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Preface

The LonMaker Integration Tool is a software package for designing, installing, and
maintaining multi-vendor, open, interoperable LONWORKs® control networks. Based
on Echelon's LNS® network operating system, the LonMaker tool combines a
powerful, client-server architecture with an easy-to-use Visio user interface. The
result is a tool sophisticated enough to design, commission, operate, and maintain a
control network, yet economical enough to be left behind as an operation and
maintenance tool. The LonMaker tool complies with the LNS plug-in standard,
making it compatible with the wide variety of LNS plug-ins available from Echelon
and many other vendors.

LonMaker User’s Guide il



Purpose

This guide outlines the new features in the Turbo edition of the LonMaker Integration Tool, and it
describes how to use the LonMaker Integration Tool to design, commission, monitor and control,
maintain, and manage a network. The LonMaker Integration Tool includes an online help system that
provides context-sensitive help that supplements the information in this guide.

Audience

This guide is intended for system designers and integrators with an understanding of control networks.

Related Reading

LNS Utilities and LONMARK Reference Help File—Describes the LNS utilities included with the
LonMaker tool and provides reference documentation on LONMARK resource files, device interface
files, and standard network variable and configuration property type definitions.

i.LON 100e3 User’s Guide—Describes how to install, configure, use, and manage the i.LON 100e3
Internet Server as a Web server, network interface, gateway, and controller.

i.LON™ 600 LonWorks®/IP Server User's Guide—Describes how to install, configure, use, and manage
the i.Lon 600 LONWORKS/IP Server as an IP-852 router, and how to use the Echelon LONWORKS/IP
Configuration Server.

Introduction to the LONWORKS System—Introduces the basics of the LONWORKS system.

NodeBuilder User’s Guide—Describes how to use the NodeBuilder software with the LonMaker tool
to develop and test device applications.

Mini EVK User’s Guide—Describes how to use the Mini EVK Evaluation Kit to develop and test
device applications.

Go to the LonMaker Web site at www.echelon.com/lonmaker for the latest versions of documentation
and any available updates for your software. Go to types.lonmark.org for updated resource file
documentation.

Content

This guide includes the following content:

e Introduction: Provides an introduction to the LonMaker Integration Tool, new features in the
Turbo Editions; and the basics of LonMaker Network Designs, LONWORKS, and Visio.

o Installing and Activating the LonMaker Tool: Lists hardware requirements for installing the
LonMaker Integration Tool; describes how to install the various software and components
included in your copy of the LonMaker Integration Tool; and describes how to activate the
LonMaker Turbo Integration Tool.

e  Getting Started: Provides information on the planning a LonMaker network design; using the
LonMaker Design Manager; setting up a network interface; creating and opening a LonMaker
network design; LonMaker client types; using the LonMaker tool remotely; using Network Device
shapes; and creating and using user profiles.

o Designing Networks: Describes how to design a network using the LonMaker tool. Covers how
to create the following objects in a LonMaker drawing: application devices, functional blocks,
network variables, routers, channels, and subsystems. Explains how to connect network variables.
Explains working with LonMaker shapes and layers, customizing the LonMaker user interface,
and using LonMaker with AutoCAD drawings.
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Installing Networks: Describes how to install devices using the LonMaker tool, including how to
load applications into them, set the initial state of their applications, set the source of their
configuration properties, and select how they manage device-specific configuration properties. It
also explains the different methods for acquiring device Neuron 1Ds and how to alternatively use
the device discovery method to install a network.

Monitoring and Controlling Networks: Describes how you can monitor and control the devices in
your network with the LonMaker tool. Describes the three methods you can use to read and/or
write network variables and configuration properties: using monitored connections, browsing with
the LonMaker Browser, and using Data Point shapes. Covers how to bind network variables to
the host in order to receive event-driven updates. Describes how to change the types and formats
of network variables and configuration properties. Explains how to create simple HMIs in your
LonMaker drawing with Data Point and Visio shapes.

Maintaining Networks: Provides an overview of network maintenance tasks that you can perform
with the LonMaker tool. Describes loading, replacing, and decommissioning devices. Explains
how to resynchronize and propagate configuration properties values. Explains how to back up and
restore a LonMaker network; create a LonMaker network by recovering information from the
physical network; and resynchronize the network database, LonMaker drawing, and physical
devices. Explains how to merge two LonMaker networks.

Managing Networks: Explains how to test and verify application devices, functional blocks, and
routers; describes LonMaker styles; and details how to generate device status summary reports,
network resource reports, and LNS network reports.

Exporting and Importing a Network Using XML: Describes how to export a LONWORKS network
to a LonMaker network XML file; view a LONWORKS network XML file in a web browser; edit
a LonMaker network XML file; and import a LONWORKS network XML file to update a
network.

LonMaker Credits: Provides information on licensing the LonMaker tool; using, viewing, and
adding LonMaker credits; licensing remote clients; transferring a LonMaker license; using
LonMaker demo mode.

Using LNS Plug-ins: Provides an overview of LNS Plug-ins and then describes how to start a
plug-in, get plug-in information, and re-register, enable, and disable plug-ins.

Creating and Using LonMaker Shapes and Stencils: Describes how to create a LonMaker stencil
and create and use custom master shapes for devices, functional blocks, subsystems, and
connections. Explains how to modify a master shape by changing its user-defined cells.

Appendices: Includes information on setting LonMaker default options; instructions for installing
network interfaces; a quick-start exercise you can use to quickly create a LonMaker network, and
control and monitor devices; the LonMaker Credits Order Form; the LonMaker Software License
Agreement; the LonMaker License Transfer Agreement; a glossary; and the index.

For More Information and Technical Support

LonMaker User’s Guide

See the LonMaker Turbo Editions Help file for detailed information on using the LonMaker Turbo
Integration Tool.

See the LonPoint Application and Plug-In Guide, the LonPoint Plug-In help file, and the LonPoint
plug-in for detailed information on using LonPoint devices.

Adobe Acrobat versions of the LonMaker User’s Guide and LonPoint Application and Plug-In
Guide are also included in LonMaker and LonPoint program folders when you install the
LonMaker Turbo Editions and LonPoint software. You’ll need the Adobe Acrobat reader that is
optionally installed by the LonMaker setup application to view these files.
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The LonMaker and LonPoint Plug-In ReadMe files provide descriptions of known problems and their
workarounds. To view the LonMaker Turbo Editions ReadMe file, click Start, point to Programs,
point to Echelon LonMaker, and then select LonMaker Read Me. To view the LonPoint ReadMe
file, click Start, point to Programs, point to Echelon LonPoint Software, and then select LonPoint
Read Me First. You can also find additional LonMaker and LonPoint information at the LonMaker
Web page at www.echelon.com/lonmaker.

If you have technical questions that are not answered by the documentation, on-line help, or LonMaker
Web page, you can get technical support from Echelon. Your LonMaker distributor may also provide
customer support. You can also enroll in training classes at Echelon or an Echelon training center to
learn more about how to use the LonMaker tool.

To receive technical support from Echelon for the LonMaker tool, you must register your copy with
Echelon and you must purchase support services from Echelon or an Echelon support partner. See
www.echelon.com/support for more information on Echelon support and training services.

There is no charge for software installation-related questions during the first 30 days after you receive
the LonMaker CD.

You can obtain technical support via phone, fax, or email from your closest Echelon support center.
The contact information is as follows:

Region Languages Supported Contact Information
The Americas English Echelon Corporation
Japanese Attn. Customer Support

550 Meridian Avenue

San Jose, CA 95126

Phone (toll-free): 800 258 4L.ON
(258-4566)

Phone: 408 938 5200

Fax: 408 790 3801
lonsupport@echelon.com

Europe English Echelon UK
German 16, The Courtyards
French Hatters Lane
Italian Watford

Herts. WD18 8YH

United Kingdom

Phone: 44 0 1923 430200
Fax: 44 0 1923 430300
lonsupport@echelon.co.uk

Japan Japanese Echelon Japan

Holland Hills Mori Tower, 18F
5-11-2 Toranomon, Minato-ku
Tokyo 105-0001

Japan

Phone: 81 3 5733 3320

Fax: 81 35733 3321
lonsupport@echelon.co.jp
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Region

Languages Supported

Contact Information

China

Chinese
English

Echelon Greater China

Rm. 1007-1008, IBM Tower
Pacific Century Place

2A Gong Ti Bei Lu
Chaoyang District

Beijing 100027, China
Phone: 86 10 6539 3750
Fax: 86 106539 3754
lonsupport@echelon.com.cn

Other Regions

English

Phone: 408 938 5200
Fax: 408 328 3801
lonsupport@echelon.com

Echelon will provide Visio support only for those Visio features that are required for use of the

LonMaker tool. To receive support for Visio from Microsoft, you must purchase separately a retail
version of the Microsoft Visio Professional or Standard 2003 drawing application. Echelon will not

support use of the LonMaker Integration Tool with versions of Visio other than the version included on

the LonMaker CD.

You can submit a feedback form with suggestions on how to improve the product’s functionality and

documentation at http://www.echelon.com/company/feedback. This feedback form is not forwarded to

technical support and should not be used to submit technical or product support related issues—send

technical support questions to your Echelon support center.
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Infroduction

This chapter provides an introduction to the LonMaker Integration Tool, new features in
the Turbo Editions; and the basics of LonMaker Network Designs, LONWORKS, and
Visio.
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Infroduction to the LonMaker Tool

The LonMaker® Integration Tool is a LONWORKS ® network tool that runs on the LNS® client/server
network operating system and uses Microsoft Visio® (Professional or Standard 2003) as a graphical
user interface. LNS provides the set of directory, installation, management, monitoring, and control
services used by the LonMaker tool. In addition, the client/server architecture of LNS allows multiple
users running the LonMaker tool on separate computers to access the LNS server simultaneously. This
means that managers, system integrators, installers, and maintenance personnel can all work on the
same LONWORKS network at the same time. The LonMaker tool is compatible with Windows XP
Professional and Home editions, Windows 2003 Server, and Windows 2000.

The LonMaker tool can be used to manage all phases of a network’s life cycle, from the initial design
and commissioning to the ongoing operation, because it provides the functionality of several network
tools in one single solution:

o Network Design Tool. You can design a network offsite (without actually being connected to the
network) and/or onsite, and modify it anytime. The LonMaker tool can also learn an existing
network’s design through a process called network recovery.

o Network Installation Tool. You can rapidly install a network designed offsite once it is brought
onsite. The device definitions can be quickly and easily associated with their corresponding
physical devices to reduce on-site commissioning time. The LonMaker Browser provides
complete access to all network variables and configuration properties.

e Network Documentation Tool. You can create a LonMaker drawing during the network design
and installation process. This LonMaker drawing is an accurate, logical representation of the
installed physical network. The LonMaker drawing is therefore an essential component of as-built
reports.

e Network Operation Tool. You can operate the network using the operator interface pages
contained within the LonMaker drawing.

o Network Maintenance Tool. You can easily add, test, remove, modify, or replace devices, routers,
channels, subsystems, and connections to maintain the network.

What’s New for LonMaker Turbo Editions

This section lists and then describes the new features that have been added to the LonMaker tool for
the Turbo Editions.

LonMaker Design Manager e  One-click network creation

e New tabs for setting new network and LonMaker
default options

e Network Wizard accelerator

LonMaker Shapes e ToolTips for displaying shape data

Application Devices and
Routers

Simplified wizards

Automatic channel selection

Channel re-assignment with the Connector tool
Simplified shape menus

Firmware upgrade

Device-specific configuration property support
Passive configuration mode

Enhanced subsystem recovery

Active device template and resource file updates
Accelerated device interface verification
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Functional Blocks

One-page wizard

Automatic device selection

Device re-assignment with the Connector tool
Simplified shape menu

Dynamic functional blocks

Dynamic network variables on application functional
blocks

Connections

Simplified Connector tool

Automatic connection type selection
Fast connection property modification
New connection descriptions

More default connection descriptions
New connection property modification
Connection hiding

Connection reference shape alignment

Monitoring

New Data Point shape

Network Explorer

Network variable access
Channel and device template views
Device template menu

Multi-User Modification

Automatic drawing synchronization
LNS event tracking
LonMaker event log

Resource Usage Reports

Network resource report
Alias table summary

Application Integration

XML export to other applications and reports
XML import from other applications
LonMaker network report

Automatic extension record copying

Plug-in disable/enable

LNS network database

Hot backup while the LNS Server is running
Scheduled backup

Automatic resynchronization

LNS network database validation and repair

Visio 2003 Integration

Tablet PC support
LonMaker drawing markup with digital ink

Windows Compatibly e  Compatible with Windows XP Professional and
Home Editions, Windows 2003 server, and Windows
2000

Performance e  Faster device, router, functional block, channel, and

connection creation
Faster commissioning
Faster resynchronization

LonMaker Design Manager

The LonMaker Design Manager has been enhanced to provide greater flexibility in customizing your
networks, and to speed up creating and opening networks.
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One-Click Network Creation

You can now create new networks with only one mouse click from the LonMaker Design Manager.
To use the one-click network creation feature, clear the Show All Options check box in the New
Network box on the General tab, and select the options in the New Network Options tab to skip the
pages for setting the management mode, network interface, registered plug-ins, and default LonMaker
stencils.

New Network and LonMaker Default Options Tabs

The LonMaker Design Manager includes New Network Options and LonMaker Default Options
tabs that let you select the default settings for new networks.

The New Network Options tab lets you set the default properties for the network interface, plug-ins,
user logon, management mode, and network components pages that appear in the Network Wizard
when you create a new network. The properties you set for these pages are then applied to each new
network you create. You can also set options to skip these pages in order to create a new network with
one click. See New Network Options in Chapter 3, Getting Started, for more information on the
options you can set in the New Network Options tab.

The LonMaker Default Options tab lets you set the default options for LonMaker objects such as
devices, functional blocks, and configuration properties and processes such as backup/restore,
commissioning, network variable browser/monitoring, and synchronization. Each new network you
create will use these default settings. You can change any of these settings after creating the network
by opening the LonMaker menu and clicking LonMaker Options. See LonMaker Default Options in
Chapter 3, Getting Started, for more information on the options you can set in the LonMaker Default
Options tab.

Network Wizard Accelerator

When creating or opening a network with the Network Wizard, you can click the new Finish button to
skip any remaining pages in the wizard. New networks will be created using the current settings in the
New Network Options tab of the LonMaker Design Manager for those pages that you skip. Existing
networks will be opened using the settings in the Network Properties dialog in the LonMaker
drawing, which you can access by opening the LonMaker menu and clicking Network Properties.

LonMaker Shape Tooltips

You can enable a ToolTip to display selected data items when the mouse pointer is over application
device, functional block, connection, channel, and network variable shapes. Using an application
device for example, you can set a ToolTip to display any or all of the following data items when the
mouse pointer is over the device shape: shape name, template name, network variable alias data,
Neuron ID, Subnet/Node ID, and LNS handle. See Shape ToolTips Options in Appendix A for more
information.

Application Devices and Routers

The new features in the LonMaker Turbo Editions for application devices and routers are described in
the following sections.

Simplified Wizards

The New Device Wizard and New Router Wizard have been shortened. The channel selection page in
both wizards and the device template page in the New Device Wizard have been eliminated, and the
options from these pages have been added to the first page of the respective wizards. In addition, each
page of the wizard now has a Finish button, which you can use to skip any remaining pages. Clicking
Finish is the same as clicking through the remaining pages in the wizard without making any changes.
These simplified wizards let you define and commission an application device or router with only one
click.
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See Creating Application Devices and Creating Routers in Chapter 4, Designing Networks, for more
detailed information on using these simplified wizards.

Automatic Channel Selection

You can use automatic channel selection to enable the LonMaker tool to automatically select the
appropriate channel or channels for a new application device or router, skipping their respective
wizards. This feature lets you create a new device or router with a single click and drag. To enable
automatic channel selection for all new LonMaker networks or for an existing LonMaker network, set
the Enable Automatic Channel Selection check box in the network properties: Device options
category.

See Creating Application Devices and Creating Routers in Chapter 4, Designing Networks, for
information on using the automatic channel selection feature.

Channel Reassignment with the Connector Tool

You can move an application device to a different channel, preserving the device’s configuration and
all of its connections. You can do this to assign a device to a channel different from the one
automatically selected by the LonMaker tool, or to physically move a device to a different compatible
channel. To move a device to a different channel, you can either right-click the device and then click
Move Device on the shortcut menu, or you can use the Connector tool on the Visio Standard toolbar
to graphically move the device.

See Creating Application Devices and Creating Routers in Chapter 4, Designing Networks, for more
information on moving application devices and routers.

Simplified Shape Menus

You can right-click an application device or router to display a shortcut menu for the device. The
shortcut menus have been simplified to display hierarchical menus for commissioning and moving
devices, and for starting plug-ins (application devices only). Visio-specific commands—such as cut,
view, format, shape, and help—no longer appear in the device shortcut menus. You can disable the
new LonMaker menus to display all Visio commands. To disable or enable the LonMaker shape
menus, open the LonMaker menu and then click Use LonMaker Shape Menus.

See Using LonMaker Shape Menus in Chapter 4, Designing Networks, for information on enabling and
using LonMaker shape menus.

Firmware Upgrade

When you load a new application image into a compatible device, you can upgrade (or downgrade) the
device firmware to make the device compatible with the application image being loaded into it. The
device and the existing device firmware must support firmware updates to use this option. This option
is available when you commission, replace, or load an application file into a device. See Chapter 5,
Installing Networks, for information on the firmware upgrade feature.

Device-Specific Configuration Property Support

The LonMaker tool now provides improved support for device-specific configuration properties.
Unlike other configuration properties, device-specific configuration properties have values that can be
modified independent of the LNS network database. For example, a thermostat may include a user
interface to allow the user to locally change a setpoint configuration property. This change may occur
independently of the LNS network database and therefore not be reflected in it. The setpoint
configuration property should be defined as device-specific in the device to communicate to the LNS
server that it may be changed independently of the LNS network database.

If the manufacturer does not specify that a particular configuration property is device-specific, but you
know that it should be, you can now change the device-specific flag for that configuration property in a
device template.
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You can also set the initial values of device-specific configuration properties when commissioning or
replacing a device, loading a new application image into the device, or resynchronizing configuration
properties. For example, when commissioning or replacing the thermostat in the previous example,
you may load the configuration property value from the LNS network database to assign the initial
setpoint.

See Chapter 5, Installing Networks, for more information on managing device-specific configuration
properties.

Passive Configuration Mode

You can now manually propagate configuration property value changes to one or more devices without
affecting the network configuration of the devices. You can use this feature to enable a plug-in to
operate as a passive configuration tool, which allows you to use plug-ins on devices installed by
network tools not based on LNS. To use this passive configuration mode, attach the LonMaker tool to
the network, keep it OffNet, and then recover the network. You can then configure any device in the
network using plug-ins, and apply configuration property value changes to these devices by right-
clicking a device (or selecting multiple devices and right-clicking one of the devices), pointing to
Commissioning, and clicking Propagate CP Values to Device on the shortcut menu.

Enhanced Subsystem Recovery

You can now store subsystem data in application devices and routers. This improves the network
recovery process (see Recovering a LonMaker Network in Chapter 7, Maintaining Networks), as the
LonMaker tool can use the saved subsystem data to place application devices and routers in their
correct subsystems.

To enable subsystem data to be stored in devices, select one or both of the options in the network
properties: Recovery options category (see Appendix A). The options consist of storing the subsystem
ID in the location property of application devices and routers and storing the subsystem path in the
SCPTlocation configuration property of application devices.

e If you select the Set Location Property to Subsystem ID option, the LonMaker tool stores the
subsystem ID in application devices or routers when they are commissioned. This subsystem 1D
appears as a 6-character ASCII or 12-digit hex string in the Location field of the Basic Properties
dialog box. The LonMaker tool automatically updates the subsystem ID when you move the
device, and when you move or rename its subsystem and the Update all Devices when
Subsystem Name is Modified option in the network properties: Recovery options category is set
to Yes.

e If you select the Set SCPT Location Value to Subsystem Path option, the LonMaker tool stores
the subsystem ID in the SCPTlocation configuration property of application devices when they
are commissioned. The LonMaker tool automatically updates the subsystem path stored in the
SCPTlocation configuration property when you move the application device, and when you move
or rename its subsystem and the Update all Devices when Subsystem Name is Modified option
in the network properties: Recovery options category is set to Yes.

Active Device Template and Resource File Updates

You can now update the device interface (XIF) file or the resource files for a device template currently
being used by devices in the network. To update the XIF file or resource files of a device template,
open the Network Explorer, click the new Device Templates tab, right-click a device template, point
to Import XIF or Resync to Resource Files, and then select whether to update the device template
and all the devices using that template, or just the device template.

See Network Explorer in Chapter 4, Designing Networks, for more information on updating device
templates and resource files.
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Accelerated Device Interface Verification

The LonMaker Turbo Editions let you disable any or all of the validation steps performed on the
device interface when a device is commissioned. This may reduce the time required to install a
network, especially for power line devices. To set the validation options, right-click a device template
in the Device Templates tab in the Network Explorer, and then select Properties from the shortcut
menu. Under the Device Validation box, clear the check boxes for those validation steps the LNS
Server is to skip when you commission devices using that device template.

See Network Explorer in Chapter 4, Designing Networks, for more information on setting device
interface validation options.

Functional Blocks

The new features in the LonMaker Turbo Editions for functional blocks are described in the following
sections.

One-Page Functional Block Wizard

The functional block wizard has been reduced from two pages to one. The functional block name page
has been eliminated, and the options have been added to the first page of the wizard. This one-page
wizard lets you create a functional block with only one click. See Creating Functional Blocks in
Chapter 4, Designing Networks, for more detailed information on using the simplified Functional
Block wizard.

Automatic Device Selection

You can use automatic device selection to enable the LonMaker tool to automatically select the
appropriate device for a new functional block, skipping the functional block wizard. This feature lets
you create a new functional block with a single click and drag. To enable automatic device selection
for all new LonMaker networks or for an existing LonMaker network, set the Enable Automatic
Device Selection check box in the network properties: Functional Block options category. This
option is cleared by default.

See Creating Functional Blocks in Chapter 4, Designing Networks, for more formation on using
automatic device selection.

Device Re-assignment with the Connector Tool

You can move a functional block to a different device, preserving all of the functional block’s
configuration and connections. You can do this to assign a functional block to a different device than
the one automatically selected by the LonMaker tool, or to re-assign any functional block to a different
compatible device. To move a functional block to a different device, you can either right-click the
functional block and use the Move FB command, or you can use the Connector tool on the Visio
Standard toolbar to graphically re-assign the functional block.

See Creating Functional Blocks in Chapter 4, Designing Networks, for more formation on re-assigning
functional blocks to different devices.

Simplified Shortcut Menu

You can right-click a functional block to display a shortcut menu for the functional block. The
shortcut menu has been simplified to display a hierarchical menu for configuration properties, display
options, moving the functional block, and for starting plug-ins. Visio-specific commands—such as
cut, view, format, shape, and help—no longer appear in the functional block shortcut menu. You can
disable the new LonMaker menus to display all Visio commands. To disable or enable the LonMaker
menus, open the LonMaker menu and then click Use LonMaker Shape Menus.

See Using LonMaker Shape Menus in Chapter 4, Designing Networks, for information on enabling and
using LonMaker shape menus.
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Creating Dynamic Functional Blocks

You can create dynamic functional blocks on devices that support them. Device manufacturers can
implement dynamic functional blocks on devices that support customized interfaces, such as
programmable controllers. Within the LonMaker tool, dynamic functional blocks are similar to the
more common static functional blocks except that they can only be added to a compatible device and
they do not contain configuration properties. When you create a dynamic functional block, you can
select whether to create shapes all for mandatory and optional network variables defined in that
dynamic functional block.

See Creating Functional Blocks in Chapter 4, Designing Networks, for more formation on creating
dynamic functional blocks.

Connections

The new features in the LonMaker Turbo Editions for connections are described in the following
sections. See Creating Connections in Chapter 4, Designing Networks, for more detailed information
on using these new features.

Creating a Connection with the Connector Tool

You can use the Connector tool on the Visio Standard toolbar to connect network variables and
message tags on functional blocks and supernodes that are located in the same subsystem.

Automatic Connection Description Selection

You can use the LonMaker tool to automatically select the connection services for network variable
connections. The LonMaker tool will select the connection service that optimizes network
performance, while providing reliable message delivery and minimizing network resource usage. For
example, you can use this feature to minimize the use of ANSI/CEA-709.1 (EN14908) groups in large
networks.

Fast Connection Property Modification

You can manually change a connection type quickly by right-clicking the connection, pointing to Set
Connection Description, and then selecting the new connection description. Selecting a connection
description that does not start with “SCD_" disables automatic connection description selection. To

automatically select the appropriate smart connection description (SCD), select <Recompute>.

New Connection Descriptions

To provide more flexibility when manually selecting a connection type, five new default connection
descriptions have been added:

Acknowledged with Alias Multicast
Repeated with Alias Multicast

Repeated with Broadcast Multicast
Unacknowledged with Alias Multicast
Unacknowledged with Broadcast Multicast

arwbdE

Hiding and Showing Connector Shapes

You can hide connector shapes to simplify a LonMaker drawing, or you can selectively show the
connector shapes attached to specific functional blocks or supernodes to examine their connections.
You can also set an option on a functional block to not create connection shapes. See Hiding and
Showing Connector Shapes in Chapter 4, Designing Networks, for more detailed information on the
different ways you can hide and show connector shapes.
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Automatic Reference Connection Shape Alignment

You can automatically align and keep aligned all the reference connection shapes in a subsystem or the
reference connection shapes attached to a specific functional block. This feature eliminates the need to
manually move functional block, connector, and connector reference shapes to keep your LonMaker
drawing organized. See Aligning Reference Connection Shapes in Chapter 4, Designing Networks, for
more detailed information on using this feature.

Monitoring—Data Point Shape

The LonMaker tool includes a new Data Point shape that you can use to monitor and control a
network. You can use the Data Point shape to monitor and control the value of any network variable,
configuration property, or functional block state (enabled or in override) in your network. In addition,
you can use the Data Point shape to create simple human-machine interfaces (HMIs) in your
LonMaker drawing.

The Data Point shape serves as a replacement for the LNS Text Box shape, which was introduced in
LonMaker 3. The Data Point shape functions similarly to the LNS Text Box shape and has all the
same functions, but it performs significantly better. The Data Point shape keeps Visio in design mode,
does not crash Visio when a page is deleted, makes saving a LonMaker drawing easier, and improves
security because it does not remove the digital signature associated with a LonMaker drawing. The
LNS Text Box shape is still available for legacy drawings, but new drawings should use the Data Point
shape because of its improved performance.

See Using Data Point Shapes in Chapter 6, Monitoring and Controlling Networks, for more detailed
information on using the Data Point shape.

Network Explorer

The new features in the LonMaker Turbo Editions for the Network Explorer are described in the
following sections. See Network Explorer in Chapter 4, Designing Networks, for more information on
using these new features.

Network Variable Access

You can access network variables and view their properties from the Network Explorer. To show
network variables in the Network Explorer for all new LonMaker networks or for an existing
LonMaker network, select Subsystems, Devices, FBs and NVs in the network properties: Network
Explorer options category. To access network variables from the Network Explorer, expand a device
and then expand one of its functional blocks. The network variables appear listed alphabetically below
their respective functional blocks, and they are marked with black arrows within a grey icon.

New Channel and Device Template Views

You can view the devices in a LonMaker drawing organized by subsystem, channel, or device
template. You can click the new Channels and Device Templates tabs to find all the devices on a
particular channel, or to find all the devices using a specific device template. In the Channel and
Device Template tabs, the channels and device templates in your LonMaker drawing are listed
alphabetically, and the objects that you selected to be displayed in the Network Explorer are listed in a
hierarchal manner (in the order of devices, functional blocks, and then network variables) under their
respective channel or device template.

Device Template Menu

To work with a device template, open the Network Explorer, click the Device Templates tab, and then
right-click a device template to open the Device Template menu. This menu, previously located under
the LonMaker menu, has been enhanced with several new options and features. It includes access to a
new Device Properties dialog box where you can set new device validation options, and it contains
new options for updating a device template.
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Multi-User Modiification

The new features in the LonMaker Turbo Editions for multi-user modification are described in the
following sections. See Resynchronizing a Network in Chapter 7, Maintaining Networks, for more
detailed information on using these new features.

Automatic Drawing Synchronization

You can make changes to a LonMaker drawing at the same time other users are modifying the
network, even if the other users are modifying the same subsystem as you. The LonMaker tool uses
LNS events and a new LonMaker event log described in the following subsections to keep the
LonMaker drawings synchronized with the LNS network database and with each other. The
LonMaker drawings will remain synchronized even as multiple users and applications access and
modify the drawings and the LNS network database.

LNS Event Tracking

The LonMaker tool uses LNS events to detect changes to a LonMaker drawing made by LNS
applications other than the LonMaker tool, as well as changes in the status of devices as reported by
the LNS server. Actions tracked exclusively by LNS events consist of detecting and commissioning
application devices and routers. LNS events track other actions that are also tracked in the LonMaker
Event Log described in the next section. These actions include upgrading application devices; creating
application devices, routers, subsystems, and connections; deleting application devices, routers, and
connections; and renaming application devices, routers, functional blocks, and subsystems.

LonMaker Event Log

The LonMaker tool stores every change made to a LonMaker drawing in a shared log called the
LonMaker event log. The LonMaker event log is kept in the LNS network database so that all
LonMaker tools on a network can view the events logged by all other LonMaker tools on the same
network—including tools that are not active at the same time. All LonMaker tools check the log when
they open a LonMaker drawing and periodically thereafter (every 10 seconds by default), and update
their copies of the LonMaker drawing based on the log entries.

Additional benefits of the LonMaker event log are that it can be used by the LonMaker tool to restore
your work if you computer fails while you are updating a drawing, and it reduces the number of times
that you need to resynchronize a LonMaker drawing. You may still need to resynchronize if
applications other than the LonMaker tool make changes to the LNS network database that affect a
LonMaker drawing, or if log entries are deleted.

You can view the LonMaker event log, and you can export it to an XML file. See LonMaker Event Log
in Chapter 7, Maintaining Networks, for how to do this.

Resource Usage Reports

10

The LonMaker Turbo Editions include the following new features to help you determine usage of
critical network resources such as group 1Ds, subnet IDs, selectors, and network variable alias table
space. See Using Resource Usage Reports in Chapter 8, Managing Networks, for more information on
using these new features.

Network Resource Report

You can display a summary of the usage of group IDs, subnet IDs, and selectors in your network. The
usage of these resources is displayed in a network resource report. This report displays the number of
group IDs, subnet IDs, and selectors that have been allocated out of those available in your LonMaker
drawing. Individual color status bars indicate the percentage consumed and availability of each
resource. As more network resources are consumed, the status bar fills up and changes color.

e Green. Resource is readily available (up to 75 percent used).
. . Resource is available, but beginning to run low (between 75 and 90 percent used).
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e Red. Resource is critically low (over 90 percent used).

To view the network resources report, open the LonMaker menu and then click LonTalk Network
Resources.

Alias Table Summary

You can display a summary of the usage and availability of alias table entries for a device in a
ToolTip. The device shape ToolTip lists the total number of network variable aliases for the device,
and the number of aliases currently available.

To view the alias table summary, move the pointer over the desired device shape and keep it there for
the ToolTip delay (the default ToolTip delay is 2 seconds). The device shape ToolTip will then
appear. The total and available network available alias counts are by default the last two items listed in
the ToolTip.

Application Infegration and XML Export/Import

The LonMaker Turbo Editions include the following new features to support integration with other
applications and provide enhanced network reports.

Exporting a LONWORKS Network XML File

You can export your LonMaker network to a LONWORKS network XML file using the new
LonMaker XML Plug-in. The export can be fully automated, or you can manually export your
LonMaker network. You can export selected items, subsystems, or your entire network to an XML
file. The XML file will consist of a report of all the devices, connections, network variables,
configuration properties, and other data within the specified network scope. In addition, the exported
XML file by default will include a reference to an XSLT style sheet that you can use to transform the
file into a LonMaker Network Report. You can then view the LonMaker Network Report in your Web
browser.

See Exporting a LONWORKS Network XML File in Chapter 9, Exporting and Importing Networks with
XML, for more information on using the XML export feature.

Importing a LONWORkS Network XML File

You can import a LONWORKS network XML file from another application using the LonMaker XML
Plug-in. The import can be fully automated, or you can manually import a LONWORKS network
XML file using the LonMaker tool. Importing a LONWORKS network XML file will update or create
a LonMaker drawing by creating, modifying, and deleting objects in the LNS network database.

See Importing a LONWORKS Network XML File in Chapter 9, Exporting and Importing Networks with
XML, for more information on using the XML import feature.

Automatic Extension Record Copying

You can enable automatic extension record copying so that extension records will automatically be
copied when you create a new subsystem, device, or functional block from a copy (a custom master
shape or an existing shape). This is useful for integrating with other LNS applications that store
device-specific data in extension records. When enabled, the LonMaker tool copies extension records
that are identified in the LNS network database as records that should be copied. To enable automatic
extension record copying, select the Enable Configuration Properties check box in the network
properties: Configuration Properties options category.

Plug-in Enable/Disable

You can enable or disable plug-ins. This is useful for disabling plug-ins that you have installed but are
no longer using. See Enabling and Disabling Plug-ins in Chapter 11, Using LNS Plug-Ins, for more
information on enabling and disabling plug-ins.
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LNS Network Database

12

The LonMaker Turbo Editions includes new features to help you backup, validate, repair, and
synchronize your network database. These features are described in the following sections.

LNS Hot Backup

You can make a hot backup of the network database while you or another user is working in the same
network—without disrupting the other LNS applications. A hot backup is a backup that is created
while one or more LNS applications are accessing the LNS network database. The LonMaker tool
creates the hot backup as a shadow copy of the LNS network database.

To use hot backups, select the Use LNS Hot Backup check box in the network properties:
Backup/Restore options category. This check box is selected by default. When you attempt to back
up your network in the LonMaker drawing and another application is accessing the LNS network
database, the LonMaker tool automatically creates a hot backup of that database.

If this check box is cleared, you can still use the hot backup feature. When you attempt to back up
your network in the LonMaker drawing, a prompt will open giving you the option to close all
applications accessing the network database or make a hot backup. Click Yes to make a hot backup.

See Manually Backing Up a LonMaker Network in Chapter 7, Maintaining Networks, for more
information on using hot backups.

Scheduled Backups

You can use the LonMaker tool (and the Windows Task Scheduler) to automatically backup the
network database periodically. To use the LonMaker tool to schedule automatic backups, open the
network properties: Backup/Restore options category and enter the desired database backup interval
in the Database Backup field under the Auto Save Interval box. The LonMaker tool will then create
a hot backup of the network every n minutes, where n is the specified backup interval.

See Scheduling Drawing Saves and Database Backups in Chapter 7, Maintaining Networks, for more
information on scheduling automatic database backups.

Automatic Resynchronization

The LonMaker tool will attempt to automatically resynchronize a LonMaker drawing to its network
database when it detects an inconsistency internally or between the drawing and the database. This
resynchronization will be transparent, except that you may notice a slightly lower response time during
the resynchronization. The LonMaker tool will perform an automatic resynchronization when a Visio
shape in the LonMaker drawing or a LonMaker object in the LNS database is missing or cannot be
found, or when there is missing or incorrect information in the LonMaker drawing. If the automatic
resynchronization fails for any reason, you will be prompted to manually resynchronize the LonMaker
drawing to the network database.

See Automatic LonMaker Drawing Synchronization in Chapter 7, Maintaining Networks, for more
information on this feature.

Database Validation and Repair

You can validate the structure of and repair the LNS network database and optionally resynchronize
the LonMaker drawing to the repaired database. You must be using the LonMaker tool on a local
client to use the database validation and repair features.

See Manual Network Synchronization in Chapter 7, Maintaining Networks, for more information on
this feature.
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Visio 2003 Integration

Tablet PC Support

You can run the LonMaker tool on a Tablet PC. The ease of portability of a Tablet PC makes it ideal
for installing a network under the ad-hoc system scenario, in which you both design and commission
the network onsite. You can wirelessly connect the Tablet PC to an i.Lon IP-852 router that is attached
to the physical network, and then carry the Tablet PC around the site, designing the LonMaker drawing
and commissioning devices at the same time. Using the LonMaker tool on a Tablet PC also makes it
easy to make last-minute changes or additions to an engineered design (a LonMaker network designed
offsite and then installed), and upgrade and replace devices.

LonMaker Drawing Markup with Digital Ink

Using the digital ink feature in Visio 2003 on a Tablet PC, you can easily markup a LonMaker drawing
with a special tablet pen, and save the markup as part of the drawing. The markups can be included in
a LonMaker backup and then later restored. Digital ink provides an effective means for designers and
integrators to communicate with each other as demonstrated in the following figure.
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Windows Compatibility

You can use the LonMaker tool on a computer running Windows XP (Professional, Home, and Tablet
PC 2005 Editions), Windows 2003 Server, or Windows 2000.

Professional, Standard, and Trial Editions

Three editions of the LonMaker Turbo Integration Tool are available: Professional, Standard, and
Trial. These editions differ in the edition of Visio 2003 included (Professional or Standard), number of
LonMaker credits included, and the expiration of the LonMaker tool software license. The advantage
of Visio 2003 Professional is that it includes all of the business diagramming tools of the Standard
edition, as well as additional comprehensive technical and drawing solutions.

Professional Edition

The professional edition ships with Visio 2003 Professional, comes with 64 LonMaker credits, and
does not expire. You can purchase additional LonMaker credits for the professional edition (see
Adding LonMaker Credits).
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Standard Edition

The standard edition ships with Visio 2003 Standard, comes with 5 LonMaker credits, and does not
expire. You can purchase additional LonMaker credits for the standard edition (see Adding LonMaker
Credits).

Trial Edition

The trial edition ships with a 30-day evaluation copy of Visio 2003 Professional, does not come with
any LonMaker credits, and requires licensing the professional or standard edition to continue using the
LonMaker tool after the 30-day trial period ends. The trial edition also has the following restrictions:

e All drawings created with the trial edition include a “LonMaker Demonstration Network” banner
in the background.

e Networks are limited to a maximum of six devices.

e You cannot add LonMaker credits using the trial edition.

LonMaker Network Designs

A LonMaker Network Design consists of an LNS network database and a LonMaker drawing.

LNS Network Database

An LNS network database contains definitions of the devices contained within a LonMaker drawing,
including information such as the name, address, application configuration, and network connections
for each device. Whenever you change a LonMaker drawing, the LonMaker tool automatically uses
LNS services to update the information in the LNS network database associated with the LonMaker

drawing.

Every LonMaker drawing is associated with an LNS network database, and the LNS network database
is always located on the computer with the LNS Server. The LNS Server may be located on the same
computer as the LonMaker tool, or it may be located on a different computer. You can maintain
backup copies of the LNS network database, and you can move the LNS Server and LNS network
database to a backup computer. See Backing Up a LonMaker Network Design in Chapter 7,
Maintaining Networks, for more information.

LonMaker Drawing

A LonMaker drawing contains the graphical representation of the LONWORKS network. A LonMaker
drawing consists of one or more drawing files, and the drawing files consist of one or more pages that
each represent a subsystem. One drawing file is designated as the top-level drawing file; this drawing
file is the one created when you create a new LonMaker network design. A subsystem within the
top-level drawing file is designated as the top-level subsystem; this subsystem is represented by the
first page of the drawing that you create when you create a new LonMaker network design.

A LonMaker drawing is always located on the computer running the LonMaker tool. If you are
running multiple LonMaker tools on the same LonMaker drawing, each computer running a LonMaker
tool must have a copy of the LonMaker drawing. The LonMaker tool automatically keeps these
multiple copied synchronized. Multiple-user operation is described in Managing Multiple Remote
Clients in Chapter 3, Getting Started.

LONWORKS Basics

This section provides an overview of the following topics and defines related terms:

e  LONWORKS networks
e LonMaker client types
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The Glossary in Appendix G provides a quick reference for specific terms.

LoNWoORKs Networks

A LONWORKS network consists of intelligent devices (such as sensors, actuators, and controllers) that
communicate with each other using a common protocol over one or more channels. Network devices
are sometimes called nodes.

Devices

Each device includes one or more processors and a transceiver. The processor(s) provide the device’s
intelligence and implement a communications protocol. The transceiver serves as the device’s
electrical interface to the communications channel.

Devices communicate by publishing and subscribing to information on the network. The applications
on different devices are not synchronized, and thus it is possible that multiple devices may all try to
publish information at the same time. Meaningful transfer of information between devices on a
network therefore requires organization in the form of a set of rules and procedures. These rules and
procedures are the communication protocol, which is referred to as the protocol.

Protocol

The protocol defines the format of the messages being transmitted between devices, and it defines the
actions expected when one device sends a message to another. The protocol normally takes the form
of embedded software or firmware code in each device on the network. The protocol used on
LONWORKS networks is defined by the ANSI/ CEA-709.1 (EN14908) standard. Echelon’s
implementation of this standard is called the LonTalk® protocol. This document refers to the
ANSI/CEA-709.1 (EN14908) protocol as the LonTalk protocol, though all conforming
implementations of the ANSI/CEA-709.1 (EN14908) protocol are compatible.

Device Templates

A device template contains all the attributes of a given device type, such as its functional blocks,
network variables, and configuration properties.

Channels

A channel is the physical media between devices upon which the devices communicate. The LonTalk
protocol is media independent; therefore, numerous types of media can be used for channels: twisted
pair, power line, fiber optics, IP, and radio frequency (RF) to name a few. Channels are categorized
into channel types, and the channel types are characterized by the device transceiver. Common
channel types include TP/FT-10 (ANSI/CEA-709.3 twisted pair free topology channel), TP/XF-1250
(high-speed twisted pair channel), PL-20 (ANSI/CEA-709.2 power line channel), FO-20 (ANSI/CEA-
709.4 fiber optics channel), and IP-852 (ANSI/CEA-852 IP channel).

Different transceivers may be able to interoperate on the same channel; therefore, each transceiver type
specifies the channel type or types that it supports. The choice of channel type affects transmission
speed and distance as well as the network topology.

Roufters

Multiple channels can be connected using routers. Routers are used to manage network message
traffic, extend the physical size of a channel (both length and number of devices attached), and connect
different channel types. Unlike other devices, routers are always attached to two or more channels.

Applications

Every device contains an application, which helps determine how a device functions. The application
may be in the device when you purchase it, or you may load it into the device from application files
(.nld, .apb, and .nxe extensions) using the LonMaker tool.
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Applications in devices are divided into one or more functional blocks. A functional block is a
collection of network variables and configuration properties that are used together to perform one task.
For example, a four-port digital input module may have four digital input functional blocks that
contain the configuration properties and output network variable for each of the four hardware digital
inputs on the device.

Network VVariables

Network variables allow a device to send and receive data over the network to and from other devices.
Network variables are data items (such as temperature, the state of a switch, or actuator position
setting) that a particular device application program expects to receive from other devices on the
network (an input network variable) or expects to make available to other devices on the network (an
output network variable).

Configuration Properties

Configuration properties define how an application device behaves by determining the manner in
which data is manipulated and when it is transmitted. Configuration properties determine the functions
to be performed on the values stored in the network variables. For example, a configuration property
may specify a minimum change that must occur on a physical input to a device before the
corresponding output network variable is updated.

Standard Network Variable and Configuration Property Types

Every network variable and configuration property has a type, which determines the content and
structure of the data. To enable devices from different manufacturers to interoperate, the following
standard types are defined:

e Standard Network Variable Types (SNVTs, pronounced snivits). SNVTs contain many common
operational data types. For example, SNVT _temp_p is a network variable type for network
variables containing temperature as a fixed-point number.

e Standard Configuration Property Types (SCPTs, pronounced skipits). SCPTs contain many
common configuration data types. For example, SCPT _location is a configuration property type for
configuration properties containing the device location as a text string.

See types.lonmark.org/index for a list and description of all SNVTs and SCPTs.
User-defined Standard Network Variable and Configuration Property Types

Applications may use manufacturer-defined non-standard types—user network variable types
(UNVTSs) and user configuration property types (UCPTs)—which are defined in user resource files.
Device manufacturers may provide additional resource files that define these types. See the
NodeBuilder Resource Editor User’s Guide for additional information on creating or using these files.

Network VVariable Connections

The application program in a device does not need to know anything about where input network
variables come from or where output network variables go. When the application program has a
changed value for an output network variable, it simply passes the new value to the device firmware.
Through a process called binding that takes place during network design and installation, the device
firmware is configured to know the logical address of the other device or group of devices in the
network expecting that network variable. It assembles and sends the appropriate packets to these
devices. Similarly, when the device firmware receives an updated value for an input network variable
required by its application program, it passes the data to the application program. The binding process
thus creates logical connections between output network variables on one or more devices and input
network variables on one or more devices. Connections may be thought of as “virtual wires.”

Introduction


http://types.lonmark.org/index.html

Subsystems

Devices, routers, and functional blocks are contained in subsystems. With the LonMaker tool, each
subsystem corresponds to one page within a LonMaker drawing. Subsystems allow you to place
devices, routers, and functional blocks onto separate pages for organizational purposes. You may also
nest subsystems in other subsystems, allowing you to create a subsystem hierarchy for large networks.
For example, a network may consist of HVAC, lighting, security, and operator subsystems. These may
be further divided into subsystems for each floor, and each floor divided into subsystems for each
room.

Supernodes

Using the LonMaker tool, you can also use subsystems to create supernodes. A supernode is a
subsystem with its own network variable interface. You can use supernodes to organize groups of
devices into logical units and to hide complex subsystem details, exposing only the most important
network variables. This structure reduces errors and decreases the time required for network
engineering and commissioning. A network variable interface for a supernode may contain any
network variable on any device functional block found within the supernode or in any of its nested
subsystems.

LonMaker Client Types

The LonMaker client type determines the location of the LonMaker tool in relation to the LNS server.
The LonMaker tool supports the following three client types:

e Alocal client is a LonMaker computer that is also running the LNS Server.

o A remote full client is a LonMaker computer that communicates with the LNS Server (running on
a separate computer) over a LonWorks channel (an IP-852 or TP/XF-1250 channel). On a remote
full client, network management tasks are routed through the LNS Server, but monitoring and
controlling tasks are sent directly to the network without going through the LNS Server.

e A remote lightweight client is a LonMaker computer that communicates with the LNS Server
(running on a separate computer) using an LNS/IP interface. On a remote lightweight client,
network management, monitoring, and controlling tasks are all routed through the LNS Server.
This means that all network variable reads and writes are routed through the LNS Server. This
routing creates a potential bottleneck in the LNS Server if there are multiple remote lightweight
clients monitoring and control multiple data points simultaneously.

Visio Basics

The LonMaker tool is built on the Visio 2003 drawing tool to provide a robust technical drawing
environment for network design. A LonMaker drawing consists of one or more drawing files, and
each drawing file contains multiple subsystems that are each displayed on individual Visio pages. The
Visio documentation provides detailed descriptions of Visio commands and capabilities.

Two key Visio concepts are shapes and stencils. Shapes are reusable drawing objects. A shape may
represent a simple drawing object such as a line, arc, circle, or square, or it may represent a complex
drawing object with special behavior such as a LonMaker device or functional block shape.

To simplify finding and reusing shapes, Visio defines a special type of drawing called a stencil. A
shape contained on a stencil is called a master shape. When you drag a master shape from a stencil to
one of your drawing pages, Visio automatically makes a copy of the master shape on your drawing and
leaves the master shape unchanged on the stencil.

You can create custom master shapes and stencils for any set of LonMaker shapes. For example, the
LonMaker tool includes custom master shapes and a custom stencil for LonPoint devices and
functional blocks. You may wish to create your own custom master shapes and stencils to speed up
network design. See Chapter 12, Creating and Using Custom LonMaker Master Shapes, for more
information.
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To simplify access to your most commonly used stencils and drawing options, Visio defines another
type of drawing called a template. Templates are drawings that may be used as the starting point when
you create a new drawing. The LonMaker tool includes a LONWORKS template that is used
automatically when you create a LonMaker drawing. If you wish, you can create your own custom
LonMaker template and select it as the default template in the LonMaker Design Manager.

Introduction
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Installing and Activating
the LonMaker Tool

This chapter lists the hardware requirements for using the LonMaker tool; describes how
to install the various software and components included in your copy of the LonMaker
tool; and describes how to activate the LonMaker tool.
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Hardware Requirements

This section describes the hardware requirements and recommendations for your computer when using
the LonMaker tool. If you are engineering a network with more than 200 devices, see the additional
recommendations for the LNS Server and the LonMaker computer in Enhancements for Engineering
Large Networks.

Minimum Hardware Requirements
The LonMaker tool requires a personal computer that meets the following requirements:

e  Microsoft Windows XP (Professional, Home, Tablet PC editions), Windows 2003 server, or
Windows 2000

e  Pentium I1l, Pentium 4, or better

e 350 megabytes (MB) free hard-disk space

e 512 MB RAM minimum

e 1,024 MB page file minimum

e CD-ROM drive

e  Super VGA (800 x 600) or higher-resolution display with at least 256 colors
e Mouse or compatible pointing device

To commission, configure, replace, monitor, or control devices, a network interface that is compatible
with IP or LNS is required. Compatible network interfaces include the i.LON 10 and i.LON 100 IP
interfaces; U10 and U20 USB interfaces; PCC-10 PC Card, PCLTA-20 and 21 PCI Cards, SLTA-10
Serial LonTalk Adapter, and an Ethernet card used with an i.LON 100 with 1P-852 routing or an i.LON
600 router.

The memory required is affected by the number of plug-ins, LNS applications, and other Windows
applications that are running simultaneously. More than 512 MB may be required if you are running
multiple plug-ins or applications.

A 100 MB or larger removable or remote storage media drive, such as a USB drive or a remote file
server, is recommended for saving LonMaker backup files.

Enhancements for Engineering Large Networks

High-performance hardware is essential when engineering large networks. The disk for the LNS
Server should have a sustained transfer rate greater than a 20 MB per second with an average seek time
less than an 8 milliseconds (ms). This transfer rate can be met with an IDE drive using an SATA,
UltraATA/100, Ultra SCSI, or faster interface. You can further increase performance and reliability by
using a redundant striped disk configuration such as a RAID 5 disk array.

For large networks, the LonMaker computer should be at least a 2GHz Pentium 4 running Windows
XP, Windows Server 2003, or Windows 2000 with at least 1 GB of memory and a 1,500 MB minimum
page file. The speed, operating system, and memory size is not as important for commissioning the
network; therefore, a slower and smaller laptop with at least 512 MB RAM is suitable for
commissioning devices.

Installing the LonMaker Tool

You can install a licensed copy of the LonMaker tool on up to two computers, a primary and a
secondary computer, provided that the following requirements are met: only the LonMaker user on the
primary computer can use the copy of the LonMaker tool on the secondary computer; the LonMaker
software may only be used on one computer at a time; and the secondary computer cannot be used to
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commission or recover LONWORKS devices. See the LonMaker Software License Agreement in
Appendix E for additional restrictions. To begin your installation, follow these steps:

1.

o &M b

6.

If you previously installed a LonMaker Trial Edition and you are now installing one of the full
editions, you must first uninstall the Visio Trial software. 1f you do not uninstall the Visio Trial
software first, the LonMaker software will be installed, but the full version of Visio will not.

If you already have a licensed copy of the LonMaker Integration Tool, you cannot install the
LonMaker Trial Edition.

Close all running Windows applications.
Disable any LONWORKS services.
Insert the LonMaker CD into your CD-ROM drive.

If the LonMaker setup application does not launch immediately, click Start on the taskbar and
then and click Run. Browse to the LMWSetup application on the LonMaker CD and click Open.
The Select Components dialog box opens.

Select Components

Toinztall a component, zelect the check box next to it [ the
check box is clear, that componeant will not be installed.

Fequired

- Inchudes LMS Server/Turbo Edition and drivers for
i.LON 1041004600

10020 USE Metwork |nterfaces
PCC-10/PCLTA-10/20/21 Hebwork Interfaces

Optional

[V LonPaint Plug-in

[ SLTA-10 Driver [Serial]
v Adobe Acrobat Reader

Install | Cancel |

Select the components that you wish to install by selecting the appropriate check boxes on the
Select Components dialog box.

Visio: Installs the Visio 2003 drawing tool. If you have an existing installation of Visio, you still
must install Visio from the LonMaker CD if you do not have Visio 2003.

LonMaker Integration Tool: Installs the required components of the LonMaker tool. Installing
the LonMaker tool automatically installs the LNS Turbo Edition network operating system, and
the drivers for the following network interfaces: the i.LON 10 Ethernet Adapter, i.LON 100
Internet Server, and i.Lon 600 LONWORKS/IP Server; U10/U20 USB network interfaces; and
PCC-10 and PCLTA-10, 20, and 21 PCI network interfaces. One of these interfaces or another
network interface that is compatible with LNS is required for using the LonMaker tool on a
LONWORKS channel.

If you are using the LonMaker tool on an IP-852 channel, you will need an IP network interface
(such as Ethernet) card or modem with PPP software. An IP network interface is also required if
you are using an i.LON 10 or i.LON 100 Internet Server as an IP-852 interface.

If you are using another LNS or IP network interface, install the network interface hardware and
driver following the instructions provided with the hardware.
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10.

Most network interfaces include an application that handles network interface configuration. You
must perform this configuration before you can use the LonMaker tool attached to a network. The
application handles host details such as IRQ assignment and also manages network parameters
such as buffer counts and transceiver types.

To open the network interface application, click Start on the taskbar, point to Programs
(Windows 2000), and click Control Panel. The available network interface applications include
LonWorks Interfaces, LonWorks NI, and LonWorks Plug ‘n Play.

e You can use the LonWorks Interfaces application to configure IP-852 interfaces (the i.LON
10 Ethernet Adapter, i.LONe3 100 Internet Server, i.LON 600 LONWORKS/IP Server, and the
i.LON 1000 Internet Server) and U10/U20 USB network interfaces.

e You can use the LonWorks NI and LonWorks Plug ‘n Play applications to configure the
PCLTA-10, 20, and 21 PCI network interfaces.

LonPoint Plug-In Installs the LonPoint plug-in. Click this checkbox if you are using LonPoint
devices, or if you want to use any of the LonPoint examples.

SLTA-10 Driver: Installs the network driver for the SLTA-10 serial network interface. Click this
checkbox if you are using an SLTA-10 serial adapter as your network interface.

Adobe Acrobat Reader: Installs the Adobe Acrobat Reader which is a free program that allows
you to read Adobe Acrobat portable document files (.pdf extension). Many of the LONMARK
reference documents are exclusively in PDF format. You can clear this checkbox if you already
have an Acrobat reader.

Click Install. A message appears informing you that installing the LonMaker Turbo Edition will
remove any prior version of the LonMaker Integration Tool on your computer.

Echelon LonMaker Setup

@ If you proceed with installation, wour prior version of the LonMaker Integration Tool will be removed and will no longer
* be available on this computer, COnce you complete the installation of the LonMaker Turbo Edikion, yaou must activate
the software ko create production netwarks, open existing netwaorks (inchuding any netwarks that vou created with
the prior version), and ko create networks with more than six devices. Prior to activation, you will be able bo create
and open demanstration netwarks with no more than six devices. Activating requires sending an email request ko
Echelon, and kypically will kake 1 business day to be processed. Do you want to proceed?

Click ¥es to continue installation. Click Ma to cancel installation.

Yes Mo |

Click Yes to continue installing the LonMaker Turbo Integration Tool. The installation program
installs the selected components sequentially, prompting you for required reboots.

If you are installing the trial edition of the LonMaker tool, you must activate Visio before you can
use the LonMaker tool. See the activation instructions provided with the trial edition for details.

During the installation, the following dialog appears, displaying the current status of the
LonMaker setup:
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Echelon LonMaker Setup

Installing. please wait...

Adobe &crobat Reader

Microsoft Yisio

Echelon Lonbdaker

LonPoint Flug-in

G

11. When all of the selected components have been installed, a dialog appears informing you that the
setup has been completed and prompting you whether to reboot your computer now or later. You

must reboot your computer before beginning to use the LonMaker tool.

Echelon LonMaker Setup Complete

Setup has finished copying files ta pour computer.
Before you can uzse the program, you must restart Windows or
your computer,

The zelected components have been installed. Thank wou for
uzing the Lonbdaker tooll See the Lonkaker User's Guide far
inztructions on how to uze the Lonh aker [nteagration Tool. See
ww.echelon. com/lonmaker for the latest updates for pour
Lontaker tool.

% “Yes, | want to restart my computer now.
" Mo, | will restart my computer later,

Remaowe any disks from their diives, and then click Finizh to
complete zetup.

Installing Visio

1. If you selected the Visio component in the Select Components window, The Microsoft Visio setup
wizard appears when you click Install.

2. Follow the instructions in the installation program to complete the Visio setup. You will be asked

to enter a Product ID if you have not previously installed Visio 2003. If you are installing the
LonMaker Professional or Standard Edition, enter the Product ID shown on the back of your

LonMaker CD case. If there are two serial numbers on the back of your CD case, the top number
is the Visio product ID. If you are installing the LonMaker Trial Edition, enter the Product Key as

described in the trial edition activation instructions. See your Visio documentation for more

information on the Visio installation process.
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The Visio installation may suggest that you exit LonMaker setup. You can safely disregard this
message by clicking Ignore.

To keep an existing Visio installation, install the Visio program on the LonMaker CD into a new
directory.

When the Visio installation has finished, the following dialog appears, informing you that the
setup has been completed.

& Microsoft Office Visio Professional 2003 Setup

Microsoft Office Yisio Professional 2003

Setup Completed

Microsoft Office Yisio Professional 2003 Setup has campleted successfully.

There may be additional components ar security updates available online, Check the box
below to visit the Office site in your browser after Setup is Finished,

[CIcheck the web for updates and additional downloads

During Setup, Yisio Professional installation files were copied to drive C;, Deleting these
files can save approximately 184 MEB of disk space, but it is recommended that vou keep
them to assist with Yisio Professional maintenance and updates,

[Cpelete installation files

4. Click Finish.
Notes:

Before you do any further required reboots, you should install the Visio 2003 Service Pack 2 on
the LonMaker CD. To install this service pack, click Start on the taskbar, select Run, click
Browse, double-click the Visio SP2 folder on the LonMaker CD, and then double-click the
Visio2003SP2-KB887622-FullFile-ENU.exe file. Follow the on-screen instructions to complete
the installation. For more information on Visio 2003 Service Pack 2, go to
www.microsoft.com/downloads/details.aspx?Familyld=C36D4B49-1910-4FF3-A525-
47368F6E5FDD&displaylang=en

If multiple versions of Visio are installed on your computer, the LonMaker tool will use the last
Visio program that you used. Therefore, if you use a version of Visio other than the one supplied
on the LonMaker CD, you must start and exit the copy of Visio included with the LonMaker tool
before you start the LonMaker tool. Alternatively, you can open your network from within the
copy of Visio included with the LonMaker tool by opening the File menu, clicking Open,
selecting a drawing directory, and then selecting the drawing file you want to open.

Once Visio installation is complete, the installation of the LonMaker tool automatically begins as
described in Installing the LonMaker Integration Tool.
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Installing the LonMaker Integration Tool

1. The LonMaker setup program begins automatically with the Welcome window opening.

i Echelon LonMaker Turbo Edition - InstallShield Wizard x|
' Welcome to the InstallShield Wizard for

Echelon LonMaker Turbo Edition

The Installshield(R) Wizard will install Echelon LonMaker Turbo
Edition on your computer, To continue, click Mext,

WARMING: This program is prokected by copyright law and
international treaties.

[ Mext = ] [ Cancel ]

2. Read the information on the Welcome window and click Next. The License Agreement window
appears.

it Echelon LonMaker Turbo Edition - InstallShield Wizard

License Agreement

Please read the Following license agreement carefully,

LonMaker® Integration Tool ﬁl
HOTICE

Thiz iz a legal agreerment between vou and Echelon Corporation ("Echelon™).

Wil MUST READ AMD ASREE T THE TERMS OF THIS SCOFTWARE LICEMSE
AGREEMENT BEFORE AMY LICEMSED SOFTWARE CAM BE DOWMNLOADED OR
INSTALLED OF USED, BY CLICKIMNG OM THE “I AGREE"” OR “ACCERT" BUTTON

oF THIS SOFTWARE LICEMSE AGREEMENT, OR DOWMLOADIMG LICEMNSED
SOFTWARE, OR IMSTALLIMG LICEMSED SOFTWARE, OR USING LICEMSED
SOFTWARE, v ARE AGREEIMG T BE BOUMD BY THE TERMS AMD

COMDITICONS OF THIS SOFTWARE LICENSE AGREEMENT. IF Ol D02 MOT j

AEDEE M TTH TUE TED RS AN S/ hIDTTT RS S E THTS S ETWAADE | T/ ERISE

% 1 accept the terms in the license agreement:

~ 1do not accept the berms in the license agreement

Imstallshield

< Back I Mext = I Cancel

3. Read the license agreement and click Yes if you agree with the terms. The User Information
window appears.
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i-'EH Echelon LonMaker Turbo Edition - InstallShield Wizard

Customer Information ‘I
Please enter wour information, p
A
User Marne:

Organization:

]Echelcnn Corporation

Serial Mumber:
|xxxxxxx | |xxxxx |

Install this application For:

(%) Anyone who uses this computer (all users)

(1 only For me {syskemTesk)

[ < Back ][ Mext = ] [ Cancel ]

Enter your name, company name, and the LonMaker serial number in the appropriate fields. The
name and company may be entered automatically based on the user currently logged on and
whether other Echelon products are installed on your computer. If you did not license an upgrade
version, the serial number is located on the back of your LonMaker CD case. If there are two
serial numbers on the back of your CD case, the second number is the LonMaker serial number.
Save this number. If you licensed an upgrade version, your serial number is located on the back of
your original LonMaker CD case. It will be automatically displayed if you install your upgrade on
the same computer as your original LonMaker software. If you are installing on a different
computer, you must find the serial number that you saved from your original version of the
LonMaker tool. Click Next. The Destination Location window appears if the LonWorks path was
not set in the computer registry prior to installing the LonMaker CD.

Setup will install Echelan Lantaker in the follawing falder.
Tainztall to this folder, click Mext.

Tainstall to a different folder, click Browse and select another
folder.

Y'ou can chooge not to ingtall Echelon Lonkd aker by clicking
Cancel ta exit Setup.

Destination Folder

chLontwarks Browse. ..

< Back Mext » | Cancel ‘
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6.

8.
9.

If the Destination Location window appears, choose a LONWORKS folder in which you want the
LonMaker software installed. The LonMaker software will be installed in a LonMaker folder
below the LONWORKS folder that you specify. If you installed other Echelon software on this
computer, use the same LONWORKS folder. The default LONWORKS folder is C:\LonWorks. If
you previously installed other Echelon software on this computer, the last LonWorks folder that
you selected will be displayed as the default, and you should not change this value.

The Ready to Install window appears. Click Install to begin the LonMaker installation.

i# Echelon LonMaker Turbo Edition - InstallShield Wizard

Ready to Install the Program

The wizard is ready to begin installation,

Click. Install to beqin the installation,

If wou want ko review or change any of vour installation settings, click Back. Click Cancel to
exit the wizard,

[ < Back H Instal ] [ Cancel ]

If you need to reboot your computer, a window will appear prompting you to select to reboot your
computer now or later. After the LonMaker tool installation and any required reboots have been
completed, a window will appear, stating that the LonMaker tool has been installed successfully
and providing you with the option to view the ReadMe file. The ReadMe file contains
information that is not included in this user’s guide.

Click Finish. The ReadMe file appears.
When you finish reading the ReadMe file, close the window.

Note: When you install the LonMaker tool, you may get a “Your license has expired” error if the
LonMaker software was previously installed on the same computer and subsequently removed. To
activate your license, add LonMaker credits.

Installing the LonPoint Applications, Plug-in, and Ufilities

If you select the LonPoint Plug-in check box in the Select Components dialog, the LonPoint
installation program automatically starts following the LonMaker installation. The LonPoint
Installation window appears. Complete the following steps:

1.

Read the information on the Welcome dialog, and click Next. A license agreement dialog
appears.

Click Yes if you agree with the terms of the agreement. The Registration window appears.

Enter your name and company name, and click Next. The Choose Destination Directory window
appears.
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4. Choose a LONWORKS folder for the plug-in. You must use the same LONWORKS folder in which
you installed the LonMaker tool. The default is C:\LonWorks. Click Next. The Select Echelon
Application Image Version window appears.

5. If this is a new installation, use LonPoint firmware version 3 instead of version 2. This window
allows you to install a copy of version 2 firmware if you need the capability to install devices with
this older firmware. Do not select the option to install application image version 2 files unless you
intend to install version 2 devices in new networks instead of upgrading to version 3. See the
LonPoint Application and Plug-in help file for more information. Click Next. The select Program
Folder window appears.

6. Select an existing LONWORKS program folder or type in the name of a new one. The default
program folder name is Echelon LonPoint Software. Click Next.

7. The LonPoint applications, plug-in, and utilities install on your computer. View the ReadMe file
when prompted to do so, and then click Finish.

Installing and Configuring Network Drivers

The LonMaker tool will automatically install the drivers for the i.LON 10 Ethernet Adapter, i.LON
100 Internet Server, and i.Lon 600 LonWorks/IP Server; U10/U20 USB LNS network interfaces; and
PCC-10 and PCLTA 10, 20, and 21 LNS network interfaces.

If you are using an i.LON 10 or i.LON 100 as a network interface, configure the interface as described
in the user manuals for those devices.

If you are using a PCC-10, PCLTA-10, or PCLTA-20 LONWORKS network interface, configure the
network driver you installed per the instructions in Appendix B.

Installing Adobe Acrobat Reader

If you select the Adobe Acrobat Reader check box in the Select Components dialog, the Adobe
Acrobat Reader setup program begins automatically. Follow the instructions in the setup program to
complete your Adobe Acrobat Reader installation.

Activating the LonMaker Tool

You must activate your copy of the LonMaker tool in order to access all of its features. Until it is
activated, the LonMaker tool will run in demo mode for a maximum of 30 days. This means that
during the 30-day demo period, you will not be able to open production networks and your demo
networks will be limited to six devices. In addition, you will not be able to convert your demo
networks into production networks after you activate the LonMaker tool. This means that demo
networks are permanently limited to six devices.

Prior to activation, the LonMaker Product Activation dialog will appear each time you start the
LonMaker Design Manager or open a LonMaker drawing. This dialog reminds you that your
LonMaker tool has not yet been activated, and it will state the number of days that your LonMaker tool
will continue to function.
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Echelon LonMaker Product Activation

“r'our copy of the Lontdaker tool has not vet been activated. Until it is
activated, the Lontaker tool will run in demo mode, which limits pou to
networks of B devices ar lesz. Wou will not be able to open netwark s
created prior to activation until after the Lonb aker toaol has been
activated,

‘wiithout activation, your Lonkdaker tool will continue to function in demao
mode for another 30 days. After that time, you must activate the
Lonkd aker tool to continue uzing it.

Click, Continue to run the Lonk aker tool in demo mode.  Click Run
Activation \Wizard to either request an activation key, or to enter the
activation key once you have received it.

| Run Activation Wizard... Confinue

Click Run Activation Wizard in the LonMaker Product Activation dialog to begin the activation
process or click Continue to keep running the LonMaker tool in demo mode.

The LonMaker license status box in the bottom left-hand corner of the LonMaker Design Manager also
indicates that your copy of the LonMaker tool has not been activated and the number of days your
LonMaker tool will continue to function.

2 AESE
General l Options ] Mewr Metwork Options ] Lonfdaker Stencils | LonMaker Defaultt Options ]
Mew Metwork
@ Metwork name:
LonMaker Show
ety JNE’fWDrk Create Metwork I B options
Turbo Edition
- Existing Metwork
I L Showy all
Drawing directory: options
|<none> LI |
Dravving narme:
1<none:= Ll |
Database names: efragment Databa |
| =
m— |
- . |
= ECHELON
Restare... ‘ Import... I
Fubject to tarms of lizens t ;
Capuright [2) 1936.2008 Exhelan Carp. [~ SEHINGS
altBighiab e Drawving base path: CHLMIDrawings Ll A
Lonkdaker ot activated - Days remaining: 30 Exit | Help |

To activate your LonMaker tool, create and send an activation request to your license administrator,
and then enter the activation key that the license administrator sends to you as described in the
following sections.

Creating and Sending an Activation Request

You can request one free activation key for each copy of the LonMaker software that you license. You
can also purchase additional LonMaker credits with your activation request. There is no minimum
order.

To create and send an activation request, follow these steps:
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1.

Start the LonMaker Design Manager or open a LonMaker drawing. The LonMaker Product
Activation dialog appears.

Echelon LonMaker, Product Activation

‘rour copy of the Lontaker taol has nat et been activated. Until it is
activated, the Lonkd aker tool will run in demo mode, which imits you to
retwiorks of & devices or lesz. viou will not be able to open nebworks
created prior to activation until after the Lonk aker tool has been
activated.

Without activation, your Lonk aker tool will continue to function in demo
miode for another 30 days. After that ime, pou must activate the
Lonbdaker tool bo continue uzing it

Click Continue to run the Lonkdaker toal in demo mode.  Click Fiun
Activation wizard to either request an activation ke, or to enter the
activation key once vou have received it.

| Flun Activation ‘Wizard... | Continue ‘

Click Run Activation Wizard. The LonMaker Activation wizard appears.

Echelon LonMaker Activation Wizard

‘wielcome to the Lonbdaker Product Activation Wizard. You can uge this wizard
to request an activation key for Lonbdaker activation or additional Lontd aker
credits and to apply the activation key once you have received it.

If pou have already received an activation key, click Mext,

If you warld like to request an activation key. fill in the amount of additional
Lonkd aker credits pou would like to purchase [if any). and then click Mext.

Included Credits Additional Credits

B4 500

| et » | Cancel | el |

If you click Continue, you can still access this dialog and begin the activation process by
completing the following steps:

e From the LonMaker Design Manager, double-click anywhere on the LonMaker license status
box at the bottom left-hand corner, or right-click the title bar or taskbar button and then click
Activate LonMaker on the shortcut menu.

e Inthe LonMaker drawing, open the LonMaker menu, click Activate LonMaker, and then
click Run Activation Wizard in the LonMaker Product Activation dialog.

The number of credits included with your copy of the LonMaker tool (64 for the Professional
Edition or 5 for the Standard Edition) appears in the Included Credits box. To purchase
additional credits, enter the number credits in the Additional Credits box. Click Next. The
Activation Information dialog appears.
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Echelon LonMaker Activation Wizard E|

To activate your Lontd aker tool, send an order by e-mail [or fax if e-mail is not ~
available] to your Lonkd aker License Administrator. Include the zerial number and
activation code shown below with your order. To generate vour order, click Copy

to Clipboard, open wour Favorite word processor, e-mail program, or notepad utility,
and paste the order form. Fill in the blanks, AND then e-mail the order form ta the
addrezs zhown at the top of the order form,  IF e-mail iz nat available, print the form
and fax it ta the fax number shown at the top of the arder form.

If pou are not ready the enter the activation key, click Cancel and rerun the
wizard when pou have it Once your order is processzed, you will receive back an
achivation key. Enter the activation key below and then click Exit. [F the key i=
walid, the Lonkdaker tool will be activated, and any additional credits will be
applied.

MOTE: One Lontaker activation key iz pre-paid with each Lonbaker tool that  «

Activation Information

FCKey [ DABF 4074 7678 133F F& - ECES 1204 A102 8004 41EC E49E DAD1 D7EF F441
BCE2 FE0A 1CD7 AF20

Serial #: | Copy ta Clipboard

Activation key: |

< Back | Finizh | Cancel |

4. The wizard displays the PC Key (also called the activation code), which uniquely identifies your
copy of the LonMaker tool and the computer running the LonMaker tool, and the Serial number
of your LonMaker tool. Click Copy to Clipboard.

5. An activation request form is created that includes your request to activate your copy of the
LonMaker software, the PC key (activation code), and the serial number.

6. Send the activation request form to your license administrator via e-mail, fax, or mail.

e To e-mail the activation form, copy it to an e-mail message using your e-mail application and
then e-mail it to the e-mail address at the top of the request form. You should receive an
activation key within one business day.

e To fax or mail the activation request form, copy it to a text file, print it, and then fax to the fax
number or mail to the address on the activation request form.

If you are purchasing additional credits, make sure you provide your purchase order or
credit card information in the activation request.

Entering an Activation Key

Once you receive your activation key from your license administrator, follow these steps to activate
your copy of the LonMaker tool:

1. Start the LonMaker Design Manager or open a LonMaker drawing. The LonMaker Product
Activation dialog appears.

Click Run Activation Wizard. The LonMaker Activation wizard appears.
Click Next. The Activation Information dialog appears.

Enter the activation key in the Activation Key box.

o ~ N

Click Finish. The following dialog appears, informing you that your LonMaker tool has been
activated.
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6.
7.

Echelon LonMaker Activation Wizard E|

"l_., Activation successful, Thank you For purchasing LonMaker,

You must exit and re-enter LonMaker For the activation ta kake effect,

Click OK.

Exit and then re-open the LonMaker Design Manager to begin using your activated LonMaker
tool. Any additional credits purchased will be applied.

Installing and Activating the LonMaker Tool
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Getting Started

This chapter provides information on the planning a LonMaker network design; using
the LonMaker Design Manager; setting up a network interface; creating and opening
a LonMaker network design; LonMaker client types; using the LonMaker tool
remotely; using Network Device shapes; and creating and using user profiles.
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Design Overview

To prepare to design a LonMaker network, follow these steps:

1. Define network requirements and organization.

2. Select a network installation scenario.

3. Determine user permissions for viewing and changing the network.
4. Optimize network performance.

Defining Network Requirements and Organization

You can define your network’s requirements by evaluating which devices (sensors, actuators, and
controllers) are needed to achieve the desired network functions and how the devices will be integrated
into the network. For example, your network may need a simple fan coil unit, which could require a
fan start/stop relay, a cooling coil valve, and a supply air temperature sensor. You could use DO-10,
AO0-10, and Al-10 LonPoint Interface Modules, respectively, to integrate these devices (the AO-10
module also includes a PID controller you can use to control the fan coil unit).

Once you define the network requirements, you can figure out how to organize the network in the
LonMaker tool. You can help organize the network by answering the following questions:

e How will devices and functional blocks be grouped within subsystems?
e Which functional blocks are needed for the devices to accomplish desired tasks?

e How do functional blocks need to be configured and connected to correctly interpret values from
sensors, perform any necessary calculations, and drive actuators?

Selecting a Network Installation Scenario
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You can design your entire network without commissioning any devices until after your design is
complete, or you can design your network and commission devices at the same time. These two
approaches are called installation scenarios. The first network installation scenario is called the
engineered system and the second is the ad-hoc system. You can use both scenarios within a single
system, or you can use either exclusively. The best scenario for a given network depends on many
factors including the skill level of the installer, desired flexibility for the network, and the end-user
requirements.

Engineered System Scenario

The engineered system scenario allows you to design the network without having access to the
physical devices

First, you design the network offsite using the LonMaker tool. You drag LonMaker shapes
representing devices, routers, i.LON 1P-852 routers, functional blocks, and connections from a
LonMaker stencil to a LonMaker drawing and arrange them on the drawing, and into multiple
subsystems if desired.

Once you are onsite and have attached a LonMaker computer to the network, you then commission the
physical devices. The LonMaker tool commissions a device by configuring the physical device to
match the configuration that you specified in the LonMaker drawing.

Engineered systems must often be modified during on-site installation due to differences between
as-drawn plans and the physical network. The LonMaker tool supports on-site changes to the
engineered system to allow for these changes during commissioning.

The advantage of the engineered system scenario is that it makes network installation quick, easy, and
error-free because most of the time-consuming data entry and processing is done offsite during the
design phase. This scenario is often used for building and industrial automation systems, in which the
original design closely matches the actual installation.
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Ad-Hoc System Scenario

The ad-hoc system scenario allows you to design and install the network onsite. In this scenario, the
LonMaker tool loads the network configuration information into each device as you define devices,
configurations, and connections. This is different from the engineered system scenario in that
information is incrementally loaded to the physical devices.

The advantage of the ad-hoc system scenario is its flexibility, as the installer can make decisions
onsite. It is most appropriate for simpler systems in which the details of the system to be installed are
not known prior to commissioning.

The disadvantages of the ad-hoc system scenario are that it’s slower for large systems and requires the
same person to do both the network design and installation.

Determining User Permissions

When you create a LonMaker network design, the LonMaker tool does not assign any security to the
network drawing. It defaults to one user—the administrator of the LonMaker drawing. While this
default is permissible if one person is performing the network installation in a secure environment, it
may not be suitable for multi-user or insecure environments. In these environments, you need to create
and manage user profiles to control access to your LonMaker network design. This will prevent any
unauthorized changes to your LonMaker network design and enable you to better manage the
installation or repair of a system.

User profiles allow you to create access controls for a network drawing and its subsystems and set
privileges for actions that can be performed on LonMaker objects. For example, you could have a
scenario in which a system integrator has access to the entire network and can add or change
application devices and routers, while the installers can also access the entire network, but only can
commission the application devices and routers.

You might use a different scenario if you are working with multiple system integrators who are all
supplying devices for your network. In this case, you can give each integrator access to their
subsystem only but allow them to freely change the subsystem drawing and commission devices. This
prevents one integrator from accidentally modifying a drawing created by another integrator.

By default, user profiles are not enabled for new networks. To enable user profiles, you must first
assign an Administrator password and create new user profiles as described in User Profiles. The
Administrator can create, modify, and delete user profiles.

Once you logon as a user other than the Administrator, you can still create new user profiles, as
described in Creating a New User Profile, and you can change your password as described in
Changing Passwords.

For information on using user profiles with LonMaker remotely, see Using the LonMaker Tool
Remotely with User Profiles.

Optimizing LonMaker Network Performance

Many factors affect the performance of a LonMaker network design. The following are guidelines for
several aspects of your LonMaker network design that can help optimize network performance—
especially for large networks.

Drawing Files

A single drawing file should not be larger than 3MB, or consist of more than 20 typical pages or 10
complex pages. If you are creating a network exceeding these guidelines, design the subsystems in
multiple drawing files. For optimum performance, devices and their associated functional blocks
should be contained within the same drawing file, as should all members of the same connection.
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When designing multiple drawing files, organize the individual drawing files as subsystems within the
top-level drawing file, and limit the top-level drawing to contain only those subsystems. This
minimizes the number of drawing files that must be opened as you descend the subsystem hierarchy.

Avoid deep subsystem hierarchies with long subsystem names that results in long subsystem paths.
Subsystem paths may be stored in devices to help the network recovery process if you lose you the
network database, but devices have limited memory available to store the network path. Furthermore,
visualization tools such as Wonderware’s InTouch® have limits to item name lengths that can be
exceeded with long subsystem paths.

Network Changes

To improve network performance when making numerous network changes at one time, set the
LonMaker tool OffNet. This will allow you to make the changes quickly, as the changes will be saved
in the LNS network database instead of being sent to the physical devices. When you finish making
the changes, set the LonMaker tool OnNet and the changes are propagated to the physical devices.

Connections

If you will be making changes to a subsystem, limit the number of connections monitored by the
LonMaker tool to less than five per subsystem. Having more than five monitored connections in a
subsystem will increase the time required to perform certain network management operations.
Alternatively, you can turn off all monitoring while making changes by right-clicking a clear space in
the subsystem page and clicking Enable Monitoring if it is currently set. You can turn monitoring on
again after making the changes.

If you are using an LNS application that does not support monitor sets (groups of data points that the
LonMaker tool uses to monitor and control network variables) and you are making many bound
connections to the LNS application, make the bound connections persistent. This will improve
network performance. Conversely, non-persistent bound connections, which can be created in a
LonMaker network with LNS applications other than the LonMaker tool, can significantly increase the
time required to open and close a LonMaker drawing. LNS tools that support monitor sets, such as the
LonMaker tool, enable monitoring of monitor points to be setup quickly once a LonMaker network is
opened. This is because points in monitor sets are always persistent. The LonMaker tool automatically
creates monitor sets for connection monitoring when monitoring is enabled on a LonMaker network.
To enable monitoring, right-click a clear space in the subsystem page and clicking Enable Monitoring
if it is not currently set. For more information on monitor sets, see the LNS Programmer’s Guide.

Sharing the LNS Interface with the LNS DDE Server

If the LNS DDE Server and the LonMaker tool are running concurrently and sharing the same LNS
network interface, limit the polling rate of the LNS DDE server to 10 polls per second on a
LoNWORKS channel. Having the LNS DDE Server polling above this rate will degrade network
performance. By default, the LNS DDE server polls active network variables every 1 second, so more
than 10 active network variables running at the default poll interval can impact network performance.

You will see similar performance degradation if you have any other LNS monitoring application
sharing the LNS network interface with the LonMaker tool, or if you are using connection monitoring
in the LonMaker tool.

If you will be making numerous network changes, either disable the LNS DDE Server and any other
LNS monitoring applications, or reduce the polling rate to a maximum of 10 polls per second while
you are making changes.

Functional Blocks

If you have a large network with many unconnected network variables on the functional blocks, delete
the unused network variable shapes. Network variable shapes add performance overhead, yet they are
not required if they are not connected. You can re-add network variable shapes to a functional block if
you need to connect them later. To simplify following this guideline, you can create functional block
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master shapes with your most commonly used network variables. See Creating a Functional Block
Master Shape in Chapter 4, Designing Networks for more information.

Subsystems

Subsystems allow you to divide a large network into more manageable parts. For example, in a
building control network, one subsystem could contain lighting controls and another temperature
controls. Each subsystem is represented by a page of a LonMaker drawing and by a subsystem shape
on the drawing page of its parent subsystem. You can nest subsystems like directories on your
computer, so the temperature control subsystem could contain other subsystems representing, for
example, each floor of the building. You can also create subsystems in separate LonMaker drawings.
Using this feature, you can create large networks while maximizing Visio’s performance by limiting
the number of pages in a single drawing. You can also create a separate LonMaker drawing for each
user for large networks with multiple installers.

If you are creating a network that needs more subsystems than 20 typical pages or 10 complex pages,
you should divide it into two or more drawing files. For optimum performance, devices and their
associated functional blocks should be contained within the same drawing file, as should all members
of the same connection.

A supernode is a special type of subsystem shape that has one or more network variable interfaces on
it. Any network variable or message tag on any functional block in the subsystem may be exported to
the subsystem shape. This does not create new network variables or message tags, but exports the
network variable or message tag’s connection point one or more levels up the subsystem hierarchy.
Using a supernode allows you to provide a simple interface to an arbitrarily complex subsystem. For
example, a supernode that contains lighting controls may have a network variable interface that allows
the devices contained within it to be put into emergency override. This allows the integrator to easily
identify the critical interfaces into the subsystem while ignoring those that are typically only used
internally by the subsystem.

LonMaker Design Manager Overview

The LonMaker Design Manager is an essential tool for managing your LonMaker networks. With the
LonMaker Design Manager, you can create, open, and delete networks; back up and restore networks
to prevent against loss; configure default settings for new networks to speed up the network creation
process; and configure defaults for the network properties, which are applied globally to new networks.

To open the LonMaker Design Manager, click Start on the taskbar, point to Programs, point to the
Echelon LonMaker folder, and then click LonMaker. The LonMaker Design Manager opens.

The LonMaker Design Manager consists of five tabs that let you perform the following functions:

e General. Create, open, copy, delete, and backup/restore LonMaker network designs; start the
LNS Server application; and import and defragment LNS network databases.

e Options. Seta prioritized list of languages for LONMARK resource files.

o New Network Options. Configure default properties for the pages in the Network Wizard and
options to skip the pages, and set the network components.

o LonMaker Stencils. Add, remove, or modify the properties of LonMaker stencils.
e LonMaker Default Options. Configure the default properties for LonMaker objects.

Tip: The LonMaker license status box in the bottom left-hand corner of the LonMaker Design
Manager indicates the number of LonMaker credits currently available for you to commission devices.
To order additional LonMaker credits, click anywhere on the LonMaker license status box to open the
LonMaker License Wizard. See Adding LonMaker Credits in Chapter 10 for more information on
purchasing credits.
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The following sections describe the functions and available options in each tab of the LonMaker
Design Manager.

" Echelon LonMaker Design Manager

General ] Options ] Meve Metwork Cptions ] Lonhtaker Stencils 1 Lontdaker Defaut Options ]
Mewy Metwoark
@ Metwork name:
Lo“ Ma ke r [ Merieian Creste Metwark I v Sow sl
et reste Metworl :
Turbo Edition Sl
Existing Metwork
o] et k ‘
Drawving directory: e A
iLON Dema - Open Copy |
Draving name:
[relet |
ILON Demo.vsd ~| G
Catabasze name: Defragment Databaze |
iLoN Dema -
Launch LNS Server |
Backup... I
Restore... | Imppart... |
Subject ta terms of licens £ ;
Copyight [£) 535-2006 Echelon Gorp, |~ SEHINGS
gl bRz Dravwving baze path: CALMDrawvings - Add...
Lontdaker Crec Exit | Help I

General

You can use the General tab in the LonMaker Design Manager to create, open, copy, delete, backup,
restore LonMaker network designs; start the LNS Server application so remote clients can access the
LNS network database; import a database and then create a new LonMaker drawing from it; and
defragment LNS network databases. To use the General tab, enter the following data in the boxes and

click the following buttons:

New Network
Network Name

Create Network
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Specifies the name of the new LonMaker network design to be
created. The name must be unique to all the LonMaker networks on
this computer. You can enter up to 17 characters and include
embedded spaces. The name is not case sensitive; therefore, you
cannot create two networks with names that differ only in
capitalization.

The initial default network name is “Network 1”. The LonMaker
tool automatically increments the index in the default network name
so that the network names are unique for subsequent networks you
create using the default name. After you create a network with a
different name than the initial default, the default network name will
become the last network created with an incremented index. For
example, if you create a new network named “Test”, the default
network name will be “Test 1”. If you create the “Test 1” network,
the default network name will become “Test 2”, and so on.

Creates and opens a new LonMaker network design consisting of a
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Show all options

Existing Network

Drawing Directory

Drawing Name

Database Name

Open Network

Open Copy

Delete

Defragment Database

Launch LNS Server

Backup

Show all options
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new LNS network database and a new LonMaker drawing.

Displays all the pages in the Network Wizard as the network is
opened, regardless if the Skip this Prompt option is selected for a
page in the New Network Options tab.

To create networks with one-click, clear this check box and select
the options in the New Network Options tab to skip the pages in the
Network Wizard.

Selects a file from the folder indicated in the Drawing Base Path
list. To open an existing LonMaker network design, select the folder
containing the LonMaker drawing file.

Selects a LonMaker drawing from all the LonMaker drawings
contained in the selected drawing folder. Select the LonMaker
drawing you want to open, delete, or backup.

Selects an LNS network database from all the LNS network
databases on this computer. Select the database you want to
defragment, delete, or backup, or from which you want to start the
LNS Server. This field is not used for the Open Network, Open
Copy, and Restore operations.

Opens the LonMaker drawing and associated LNS network database
specified in the Drawing Name list. The Database Name list is
ignored by this operation.

Opens a copy of the LonMaker drawing specified in the Drawing
Name list, making a copy of the LonMaker drawings and the
associated LNS network database. This copy is created like a new
network. (You will be prompted to choose a new top-level drawing
name and database path. The Database Name list is ignored by this
operation.)

Deletes the LonMaker drawing and LNS network database specified
in the Drawing Name and Database Name lists, respectively. To
delete only a drawing or a database, select <none> in the appropriate
list.

Defragments and recreates the index for the LonMaker database
specified in the Database Name list. This can reduce the size of and
decrease the access time to a network database that has grown in size
because of many changes. Backup the database before
defragmenting it in the event an error occurs during the
defragmentation process.

Starts the LNS Server application so that remote client computers
can access the LNS network database.

Opens the LonMaker Backup dialog, in which you can back up the
network database specified in the Database Name lists and all of
associated drawing files.

See Manually Backing Up a LonMaker Network in Chapter 7,
Maintaining Networks, for more information on how to use the
LonMaker Backup dialog. See Backup/Restore Options in
Appendix A for the default backup options you can set.

If this check box is selected, all of the network option windows will
be presented as the network is opened regardless if the Skip this
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Prompt option had been previously selected.

Restore Restores a LonMaker drawing and LNS network database from a
LonMaker backup file. See Restoring a LonMaker Network in
Chapter 7, Maintaining Networks, for more information.

See Using LonMaker Backup Files for more information on how to
use the LonMaker Restore dialog. See Backup/Restore Options in
Appendix A for the default restore options you can set.

Import Imports an LNS network database (objects.dat file) into LNS so that
it appears in the Database Name box. The imported database may
have a LonMaker drawing associated with it.

Select the folder containing the LNS network database you want to
import. If the database does not have a LonMaker drawing
associated with it, you can then click Create Drawing to create a
LonMaker drawing based on the imported database.

Settings
Drawing Base Path Determines the directory that will be used by the Drawing
Directory list. All of the folders in this directory will be listed in the
Drawing Directory list. You can browse through the folders to find
the desired path or enter the pathname.
Add Lets you select a drawing folder to add to the Drawing Base Path
list.
Exit Closes the LonMaker Design Manager. This does not close Visio or
any open networks.
To automatically exit the Design Manager after opening a LonMaker
drawing, click the Options tab in the LonMaker Design Manager
and select the Exit Design Manager After Launching Visio
checkbox.
Options

The LonMaker Design Manager’s Options tab allows you to set a prioritized list of languages for
LONMARK resource files. This list is then applied to all new networks you create.

When the LonMaker tool displays documentation for selected devices, functional blocks, and network
variables, it uses the definitions contained in LONMARK resource files. You can display the LONMARK
resource file information in different languages by specifying a prioritized list of languages for
LoNMARK resource files in the LonMaker tool.

You can set the resource file language for a specific network while in the LonMaker tool by opening
the LonMaker menu, selecting Network Properties, and then clicking the Resource File Language
tab.
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* Echelon LonMaker Design Manager

Languages:

General Options lNew Rletwork Cptions ] Lonhaker Stencils ] Lonhaker Default Options

et LonMark Resource Files Languages

[~ Exit Design Manager after launching wisio

LS English
LK English
German

Ik

Add ..

Ezxit Help

The LonMaker Design Manager’s Options tab contains the following options:

Set LONMARK
Resource Files
Languages

Languages

Move Up
Move Down
Remove
Add

Exit Design Manager
after Launching Visio
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Allows available language-specific LONMARK resource files to be
added, removed, or reordered in the languages list. When searching
for a resource definition such as an NV field name, the LonMaker
tool searches the first language file in the list for the device
information, then the second language file in the list, and so on until it
finds the information for the specified device. If no match is found
and the device information is found in the corresponding U.S. English
file, the English text will be used to display the information. U.S.
English is the default language and cannot be removed from the list.
The language-specific LONMARK resource files added to the list must
be installed and available to the LonMaker tool. Usually they will
have been installed if available and you click Add to add them to the
list. If you do not see language resource files you expected to see
when you clicked Add, you can still install them. Click Start,
highlight Echelon LNS Utilities, select the LNS Resource File
Utility, and follow the prompts to install the desired language
resource files.

Lists the languages in the order they will be searched for device
information.

Moves the selected language up one position in the list.
Moves the selected language down one position in the list.
Removes the selected language from the list.

Adds a language to the end of the list.

Selecting this option automatically closes the LonMaker Design
Manager after launching Visio.
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New Network Options

You can use the New Network Options tab to set the default properties for the network interface,
plug-ins, user logon, and management mode pages in the Network Wizard, and set the default network
components. The properties you set are then applied to each new network you create.

You can also select options to have the LonMaker tool skip the pages in the Network Wizard when
opening a network. If you additionally clear the Show all Options check box under the New Network
box in the General tab, you can create new networks with one-click, skipping all the pages in the
Network Wizard.

" Echelon LonMaker Design Manager

General ] Options ~ Mew Network Options ]LDnMaker Stencils] Lonktaker Default Options

Metwork Interface Management Mode

v Metiark attached (o Onhet (propagate device changes to the network)

Metwark interface name

| S j (™ OffNet (save device changes for later processing)

[ Skip netwaork interface options page [T Skip mode options page

Plug-inz Metwork Components

I Register new plug-ins Drawing template |LONWORKS ﬂ
I Skip plug-in options page Root subzystem name | Subzystem 1

Lo D Inttial channel natne | Channel 1

[T Skip uzer logon options page

Lontdaker Cres 50 Exit | Help

The LonMaker Design Manager’s New Network Options tab contains the following options:

Network Interface
Network Attached Select this check box to specify that the LonMaker computer will be
attached to the physical network so that the LonMaker tool can
communicate with the physical devices.
Clear this check box if you the LonMaker computer will not be
attached to the network. This check box is cleared by default.
Network Interface Select the LNS network interface to be used for communication
Name between the LonMaker computer and the physical network. This
option is only available if you selected the Network Attached check
box.
Skip Network Interface  Skips the network interface page in the Network Wizard when you
Options Page create a new LonMaker network.
Plug-Ins
Register Plug-Ins Select this check box to register all enabled plug-ins when you create

a new LonMaker network.

42 Getting Started



Skip Plug-ins Options
Page

User Logon

Skip Logon Options
Page

Management Mode

OnNet

OffNet

Skip Mode Options
Page

Network Components

Drawing Template

Root Subsystem Name

Initial Channel Name

LonMaker User’'s Guide

Skips the plug-in registration page in the Network Wizard when you
create a new LonMaker network.

Skips the user logon page in the Network Wizard when you open a
LonMaker network.

Select when changes made in your LonMaker drawing are
transmitted to the physical devices on the network.

Changes to the LonMaker drawing are sent immediately to the
physical devices on the network. Select OnNet if you are
commissioning an engineered system or if you are working on any
phase of an ad-hoc system.

Changes to the LonMaker drawing are saved in the LNS network
database, but are not propagated to physical devices until the
LonMaker tool is placed OnNet. Select OffNet if you are designing
an engineered system.

Once you have commissioned devices with the LonMaker tool
OnNet, you can make real-time changes to network variables when
the LonMaker tool is OffNet.

You can read and make changes to configuration properties while
the LonMaker tool is OffNet, but changes will not be propagated

until you set the LonMaker tool OnNet or you manually propagate
them (by right-clicking a device, pointing to Commissioning, and
selecting Propagate CP Values to Device on the shortcut menu).

Skips the management mode page in the Network Wizard when you
create a new LonMaker network.

Lists the templates available for new LonMaker networks. The
template is an empty LonMaker drawing that specifies a default
drawing background, styles, stencils, and other LonMaker settings.
You can select from the following three default LonMaker templates
that are listed:

o LONWORKS is the initial default template used for new
networks. It uses U.S. measurement units.

e LONDEMO is the template used to create a demonstration
network. In a demo network, you can only create a maximum
of six application devices and LonMaker credits are disabled.

o LONWORKSMetric is a template that uses SI measurement
units for drawing pages.

Custom LonMaker templates installed in the template directory are
also listed.

Specifies the top-level subsystem name, which appears on the title
block on the top-center of the first page of each new LonMaker
drawing. Subsystem names may be up to 85 characters, may include
embedded spaces, but may not include the period, backslash, colon,
forward slash, or double quote characters. Subsystem names are case
sensitive. The default top-level subsystem name is “Subsystem 1”.

Specifies the name of the initial channel that is attached to the LNS
Network Interface in each new network drawing. Channel names
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may be up to 85 characters, may include embedded spaces, but may
not include the period, backslash, colon, forward slash, or double
quote characters. Channel names are case sensitive. The default
root channel name is “Channel 1”.

LonMaker Stencils

The LonMaker Design Manager’s LonMaker Stencils tab lists the LonMaker stencils that are initially
available in the LonWorks template upon opening or creating a network drawing. It allows you to add,
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remove, or modify the properties of LonMaker stencils.

" Echelon LonMaker Design Manager

General ] Options ]New Metywork Options LnnMakerStencilsl Lonktaker Default Options
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LonPaoint3 ChLonvyarks\LonhakerWisio 3.0 LonPoint Stencil Yersion 3 File

Multi-PortRouter  ChLonWorks'Lonhaker\Wisio 1.0 Echelon Multi-Port Router Shapes
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Add. | |

Exit | Help I

The LonMaker Stencils tab contains the following options:

Edit

Add

Delete

Click the name of a LonMaker stencil you wish to modify and then
click Edit. The Edit Stencil Properties dialog appears. You can
change the name of the LonMaker version or modify the description
associated with a LonMaker stencil file. Conversely, you can
change the stencil file associated with the LonMaker version or
description of a stencil file.

Click Add to open the Add New Stencil dialog. Click Browse, select
a Visio stencils (.vss) file from C:\LonWorks\LonMaker\Visio or from
another folder in your computer, and then click Open. You can then
enter the LonMaker version and a description of the selected Visio
stencil. There is no limit on the number of characters, and you can
include embedded spaces, periods, backslashes, colons, forward
slashes, and double quotes. When you are done, click OK.

Click the name of a LonMaker stencil you want to remove from the
list and then click Delete (the stencil file is not deleted).
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LonMaker Default Opftions

You can use the LonMaker Default Options tab to set the LonMaker default properties for the new

networks you create. This tab contains a list of LonMaker options categories such as options for

devices, functional blocks, and configuration properties. The default options you set will be applied to
each new LonMaker network you create. Once you create a new network, you can change any of the

default options in the LonMaker drawing by opening the LonMaker menu and clicking LonMaker

Options.

Click Restore Defaults to reset the options and values in the currently displayed options category to

their defaults.

You can set the default options for new networks in the following options categories:

Backup/Restore
Configuration Properties
Device

Functional Blocks
General

LNS Event Options
LonMaker Font

Naming Options
Network Explorer

NV Browser/Monitoring
Recovery

Service Pin

Shape ToolTips
Synchronization
Warnings

Appendix A details the defaults you can set under each network properties options category.
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Options categary: |Genera| - Restore Defaults |

Backup/Restore
Configuration properies
Device

General Options

Functional blocks

¥ Confirm deletes

[~ Force wizard profLMN= everts

Lontaker font

[~ Enahle tracing Marming

Metwork explorer

WY broveserimonitoring
: Recovery

v Avtomatically upg Semios i n
[ Disable plug-in prg=hane ToolTips
Synchronization
[ Enshle etror lod  [wWarnings

| Enahble monitoring

Lontdaker Crec

Exit

Help
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Setting Up a Network Interface

You can directly attach your LonMaker computer to a LONWORKS network. To attach the LonMaker
tool to the network, you must define and configure your network interface before starting the
LonMaker tool. LNS network interfaces include the following: 1P-852 interfaces (i.LON 10 Ethernet
Adapters, i.LON 100 Internet Servers, and i.Lon 600 LonWorks/IP Servers); U10/U20 USB network
interfaces; PCC-10 and PCLTA 10, 20, and 21 PCI network interfaces; and SLTA-10 and PL-SLTA
serial interfaces.

If you are using an LNS network interface, install the network interface hardware and configure the
network driver as described in its documentation, which is available online at www.echelon.com.

Optimizing Network Interface Performance

To optimize the performance of the LonMaker tool when your LonMaker computer is attached to a
LoNWORKS network, you should use an LNS Fast Network Interface (IP-852 or LonTalk layer 2) if
one is available for your network interface (a fast option is not available for network interfaces used
for remote access such as the i.LON 10 Ethernet Adapter, i.LON 100 Internet Server, i.LON 600
LoNWORKS/IP Server, SLTA-10 serial interface, or the PL-SLTA serial interface). An exception to
this is if you are using a slow channel such as a PL-20 power line channel. In that case, a legacy
interface may limit network overhead, where a fast network interface may saturate the channel.

Using an IP-852 Network Interface
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If you are attaching your LonMaker computer to an IP-852 channel, follow these steps to set up an
IP-852 interface and create the 1P-852 channel

1. Ensure that all of your IP-852 devices—which may include the LNS Server computer, one or more
LonMaker computers, and one or more IP-852 routers—all have static IP addresses or have
dynamic IP addresses that do not change. A static IP address is an address that is not dynamically
assigned by a DHCP server.

2. Create an IP-852 interface on each computer that is to be connected to the IP-852 channel. This
may include the LNS Server computer and one or more LonMaker computers. To create an
IP-852 interface, follow these steps on each of the computers:

Click Start on the taskbar, point to Settings, and then click Control Panel.

Double-click the LonWorks Interfaces icon.

Click the TP-852 tab.

Click Add. The Network Interface Add dialog opens.

Enter a unique name for this IP-852 interface and verify that the displayed IP address is
correct.

f. Click OK twice.
See the LONWORKS Interfaces control panel application help file for more information.

¢ a0 Tp

3. Define the IP-852 channel and devices in the LonWorks/IP Configuration Server. To do this,
follow these steps:

a. Click Start on the taskbar, point to Programs, and then click Echelon LonWorks-IP
Configuration Server.

b. On the Channel menu, click New Channel. Enter a name for the new IP-852 channel.

c. Right-click the new IP-852 channel you just created and then click New Device. Enter a
name for the new device.

d. Right-click the new device and then click Device Properties. Enter the IP address for the
device.

Getting Started
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e. Repeat steps ¢ and d for each LNS Server computer, LonMaker computer, and 1P-852 router
on the IP-852 channel

The devices on the IP-852 channel will not be fully commissioned until you run LNS applications such
as the LNS Server or LonMaker tool on each of the LNS Server or LonMaker computers. For more
information, see the LonWorks-1P Configuration Server Help file.

Creating and Opening a LonMaker Network

A LonMaker network consists of a LonMaker drawing and an LNS network database. The LonMaker
tool provides several ways to create a LonMaker network, including the following methods:

Create a new LonMaker network design. Use this method if you are engineering a new network,
or if you want to redo the logical design of an existing network.

Use an existing LNS database to create a LonMaker drawing. Use this method to use the
LonMaker tool with a network that was previously installed with an LNS application other than
the LonMaker tool.

Create a LonMaker network design from an existing physical network, which creates a new LNS
network database and a LonMaker drawing. This method is called network recovery. Use this
method if the network is operational and was originally installed with an application not based on
LNS or was self-installed. You can also use this method with a network that was previously
installed with an LNS application, but does not have its original network database. The LonMaker
tool can recover a network without changing the device applications or network configuration.

See Recovering a LonMaker Network in Chapter 7, Maintaining Networks, for more information
on how to use network recovery and for a summary of the limitations of network recovery.

Copy an existing LonMaker network design. Use this method to create a new network that is
similar to an existing network.

Creating a New LonMaker Network Design

You can create a new LonMaker network design to engineer a new network or to redo the logical
design of an existing network. To create a new network design, you must use the LonMaker tool as a
local client (the LonMaker tool is running on the same computer as the LNS server).

To create a new LonMaker network, follow these steps:

1.

Click Start on the taskbar, point to Programs, point to Echelon LonMaker, and then select
LonMaker. The LonMaker Design Manager appears.

To use a name other than the default for the new network, enter it in the New Network box
Click Create Network to create the new network.

A message may appear informing you that Visio must be launched and initialized so that it can
work with the LonMaker tool. Click OK.

A warning may appear asking you if you want to enable macros. You must enable macros for the
LonMaker tool to function. See Working with Digital Signatures for more information.

Visio 2003 starts and the Naming page in the Network Wizard appears (unless you cleared the
Show all Options check box under the New Network box, and you cleared the check boxes for
skipping the network interface, management mode, and plug-in options pages of the Network
Wizard in the New Network Options tab of the LonMaker Design Manager).
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5.

Naming
Metwork name:

| Building 3 Browse...

[~ Recover database from network

Network databaze path:
J C:Am\DB'\Building 3 Browse...

MNetwork drawing path:

| Cilm\drawings\Building 3 Browse...

Ll

MNetwork description:

Next = Finizh Cancel Help

Tips:

e You can click Finish at any point in the Network Wizard. Doing so will skip the subsequent
series of pages, and your new LonMaker network design will be created using the current
settings in the New Network Options tab of the LonMaker Design Manager.

e By default, the subsequent pages in the Network Wizard will appear each time you re-open
the LonMaker drawing. Select the Skip This Prompt when Re-opening this Drawing check
box on any of the pages you want to skip when re-opening the drawing.

e You can change any options you set in the Network Wizard in the LonMaker drawing. Open
the LonMaker menu, click Network Properties, and then click the tab containing the
options you want to modify.

Edit the following information as required:

Network Name Displays the network name. By default, this is the current name in
the Network Name box under New Network in the General tab of
the LonMaker Design Manager. The default network name is
incremented if a naming conflict exists.

You can change the name of the network. The name must be unique
to the network database, and it can have a maximum of 14
characters. The network name in the Network Database Path and
Network Drawing Path fields will automatically be updated to
match the name you specify.

Recover Database Opens the LNS Database Recovery Wizard after completing the

from Network Network Wizard. You can use the recovery wizard to create a new
LonMaker drawing and network database from an existing
operational network.

See Recovering a LonMaker Network in Chapter 7, Maintaining
Networks, for more information.

Getting Started



Network Database Specifies the folder that will contain the network database. By
Path default, the database path is C:\LM\DB\<network name>.

You can specify a different to place the LonMaker network database;
however, the network name in the database path must match the one
in the Network Name box.

Network Drawing Specifies the folder that will contain the LonMaker drawing. By
Path default, the drawing path is C:\LM\Drawings\<network name>.

You can specify a different to place the LonMaker drawing;
however, the network name in the drawing path must match the one
in the Network Name box.

Network Description Contains an optional description of the network being created. This
field has no effect on network operation, but it can provide
additional documentation for as-built reports.

6. Click Next. The Network Interface page appears.

Network Wizard

Network Interface

v MNetwork attached

MNetwork interface name

LON1 L]

[ Skip network interface prompt when re-opening this drawing

< Back MNext = Finizh Cancel Help

7. If your LonMaker computer is attached to the physical network and you want the LonMaker tool
to communicate with the physical devices, select Network Attached. If you select this option and
you have more than one network interface in your computer, select the name of the LNS or IP-852
network interface under Network Interface Name.

Notes:

e The network interface you select must already have been defined and configured, as described
in Setting up a Network Interface.

e For the LonMaker tool to communicate on an IP-852 channel, the LonMaker computer must
be configured as an IP-852 device on the target channel using the LONWORKS/IP
Configuration Server. If an IP-852 device hame has not been defined, create one in the
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8.

9.

LoNWORKS/IP Configuration Server, which you can access by clicking Start on the taskbar,
pointing to Programs, and then clicking Echelon LonWorks-IP Configuration Server.
Your computer must have a static IP address, or it must have a dynamic IP address that does
not change (you cannot use an IP address that may be changed by a DHCP server). For more
information on using the LonWorks-1P Configuration Server, see the IP-852 Channel User’s
Guide and the LonWorks-IP Configuration Server Help file.

Click Next. If you specified that LonMaker computer is attached to the physical network, the
Management Mode page appears. If it is not attached, the Plug-In Registration page appears and
you can skip to step 11.

Network Wizard

Management Mode

f* OnMNet (propagate device changes to the network)

™ OffMet (save device changes for later processing)

[v Skip thiz prompt when re-opening thiz drawing

< Back Mext = Finizh Cancel Help

Select when changes made in your LonMaker drawing are sent to the physical devices on the
network. You have two choices:

OnNet. Changes to the LonMaker drawing are sent immediately to the physical devices as
you make the changes. Select OnNet if you are commissioning an engineered system or if
you are working on any phase of an ad-hoc system.

OffNet. Changes to the LonMaker drawing are saved in the network database and then sent
to the physical devices once the LonMaker tool is set OnNet. Select OffNet if you are
designing an engineered system. You can make real-time changes to network variables when
the LonMaker tool is OffNet once you have commissioned devices with the LonMaker tool
OnNet. You can read and make changes to configuration properties while the LonMaker tool
is OffNet, but changes will not be propagated until you set the LonMaker tool OnNet or you
manually propagate them (by right-clicking a device, pointing to Commissioning, and
selecting Propagate CP Values to Device on the shortcut menu).

Select this Skip the Prompt check box if you want the Network Wizard to skip the
Management Mode page each time you open the LonMaker network. If the Show all
Options check box under Existing Networks in the LonMaker Design Manager General tab
is selected, the prompt will appear regardless if this check box is selected.

10. Click Next. The Plug-In Registration page appears.
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Network Wizard

— Plug-in Regiztration

Pending
-] Wot Registered

-1+ Already Registered

Echelon iLOM 100 Configuration (\erzion 3.00}
Echelon iLON 100 WebServer Configuration (Wersion 3.00)
Echelon LNS Report Generator (Verzion 3.20)
Echelon LonPoint Cenfiguration (Werzion 3.10)

Echelon LonMaker Browser (Wersion 3.20)

Echelon LonMaker XML Interface (Version 3.20)
Echelon NodeBuilder Project Manager (Version 3.10}
Dizabled
Mot Inzstalled Locally

|v Skip thiz prompt when re-opening this drawing

[ Register all new plug-ins when re-opening this drawing

[ Continue with advanced options

< Back - ‘ Finizh | Cancel Help

Regizter

Dizable

el

11. Use the following commands to register, deregister, enable, and disable plug-ins in your

LonMaker network.

Register

Deregister

Enable

Disable

LonMaker User’'s Guide

Adds a plug-in to the Pending list, indicating that the plug-in is to be
registered. A plug-in must be registered for it to be available within
the LonMaker tool.

This button is available when a plug-in listed under any category or a
category label (except Pending) is selected. If a category label is
selected, all the plug-ins under it will be registered.

Adds a plug-in to the Pending list, indicating that the plug-in is to be
deregistered. Once a plug-in is deregistered, it is no longer available
within the LonMaker tool.

This button is available when a plug-in listed under Already
Registered is selected, can be deregistered, and supports being
deregistered.

Adds a plug-in listed under Disabled to the Pending category,
indicating that the plug-in is to be enabled. You can enable a plug-in
that you previously disabled.

This button is available when a plug-in listed under Disabled or the
Disabled category label is selected. If the Disabled category label is
selected, all the plug-ins under it will be enabled.

Adds a plug-in listed under Already Registered or Not Registered to
the Pending category, indicating that the plug-in is to be disabled.
You can disable a plug-in to prevent the LonMaker tool from
prompting you to register the plug-in.

This button is available when a plug-in listed under Already
Registered or Not Registered or either of the category labels is
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selected. If the Already Registered or Not Registered category label
is selected, all the plug-ins under the selected category label will be
disabled.

Remove Removes a plug-in from the Pending list. This button is available
when a plug-in listed under Pending or the Pending category label is
selected. If the Pending category label is selected, all the plug-ins
under it will be removed.

Skip this Prompt when  Select this check box if you want the Network Wizard to skip the

Re-opening Drawing Plug-In Registration page each time you open the LonMaker
network. If the Show all Options check box under Existing
Networks in the LonMaker Design Manager General tab is selected,
the prompt will appear regardless if this option is selected.

Register all New Select this check box if you want new plug-ins in the plug-in
Plug-ins when directory to be automatically registered each time you open the
Re-opening this LonMaker drawing.

Drawing

New plug-ins must be registered with Windows. The installation
program for the plug-ins typically does this automatically. If you are
designing your own plug-ins see the LCA Object Server User’s
Guide for more information on how to create plug-ins and register
them with Windows.

Continue with Opens and lets you set options in the authentication, domain

Advanced Options definition, timing, and resource file language pages in the Network
Wizard. See Recovering a LonMaker Network in Chapter 7,
Maintaining Networks, for setting the options in these pages.

12. Click Finish to open your new LonMaker drawing.

Working with Digital Signatures

Visio drawings can have VBA code associated with them through the use of macros and ActiveX
objects. Visio drawings that use this capability use Microsoft VBA signatures to provide security from
VBA viruses. Each time you create a LonMaker network design, the template that you selected in the
LonMaker Design Manager (LonWorks.vst by default) is used to create the network drawing. This
template uses VBA macros to implement the network drawing’s LONWORKS functionality. This
template and all Visio drawings created from it are signed by the Echelon Corporation.

When creating or opening a LonMaker network for the first time, a message appears informing you
that the drawing being opened contains macros from the Echelon Corporation, and asking you if you
would like to enable macros for this drawing. You must enable macros in order to use the LonMaker
tool. If you set Always Trust Macros from this Source you will automatically enable macros for all
LonMaker drawings that are signed by Echelon.

LonMaker network drawings created with LonMaker releases before 3.1 will not have a digital
signature. LonMaker drawings created with LonMaker 3.1 or later may have expired digital
signatures. In addition, you can cause a LonMaker drawing to lose its Echelon signature by adding
VBA code to it. This can happen if you add an ActiveX object or VBA code to the LonMaker
drawing. Once a network drawing has lost its signature, it cannot get it back automatically. If you
have lost Echelon’s signature on a network drawing, you have three options: (1) ignore the macro
warnings as described in the next paragraph; (2) disable macro warnings as described in the next
paragraph; or (3) sign the drawing with your company’s digital signature as described at
msdn.microsoft.com/library/default.asp?url=/library/en-
us/odeopg/html/deovrusingdigitalcertificatestoproducetrustedsolutions.asp .

If a LonMaker drawing does not have a digital signature, you will see the macro warning dialog and
will have to enable macros every time the network drawing is opened, provided Visio’s macro security
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is set to medium (the default). In order to change Visio’s macro security, open the Tools menu, point
to Macro and then select Security. A dialog opens allowing you to select Low, Medium, or High
security.

e If you select Low security, you will never see the macro warning.

e If you select Medium security, you will be prompted to enable macros for unsigned network
drawings or network drawings signed by companies that have not been added to the trusted
signatures list.

¢ If you select High security, macros will automatically be disabled (and the LonMaker tool will not
function) for unsigned network drawings, and you will be prompted to enable macros for network
drawings signed by companies that have not been added to the trusted signatures list.

Visio’s security level is persistent. When you change Visio’s security level, it will be the security level
for Visio every time it is started until you change it again.

Tip: If your drawing contains ActiveX controls, change the security setting to Low. Otherwise, Visio
will prompt you each time the drawing is opened as to whether to activate the controls.

Creating a New LonMaker Network from an Existing LNS Database

You can create a new LonMaker network design by opening an LNS network database that is not
already associated with a drawing. The LonMaker tool will then create a drawing for the database.
You can use this procedure to import an existing network into the LonMaker tool when the network
was created with an LNS application other than the LonMaker tool. To create a new LonMaker
network from an existing LNS network database, you must use the LonMaker tool on a local client.

To create a new LonMaker network design from an existing LNS database, follow these steps:

1. Click Start on the taskbar, point to Programs, point to Echelon LonMaker, and then select
LonMaker. The LonMaker Design Manager appears.

2. Select which database you want to open in the Database Name list and then select <none> in the
Drawing Directory list. A Create Drawing command will appear in place of the Open Network
command.

3. Click Create Drawing.
4. Visio 2003 starts and the Naming page of the Network Wizard appears.

5. Specify the folder that will contain the LonMaker drawing in the Network Drawing Path box.
The folder must have the same name that appears in the Network Name box, but it may be
contained within another folder. The Network Name and Network Database Path boxes are
read-only, as these settings are determined by the LNS network database. Click Next. The
Network Interface page appears.

6. Following steps 8 through 10 of Creating a New LonMaker Network Design, select whether the
LonMaker tool is attached to the network, and if it is attached, select the management mode
(OnNet or OffNet). Click Finish. The Synchronization Options dialog box appears.
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Synchronization Options

[v Create =hapes for all connected NVIMT=

[~ Use reference shapes for all connections

[v Automatically drop device, FB, and subsystem shapes
[~ MWinimize drawings during resync

[ Check for connections to mizzing FB shapes
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Subaystem to Vizio Document Assignment
(™ Single Visio document for all subsystems
™ Prompt for subsystem document assignment

(s Separate document for each subsystem hierarchy below root

" Custom

MNext = Finizh Cancel Help

Create Shapes for all
Connected NVs/MTs

Use Reference
Shapes for all
Connections

Automatically Drop
Device, FB, and
Subsystem Shapes

Minimize Drawings
during Resync

Check for
Connections for
Missing FB Shapes

Select the desired synchronization options and subsystem assignments.

Adds shapes to functional blocks for all connected network variables
or message tags created by the resynchronization.

If this check box is cleared, the LonMaker tool will use generic
connections when possible. It will still create network variable or
message tag shapes for connections to supernodes and for those
functional blocks that already contain network variable or message
tag shapes.

Represents all network variable connections created by the
resynchronization with reference connection shapes.

If this check box is cleared, the LonMaker tool will use standard
connection shapes for connections for network variable hubs and
targets located in the same subsystem. Reference connection shapes
are always used for connections that span subsystems.

Automatically adds shapes to the drawing for all devices, functional
blocks, and subsystems created by the resynchronization.

If this check box is cleared, the LonMaker tool will prompt the user
to select whether a shape should be added for a device, functional
block, or subsystem created by the resynchronization.

Minimizes all the drawings in the LonMaker network during the
resynchronization. This speeds up the resynchronization as it
reduces the time Visio spends updating the drawings.

Enables the LonMaker tool to check for connections to functional
blocks that are in the LNS database but not represented by a shape in
the LonMaker drawing.
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Subsystem to Visio Select in which Visio drawing file to place the subsystems in your
Document network. You have four choices:

Assignment
g o Single Visio Document for all Subsystems. Places all

subsystems in a single Visio document.

e Prompt for Subsystem Document Assignment. Prompts you
to specify the Visio document for each subsystem.

e Separate Document for each Subsystem Hierarchy below
Root. Places each subsystem hierarchy below the top-level
subsystem in a separate, new Visio document.

e Custom. Opens the Subsystem Document Assignment dialog.
In this dialog, you specify the Visio document for each
subsystem.

8. Click Next. If you selected the Automatically Drop Device, FB, and Subsystem Shapes check
box, the Select Stencil dialog box appears. If it is not selected, skip to step 10.

Select Stencils E

Stencil Names:

Visio\NbLonBasic.vss Add Stencil
CALonWorks\LonMaker\Vizio\iLon100.ves

ChLonWarks\LonMaker\Vizio\LonNvShapes vas
C:ALonWorks\LonMaker\Visio\LonPointd.vss Remove
C:\Documents and Settings\LMW Turbo\My DocumentziMy She

Move Up
IMove Down

< Back | | Finizh | Cancel | Help |

9. Select the stencils that you want to be scanned for master shapes.

e Toadd a stencil, click Add Stencil, select the desired Visio stencil file (.vss), and then click
Open or double-click the stencil.

e To remove a stencil, select the desired stencil and then click Remove. You can also re-order

the stencil positions by selecting a stencil and clicking Move Up or Move Down. Click
Finish.

The LonMaker tool will then search, in order, all the listed stencils. When objects are found
within the database that are not already represented in the drawing, the LonMaker tool scans the
listed stencils and automatically adds the appropriate shape to the drawing. If the particular master
shape for an object is not found, an appropriate generic shape (a LONWORKS Device shape, for
example) will be used. After the LonMaker tool is done scanning stencils, the Synchronization
Status dialog box appears.
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10. You can monitor the progress of the resynchronization. When the resynchronization is complete,
click OK to open your LonMaker network.

Copying an Existing LonMaker Network Design
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You can create a new LonMaker network design by copying an existing one. You can use this
procedure to reuse the drawings, options, plug-ins, master shapes, and device templates of an existing
network design. You can also use this procedure to reduce the time required to create a new network.
To do this, create an empty network design with all your desired plug-ins already registered, and then
copy the empty network design for each new network that you create. To copy an existing LonMaker
network design, you must use the LonMaker tool on a local client

To create a new LonMaker network design by copying an existing one, follow these steps:

1. Click Start on the taskbar, point to Programs, point to Echelon LonMaker, and then select
LonMaker. The LonMaker Design Manager appears.

2. Choose a LonMaker network to copy. Under Existing Network, select a drawing directory from
the Drawing Directory list, and then select the network you want to copy from the Drawing
Name list. Click Open Copy. A message appears prompting you to confirm that you want to
open a copy of the selected network, which will create copies of the LNS network database and all
the drawings in the network.

Click Yes. The Network Wizard opens and the Network Interface page appears

4. Follow steps 7 through 11 in Creating a LonMaker Network Design. By default, the options
selected in the existing network will be used in your new network; however, you can change any
option. When you have completed the Plug-In Registration page, click Next. The Network
Properties: Domain dialog box appears.

Network Wizard

Demain Definition

Domain length (bytes): -

Domain ID {in hex): B0

V¥ Use randomly generated domain ID

< Back Mext = Finizh Cancel Help

5. A new random domain ID is generated. To use a specific domain ID, clear the Use Randomly
Generated Domain ID check box and enter your ID in hexadecimal format in the Domain ID
box. Click Finish.
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6. If you are copying a network created with a Turbo edition of the LonMaker Tool, your new
LonMaker network will open and you can skip the remaining steps.

7. If the existing LonMaker network design you are copying was created in a previous version of the
LonMaker tool, the Synchronize LonMaker for Windows Drawing dialog box appears. This is
because the LonMaker shapes in the drawing need to be updated to reflect the current LonMaker
Turbo edition.

8. Inthe Synchronize LonMaker for Windows Drawing dialog box, the Update Shapes to
Current LonMaker Version check box will be selected by default. Select any other desired
synchronization options and click Next. The Choose Synchronization Scope dialog box
appears.

9. Accept the defaults and click Next. The Choose Shapes and Items to Update dialog box will
appear.

10. Accept the defaults and click Finish. The Synchronization Status dialog box appears as the
synchronization process begins.

11. The Synchronization Status dialog box displays the progress of the synchronization. Once
“Synchronization Complete” appears, click OK to open your LonMaker network design.

For more information about the synchronization options in the preceding dialog boxes, see Manual
Network Resynchronization in Chapter 7, Maintaining Networks.

Notes: If you open the copy of the LonMaker network with the LonMaker tool set OnNet, a message
appears reminding you that the copy of the LonMaker network should not be attached to the physical
network associated with the original. This is because the devices and routers will be updated to match
the new network database. Verify that the LonMaker tool is not attached to the original network and
then click Yes to proceed with your LonMaker tool set OnNet. Click No to return to the Management
Mode page and set the LonMaker tool OffNet.

Any devices you created and commissioned in your original network will have the same Neuron IDs in
the copied version. To avoid conflicts, make sure the domain IDs of the original and copied LonMaker
network designs are unique, or make sure that the copied LonMaker network design is not attached to
the physical network associated with the original version when you are using it.

Monitoring will be disabled in the copy of the LonMaker network. To enable monitoring, right-click a
clear space in the drawing page and click Enable Monitoring. See Chapter 6, Monitoring and
Controlling Devices, for more information on how to monitor and control application devices.

Opening an Existing LonMaker Network Design
To open an existing LonMaker network, follow these steps:

1. Click Start on the taskbar, point to Programs, point to Echelon LonMaker, and then select
LonMaker. The LonMaker Design Manager opens.

2. Choose the LonMaker network you want to open. Under Existing Network, select the desired
drawing directory from the Drawing Directory list, and then select the network you want to open
from the Drawing Name list. For networks with multiple drawings files, you can select any of the
drawing files associated with the network.

3. Toskip any or all of the pages in the Network Wizard when opening the existing network, clear
the Show all Options check box under the Existing Network box. The pages in the Network
Wizard will be skipped when you re-open the network provided that you previously selected the
check box at the bottom of the page (the Automatically Determine Server Location check box
for the Server Location page and the Skip This Prompt check box for all other pages). You can
also select the options to skip the pages in the Network Wizard from the Network Properties
dialog in the LonMaker drawing (to access this dialog, open the LonMaker menu and click
Network Properties). You cannot skip the User Logon page if you have defined user profiles for
the network (see User Profiles in this chapter for more information).
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4.
S.

Click Open Network.

If you are opening a LonMaker network after starting the LonMaker tool for the first time, a
message may appear asking you if you want to enable macros. You must enable macros for the
LonMaker tool to function. See Working with Digital Signatures for more information.

Visio 2003 starts, your LonMaker drawing opens, and the Server Location page of the Network
Wizard appears (unless you selected the Automatically Determine Server Location check box at
the bottom of this page when you previously opened the network).

By default, each subsequent page in the Network Wizard will appear every time you open the
LonMaker drawing unless you previously selected the Skip This Prompt check box on the page
from the Network Wizard or from the Network Properties dialog in the drawing.

Tip: You can click Finish at any point in the Network Wizard to skip the subsequent series of
pages and open your LonMaker network. Your LonMaker network will be opened using the
settings in the Network Properties dialog in the drawing at the time it was last saved.

Network Wizard

Network Mame: Building

Server Location
¢ Local
" Remote full client

" Remote lightweight client

Automatically determine 2erver location when re-opening thiz

o drawing

Mext = Finizh Cancel Help

Under Server Location, select the client type of the computer on which the LonMaker tool is
running.

e Select Local if the LonMaker tool is running on the same computer as the LNS Server.

e Select Remote Full Client if the LonMaker tool is running on a computer different than the
LNS Server and the LonMaker computer is attached to a LONWORKS channel, including an
IP-852 channel.

e Select Remote Lightweight Client if the LonMaker tool is running on a computer different
than the LNS Server and the LonMaker computer communicates with the LNS Server using
an LNS/IP interface.

See LonMaker Client Types for more information on each of these client types.

Select the Automatically Determine Server Location check box to have the LonMaker tool
automatically determine the location of the LNS Server when you re-open your LonMaker
network. If this check box is cleared, the LonMaker tool will prompt you to select the server
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location each time you open the drawing. Click Next. The Network Interface page appears,
unless the Skip this Prompt check box was previously selected.

Network Wizard

Metwork Interface

¥ MNetwork attached

Network interface name

Lont L]

¥ Skip network interface prompt when re-opening this drawing

< Back Mext = Finigh Cancel |

Help

|

8. Select the Network Attached check box if the LonMaker computer is attached to the physical
network and you want the LonMaker tool to communicate with the physical devices. If you select
this check box and you have more than one network interface in your computer, select the name of
the LNS network interface in the Network Interface Name list. Click Next. The User Logon
page appears, unless user profiles have not been defined for the network and the Skip this Prompt

check box was previously selected.

Network Wizard

I LonWorks

a—zam1

User name:

Password:

—Vigio Drawing

Verzion # of this drawing:

Mos=t current version #:

< Back Next = Finizh Cancel

Help

X
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9. If user profiles have been defined for this network, enter the User Name and Password in their
respective boxes.

This page displays the version of the drawing, and the most current version of the network
database; both are incremented each time you save your LonMaker network design. If the number
in the Version # of this Drawing box does not match that in the Most Current Version # box,
you should resynchronize the LonMaker network drawing with the LNS network database. See
Manual Network Resynchronization in Chapter 7, Maintaining Networks, for information on how
to do this.

Note: You can open a LonMaker drawing directly from Visio by opening the File menu, clicking
Open, selecting a drawing directory, and then selecting a drawing file. However, if you are using
Windows XP or Windows 2000 and you log on as a user other the one who installed the
LonMaker software, you must use the Design Manager to create or open a network at least once
before opening a drawing directly from Visio.

Click Next. The Management Mode page appears, unless your LonMaker computer is not
attached to the network or the Skip this Prompt check box was previously selected.

Network Wizard @

Management Mode

¢ OnMet (propagate device changes to the network)

" OffNet (save device changes for later processing)

[ Skip this prompt when re-opening this drawing

< Back Mext = Finizh Cancel Help

10. Select OnNet to automatically propagate all changes that you make to your LonMaker network
design to the physical devices. Select OffNet to save changes that you make to your LonMaker
network design to the network database and not propagate them to the physical devices until you
place the LonMaker tool OnNet. Click Next. The Plug-in Registration page appears, unless the
Skip this Prompt check box was previously selected.

Getting Started



Network Wizard

Plug-in Registration

Pending Regizter
-] Wot Registered
Echelon iLOM 100 Configuration (\erzion 3.00}
Echelon iLON 100 WebServer Configuration (Wersion 3.00)
Echelon LNS Report Generator (Verzion 3.20)
Echelon LonPoint Cenfiguration (Werzion 3.10)
-1+ Already Registered

Echelon LonMaker Browser (Wersion 3.20) Dicable

Echelon LonMaker XML Interface (Version 3.20)
Echelon NodeBuilder Project Manager (Version 3.10}
Dizabled
Mot Inzstalled Locally

el

[v Skip thiz prompt when re-opening this drawing

[ Register all new plug-ins when re-opening this drawing

[ Continue with advanced options

< Back - ‘ Finizh | Cancel Help

11. Register, deregister, enable, and disable any plug-ins in your LonMaker network. If you are
working on a remote client, plug-ins that are registered on the LNS Server computer but not
installed on the remote client will be listed under the Not Installed Locally category. Click Finish.

Note: You may open multiple LonMaker network designs by repeating the preceding steps. Each
LonMaker network design that you open will have its own instance of Visio.

LonMaker Client Types

The LonMaker client type is determined by the relationship between the computer on which the
LonMaker tool is running (the LonMaker computer) and the LNS server. The LonMaker tool has three
client types: a local client, a remote full client, and a remote lightweight client.

e Alocal client is a LonMaker computer that is also running the LNS Server.

e A remote full client is a LonMaker computer that communicates with the LNS Server (running on
a separate computer) over a LonWorks channel (an IP-852 or TP/XF-1250 channel). On a remote
full client, network management tasks are routed through the LNS Server, but monitoring and
controlling tasks are sent directly to the network.

e A remote lightweight client is a LonMaker computer that communicates with the LNS Server
(running on a separate computer) using an LNS/IP interface. On a remote lightweight client,
network management, monitoring, and controlling tasks are all routed through the LNS Server.
This means that all network variable reads and writes are routed through the LNS Server. This
routing creates a potential bottleneck in the LNS Server if there are multiple remote lightweight
clients monitoring and control multiple data points simultaneously.

Local Client

A local client is a LonMaker computer that is also running the LNS Server. To communicate with the
network in this configuration, the LonMaker computer needs an LNS network interface such as the
U10/U20 USB Network Interfaces; PCC-10 PC Card; or PCLTA-10, 20, and 21 PCI Interfaces.
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A local client can also be configured as a local IP client. In this configuration, the LonMaker computer
is attached to a LonWorks channel such as an IP-852 channel and communicates remotely with the
network using an i.LON IP-852 router. The LonMaker computer is still a local client because the LNS
Server is running on the same computer.

LonMaker Computer

LONWORKS Channel (IP-852) D)

i.LON
IP-852 Router

LONWORKS Channel

b bbbbbood

Remote Full Client

A remote full client is a LonMaker computer that communicates with the LNS Server (running on a
separate computer) over a LonWorks channel.

The simplest method for a remote full client to communicate with the LNS Server is to attach both to a
LONWORKS channel (typically, a high-speed backbone such as an IP-852 or TP/XF-1250 channel). To
communicate with the network in this configuration, the LonMaker computer needs a LNS network
interface such as the U10/U20 USB Network Interfaces; PCC-10 PC Card; or PCLTA-10, 20, and 21
PCI Network Interfaces.

LNS Server
LonMaker
Computer

I

LoNWoRKs Channel (IP-852 or TP/XF-1250)

b bbbbb b oo
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One or more LonMaker computers and the LNS Server may also be connected to the network using
separate LonWorks channels. The LonMaker computers communicate over an IP network with the
LNS Server, which routes management tasks to the network via an i.LON IP-852 router. The
LonMaker computers communicate directly with the network via the i.LON IP-852 router to perform
monitoring and controlling tasks. The i.LON configuration server creates virtual 1P-852 channels that
direct packet traffic and enable the LonMaker computers, the LNS Server, and the i.LON IP-852 router
to communicate with each other over the IP network.

Creating the IP-852 channels in the i.LON configuration server requires that you setup the i.LON
configuration server and configure and enter information for all the IP-852 devices (the LonMaker
computer, LNS Server, and i.LON IP-852 router) connected to the IP network. Based on the effort
required to do this, it is recommended that you connect to a LonWorks network as a remote full client
only if IP-852 channels have already been setup on your IP network. Otherwise, you should connect to
the network as a remote lightweight client.

LonMaker LonMaker
Computer Computer

O &
L L
LoNWORKs Channel (IP-852) LoNWORKs Channel (IP-852)

LNS Server
i.LON
Configuration LNS j
Server 1
- [—]"=
LONWORKs Channel (IP-852) —
= IP Network
- ==
|

LONWORKS Channel (IP-852)

i.LON
IP-852 Router

LoNWOoRKS Channel )

TLoddb06dd ol

Remote Lightweight Client

A remote lightweight client is a LonMaker computer that communicates with the LNS Server (running
on a separate computer) using an LNS/IP interface. The LNS Server is attached to both the IP network
and the LONWORKS channel. A remote lightweight client can connect to the network without an
IP-852 router.
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Using the LonMaker Tool on a Remote Client

The following sections describe how to use the LonMaker tool on a remote full client and on a remote
lightweight client, and it provides tips on managing multiple remote clients.

Using the LonMaker Tool on a Remote Full Client

A remote full client is a LonMaker computer that communicates with the LNS Server (running on a
separate computer) over a LONWORKS channel, including 1P-852 channels.

64

A computer is attached to a LONWORKS channel using either an LNS Network Interface (LonTalk
layer 5), or an LNS Fast Network Interface (LonTalk layer 2 or IP-852). An IP-852 interface uses a
standard IP interface such as an Ethernet network interface card (NIC) or a modem with PPP software.
The network interface must be defined and configured before opening an existing LonMaker network
on a remote full client.

To use the LonMaker tool on a remote full client follow these steps:

1. Prepare for remote operations.

a.

Copy any custom stencils that you will need to the LonMaker drawing folder on the LNS
Server computer.

Back up the LonMaker drawing for the network you will be using and all other files in the
drawing directory. See Backing Up a LonMaker Network Design in Chapter 7, Maintaining
Networks, for instructions.

Save the LonMaker backup file to a shared network folder. If you do not have a shared
network folder, save the backup file to a CD, USB drive, floppy disk, or other storage media.

2. Start the LNS Server.

a.

Click Start on the taskbar, point to Programs, point to Echelon LonMaker, and then select
LonMaker. The LonMaker Design Manager opens.

Choose the LNS network database you want to open from the Database Name list and click
Launch LNS Server. The Network Interfaces dialog box opens.
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c. Select the LNS Network Interface or an IP-852 Network Interface you want to use to connect
to the LONWORKS channel. The LNS Server or remote client is attached to an IP-852 channel
using an IP network interface, such as an Ethernet network interface card (NIC) or a modem
channel with PPP software. The network interface to the LONWORKS channel must be
defined and configured before opening an existing LonMaker network on a remote full client.
Click OK. The LNS Server dialog appears.

d. The LNS Server dialog displays the status for the open network. For more information on
using the LNS Server, open the Help menu and click LNS Server Help to view the LNS
Utilities Online Help System file.

LNS Server
File Utlites Options Help
- Network: Exit, Close Al
Building Opened
Building r
e _ Cloze Metwork
Building 2
i a o Fefrezh List
Clients - i Logging
Current  hMasimum Tatal Requests
Access OFF
- Emar: OFF
Full Client 0 0 0
Mame 0 0 0 Trace: OFF
Objects 0 a a Modify...
Monitor Loglsl: [ Access [ Enor [ Trace Clear Digplap

e. To open an additional network, click Launch LNS Server on the LonMaker Design
Manager. The LNS Server window appears. Highlight the next network to open. Click Open
Network. The Network Interface page appears. Select the network interface. Click OK.
Repeat this process for each additional network you want to open.

3. Copy the LonMaker backup file that you created in step 1 to the remote client.
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4.

10.

Start the LonMaker tool on the remote full client. Click Start on the taskbar, point to Programs,
point to Echelon LonMaker, and then select LonMaker. The LonMaker Design Manager opens.

Restore the LonMaker drawings from the backup you created in step 1. See Restoring a
LonMaker Network in Chapter 7, Maintaining Networks, for instructions. After restoring the
drawing files, a prompt appears asking whether you want to open the network drawing. Click Yes
to open the network drawing. The Network Wizard opens with the Server Location page.

Network Wizard @
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Server Location
{ Local
fe Remote full client
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drawing
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Select Remote Full Client to access the network and then click Next. The Network Interface
page appears.

Select the correct Network Interface Name and make sure the network is attached to your
computer. This window contains an additional checkbox called Force LNS Server to be OnNet.
Remote full clients cannot log on with the LNS Server set OffNet. However, if there are no
pending updates, the LNS Server will automatically go OnNet to allow the LNS network interface
to be added. Normally, if there are pending updates and the LNS Server is OffNet, the LNS
Network Interface add will fail. Setting this option enables the LNS network interface add in this
case, but it will also cause all other pending updates to be performed. Click Next. The User
Logon page appears.

If the network administrator has configured user names and passwords, login with your user name
and password. Make sure they match your user name and password on the server.

On the Management Mode page, select OnNet if you want changes made to your LonMaker
drawing immediately sent to the physical devices. Select OffNet if you want changes made to
your LonMaker network saved to the LNS database and sent to the physical devices once you set
the LonMaker tool OnNet. Click Next. The Plug-in Registration page appears.

Plug-ins registered for the LNS Server are already registered for clients as well. To use plug-ins
on a remote client, make sure you have installed the plug-in executables on the remote client. You
can add the unregistered plug-ins that are listed under the Not Registered category. For each
plug-in you want to register, click the plug-in and then click Register. You can select all the
plug-ins by clicking the Not Registered category and then clicking Register. Plug-ins that are
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registered on the LNS Server computer but not installed on the remote client will be listed under
the Not Installed Locally category. Click Finish.

Using the LonMaker Tool on a Remofte Lightweight Client

A remote lightweight client is a LonMaker computer that communicates with the LNS Server (running
on a separate computer) over an IP network (such as the Internet) or local intranet using an LNS/IP
interface. The network interface must be defined and configured before opening an existing LonMaker
network on a remote lightweight client.

To use the LonMaker tool on a remote lightweight client follow these steps:
1. Prepare for Remote Operations.

a. Copy any custom stencils that you will need to the LonMaker drawing folder on the LNS
Server computer.

b. Back up the LonMaker drawing for the network you will be using and all other files in the
drawing directory. See Backing Up a LonMaker Network Design in Chapter 7, Maintaining
Networks, for instructions.

c. Save the LonMaker backup file to a shared network folder. If you do not have a shared
network folder, save the backup file to a CD, floppy disk, or other storage media.

2. Start the LNS Server application.

a. Ensure that the LNS Server computer is not set up to go into standby mode. Standby mode
will prevent communication with remote clients.

b. Click Start on the taskbar, point to Programs, point to Echelon LonMaker, and then select
LonMaker. The LonMaker Design Manager opens.

c. Choose the LNS network database you want to open from the Database Name list and click
Launch LNS Server. The Network Interfaces dialog box opens.

d. Select the LNS Network Interface or an IP-852 Network Interface you want to use to connect
to the LONWORKS channel. Click OK. The LNS Server dialog appears.

3. Copy the LonMaker backup file that you created in step 1 to the remote lightweight client.

4. Start the LonMaker tool on the remote lightweight client. Click Start on the taskbar, point to
Programs, point to Echelon LonMaker, and then select LonMaker. The LonMaker Design
Manager opens.

5. Restore the LonMaker drawings from the backup you created in step 1. See Restoring a
LonMaker Network in Chapter 7, Maintaining Networks, for instructions. After restoring the
drawing files, a prompt appears asking whether you want to open the network drawing. Click Yes
to open the network drawing. The Network Wizard opens with the Server Location page.
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Select Remote Lightweight Client to access the network and then click Next.

If the server address is configured correctly, you can skip to step 10, in which the User Logon
window appears. If there is a problem with the server address, or you are opening a drawing
created using LonMaker 1, the Selecting a Remote Network Name page appears.

Pleaze zelect the remote network name from the drop-down box.
Press the "AddiRemove. " button to add, delete or modify entries in

the list.
{Hvac ~|  AddiRemove. .
— LNS Server-

Address: NETPC1

Port: 2540

[ Skip thiz prompt when re-opening thiz drawing

< Back Mext = Finizh Cancel Help
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8. Select a LonMaker network to open. If a connection to this network has already been established,
click Next, and skip to Step 10. If you are accessing the selected network over an LNS/IP
interface for the first time, click Add/Remove. The Remote Networks Collection dialog box
appears.

| BEmete Retwrck Collaction [x]|

Rermote network:

HWALC e

iLON Demo

Lighting bl
Edit ... | Add . | Remove

Remote Metwork Properties

Address: | il
Port: 2540
0K | Cancel | Help

9. Under Remote Network Properties, the Address box displays the address of the LNS Server,
and the Port box displays the port used for the LNS/IP connection (the default is 2540, which is
the default port for the LNS Server). Both boxes are read-only. Click Add or Edit to create a
new remote network or modify an existing one. Click OK, select the newly created remote
network, and then click Next. The User Logon window appears if user profiles have been set up
for the network. Otherwise, skip to setting the management mode in step 11.

10. On the User Logon window, enter your user Name and Password if user profiles have been set
up.

11. On the Management Mode page, select OnNet to automatically propagate changes made to your
LonMaker network design to the physical devices. Select OffNet if you want changes made to
your LonMaker network saved to the LNS database and not propagated until you set the
LonMaker tool OnNet. Click Next. The Plug-in Registration page appears.

11. Plug-ins registered for the LNS Server are already registered for clients as well. To use plug-ins
on a remote client, you must install the plug-in executables on the remote client. You can add the
unregistered plug-ins that are listed under the Not Registered label. For each plug-in to be
registered, click the plug-in and then click Register. You can select all the plug-ins by clicking
the Not Registered category and then clicking Register. Plug-ins that are registered on the LNS
Server computer but not installed on the remote client will be listed under the Not Installed
Locally category. Click Finish.

Using Network Service Device Shapes

A network service device (NSD) is a local or remote client capable of monitoring and controlling the
network. Every LNS Server and LonMaker remote full client in a network may be represented in a
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LonMaker drawing with an NSD shape. When a LonMaker network is created, it initially contains one
NSD shape that represents the LNS Server—the LNS Network Interface.

If a remote full client is connected to a network, you can add an NSD shape to the LonMaker drawing
to represent it. Creating an NSD shape makes that remote full client permanent in the drawing;
otherwise, LNS automatically creates and deletes it each time you open and close the network.

After you have added a network service device, you can add a virtual functional block to that NSD,
add network variables to the virtual functional block, and then connect the network variables. This
enables the NSD to monitor devices directly as described in Binding Network Variables to the Host in
Chapter 6, Monitoring and Controlling Devices. Additionally, this lets you perform the network
management tasks described in Chapter 8, Managing Networks.

To add a network service device shape, follow these steps:

#

5

1. Drag the Network Service Device shape rom the LonMaker Basic stencil to your

LonMaker drawing.

2. Adialog opens that allows you to select whether the network service device being added
represents the local NSD (only available if you are a remote client and you are using a NSD that
does not have a shape associated with it) or a remote NSD.

Newr Device Wizard @

Select Network Services Device

{* Local device

Next = f Cancel Help

3. If you choose Remote Network Service Device in step 2, a dialog opens which allows you to
select the local or remote network service device to be associated with this network service device
shape. If there is only one network service device with no corresponding shape, it will be
automatically selected.

Note: If you need to remove a NSD from the physical network, first remove the network service
device shape from the drawing by right-clicking it and selecting Delete from the shortcut menu.
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Listing Network Service Devices

If you are using the LonMaker tool with remote clients, you can view a list of all LNS clients
connected to the network. Each client is represented by a network service device. To obtain a list of
all NSDs in a network, open the LonMaker menu and select Network Service Devices. The
LONWORKS Network Service Devices dialog box opens.

LonWorks Networks Service Devices
NSD Name | Type | Device Name ] Channel | Mo... | User Hame Done

NSI_139 NSI Dizcovered.n...  Channel 1 No Adminiztrator

Ul te=t NS5  Subsystem1... Channel1 No Administrator

This dialog box lists all NSDs in this network, regardless of whether a shape has been created for each
NSD. For each NSD, the following information is listed:

NSD Name Specifies the name of the NSD, which is assigned by the LNS Server.

Type Specifies the NSD type. This can either be NSS (the LNS Server) or
NSI (a remote full client).

Device Name Specifies the NSD name in the format of <subsystem
name>.<network service device name>.

Channel Specifies the channel on which the NSD is attached.

Monitor Sets? Indicates whether monitor sets are defined on the NSD.

User Name Specifies the user name associated with the NSD. See User Profiles

for more information on user names.
Application Specifies the name of the application currently active on the NSD.

If there is no application, or the application does not provide its name,
“Unknown” is displayed.

If the network service device is not responding, “No Response” is
displayed.

Click Remove to delete the selected network service device from the network. This option is generally
used to remove remote network service devices that are no longer in use, which improves the
performance of the LonMaker tool.

Click Monitor Sets to open the Monitor Sets dialog box, in which you can view and remove monitor
sets in the LonMaker network. To delete a monitor set, locate the monitor set to delete from the list,
right-click the monitor set, and then click Remove on the shortcut menu.

Upgrading Network Service Devices

When you upgrade the LonMaker tool or switch between an LNS fast network interface (LonTalk
layer 2) and an LNS network interface (LonTalk layer 5), you must upgrade your network service

LonMaker User’'s Guide 71



device. When you open the network and either of these conditions is detected, the LonMaker tool will
ask whether you want to upgrade. You should typically perform the upgrade. However, if you are
only using a different network interface temporarily, you may choose not to upgrade. In this case,
communication with physical devices is limited until the network is reopened with the original network
interface. If initially you choose not to upgrade the network service device and decide later to upgrade,
select the NSD shape, right-click it, and then click Upgrade NSD on the shortcut menu.

When moving from an LNS fast network interface (LonTalk layer 2) to an LNS network interface
(LonTalk layer 5), all connections and monitor sets may not be created on the new network interface.
If this happens, a dialog displays the items that will be lost and gives you an opportunity to cancel the
upgrade.

Replacing a Local Network Service Device

When working as a remote full client, you can configure your local NSD to assume the configuration
(monitor sets, connections, and so on) of another, previously defined network service device. You can
do this by replacing a local NSD with the desired NSD shape. The following conditions must be met:

e Your current local NSD cannot have an NSD shape associated with it. If it does, you must first
delete the NSD shape from the drawing along with any associated functional block shapes and
connections.

e The desired NSD must have a shape in the drawing. If necessary, select one from the template and
drag it to the drawing.

When these conditions are met, select the desired NSD shape, right-click it, and then click Make
Local NSD on the shortcut menu. You have full access to the configuration of the selected NSD.

Note: The selected NSD must not currently be in use by another remote client. If it is, performing this
operation will disconnect the other user from the network.

User Profiles

With user profiles, you can set which parts of a LonMaker drawing users can access and the actions
they can perform. For example, you could have a scenario in which a system designer has access to
the entire network and can add, delete, or change channels, routers, devices, functional blocks and all
other objects. Integrators, though, would only be able to access the subsystem they are installing and
be restricted to commissioning devices and routers in that subsystem.

To enable user profiles on a LonMaker drawing, you must first assign an administrator password. To
set the administrator password, open the LonMaker menu in the network drawing, select User
Profiles, enter the password in the Password and Retype Password boxes, and then click Apply.
Note that the password is case sensitive.

Creating a New User Profile
To create a new user profile, follow these steps:

1. Inthe LonMaker drawing, open the LonMaker menu and select User Profiles. The User
Profiles dialog box appears.
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2. Enter the name of the new user name in the Name box, and the password in the Password and
Retype Password boxes. Note that both the user name and password are case sensitive.

3. Set the user interface, access, and privileges of the new user.

Ul Setting

Access Control

Privileges
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Select the set of LonMaker and Visio menu that will be available to
the user. You have two choices:

e Maximum. This setting provides the user a full set of toolbars,
menus, and menu items for advanced use of the LonMaker tool.

e Minimum. This setting provides the user only the basic menus,
menu items, and toolbars necessary to use the LonMaker tool.

You change the Ul setting while the drawing is open by opening the
LonMaker menu and then clicking Select Minimum/Select
Maximum UL

Select the type of access the user has in the LonMaker drawing. You
have two choices:

e All Subsystems. The user has unrestricted access to all of the
subsystems in the network.

e Selection. The user’s access is restricted to the selected
subsystem. This option can only be applied to the root
subsystem or any one of the subsystems one level below it. If
you select the root subsystem, the user cannot access any of the
subsystems below it.

Select which actions the user can perform on objects in the
LonMaker drawing.

You can set privileges for reading, modifying, changing the name,
adding, deleting, commissioning, and replacing objects, as well as
the use of plug-ins for the objects. The objects for which you can set
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privileges consist of the network, subsystems, channels, application
devices, routers, functional blocks, connections, network variables,
and configuration properties.

While All Objects is selected, the privileges you set apply to all
objects. For example, to prevent this user from modifying any
object, click All Objects and then clear the Modify check box.

While Selection is selected, the privileges you set apply only to the
object specified in the Selection list. For example, to enable this
user to be able to modify functional blocks but not devices, click
Selection, select Functional Blocks, and then select the Modify
check box. Then select Application Devices from the Selection list
and clear the Modify check box.

4. Click Create if you are logged on as the Administrator; otherwise, click OK.

Note: Once the new user profile has been created, that user can open the network drawing and then
change their password or create new user profiles. A user can grant a new user only those privileges
that they have themselves. After setting all user,

Changing Passwords

All users can change their passwords. To change a password, open the LonMaker menu, select User
Profiles, and click the Change Password tab. Type the old password in the Old Password box, enter
the new password in the New Password and Retype Password boxes, and then click OK. The
password will be changed.

Modifying and Deleting User Profiles

Only the Administrator can modify or delete a user profile. To modify a user profile, open the
LonMaker menu, select User Profiles, and select a user profile to modify from the Name list.

Change the options for the user interface, access and/or privileges, and then click Apply. The
LonMaker tool saves the changes for the selected user. If the user is currently logged onto the network
drawing from another computer, they must close and re-open the LonMaker tool for the changes to
take effect.

To delete a user profile, select the user profile you want to delete from the Name list and click Delete.
A confirmation prompt appears. Click Yes to delete the selected user.

Changing User Profiles in a LonMaker Drawing
You can switch user profiles in a LonMaker drawing. To change users, follow these steps:

1. Open the LonMaker menu, select Network Properties, and click the Logon tab.
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Network Properties

Authentication ] Domain ] Timing l LonMaker Options ]
Remote Lightweight Client Access Permission ] Lightweight Client Options ]
MWaming | Server Location ] Network Interface ] Resource File Languages  Logen | Plug-in Registration ]

User name: |

Password: I

—Wizio Drawing

Werzion # of this drawing: E
2

Most current version #:

{

Change User ...

oK | Cancel ‘ | Help |

2. Click Change User. The Enter User Name and Password dialog box appears.

Enter User Name and Password

=er name: | LonWorks 0K

Paszword: | e Cancel

3. Enter the user name and password of the user you want to logon as.

4. Click OK. You will be logged on as the selected user.

Using the LonMaker Tool Remotely with User Profiles

When you open a LonMaker network on a remote client, you will be prompted for your user name and
password (provided that the administrator password has been set for the network). After logging on to
the network, you will have the same privileges as you do when working on a local client.
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Designing Networks

This chapter describes how to design a network using the LonMaker tool. It covers
how to create the following objects in a LonMaker drawing: application devices,
functional blocks, network variables, routers, channels, subsystems, and i.LON
servers. It explains how to connect network variables. It explains working with
LonMaker shapes and layers, customizing the LonMaker user interface, and using
LonMaker with AutoCAD drawings.
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Creating a LONWORKS Network

You can create a LONWORKS network by designing the network and then commissioning application
devices and routers using the LonMaker tool.

To design a LONWORKS network with the LonMaker tool, you create a LonMaker drawing. This
involves adding LonMaker shapes for channels, routers, devices, and functional blocks; making logical
connections between devices so they can send and receive data to and from each other; and organizing
the network into subsystems. You can add LonMaker shapes at any time under any installation
scenario: you can add LonMaker shapes while you are offsite designing the network, or while you are
onsite commissioning devices and performing network maintenance.

To install the network, you commission devices and routers. Commissioning associates the device
shapes created in the LonMaker drawing with the physical devices on the network.

This chapter describes how to create a LonMaker drawing. Commissioning devices is covered in
Chapter 5, Installing Networks.

Creating a LonMaker Drawing

78

To create a LonMaker drawing, you add devices, routers, functional blocks, and other LonMaker
objects to the drawing page. To add a LonMaker object, you drag its LonMaker shape from a stencil
onto the drawing page. If required, the appropriate wizard will then open and guide you through the
process of creating that shape. After reading this section, you can complete the LonMaker quick-start
exercise in Appendix C to create a simple network with the LonMaker tool.

The following sections describe how to create the objects in the LonMaker Basic Shapes stencil.

[l LonMaker Basic Shapes

==
I
e

¥

I Data Point
Sarvici.,  Mege
e
LAJ 47
Notes:

o  Several of the shapes in the LonMaker Basic Shapes stencil are discussed elsewhere in this user’s
guide. For creating Network Service Device shapes, see Using Network Service Device Shapes in
Chapter 3, Getting Started; for creating Data Point shapes, see Using Data Point Shapes in
Chapter 6, Monitoring and Controlling Networks; and for using the Network Merge shape, see
Merging LonMaker Networks in Chapter 7, Maintaining Networks.

o If you have licensed the LonMaker tool as part of the NodeBuilder tool, the NodeBuilder Release
and Development Target Device shapes will also be included in the LonMaker Basic Shapes
stencil (see the NodeBuilder User’s Guide for more information on creating devices with these
shapes).
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Creating Application Devices

An application device consists of hardware and software that runs an application and communicates
with other devices using the ANSI/CEA-709.1 (EN14908-1) protocol. An application device in a
LonMaker drawing corresponds to a physical device on the network.

To add an application device to your LonMaker drawing, you define and then commission it. To define
a device, you choose the device shape and name, as well as the template, location, channel, and
optional description for the device. You can define a device without the LonMaker tool being attached
to the network. To commission a device, you associate the physical device on the network with the
device shape that you created in the LonMaker drawing.

When you add a device to your LonMaker drawing, you must define it, but you do not have to
commission the device until you are ready to install it. This is how you design an engineered system.
You define and configure devices offsite; bring the network database onsite; and then commission the
devices. Under the ad-hoc installation scenario, you define and commission the devices in one step
while onsite.

You can create an application device in one step. To do this, you enable automatic channel selection
and then drag a custom device master shape to your LonMaker drawing, near the channel on which the
device will be attached. Otherwise, the New Device Wizard appears when you add a device shape to
your LonMaker drawing. See Using Automatic Channel Selection in this section for how to enable this
feature. See Chapter 12, Creating and Using LonMaker Shapes and Stencil, for how to create and use
custom device master shapes.

The first page of the New Device Wizard includes a Commission Device check box for
commissioning the device. To commission the device immediately after defining it, select this check
box. The wizard prompts you to identify the physical device before adding the Device shape to your
LonMaker drawing (see Commissioning Devices and Routers in Chapter 5, Installing Networks for
more information). Otherwise, the wizard will add the Device shape to your network drawing after you
have finished defining it.

To create a device in a LonMaker drawing, follow these steps:

1. Drag a Device shape 2= | from the LonMaker Basic Shapes stencil or other stencil to the
drawing page. The New Device Wizard appears unless you enabled automatic channel selection
and dropped a custom device master shape near a channel shape.
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Newr Device Wizard

Device name:

Device Template

[ Create new

Number of devices to create: 1 S:

[~ Commission device

| Device 1|

device template

Name:  |Echeion Ak10v3 Rd|
Channel
[~ Auto-detect channel
Type: |TF‘.-'|'—I'—1U ﬂ
Name: | Channel 1 j
Next = Finizh Cancel Help

2. Enter the following informati

Device Name

Number of Devices to
Create

Commission Device
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on for the device.

Enter the name of the device. This name must be unique within the
currently displayed subsystem. The device name may be up to 85
characters and include embedded spaces, but it may not include
period, backslash, colon, forward slash, or double quote characters.

The default device name is the abbreviated device shape name
followed by a dash, a space, and the instance number “1”. The
instance number in the default device name is incremented one for
each subsequent device of that type you create. For example, the
default device name of the first analog input device you create is
“Al- 1", the second is “Al- 2”, and so on.

You can change this default naming convention by opening the
LonMaker menu, clicking LonMaker Options, and then clicking
Naming Options. See Naming Options in Appendix A for
information on how to use the options on this page to change the
default naming convention.

Select the number of devices to be created. If you create more than
one device, the LonMaker tool will automatically increment the
instance number in the default names of the additional devices and
place them on the drawing adjacent to the first shape. If the device
name does not contain an instance number at the end, the
LonMaker tool will append the instance number 1 to the second
device (for example, “Device” for the first device becomes “Device
1” for the second device), and it will increment the instance number
for additional devices.

Select this check box to commission the device after defining it.
This option is disabled if you are creating more than one device.
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Device Template

Create a New Device
Template

Name

Channel
Auto-detect Channel

Type

Name

Select this check box to create a new device template for the
device. If you select this check box, the Specify Device Template
window appears after you click Next. In this window, you can
define a new template by uploading the device interface definition
from the device or importing an existing device interface (XIF) file
from your computer.

This check box is unavailable for device shapes with pre-defined
device templates such as the LonPoint device shapes.

Displays the LNS device template that defines the device’s
interface. If the device shape has a pre-defined device template
(such as the LonPoint device shapes), that template will appear in
the box. Otherwise, this box will be blank.

If you are creating a new device template, enter a name for the new
device template. If you are using an existing device template,
select one from the list.

Select this check box to automatically detect the channel on which
the device is attached. For this option to function, the LonMaker
tool must be attached to the network, and all routers between the
LonMaker drawing network interface and the device must be
installed, commissioned, and online. Otherwise, an error will be
returned during commissioning.

Selecting this check box disables the Type and Name boxes below.

Do not select this check box if you are using routers that are
configured as repeaters or bridges.

If this check box is cleared, you must explicitly select which
channel the device is on from the Name box.

Select the channel type for the device. By default, this box displays
the channel type of the channel currently displayed in the Name
list. You can use it to filter the existing channels in the Name list
to those with a specific channel type.

You can limit the channel types displayed by specifying the
channel type in a custom device shape.

Select the channel that you will attach to the device. You can
create a new channel shape by entering a new channel name. The
channel name must be unique within the network and be no more
than 85 characters long. If you are creating a hew channel, specify
the channel type in the Type box.

3. Click Next. If you are creating a NodeBuilder device, a window appears allowing you to select
the NodeBuilder device template; otherwise skip to step 4. After you have created and/or selected
the NodeBuilder device template, click Next (see the NodeBuilder User’s Guide for more
information). The Device Properties window appears.
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Newr Device Wizard

Device name: | Device 1
Location Ping Interval
™ ASCI
= |snns-nouuouuo Never -
iy
Description:
= Back ‘ Finizh | Cancel Help

4. Enter the following information:

Location

Ping Interval

Specifies a 6-byte location string that documents the device’s
location within the network.

Select the Set Location Property to Subsystem ID check box in the
network properties: Recovery options category to store the device’s
subsystem ID in this field, which will be read-only. The LonMaker
tool can then use this information to place devices in their correct
subsystems in the event you need to use the LNS Database Recovery
Wizard to recover a lost network database. See Recovering a
LonMaker Network in Chapter 7, Maintaining Networks, for more
information on the network recovery process.

If the Set Location Property to Subsystem ID check box is
cleared, you can enter an optional location description for the device.
You can enter up to 6 ASCII text characters, or up to 12 hex digits.
Set the first bit (0x80 or higher for the first byte) to enter a hex
value.

If you do not specify a value and the Set Location Property to
Subsystem ID check box in the network properties: Recovery
options category is cleared, the current value in the device will be
uploaded into this field and stored in the LNS database when the
device is commissioned.

Enables the LNS Server to ping the device periodically. Pinging
verifies that a device is still operating and communicating with the
network.

Set the ping interval based on the expected movement of the device.
Select Never to disable pinging. To enable pinging, change the ping
interval to 15 minutes if you expect the device will seldom move or
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if the device is on a power line channel, 2 minutes if you expect it
will move somewhat frequently, and 1 minute if you expect it will
move frequently.

Any errors detected by pinging a device are displayed on the device
shape in the LonMaker drawing. See Using LonMaker Styles for
more information.

Description Provides an optional description of the device. This description has
no effect on network operation, but you can use it to provide
additional documentation for as-built reports.

5. If you selected the Commission Device check box on the first page of the wizard, the first window
for commissioning the device appears. See Commissioning Devices and Routers in Chapter 5,
Installing Networks, for instructions on commissioning your device.

If you did not select the Commission Device check box, click Finish to complete the device
definition process and add the device shape to your LonMaker drawing.

Using Automatic Channel Selection

You can use automatic channel selection to enable the LonMaker tool to automatically select the
appropriate channel for a new application device, skipping the New Device Wizard. This feature lets
you create a new device with a single click and drag.

To enable automatic channel selection in your LonMaker drawing, open the LonMaker menu, click
LonMaker Options, select Device from the Options Category list, and then select the Enable
Automatic Channel Selection check box. You can also have automatic channel selection enabled by
default in each LonMaker drawing you create or open. In the LonMaker Design Manager, click the
LonMaker Default Options tab, select Device from the Options Category list, and then select the
Enable Automatic Channel Selection check box.

The order of the criteria used by the LonMaker tool to select the appropriate channel is as follows: (1)
closest qualified channel to the device shape, in which the channel shape is within 1 % times the width
of the device shape; (2) most recently used or created channel; and (3) other available defined
channels. If no channel can be selected using the preceding criteria, the New Device Wizard will
appear.

Automatic channel selection only applies to those device shapes that include a device template
definition and channel type information such as master device shapes and copies of existing device
shapes. The New Device Wizard therefore will always appear when you drag the generic Device
shape from the LonMaker Basic stencil to your LonMaker drawing.

Changing the Channel of an Application Device

You can move an application device to a different channel, preserving the device’s configuration and
all of its connections. You can do this to assign a device to a channel different than the one that was
automatically selected by the LonMaker tool, or to physically move a device to a different compatible
channel. To move a device to a different channel, you can either right-click the device and then click
Move Device on the shortcut menu, or you can use the Connector tool on the Visio Standard toolbar
to graphically move the device.

To use the Move Device command, right-click the device shape and click Move Device on the
shortcut menu. See Moving LonMaker Shapes in this chapter for how to move a device using the
Move Device command.

To use the Visio Connector tool to move the device, follow these steps:

1. Select the Connector tool ' on the Visio Standard toolbar.
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2. Position the Connector tool over the “Xx” connection point of the device so that a red box appears
over the “x”.

3. Click and hold the mouse button.

4. Drag the Connector tool to the center of the shape of the desired channel so that a red box appears
around the channel shape.

5. Release the mouse button.

6. Select a different tool on the Visio toolbar if you will not be making additional connections or re-
assignments (if you continue to use the Connector tool to add new devices, routers, or functional
blocks shapes to your drawing, Visio will attempt to connect the shapes, which may not be desired
or could generate errors.)

Creating Functional Blocks
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A functional block encapsulates a set of network variables and configuration properties that perform a
specific device function. For example, a four-port digital input device could have functional blocks for
each of its four switches. Each functional block would contain an output network variable representing
the state or setting of a switch. In addition, each functional block could contain configuration
properties that control how frequently the switch data is transmitted to other functional blocks.
Ultimately, the task that the functional block performs in this example is transmitting the switch data to
other functional blocks (another functional block receiving the switch data could then use it to turn a
lamp on or off).

You can create a functional block in one step. To do this, you enable automatic device selection and
then drag a custom functional block master shape to your LonMaker drawing, near the device to which
you want to assign the functional block. Otherwise, the New Functional Block Wizard appears when
you add a functional block shape to your LonMaker drawing. See Using Automatic Device Selection
in this section for how to enable this feature. See Chapter 12, Creating and Using LonMaker Shapes
and Stencil, for how to create and use custom functional block master shapes.

To create a functional block in a LonMaker drawing, follow these steps:

Ol

Functional

1. Drag a Functional Block shape L_ek& | from the LonMaker Basic Shapes stencil to your LonMaker
drawing. The Functional Block Wizard appears unless you enabled automatic device selection
and dropped a custom functional block master shape near a device shape.
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Functional Block Wizard

Source Functional Block

Select Device and Functional Block Instance

Narme: | Temperature sensor Type: | Echelon Analog Function Bloc
Subzystem

Name: | Root Browse...
Device

Name:  [Device 1 | Type: | Echelon A10vE

Functional Block

Type: |Ec:he|c|n Analeg Function Bleck object

Name: |Analug Fn Block[1]

New FB name:

Temperature 2ensor 1

~| o |320005
&

Mumber of FBs to create: 1 3:
[ Create all network variables shapes

Dynamic FBs
o
e

Cancel Help

| Finizh |

2. Enter the following information:

Source Functional
Block

Name

Type

Subsystem

Name

Browse

Device

Name
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Displays the name of the source functional block (a master shape
or an existing functional block) from which the new functional
block was created.

This box will be empty if the functional block was created by
dragging the generic functional block master shape to the
LonMaker drawing.

Displays the functional profile represented by the source functional
block (open loop sensor object, for example).

This box will be empty if the functional block was created by
dragging the generic functional block master shape to the
LonMaker drawing.

Specify the subsystem containing the functional block’s device.
The default is the subsystem containing the functional block.

Click to browse the subsystem hierarchy and assign the functional
block to a device in a different subsystem.

Select a device from a list of all the devices in the selected
subsystem that supports the functional block you are creating. If
you are creating a generic functional block shape, all devices in the
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Type

Functional Block

Type

Name

New FB Name

selected subsystem with available functional blocks will be listed.

Specifies the device template associated with the functional block.

Select the functional profile for the functional block. The default
is the functional profile for the functional block currently listed in
the Functional Block Name box.

Select the functional block.

If you are creating a functional block from a custom shape that
specifies a specific functional profile (such as one of the LonPoint
functional block shapes), the number of functional blocks listed
corresponds with the number of available functional blocks
matching the functional profile on the associated device. For
example, if you create a functional block for a 4-port digital input
device that has four switches, four digital input functional blocks
(one for each switch) will initially be listed. If you then create a
second functional block for the same device, only three functional
blocks will be available in the list.

If you are creating a generic functional block shape, all possible
functional blocks for the selected device will initially be listed.

Displays the scope and functional profile number of the functional
block using the form <Scope>:<Number>.

If the functional block is a LonMark standard functional profile
then the “<Scope>:" is omitted because it is 0.

Enter the name of the functional block. This name must be unique
within the device and should be descriptive of the task to be
performed by the functional block. The name may be up to 85
characters, but it may not include the period, backslash, colon,
forward slash, or double quote characters.

If the functional block was created from a master shape or a copy
of an existing functional block, the default functional block name
is the name of the source functional block. If there is a naming
conflict, a separator character and an instance number (starting at
1) are appended to the functional block name. For each subsequent
functional block with the same name for the same device, the
instance number is incremented by one.

For example, the default name of a new functional block created
from a digital output functional block master shape named “LED”
would be “LED” if it was the only one named as such for the
assigned device. If a copy of the LED functional block was
created and assigned to the same device, the default name would
be “LED 1”. A second copy would be named “LED 2”, and so on.

If a functional block is created by dragging the generic functional
block master shape to the LonMaker drawing, the default
functional block name is the programmatic name of the functional
block.

The LonMaker tool by default inserts the name of the associated
device and a period before the functional block name in the
LonMaker drawing. Therefore, if the first digital output functional
block named “LED” in the previous example was created for a
device named “DO- 17, the default functional block name would
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Number of FBs
Create

Create all Network
Variables Shapes

Dynamic FBs

Create all Mandatory
NVs

Create all Optional
NVs

actually be “DO- 1.LED”. The second functional block named
“LED” assigned to that same device would be “DO- 1.LED- 17,
and so on. To enable or disable this feature for all new LonMaker
network designs or for an existing LonMaker network design, set
or clear the Include Device Name in Default FB Name check box
in the network properties: Functional Block options category as
described in Appendix A.

To change the default naming convention for all new LonMaker
network designs or for an existing LonMaker network, set options
in the network properties: Naming options category as described
in Appendix A.

Enter the number of functional blocks to be created. When more
than one functional block is created, the additional functional
blocks will retain the same name as the first, and will be assigned
to other devices in the same subsystem. For example, if the first
functional block is assigned to Device 1, the second will be
assigned to Device 2. If a matching device does not exist, you will
be prompted to select the device.

Select this check box to automatically create shapes for all network
variables defined in the functional block.

You can add unassigned network variables after the functional
block has been created if this check box is cleared.

Select this check box to automatically create all mandatory
network variables defined in the functional profile for a dynamic
functional block. The network variables are created in the LNS
network database.

To create the shapes in your LonMaker drawing, select the Create
all Network Variables Shapes check box.

Select this check box to automatically create all optional network
variables defined the functional profile for a dynamic functional
block. The network variables are created in the LNS network
database.

To create the shapes in your LonMaker drawing, select the Create
all Network Variables Shapes check box.

3. Click Finish to add the functional block shape to the LonMaker drawing.

Using Automatic Device Selection

You can use automatic device selection to enable the LonMaker tool to automatically select the
appropriate device for a new functional block, skipping the Functional Block Wizard. This feature lets
you create a new functional block with a single click and drag.

To enable automatic device selection in your LonMaker drawing, open the LonMaker menu, click
LonMaker Options, select Functional Block from the Options Category list, and then select the
Enable Automatic Device Selection check box. You can also enable automatic device selection for
all new networks. In the LonMaker Design Manager, click the LonMaker Default Options tab, select
Functional Block from the Options Category list, and then select the Enable Automatic Device

Selection check box.

The order of the criteria used by the LonMaker tool to select the appropriate device is as follows: (1)
closest qualified device shape to the functional block shape where the device shape is within 1 % times
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the width of the functional block shape, and then (2) most recently created or assigned device. If no
device can be selected using the preceding criteria, the Functional Block Wizard will appear.

Re-assigning a Functional Block

You can move a functional block to a different device, preserving all of the functional block’s
configurations and connections. You can do this to assign a functional block to a device different than
the one that was automatically selected by the LonMaker tool, or to re-assign any functional block to a
different compatible device. To move a functional block to a different device, you can either right-
click the functional block and use the Move FB command, or you can use the Connector tool on the
Visio Standard toolbar to graphically re-assign the functional block.

To use the Move FB command to re-assign a functional block to a different device, follow these steps:

1. Right-click the functional block you want to move, point to Move FB, and click Change
Assigned Device to re-assign the functional block to a device on the current subsystem. The
Functional Block Wizard appears

2. Under Device, select the device to which you want to re-assign the functional block. Then, under
Functional Block, select the instance of the functional block to associate with the re-assigned
device. Click Finish.

To use the connector tool to re-assign a functional block to a different device, follow these steps:

1. Select the Connector tool ' on the Visio Standard toolbar, point to the functional block until
a red box appears around the shape, and hold down the mouse button.

2. Point to the device shape and then release the mouse button. Alternatively, you can select the
desired device first and then move the Connector tool to the functional block.

3. Select a different tool on the Visio Standard toolbar if you will not be making additional
connections or re-assignments (if you continue to use the Connector tool to add new devices,
routers, or functional blocks shapes to your drawing, Visio will attempt to connect the shapes,
which may not be the desired action or may be an action that generates errors).

Configuring a Functional Block

You can configure a functional block by right-clicking the functional block shape and then clicking
Configure on the shortcut menu. If the functional block has a registered configuration plug-in (such
as the LonPoint plug-in for LonPoint functional blocks), that plug-in appears. If the functional block
does not have a configuration plug-in, the LonMaker Browser appears.

If you are configuring a LonPoint functional block, see the LonPoint Application and Plug-in Guide
and the LonPoint Applications, Plug-in, and Utilities help file for information on using the LonPoint
Plug-In.

Copying a Functional Block Configuration

Once you have configured a functional block, you can create new functional blocks that use the same
configuration or update existing functional blocks with the configured settings.

Creating a New Functional Block from a Configured Functional Block
You can create a new functional block from a configured functional block in two ways:

e Hold down CTRL and drag the functional block to a new location within the same network. The
Functional Block Wizard appears, unless you enabled automatic device selection. Make any
desired changes to the functional block information. Click OK. The new functional block shape
will appear on your LonMaker drawing.

e Create a new custom functional block master shape. Drag the configured functional block to a
LonMaker stencil to which you have write access. The master shape for the configured functional
block will include all the settings for any configuration properties that you modified. You can then
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re-use the configured functional block by dragging it from the LonMaker stencil on which it is
saved to the same or any other LonMaker drawing.

Note: Functional blocks created using either of these methods will initially have the same
configuration property settings as the source functional block. Any changes you make to a functional
block afterwards will not affect other functional blocks of the same type.

Updating a Functional Block from a Configured Functional Block

You can update existing functional blocks with the settings of a configured functional block in two
ways: use the Copy Config and Paste Config commands on the shortcut menu, or use the Replicate
Settings commands on the functional block shortcut menu.

To use the Copy Config and Paste Config commands on the shortcut menu, follow these steps:

1. Right-click the configured functional block, point to Configuration Properties on the shortcut
menu, and then click Copy Config.

2. Right-click the functional block you want to update with the configured settings, point to
Configuration Properties on the shortcut menu, and then click Paste Config.

Tip: You can also paste the configuration properties to a text file to get a summary of the
configuration property settings. Right-click the configured functional block, point to Copy
Config from the shortcut menu, open a text editor or word processing application, and then paste
the configuration properties.

To use the Replicate Settings command on the functional block shortcut menu, follow these steps.

1. Right-click the configured functional block, point to Configuration Properties on the shortcut
menu, and then click Replicate Settings. The Select Items to be Copied dialog box appears.

Select items to be copied

Source Objects Select All
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2. Select the configuration properties in the functional block to be copied. To select all the
configuration properties in the functional block, click Select All

3. Click Next. The Select Target Subsystems dialog box appears.
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Select the target subsystems into which you want the configuration properties to be copied. You
can expand a subsystem to view any nested subsystems.

Select the criteria used to determine which functional blocks will be updated with the configured
settings. You have three choices:

e  Matching Device/FB name. Both the device and functional block names must match for the
functional block to be configured

e  Matching Device/FB Type. Both the device and functional block types must match
e  Matching FB Type. Only the functional block type must match).

Select the Include Dependent Subsystems check box if you want to replicate the configuration
property settings in applicable functional blocks in the nested subsystems within the selected
subsystems.

Click Next. The Qualifying Targets dialog box appears. This dialog lists all the functional
blocks meeting the criteria selected in Step 5.
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7. You can remove a functional block target from the list by selecting the target’s subsystem name
and then clicking Remove. If you only want to view those functional blocks in which the value of
the configuration property in the target functional block differs from the source, click the check
box at the bottom. You can sort the entries in a column by clicking the column header. Click the
header again to toggle the order (ascending or descending).

8. Click Finish. The functional block targets will be updated.

Note: Functional blocks updated using either of these methods will initially have the same
configuration property settings as the source functional block. Any changes you make to a functional
block afterwards will not affect other functional blocks of the same type.

Creating a Functional Block Master Shape

You can create a custom functional block master shape to re-use a functional block that you have
configured. When you create a new functional block using your custom functional block master shape,
the Functional Block Wizard will be skipped (provided that automatic device selection is selected) and
the functional block will be created with the same network variables and configuration property
settings as the original functional block. To create a custom functional block master shape, drag the
desired functional block shape onto a LonMaker stencil to which you have write access.

Manufacturers may also supply custom master shapes for their functional blocks. For example,
Echelon provides LonPoint functional block master shapes that can be used with the LonPoint devices.

See Chapter 12, Creating and Using Custom LonMaker Shapes and Stencils, for more information on
creating and using LonMaker master shapes.

Creating Dynamic Functional Blocks

A dynamic functional block is a functional block that is not pre-loaded on a device. Most devices use
static functional blocks, which are statically defined by the device application. You can view the static
functional blocks that are available on a device by right-clicking the device shape, selecting Properties
on the shortcut menu, and then clicking the Functional Blocks tab.

Dynamic functional blocks are typically used by controllers that do not have a static interface. These
controllers typically require the integrator to run a plug-in or other configuration software that defines
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the control algorithm and configures the controller. The controller manufacturer can use dynamic
functional blocks to enable a LonMaker user to add functional blocks to the controller using the
LonMaker tool.

Dynamic functional blocks are created in the same manner as static functional blocks. To
create a dynamic functional block, follow these steps:

1. Drag a functional block shape from a stencil to the LonMaker drawing, or copy an existing
functional block shape. The functional block shape you drag or copy can be either the generic
functional block shape, or a custom functional block master shape that specifies the device types
and functional profiles for which it is valid. The New Functional Block Wizard opens.

2. When the New Functional Block Wizard opens, <Dynamic Functional Block> will appear as an
option in the Name list under Functional Blocks if the device supports dynamic functional
blocks. Select <Dynamic Functional Block>.

3. Inthe Type list under Functional Blocks, select a functional profile template to assign to the
dynamic functional block.

4. Enter the name of the dynamic functional block in the New FB Name box. If the source
functional block was the generic functional block shape, the default name will be the name of the
selected functional profile template minus its SFPT or UFPT pre-fix.

5. If you want the network variables defined in the dynamic functional block to be represented with
shapes, select the Create all Network Variables Shapes check box.

6. If the selected functional profile defines mandatory and/or optional network variables, the
corresponding check boxes under Dynamic FBs for creating those network variables in the
dynamic functional block will be enabled. By default, the Create all Mandatory NVs check box
will be selected and the Create all Optional NVs check box will be cleared. Select the check
boxes for the types of network variables for which you want the LonMaker tool to create.

You can still add or remove network variables after the dynamic functional block has been
created.

7. Click Finish to add the dynamic functional block shape to the LonMaker drawing.

You cannot change the functional profile for a dynamic functional block after you create the functional
block shape. Instead, you need to delete the dynamic functional block and then create a new dynamic
functional block that implements the desired functional profile.

Deleting Dynamic FBs

You can only remove a dynamic functional block from a device when you delete the dynamic
functional block shape from the LonMaker drawing. When you attempt to delete a dynamic functional
block shape from the LonMaker drawing, the effect on the dynamic functional block on the device
depends on the settings in the Delete Dynamic FBs when FB shape is Deleted check box in the
network properties: Functional Blocks options category.

e If Yes is set, the dynamic functional block will be removed from the device when its shape is
deleted.

e If No is set, the dynamic functional block will remain on the device. To delete the dynamic
functional block, drag a shape for that functional block to your LonMaker drawing and then delete
it. This is the same process to use if you want to delete a dynamic functional block created with an
LNS application other than the LonMaker tool.

o If Ask is set, you will be prompted to select whether you want to delete the dynamic functional
block. Select Yes.

To access the network properties: Functional Blocks options category, open the LonMaker menu,
click LonMaker options, and select Functional Blocks from the Options Category list.
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Creating Dynamic Functional Block Master Shapes

You can create master shapes for dynamic functional blocks in the same manner as static functional
blocks. The dynamic functional block master shape will contain user cells indicating that the
functional block is dynamic, the functional profile used to create the dynamic functional block, and
whether to create mandatory and optional network variables (see Editing Master Shape User-Defined
Cells in Chapter 12, Creating and Using Custom LonMaker Shapes and Stencils for more information).
When you drag the dynamic functional block master shape to your LonMaker drawing, the values set
in the user-defined cells will be the defaults. The values will also determine whether the New
Functional Block Wizard opens when you drag the shape to your LonMaker drawing.

Dynamic network variables included on the functional block master shape will be created regardless of
the settings in the check boxes under Dynamic FBs.

Creating a Virtual Functional Block

A virtual functional block is a static functional block that that contains the network inputs and outputs
for a device that are not part of other functional blocks on the device. Network inputs and outputs
consist of network variables, configuration properties, and message tags.

To add a virtual functional block to your LonMaker drawing, follow these steps:

1. Drag a functional block shape from the LonMaker Basic Shapes stencil to your LonMaker
drawing. The Functional Block Wizard appears.

2. Under Device, select the device to which you want to assign the virtual functional block from the
Name list

3. Under Functional Block, select Virtual Functional Block from the Name list. This option only
appears in the list if the device supports a virtual functional block

4. Click Finish.
Adding a Message Tag Shape to a Virtual Functional Block

You can add a message tag shape to the virtual functional block of a device that supports message tags.
Message tags are similar to network variables except that they do not have pre-defined types. They are
used for standard data transfer mechanisms such as the LONWORKS file transfer protocol and the
LONWORKS data log transfer protocol. In addition, they are used as a proprietary interface to devices
such as factory calibration interfaces. There are no restrictions in regards to connecting message tags
such as having compatible types as there are for network variables.

To add a message tag shape to a virtual functional block, follow these steps:

1. Drag an input or output message tag shape L™sdn__m3-22'] from the LonMaker Basic Shapes stencil
onto the virtual functional block. The Choose a Message Tag dialog box appears.
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2. Select one or more message tag shapes to add to the virtual functional block from the list of
available message tags. If you select multiple message tags, additional shapes will automatically
be added to the virtual functional block. To select all of the listed message tags, click Select All.

3. Click OK. The selected message tag shapes appear on the virtual functional block shape in the
appropriate position.

Tip: You can change the name or position of a message tag shape in the same manner as a network
variable shape. See Changing Network Variable Name and Changing Network Variable Position for
how to do this.

Deleting Message Tag Shapes

You can remove message tag shapes from one or more virtual functional blocks in the same manner as
network variable shapes. See Deleting a Network Variable Shape in the next section for how to do
this.

Creating Network Variables

94

Network variables allow a device to send and receive data over the network to and from other devices.
Network variables are data items (such as temperature, the state of a switch, or actuator position
setting) encapsulated within functional blocks that a particular device application expects to receive
from other physical devices (an input network variable) or expects to make available to other physical
devices (an output network variable).

There are two types of network variables: static and dynamic. A static network variable is defined by
the device application and is always available in the functional block. Most LONWORKS devices have
functional blocks that include static network variables. A dynamic network variable is added to a
functional block after the device has been commissioned. Some LONWORKS devices support dynamic
network variables. Other types of devices that support dynamic network variables include controllers
and gateways with dynamic interfaces.

Creating a Network Variable Shape

You can create a network variable shape and then use it to either create a new network variable master
shape with an associated type and direction, or add a dynamic network variable with a specified type
and direction to a functional block that supports dynamic network variables. To create a new network
variable shape, follow these steps:
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1. Select a functional block that contains a network variable with the desired network variable type
that you want to use for the new network variable shape, and then select the network variable.

2. Right-click the network variable that you selected in step 1 and then select Create Input NV
Template or Create Output NV Template on the shortcut menu to create an input or output
network variable shape, respectively. The LonMaker tool creates a new network variable shape on
the current drawing page.

The default name of this new network variable shape will be the name of the source network
variable followed by its direction in brackets. For example, if you create an output network
variable from a network variable named “SWITCH?”, the default name of the new NV shape will
be “SWITCH [Out]”.

If the source NV contains a direction in its name such as “nvo” or “nvi” and that direction does not
match that of the new NV shape, the name of the direction will be reversed in the default name of
the NV shape. Using the previous example, if the source NV is named “nvi SWITCH?”, the
default name of the new NV shape will be “nvo SWITCH [Out]”.

Creating a Network Variable Master Shape

Using a network variable shape, you can create a network variable master shape. You can then use the
network variable master shape to add a dynamic network variable with a specified network variable
type and direction to functional blocks that support dynamic network variables. To create a network
variable master shape, follow these steps:

1. Create a network variable shape following the steps in Creating a Network Variable Shape.

2. Drag the network variable shape to a LonMaker stencil to which you have write access. If the
stencil is read-only, you will be prompted to either change the stencil to be writeable or cancel the
operation. A new master shape appears on the stencil. The default name of the network variable
master shape is the name of the network variable shape without its direction suffix.

3. Save the stencil

Adding Network Variable Shapes to a Functional Block

You can automatically add all available static and/or dynamic network variables to a functional block
when you create a new functional block shape, or you can selectively add them after you create the
functional block.

To automatically add all available network variables to a functional block, select the Create Shapes
for all Network Variables checkbox in the New Functional Block Wizard when you add a functional
block shape to your drawing.

To selectively add network variables, clear the Create Shapes for all Network Variables checkbox in
the New Functional Block Wizard. This creates a functional block with no network variable shapes.
You then add one or more network variable shapes to the functional block using one of the following
three methods:

e Drag a generic network variable shape onto the functional block. This method can be used for
adding both static and dynamic network variables to a functional block.

e Drag a network variable shape from the LonMaker NV Shapes stencil onto the functional block.
This method can only be used for adding dynamic network variables to a functional block.

e Drag a network variable master shape onto the functional block. This method can only be used for
adding dynamic network variables to a functional block.

Tip: You can quickly add a dynamic network variable to a functional block using any of last two
methods.
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Creating Network Variables Using Generic Network Variable Shapes

Using generic network variable shapes, you can add an existing static network variable or create and
add a dynamic variable to a functional block following these steps:

1. Drag an input or output network variable shape from the LonMaker Basic Shapes
stencil onto the functional block. The Choose a Network Variable dialog box appears.
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If the device supports dynamic network variables, this dialog will also have a Create NV button.
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2. Toadd a static network variable to the functional block, skip to step 8. To create and add a
dynamic network variable, click Create NV. The Create Network Variable dialog box appears.

Create Network Variable
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3. Enter the name, number, and type of the dynamic network variable(s) you are creating.

a. Enter the name of the dynamic network variable. This name must be unique within the
functional block. It may be up to 85 characters long and may include embedded spaces, but it
may not include period, backslash, colon, forward slash, or double quote characters.

b. Enter the number of dynamic network variables you are creating.

c. If you are creating more than one dynamic network variable, the LonMaker tool will
automatically append an index, starting at 1, to the second dynamic network variable. The
LonMaker tool will then increment the index for each additional dynamic network variable
you are creating. For example, if the dynamic network variable name is “mynv” and you are

creating three network variables, the names will be “mynv”, “mynv1”, and “mynv2”.

If you are creating 10 or more network variables, you should append a “01” to the dynamic
network name (for example, mynv01). If you are creating three network variables, the names
will be “mynv01”, “mynv02”, and “mynv03”. This ensures that the dynamic network
variable names will be listed in numerical sequence in various LonMaker menus and reports.

d. Select the type of the dynamic network variable based on a defined type, or the type of an
existing network variable in your LonMaker drawing.

e To select a defined type, select Specify under the New NV Type box and then click
Select. The Select Network Variable Type dialog box opens. This dialog box lists
built-in data types and resource files. Expand the items listed to view the available built-
in data types, SNVTs, and UNVTs. Then click the type you want the dynamic network
variable to use. Click OK.
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e To create a dynamic variable from the template of an existing network variable in your
LonMaker drawing, select Derive from Existing NV under the New NV Type box and
then click Browse. The Select Object window opens. Expand the listed objects to view
the network variables in your LonMaker drawing. Click the network variable you want
to use as the source for the dynamic network variable. Click OK.

Click More if you want to set the polling attributes for the dynamic network variable(s) you are

creating.
Less ==

Poll Attribute of New NV(=)
{* Clear " Sam

" Set i

Under Poll Attributes of New NV(s), select whether the dynamic network variable(s) will by
default use polled monitoring. You have four choices:

e Select Clear to disable polling.
e  Select Set to enable polling.

e Select Same as Source NV to use the same poll attribute of the source network variable
(enabled or disabled). This option is only available if the dynamic network variable you are
creating is derived from an existing network variable.

e  Select Opposite of Source NV to use the opposite poll attribute (if the source network
variable has polling enabled, the dynamic network variable will be non-polling). This option
is only available if the dynamic network variable you are creating is derived from an existing
network variable.

If you the dynamic network variable you are creating is based on a defined type, you can also
select whether connections with the dynamic network variable use Acknowledged, Repeated, or
Unacknowledged messaging service, and you can enable priority and/or authenticated messaging
on the connections. See Connection Description Properties later in this chapter for more
information on messaging service types and options.
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7. Click OK. The new dynamic network variable appears in the Choose a Network Variable dialog
box.

8. Select one or more static and/or dynamic network variables shapes to add to the functional block
from the list of network variables available for the selected direction. If you select multiple
network variables, additional shapes will automatically added to the functional block. To select all
of the listed network variables, click Select All.

9. Toremove any “nvo” or “nvi” prefixes, select the Remove Prefix from NV Names check box.
To remove any indexes appended to NV names, select the Remove Array Subscripts from NV
Names check box. The LonMaker tool will not remove indexes from network variable names if
there is any chance of a naming conflict.

10. Click OK. The selected network variable shapes will appear on the functional block shape. Input
network variable shapes are positioned on the left side of the functional block; output network
variables are located on the right side.

Creating Dynamic Network Variables Using Network Variables Shapes from the
LonMaker NV Shapes Stencil

To add a dynamic network variable to a functional block using a network variable shape in the
LonMaker NV Shapes stencil, follow these steps:

1. Drag a network variable shape from the LonMaker NV Shapes stencil onto the desired functional
block. This functional block must support dynamic network variables. The Create Network
Variable dialog box opens.

2. Following steps 3-6 in Creating Dynamic Network Variables Using Network Variable Shapes,
change the default name, if desired, enter the number of new dynamic network variable(s) you are
creating, and set the poll attributes and the message service type and options.

3. Click OK to add the dynamic network variable to the functional block.
Creating Dynamic Network Variables Using Network Variable Master Shapes

To add a dynamic network variable to a functional block using a network variable master shape, follow
these steps:

1. Drag a network variable master shape variable shape onto the desired functional block. This
functional block must support dynamic network variables. The Create Network Variable dialog
box opens.

2. Following steps 3-6 in Creating Dynamic Network Variables Using Network Variable Shapes,
change the default name, if desired, enter the number of new dynamic network variable(s) you are
creating, and set the poll attributes and the message service type and options.

3. Click OK to add the dynamic network variable to the functional block.
Changing Network Variable Name

You can change the network variable name on a functional block. The LonMaker tool will record the
change in the LonMaker drawing and in the LNS network database. To change the name of a network
variable, click its functional block and then click the network variable shape. Right-click the network
variable shape, click Properties on the shortcut menu, and then enter the new name in the Name box.
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The LonMaker tool only requires that network variable names be unique within a functional block;
therefore, if you list all the network variables in a device, some may have duplicate names.

Changing Network Variable Position

Once a functional block has a network variable shape placed on it, the network variable shape becomes
part of the functional block shape. If you move the functional block within the drawing or from one
subsystem to another, the network variable will remain in the same position on the functional block.

You can change where a network variable shape is positioned on a functional block. To change the
location of a network variable shape, click its functional block, click the network variable shape,
right-click the network variable shape, and then clear Automatic Positioning if it is currently selected.
You can then move the selected network variable shape up or down on the functional block.

Deleting a Network Variable Shape

You can remove unconnected network variable shapes from one or more functional blocks.
To delete a network variable shape from a single functional block, follow these steps:

1. Click the functional block with the network variable you want to remove.

2. Click the network variable shape.

3. Right-click the network variable shape.

4. Click Delete on the shortcut menu.

To delete a network variable shape from multiple functional blocks, follow these steps:

1. Delete any connections to the network variable on all the functional blocks. You cannot remove a
connected network variable from a functional block.

2. Right-click the functional block.

3. Click Delete NVs and MTs on the shortcut menu. The Delete Network Variable/Message Tag
dialog box appears.
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4. Select one or more network variable shapes to delete. To select multiple network variable shapes,
hold down CTRL and click the shapes you want to delete. To select all of the listed network
variables, click Select All.

5. Set the following options:

Display Select which network variable and message tag shapes are displayed.

e Select Unconnected NV and MT Shapes to view all the
unconnected network variable and message tag shapes on the
functional block.

e Select Dynamic NVs to view all the unconnected dynamic
network variable shapes on the functional block.

Apply Changes to Select the scope of the removal of the selected network variable and
message tags shapes. You have four choices:

e This FB Only. The selected network variable and message tag
shapes will be deleted from the selected functional block only.

e All selected FBs of this Type. The selected network variable
and message tag shapes will be deleted from all functional
blocks in the LonMaker drawing with the same type of the
selected functional block.

e All FBs of this Type in this Subsystem. The selected network
variable and message tag shapes will be deleted from all
functional blocks in the current subsystem with the same type of
the selected functional block.

e All FBs of this Type in this Subsystem and its Dependent
Subsystems. The selected network variable and message tag
shapes will be deleted from all functional blocks in the current
subsystem and from any of its nested subsystems with the same
type of the selected functional block.

6. Click OK.
Deleting Dynamic Network Variables

You can delete a dynamic network variable from a functional block. When you delete a dynamic
network variable, you can either delete the network variable shape, or you can delete both the network
variable shape and the implementation. You can also delete a dynamic network variable by deleting
the functional block containing it.

To choose the action that occurs when you delete a dynamic network variable or a functional block
containing a dynamic network variable, set the Delete Dynamic NVs when FB Shape is Deleted and
Delete Dynamic NVs when NV Shape is Selected boxes under Functional Blocks Options in the
network properties: Functional Blocks options category as described in Appendix A. Select one of
the following options:

e Yes to remove both the dynamic network variable shape and implementation from the functional
block.

e No to remove only the dynamic network variable shape. The implementation remains on the
functional block.

e Ask to be prompted each time a dynamic network variable is to be deleted

To access the network properties: Functional Blocks options category, open the LonMaker menu,
click LonMaker options, and select Functional Blocks from the Options Category list.
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A router enables application devices on separate channels to communicate. The router may be a
LonPoint router, an MPR-50 Multi-Port Router, an i.LON 100 Internet Server with 1P-852 routing, an
i.LON 600 LonWorks/IP Server, an i.LON 1000 Internet Server, or other ANSI/CEA-709.1
(EN14908) or ANSI/CEA-852 compatible router. This section describes how to create a router in a
LonMaker network design. See the i.LON 100 User's Guide and the i.LON 600 LONWORKS/IP Server
User's Guide for instructions on IP-852 routing using those routers. See Creating an i.LON 1000
Internet Server in the LonMaker help file how to add an i.LON 1000 Internet server to your LonMaker
drawing.

You can use a single router to connect two channels or use multiple redundant routers between the
same pair of channels. You can also use an MPR-50 Multi-Port Router to connect up to four TP/FT-10
free topology twisted-pair channels, or to connect one or more FT/TP-10 channels to a TP/XF-1250
high-speed backbone. See the MPR-50 Multi-Port Router User’s Guide for more information on
installing and using the MPR-50 Multi-Port Router.

A router in a LonMaker drawing corresponds to a physical router on the network. To add a router you
first define the router, and then commission it. To define a router, you specify the router name, select
the two channels it will connect, and specify the router properties. To commission a router, you
associate the physical router on the network with the router shape that you created in the LonMaker
drawing.

You can create a router in one step. To do this, you enable automatic channel selection and then drag a
router shape to your LonMaker drawing, near the two channels the router will connect. Otherwise, the
New Router Wizard appears when you add a device shape to your LonMaker drawing. See Using
Automatic Channel Selection in this section for how to enable this feature.

The first page of the New Router Wizard includes a Commission Router check box for
commissioning the router. To commission the router after defining it, select this check box. The
wizard will prompt you to identify the physical router before adding the router shape to your network
drawing. Otherwise, the wizard will add the router shape to your network drawing after you have
finished defining it.

To create a router in a LonMaker drawing, follow these steps:
1. Drag a Router shape LE2utt | from the LonMaker stencil to the drawing page. The New Router
Wizard appears unless you enabled automatic channel selection.
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2. Enter the following information:

Router Name

Commission Router

Type

Name
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Enter the name of the router. This name must be unique within the
network. The router name may be up to 85 characters and include
embedded spaces, but it may not include period, backslash, colon,

forward slash, or double quote characters.

The default router name is “RTR- 1”. The instance number in the
default router name is incremented for each subsequent router you
create.

You can change this default naming convention by opening the
LonMaker menu, clicking LonMaker Options, and then clicking
Naming Options. See Naming Options in Appendix A for
information on how to use the options on this page to change the
default naming convention.

Select this check box to commission the router after defining it.

Select the channel type for each of the router’s two channels. By
default, each of these boxes displays the channel type of the channel
currently displayed in the Name list. You can use the Type list to
filter the existing channels in the Name list to those with a specific
channel type.

You can limit the channel types displayed by specifying the channel
types in a custom router shape.

Select the two channels that you will attach to the router. You can
enter a new channel name for one or both of the channels to add new
channel shapes to your LonMaker drawing.

The channel names must be unique within the network and be no
more than 85 characters long. If you are creating one or two new
channels, specify the channel type for each channel in the Type box.
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3. Click Next. The Router Properties window appears.

New Router Wizard

Router name: | RTR-1
Lecation Ping Interval
~
et | 200500000000 Newver ﬂ
{* Hex
Dezcription:
< Back MNext = Finizh Cancel Help

4. Enter the following information:

Location

Ping Interval

Specifies the 6-byte location string for the router, which
documents the router’s location within the network.

Select the Set Location Property to Subsystem ID check box
in the network properties: Recovery options category to store
the router’s subsystem ID in this field, which will be read-only.
The LonMaker tool can then use this information to place
routers in their correct subsystems if you need to use the LNS
Database Recovery Wizard to recover a lost network database.
See Recovering a LonMaker Network in Chapter 7, Maintaining
Networks, for more information on the network recovery
process.

If the Set Location Property to Subsystem ID check box is
cleared, you can enter a location description for the router. You
can enter up to 6 ASCII text characters, or up to 12 hex digits.
Set the first bit (0x80 or higher for the first byte) to enter a hex
value.

If you do not specify a value and the Set Location Property to
Subsystem ID check box in the network properties: Recovery
options category is cleared, the current value in the router will
be written to this field and stored in the LNS network database
when the router is commissioned.

Enables the LNS Server to ping the router periodically. Pinging
verifies that a router is still operating and communicating with
the network.

Set the ping interval based on the expected movement of the
router. Select Never to disable pinging. To enable pinging,
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Description

change the ping interval to 15 minutes if you expect the router
will seldom move or if the router is on a power line channel, 2

minutes if you expect it will move somewhat frequently, and 1
minute if you expect it will move frequently.

Any errors detected by pinging a router are displayed on the
router shape in the LonMaker drawing. See LonMaker Device
Styles in Chapter 8, Managing Networks, for more information.

Provides an optional description of the router. This description
has no effect on network operation, but you can use it to provide
additional documentation for as-built reports.

5. Click Next. The Advanced Router Properties window appears.

New Router Wizard

Router name: | HTR-1

Priority - Channel 1
{* Dizable
i Enable - automatic

i~ Enable - manual Slot:

< Back

Router type: |Cunﬁgured

Authentication:

" Enable - manual Slot:

E

Exizsting key:

Priority - Channel 2
{* Dizable

{” Enable - automatic

Finizh Cancel ‘ Help |

6. Enter the following information:

Router Name

Router Type

LonMaker User’'s Guide

Displays the name of the router.

Specify one of the following router types: Configured, Repeater,
Permanent Repeater, Bridge, or Permanent Bridge.

The default mode is Configured , which means that the router
determines which packets to forward based on internal routing tables
that are configured by the LonMaker tool. This is the recommended
type because it allows the LonMaker tool to optimize network traffic
and determine automatically the channel to which each device is
attached.

You can select Repeater to forward all valid packets received on
one channel to the other channel. A Permanent Repeater behaves
similarly, but its type cannot be changed in the network after the
router is created.
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7.

Authentication

Existing Key

Priority

You can select Bridge to forward all valid packets that match the
network domain. A Permanent Bridge behaves similarly, but its
type cannot be changed in the network after the router is created.

The LonMaker tool allows subnets to span permanent repeaters and
bridges, but not non-permanent types. You can use permanent
repeaters and bridges to preserve subnet IDs, and hon-permanent
types to maintain flexibility in order to change the router type later.

Select whether authentication is enabled for communication with the
LonMaker tool. Authentication can only be enabled for a router if
authentication is enabled for the LonMaker drawing. To check
whether authentication is enabled for the LonMaker drawing, open
the LonMaker menu, click Network Properties, and click the
Authentication tab.

Specify the authentication key if the router has already been installed
on another network with an authentication key. The authentication
key can be up to twelve hexadecimal digits. If you specify a key of
less than twelve digits, the LonMaker tool adds leading zeroes to
create a twelve-digit key.

Indicate whether priority messaging is enabled on one or both sides
of the router. Priority messaging consumes network resources and
bandwidth, and can degrade network performance. Select priority
messaging when critical devices that use priority messaging are on
one of the channels attached to the router and need to forward
priority messages through the router. If you enable priority
messaging, select whether the priority slot will be determined
automatically or manually. If you select Manual, enter the priority
slot in the Slot box.

If you selected the Commission Device check box on the first page of the wizard, the first window
for commissioning the router appears. See Commissioning Devices and Routers in Chapter 5,
Installing Networks, for instructions on commissioning the router.

If you did not select the Commission Device check box on the first page of the wizard, click
Finish to add the router shape to your LonMaker drawing.

Using Automatic Channel Selection

You can use automatic channel selection to enable the LonMaker tool to automatically select the
appropriate channels for a new router, skipping the New Router Wizard. This feature lets you create a
new router with a single click and drag.

To enable automatic channel selection in your LonMaker drawing, open the LonMaker menu, click
LonMaker Options, select Device from the Options Category list, and then select the Automatic
Channel Selection check box. You can also have automatic channel selection enabled by default in
each LonMaker drawing you create or open. In the LonMaker Design Manager, click the LonMaker
Default Options tab, select Device from the Options Category list, and then select the Enable
Automatic Channel Selection check box.

The order of the criteria used by the LonMaker tool to select the appropriate channels is as follows: (1)
closest qualified channels to the router shape, in which the channel shapes are within 1% times the
width of the router shape; (2) most recently used or created channels; and (3) other available defined
channels. If no channel can be selected using the preceding criteria, the New Router Wizard appears.
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Changing a Router Channel

You can change one or both of the channels assigned to a router shape. You can do this to assign a
router to a channel different from the one that was automatically selected by the LonMaker tool, or to
physically move a router to a different compatible channel. To move a router to a different channel,
you can either right-click the router and then click Move Device on the shortcut menu, or you can use
the Connector tool on the Visio Standard toolbar to graphically move the router.

To use the Move Device command, right-click the router shape and click Move Device on the shortcut
menu. See Moving LonMaker Shapes in this chapter for moving a device using the Move Device
command.

To use the Visio Connector tool to move the device, follow these steps:

1. Select the Connector tool ' on the Visio Standard toolbar.

2. Position the Connector tool over the “x” connection point of the router so that a red box appears
over the “x”.

3. Click and hold the mouse button.

4. Drag the Connector tool to the center of the shape of the desired channel so that a red box appears
around the channel shape.

5. Release the mouse button.

6. Select a different tool on the Visio Standard toolbar if you will not be making additional
connections or re-assignments (if you continue to use the Connector tool to add new devices,
routers, or functional blocks shapes to your drawing, Visio will attempt to connect the shapes,
which may not be the desired action or could be an action that generate errors).

Creating a Channel

A channel is the physical media upon which devices communicate between each other. When you
initially create a LonMaker drawing, it contains one channel named Channel 1 by default. You can
add additional channels to your LonMaker drawing. Doing so allows you to use different media within
the same network, isolate network traffic for performance, isolate devices for reliability, and increase
the number of devices beyond the limit of a specific transceiver.

To create a channel, follow these steps:

|

1. Drag the Channel shape [=fe! | from the LonMaker Basic Shapes stencil to your LonMaker
drawing. The Channel Definition dialog box appears.
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Channel Definition

— Channel Definition

(¢ Shape representz a new channel

(™ Zhape reprezents an existing channel

Source channel name: |

Channel Name:

| channel 1]

Tranzceiver Type:
WMaximum Number of
Priority Slots:

Channel bit rate:

Round-trip Delay
(+ Use default

" Specify:

Description:

| TRIFT-10 |
4
78125

milizeconds

o]

Cancel

Help

2. Enter the following information:

Channel Definition

Source Channel Name

Channel Name

Transceiver Type

Maximum Number of
Priority Slots

Channel Bit Rate

Select whether the shape represents a new or an existing channel.

e  Select Shape Represents a New Channel if you are adding a
new channel to your LonMaker drawing.

o  Select Shape Represents an Existing Channel to place devices
in different subsystems on the same channel. Each subsystem
may have only one channel shape for a given channel, but the
same channel shape may appear in many subsystems.

If you are creating a channel from a copy (a custom master shape that
includes a channel or an existing channel), this field displays the
name of the source channel.

If you are creating a new channel, enter the channel name. The name
must be unique within the network and may be up to 85 characters
long. The name may include embedded spaces, but it may not include
periods, backslashes, colons, forward slashes, or double quotes.

If you are adding an existing channel to the current subsystem, select
which channel you want to add from the Channel Name list.

If you are creating a new channel, select the channel type from the
list.

If you are adding an existing channel to the current subsystem, the
channel type will be displayed in a read-only box.

Displays the maximum number of priority slots available on the
selected channel. This is a read-only box unless Transceiver Type is
set to Custom.

Specifies the typical performance (packets per second) of the
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selected channel type.

Round-Trip Delay Select whether to use the default round-trip delay or to specify a time
for the channel in milliseconds.

o  Select Use Default to use the default of two packet cycles based
on the average packet size.

o  Select Specify to set the value to the expected longest round-trip
time of a message (for example, message and response). This
option allows expected traffic patterns to be input into the system
so that the timer calculations can be affected accordingly.

Description If you are creating a new channel, you can enter an optional
description of the channel. This description has no effect on network
operation, but you can use it to provide additional documentation for
as-built reports.

3. Click Finish to add the channel shape to your LonMaker drawing.

Creating a Subsystem

Subsystems allow you to break a large network into more manageable parts. In a building control
network, for example, one subsystem could contain lighting controls and another temperature controls.

Each page of a LonMaker drawing represents a subsystem. Subsystems may be nested like directories
on your computer, so the temperature control subsystem could contain other subsystems representing
each floor of the building, for example.

You can also create subsystems in separate LonMaker drawings. Using this feature, you can create
large networks while maximizing Visio’s performance by limiting the number of pages in a single
drawing. You can also create separate subsystems for large networks with multiple installers in which
each installer works on their respective subsystem.

To create a subsystem, follow these steps:

1. Drag the Subsystem shape [====| from the LonMaker Basic Shapes stencil to your LonMaker
drawing. The New Subsystem Wizard appears.
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2.

New Subsystem Wizard
Subsystem

Drawing

{ Existing

+ New

De=cription:

Subsystem Contents Copy

i+ Do not copy

[~ Open a= current page

[~ Exclude nested subsystem from subsystem operations

X

| Lighting

| - El

Name: | Building 2&16Lighting

| Finish | Cancel Help |

Enter the following information:

Subsystem

Drawing

Enter the name of the subsystem. The name must be unique within
the current subsystem and may be up to 85 characters long. The
name may include embedded spaces, but it may not include periods,
backslashes, colons, forward slashes, or double quotes. Subsystem
names are case sensitive.

If you create a subsystem from a copy (a custom subsystem master
shape or an existing subsystem shape), the LonMaker tool will
automatically append a number, starting at 1, to the subsystem name
in the page tab. The number will be incremented by one each time a
subsystem with same name is created. The subsystem name in the
page tab, though, may not match that in the title block at the top-
center of the drawing.

Subsystems with same name can exist within different levels in the
subsystem hierarchy of the same network.

Select whether to create the new subsystem in an existing or a new
LonMaker drawing.

e Select Existing to create the subsystem in an existing subsystem
within the current LonMaker network. Select the existing
subsystem in which the new subsystem will be placed. The
current subsystem is listed by default.

e Select New to create the subsystem in a new drawing page
within the current LonMaker network. Enter the name of the
new drawing page in the Name box. The default name is
<Network Name> Subsystem [Index]. An index will be
appended to the name of the drawing page if a naming conflict
exists.
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Subsystem Contents
Copy

Open as Current
Page

Exclude Nested
Subsystems from
Subsystem
Operations

Description

Select which objects to copy in the subsystem and any nested
subsystems. You have three choices:

e Do not copy. Only the subsystem shape will be copied. None
of the contents of the original subsystem will be copied into the
new subsystem. This is the only option available when you
create a new subsystem by dragging a Subsystem shape from
the LonMaker Basic Shapes stencil to the drawing (all of the
options are available when you create a new subsystem by
copying an existing one).

e Copy only Selected Subsystem. Only the contents of the
original subsystem will be copied to the new subsystem. Nested
subsystems and their contents will not be copied.

e Copy Selected. All contents of the original subsystem,
including nested subsystems and their contents, will be copied
to the new subsystem.

Open the new subsystem after it has been created. If this check box is
cleared, the LonMaker tool will create the new subsystem but remain
in the current subsystem. This check box is cleared by default.

Applies subsystem operations to only the devices in the parent
subsystem. This check box is cleared by default, which means that
subsystem operations are applied to devices in the parent subsystem
and all of its nested subsystems.

Provides an optional description of the subsystem. This description
has no effect on network operation, but you can use it to provide
additional documentation for as-built reports.

3. Ifyou are creating this subsystem in a network that uses user profiles and passwords, click Next to
set Guest Privileges for this subsystem (see User Profiles in Chapter 3, Getting Started for more
information). Otherwise, click Finish to add the subsystem to your LonMaker drawing.

Creating a Supernode

A supernode is a subsystem with its own network variable interface. Using a supernode allows you to
provide a simple interface to an arbitrarily complex subsystem. For example, a supernode that
contains lighting controls may have a network variable interface that allows the devices contained
within it to be put into emergency override. This allows the integrator to identify easily the critical
interfaces into the subsystem while ignoring those that are typically only used internally by the

subsystem.

Any network variable on any functional block in a subsystem may be exported one or more levels up
the subsystem hierarchy to the subsystem shape and be used as a supernode.

To create a supernode, follow these steps:

1. Create a subsystem, and then create one or more devices and one or more functional blocks in that

subsystem.

2. Go back to the parent subsystem and drag a network variable shape onto the subsystem shape you

just created.

3. Adialog opens in which you select a network variable of the appropriate direction in that

subsystem.
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4. Right-click the subsystem and click Expand from the network navigator. All devices, functional
blocks, and available network variables in the network hierarchy will be displayed. Select one or
more network variables to be supernodes. To select all the available network variables, click
Select All from the network navigator.

5. Click OK. Shapes for the selected network variables appear on the subsystem shape.

Tips: You can connect supernodes just as you would use network variables on a functional block. See
Creating Connections in this chapter for more information on connecting network variables.

You should limit the number of network variables on a single supernode to 30. Having more than 30
network variables will degrade your network’s performance.

Re-Naming and Deleting a Supernode Network Variable

You can change the name or delete an unconnected supernode network variable shape. Changing the
name of or deleting a supernode network variable shape will not affect the naming or presence of the
source network variable.

To change the name of a supernode network variable, click the subsystem shape and click the network
variable shape you want to rename. Right-click the selected network variable shape, select Properties
from the shortcut menu, and enter a new name in Exported Name box in the Network Variables
Properties dialog box.

To delete a network variable from a supernode, click the subsystem shape and click the network
variable shape you want to delete. Right-click the selected network variable shape and select Delete
from the shortcut menu.

Copying a Subsystem or Supernode

You can copy a subsystem or supernode to create a new subsystem or supernode with the same
devices, functional blocks, connections, and configuration as the original, including any nested
subsystems and supernodes.

To copy a subsystem or supernode, follow these steps:
1. Right-click the subsystem or supernode shape to be copied and click Copy on the shortcut menu.

2. Right-click anywhere in the LonMaker drawing, in the same or in a different subsystem, and click
Paste on the shortcut menu. The New Subsystem Wizard appears.
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Instead of performing steps 1 and 2, you can hold down CTRL and drag the subsystem or
supernode shape to the desired location.

3. Enter the information for the new subsystem following the instructions in Creating a Subsystem.

4. Click Finish. The LonMaker tool copies the subsystem or supernode. If only a single end of a
reference connection is in a copied subsystem, the network variable will be connected to the
existing connection specified by the reference. The copy operation does not require any user
input, with the following exceptions:

e  The LonMaker tool prompts you to determine whether copied channel shapes represent an
existing channel or a new channel.

o If the copy causes functional blocks to be created that are not associated with any device, the
LonMaker tool prompts you to determine on which devices the new functional blocks reside.

Creating Connections

Creating connections enables devices to exchange data. You can create unicast connections in which
an output network variable is connected to a compatible input network variable, and you can create
multicast connections in which a single output or input network variable is connected to multiple
compatible input or output network variables, respectively. Network variables must have the same
type to be compatible. Once you create a connection, the input network variables will receive all
updates from the output network variables in the connection. You can also connect input and output
message tags, and the input message tags will receive all updates from the output message tags in the
connection. This process of connecting network variables and message tags is called binding, and the
logical connections are thought of as virtual wires.

You can connect a network variable on any functional block or supernode in a network with a
compatible network variable on any other functional block or supernode—even if the network
variables are in different subsystems. You can also create a connection between input and output
network variables on the same functional block. This is called a turnaround connection. A turnaround
connection may be appropriate for a device that receives the data it transmits.

Every connection has one hub network variable and one or more target network variables. The end of
the hub network variable is marked with an x; the target network variables are each marked with a +.
When creating a unicast connection, it does not matter which end of the connection is the hub and
which is the target. However, when creating large multicast fan-in connections (multiple output
network variables connected to a single input network variable) or fan-out connections (a single output
network variable connected to multiple input network variables), make the common network variable
the hub. This will reduce the time required to make the connection. For example, in a fan-in
connection, the single input network variable should be the hub; in a fan-out connection, the single
output network variable should be the hub.

You can connect functional blocks in three ways:
e Use the Connector shape on the LonMaker Basic Shapes stencil.

e Use the Connector tool on the Visio Standard toolbar. This is the easiest way to create unicast
connections.

e Use the Network Variable Connection dialog box. This is the easiest way to create multicast
connections.

The following subsections explain how to use each of these three methods.
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Creating a Connection with the Connector Shape

L
You can create a connection with the Connector shape C_‘I in the LonMaker Basic Shapes stencil.
You can only use this method to connect functional blocks or supernodes that are in the same
subsystem. You can connect network variables or message tags on functional blocks or supernodes
whether they have network variable or message tag shapes or not.

To connect functional blocks or supernodes with network variable or message tag shapes, drag a
Connector shape from the LonMaker Basic Shapes stencil to your LonMaker drawing, placing one end
of the Connector shape on the connection point on the end of the network variable or message tag you
want to connect (a red square will appear around the “x’ connection point). Then drag the unconnected
end of the Connector shape to the connection point of the other network variable or message tag.
Connector shapes that have been properly connected on both ends will be black; otherwise, they will
be red. To create a fan-out or fan-in connection, repeat the process with additional Connector shapes.

To attach a Connector shape to a functional block that does not have a network variable or message tag
shape, place the end of the connector shape directly onto one of the four connection points around the
functional block. Once a functional block is connected via one of its connection points, the Network
Variable Connection dialog box opens. Follow the steps in Creating a Connection with the Network
Variable Connection Dialog Box to finish creating the connection.

If you create a connection with multiple message tags, connect the output message tags together
(instead of using the msg_in tag). Select one of the output message tags as the hub and connect it to
all the other output message tags (do not daisy chain the connection). The resulting connection will be
the same regardless of which message tag you select as the hub.

See Connection Master Shapes in Chapter 12, Creating and Using Custom LonMaker Shapes and
Stencils, for information on creating multiple connections in a single operation.

Creafing a Connection with the Connector Tool

You can create a connection using the Connector tool. This is the quickest way to create unicast
connections. To create a connection with the Connector tool, follow these steps:

1. Select the Connector tool ' on the Visio Standard toolbar.

2. Point to the network variable or message tag shape of the first functional block or supernode to be
connected until a red square appears around the shape.

3. Hold down the mouse button and then point to the network variable or message tag shape of the
second functional block or supernode to be connected.

4. Release the mouse button.

5. Select a different tool on the Visio toolbar if you will not be making additional connections or
re-assignments. If you continue to use the Connector tool to add new devices, routers, or
functional blocks shapes to your drawing, Visio will attempt to connect the shapes, which may not
be desired or could generate errors.

Creating a Connection with the Network Variable Connection
Dialog Box

You can create a connection using the Network Variable Connection dialog box. This dialog box
provides a powerful and flexible method for creating connections. It provides a hierarchal view of the
devices, functional blocks, and network variables in your LonMaker network. You use this view to
select the network variable hub and one or more targets to connect. It is the quickest method for
creating fan-in or fan-out connections because you can select multiple network variable targets to
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connect to a hub network variable with a few mouse clicks. You can change the properties of the
connection while you are creating it (you can also change the properties after you create the

connection).

You must use this dialog if you want to connect network variables or message tags that are located in
different subsystems, or if you are connecting a functional block without network variable or message

tag shapes.

To create a connection using the Network Variable Connection dialog box, follow these steps:

1. To connect two or more functional blocks or supernodes in the same subsystem, hold down CTRL
and click the functional blocks and supernodes to be connected. The selected functional blocks
and supernodes will be highlighted pink, and a green box will appear around them. Right-click
one of the selected functional blocks or supernodes and then click Connect on the shortcut menu.

e To connect functional blocks in different subsystems or to select network variables to be
connected, right-click an empty space in your LonMaker drawing, and then click Connect on
the shortcut menu. The Select Objects window appears. Use the network navigator to select
the functional blocks and/or supernodes you want to connect and then click OK.

e To create a turnaround connection, right-click a functional block or supernode and then click
Connect on the shortcut menu. The Select Objects window appears. Use the network
navigator to select the functional block or supernode to connect and then click OK.

The Network Variable Connection dialog box opens.

Network Variable Connection

Hub: | Root Lighting/DE- 1/0- 1/Digital Display

v Nvs

] C MTs Cancel

=-§p RootLighting
= @ DL 1

=€ DL1

&

Help

Pl

Add FBISNs. .

Connections:

Graphics

Cennection Attributes

Mew connections:

{+ Mormal

" Use references

Show Connections
(* Selected connections

(" Selected connection targets
" Between selected FB/SHs
" From or to selected FB/SNs

| <Default Connection Description=> j T | s |

2. Create the network variable connection by selecting the following options:

Hub: (box)

Hub (tab)
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Displays the currently selected hub network variable. This is useful
when you are selecting the target network variables.

Displays a hierarchal view of the network, consisting of the
subsystems, devices, functional blocks, and all available network
variables that can be selected as the hub. Select the hub network
variable on this tab before clicking the Target tab.
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Target

Connections

Connection Attributes

New Connections

Properties

Assign

Display

Add

Add All

Add FB/SNs

Graphics

Show Connections

Displays a hierarchal view of the network, consisting of the
subsystems, devices, functional blocks, and all compatible network
variables that can be selected as targets. Select a target and then click
Add.

Lists the connections that are scheduled to be created.

Displays the connection description that will be assigned to all new
connections created. Select <Default Connection Description> to
use a smart connection description as described in Using Automatic
Connection Description Selection.

Opens the Connection Details dialog, which specifies the attributes
of the selected connection description. You can also create new
connection descriptions in this dialog.

Assigns the currently selected connection description to all
connections in the Connections box.

Select which types of connection points are displayed.
e NV. Displays available or compatible network variables.

e MT. Displays available message tags. This option is only
available if you are connecting virtual functional blocks.

Adds a connection with the currently selected network variable
target to the Connections pane.

Adds connections with all compatible network variable targets to the
Connection pane.

Opens the Select Object dialog box, which you can use to add
functional blocks or supernodes to the hub and target tabs. This
includes functional blocks or supernodes in different subsystems and
those in the same subsystem that were not initially selected.
Right-click any object in this dialog and use the network navigator to
expand, select, and deselect functional blocks or supernodes. Click
OK when finished.

Select the type of connector shape to be used in the LonMaker
drawing for the connection.

e Normal. A connection shape will be used to represent the new
connection.

e Use References. A reference connection shape will be used to
represent the new connection. This option will automatically be
selected if you are connecting functional blocks or supernodes
in different subsystems.

Select which connections are displayed in the Connections box. You
have four choices:

e Selected Connections. Displays the connections that you
selected in the LonMaker drawing when you opened the
Network Variable Connections dialog box.

e Selected Connection Targets. Displays all connections to the
selected targets.

o Between Selected FB/SNs. Displays connections between any
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of the selected functional blocks and supernodes and displays
connection between any pairs.

e From or To Selected FB/SNs. Displays all connections from or
to all selected functional blocks and supernodes.

3. Under the Hub tab, select the hub network variable for the connection. The icon for the selected
NV will be highlighted yellow. To connect a network variable on a functional block or supernode
not listed in the Hub tab, including those in a different subsystem, click Add FB/SNs and add the
desired functional block or supernode.

4. Click the Target tab. Select the desired target network variable for the connection. The icon for
the selected target network variable will be highlighted yellow. To connect a network variable on
a functional block or supernode that is not listed in the Target tab, including those in a different
subsystem, click Add FB/SNs to add the desired functional block or supernode.

5. Click Add. The connection will be added to the Connections box below. Repeat steps 3 and 4 to
create additional connections. Optionally, you can select one target network variable and then
Add All to create connections to the selected hub with all compatible target network variables
with the same name and type of the selected target network variable. This is useful for quickly
creating large fan-in or fan-out connections.

6. Inthe New Connections box, select a connection description to assign to all the new connections
listed in the Connections box. You can click Properties to view and modify the properties of the
connection description displayed in the New Connections box. See Using Connection
Descriptions in this chapter for more information on using and creating connection descriptions.

7. Click OK. The connections listed in the Connections box will be added to your LonMaker
drawing.

8. If the LonMaker tool is attached to the network and OnNet, and the devices participating in the
connection have been commissioned, the connection information in the physical devices is also
updated.

Using Reference Connection Shapes

You can use reference connection shapes to simplify a LonMaker drawing and connect functional
blocks and supernodes in different subsystems. A reference connection replaces the single connector
shape between a set of connected functional blocks or supernodes with a pair of identically named
reference connection shapes that are attached to both ends of the connection. The reference connection
functions in the same manner as a normal connection— the only difference is the graphics used to
represent the connection.

Reference connection shapes by default are numbered, starting at 1. The numbering for each
subsequent set of reference connector shapes used is incremented by one. You can rename the
reference connector shapes to something meaningful; however, the name must be unique within the
network. If a name is not unique, the LonMaker tool will suggest an alternative name that is unique (it
will suggest a name with an index [starting at 1] appended to the name, or a name with the index
incremented). If you change the name on one end of the connection, the name on the other end will
automatically be updated. You cannot renumber reference connection shapes.

Feedback
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Reference connections are automatically used for connections between functional blocks or supernodes
in different subsystems. You can also use reference connections to simplify your LonMaker drawing
by reducing the number of crisscrossing connector shapes that can clutter a LonMaker drawing.

To use reference connection shapes, you can create new connections that are represented by reference
connection shapes (see Creating a Connection with the Network Variable Connection Dialog Box), or
you can right-click an existing connection represented by a connector shape and then click Use
Reference on the shortcut menu to change the connector shape to a reference connection shape.

Aligning Reference Connection Shapes

You can automatically align and keep aligned all the reference connection shapes in a subsystem or the
reference connection shapes attached to a specific functional block. This feature eliminates the need to
manually move functional block, connector, and connector reference shapes to keep your LonMaker
drawing organized.

To align all reference connection shapes in a subsystem, right-click an empty space in the subsystem,
point to Display Options, and then click Align All Reference Shapes on the shortcut menu. This will
set the Align Reference Shapes option on all the functional blocks in the subsystem and align all the
reference connection shapes in the subsystem based on the settings in the network properties:
Functional Block options category.

To enable automatic reference connection shape alignment for one or more functional blocks,
right-click the functional block (or select multiple functional blocks and right-click one of them), point
to Display Options, and then click Align Reference Shapes if it is not set. The reference connection
shapes attached to the selected functional block(s) will then be aligned based on the settings in the
network properties: Functional Block options category.

Once the automatic alignment feature is enabled on a functional block, all attached reference
connection shapes will follow the functional block when it is moved. In addition, reference connection
shapes will automatically be re-aligned when you make changes your LonMaker drawing (for
example, if you add or remove network variables or reference connection shapes).

When this feature is disabled, the attached reference connection shapes are no longer locked to the
location of the functional block shape. The attached reference connection shapes will initially still
move with the functional block shape, but they can also be moved independently. However, once you
move a reference connection shape, it will no longer follow the functional block shape.

See Functional Block Options in Appendix A for customizing the automatic reference connection
shape alignment feature.

Using Connection Descriptions

You can set the properties for a connection by either manually selecting a connection description or
having the LonMaker tool automatically select a connection description.

Connection Description Properties

A connection description is a set of properties, namely the message service type and addressing mode,
that apply to a network variable connection. The message service type determines how network
variable updates (messages) are delivered and verified. The addressing mode determines how a
message packet travels over the network. There are three main message service types: acknowledged,
repeated, and unacknowledged. Addressing modes include subnet/node ID for unicast connections,
and alias, broadcast, or group for multicast (fan-out) connections.

Message Service Type

You can specify one of the following message service types for each connection description. The
message service types vary in reliability and resources consumed.

e Acknowledged means that the sending device expects to receive confirmation from the receiving
device or devices that a network variable update was delivered. The sending application is
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notified when an update fails, but it is up to the developer of the sending device to handle the
notification in the device application. While acknowledged service is very reliable, it can create
excessive message traffic, especially for large fan-out or polled fan-in connections. When
acknowledged messaging is used, every receiving device has to return an acknowledgment.
Acknowledged messaging can be used with up to 63 receiving devices, but an acknowledged
message to 63 devices generates at least 63 acknowledgements—more if any retries are required
due to lost acknowledgements.

e Repeated means that the sending device sends out a series of network variable updates, but does
not expect any confirmation from the receiving device. Repeated service with three repeats has a
99.999% success rate in delivering messages. Repeated service provides the same probability of
message delivery as acknowledged messaging with the same number of retries, with significantly
lower network overhead for large multicast fan-out connections. For example, a repeated message
with three retries to 64 devices generates four packets on the network, whereas an acknowledged
message requires at least 64 packets

e Unacknowledged means that the sending device sends out the network variable update only once
and does not expect any confirmation from the receiving device. This message service type
consumes the least amount of resources, but is the least reliable.

You can enable authentication for any acknowledged connection. With authentication, the receiving
device challenges the sending device for verification in between receiving the network variable update
and sending an acknowledgement to the sending device. This results in twice as much traffic as
acknowledged service. .

You can enable priority messaging for any connection. With priority messaging, the device with the
highest priority sends its packet before any other devices can send theirs. This is accomplished by
assigning each priority device a time slot where it can transmit before all other lower priority and
non-priority devices. These time slots consume network bandwidth; therefore, priority messaging
should only be used for critical devices and data.

Addressing Mode

You can specify the addressing mode for each connection description. The addressing mode specifies
the type of destination addressed that is used for packets within the connection. Addressing modes
include subnet/node ID for unicast connections, and broadcast, group, or alias for multicast (fan-out)
connections. Each of these addressing modes is described as follows:

e Subnet/Node ID addressing means that a message packet travels from the sending device to the
destination device using the 2-byte logical address of the destination device.

e Broadcast addressing means that message packets are sent to all devices within a domain (all
devices in a network) or a subnet (a set of devices on one channel or a set of channels connected
by permanent repeaters).

e Group addressing means that message packets are sent to devices assigned to a group, which
requires a 1-byte address shared by all members of the group.

e Alias addressing means that message packets are sent to devices using network variable aliases
and unicast addressing, if possible. Aliases behave like shadow copies of network variables and
can be used to overcome connection limitations of non-alias network variables.

Subnet/node ID and broadcast addressing do not require an address table entry on the destination
device or devices, whereas group addressing does. Alias addressing requires an address table entry on
the destination device when used with group addressing.

Viewing and Creating Connection Descriptions

The LonMaker tool provides fifteen pre-defined connection descriptions, which vary in the message
service type and addressing mode used. The following table details each of these pre-defined
connection descriptions.
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Multicast

Messaging Addressing
Connection Description New | SCD Service Mode
Acknowledged Acknowledged Group
Acknowledged with Alias Multicast ° Acknowledged Alias
ConnectDescTemplate_0* N/A N/A
Repeated with Alias Multicast ° Repeated Alias
Repeated with Broadcast Multicast ° Repeated Broadcast
Repeated with Group Multicast Repeated Group
Repeated™*
SCD_Alias ° ° Acknowledged Alias
SCD_Default Repeated Group (if
o o available);

otherwise, domain

broadcast
SCD_SubnetBcast ° ° Repeated Subnet broadcast
SCD_Unicast ° ° Acknowledged Group
Unacknowledged with Alias Multicast ° Unacknowledged Alias
Unacknowledged with Broadcast Multicast ° Unacknowledged Broadcast
Unacknowledged with Group Multicast Unacknowledged Group

Unacknowledged**

*ConnectDescTemplate_0 is the default connection description. It enables the LonMaker tool to automatically select a smart
connection description that uses the most appropriate message service type and addressing mode for the connection. It cannot be

modified or deleted.

**Repeated and Repeated with Group Multicast are identical, as are Unacknowledged and Unacknowledged with Group
Multicast. Repeated and Unacknowledged support connections using these connection descriptions in LonMaker networks that

were created with previous releases of the LonMaker tool.

You can view the properties of these pre-defined connections and create new connection descriptions
in the Connection Details dialog box. You can also use this dialog to change the properties of a pre-
defined connection. To access this dialog box, right-click a connector shape, select Properties from
the shortcut menu, and click Properties on the Network Variable Connection dialog box.
Optionally, you can open the LonMaker menu, click LonMaker Options, select Smart Connection
Descriptions from the options category list, and then click Details.
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Connection Details

Name: Repeated ﬂ oK
Cervice T Cancel
vpe
" Auto (" Ackd {* Repeated (" Unackd Help
— Priority 1 —Awuthentication
* Auto ™ Mo ™ Yes * Auto ™ No [ Yes Hew
— Description; 1 Delete

More ==

To view the properties of a connection description, select the connection description from the Name
list. If you do make changes, click OK and the LonMaker tool then updates all network variable
members of the connection with the modified connection description

To create a new connection description, click New. The New Connection Description dialog box
opens.

New Connection Description g|

Enter a connection description name: Ok

| Cancel

Initial Values for Mew Connection Description Help

{* U=ze currently dizplayed values

(" Use default values

Enter the name of the new connection description and select whether the currently displayed or default
attributes are used, and then click OK. Make any desired changes to the attributes of the new
connection description and then click OK. The new connection description will appear in the Name
list in the Network Variable Connection dialog box.

Using Automatic Connection Description Selection

You can use the LonMaker tool to automatically select the connection description for network variable
connections. The LonMaker tool will select the connection description that optimizes network
performance, while providing reliable message delivery and minimizing network resource usage.

To support automatic connection description selection, the pre-defined connection descriptions include
smart connection descriptions (SCDs) . When a smart connection description is assigned to a
connection, the LonMaker tool automatically selects the appropriate SCD when a connection is created
or changed. The LonMaker tool determines the appropriate SCD based on the number of target
network variables, whether the target network variables are located on the same or different subnet,
and the availability of network variable aliases.
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The following flow chart demonstrates the process the LonMaker tool uses to select the appropriate
SCD.

SCD_Unicast
Acknowledged service
Aliases for selector conflicts
Does not use broadcast

SCD_SubnetBcast
Repeated service (3 repeats)
Aliases for selector conflicts
Subnet broadcast

All targets on
same subnet?

SCD_AliasUnicast
Acknowledged service
Alias multi-unicast
Does not use broadcast

# of targets
<Z7?*

SCD_Default

Repeated service (3 repeats)
Aliases for selector conflicts
Does not use broadcast

Group available?

SCD_Default

Repeated service (3 repeats)
Aliases for selector conflicts
Domain broadcast

* Z = 5 by default

These automatic SCD selection rules do not apply to message tag connections, fan-in
connections (where the hub is an input network variable), or connections in which you specify
a non-SCD for the connection description.

You can modify the automatic SCD selection rules by opening the LonMaker menu, clicking
LonMaker Options, and then selecting the Smart Connection Descriptions options category. The
network properties: Smart Connection Descriptions options category is not available from the
LonMaker Default Options tab in the LonMaker Design Manager.
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Network Properties E|

LonMaker Options l

Optionz category: Smart connection dezcriptions B Restore Defaultz I

Smart Connection Dezcription Options

Maximum targets for aliaz unicast: 5

Cennection Description Names:

Unicast connections Details...

{sCD_Unicast -]
Subnet broadcast

scD_subnstBeast |
Alias unicast

| 5CD_AliasUnicast ]
Default

sco_pefaut ~|

oK | Cancel | {0 | Help |

You can change or disable the connection description used for each condition in the automatic
connection description selection process. If you disable the connection description for a given
condition, the LonMaker tool will select the next defined connection description. You can also change
the maximum number of target network variables used to select between the Alias Unicast and Default
conditions. The default value of 5 provides a good balance between total transaction time and network
resource usage.

Clicking Details opens the Connection Details dialog, in which you can modify pre-defined
connection descriptions or create new ones.

Changing the Connection Description for a Connection

You can quickly change a connection description used for a connection by manually selecting a new
one. To manually select a new connection description, right click the connection, point to Set
Connection Description, and then click the desired connection description on the shortcut menu. To
disable automatic connection description selection, select a connection description that does not start
with “SCD_". To enable automatic connection description selection, select <Recompute>.

Delete i

Get Input Yalue D0-1.00 1
et Output Yalue

Monitor Input Yalue

Monitor Sutput Yalue

Propetties.

ol <Recampute =

Lise Reference Acknowledged
- Acknowledged-alias
ConnectDescTemplate 0
Repeated
Repeated-Alias
Repeated-Broadcast Multicast
Repeated-Group Mulkicast
SCD_AliasUnicast
SCD_Default

Copy
Duplicate:

<

SCD_Unicist

Unacknowledged
Unacknowledged-Alias
Unacknowledged-Broadcast Multicast
Unacknowledged-Group Multicast
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Hiding and Showing Connector Shapes

You can hide connector shapes to simplify a LonMaker drawing, or you can selectively show
connector shapes attached to specific functional blocks or supernodes to examine their connections.

You can hide or show all of the connector shapes in a subsystem; hide/show connector shapes attached
to specific functional blocks or supernodes; or control the creation and hide/show connector shapes
attached to a functional block using the functional block properties Options tab.

Hiding and Showing All Connector Shapes in a Subsystem

You can hide or show all of the connector shapes in a subsystem. To do this, right-click an empty
space in the drawing, point to Display Options, and then click Hide All Connections or Show All
Connections.

Monitored connections cannot be hidden using the Hide All Connections command. See Using
Monitored Connections in Chapter 6, Monitoring and Controlling Networks, for more information on
enabling and disabling connection monitoring.

Hiding and Showing Selected Connector Shapes Attached fo
Functional Blocks or Supernodes

You can hide or show the connector shapes attached to specific functional blocks or supernodes. To
do this, right click the functional block or supernode, point to Display Options, and then click Hide
Connectors or Show Connectors. The connector shape will be hidden if Hide Connectors was
selected on the functional block at the other end of the connection, and neither end of the connection is
being monitored (monitored connections cannot be hidden using the Hide Connectors command).

You can also hide or show connectors for multiple functional blocks or supernodes at one time. Drag a
selection net around the functional blocks or supernodes with connectors you want to hide or show, or
click one functional block, hold down CTRL, click all other functional blocks and supernodes, and
then right-click one of the selected functional blocks; point to Display Options; and then click Hide
Connectors or Show Connectors.

. —

g-----
—Wugal Feedbaf.s(

%ode I;j
ratle |
o

Browse. ..

Configuration Properties  *
Configure...

iZonnect..,

Delets
Delete NYs and MTs...

Display Options Align Reference Shapes
G0 Ta Device + Automatic Sizing
Manage. .. Hide Connectors

Mave FB Show Conneckaors

Open Shape

Plug-ins 4

Propetties. ..

Copy

Duplicate

e To hide a connector shape directly attached to two functional block shapes (not attached using a
reference shape), select Hide Connectors on both functional blocks. The connector shape will be
hidden at both ends. To show the connector shape, you only need to select Show Connectors on
one of the attached functional blocks.

e Unlike connector shapes attached directly to functional blocks, a connector shape attached via
reference can be hidden on one end while being shown on the other. To hide a connector shape
attached via a reference shape, select Hide Connectors on one of the attached functional blocks.
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The connector shape and its reference shape will both be hidden on that end. Repeat this step on
the other attached functional block to hide the corresponding shapes on the other end of the
connection.
The following series of figures demonstrates how you can hide and show connections. This example
uses two analog input functional blocks connected to an analog functional block. One connector shape
is attached directly to both functional blocks; the other is attached via a reference shape.

Al-1AI- 1

Aq A

“lligral Chgital_!

Al-1.AL-2 Al-1.AFB-1
Show Connectors is set by default on all three functional blocks.

Connectors Hidden

Al-1.Al-1

Aq A

lligral Chgital_!

Al-1.Al-2 Al-1.AFB-1

Right click AI- 1.AI- 1, point to Display Options, and then click Hide Connectors. There is no
change because Show Connectors is still set on functional block A1-1.AFB-1.

Connectors Hidden

e

Al-1.40-1
Connectors Hidden

A_Cul

e =

i al Dhigital_ Ol

Al-1.Al-2 Al-1. AFB-1

Right click A1-1.A1-2, point to Display Options, and then click Hide Connectors. The connector
and reference shapes attached to this functional block are hidden. There is no change to the connector
and reference shapes attached to A1-1.AFB-1 because connector shapes attached via reference are

hidden/shown independently on each end.
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Connectors Hidden

F
a

Connectors Hidden

Al-1.41- 1

Connectors Hidden ; A

LR igsal Digital_Cu

Al-1.A)-2 Al-1.AFB-1

Right click A1-1.AFB-1, point to Display Options, and then click Hide Connectors. The connector
shape between functional blocks A1-1.A1-1 and A1-1.AFB-1 is now hidden because Hide
Connectors is selected on both attached functional blocks. The reference shape attached to functional
block A1-1.AFB-1 is now also hidden.

+

Connectors Hidden

Al-1.4A1-1

Connectors Hidden ; Al

Ao igal Digital_Ow

Al=1.Al-2 Al-1.AFB-1

Right click AI- 1.AI- 1, point to Display Options, and then click Show Connectors. The connector
shape between functional blocks A1-1.A1-1 and A1-1.A1-2 is now visible because Show Connectors
is selected on one of the functional blocks to which it is directly attached.

Hiding and Showing Connector Shapes Attached to a Functional Block

You can control the creation of connector shapes and control whether they are hidden or displayed
from the Options tab in the Functional Block Properties dialog. The settings in the dialog apply only
to functional blocks (not to supernode). To use this dialog to control functional block connections,
follow these steps:

1. Right-click a functional block, click Properties on the shortcut menu, and then click the Options
tab.

To select multiple functional blocks, click one functional block, hold down CTRL, click all other
functional blocks with connectors you want to hide or show, right-click one of the selected
functional blocks, click Properties on the shortcut menu, and then click the Options tab.
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Functional Block Properties @

Aftributes ] Self-documentation ] Network Variables ]
LonMark Properties ] Extension Records Options

FB name: | Di-1

Crestc comnection shapes -

[+ Show connection shapes

0K | Cancel | | Help J

2. Select the following options for creating and displaying connection shapes for the selected
functional block or functional blocks.

Create Connection Select whether shapes are created and displayed in the LonMaker
Shapes drawing for connections with the selected functional block(s). You have
three choices:

e Yes. Creates and displays shapes in the LonMaker drawing for
connections with this functional block if Yes or If Other FB has
Connection Shapes is set in the functional block on the other end of
the connection. This is the default.

e No. Does not create or display shapes in the LonMaker drawing for
connections with this functional block, regardless of the setting in
the functional block on the other end of the connection. In addition,
automatically clears and disables the Show Connection Shapes
check box, which in turn hides all existing connections attached to
the selected functional block(s). Connections involving this
functional block will still be created in the network database, but
they will not be represented by a connection shape.

e If Other FB has Connection Shapes. Creates and displays shapes
in the LonMaker drawing for connections with this functional block
only if Yes is set in the functional block on the other end of the
connection. A connection shape is not created if No or If Other FB
has Connection Shapes is set on in the functional block on the other
end of the connection.

Show Connection Select whether connection shapes attached to the selected functional

Shapes block(s) are displayed. This check box is selected by default, but it is
cleared and unavailable if No is selected in the Create Connection
Shapes list.

If this check box is selected, connections with the functional block(s) will
be represented with a connection shape provided that the following is
true: Yes is selected in the Create Connection Shapes list for one of the
functional blocks in the connection, and Yes or If Other FB has
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Connection Shapes is selected in the functional block on the other end
of the connection. If these conditions are true, a connection shape will
be shown regardless if this option is cleared for the functional block on
the other end of the connection.

If this check box is cleared, a connection shape will be hidden if this
check box is cleared in the functional block on the other end of the
connection.

Viewing and Navigating LonMaker Network Design

The LonMaker tool provides several methods for viewing and navigating your LonMaker network
design. You can navigate through the network from within a drawing page, and you can use the
Network Explorer to navigate, view, and modify the subsystems, devices, and device templates in your
network design. The following describes how to view and navigate your network using the drawing
page, and how to navigate, view, and modify your network design with the Network Explorer.

Navigatfing the Network within the Drawing Page
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You can navigate through your network starting from any page of your network design. Each page in
your network design represents a subsystem in the network. The initial page is called the top-level
(root) subsystem. The top-level subsystem can have multiple subsystems nested below it, and those
nested subsystems can have multiple subsystems nested below them, and so on (the subsystem directly
above another is referred to as the parent subsystem). The result is that your drawing file represents a
network hierarchy consisting of the top-level subsystem and potentially multiple levels of subsystems
nested below it.

From the drawing page, you can open any subsystem in the network and go to any object in the
subsystem, or you can move up one level in the network hierarchy and open the parent subsystem

Opening any Subsystem

You can open any subsystem of a network from any page within the network design. To open a
subsystem in the network from the drawing page, follow these steps:

1. Right-click an empty spot in the drawing page and then click Go to Subsystem on the shortcut
menu. The Select Object window opens.

Echelon LonMaker @

Select object:
=1-§gp iLONT000- 1 ~ oK |
= ’ Web Server

Analog Fn Black]0] Cancel
Virtual Functional Block

0 Router
--§p Lighting

=48 D1

& o-1

Device 1
iLON100- 1
= LNS Metwork Interface

& Virtual Functional Block v

[~ Openin =eparate window
Selected object:

| Root Find
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2. The window displays a hierarchal view of the subsystems in your network, with the nested
subsystems and devices in the top-level subsystem and the current subsystem shown. You can
expand an object to view any others further down the network hierarchy such as nested
subsystems, devices, and functional blocks. You can also right-click an object and use the
Network Navigator to expand an object. Using the Network Navigator and expanding the
top-level subsystem will cause the complete hierarchy of all subsystems in the network to be
displayed. See Using Network Navigators for more information on using this tool.

3. Select a subsystem or an object in the subsystem.

4. To open the selected subsystem in a new window, select the Open in Separate Window check
box.

5. Click OK. The subsystem or the subsystem containing the object you selected will open.

Opening a Parent Subsystem

You can move up one level in the network hierarchy and open the parent subsystem using either of the
following two methods:

e Double-click the title block. The title block is located at the top-center of the drawing page and
contains the name of the subsystem.

¢ Right-click an empty spot in a subsystem and select Go to Parent Subsystem from the shortcut
menu.

With either method, the parent subsystem opens in the same window if it is located in the same
drawing. If the parent subsystem is located in a different drawing, it opens in a new window.

Using Network Navigators

You can use a network navigator to expand, select, and deselect items when viewing or configuring a
LonMaker network. The network navigator displays a hierarchal view of the subsystems in your
network. It is available in several scenarios including the following: selecting a subsystem to open,
adding functional blocks or supernodes to a connection, selecting network variables to assign to a
subsystem, and choosing the subsystem into which to replicate a connection.

Echelon LonMaker

Select object:

= 0 Root oK |
+ iLON1000- 1

i Cancel
Device Expand
iLON1
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+ [

Refresh
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Selected object:

Root.Lighting Find

To use the network navigator, right-click an object that can be expanded and then click one of the
following commands in the shortcut menu:

Expand Displays all objects below the selected item. Selecting expand on
the top-level subsystem will display all objects in the network
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hierarchy.

Select All Expands the item and selects the check boxes of all the objects
below it. Click Select All on the top-level subsystem to select the
check boxes of all the objects in the network hierarchy. This option
is only available in scenarios in which multiple objects can be
selected.

Deselect All Expands the item and clears the check boxes of all the objects below
it. Click Deselect All on the top-level subsystem to clear the check
boxes of all the objects in the network hierarchy. This option is only
available in scenarios in which multiple objects can be selected.

Refresh Collapses and/or clears the check boxes of all the objects below the
selected item.

Navigatfing and Managing a Network with the Nefwork Explorer
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You can navigate and manage your network using the Network Explorer. The Network Explorer is an
auto-hide window that displays a hierarchical view of your LonMaker network and supports all of the
commands available within the drawing pages. You can use the Network Explorer as a navigational
tool or a network management tool. As a navigational tool, the Network Explorer simplifies and
accelerates the task of navigating through a large LonMaker network. It does this by displaying the
network as a single tree with the devices, routers, functional blocks, and network variables in the
network listed in hierarchal order below their respective subsystems, channels, and device templates.
As a network management tool, the Network Explorer lets you configure and modify the objects as
you would in the drawing page. You just right-click an object in the Network Explorer and click
commands on the object’s shortcut menu.

To display or hide the Network Explorer, open the View menu and then select Network Explorer.
The objects displayed in the Network Explorer depend on the settings in the network properties:
Network Explorer options category. By default subsystems, devices, and functional blocks are
displayed. To expand or reduce the scope of the objects displayed in the Network Explorer, open the
LonMaker menu, click LonMaker Options, select Network Explorer from the Options Category
list, and then select the desired scope under the Displayed Objects box. See Network Explorer
Options in Appendix A for more information.
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The Network Explorer provides separate subsystem, channel, and device template views, each on its
own tab. To change views, click the appropriate tab.

e Inthe subsystem view, the top-level subsystem and all the subsystems it contains are displayed,
and all the other objects in your LonMaker drawing are listed below their respective subsystems in
a hierarchal structure (in the order of nested subsystems, devices, functional blocks, and then
network variables).

e Inthe channel view, the channels in your LonMaker drawing are listed alphabetically, and the
objects in the LonMaker drawing are listed in a hierarchal structure under the channels on which
they are connected (in the order of devices, functional blocks, and then network variables).

e The device template view is similar to the channel view except that the device templates are listed
alphabetically and the devices (and their functional blocks and network variables) are listed under
the device templates they use. From the device template view, you access the Device Template
menu and the Device Template Properties dialog box. See Device Template Options in this
chapter for more information on updating and setting validation options for device templates.

Navigating a Network with the Network Explorer

You can navigate the subsystems, devices, device templates, and other objects in your network with
the Network Explorer. Expand an object to display the objects below it in the network hierarchy;
collapse an object to hide the objects beneath it. Double-click an object to open the drawing page
containing the object. The object you double-clicked in the Network Explorer will be selected when
the drawing page opens (if you double-clicked a subsystem, no object will be selected when the
drawing page opens).

For example, in the subsystem view, the Network Explorer initially displays the nested subsystems and
devices in the top-level and current subsystems. You can expand one of the devices to reveal its
functional blocks and then expand one of the functional blocks to reveal its network variables. When
you double-click a functional block of a device in the top-level subsystem, the drawing page for the
top-level subsystem will open and the functional block will be selected.

Managing a Network with the Network Explorer

To use the Network Explorer as a network management tool, right-click a subsystem, device, router,
functional block, or network variable shape and select a command from the shortcut menu. The
shortcut menu that opens is the same shortcut menu you can access in the drawing page. See the
sections on subsystems, devices, routers, functional blocks, and network variables in this document for
a description of the commands

Managing and Edifing Device Templates with the Network Explorer

You can edit, update, and delete a device template with the Network Explorer. A device template
contains all the attributes of a given device type, such as its functional blocks, network variables, and
configuration properties. You can create a device template by importing a device interface (XIF) file
supplied by the device manufacturer, or by uploading the interface definition from the physical device.
A device template is identified by its name and its program ID. Both must be unique within a
network—you cannot have two device templates with the same name or the same program ID in a
single network.

Managing Device Templates

You can manage device templates from the Device Templates tab. To edit, update, or delete a device
template, click the Device Templates tab and then right-click the device template. The Device
Template shortcut menu opens.
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The Device Template shortcut menu contains the following options:

Delete Deletes the selected device template. This option is
unavailable if there are any devices currently using the device
template, or if there is a device that has been discovered by the
LNS Server but does not yet appear in the LonMaker drawing.

Import XIF Updates the device template (and optionally devices) with the
data from the XIF that you select.

Plug-ins Displays the list of LNS plug-ins registered for the selected
device template. This option is unavailable if the device does
not have any defined plug-ins.

If you remove a template with an associated plug-in and you
later re-import the template, you must re-register the plug-in.

Properties Opens the Device Template Properties dialog box. See
Device Template Properties for more information on the
options in this dialog box.

Resync to Resource Files  Updates the device template (and optionally devices) with the
current data from the device resource files.

Editing Device Template Properties

You can edit a device template. To edit a device template, right-click the template on the Device
Templates tab in the Network Explorer, and then click Properties on the shortcut menu. The Device
Template Properties dialog box opens, showing the attributes of the selected device template.
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The Device Template Properties dialog box contains the following options:

Name

Program ID

XIF Path

Device Validation
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Specifies the name of the device template. You can change the
device template name to any other valid, unique name.

Displays the program ID of the device template. You can select one of the
following options for displaying the program ID (this selection does not
change the program ID):

e ASCII. Displays the program ID as an ASCII string. Non-
printable characters are displayed as “/xHH”, where HH is the hex
value of the unprintable byte.

e HEX. Displays the program ID as hexadecimal numbers

e Standard. Displays the program ID as standard program 1D
fields. If the program ID is not a standard program ID (the
leading nibble value is not 8 or 9), this display option is
unavailable.

Displays the name of the XIF file used to create the device template
(if known). The path specified is relative to the LonWorks Import
folder on the LNS server computer.

Selects which validation steps are performed by the LNS Server
when you commission devices that use the selected device template.

When you commission a device, the LNS Server by default will
validate that the physical device is on the correct assigned Channel
and that the device template has the same Program ID and
Program Interface (XIF) defined in the network database.

Clearing these check boxes may reduce the time required to
commission a device. This may be useful when you are
commissioning a large number of devices on a slow channel such as
power line, or when commissioning time is very expensive such as a
remote LNS Server communicating over a dial-up connection.

If you clear the check boxes, make sure that all devices using the
selected device template contain the correct program information
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and are installed on the correct channel before commissioning them.
Doing so will help prevent the devices from being improperly
configured or having communication problems.

Self-doc Consistency  Selects the required level of consistency for the self-documentation
data (strings and format) of the devices using the selected device
template.

Choose from three levels of consistency (listed from least to most
flexible): Identical on All Devices, Strings may Differ Between
Devices, or Strings and Format may Differ.

You can use the Strings may Differ Between Devices or Strings
and Format may Differ options to install devices from a device
manufacturer that have the same program 1D but slightly different
self-documentation strings. This typically happens when a device
manufacturer makes changes to the descriptive part of a device’s
self-documentation data.

You can use the Strings and Format may Differ option to install
devices from a device manufacturer that have the same program ID
but use a different format for the self-documentation data. For
example, if the manufacturer changed from the version 1 to version 2
format. Note: This option will not work for some devices. See the
LonMaker ReadMe file for more information.

Working with LonMaker Layers

You can use LonMaker layers to hide and show parts of your drawing. LonMaker layers are separate
views for the physical, logical, and data components of your LonMaker network. The physical layer
includes the devices, routers, channels; the logical layer contains the functional blocks, network
variables, and unmonitored connections; and the data layer consists of monitored connections.
Subsystems and supernodes belong to both the physical and logical layers. To hide subsystems and
supernodes, hide both the physical and logical layers. Hiding only the logical layer hides the
supernode network variables.

You can show or hide a LonMaker layer using either of the following two methods:
o  Click the icon of the corresponding layer in the LonMaker toolbar.

ﬁ Shows/hides all supernodes, subsystems, devices, routers, and
Physical Layer channels.

Shows/hides all supernodes, subsystems, functional blocks,
Logical Layer message tags, network variables, and unmonitored
connections.

E Data Layer Shows/hides all monitored connections.

¢ Right-click an empty space in your LonMaker drawing, point to Display Options on the shortcut
menu, and select View Subsystems Layers from the shortcut menu. The View Subsystem
Layers dialog box opens. Select or clear the LonMaker Layers you want displayed or hidden.
You can click Apply if you want to see how your LonMaker drawing appears with the current
settings. When you are done, click OK.
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Working with LonMaker Shapes

You can view, edit, move, copy, and delete LonMaker shapes. A LonMaker shape is a shape within a
LonMaker drawing that represents a physical component in a LONWORKS network such as device,
channel, network variable, or connection. This section describes how to work with LonMaker shapes.

Viewing and Setfing LonMaker Shape Properties

You can view and set the properties of a LonMaker shape. If you modify the properties with the
LonMaker tool attached to the network and OnNet, the changes will be sent to the physical devices
immediately. Otherwise, the changes will be stored in the LNS database and then propagated to the
physical devices when the LonMaker tool is attached and placed OnNet.

To view the properties of a LonMaker shape, right-click the shape and select Properties from the
shortcut menu. A Properties dialog box opens. For a description of the properties that you can view
and modify, click Help in the dialog box.

Moving a LonMaker Shape

You can move a LonMaker shape within a LonMaker drawing. You can reposition it within the
current subsystem; move it into a different subsystem; or change the channel in on which it is located,
which can be in the same or in a different subsystem. You cannot move a LonMaker shape using
Visio’s cut and paste commands.

Repositioning a LonMaker Shape

You can re-position any LonMaker shape within a subsystem by dragging it to a different location on
the same drawing page.

Changing the Subsystem for a LonMaker Shape

You can move a device, router, functional block, and subsystem shape into another subsystem. To do
this, follow these steps:

1. Right-click the shape. You can select multiple shapes by holding down CTRL and clicking the
shapes, or clicking an empty space in the drawing page and dragging a selection net around the
shapes.

2. Point to Move Device (for device, router, and subsystem shapes) or Move FB (for functional
block shapes) on the shortcut menu.

3. Click Change Subsystem (for device, router, and functional block shapes) or Move (for
subsystem shapes). The Select a Subsystem dialog box opens. This dialog lists any subsystems
nested within the current subsystem.
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4. Click the Up button to move up one level in the network hierarchy; double-click a subsystem
to move down one level. Select the new subsystem.

5. Click OK.

6. If you move a functional block with any connector shapes, you will be prompted to have the
LonMaker tool convert the connector shapes to reference connection shapes. Click OK.

Changing the Channel for a LonMaker Shape

You can move a device, router, or LNS computer onto a different channel. LNS computers include
LonMaker computers, the LNS Server, and other LNS clients.

Moving a Device or Router to a Different Channel
To change the channel on which devices and routers are located, follow these steps:

1. Right-click the device or router shape, or a subsystem containing the device or router, point to
Move Device, and then click Change Channel on the shortcut menu.

You can move multiple device and router shapes attached to the same channel by holding down
CTRL and clicking the shapes, or clicking an empty space in the drawing page and dragging a
selection net around the shapes. The Channel Select dialog box opens.
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2. Set the following options:

Original Channel
Name

Destination
Channel

Destination Subnet
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Specifies the current channel on which the devices or routers are
attached.

If you are moving devices or routers from a subsystem shape that has
devices or router shapes connected on two or more channels, select
the channel with the devices or routers you want to move. Only
those devices or routers located on the selected channel will be
moved.

Select the Exclude Nested Subsystems from Subsystem
Operations check box in the Subsystem Properties to limit the
scope of the move to the current subsystem. To select or clear this
check box, right-click a Subsystem shape and select Properties from
the shortcut menu, or right-click an empty space in the drawing page
and select Subsystem Properties from the shortcut menu.

Specifies the new channel.

e Select Auto Detect to have the LonMaker tool automatically
discover the new channel. The LonMaker computer must be
attached to the network to use this option. You cannot move
routers using this option.

o  Select Specify to manually select the channel from the Name
list.

Specifies the new subnet (routers cannot have their subnet changed).

e Select Auto-Select to have the LonMaker tool choose an
appropriate subnet.

e Select Create New Subnet to create a new subnet and place the

137



138

3.

device on it.

o  Select Specify to manually choose an existing subnet from the
Name list.

State After Move Specifies the desired state of the devices or routers after they have
been moved.

e Select Online to put the devices or routers in the online state.
This is the default for routers. The behavior in the online state
depends on the device. A Neuron-hosted device, for example,
will run its application after it has been moved.

e Select Offline to put the devices or routers in the offline state.
This is the default for devices. The behavior in the offline state
depends on the device. A Neuron-hosted device, for example,
will not run its application after it has been moved. Devices in
the offline state still respond to Online, Wink, and Test
commands. The devices also receive network variable updates;
however, their applications will not process these values, and
the devices will not send network variable updates.

e Select Restore to return the devices or routers to their states
before they were moved.

Click OK. If the LonMaker tool is OnNet and any of the devices or routers have been
commissioned, the Move Devices and Routers dialog box appears.

Move devices and routers

Pleaze physically move the following devices and routers
now. When you have finizhed, click OkK.
Devicez
Routers
RTR-1
OK Cancel Help

Physically move the device or router onto the channel you selected.
Click OK. The LonMaker tool completes the channel change.

If the channel change fails, a Re-commission Prompt will open in which you can recommission
the devices that you tried to move. Click Yes to recommission the devices. Re-commissioned
routers will be put in the online state; devices will be placed offline. Click No to leave the devices
deconfigured.
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Moving an LNS Computer to a Different Channel

You can move an LNS computer (LonMaker computer, LNS Server, or other LNS client) to a different
channel following these steps:

1. Right-click the LNS Network Interface shape for the LonMaker computer, or the NSD shape for
another LNS computer, and then click Change Channel from the shortcut menu.

2. Change the channel on which the LNS computer is attached following step 2 in Moving a Device
or Router to a Different Channel.

3. Ifyou are moving a LonMaker computer and you will be using a different network interface, open
the LonMaker menu, select Network Properties, select the Network Interface tab, and then
select the name of the new network interface.

4. Click OK.

Copying a LonMaker Shape

You can copy a LonMaker shape in your LonMaker drawing to create a new shape with the same
properties of the original. For example, if you copy a device shape, the LonMaker tool creates a new
device shape with the same device template, configuration properties, and device properties as the
shape from which it was copied. Extension records (data records created by LNS tools such as the
LonMaker tool to store tool-specific information) that indicate they can be copied will also be copied.

You can copy a LonMaker shape in two ways:

e Right-click the LonMaker shape, select Copy from the shortcut menu, right-click an empty space
in your LonMaker drawing, and then click Paste.

e  Select the LonMaker shape, hold down CTRL, and then drag the shape to a new location within
the current drawing page.

You can copy multiple shapes at the same time by holding down CTRL and clicking the shapes you
want to copy, or clicking an empty space in the drawing page and dragging a selection net around the
shapes.

If you copy a device shape, the copy represents a different physical device than the original. You must
assign a new Neuron ID to the new device shape when it is commissioned. You cannot use this
method to copy a network variable or message tag shape. See Creating a Network Variable Shape for
instructions on how to copy a network variable shape. You can only copy a connection reference
shape in conjunction with the attached Connector shape.

Tip: To copy a LonMaker shape from one to network to another, create a custom master shape in the
current LonMaker drawing and then drag the master shape to the destination drawing. See Chapter 12,
Creating and Using a Custom LonMaker Master Shape, for more details on creating master shapes.

Deleting a LonMaker Shape

You can delete a LonMaker shape. To do this, either right-click the shape and then click Delete on the
shortcut menu, or click the shape and then press DELETE. If you selected the Confirm Deletes check
box in the network properties: General options category (see Appendix A), click Yes to confirm the
change.

If you remove a shape that requires deleting other shapes associated with it (a device with one or more
functional blocks assigned to it, for example), a message appears warning you that the associated
shapes will also be deleted. Click Yes to delete the shape and the additional shapes; click No to cancel
the operation.

When you delete a LonMaker shape, the physical devices on the network may be affected. In this
case, the LonMaker tool and LNS Server change the network configuration of the devices when the
LonMaker tool is OnNet and the LNS server can communicate with the devices. The following table
summarizes how physical devices are affected when you delete various LonMaker shapes.
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Deleted LonMaker Shape Affect on Physical Device

Commissioned Application | Application device is decommissioned and no longer has a
Device network address.

Commissioned Router Router is decommissioned and no longer has a network address.

LNS attempts to decommission the NSD. If the NSD is using a
Layer 2 interface, it cannot be decommissioned. Disconnects
any remote full clients using the NSD.

LNS Network Interface or
NSD

Functional block (static) No change.

No change; however, a device plug-in may remove the

Dynamic functional block functional block from the application device.

Network variable (static) No change.

Dynamic network variable Dynamic network variable is removed from application device.

Connection Connection information is deleted from application device.

No change to devices attached to the channel. You cannot
Channel delete a channel shape that has one or more devices attached to
it on the same page.

Customizing the User Interface Overview

You can customize the LonMaker user interface. You can change the title block that appears on each
page of a LonMaker drawing, the commands that appear on the LonMaker menus, the appearance of
the LonMaker shortcut menus.

Edifing the Title Block

You can change the title block that appears on each page of a LonMaker drawing. The default
LonMaker templates create a title block at the bottom right corner of each page. The title block
provides the following information about the drawing: drawing title, page number, name of the
drawing’s creator, date the drawing was created, full file name of the drawing, and a brief description
of the drawing or network.

To edit the title block, open the Edit menu, point to Go To, and select Background. Select the part of
the title block you want to edit (no cursor appears) and then enter the information you want displayed.
To return to the main drawing, open to the Edit menu, point to Go To, and select Foreground. The
changes you made to the title block are displayed.

Tip: You can use the same method to add your company logo to your LonMaker drawing.

Changing the Commands on the LonMaker Menus

You can change the commands that appear on the LonMaker menus. You can either display all Visio
and LonMaker commands, or you can display a basic set of commands. Users who only need to
perform common operations like commissioning devices can use the basic set; advanced users will
typically use the full set. To change the displayed commands, open the LonMaker menu and click
Select Minimum UI/Maximum UI. The default setting is Maximum UI, which displays all Visio
and LonMaker commands. You can set the initial Ul setting for each LonMaker user as described in
Creating a New User Profile in Chapter 3, Getting Started.

140 Designing Networks



Using LonMaker Shape Menus

You can change the appearance of the LonMaker shortcut menus. You can select either a hierarchical
menu that removes Visio commands not typically used with LonMaker shapes, or you can select a flat
menu that includes all Visio shape commands. The hierarchical menus provide a compact top-level
shortcut menu for each LonMaker shape with hierarchical sub-menus. For example, the device shape
menu has sub-menus for commissioning, moving, managing, and plug-ins, and the commissioning
sub-menu contains the commands for commissioning, decommissioning, loading, and replacing
devices; propagating configuration property values; and resynchronizing configuration properties.

The hierarchal LonMaker shortcut menus are set by default. To enable or disable hierarchal LonMaker
shortcut menus, open the LonMaker menu and select or clear Use LonMaker Shape Menus. The
following figures illustrate the difference of a device shape menu with LonMaker Shape Menus
selected and cleared.

Delete

Properties. ..

Browse, ..
Configure...

Change Subsystem...
Change Channel. ..

Manage...
Plug-ins. ..
Commission. ..
Decommission. ..
Browse... Replace...
Cormmissioning J Load...
Configure. . Resync CPs...
Delete Go to Functional Block,
G0 ko Functional Block. .. 4 ot
Manage... 25 Copy
Mowe Device [ paste
Plug-ins s
Propetties. .. Bt
Copy Shape
Cuplicate @ Help
Hierarchical Device Shortcut Flat Device Shortcut Menu
Menu

Using AutoCAD Drawings

You can import AutoCAD drawings into your LonMaker drawing and export your LonMaker drawing
as an AutoCAD drawing.

Importing an AutoCAD Drawing

You can import an AutoCAD drawing. You can do this to use a drawing created by a mechanical
system designer as a background for your LonMaker drawing. This allows you to show the physical
placement of devices within the mechanical system.

To import an AutoCAD drawing into the background of a LonMaker drawing, follow these steps:
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6.
7.

Open the Edit menu, point to Go To, and select Background.
Open the Insert menu and select CAD Drawing.
Select the AutoCAD drawing (.dwg or .dxf extension).

In the AutoCAD Drawing Layer Status dialog, specify which layers to convert from the
AutoCAD file. Because the LonMaker tool only supports importing an AutoCAD drawing as a
background, you can choose to convert layers as Displayed Layers only. Layer O indicates
unlayered data.

Specify the drawing page size and scale for the AutoCAD drawing in the Page Size/Scale dialog.
These settings do not affect the size of LonMaker shapes in the drawing.

Open the Edit menu and select Go To Foreground.

The AutoCAD drawing appears in the LonMaker drawing as a background.

Exporting an AutoCAD Drawing

You can export a LonMaker drawing as an AutoCAD drawing. This lets you create an as-built report
in the same format as your other system blueprints. A LonMaker drawing saved in AutoCAD drawing
format can be marked up by AutoCAD tools, but not manipulated as an AutoCAD object.
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To export a LonMaker drawing as an AutoCAD drawing, follow these steps:

1.
2.
3.

Open the File menu and select Save As AutoCAD Drawing.
Enter a name for the AutoCAD file. You can only export to .dwg format.

In the Visio Drawing Layer Status dialog, select the layers to export. Click Options to select a
different AutoCAD output file version or LonMaker drawing mapping scheme.

The LonMaker tool saves the drawing in AutoCAD format, and you can open the drawing using
AutoCAD software. If your network contains multiple LonMaker drawings, you must export each
drawing as a separate AutoCAD drawing to export the entire network.
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Installing Networks

This chapter describes how to install devices using the LonMaker tool, including how
to load applications into them, set the initial state of their applications, set the source
of their configuration properties, and select how they manage device-specific
configuration properties. It also explains the different methods for acquiring device
Neuron IDs and how to alternatively use the device discovery method to install a
network.
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Network Installation Overview

You can install the devices that you added to your LonMaker network design in Designing Networks.
To install devices, you commission the devices and routers in your LonMaker network design.
Commissioning associates the device shape created in the LonMaker drawing with a physical device
on the network and updates the physical device to match the configuration in your network design.

You can commission devices after you design the network (engineered system installation) or as you
add them to the network design (ad-hoc installation). You can also partially design a network and
commission devices, and then incrementally add and commission more devices to the network.

You can add and commission a device in one step by selecting the Commission Device check box in
the New Device or New Router Wizard. You can set this check box to be selected by default by
selecting the Commission after Creation check box in the network properties: Device options
category (see Appendix A).

To commission a device, you specify its Neuron ID. The LonMaker tool then updates the network
address of the device, loads the device application (if necessary), sets the initial state of the device
application (running or not), and updates the device’s configuration properties. You can specify the
Neuron ID by pressing the service pin on a device, manually entering (typing or scanning) it, or
manually discovering the device (see Commissioning using Device Discovery for more information on
using this method). A device is automatically commissioned when you load a new application into it or
install it as a replacement for another commissioned device on the network.

When you commission a device, the network design is updated to include the Neuron ID of the device
and its network configuration. The physical device may also be updated depending on whether the
LonMaker tool is attached to the network and whether it is OnNet or OffNet.

e If the LonMaker tool is attached to the network and OnNet, commissioning updates the physical
device. The LonMaker tool associates the Neuron 1D with the device; downloads all network
variable connections and configuration properties; and deducts a LonMaker credit (unless you are
running the LonMaker tool in demo mode). A LonMaker credit is not deducted when you
commission a router. See Using LonMaker Credits in for information about LonMaker credits.

o If the LonMaker tool is unattached to the network or attached but OffNet, commissioning
associates the Neuron 1D with the device, but the physical device is not updated. To update the
physical device, you need to attach the LonMaker tool to the network, set the LonMaker tool
OnNet, and then recommission the device. Recommissioning is the same as commissioning
except that you do not have to specify the Neuron ID because it is already stored in the network
database. If the LonMaker tool is unattached, you can only manually enter the Neuron ID (you
cannot press the service pin or use device discovery to specify the Neuron ID).

Commissioning a Device

To commission a device, you do the following:

1. Select the device shape. You can select multiple device shapes to commission more than one
device at a time.

2. Load the application image, if necessary (application devices only).

3. Set the initial state of the application and select the source of configuration property values
(application devices only).

4. Setthe Neuron ID.

Note: You must commission a router before commissioning any devices on its far side (the side
furthest away from the LNS Server). The following figure demonstrates a network in which the
devices on the far side of the router cannot be commissioned because the router has not yet been
commissioned.
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Selecting Devices for Commissioning
To select the device or devices to be commissioned, follow these steps:

1. Right-click the device shape of the device you want to commission, point to Commissioning, and
then click Commission on the shortcut menu. To select multiple devices, do one of the following:

e To select multiple devices within a subsystem, hold down CTRL and click the device shapes,
or click an empty space in the drawing page and drag a selection net around them. Then
right-click one of the selected device shapes, point to Commissioning, and click Commission
on the shortcut menu.

e To select all the devices within a subsystem, select the Exclude Nested Subsystems from
Subsystem Operations check box (to access this option, right-click the Subsystem shape, or
an empty space in the network if you are in the top-level subsystem, and select Subsystem
Properties from the shortcut menu). Then right-click the Subsystem shape, or an empty
space in the drawing page if you are in the top-level subsystem, point to Commissioning, and
then click Commission on the shortcut menu.

e To select all the devices within a subsystem and all of its nested subsystems, clear the
Exclude Nested Subsystems from Subsystem Operations check box, right-click the
Subsystem shape, or an empty space in the drawing page if you are in the top-level
subsystem, point to Commissioning, and then click Commission on the shortcut menu.

e To select all the devices within a network, clear the Exclude Nested Subsystems from
Subsystem Operations check box, right-click an empty space in the drawing page of the
top-level subsystem, point to Commissioning, and then click Commission on the shortcut
menu.

Tip: To view the state of the devices in a subsystem (configured and online or offline, or not
commissioned), right-click a subsystem shape or empty space in the drawing page, select
Subsystem Properties from the shortcut menu, and click the Devices tab. If subsystems are
nested within the selected subsystem, the Devices tab will have an additional pane displaying
the subsystem hierarchy. From this pane, select the subsystem with the devices you want to
view.,

LonMaker User’'s Guide 145



Subsystem Properties El

Atftributes  Devices I Guest F‘r'r'.rileg’es] Extenzion Recurds]

Device Name J Device Type I State |
A1 Echelon AL10v3 Mot commizzionad
Da-1 Echelon DO-10v3 Mot commizzioned
RTR- 3 Router Mot commizsioned

QK | Cancel Ll Help

2. The Commission Device Wizard opens. Where you start in the wizard depends on whether you
are commissioning an application device or router, and whether the LonMaker tool is attached to
the network and OnNet or OffNet.

o |If the LonMaker tool is unattached to the network or attached but OffNet, the wizard will skip
the Device Application Image and Initial State windows and begin with the Device
Identification window.

o If the LonMaker tool is attached to the network and OnNet, and you are commissioning at
least one application device, the wizard will begin with Device Application Image window. If
you are only commissioning routers, the wizard will begin with the Initial State window.

Loading a Device Application Image

You can load an application image into an application device that supports application loading (some
application devices have a fixed application image that cannot be changed). For application devices
that support application loading, the device manufacturer may load the application into the application
device when it is manufactured, or they may give you the option to either load the initial application, a
different application, or an upgraded application.
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1. Specify the device application by setting the following options:

Load Application Select this check box to load an application image into a Neuron-
Image hosted application device that has writeable application memory and
comes with an application file (.ndl, .nxe or .apb extensions).

Update Firmware in  Select this checkbox to upgrade or downgrade the Neuron firmware
Device to Match in the application device to make the firmware compatible with the
Application Image application image being loaded into the device.

Each application image requires a specific version of the Neuron
firmware. If the application image requires a different version of the
Neuron firmware than the one already loaded in the device, you can
load the correct version of the Neuron firmware by selecting this
check box.

For a device to support firmware updates, it must be hosted on a
Neuron 3150 core with at least 32 KB of nonvolatile memory
starting at address 0.

If this check box is cleared, and the folder containing the selected
application file contains a version of the file that matches the current
device Neuron firmware with a file name of <applmage>fw<n>.apb,
where n is the firmware version, the LonMaker tool will
automatically load that application file into the device. Otherwise,
the LonMaker tool will load the selected application file into the
device.

Note: A device may become inoperable if there is a power failure
during a firmware update.

Image Name Specify the pathname of the application file. If you specified a
device interface (XIF) file in the Device Template dialog (see
Creating a Device in Chapter 4) and you are creating and
commissioning the device at the same time, you cannot specify a
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different XIF file. If an application image file is found in the same
directory as the XIF file of the device template, that directory is the
default.

XIF Name If you are loading an application file with an .nxe extension, select
the pathname of the XIF file.

The LonMaker tool only requires the binary application file (.apb
extension) and the binary device interface file (.xfb extension);
however, it automatically creates binary files from existing text files
(.nxe and .xif) and saves them in the application file folder that
contains the corresponding .nxe file.

Note: If you are working on a remote client, the LonMaker tool
looks for the application and device interface files on the LNS
Server. Make sure you specify the full pathname (including drive)
of the application and device interface files on the LNS Server. You
cannot load an application file directly from a remote client
computer onto a device.

2. Click Next to continue. If you are commissioning multiple devices with different device
templates, additional windows for each device template and the associated devices will open.
Repeat this process for each device template. When there are no more device templates, the
Setting the Device Initial State window appears.

When you load an application image, verify that the Device Name field contains the name of the device
to be loaded to ensure that the application is being loaded into the correct device. If the device
already has an application, the LonMaker tool will compare the program ID of the new application
with the program ID of the application in the device. If both applications use a type 8 or 9 program
ID, a warning message is displayed if the device Class or Subclass are different. A warning message
is also displayed if a program ID that is not a type 8 or 9 program ID will be overwritten with a type 8
or 9 program ID, or vice versa. If you see this warning, verify that you have the correct device and
application. If you do, you can safely ignore the warning message.

Se

tting the Initial Device State and Source of Configuration

Property Values
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You can set the initial device state and the source of configuration property values (application devices
only) when you commission a device. You can also specify how device-specific configuration properties
are managed. Unlike other configuration properties, device-specific configuration properties have values
that can be modified by tools not based on LNS or by the device itself.

Alternatively, you can have the LonMaker tool skip the Setting the Device Initial State window and
use the default settings in the network properties: LonMaker Options dialog. You can set the default
initial state of devices under the New Device State box in the network properties: Device options
category. You can set the default source of the configuration property values under the CP Value
Source box in the network properties: Configuration Properties options category.

When commissioning a router, this window contains only the options to set the initial state of the
router application, as routers do not have configuration properties. When you are commissioning
application devices and routers together, the initial state window will appear for the devices first and
then for the routers.
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Setting the Initial Application Device State and Source of Configuration

Property Values

When the Device Initial State window appears, follow these steps:

Commission Device Wizard

Specify the initial =tate of the device and the =ource of CP values

(" Dizable

< Ba

Device name(z): Al 4
State Source of CP Values Device Specific CPs
{* Default (« LNS database f* Do not update
i~ Offline (" Default ™ Update with other CP=
™" Online r ™ Upload from new app image
(" Application image file " Preszerve device values

ck Next = Finizh Cancel Help

1. Specify the initial state of the device applications, source of the configuration property values, and
management of device-specific configuration properties by setting the following options:

State
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Set the state of the device application after it has been commissioned.
You have four choices:

Default. The state of the device application is determined by the

current setting under the New Device Options box in the network
properties: Device options category. If the device was previously
commissioned and is able to communicate, the default state is the
state of the device before the current operation.

Online. Places the device in the online state. The behavior in the
online state depends on the device. A Neuron-hosted device, for
example, will run its application after it has been commissioned.

Offline. Places the device in the offline state. The behavior in the
offline state depends on the device. A Neuron-hosted device, for
example, will not run its application after it has been
commissioned. This is the default and can be used to bring up a
system incrementally.

When a device is offline, portions of its application may still
function and it will still respond to Online, Wink, and Test
commands. An offline device still receives network variable
updates, but it typically does not process updated network variable
values or send network variable updates.

Resetting an offline device makes it go online, unless the device is
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Source of CP
Values

Device Specific
CPs

in the hard offline state, in which case it will remain offline after a
reset.

Disable. Keeps the device application disabled even if the device
is reset. For a device to be disabled, it must contain a Node Object
functional block. If Disable is selected and the device does not
contain a Node Obiject, the device is placed offline. As with
offline operation, portions of a disabled device’s application may
continue to function.

Specify the source of initial values for the device’s configuration
properties.

LNS Database. The current configuration property values stored
in the LNS network database will be written to the device.

Default. The default configuration property values stored in the
device template will be written to the device. This option requires
a device template based on a version 4 or higher XIF file with
specified default values. See the LONMARK Device Interface File
Developer’s Guide in the LNS Utilities and LONMARK Reference
help for more details. This is the default.

If you select Default, select whether network variable type
configuration properties (SCPTnvType) are restored to their
default values when the device is commissioned. If you want them
to be restored, select the Include NV Type CPs checkbox. This
check box is cleared by default. This operation will not work if
any of the affected network variables are connected.

Current Device Values. The current configuration property
values set in the device will be written to the LNS network
database.

This option is only available if you cleared the check box to load
an application image into the device in the Device Application
Image window.

Application Image File. The current configuration property
values in the selected application image file will be written to the
device.

This option is only available if you selected the check box to load
an application image into the device in the Device Application
Image window.

Select how device-specific configuration properties are managed when
a device is commissioned.

Do Not Update. Device-specific configuration properties will not
be modified in the device or the LNS network database. This is
the default.

Update with Other CPs. The device-specific configuration
property values will be set based on the option selected in the
Source of CP Values box. For example, if you select LNS
Database in the Source of CP Values box, the device-specific
configuration property values stored in the LNS network database
will be written to the device.

Upload from Device. The current device-specific configuration
property values stored in the device will be written to the LNS
network database.

This option is only available if you cleared the check box to load
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an application image into the device in the Device Application
Image window.

Upload from New App Image. The current device-specific
configuration property values in the selected application image file
will be written to the device.

This option is only available if you selected the check box to load
an application image into the device in the Device Application
Image window.

Preserve Device Values. The current device-specific
configuration property values set in the device will be written to
the LNS network database before the new application image is
loaded into the device. Once the new application image has been
installed, the device-specific configuration property values in the
LNS network database are written to the new device.

This option is only available if you selected the check box to load
an application image into the device in the Device Application
Image window.

2. Click Next. If you are commissioning routers, the Initial Router State window appears.
Otherwise, the Device Identification Method window opens (in this case, see Installing Devices to

continue installing the devices).

Setting the Inifial Router State

When the Router Initial State window appears, follow these steps:

F‘ B

]

Router name(s).  [pTR-3

State

" Default
" Offline

{* Online

MNext =

Finish Cancel | Help

1. Specify the initial state of the router by setting the following option:

State
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Set the initial state of the router. You have three choices:

Default. The state of the router is determined by the current
setting in the New Device Options box located in the network
properties: Device options category. If the router was

151



previously commissioned and is able to communicate, the
default state is the state of the router before the current
operation.

e Offline. The router will not forward packets.

e  Online. The router will forward packets between the channels
connected to it. This is the default. If the network will have devices
installed on the far side of a router (the side furthest away from the
LNS Server), you must commission the router before any of the
application devices connected on its far side.

2. Click Next to continue. The Device Identification Method window appears. See Installing
Devices and Routers to continue installing the router.

Setting the Neuron ID
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You must set the Neuron ID when you commission a device. You can have the LonMaker tool acquire
the Neuron ID by pressing a service pin on the device, or you can manually enter the Neuron ID. You
can manually enter a Neuron ID by typing a 12-digit hex string or scanning a bar code on the device, if
available. If the LonMaker tool is not attached to the network, you can only enter the Neuron 1D
manually.

Selecting the Device Identification Method
When the Device Identification Window appears, follow these steps:

Commission Device Wizard g|

Device identification method

Device name(s): ALT

(* Zervice pin

" Manual  Neuron IO:

< Back | et | Finish | Cancal | Help |

1. Select the method for acquiring the Neuron ID by setting the following option.

Device Specify the method for acquiring the Neuron ID of the devices. You
Identification have two choices:
Method

e Service Pin. The Neuron ID is acquired by pressing the service
pin on the device. See Using the Service Pin Method.

e Manual. If you are commissioning one device or router, type
or scan the Neuron ID into the Neuron ID box. If you are
commissioning multiple devices or routers, you will enter the
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Neuron IDs in the subsequent dialog box. See Using the
Manual Entry Method.

Manual entry is recommended if the device or its service pin are
difficult to access.

Click Finish. If you selected the Service Pin method, you are prompted to press the service pin as

described in Using the Service Pin Method. Once the Neuron ID is specified or acquired, the
LonMaker tool commissions the device, deducts a LonMaker credit, if applicable, and changes the
color of the device shape to green to indicate it has been commissioned.

Using the Service Pin Method

If you selected Service Pin as the device identification method, a prompt appears instructing you to
press the service pin of the devices or routers you are installing.

Echelon LonMaker

Optionz

[w Fitter on program IO

[~ Filter on channel

Cancel

ﬁ B Pleaze prezs the =service pin on device AL 1°...

[~ Di=play data from service pin

- Total Received

T

Continue

Help

If you are installing multiple devices, the prompt will also include a pane listing the names, types,
channels, and Neuron IDs (as you push service pins and acquire them) of the devices you are

installing.

Device Installation

Options

uninstalled routers.

f_?‘ = Please press the service ping on the nodes to be instalied. ..

[ Display data from service pin
|+ Fitter on program ID

|~ Fitter on channel

MOTE: Service pin meszages cannot be received from devices on the far zide of currently

Continue
Total Received

—

Cancel

Help

48,

Device Name ] Device Type Channel ] Neuron ID
Al Echelon AL10v3 Channel 2
DId- 1 Echelan DIO-10v3 Channegl 2
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To acquire the Neuron IDs and finish installing the devices, follow these steps:

Select any of the following service pin options

Options

Display Data Select this check box to display a dialog that contains the information

from Service Pin returned in the service pin message. This check box is cleared by
default.

Filter on Select this check box to ignore service pin messages that do not include

Program ID the same program ID as the device being commissioned. This option is
selected by default. This option is cleared if the application image will
be loaded during commissioning.

Filter on Channel Select this check box to ignore service pin messages that do not

originate from the same channel as the device being installed. This
check box is cleared by default.

On networks that use repeaters, the LonMaker tool cannot always
determine the source channel of the service pin message. For these
networks, it may be necessary to clear this checkbox in order to
commission the device.

The default value for this check box is set in the network properties:
Service Pin options category.

Total Received Indicates the total number of service pin messages received by the
LonMaker tool (including those ignored due to mismatched program
ID or channel).

If this number is incrementing when you press the service pin, but
LonMaker is ignoring the service pin message, clear both filter
options and select the Display Data from Service Pin check box.
You may then compare the data received against the expected data to
analyze the problem.

Press the service pins of the devices you are commissioning.

If you are installing one device, the LonMaker tool will begin commissioning the device. The
total number of service pin messages received from the network will appear in the Total Received
box. When the LonMaker tool is done commissioning the device, it will return to the LonMaker
drawing. The device shape will be solid green (online) or crosshatched green (soft offline),
indicating that the physical device has been commissioned.

If you are installing multiple devices, the LonMaker tool will attempt to determine which device
you are commissioning based on the service pin message. If multiple devices qualify, the
LonMaker tool will select the first one that does not already have an assigned Neuron ID.

You can specify which device or router you are commissioning by clicking its name under the
device name column and then pressing its service pin. If a service pin message is filtered or the
LonMaker tool is unable to identify the device, the number in the Total Received box will be
incremented, but no new Neuron ID will appear in the device list.

As you press service pins, the total number of service pin messages received from the devices you
are commissioning will appear in the Total Received box. When all the Neuron IDs have been
acquired, the LonMaker tool will commission the devices. When the LonMaker tool is done
commissioning, it will return to the LonMaker drawing. The device shapes will be will be solid
green (soft online) or crosshatched green (offline), indicating that the physical device has been
commissioned

Click Continue to quit pressing service pins and to commission the devices that have already been
acquired. Click Cancel to quit pressing service pins and not commission any devices.
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Using the Manual Enfry Method

If you selected Manual as the device identification method or if the LonMaker tool is not attached to
the network, and you are commissioning multiple devices, a prompt appears instructing you to enter
the Neuron IDs of the devices you are installing.

Commission Device Wizard

Enter the device Neuron ID=:

Device Name | Device Type | Meuron 1D
Al-1 Echelon A1-10v3
DId- 1 Echelon DIO-10v3

[~ Automatically advance after complete Neuron ID entry

< Back | Newte | Finish ] Cancel | Help I

The device Neuron ID is provided by the manufacturer as a 12-digit hex string or as a bar code label on
the device that can be scanned.

Entering a Neuron ID Manually
To enter a device’s Neuron ID follow these steps:

1. Click within the Neuron ID box of the desired device.

2. Type or scan in the device’s Neuron ID.

3. After all the Neuron IDs have been entered, click Finish to commission the devices. When the
LonMaker tool is done commissioning, the device shapes will be solid green (online) or
crosshatched green (soft offline), indicating that the physical devices have been commissioned.

You can select the Automatically Advance check box to automatically move to the next listed device
after you enter a Neuron ID.

Entering a Neuron ID Using a Bar Code Scanner

Some device manufacturers provide a bar code label on their devices that has the Neuron ID. You can
use several methods to scan the bar code and store the device Neuron ID in the LNS database.

A wedge interface scanner provides the easiest method of transmitting bar code information from the

bar code label to the LonMaker tool. This type of scanner is connected to your computer by a wedge

inserted between the keyboard and the system unit. The computer interprets the scanned bar code the
same as if you entered the Neuron ID on the keyboard. Most wedge interface scanner vendors supply
all necessary cables and connectors along with the scanner itself.

You can choose from three other types of scanners: a gun-style laser scanner, a gun-style LED scanner,
and pen-style scanner. The price of these scanners correlates with their effectiveness. A gun-style
laser scanner is the most expensive, but provides the best accuracy and reliability. Gun-style LED
scanners are moderately priced and fairly reliable. Pen-style scanners are the lowest priced, but are
typically not reliable on the fine-line bar codes typically used for Neuron IDs. Check with your
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scanner vendor for prices on the different scanner types. If you are using a LonPoint device, or a
device with a similar bar code label, it is recommended that you use a gun-style laser or LED scanner.
One scanner that you can use with the LonMaker tool and LonPoint devices is the Symbol
Technologies LS 3000, which is made available by Barcode Logics. The Neuron IDs for LonPoint
devices are printed on their labels in Code 39 format. See your scanner documentation for instructions
on programming the scanner.

Commissioning an i.LON IP-852 Router

To commission an i.LON IP-852 router such as an i.LON 100 e3 Internet Server with IP-852 routing,
i.LON 600 IP/LonWorks Server, or i.LON 1000 Internet Server, follow these steps:

1. Start the LONWORKS/IP Configuration Server. To start the LONWORKS/IP Configuration Server,
click Start on the taskbar, point to Programs, then point to the Echelon LonWorks-IP
Configuration Server folder, and select Echelon LonWorks-IP Configuration Server.

2. Right-click the router shape and then select Commission from the shortcut menu. The
Commission Device Wizard appears.

3. If you are commissioning an i.LON 1000 Internet Server, select the initial state and source of the
configuration property values for the web server.

4. Select the initial state of the i.LON IP-852 router. Click Next.
5. Select the device identification method. Click Next.

6. Press the service pin of the i.LON IP-852 router, or manually enter its Neuron ID and click Finish.
The i.LON IP-852 router will be commissioned.

Commissioning Using Device Discovery
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You can install a network by automatically discovering the devices to be commissioned. With the
device discovery method, the LonMaker tool searches the physical network for uncommissioned
devices that match device shapes defined in your LonMaker drawing. Devices are matched based on
their program ID and channel. If there is no unique match, you can select the appropriate device by
winking it or by pressing a service pin. After discovered devices are matched with defined shapes, you
can have the LonMaker tool commission the devices. You can use the device discovery method to
quickly install networks that have been designed with the engineered system installation scenario.

To install a network using the device discovery method, follow these steps:

1. Open the LonMaker menu and Select Discover Devices. The Device Discovery Filters dialog
box opens.
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Device Discovery Filters

I Dizplay locstion sz text

[ Allovw channel override

Device Selection Scope Fitters
Al subsystems [ Channels
" The current subsystem and its dependent subsystems [~ Device templates
f* The current subsystem only
—Options 1
MOTE: All routers should be installed and
Wink Interwal ] Seconds commissioned prior to using this festure.

[ Match using location string

[ Enakle service pin matching
7 Include devices with unknown programs

[ Discover configured devices

| Mext = | Cancel Help

2. Select the following options:

Device Selection
Scope

Options
Wink Interval

Match using
Location String

Display Location as
Text

Enable Service Pin
Matching
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Selects which subsystems will be searched for uncommissioned
device shapes. You have three choices:

o All Subsystems. The entire LonMaker drawing will be
searched for uncommissioned device shapes.

e The Current Subsystem and Dependent Subsystems. The
current subsystem and any subsystems nested in it will be
searched for uncommissioned device shapes.

e  The Current Subsystem only. Only the current subsystem will
be searched for uncommissioned device shapes.

Specifies the number of seconds to wait between winking devices
when more than one is selected.

Uses location string in addition to channel and program ID to match
devices. This option is useful for networks that have a unique
location string for each device, or if you have a handheld tool that
assigns a unique location string to each device.

Interprets location string as ASCII text. The default is to display the
location string as hex digits.

Enables matching to be done by selecting a device shape in the
Defined Devices list and pressing the service pin of a physical
device. The physical device does not need to be in the list of
discovered devices; therefore, this method can be used to
commission configured devices. However, the physical device may
not already be assigned to a device shape. You can only select one
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device in the Defined Devices list when you press the service pin.

Include Devices with Adds physical devices to the discovered device list that are

Unknown Programs applicationless or have an unrecognized application. Such physical
devices can then be matched to any device shape with a matching
channel. However, after matching, you must click Details and
specify an application image to load into the device.

Discover Configured Discovers devices that have previously been configured. If you
Devices select this option, a dialog appears and you must indicate the domain
of the configured devices to be discovered.

Allow Channel Allows matching of physical devices and device shapes with
Override different channels. If you select this option, you must make sure that
the device shape and physical device are located on the same
channel in order to commission the device.

This option is useful if your network has routers configured as repeaters,
in which case a physical device could be discovered on the wrong
channel. This option allows you to match the device in this scenario.

Filters
Channels Limits the devices discovered based on the channel on which they
are attached.
Device Templates Limits the type of devices discovered based on the device template

used.

3. Click Next. If you selected the discover configured devices option or the channel or device
filtering options, complete steps 4-6, as needed. Otherwise, skip these steps and go to step 7 to
select which devices to match and commission.

4. If you selected the channel filtering option, select the channel that the LonMaker tool will search
for devices. To select multiple channels, hold down CTRL and click the desired channels. Click
Next.

5. If you selected the device template filtering option, select the type of device that the LonMaker
tool will attempt to discover. To select multiple device templates, hold down CTRL and click the
desired channels. Click Next.

6. If you selected the Discover Configured Devices option, select the domain ID of the devices to be
re-installed in the current network. These devices were self-installed or previously installed on
another network. If you need to discover configured devices on multiple domains, select the first
domain, click Next, click Back, and then select the next domain ID.

7. If there is a router between the LNS Server and the configured device(s) to be discovered, this
router must be configured with the same domain as the device(s), unless the router is configured as
a repeater. If the network has configured routers, you can temporarily change them to repeaters,
complete the device discovery process, and then change them back. Click Next.

8. The Select Devices to be Commissioned dialog box opens.
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Select Devices to be Commissioned

Dizcovered devices Defined devices
# | Meuron D Channel Template Dizcover Subsystem Mame Chanrel
1 00A145734600 TP FT-10 Channel  Echelon Db A LOMI00-1 TP FT-10 Channel
2 004145731500 TP FT-10 Channel Echelon Db I A PID Al TP FT-10 Channel
A PID A1 TP FT-10 Channel
: A Switch and Light  DiC- 2 TP FT-10 Channel
; A Switch and Light  DIC- 1 TP FT-10 Channel

< , »

Devices to he commizsioned

Subsystem Mame Channel J Template | Location IMeuron I | Auto Match

i

= Back | Finizh | Cancel | Help |

This dialog box allows you to manually or automatically match the discovered devices on the
network with the defined device shapes in the LonMaker drawing. To select a device from any of
the lists, click the entry in the leftmost column (the # column in the Discovered Devices list, and
the Subsystem column in the Defined Devices and Devices to be Commissioned lists). After
selecting a device, its field in the leftmost column will be shaded blue. Once you click a device in
the other list, the field will be shaded gray. When the devices in each column are compatible, the
match command will become available.

If you selected the Include Devices with Unknown Programs option and such devices are
discovered, they will be listed under Discovered devices. However, the Template field will be
empty if the device is applicationless, or it will display the device’s program ID in hex format if
there is no corresponding device template.

9. Use the following commands to match device shapes in your LonMaker drawing to physical
devices on the network:

Discovered and
Defined Device Lists

Discover Searches for devices. If one or more physical devices were not
discovered, you can force their discovery by pressing their service
pins and then pressing the Discover button. Devices that were
removed from the Discovered Devices list using the Exclude
button are not rediscovered.

Wink Winks the selected device(s) in the Discovered Devices list. The
action performed by the device is application dependent. For
example, some devices may blink their power LED when winked.

This command is only available if one or more devices are selected
in the Discovered Devices list.

Exclude Removes the selected device(s) from the Discovered Devices or
Defined Devices list. Once a device has been excluded, it can only
be re-listed by restarting the device discovery process.
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This command is only available if a device is selected in the
appropriate device list.

Match Matches the device selected in the Defined Devices list is to the
device selected in the Discovered Devices list. The devices are
removed from their respective lists and the matched device is
added to the Devices to be Commissioned list. This command is
only available if one device is selected from each list and the
selected devices are compatible.

Compatible devices have the same program 1D and channel unless
the Allow Channel Override or Include Devices with Unknown
Programs options have been selected. Discovered devices with an
unknown program can be matched to any defined device.

However, after the device is matched, you must click Details and
specify an application image to be loaded into the device before
you click the Finish button.

If the Enable Service Pin Matching option was selected, you can
also match devices by selecting a device from the Defined Devices
list and then pressing the service pin of a compatible device to
which it should be matched.

Devices to be
Commissioned

Auto Match Matches all discovered and defined devices that can be uniquely
matched. The devices are removed from their respective lists and
the matched devices are added to the Devices to be Commissioned
list.

In the previous graphic, the DI-10 and DO-10 LonPoint devices
would be matched, but the Al-10 devices would not. This is
because the LonMaker tool cannot determine which of the two
defined device shapes should be matched with the discovered
Al-10 device.

Remove Removes the selected devices from the Devices to be
Commissioned list. The devices are returned to the Discovered
Devices and Defined Devices lists.

This command is only available if one or more devices are selected
in the Devices to be Commissioned list.

Details Opens the Device Options dialog box.

Click Details to set the initial application state and the source of
the configuration property values for the selected matched devices.
By default, the devices will be set in a soft offline state.

You must click Details to specify an application image to load into
an applicationless device that has been discovered and
subsequently matched.

10. Click Details to set the initial application state and the source of the configuration property values
of a matched device, or to specify an application image to load into a matched device that is
applicationless. The Device Options dialog box opens.
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Device Options

| Do 1

Device Mame:

—State
" Offline
(+ Online

(" Digable

Apnlication Image

Image rame:

#IF name:

Source of Configuration Property Yalues
i* Current values in database
" Default values

7 Current device values

[ Load application imsge

!

!

Ok

Cancel

4l

Helg

11. Select an application image and set the options for the initial application state and source of
configuration property values. See Loading a Device Application Image and Setting the Initial
Application Device State and Source of Configuration Property Values for information on setting
these options. Click OK.

12. Click Finish. The LonMaker tool commissions the devices in the Devices to be Commissioned
list and sets the state of their applications. When the LonMaker tool is done commissioning, it
returns to the LonMaker drawing. The device applications will be in a soft offline state, unless
you specified the application state in the Device Options dialog box. The device shapes will be
green indicating that the devices have been commissioned, or crosshatched green if an application
state was not specified or the device application was set offline.
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6

Monitoring and Controlling Networks

This chapter describes how you can monitor and control the devices in your network with
the LonMaker tool. It describes the three methods you can use to read and/or write
network variables and configuration properties: using monitored connections, browsing
with the LonMaker Browser, and using Data Point shapes. This chapter covers how to
bind network variables to the host in order to receive event-driven updates. It also
describes how to change the types and formats of network variables and configuration
properties. Explains how to create simple HMIs in your LonMaker drawing with Data
Point and Visio shapes.
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Monitoring and Controlling Overview

You can monitor and control the physical devices in a network by reading and writing the network
variables on the devices. You can also read configuration property values. You can use any of the
following three methods to read and/or write network variables and configuration properties:

e Monitored connections. Monitored connections provide a simple means to view network variable
values within your network. Using monitored connections, you can view the values of network
variables on your LonMaker drawing. This capability is useful for monitoring and debugging
your installation, as monitored connections provide an easy way to visualize the flow of data
through your functional blocks. You can also display a network variable value without monitoring
a connection.

e LonMaker Browser. The LonMaker Browser is an LNS plug-in that can be used to read and write
network variables and configuration properties on any functional block on any device. This is
useful for getting a detailed view of the operation of any functional block, and for setting
configuration properties on functional blocks that do not have plug-ins.

e Data Point shape. The Data Point shape is a LonMaker shape that you can use to monitor and
control the value of any network variable, configuration property, or functional block state
(enabled or in override) in your network. You can also create simple human-machine interfaces
(HMIs) within your LonMaker drawing using the Data Point shape.

The LonMaker tool is also compatible with other LNS monitoring and control applications, such as the
LNS DDE Server.

Using Monitored Connections

You can use a monitored connection to monitor the value of a network variable that is attached to a
connector or reference connection shape. You can monitor one end of a connection or both ends at the
same time.

To monitor a connection, follow these steps:
1. Right-click an empty space in the drawing page and set Enable Monitoring on the shortcut menu.
2. To enable monitoring for a connector shape, use one of the following two methods:

e Double-click the connector shape. The input network variable value appears on the connector
shape in black text. Double-click the connector shape again to display both the output and
input network variable values. Double-click again to display just the output network variable.
Double-click again to cycle through the same choices.

¢ Right-click the connector shape and select either Monitor Input Value or Monitor Output
Value. The network variable value on the side of the connection you selected appears on the
connector shape. To monitor both ends of the connection, right-click the connector shape
again and set monitoring on the other end of the connection.

3. To enable monitoring for a reference connection shape, use one of the following two methods:

e Double-click the reference connection shape. The network variable value on the side of the
connection you selected appears. To monitor both ends of the connection, double-click the
reference connection shape on the other end of the connection.

e Right-click the reference connector shape and then click Monitor Value on the shortcut
menu. The network variable value appears on the reference connector shape. To monitor
both ends of the connection, right-click the reference connection shape on the other end of the
connection and click Monitor Value.

The following figure illustrates monitored connections on a PID controller. The values shown on the
connection shapes represent the actual network variable values within the operational system.
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When you enable monitoring on a connection, the network variable values are continuously polled.
The default poll interval is 1 second. You can change the default poll interval in the network
properties: Timing dialog, which you can access by opening the LonMaker menu, selecting Network
Properties, and clicking the Timing tab. Excessive polling can create heavy network traffic and
consequently degrade network performance.

Monitoring connections can interfere with the successful completion of network installation and
maintenance operations such as commissioning devices; therefore, the LonMaker tool disables
monitoring during these types of operations.

For more information on monitoring network variable values, see Monitoring Network Variables in
this chapter.

Displaying a Network Variable Value

You can display the value of a network variable without monitoring a connection as described in the
previous section. The network variable must be attached to a connector or reference connection shape,
but the connector or reference connection shape does not have to be connected to any other network
variables. To display the value of a network variable with a connector shape, right-click the connector
shape and then click Get Input Value or Get Output Value on the shortcut menu. For a reference
connection shape, right-click the reference connection shape and then click Get Value on the shortcut
menu. The network variable value on the side of the connection you selected appears on the connector
shape.

By default, the network variable value is displayed for 15 seconds. You can change the display
duration in the network properties: NV Browser/Monitoring options category. You can access this
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dialog by opening the LonMaker menu, clicking LonMaker Options, and selecting NV Browser/
Monitoring from the Options Category list.

Using the LonMaker Browser

You can use the LonMaker Browser to monitor and control the network variables and configuration
properties in your network. The LonMaker Browser provides a table view of the selected network
variables and configuration properties. You can add all the network variables and configuration
properties for a functional block or device to the Browser, and you can delete selected network
variables and configuration properties from it.

The LonMaker Browser is an LNS plug-in included with the LonMaker tool. To use the LonMaker
Browser, you must register it when you open a network as described in Creating a New LonMaker
Network Design in Chapter 3, Getting Started, or you can register it after you open the network, as
described in Re-registering Plug-ins in Chapter 9, Using LNS Plug-ins. You only have to register the
LonMaker Browser once per computer. This is because once the LonMaker Browser is registered on
one computer, it is available to all other networks on the same computer.

Many functional blocks, such as those provided with Echelon’s LonPoint devices, may come with their
own device plug-ins that provide a custom interface for their network variables and configuration
properties. A device plug-in provides an application-specific view of a functional block or device.

The LonMaker Browser, though, is a generic plug-in that you can use with any functional block or
device.

Starting the LonMaker Browser

To start the LonMaker Browser, select one or more functional block and device shapes, right-click one
of the selected shapes, and then click Browse on the shortcut menu. When the LonMaker Browser
opens, it lists all the network variables and configuration properties for the selected functional blocks,
and it lists all the network variables and configuration properties on all the functional blocks for the
selected devices.

After the LonMaker Browser is open, you can invoke the Browse command on other functional blocks
and devices. The network variables and configuration properties are added to the bottom of the
existing LonMaker Browser window.

Once a browser window is opened, it remains open until you close it. Even if you close the LonMaker
drawing, the browser continues to run until you close it. If you open a Browser window, close the
LonMaker drawing, then open another browser, both Browser windows run concurrently.

Note: If a plug-in other than the LonMaker Browser opens when you click Browse, the other plug-in
was registered after the LonMaker Browser, and it is currently specified as the default browser. To
change the status of the plug-in as the default browser, follow these steps:

1. Right-click a functional block, point to Plug-ins, then click Plug-ins on the shortcut menu. The
LonMaker Plug-ins dialog opens.

2. Locate and select the current default browser and then click Info. The LonMaker Information
dialog opens.

3. Under the Options box, clear the Default Plug-in check box, and then click OK. The selected
plug-in is no longer the current default browser.
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The LonMaker browser color codes the configuration properties and network variables in the

following manner:

Blue

Green

Grey

Input network variables. You can write values to these network
variables. See Updating Network Variable and Configuration
Property Values.

Writeable configuration properties. You can write values to these
configuration properties. See Updating Network Variable and
Configuration Property Values.

Output network variables and read-only configuration properties.
You cannot write to these objects.

Each row in the browser contains the following information about a network variable or configuration

property:
Subsystem

Device

Functional Block

Network Variable

Config Prop

LonMaker User’'s Guide

Displays the name of the subsystem in which the functional block
containing the network variable or configuration property is located.

Displays the name of the device associated with the functional block
containing the network variable or configuration property.

Displays the name of the functional block containing the network
variable or configuration property.

Displays the name of the network variable if described in the row. If
the row describes a configuration property associated with a specific
network variable, this column shows that network variable.
Otherwise, this column is blank.

Displays the standard or user-defined type of the configuration
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Mon

Value

property if the row describes a configuration property. (see
types.lonmark.org) If a row describes a network variable, this
column is blank.

Indicates whether the network variable is monitored. A “Y”
indicates that monitoring is on; a status indicator follows the “Y”,
indicating when a new value is received by the browser.
Configuration properties cannot be monitored.

Contains the value of the network variable or configuration property.
For monitored network variables, the value is updated through
network variable polling or bound updates as described under
Monitoring Network Variables.

The LonMaker Browser Toolbar

You can use the LonMaker browser toolbar to perform many browser functions quickly. The toolbar

contains the following buttons:
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Open

Save

Print

Monitor All On

Monitor All Off

Adjust
Columns

Refresh All

Properties

Get Value

Set Value

Table

Opens an existing browser file. See Customizing the Browser.

Saves changes to a browser file. If the browser file is new, the Save
As dialog opens. Name the file and choose a folder in which to save
the file. See Customizing the Browser for more information.

Prints the data in the Browser window.

Turns monitoring on for all network variables displayed in the
current Browser window. See Monitoring Network Variables for
more information.

Turns monitoring off for all network variables in the current Browser
window. See Monitoring Network Variables for more information.

Automatically sizes each column displayed in the Browser window
to fit the longest string in that column.

Updates the Browser window with all current network variable and
configuration property values. If any names of the displayed objects
have been changed using another tool, the displayed names are
updated.

Allows you to view and set properties for the currently selected
network variable or configuration property object. See Updating
Network Variable and Configuration Property Properties for more
information.

Refreshes the value for the currently selected network variable or
configuration property. You can only update network variable
values if you are attached to the network.

Changes the value of the currently selected input network variable or
writeable configuration property to the value indicated in the Value
box located right of this button. For enumerated values, click the
down arrow to select from the possible values. Network variable
values can only be modified if you are attached to the network.

Opens a dialog that displays the selected configuration property
values in a table (only for configuration properties that contain a list
or table of values). See Updating Network Variable and
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Configuration Property Values for more information.

EI Details Displays the details of the selected network variable or configuration
property. See Updating Network Variable and Configuration
Property Values for more information.

!I Display Displays a log of error messages received while the browser is
Messages active. The Display Messages button is located at the bottom left
corner of the browser. See Displaying Error Messages for more
information.

Customizing the Browser:

You can hide rows and columns in the browser to make it easier to view just the data you want to
monitor and control. For example, you may be viewing data from devices in a single subsystem;
therefore, you would hide the subsystem column. In another example, you may want to monitor and
control only a few of the network variables listed in the browser; therefore, you would hide the rows of
all the other network variables that you do not want to monitor and control.

Customizing Browser Columns

You can hide, change the order, or adjust the width of the columns in the LonMaker Browser.
Hiding or Changing the Order of Browser Columns

To hide or change the order of the browser columns, follow these steps:

1. Open the Browse menu and select Customize. The Customize dialog box appears.

Customize

Columns l

Yizible Columns: Columnz Mat Yisible:

Functional Black ==
Metwark Warishle
Config Prop

[ sly}

Yalue

Subsystem

Mave Dawn

A

O | Cancel ‘ Apply Help

2. To hide columns, select the columns in the Visible Columns list you want to hide and then move
them to the Columns Not Visible list. You cannot hide the Value column. The LonMaker
Browser displays only the columns you did not hide.

3. To change the order of the columns in the browser, select the column you want to move and click
Move Up or Move Down based on the desired order.

4. Click OK. The LonMaker Browser will reflect the changes you made.
Adjusting the Width of Browser Columns

You can adjust the width of the columns in the browser to display the information efficiently. To
adjust the column widths, open the Browse menu and click Adjust Columns or click the Adjust
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Columns button El in the browser toolbar. The browser automatically resizes the columns to display
the longest text string in each column.

Customizing Browser Rows

You can customize the LonMaker Browser so that it only displays rows containing network variables
or configuration properties, or you can hide specific network variables or configuration properties by
deleting the rows on which they appear.

Selecting Browser Rows to be Displayed

To select which objects are displayed in the LonMaker Browser (network variables and/or
configuration properties), open the Browse menu and click Options. The Browser Options dialog
opens on the General tab.

Browser Options @

General lMessaging ] Configuration Properties l Metwork Yarishles 1

Catalog Directory:

Currert User Mame:
Administratar

Display
" Metwwork Variables [v Sort Nvs by name
(" Configuration Propetties
{+ Both

Erraor Mezsages

W Showy Always

(04 | Cancel | | | Help |

Under the display box, select which objects you want displayed in the browser. You have three
choices:

e Network Variables. Only network variables are displayed in the browser.
o Configuration Properties. Only configuration properties are displayed in the browser.
e Both. Network variables and configuration properties are displayed in the browser.

Select the Sort NVs by Name check box if you want network variables to be listed alphabetically in
the browser. If this option is cleared, they are listed by network variable index. Changes to this option
do not affect the current browser window. To update the display, close and restart the browser.

Hiding Browser Rows

To hide a network variable or configuration property in the LonMaker Browser, click anywhere in the
row containing the object you want to hide, open the Edit menu, and then click Delete Row.
Alternatively, you can click a row and then press DELETE. The browser hides the selected row. This
selection does not affect the network variable or the configuration property itself.

To hide all configuration properties and network variables, open the Edit menu, click Delete All
Rows, and then click OK on the warning dialog that appears.

To re-display a network variable or configuration property row that is currently hidden, open the Edit
menu, and then click Undelete Row. The Undo Delete dialog appears.
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This dialog lists all the hidden objects in the browser. Select the object or objects you want to show, or
select the Select All check box to select all the objects, and then click OK. The selected objects
appear in the browser again.

Saving Browser Customization:

You can save and later restore the rows and columns that you customize in the LonMaker Browser to a
browser (.brw extension) file. To save your rows and columns to a browser file, open the File menu
and select Save or Save As. Browse to the folder in which browser file is to be stored and enter the
name of the browser file.

To re-open a browser file, open the LonMaker Browser from a LonMaker drawing (right-click a
functional block or device and then click Browse on the shortcut menu) or open the LonMaker
Browser as a standalone application (click Start on the taskbar, point to Programs, point to the
Echelon LonMaker folder, and then select LonMaker Browser). In the LonMaker Browser, open
the File menu, click Open, browse to the folder in which the browser file is stored, and then select the
browser file. Alternatively, you can locate the desired browser file in Windows Explorer and then
double-click the file.

To print a browser file, click the Print button @l on the browser toolbar, or open the File menu and
select Print. To preview the file as it will be printed, open the File menu and select Print Preview.
To return to the browser window from print preview, click the Close button.

Monitoring Network Variables

You can use the LonMaker Browser to monitor network variables.

Enabling Network Variable Monitoring

To enable the LonMaker Browser to monitor a network variable, right-click the network variable row
you want to monitor and then click Monitor on the shortcut menu. When a selected network variable
is being monitored, this option is set in the shortcut menu. To monitor all network variables,
right-click any network variable and then click Monitor All On, on the shortcut menu, or click the

1
Monitor All On button =21 on the browser toolbar.

The Mon column for monitored network variables changes to ‘Y’ and the Value column displays the
current network variable value. The browser blinks a status indicator next to the ‘Y’ when a new value
for the monitored network variable appears.

The LonMaker Browser polls network variables at the interval specified on the Network Variables tab
of the Browser Options dialog. The default poll interval is 1 second. To change how frequently
network variables are polled, open the Browse menu, click Options, click the Network Variables tab,
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and enter the desired poll interval in the Poll Interval box. The browser does not poll monitored
output network variables if they are connected to the browser computer as described in Using Bound
Updates.

Disabling Network Variable Monitoring

To stop the LonMaker Browser from monitoring a network variable, right-click the network variable
row and then clear the Monitor option on the shortcut menu. To disable monitoring for all network
variables, right-click any network variable and then click Monitor All Off on the shortcut menu, or

click the Monitor All Off button Ql on the browser toolbar.
Getting Network Variable Values

You can get the value of a network variable manually without using polling. Right-click a network
variable row and then click Get Value on the shortcut menu, or click anywhere in the network variable

+
row and click the Get Value button _’l on the browser toolbar.

You can update all network variable values by clicking the Refresh All button El on the browser
toolbar or opening the Browse menu and selecting Refresh All.

Using Bound Updates

You can use bound updates with the LonMaker Browser to reduce the network overhead of polling
many network variables. Bound updates use a connection between the network variable being
monitored and the browser. To enable bound updates for a network variable, right-click a network
variable row, click Properties on the shortcut menu, click the Monitoring tab and then select the Bind
this Network Variable to the Browser check box. This creates an implicit connection to the browser.
An implicit connection is a network variable connection that is automatically created by the browser.
You can also explicitly create bound connections to the LonMaker browser which are in turn
automatically used by the browser instead of polling as described in Binding Network Variables to the
Host.

Each implicit connection requires a network variable on the LonMaker computer, and consumes
network variable binding resources on the sending device or devices. This creates unnecessary
network variables and consumes unnecessary resources if you are using bound monitoring with many
network variables of the same type. To reduce the number of network variables on your computer and
reduce network variable binding resource consumption, try one of the following methods:

e  Use polled monitoring by clearing the Bind this Network Variable to the Browser check box.
e  Explicitly bind the network variable to the host as described in Binding Network Variables to the Host.
e  Use aliases on the devices that are bound to the fan-in connection.

e Define more aliases on the device containing the network variable with the fan-in connection.

Binding Network Variables to the Host

You can bind network variables to the LonMaker host to receive event-driven updates for monitoring.
You can use event-driven updates to minimize the monitoring network overhead associated with inputs
that change infrequently such as digital sensors. For inputs with rapidly changing values, such as
analog sensors, you should use polling.

You can set up event-driven updates using the LonMaker Browser, as described in Using Bound
Updates. The method described there implicitly creates a new network variable on the LonMaker host
for each network variable to be monitored using bound monitoring. If a network variable or
connection cannot be created, bound connections are not used and no error message is displayed

To optimize host network variable usage, it is better to bind many network variables into a single host
network variable. This is called a fan-in connection. For example, in a system containing several
thousand devices, each of which has an output network variable that indicates its alarm state, separate
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connections between each of these network variables and the host would consume a significant amount
of system resources. It is more efficient to create just one network variable on the host and bind all of
the output network variables to it. Network variables bound to the host may be monitored by an LNS
application such as the LNS DDE Server. LNS allows the individual network variables to be
monitored, even though they are received on the same network variable input on the host. Therefore,
there is no disadvantage to using a fan-in connection. To differentiate between the different inputs,
LNS applications should monitor the network variables on the remote devices instead of the network
variables created on the LonMaker computer. LNS automatically uses event-driven updates if a
connection to the LonMaker computer exists.

To create a network variable on the host, follow these steps:
1. Add a virtual functional block to your LonMaker drawing.

a. Drag the generic functional block shape from the LonMaker Basic Shapes stencil to the
LonMaker drawing. The Functional Block Wizard opens

b. Under the Device box, select LNS Network Interface from the Name list.
c. Under the Functional Block box, select Virtual Functional Block from the Name list.
d. Enter the name of the Virtual Functional Block in the New FB Name box.

2. Drag an Input Network Variable shape from the LonMaker Basic Stencil to the virtual functional
block. The Choose a Network Variable dialog appears.

3. Click Create NV. Create a dynamic network variable, as described in Adding Network Variables
to a Functional Block in Chapter 4, Designing Networks. Select a network variable type that is
compatible with the network variable you are binding to your compute.

4. Connect the input dynamic network variable you added to the virtual functional block to the
output network variable that you want your computer to monitor.

Updating Network Variable and Configuration Property Values

You can control the values of input network variables and writeable configuration properties for the
devices in your network. You cannot change output network variable values and read-only
configuration properties.

Setting Values

To set the value of an input network variable or writeable configuration property, follow these steps:

1. Click anywhere in the row containing the input network variable (colored blue) or writeable
configuration property (green).

2. Enter avalid value in the Value box on the Browser tooIbarLU 2 | or
choose a value from the drop-down list if you are changing an enumerated value.

3. Click the Set Value button .U on the Browser toolbar, or right-click the object you are changing
and then click Set Value on the shortcut menu. The value is updated in the Value column. If you
have entered an invalid value, an error message is displayed in a Display Message dialog.

Setting Values for Structured Objects

You can use the Set Network Variable/Set Configuration Property dialog to set the value of one or
more of the fields of a structured input network variable or writeable configuration property (structured
means that the object has multiple fields). This dialog is displays the name, units, and maximum and
minimum values for each of the fields. For example, SCPTmaxSend Time appears in the Value field
in the Browser with a value of 0 0:00:05.000. If you are not familiar with this configuration property
and try to set it in the Value box, you may enter an invalid value or enter a value that causes a device
to behave in an undesired manner. If you open the Set Configuration Property dialog box, you can
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see that this configuration property has day, hour, minute, second, and milliseconds fields and view
the minimum and maximum values for each of these fields.

To open the Set Network Variable/Set Configuration Property dialog, right-click the object and
click Details on the shortcut menu.

Set Configuration Property Value S\

Data type: o
| SCPTmaxSndT

Cancel

i

Drata value:
| 0 000 0,000
Help
Field List:
Field Infa
= SCPTmaxsSndT
=] dlay :
0 Units
= hour milizecaonds
0
=l minute
on hfiniitmLin
= second oo
10
= millisecand
Madimuim
939

All the fields for the selected object are listed in structural order in the Field List box. To set the value
for a field, expand that field and then click twice slowly on the value that appears below it. Enter a
valid value for the field (the minimum and maximum values appear in the Field Info box to the right).
Click OK to apply the changes.

If a network variable or configuration property has an enumerated type such as SNVT_hvac_mode
and SCPT_hvac_type, a list of all the possible enumerations for the selected object appears the bottom
of the dialog. Select the desired enumeration from the list and then click OK. Alternatively, you can
click twice slowly on the value that appears below the object in the Field List box and enter a valid
enumeration for the object.
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Set Network Variable Value
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Setting Values for Configuration Property Arrays

You can view and set values for a configuration property array using a table instead of using the Value
box or the Set Configuration Properties dialog. To view a configuration property array, right-click a
configuration property array and then click Table on the shortcut menu. The Edit Configuration
Property Table dialog appears.

This dialog contains a table listing the values for each element in the configuration property array. To
change a value, double-click the value of the element you want to change, enter the new value in the
Change Data Here for Selected Entry box, or for enumerated types, select the desired value from the
Change Data Here for Selected Entry list, and then click Apply to make the change or click OK to
make the change and exit the dialog.

Edit Configuration Property Table

Object Name:
| Root/DO- 1/TRANS- 1/UCPTenumiap

Change data here for selected entry:
| 0

UCPTenumiap

UCPTenumiap[0]
UCPTenumiap[1]
UCPTenumiap[2]
UCPTenumiap[3]
UCPTenumilap[4]
UCPTenumhap[5]
UCPTenumiap[g]
UCPTenumMap[7]
UCPTenumiap[8]
UCPTenumiap[9]
UCPTenumMap[10}
UCPTenumilap[11]

oo oo ola ofci- == w
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Clearing Values

You can clear the displayed value of a network variable or configuration property by right-clicking the
object you want to clear and then clicking Clear Value on the shortcut menu.

To clear all values in the browser display, open the Browse menu and select Clear All Values.
Clearing the values in the browser display does not affect the values in the functional block.

Getting Values

You can get the current value of a network variable or configuration property. To do this, right-click
the network variable or configuration property and then click Get Value on the shortcut menu, or click
the object and then click the Get Value button #1on the browser toolbar. The new value appears in
the Value column.

To get the current values for all the network variables and configuration properties in the browser

window, open the Browse menu and select Refresh All, or click the Refresh All button () on the
browser toolbar. The new values are displayed in the Value column.

Changing a Network Variable or Configuration Property Type

176

You can change the type of a network variable or configuration property. The network variable or
configuration property type specifies the units and structure of the data contained within the network
variable or configuration property. A network variable or configuration property type is typically fixed
for most devices; however, devices may support network variables and configuration properties with
changeable types as described by the LONMARK Application Layer Interoperability Guidelines.

You can use the LonMaker Browser to change a network variable type. When you change the network
variable type, the browser updates the type in the LNS network database, updates the type in the
physical device if the LonMaker tool is OnNet, and automatically chooses a format for displaying the
network variable data that matches the type, provided one is available. When you change a network
variable type, the Browser also changes the type of any configuration properties that inherit their type
from the network variable. For example, an analog input device may be connected to a variety of input
devices, such as temperature sensors, pressure sensors, or dials. If the input device measures
temperature, a SNVT_temp_f type may be used for its output network variable to define the value as a
temperature. If the device measures air pressure, a SNVT _press_f may be used for its output network
variable to define the value as a pressure. The same device may have SCPTlowLimit1 and
SCPThighLimit1 configuration properties that inherit their types from the output network variable.
The browser will change the configuration property type for these SCPTs when you change the output
network variable type.

Not all network variables have changeable types, so you should check the documentation of the device
and functional block you are browsing to determine whether the Browser will allow you to change the
type of a specific network variable. For example, many of the network variables on the LonPoint
devices support changeable types as described in LonPoint Application and Plug-in Guide.

Network variables with a changeable type will always have an associated SCPTnvType configuration
property (in the case of some Echelon devices, a UCPTnvTypelnfo configuration property defined in
the Echelon resource file set) that keep track of their type. When you change a network variable type
using the LonMaker Browser, the LonMaker tool updates this configuration property.

To change a network variable type in the LonMaker Browser, right-click the network variable and then
click Change Type on the shortcut menu. This menu item is only available for network variables with
changeable types. The Select Network Variable Type dialog appears.

Note: You cannot change a network variable type if the network variable is connected or being
monitored by the LonMaker tool. Trying to change the type of a network variable that is connected or
being monitored by the LonMaker tool generates an error in the Browser.
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Select Network Variable Type

Type name:

| SMWT_temp_f oK

Defined types: Cancel

ST _freg_f ~
ST _grammage _f

ShWT_lenoth_f

SMWT_lev_cont_f Help
SMYT_mass_f
ST _muldis
SMYT_ph_f

SNWT _poweer_f
ST _ppm_f
SMVT _press
SMYT _privacyzone
ST _pwer _fact_f
SNWT _res_f
SNWT_zetting
SMWYT_sound_db_f

Pl el

W Show only types with matching lencth [ Show obsolete types

This dialog lists built-in data types, and resource files containing defined network variable types
(SNVTs and UNVTSs). Expand the items listed to view the available data types. Click the type for the
network variable and then click OK.

e  Select the Show Only Types with Matching Length check box to display only those types with
the same size as the current network variable type.

e Select the Show Obsolete Types check box to display network variable types that are marked
obsolete in the current standard resource file set.

e The Length box displays the size (in bytes) of the currently selected type. You can customize the
sizes for the RAW, RAW_HEX, RAW_HEX PACKED, and STRING built-in data types and
for the SNVT _scene_cfg configuration property.

Notes:

o Resource files for both the LONMARK standard types and Echelon user-defined types are included
with the LonMaker tool. Device manufactures may also supply their own resource files for their
user-defined types and formats. These are typically installed with the manufacturer’s plug-in.

e For more information on specific standard network variable types (SNVTs) and standard
configuration property types (SCPTs), see types.lonmark.org.

e For more information on user network variable types (UNVTSs) and user configuration property
types (UCPTSs), see the documentation included with the functional blocks containing the network
variable or configuration property. For information on Echelon’s UNVTs and UCPTs, see
types.echelon.com. For information on creating and using user types, see the LONMARK Resource
File Developer’s Guide in the LNS Utilities and LONMARK Reference Help file.

Changing a Network Variable or Configuration Property Format

You can change the format of a network variable or configuration property. A network variable or
configuration property format specifies how the raw data contained within a network variable or
configuration property is translated for display or for use by an application. The format also specifies
how data entered by you or an application is translated to the raw data to be transmitted on a
LONWORKS network.
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The format may include scaling and offset values to convert one type of data to another such as Celsius
to Fahrenheit or kilograms to pounds, localized formatting specifications, or text strings that are to be
displayed as part of the value. For example, a temperature sensor may report a temperature value with
atype of SNVT _temp_f. The SNVT_temp_f type is defined as a 32-bit signed floating-point value
representing a Celsius temperature. You can change the format of SNVT_temp_f type to Fahrenheit
or differential Fahrenheit (the Fahrenheit format has an offset of 32; differential Fahrenheit has an
offset of 0). You can modify network variable and configuration property formats or create your own
using the NodeBuilder Resource Editor.

If you change a network variable type, the format is automatically changed to the default format for the
new type. You can change the format to a format associated with a different type than the actual
network variable type. For example, a network variable may have a fixed type of SNVT _count _f, but
you may set its format to SNVT _temp_f#SI to interpret the count value as a Celsius temperature.

A network variable or configuration property format does not affect how the corresponding value is
encoded for transmission on the network. For example, a SNVT_temp_f value is always transmitted
in Celsius format, but it can appear in Celsius, Fahrenheit, or differential Fahrenheit formats.

You can use the LonMaker Browser to change the format of network variables and configuration
properties. To do this, right-click the network variable or configuration property in the browser
window and then click Change Format on the shortcut menu. The Select Network Variable Format
dialog appears.

Select Network Variable Format

Type name:

| SNVT temp 1 OK

Defined types and formats: Cancel
+H-SNYT_length_f -~

SWWT _lewv_cont_f
+-SNYT_mass_f
SMYT_mulcliy Help
SMYT_ph_f
- SNYT_powver_f
SMWT _ppam_f
+-SMNYT_press_f
SNYT_privacyzone
SMYWT_pver _fact_f
SMYT_res_f
SHWT _zetting
SWYT_sound_db_f
+- SMNYT_speed_f
= SNYT _temnp_f
SMYT_temp_fs!

Pl el

[w Showe only types with matching lenoth [~ Show obsolete types

This dialog lists available types and formats. Each format is associated with a type. If a type supports
multiple formats, you can expand the type to see all the associated formats. By default, the dialog
opens to the current type with its formats listed underneath it (if it has more than one) and the current
format highlighted.

To change the format, click the desired format and then click OK. In addition to the formats contained
in the standard format file and other format files included in this dialog, you may choose to format the
data in one of five built-in data types: RAW, RAW_HEX, RAW_PACKED, STRING, or
UNIT_TEXT. To choose one of these formats, expand the Built-in Data Types header and select the
desired format.

e Select the Show Only Types with Matching Length check box to list only those network
variable types with the same size as the current SNVT, UNVT, or built-in data type.
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e Select the Show Obsolete Types check box to list those network variable types that are marked
obsolete in the current standard resource file set.

e The Length box displays the size (in bytes) of the currently selected type.

Tip: Many standard network variable types include formats with “#US” and “#SI”” format specifiers.
You can use these specifiers to identify default formats when the appropriate default is determined by
the regional settings on the computer running the LonMaker tool. The LonMaker tool uses the #US
formats when your Windows regional settings specify a US measurement system, otherwise the
LonMaker tool uses the #SI formats. To view the measurement system used on your computer, follow
these steps:

1. Open the Windows Control Panel.

2. If you are running Windows 2000, double-click Regional Options. The Regional Options dialog
opens. Click the Numbers tab.

If you are running Windows XP or Windows Server 2003, double-click Regional and Language
Settings. The Regional and Language Settings dialog opens. Click Customize. The
Customize Regional Settings dialog opens.

3. The Measurement System box displays the units that will be used (US or Metric).

Displaying Error Messages

You can display error messages when monitoring and updating network variable and configuration
property values in the LonMaker Browser. By default, the LonMaker Browser Messages dialog
automatically opens when an error occurs.

LonMaker Browser Messages

[S5/M1 242006, 13:40:49] Cannot perform operation because network variable is connected : &
[5/1 242006, 13:41:08] Cannot perform opetation because network variable is connected : &

< >
[ Stop Automatic Display Refresh | Cloze | Clear Heli

This dialog displays all browser errors. Select the Stop Automatic Display check box and click Close
to stop automatically displaying this dialog. If you have disabled automatic display and an error
occurs, the Display Messages button at the bottom left corner of the Browser window turns red and a
description of the error appears to the right of the button.

El Subsyztern 1441- 124F8- 1/Digital_Out ; Communication failure while monitoring object [Subsystern: 05, #200]

To delete all the current messages listed in the dialog, click Clear. All error messages are cleared from
the window and the Display Message button is unavailable if you close the cleared dialog.

You can disable or enable automatic display of the LonMaker Browser Messages dialog by opening
the Browse menu, clicking Options, and under the General tab, clearing or selecting the Error
Messages: Show Always check box.

If there are no error or warning messages, the Displays Messages command in the Browse menu and
the Display Messages button are unavailable.
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Managing Functional Blocks

You can disable, override, and test a functional block from the LonMaker Browser. To do this, open
the Browse menu and then click Manage. See Managing Functional Blocks in Chapter 8, Managing
Networks, for more information.

Using Data Point Shapes

You can use a Data Point shape in a LonMaker drawing to monitor the value of any network variable
configuration property, or functional block state (enabled or in override). You can also use a Data
Point shape to update the value of an input network variable or configuration property. You can use
Data Point shapes to create simple human-machine interface (HMI) applications within your
LonMaker drawing.

Adding and Monitoring a Data Point Shape

You can add a Data Point shape to your LonMaker drawing, and use it to monitor a network variable
configuration property, or functional block state. To add a Data Point shape to your LonMaker
drawing, follow these steps:

[rata Paint

1. Drag a Data Point shape from the LonMaker Basic Shapes stencil to your LonMaker
drawing. The Data Point Shape dialog box opens.

Data Point Shape

- A ~ Ok |
g Hell
T PID Cancel
-1 a1
+-4y AFB-1 Help
B Analog Fr Block[1]
B Analog Fr Block[2]

B Analog Fn Block[3]

% Digital Encader[0]

& Digital Encoder[1]

% Mode Chiject 0

& Room Temperature
% Temperature Setpoint

Enakle
Owerride
b
SCPTmaxRnge
SCPTminRNgE Bt
[ Enable montoring I

[ Use sbsolute subsystem path ™ Mare ==

This dialog provides a hierarchal view of your LonMaker network, listing the objects in your
network in the order of subsystems, devices, functional blocks, functional block states, network
variables, and then configuration properties.

[ R R o e o R o R S e e R e

2. Select the network variable, configuration property, or functional block state to monitor by
browsing through the network hierarchy. You can also right-click a subsystem and click Expand
from the network navigator to display all the objects in that subsystem, including any nested
subsystems and their objects.

3. Optionally, you can select the following basic attributes for the selected data point.
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Enable Monitoring

Use Absolute
Subsystem Path

Enable Value
Updates

CP Value from
Device

Enables monitoring for the selected data point. Creates a monitor
set and monitor point for a network variable data point if one is
selected. All network variable Data Point shapes and monitored
network variable connections in the same subsystem are placed in
one LNS monitor set.

This check box is cleared by default.

Controls how the LonMaker tool interprets a new Data Point shape
created from a copy (an existing Data Point shape or a master
shape). This check box is cleared by default.

If this check box is selected, the same data point will be monitored
in a new Data Point shape.

If this check box is cleared, the LonMaker tool will attempt to
locate the appropriate data point using the relative
subsystem\device\functional block path of the source. In addition,
you can create a Data Point shape that you can copy to a different
subsystem and have it refer to a data point in that subsystem.

Allows you to enter a new value for the selected data point, which
will then be updated in the LNS network database. This check box
is cleared by default.

If the selected data point is an input network variable, a
device-specific configuration property, or a functional block state,

the device will be updated in addition to the LNS network database.

If the selected data point is a non—device-specific configuration
property, only the LNS network database will be updated. This
option is unavailable for output network variables.

If this check box is cleared, you can double-click the Data Point
shape to update it with the current value of the selected data point.

Enables configuration property values to be updated and queried
directly to and from the device. This option is only available if the
selected data point is a configuration property.

This check box is selected by default for device-specific
configuration properties, and it is cleared for non—device-specific
configuration properties.

4. To set advanced options, click More. The dialog expands to include the following advanced
properties for the selected data point.

Label: | =FB MY'= d

Format: | SNWT temp_fAUS

Field name: |

Palling interval: ] Secondi=)

| Report value changes only | Use bound connection

=i

Label
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options available depend on the selected data point. You can also
enter your own label for the Data Point shape. If you enter your
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own label and later create an instance of the Data Point shape (a
master shape or a copy), that label will be selected by default in this
list.

If the selected data point is a network variable, the following
options are available:

e None (no label).

e NV (the network variable name).

e FB.NYV (the functional block name, network variable name,
and field name [if defined]). This is the default.

e Device.FB.NV (the device name, functional block name,
network variable name, and field name [if defined]).

If the selected data point is a functional block state, the following

options are available:

e None (no label).

o Status (the status name [enable/override]).

o FB.Status (the functional block name and status name). This
is the default.

e Device.FB.Status (the device name, functional block name,
and status name).

If the selected data point is a functional block configuration

property, the following options are available:

e None (no label).

o CP (the configuration property name).

e FB.CP (the functional block name and configuration property
name). This is the default.

e Device.FB.CP (the device name, functional block name, and
configuration property name).

If the selected data point is a functional block network variable, the
following options are available:

e None (no label).

e CP (the configuration property hame).

e NV.CP (the network variable name, configuration property
name, and field name [if defined]).

e FB.NV.CP (the functional block name, network variable name,
configuration property name, and field name [if defined]).
This is the default.

e Device.FB.NV.CP (the device name, functional block name,
network variable name, configuration property name, and field
name [if defined]).

Format Specifies the network variable or configuration property format for
the value displayed in the Data Point shape. By default, the LNS
default format is used. You can change the format by clicking the
button to the right of the format field.

This option is unavailable if the selected data point is a functional
block state.

Field Name Specifies whether the Data Point shape displays the entire structure
of a network variable or configuration property value or just one or
more fields within that structure.

For example, SNVT _switch has a value and a state field. If you
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Polling Interval

Report Value
Changes Only

Use Bound
Connection

select an input network variable with a SNVT _switch type as the
data point, the switch is off, and you select <all> (the default) from
the field name list, the Data Point shape displays the entire
structure, which would be “0.0 0”. If you select value, the value
displayed in the Data Point shape will be “0.0”, and if you select
state, the value displayed will be “0”.

This option is unavailable if the network variable or configuration
property type does not have a structure, or the selected data point is
a functional block state.

Specifies how frequently (in seconds) the data point is polled. The
default is 5 seconds for polled network variables and 15 seconds for
monitored configuration properties and functional block states.

If you change the polling interval, the value you enter becomes the
default for new Data Point shapes of that object type until you close
the drawing and then re-open it from the LonMaker Design
Manager. For example, if you change the polling interval for a
network variable to 8 seconds, all new network variable data points
that you create will be polled every 8 seconds. The default
monitoring rate for functional block states and configuration
properties, though, would not be affected.

Select whether a network variable Data Point shape is updated
anytime a poll (or update) occurs, or is only updated when the
network variable value has changed. This check box is cleared by
default, which means that the network variable Data Point shape is
updated anytime the network variable is polled (or updated).

This option is only available if the selected data point is a network
variable.

Selects whether the LNS server monitors a network variable data
point by creating a connection from the LNS Network Service
Device (NSD) to the network variable, or by polling. This check
box is cleared by default, which means the LNS server uses polling.

This option is only available if the selected data point is an output
network variable. If an input network variable is selected, the LNS
server automatically uses polling.

5. Click OK. The Data Point shape is added to your LonMaker drawing. The data point value
appears in the Data Point shape if monitoring is enabled in the LonMaker drawing and in the Data

Point shape.

| 34,7466

Al- 1 Analog

6. If no data point value appears in the Data Point shape, verify that monitoring is enabled in both the
network and in the Data Point shape. Right-click the Data Point shape and select Monitor Value
on the shortcut menu if it is not already selected. If the data point value appears in brackets,
right-click a clear space in the drawing page and select Enable Monitoring on the shortcut menu.

Updating a Data Point

You can update the value of a Data Point shape that represents an input network variable,
configuration property, or functional block state. A Data Point shape may represent a scalar value, a
structured value, or an enumerated value.
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e Ascalar value is a single number such as a temperature or a pressure.

e Astructured value is a value that contains multiple fields such as a switch value with state and
level fields.

e Anenumerated value is a value with multiple states each represented by an enumeration string,
such as an occupancy state with occupied and unoccupied values or an HYAC mode. A functional
block state is also an enumerated value.

Updating a Scalar Data Point
To set the value of a scalar data point, follow these steps:

1. If updates are not enabled, right-click the Data Point shape, select Properties on the shortcut
menu, and then select the Enable Value Updates check box in the Data Point Shape dialog.
Click OK.

2. Double-click the Data Point shape and then enter the desired value.

Updating a Structured Data Point

To set the value of an input network variable or configuration property data point that has a structure (a
type with multiple fields), follow these steps:

1. If updates are not enabled, right-click the Data Point shape, select Properties on the shortcut
menu, and then select the Enable Value Updates check box in the Data Point Shape dialog.
Click OK.

2. Double-click the Data Point shape and then enter the desired value for one or more of the data
point fields. Alternatively, you can use the Set Network Variable Value dialog to set the values
for the fields. The benefit of using this dialog is that it displays the name, unit type, and maximum
and minimum values for each of the fields, which makes it easier to enter a valid value. To use the
Set Network Variable Value dialog, follow steps 3-5.

3. Right-click the Data Point shape and click Value Details on the shortcut menu. The Set Network
Variable Value dialog box opens.

Set Network Variable Value

Drata type: oK
| SNVT_switch

Cancel
Data value:

|1uu.01

il

Help

Field List:
Field Info

|- SMNWT_switch

—l-wvalug ;
1000 Ulalts

—|-state state code

hdinimum
-1

Maeimum

———
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4. All the fields for the selected data point are listed in structural order in the Field List box. You
can set the value for a structured data point in two ways:

o Expand a field in the Field List box and then click twice slowly on the value that appears

below the field. Enter a valid value for the field (the minimum and maximum values appear
in the Field Info box to the right). Repeat for any other fields for which you want to set the

value.

e Enter a valid value in the Data Value box for one or more of the fields in the structured data

point.

5. Click OK to apply the changes

Note: If you update an input network variable that is connected to an output network variable on
another device, updates from the other device to the output network variable may overwrite your

changes.

Updating an Enumerated Data Point

To set the value of an enumerated data point, follow these steps:

1. If LonMaker shape menus are not enabled, open the LonMaker menu and select Use LonMaker

Shape Menus.

2. If updates are not enabled, right-click the Data Point shape, select Properties on the shortcut
menu, and then select the Enable Value Updates check box in the Data Point Shape dialog.

Click OK.

3. Right-click the enumerated data point and point to Set Details on the shortcut menu. A list of all
the possible enumerations for the data point appears.

4. Select the desired enumerated value.

@

DO- 1. Mode

SESESSESESE | NS
HVAC _ALTO
O

—  Delete
Gek Yalue
Go ko FE
v Monikor Yalue
Properties...

HyaC_aUTO
HYaC_CALIERATE
HyaC_CooL
HYaC_DEHUMID
HYaC_ECONOMY
HwaC_EMERG_COOL
HvaC_EMERG_HEAT
HvaC_EMERG_STEAM
HYaC_FAN_ONLY
HYaC_FREE_Co0L
HW&C_HEAT
HVAC_ICE
HYAC_MAY_HEAT
HYAC_MRAG_WRMUP
HYAC_MIGHT_PURGE
HyaC_MUL
HYaC_OFF
HY&C_PRE_Co0L
HwaC_TEST

Copy
Duplicate

Getting a Data Point Value

You can get the value of any data point by double-clicking the Data Point shape or right-clicking the
Data Point shape and clicking Get Value on the shortcut menu. The Data Point shape value is updated
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with the current value of the data point. The LonMaker tool must be attached to the network to use
this option.

If monitoring on the Data Point shape is disabled, the value displayed in the Data Point shape will be
cleared in n seconds, where n is the value set in the ‘Get Value’ Display Duration box in the network
properties: NV Browser/Monitoring options category. By default, the value is 15 seconds. You can
disable the clearing of the Data Point shape by setting this value to 0. See NV Browser/Monitoring
Options in Appendix A for more information on setting this value.

Creating and Using a Custom Data Point Master Shape

You can create a custom data point master shape from an existing Data Point shape, and you can
include a Data Point shape with other shapes in a custom LonMaker master shape. All the properties
of the Data Point shape—including the selected data point, label, fonts, and colors—are saved in the
custom master shape. You can then re-use the custom data point master shape to add new Data Point
shapes to your LonMaker drawing.

Creating a Custom Data Point Master Shape

To create a custom functional block master shape, drag the desired Data Point shape or a set of shapes
that includes a Data Point shape onto a LonMaker stencil to which you have write access.

If the Use Subsystem Absolute Path check box in the Data Point Shape dialog box is selected when
you create the custom data point master shape, the monitored data point will be the same as the one in
the original Data Point shape when you drag the master shape to your drawing.

If this option is cleared, the LonMaker tool will store a relative reference in the custom data point
master shape of the subsystem path from the location of the original (source) Data Point shape to that
of the monitored object. The LonMaker tool will then use this information to determine the data point
to be monitored when you create a new Data Point shape from the custom master shape.

Using a Custom Data Point Master Shape

You can create a custom Data Point shape by dragging a custom Data Point master shape from a
LonMaker stencil to your drawing. The custom Data Point shape has the same properties as the
original Data Point shape that you used to create the master shape. To create a new Data Point shape
from a master shape, follow these steps:

1. Drag the custom data point master shape from its stencil to your LonMaker drawing. The Data
Point Shape dialog box opens with a default data point selected.

2. The default data point depends on whether the Use Subsystem Absolute Path option was selected
in the original Data Point shape. If this option was selected, the default data point is the same as
the one in the original Data Point shape. If this option was cleared, the LonMaker tool will try to
identify the appropriate default data point based on the subsystem in which the new Data Point
shape was created and the relative path to the original Data Point shape.

3. Accept the default data point or select a different data point to be monitored in the new Data Point
shape.

4. Click OK. The Data Point shape is added to your LonMaker drawing.

If you drag a custom LonMaker master shape that includes a Data Point shape to your LonMaker
drawing, the new Data Point shape will be created without the Data Point Shape dialog opening.

Note: If the Use Subsystem Absolute Path option was cleared, and you change the name of any of
the objects (subsystem, device, functional block, or the data point object) referenced by the master
shape, and you drag the master shape to a different subsystem, the LonMaker tool may not be able to
determine the appropriate data point for the new Data Point shape. If the LonMaker tool cannot
determine the data point, the new Data Point shape will be outlined red (the default style for
Connection Unbound).
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Example: A subsystem named “Subsystem 1,Buildingl.Floorl.Room1” contains a Data Point shape,
and the Use Subsystem Absolute Path check box for the Data Point shape is cleared. The Data Point
shape references a data point on a functional block in the “Subsystem 1.Buildingl.Floor2.Room10”
subsystem. The subsystem path stored in the Data Point shape is therefore “*.*.Floor2.Room10”. This
indicates that when the custom Data Point master shape is added to a drawing, the LonMaker tool is to
attempt to locate the monitored object by moving two subsystem levels up the network hierarchy and
then down to the “Floor2.Room10” subsystem in the network.

A custom Data Point master shape is created by dragging the original shape to a LonMaker stencil. If
the custom Data Point master shape is dragged to a “Subsystem 1.Building2.Floorl.Room1”
subsystem, it will reference a data point in the “Subsystem 1.Building2.Floor2.Room10” subsystem.

Copying and Creating a Data Point Shape
You can create a new Data Point shape by copying an existing one following these steps:
1. Copy an existing Data Point shape. You can do this three different ways:

¢ Right-click a Data Point shape, click Copy on the shortcut menu, right-click an empty space
in the desired subsystem, and click Paste on the shortcut menu.

e Right-click a Data Point shape and then click Duplicate on the shortcut menu.

e Select a Data Point shape, hold down CTRL, drag the Data Point shape to any location in the
subsystem, and then release the mouse.

2. The Data Point Shape dialog box opens with a default data point selected.

3. Accept the default data point or select a different data point to be monitored in the new Data Point
shape.

4. Click OK. The Data Point shape is added to your LonMaker drawing.

Note: If you change the name of the original data point and paste a new Data Point shape in a
different subsystem, the LonMaker tool will be able to determine the appropriate data point for the new
Data Point shape. This is because the LonMaker tool first checks the handles of the original data point
when creating a new Data Point shape from a copy.

Deleting a Data Point Shape
You can delete a Data Point shape from a LonMaker drawing. To do this, follow these steps

1. Right-click the Data Point and then click Delete on the shortcut menu. If confirmed deletes are
enabled, you will see a dialog asking you to confirm the deletion.

2. If prompted, click Yes to delete the shape.

Creating an HMI with Data Point Shapes

You can use data point and Visio shapes to design simple human machine interfaces (HMIs) in your
LonMaker drawing. An HMI provides a graphical interface for monitoring and controlling a network.
For example, you can create an HMI for a lighting system. The HMI could display the current state of
a lamp, and it could include override switches that let you manually turn the lamp on and off.
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You can use high-end HMI tools, such as Wonderware’s InTouch or Intellution FIX, to represent more
complex types of network interactions. These tools are developed with a scripting language tuned to
specifically address HMI tasks. In addition, these tools offer components that provide reporting and
analysis, history, alarm logging, event handling, and Internet-enabling.

To create a simple HMI with Data Point and Visio shapes, you do the following:

1. Add Data Point shapes to your drawing as described in Adding and Monitoring a Data Point
Shape. You use the Data Point shapes to monitor and control data points.

2. Add Visio shapes to your drawing (you can use any Visio shape—the previous lighting HMI
example uses shapes in the Visio Basic Shapes stencil). You use the Visio shapes to read and write
to the Data Point shapes.

3. Customize the ShapeSheets of the Data Point and Visio shapes so that they can interact with each
other. You insert functions in the ShapeSheets that are executed when a supported event occurs
(for example, when a Visio shape is clicked or the value in a Data Point shape changes). You can
easily create functions using Add-Ons, Macros, or both. For more information on customizing
ShapeSheets go to www.msdn.microsoft.com/library/default.asp?url=/library/en-
us/vissdk11/html/viconAboutSSRef HV01045900.asp.

The following two sections describe how to customize the ShapeSheets of the Data Point and Visio
shapes using the previous lighting HMI example. The first section explains how to make a Visio shape
write a value to a Data Point shape; the second explains how to make a Visio shape read a value from
the Data Point shape.

The lighting system that this HMI represents includes the following physical and logical components:
o Digital input/output device.

o Digital input and digital encoder functional blocks. The Digital output network variable on the
digital input functional block is connected to the D1 input network variable on the digital encoder
functional block.

e Addigital output functional block. The Digital Out output network variable on the digital encoder
functional block is connected to the Digital input network variable on the digital output functional
block.

e A Data Point shape that controls the D1 input network variable on the digital encoder functional
block.

e A Data Point shape that monitors the Feedback output network variable on the digital output
functional block.

e Two Visio shapes that write to the Data Point shape that controls the D1 input network variable.

e One Visio shape that reads the Data Point shape that monitors the Feedback output network
variable.
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Writing fo a Data Point Shape Value

You can use a Visio shape to write a value to a Data Point shape. You can write to a Data Point shape
using an Add-On or a Macro.

Using the lighting HMI example, when you double-click one of the Visio shapes, the following occurs:

1. The switch value and/or state is updated in the Data Point shape that controls the D1 input network
variable on the Digital Encoder functional block.

2. The Digital_Out output network variable on the Digital Encoder functional block passes the
updated switch value and/or state to the Digital input network variable on the digital output
functional block.

3. The lamp turns on or off, or it is brightened or dimmed.

Using an Add-On

To use an Add-On to have a Visio shape write a value to a Data Point shape, follow these steps:
1. Click the Visio shape that will write a value to an input network variable.

2. Open the Windows menu and click Show ShapeSheet. The ShapeSheet of the selected Visio
shape opens.

3. For a scalar data point, enter the following function in the EventDbIClick cell of the Events
section. RUNADDONWARGS("LMW Set Value","/SelOverride /ShapeOverride=<Data
Point Shape ID> /Value= <n>").

For a field in a structured data point, enter the following function in the EventDbIClick cell of the
Events section. RUNADDONWARGS("LMW Set Field Value","/SelOverride
/ShapeOverride=<Data Point Shape ID> /Value= <n>").

e The Data Point shape ID is the name that appears following the subsystem name in the title
bar of the ShapeSheet. An index is appended to the shape 1D when you add a second shape of
a given type to your drawing. For example, the 1D of the first Data Point shape added in the
lighting HMI example is Data Point; the ID of the second data point is Data Point.50. If the
shape has an index, you can use the following naming convention to enter the Data Point
shape ID: Sheet.<index>.

e nisavalid value or value for a field to be written to the Data Point shape.
4. Press ENTER.
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5. To have some logic performed on the data point value instead of specifying a value, replace n with
&Scratch.X. The function is as follows: RUNADDONWARGS(“LMW Set [Field] Value”,
“/SelOverride /ShapeOverride=<Data Point Shape ID> /Value=" &Scratch.X). You can use
this type of formula to incrementally change the value of a data point when you double-click the
Visio shape.

6. PressENTER.

7. Inthe X cell of the Scratch section, enter a formula. For example, to create a formula that
brightens a lamp when you double-click the Visio shape, enter the following:
=FORMAT(MODULUS(“<Data Point Shape ID>!User.MonValue”+10,110), “0”).

8. Press ENTER.
Using a Macro
To write to a value to a Data Point shape using a Macro, follow these steps:

1. Open the Tools menu, point to Macros, and then click Macreos on the shortcut menu. The Macros
dialog box opens.

2. Inthe Macros Name: dialog box, enter a name for the Macro. Click Create. The Network
Passwords dialog appears if this is the first time you are creating a Macro or entering VBA code
in your LonMaker drawing.

3. Enter enumerate in the Password box.

4. The Visio VBA editor appears. The left pane of the editor displays the LonMaker drawing; the
right pane displays the VBA code associated with the Macro you are creating.

5. Toinsert a Macro to write to a scalar data point, enter the following VBA code:

Set myaddon = Application_Addons("'LMW Set Value'™)

myaddon.Run (*'/doc=<document ID> /page=<page ID> /SelOverride
/ShapeOverride=<Data Point Shape ID> /Value= n'")

e Document ID is the document in which the Visio shape resides.
e Page ID is the page in which the Visio shape resides.

6. To insert a Macro to write to a field in a structured data point, enter the following VBA code:

Set myaddon = Application.Addons("'LMW Set Field Value'™)

myaddon.Run (‘'/doc=<document ID> /page=<page ID> /SelOverride
/ShapeOverride=<Data Point Shape ID> /Value= n'")

7. Enter additional code for any other functions to be performed when you double-click the Visio
shape.

8. Inthe LonMaker drawing, click the Visio shape.
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9. Open the Windows menu and click Show ShapeSheet. The ShapeSheet of the selected Visio
shape opens.

10. In the EventDbIClick cell of the Events section, enter the following function:
RUNMACRO("<Macro name>"), where Macro Name is the name of the Macro you entered in
step 2.

Reading from a Data Point Shape Value

You can use a Visio shape to read a value in a Data Point shape. You can read a Data Point shape
using an Add-On or a Macro. If you want to perform a function based on the data point value, create a
Macro; otherwise, use an Add-On.

Using the lighting HMI example, the color and text (with the Macro only) of a Visio shape is updated
when the value in the Data Point shape monitoring the Feedback output network variable on the
digital output functional block changes.

Using an Add-On
To use an Add-On to have a Visio shape read from a value in a Data Point shape, follow these steps:

1. Click a Visio shape that is reading a Data Point shape monitoring an input or output network
variable.

2. Open the Windows menu and click Show ShapeSheet. The ShapeSheet of the selected Visio
shape opens.

3. Enter the following function the FillForegnd cell of the FillFormat section: (“<Data Point
Shape ID>!User.MonValue”). For a Visio shape that is reading the state of a lamp, the color of
the Visio shape will toggle between black (off) and white (on).

e To change the color for the “on” state, you can perform some arithmetic function on the Data
Point shape value. For example, to change the color of the Visio shape to yellow when the
lamp is on, enter the following function: (“<Data Point Shape ID>!User.MonValue”)*5.

o If you are monitoring the lamp value, you can change the color of the Visio shape based on
the brightness of the lamp. To do this, enter the following function: (“<Data Point Shape
ID>!User.MonValue”)/10.

4. Press ENTER.
Using a Macro
To read from a Data Point shape value using a Macro, follow these steps:

1. Open the Tools menu, point to Macros, and then click Macros on the shortcut menu. The Macros
dialog box opens.

2. Inthe Macros Name: dialog box, enter a name for the Macro. Click Create. The Network
Passwords dialog appears if this is the first time you are creating a Macro or entering VBA code
in your LonMaker drawing.

3. Enter enumerate in the Password box.
4. The Visio VBA editor appears.

5. Inthe right pane, enter VBA code for the Visio shape to read from a data point. The following
code is used to change the text in the Visio shape to “On” and the shape color to yellow when the
state of the lamp is on (1). If the state of the lamp is off (0), the text in the Visio shape changes to
“Off” and the shape color changes to black.

Sub LAMP_ON_OFFQ
Dim vsoPage As Visio.Page
Dim myshape As Shape
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Dim myshape2 As Shape
Set myshape = ActivePage.Shapes(‘'Circle™)
Set myshape2 = ActivePage.Shapes(*'Data Point.50")
IT myshape2.Text = 1 Then
myshape.Text = "ON"
Else
myshape.Text = "OFF"
End If
IT myshape2.Cells("'User.MonValue'™)
myshape.Cells("'FillForegnd™) = 5
Else
myshape.Cells('FillForegnd™) =
End If
End Sub

6. Inthe LonMaker drawing, click the Data Point shape that is monitoring the value that the Visio
shape is to read.

1 Then

|
o

7. Open the Windows menu and click Show ShapeSheet. The ShapeSheet of the selected Data
Point shape opens.

8. Enter the following function the FillForegnd cell of the FillFormat section:
RUNMACRO("<Macro name>"), where Macro Name is the name of the Macro you entered in
step 2.

9. Press ENTER.
Organizing HMIs

When you create an HMI, place all the controls comprising the HMI in a single subsystem that is
separate from the subsystem containing the devices and functional blocks it represents. If you have
multiple subsystems that each have HMIs, establish a naming convention to correlate each HMI with
the subsystem it monitor and controls. This makes it easier for you to use, modify, and maintain the
network as you add more HMIs and subsystems to the network. For example, a reactor network could
contain multiple reactor subsystems that each have their own HMIs. You would place the reactor
subsystems in one subsystem, and the HMI subsystems in another. The following figure demonstrates
how you can organize the reactor network using this naming convention.

= @ Reactor Metwork

= @ Feactar HHI
&5 Reactor 1 HMI
& Feactor 2 Hidl
© @ Reactor 3 HMI
I._J @ Reactor Subsystem
: & Feactor Subsystemn 1
&b Feactor Subsysterm 2
-4 Reactor Subsystem 3
- $ LM3 Metwork Interface

d240[dH] HIomIy

1
¥ Subspstems i Ehannelsi Device 4 iﬂ
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Maintaining Networks

This chapter provides an overview of network maintenance tasks that you can perform
with the LonMaker tool. It describes loading, replacing, and decommissioning devices. It
explains how to resynchronize and propagate configuration properties values. It explains
how to back up and restore a LonMaker network; create a LonMaker network by
recovering information from the physical network; and resynchronize the network
database, LonMaker drawing, and physical devices. It explains how to merge two
LonMaker networks.
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Maintaining Networks Overview

You can perform routine maintenance to update, repair, and optimize an installed network. You can
maintain the network and its components, the LonMaker drawing, and the LNS network database. For
example, if a device or router fails, you can replace it on the physical network and then logically
replace it in the LonMaker network, preserving the device’s configuration and all of its connections.

This chapter describes the following device and network maintenance tasks:
e Loading devices

e Replacing devices

e Decommissioning devices

e Resynchronizing device configuration properties

e Propagating device configuration property values by using the LonMaker tool as a passive
configuration tool

e Backing up and restoring the network
e Recovering the network

e  Synchronizing the network

e  Merging networks

Tip: You can perform device maintenance tasks on multiple devices at one time. The manner in which
you select multiple devices depends on the desired network scope of the task.

e To select multiple devices within a subsystem, hold down CTRL and click the devices, or click an
empty space in the drawing page and drag a selection net around them. Then right-click one of the
selected devices, point to Commissioning on the shortcut menu, and select the desired
maintenance task.

e To select all the devices within a subsystem, select or clear the Exclude Nested Subsystems from
Subsystem Operations check box to exclude or include, respectively, the subsystems nested
within the selected subsystem (to access this option, right-click the Subsystem shape, or an empty
space in the network if you are in the top-level subsystem, and select Subsystem Properties from
the shortcut menu). Then right-click the Subsystem shape, or an empty space in the drawing page
if you are in the top-level subsystem, point to Commissioning on the shortcut menu, and select
the desired maintenance task.

e To select all the devices within a network, right-click an empty space in the drawing page of the
top-level subsystem, point to Commissioning on the shortcut menu, and then select the desired
maintenance task.

Loading Devices

You can load a new application image, and optionally a new Neuron firmware image, into an
application device.

You can load an application with a device template that is the same as or different from the original
device. When you load an application, you can create a new device template from a device interface
(XIF) file on the LNS Server or a XIF file in the device. If you load an application with a new or
different device template, the new application must use a different program ID than the original
application.

If you load a compatible application image into a device that you have configured and connected to
other devices, the LonMaker tool will preserve all compatible configuration and connection
information. You can load an application image file with an .apb or .nxe extension.
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To load a new application into a device, the devices must have writeable application memory and the

LonMaker tool must be attached to the network and OnNet.
To load a new application into a device, follow the five steps described in the subsequent sections:

1. Select the device or devices to upgrade.

2. Select or create a device template.

3. Select an application image to load into the device(s).
4

Select the initial state of the device(s), source of configuration property values, and management

of device-specific configuration properties.
5. Install the device(s), if necessary.

Selecting the Devices to Load

To select devices to load, follow these steps:

1. Select one or more applications devices to load.

2. Right-click the device to load (or one of the devices if you are loading multiple devices), point to

Commissioning, and then click Load on the shortcut menu.

3. The Application Image Wizard opens. The device template page lists all the selected devices
associated with the device template displayed in the Current Template box.

Selecting or Creafing a Device Template

To select or create a device template, follow these steps:

Application Image Wizard

R e | Echelan DID-10473

Device namels): D1

External Interface Definition

" Upload from device

" Load ®IF File: kztim Laripoir A 5

Template name: |

f+ Ewizting template Marme: |Echelu:|n DIC-1 03 -

| Mext = | Finizh Cancel Help

1. Choose a method for selecting or creating a device template. You have three choices:

e Upload From Device. Creates a device template by uploading the device interface (XIF)

from the device. This option is only available if the LonMaker tool is attached to the network.

Enter a name for the new device template in the Template Name box. The name must be

unique to this network and may be up to 85 characters long.
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o Load XIF. Creates a device template by reading an XIF file on the LNS Server. You can
either enter the path or click Browse to locate the desired XIF file. You can enter the file
name without a path only if the XIF file is in the folder specified in the XIF Search Path box
network properties: Device options category. The device template name in the Template
Name box is automatically set to the name of the XIF file (without the extension), but you
can change it to any name that is unique to the network.

o Existing Template. Uses an existing device template. This is the default. By default, the
current device template is displayed in the Existing Template Name list. You can select any
device template currently defined in the network from this list.

If you select Upload From Device or Load XIF, the change is applied to all the devices
listed in the Device Names box. The LonMaker tool then maps all the functional blocks,
network variables, message tags, and connections from the old device template to the new
one, attempting to preserve as much of the original device configuration as possible. If
objects cannot be mapped into the new device template, the LonMaker informs you which
objects will be lost and lets you cancel the operation.

Click Next. The Device Application Image page opens, unless you are loading new application
files into multiple devices with different device templates. In this case, this page is repeated for
each unique device template used by the selected devices. Once you have defined the device

template for all the selected devices, the wizard will then proceed to the Device Application Image

page.

Selecting an Application Image and a Neuron Firmware Image

In the Device Application Image page, you select an application image to load into the device.
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1. Select the device application you want to load into the device by setting the following options:
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Load Application
Image

Update Firmware in
Device to Match
Application Image

Image Name

XIF Name

Select this check box to enable loading a new application image
into the device.

Select this check box to load a new Neuron firmware image to
make the Neuron firmware on the device compatible with the new
application image file.

For a device to support Neuron firmware updates, it must be based
on a Neuron 3150 core with a nonvolatile memory layout
supporting at least 32K starting from address 0.

If this check box is cleared, and there is a version of the selected
application image file that matches the current device firmware
(<applmage>fw<n=>.apb, where n is the firmware version) in the
same folder of the selected application image file, the LonMaker
tool automatically loads that application image file into the device.
Otherwise, the LonMaker tool will load the selected application
image file into the device.

Note: A device may become inoperable if there is a power
failure during a firmware update.

Specify the pathname of the application image file (.apb or .nxe
extension).

If you are working on a remote client, the LonMaker tool looks for
the application image file on the LNS Server. Specify the full
pathname (including the drive) of the application image file on the
LNS Server. You cannot load an application image file directly
from a remote client computer onto a device.

If you are loading an application image file with an .nxe extension,
select the pathname of the XIF file. The LonMaker tool only
requires the binary application and device interface files (.apb and
xfb); however, it automatically creates binary files from existing
text application and device interface files (.nxe and .xif) and saves
them in the application file folder that contains the corresponding
.nxe file.

If you specified a XIF file for the device in the previous page in the
wizard (the Device Template page), you cannot select a different
XIF file. If an application image file is found in the same directory
as the XIF file of the device template, that directory is the default.

2. Click Next to continue. The Device Initial State page appears, unless you are loading new
application files into multiple devices with different device templates. In this case, this page is
repeated for each unique device template used by the selected devices. Once you have defined the
application image for all the selected devices, the wizard will then proceed to the Device Initial

State page.

LonMaker User’'s Guide

197



Selecting Initial Device State and Source of Configuration

Property Values

To select the initial device state and the source of configuration property values, follow these steps:
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1. Specify the initial state of the device applications, and select the source of the configuration
property values and management of device-specific configuration properties as follows:

State

Specify the state of the device application after it has been
commissioned. You have four choices:

Default. The state of the device application is determined by
the current setting under the New Device Options box in the
network properties: Device options category. If the device was
previously commissioned and is able to communicate, the
default state is the state of the device before the current
operation.

Online. Places the device in the online state. The behavior in
the online state depends on the device. A Neuron-hosted
device, for example, will run its application after it has been
commissioned.

Offline. Places the device in the offline state. The behavior in
the offline state depends on the device. A Neuron-hosted
device, for example, will not run its application after it has been
commissioned. This is the default and can be used to bring up a
system incrementally.

When a device is offline, portions of its application may still
function and it will still respond to Online, Wink, and Test
commands. An offline device still receives network variable
updates, but it typically does not process updated network
variable values or send network variable updates.
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Source of CP Values

Device Specific CPs
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Resetting an offline device makes it go online, unless the device
is in the hard offline state, in which case it will remain offline
after a reset.

Disable. Keeps the device application disabled even if the
device is reset. For a device to be disabled, it must contain a
Node Object functional block. If Disable is selected and the
device does not contain a Node Object, the device is placed
offline. As with offline operation, portions of a disabled
device’s application may continue to function.

Specify the source of the device’s configuration property values.
You have three choices:

LNS Database. The current configuration property values
stored in the LNS network database will be written to the
device.

Default. The default configuration property values stored in the
device template will be written to the device. This option
requires a device template based on a version 4 or higher XIF
file with specified default values. See the LONMARK Device
Interface File Developer’s Guide for more details. This is the
default.

If you select Default, select whether network variable type
configuration properties (SCPTnvType) are restored to their
default values when the device is commissioned. If you want
them to be restored, select the Include NV Type CPs checkbox.
This check box is cleared by default. This operation will not
work if any of the affected network variables are connected.

Application Image File. The configuration property values
specified in the application image file will be written to the LNS
network database.

Select how device-specific configuration properties are managed
when a device is commissioned. Device-specific configuration
properties are configuration properties that may be changed
independently from the LNS network database (by the device itself
or by a tool not based on LNS, for example) .

Do Not Update. Device-specific configuration properties will
not be modified in the device or in the LNS network database.
This is the default.

Update with Other CPs. The device-specific configuration
property values will be set based on the option selected in the
Source of CP Values box. For example, if you select LNS
Database in the Source of CP Values box, the device-specific
configuration property values stored in the LNS network
database will be written to the device.

Upload from New App Image. New device-specific
configuration property values are read from the updated device
application and written to the LNS network database.

Preserve Device Values. The current device-specific
configuration property values set in the device will be written to
the LNS network database before the new application image is
written to the device. Once the new application image has been
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installed, the device-specific configuration property values in
the LNS network database are written into the new device.

2. Click Next. The Device Identification Method window opens. Follow the steps in Installing
Devices and Routers in Chapter 5, Installing Networks, to continue loading the devices.

Replacing Devices

You can replace a device with a new device if the device fails or a newer version of the device
becomes available.

The replacement device can use the same device template used by the old device or it can use a
different device template. You can also create a new device template for the replacement device using
a device interface (XIF) file on the LNS Server or an XIF file stored in the replacement device. If the
replacement device uses a new or different device template, the new device application must use a
different program ID than the original application.

If you replace a device that is configured and connected to other devices, the LonMaker tool will
preserve all compatible configuration and connection information. You can use the same procedure to
replace multiple devices at the same time.

To replace a device, follow the three steps described in the subsequent sections:

1. Attach the new device to the network.
2. Replace the device in the LonMaker network.
3. Remove the old device.

Aftaching a New Device to the Neftwork
To attach a new device to the network, follow these steps:
1. Set any hardware settings on the new device to match those on the device you are replacing.

2. Attach the replacement device to the network by applying power to the device and attaching its
network connection as documented by the device manufacturer.

Replacing a Device in the LonMaker Nefwork
To replace a device in a LonMaker network, follow these steps:

1. If you are replacing an uncommissioned NodeBuilder device, delete the device from the
NodeBuilder Devices folder.

2. Right-click the device, or select multiple devices and right-click one of them, point to
Commissioning, and then click Replace on the shortcut menu. The Replace Device Wizard
opens on the device template page.

3. Select the device template that is associated with the replacement device following the steps in
Selecting or Creating a Device Template in this chapter. The Specify Device Application Image
page opens.

4. Select an application image, and optionally a Neuron firmware image, to load into the replacement
device following the steps in Selecting an Application Image and a Neuron Firmware Image in the
previous Loading Devices section in this chapter. The Device Initial State page opens.
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Replace Device Wizard
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5. Specify the initial state of the replacement device’s application, and select the source of the
configuration property values and management of device-specific configuration properties as

follows:
State

Set the state of the device application after the replacement device
has been commissioned. You have four choices:

e Default. The state of the replacement device’s application is
determined by the current setting under the New Device
Options box in the network properties: Device options category.
If the device was previously commissioned and is able to
communicate, the default state is the state of the device before
the current operation.

e Online. Places the replacement device in the online state. The
behavior in the online state depends on the device. A Neuron-
hosted device, for example, will run its application after it has
been commissioned.

e Offline. Places the replacement device in the offline state. The
behavior in the offline state depends on the device. A
Neuron-hosted device, for example, will not run its application
after it has been commissioned. This is the default and can be
used to bring up a system incrementally.

When a device is offline, portions of its application may still
function and it will still respond to Online, Wink, and Test
commands. An offline device still receives network variable
updates, but it typically does not process updated network
variable values or send network variable updates.

Resetting an offline device makes it go online, unless the device
is in the hard offline state, in which case it will remain offline
after a reset.

e Disable. Keeps the replacement device’s application disabled
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even if the device is reset. For a device to be disabled, it must
contain a Node Object functional block. If Disable is selected
and the device does not contain a Node Object functional block,
the device is placed offline. As with offline operation, portions
of a disabled device’s application may continue to function.
This option is not available for routers.

Source of CP Values Specify the source of the replacement device’s configuration
property values. You have three choices:

LNS Database. The configuration property values stored in the
LNS network database for the old device will be written to the
replacement device.

Defaults. The default configuration property values stored in the
device template will be written to the replacement device. This
option requires a device template based on a version 4 or higher
XIF file with specified default values. See the LONMARK Device
Interface File Developer’s Guide for more details. This is the
default.

If you select Defaults, select whether network variable type
configuration properties (SCPTnvType) are restored to their
default values when the device is commissioned. If you want
them to be restored, select the Include NV Type CPs checkbox.
This check box is cleared by default. This operation will not
work if any of the affected network variables are connected.

New Device Values. The configuration property values set in
the replacement device will be written to the LNS network
database.

Device Specific CPs Select how device-specific configuration properties are managed
when an application is loaded into the replacement device.
Device-specific configuration properties are configuration
properties that may be changed independently from the LNS
network database (by the device itself or by a tool not based on
LNS, for example).
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Do Not Update. Device-specific configuration properties will
not be modified in the device or in the LNS network database.
This is the default.

Update with Other CPs. The device-specific configuration
property values in the replacement device will be set based on
the option selected in the Source of CP Values box. For
example, if you select LNS Database in the Source of CP
Values box, the device-specific configuration property values
stored in the LNS network database will be written to the
device.

Upload from New Device. The current device-specific
configuration property values set in the replacement device will
be written to the LNS network database.

Transfer from Old Device. If the old device is available, its
device-specific configuration property values will be written to
both the LNS network database and the replacement device. If
the old device is not available, the device-specific configuration
property values in the replacement device will not be changed.
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6. Click Next. If you are replacing application devices and routers at the same time, the Initial
Router State window appears. Otherwise, the Device Identification Method window opens. In
this case, follow the steps in Installing Devices and Routers in Chapter 5, Installing Networks, to
continue installing the devices).

Removing the Old Device

If the old device still functions, and if physically possible, leave the old device connected to the
network until the device replacement has been completed. This allows the LonMaker tool to
deconfigure the old device so that you can easily reuse it in a new network. This step is not required if
the device has failed.

Decommissioning Devices

You can decommission a device if you are no longer using it or you are moving it to a new network.
In addition, you can temporarily decommission a device to optimize, troubleshoot, or repair your
network. Decommissioning logically removes the device from the network.

You can preserve the Neuron ID of the decommissioned device in the LNS network database so that
you can subsequently recommission the device. All configuration information, including configuration
properties and connections, are preserved in the LNS network database. You can then later
recommission the same or different devices without re-entering the configuration data.

To decommission a device, follow these steps:

1. Attach the LonMaker tool to the network and set the management mode to OnNet (open the
LonMaker menu, click Network Properties, click the Network Interface tab, and under the
Management Mode box, select OnNet).

2. Right-click the device you want to decommission, or select multiple devices and right-click one of
them, point to Commission, and then click Decommission on the shortcut menu.

If you are decommissioning an application device, the following message appears (unless you
previously selected the option to disable it), informing you that decommissioning a device
invalidates any pending LonMaker credit requests.

Echelon LonMaker

' VUARMING: Decommizsioning a device will invalidate any
= pending Lonkaker credit requests. Continuing will reguire that
wou submit & newe order

Da yaouw want to proceed?

| Dizahle this warning in the future

¢ If you have any pending LonMaker credit requests, click No, wait for the response to your
request, process the response, and then restart this procedure.

e If you do not have any pending LonMaker credit requests, click Yes.

3. The Decommission Devices dialog opens.
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Decommission Devices

The following devicels) will ke decommissioned: "

A Cancel

il

Help

[ Preserve Mewuron IDs in database for re-commissioning

4, Select the Preserve Neuron ID check box to recommission the same device or router later
without re-entering the configuration data.

5. Click OK. The color of the device shape changes to crosshatched yellow, indicating that the
device is unconfigured.

Resynchronizing Configuration Properties

You can resynchronize the configuration property values in the LNS network database with those in
the physical devices. You may need to do this if the values get out of synchronization when a network
tool not based on LNS is used to update the physical devices, or if the devices themselves update their
own configuration properties.

To resynchronize the configuration properties for a device, follow these steps:

1. Right-click the device, or select multiple devices and right-click one of them, point to
Commissioning, and then click Resyne CPs on the shortcut menu. The Set Configuration
Properties dialog appears.

Set Configuration Properties

Device Dl 4 ok |
namels);
Cancel
Help

Operation - Included CP=

{* Dowvnload current values to device v Device-zpecific CP=

™ Upload walues from device |w Mon device-zpecific CPs

" Reset device to default values [ |

(™ Set device template defaults from device

2. Select a synchronization operation and which types of configuration properties to synchronize.
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Operation Select a synchronization operation. You have four choices:

¢ Download Current Values to Device. Writes the configuration
property values stored in the LNS network database to the
physical device. This is the default.

e Upload Values from Device. Writes the current configuration
property values in the physical device to the LNS network
database.

e Reset Device to Default Values. Writes the default values
defined in the device template to the device and the LNS
network database.

o Set Device Template Defaults from Device. Sets the default
configuration property values in the device template to the current
values in the physical device, and writes the configuration
property values to the LNS network database.

Included CPs Select which configuration properties are resynchronized. You can
include the following configuration properties:

e Device-Specific CPs. Updates device-specific configuration
properties. This check box is selected by default.

e Non Device-Specific CPs. Updates non—device-specific
configuration properties. This check box is selected by default.

e NV Type CPs. Updates configuration properties which specify
the network variable type (SCPTnvType). This check box is
only available if Reset Device to Default Values is selected in
the Operation box. If any of the affected network variables are
connected (with a different NV type), the resynchronization
operation will fail.

3. Click OK. The LonMaker tool updates the device and the LNS network database, as required.

Using the LonMaker Tool as a Passive Configuration Tool

You can use the LonMaker tool as a passive configuration tool. A passive configuration tool is a tool
that that configures the application in a device without affecting its network configuration. A passive
configuration tool is required when a network tool not based on LNS is being used to manage the
configuration of a network. This mode is useful when you need to use an LNS plug-in in passive mode
to configure a device on a network managed with a network tool not based on LNS. To use the
LonMaker tool and one or more LNS plug-ins as a passive configuration tool, follow these steps:

1. Attach the LonMaker tool to the network. If you do not already have a LonMaker network for the
network, recover the network as described in Restoring a LonMaker Network. In the final steps of
the procedure, do not synchronize the network to the database, and leave the management mode
OffNet.

If you synchronize or change the management mode to OnNet, the LonMaker tool will become an
active management tool and will no longer be passive. Skip to step 3.

2. If you have a LonMaker network design for the network, open it. Set the management mode to
OffNet (open the LonMaker menu, click Network Properties, click the Network Interface tab,
and under the Management Mode box, select OffNet). If you set the management mode to
OnNet, the LonMaker tool will become an active management tool and will no longer be passive.
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3. To configure a device with a manufacturer’s plug-in that supports passive configuration,
right-click the device or a functional block on the device and then click Configure on the shortcut
menu. The plug-in starts.

4. Configure the device using the manufacturer’s plug-in.

5. Right-click the device, point to Commissioning, and then click Propagate CP Values to Device
on the shortcut menu.

Backing up a LonMaker Network Design

You can back up a LonMaker network design to a LonMaker backup file to protect against accidental
file corruption or hardware failure, copy a LonMaker network design from one computer to another, or
replicate a LonMaker network design in a new installation. You can also use a LonMaker backup file
to archive a LonMaker network design at a site without an LNS Server or to archive multiple network
configurations so a previous configuration can quickly be restored, if necessary.

A LonMaker backup file may contain the following components:

LonMaker drawing

LNS network database

NodeBuilder project (only if you are using the NodeBuilder tool)

External interface (XIF) files in the Import folder

Resource files in the Types folder

All files in the LonMaker drawing directory. Backing up files in the LonMaker drawing directory
provides an easy way to back up and copy files associated with a LonMaker network design such
as HMI application files or schedule design files.

You can manually back up a LonMaker network design, or you can have the LonMaker tool schedule
periodic backups.

Manually Backing Up a LonMaker Network
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You can back up a LonMaker network design from a LonMaker drawing or from the LonMaker
Design Manager.

When you back up the network database, you can close the network database and create a standard
backup, or you can create a hot backup, which is a shadow copy of the network database created while
itis open. You can use a hot backup to create a backup without disrupting any remote clients or other
LNS applications accessing the network database.

When you backup a LonMaker drawing, the LonMaker tool temporarily closes the drawing while
making the backup.

The following sections describe how to create a standard LonMaker backup and how to create a hot
backup.

Note: Utilities such as Google Desktop Search may cause backups to fail if they have any of the
database or drawing files open at the time of the backup. If you receive a backup failure error, disable
the utilities during the backup, or exclude the LM and LonWorks folders from the search of the utility.

Creating a Backup from a LonMaker Drawing
To create a backup while working in a LonMaker drawing, follow these steps:

1. Open the File menu, point to LonMaker Documents, and then click Backup. The LonMaker
Backup dialog box appears.

Maintaining Networks



Echelon LonMaker Backup

You have asked to back up a LonMaker drawing andior

databaze. You may override the default hackup file
TiEmE.
Backup Selection Cancel
: MOTE: WWhen
v B backing up to copy Help
o & remate PC,
[ Backup datahase el
drawing anly.

Iv Backup ModeBuilder project

Drawing files to backup
Options

i

f» Backup Wisio (* w=*) files only

" Backup all files in drawing directory

Backup File

COLMBackupBuilding 281 6'Building 2816 .zip Browwse.

!

2. Select which components of the LonMaker network design to back up.

e  Select both the Backup Drawing and Backup Database check boxes to back up the entire
LonMaker network design. Use this option to move a LonMaker network design from one
computer to another, replicate the LonMaker network design for another installation, or to
store a backup of the LonMaker network design to protect against accidental file corruption or
hardware failure.

e  Select the Backup Drawing check box to back up only the LonMaker drawing. Use this
option to create a backup of the drawing for use by a LonMaker remote client.

e Select the Backup Database check box to back up the LNS network database only. Use this
option to move the network database to an LNS Server computer that does not have the
LonMaker tool installed.

e  Select the Backup NodeBuilder Project check box to back up the NodeBuilder project
associated with the LonMaker network, if there is one. This option is only available if you are
using the NodeBuilder Development Tool.

3. If you are backing up the LonMaker drawing, select which drawing files to back up under the
Drawing Files to Backup box.

e Select Backup Visio (*.vs*) Files only to back up only the Visio files in the drawing
directory.

e  Select Backup all Files in the Drawing Directory to backup all the files in the drawing
directory. This may include HMI projects and documentation. You can also include the
plug-ins used by the network by copying them to the drawing directory.

4. To create a hot backup, or to include or exclude the Import and Types folders in the backup file,
click Options. The Backup/Restore Options dialog opens.
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Backup Options

LonMaker Backup/Restore Options

Restore Options

add.

v Blackup Impart folder Restore Impott folder |A3k -

Cancel
[v Backup Types folder Restare Types folder Ak -
v Usze LNS hot backug [E Help
| Delete LMS hot backup after L backugp I

Mz number of LMS hot backups

Auta Zave Intervals (in minutes - 0 to disable)

Drawing save:

|4—

v Only restore newy files

Periadic Backup Options

-

Interyal in days:

Databasze backup: [v Prompt betore cresting backup

—
—

a. To enable hot backups, select the Use LNSHot Backups check box under Backup Options.
If you select this check box, the LonMaker tool creates a hot backup of the network database
if an application is accessing the LNS network database when you attempt to back up the
network. Creating a hot backup prevents remote clients or other LNS applications accessing
the network database from being disrupted. If you clear this check box, you can still create a
hot backup (see step 6 for more information)

b. Select or clear the Backup Import Folder check box to include or exclude the Import folder
(includes XIF and .APB files) in the backup file, and select or clear the Backup Types
Folder check box to include or exclude the Types folder (includes LONMARK resource files).

Tip: You can set whether the options for using LNS hot backups and backing up the Import and
Types folders are enabled by default in the network properties: Backup/Restore options category
(see Appendix A for more information on setting these options).

To change the default backup file name, click Browse and navigate to a different directory and
enter the file name, or enter the file name in the Backup File field. The default backup directory
is C:\LM\ Backup\<LonMaker network>. The default backup file depends on the which
components you included in the backup file:

o If the backup file includes the drawing and database, the default backup file is <LonMaker
network>[_index].zip.

e If the backup file includes only the drawing, the default backup file is <LonMaker
network>Dwg[_index].zip.

e I the backup file includes only the database, the default backup file is <LonMaker
network>Db[_index].zip.

Click OK.

o If the LNS network database is not being accessed, the LonMaker tool automatically creates a
standard backup of the database.

o If the LNS network database is being accessed and hot backups are enabled, the LonMaker
tool automatically creates a hot backup of the database.
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o If the database is being accessed and hot backups are disabled, a prompt will open giving you
the option to create a hot backup of the LNS network database, or to create a standard backup
after closing all applications accessing the database, including the LNS Server.

Echelon LonMaker @

3 The LNS network database is currently in use. You must either close all applications accessing the
- network, or use a hot backup.

Press Yes' to Use a hot backup,

Press o', after closing all other apps, to use a standard backup.

Press Cancel' to terminate the backup.

Yes Mo Cancel

0 Click Yes to make a hot backup of the network database.

0 Click No to create a standard backup of the network database after you have closed all
other LNS applications accessing the network database, including the LNS Server. The
LonMaker tool will then temporarily close the LonMaker drawing and/or database and
then re-open them after creating the backup.

0 Click Cancel to stop the backup and return to the LonMaker drawing.

7. The selected LonMaker drawing, database, and associated files will be archived to a LonMaker
backup file (.zip extension) in the specified backup directory.

Creating a Backup from the LonMaker Design Manager
To create a LonMaker backup from the LonMaker Design, follow these steps:
1. Close all drawing files of the network you want to back up.

2. Open the LonMaker Design Manager. Click Start on the taskbar, point to Programs, point to the
Echelon LonMaker folder, and then click LonMaker. The General tab of the LonMaker Design
Manager appears.

3. Select the network to back up by selecting the corresponding network database from the Database
Name list. If your network contains multiple drawing files, all drawing files in the network will
be backed up regardless of which one is selected in the Drawing Name list.

4. Click Backup. The LonMaker Backup dialog box appears.

5. Follow steps 2—7 in the previous section, Creating a Backup from a LonMaker Drawing.

Scheduling Drawing Saves and Dafabase Backups

You can schedule regular backups of a LonMaker network using the LonMaker tool or the Windows
Task Scheduler.

Scheduling Backups with the LonMaker Tool

You can schedule the LonMaker tool to automatically save a LonMaker drawing and back up the
network database. To use this feature, you set an interval in which the LonMaker drawing is to be
saved and the network database backed up.

To set the automatic LonMaker drawing save interval, enter the desired number of minutes between
the automatic saves in the Drawing Save field under the Auto Save Interval box in the network
properties: Backup/Restore options category. The default value is 60, which means that the
LonMaker drawing is saved every hour by default.

To set the automatic database backup interval, enter the desired number of minutes between the
automatic backups in the Database Backup field under the Auto Save Interval box in the network
properties: Backup/Restore options category. The default value is 0, which means that automatic
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backups are disabled by default. Once you set a database backup interval, the LonMaker tool will
make the automatic hot backups on the specified interval as long as changes have been made to the
network database since the previous backup, the changes were made using the LonMaker tool or
reported by an LNS event, and you are using the LonMaker tool on a local client. The hot backup will
be stored in the DbBackup<dd>\<network name> folder, where <dd> is the number in the sequence of
hot backups made for that network (for example, the third hot backup made for a network named
“Building” would be stored in the DbBackup03 \Building folder, provided that the maximum number
of hot backups is set to 3 or more).

You can set the maximum number of hot backups that are saved for all LonMaker networks (includes
hot backups created automatically and manually). By default, the LonMaker tool will save five hot
backups of a given network database before deleting older hot backups to create new ones. To change
the maximum number of hot backups, enter the desired maximum in the Max Number of LNS Hot
Backups box in the network properties: Backup/Restore options category.

You can also set a periodic backup interval, in which the LonMaker tool creates a standard LonMaker
backup of the network drawing and database. When you close a LonMaker drawing and the periodic
backup interval has elapsed, the LonMaker tool automatically creates a network backup or prompt you
as to whether you want to create a backup (you can select whether you want to be prompted to create
the backup in the Periodic Backup Options box in the network properties: Backup/Restore options
category). If you create the network backup, the backup will be stored in the LM\Backup\<network
name> folder and the backup file will include the date on which it was created and an index (if
necessary to make the file unique).

To set the periodic backup interval, select the desired number of days between backups in the Interval
in Days list under the Periodic Backup Options box in the network properties: Backup/Restore
options category. The default value is 7, which means that a standard LonMaker backup of the
network drawing(s) and database is created every week by default. For networks created with a
previous release of the LonMaker tool, you will be prompted as to whether to create a backup the first
time you close the LonMaker drawing. The Periodic Backup Options box also includes a Prompt
before Creating Backup check box that you can clear so that the LonMaker tool automatically creates
the backup without prompting you. This option is selected by default.

Scheduling Backups with the Windows Task Scheduler

To schedule a regular backup of a network with the Windows Task Scheduler, you create a scheduled
task that runs LonMaker.exe (in the LonWorks\bin directory). To create the task, follow these steps:

1. Open the Windows Task manager. Click Start on the taskbar, click Run, and the enter
C:\Windows\tasks. The Windows Task dialog opens.

Double-click Add Scheduled Task. The Scheduled Task Wizard opens.
Click Next.

Under the Application column, locate and then click LonMaker. Click Next.

o > N

Modify the task name, if desired, and select how often you want the backup performed. Click
Next.

e

Select the time, frequency, and date you want to begin running the backup task.
7. Optionally, you can enter a user name and password.

8. Select the Open Advanced Properties check box and then click Finish. The Task Scheduler
dialog opens.

9. Inthe Run field, append the following to the command line: /Backup=<network name>[/Quiet]
[/DB||/Drawing]. The following are explanations for the command line options.

e /Quiet. Specifies that the network is to be backed up without any prompts.
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o /DB. Specifies that only the LNS network database is to be backed up (the default is to
backup both the LNS network database and the drawing).

o /Drawing. Specifies that only the LonMaker drawing is to be backed up.

Daily LonMaker Backup @@

| Task :_ Schedule || Settings

CAWINDOWS\Tasks\LonMaker job
(L]

Run: i-s"-.Lonl-"laker"-Jonmaker.em,-"Backup=Building 2816/DE| .

Browse ...

Start in: g.':-:3."-|-DI'I11"J'DI1(S"'-.|_DI‘|Maker
Comments:
S [TECRAMALMW Tubo | T —

] Run only f logged on
Enabled {zcheduled task nuns at specified time)

| ok || camesl || Aol |

Restoring a LonMaker Network

You can restore a LonMaker network from a standard LonMaker backup or a hot backup. If you
restore a LonMaker network containing only a network database or a LonMaker drawing, the
LonMaker tool replaces the current drawing file and/or database with the backup copy (unless the
network does not already exist on a local client). If you restore a backup containing both components,
the LonMaker tool replaces the existing files with the backup copies and then lets you open the
LonMaker drawing to recommission any devices that have changed since the LonMaker network was
backed up.

The following sections describe how to restore a network database backup (standard LonMaker backup
or hot backup), a LonMaker drawing backup, and a full network backup containing both network
database and LonMaker drawing files.

Restoring a Network Database Backup
To restore a network database backup, follow these steps:

1. Open the LonMaker Design Manager. Click Start on the taskbar, point to Programs, point to
Echelon LonMaker, and then select LonMaker.

2. Select the network database to restore from the Database Name list.

3. Click Restore. The LonMaker Restore dialog box opens, unless the currently selected network
does not have any backups saved in the default location. In this case, proceed to step 4 in which
the Select Backup File dialog opens.
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Echelon LonMaker Restore

¥iou have asked to restare a Lonhdaker "
drawing andfar databasze.

You may override the detautt file from Cancel
swvhich to extract the backed up files.

ddi

Helg

= 2]

Backup File
v Restore from Lonhdaker backup

| COLMBackupBuilding 2518'Building 2816 zip Browese...

LMS Hot Backups
I Restore from LNS hot backup

Location Dte Crested
COLMDRBackup01'Building 2816 12-May-06 2:40:01 PM

4. Select whether to restore a standard LonMaker backup or an LNS hot backup (backup made while
the LNS Server is running).

e If you select the Restore from LonMaker Backup checkbox, specify the backup you want to
restore. By default, the last file containing both a network database and LonMaker drawing
backup is selected (unless one does not exist). To select a network database backup, click
Browse. The Select Backup File dialog opens. By default, LonMaker backup files are
located in the C:\LM\Backup<network>folder. Select the LonMaker backup file (.zip
extension) of the desired database backup (the database backup file names are in the
following format by default: <network name>Db][_index].zip), and click Open or
double-click the LonMaker backup file.

Select Backup File

Lack ir: | 120 Building 2815 = % B

BBuilding 2816.zip
Beuilding 281€0b zip
BBuilding 28160wqg.zip

S N = g 2616 2ip
Files of type: |LonMaker Backup Files [*zip] j Cancel

[ Open as read-only

e If you select the Restore from LNS Hot Backup checkbox, select the LNS hot backup to
restore. The LNS hot backups appear in the order they were created. By default, the first
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LNS hot backup created is selected. To select a different LNS hot backup, click the file name
of the LNS hot backup you want to restore.

5. Click OK in the LonMaker Restore dialog box.

6. The LonMaker tool checks for user privileges. If this LonMaker network is password protected
(see User Profiles in Chapter 3, Getting Started), enter your user name and password. Your user
profile must have the Modify privilege selected for the network object to restore a network. The
Confirm Restore dialog box appears.

Confirm Restore

Lanhaker will nowe restare the following drawing o
and database directories. Enter OK to confirm.

4

Cancel
When restaring & netwark which alresdy exists an

the local PC, the drawing and database must be

restored inta the same directories.

%}

LY

Drawving path: ‘

Database path: ‘ C:\LMDE Building 2816

7. This dialog box displays the paths where the restored network database will be saved. You cannot
change the directory if the database already exists on your computer. Click OK. A message will
appear prompting you to select whether to delete or overwrite the existing directory.

Echelon LonMaker

J_\B The restore is about to delete the existing database folder contents,

Click "es' to delete the folder before restoring.
Click ™No' to overwrite the existing folder.

Yes Mo Cancel

8. Click Yes to delete the existing drawing folder before restoring the network, or click No to
overwrite it. The database restore operation begins.

9. When the network database has been restored, the following message appears.
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Echelon LonMaker

\iJ) The database was restored successfully,

0K

Note: When you open a network restored from a hot backup of the network database, a message may
appear prompting you to resynchronize the LonMaker drawing to match the database. This occurs if
changes were made to the drawing after the hot backup of the network database was created.

Restoring a LonMaker Drawing Backup

To restore a LonMaker drawing backup, follow these steps:

1.

10.

11.

Open the LonMaker Design Manager. Click Start on the taskbar, point to Programs, point to
Echelon LonMaker, and then select LonMaker.

Select the LonMaker drawing to restore from the Drawing Directory list.

Click Restore. The LonMaker Restore dialog box opens, unless the currently selected network
does not have any backups saved in the default location. In this case, proceed to step 6 to select
the drawing backup to restore in the Select Backup File dialog.

Select the Restore from LonMaker Backup checkbox.

If there is no file containing both network database and LonMaker drawing backups, the Select
Backup File dialog opens. Otherwise, click Browse to open this dialog.

Select the LonMaker backup file (.zip extension) of the desired LonMaker drawing to restore (the
drawing backup files are in the following format by default: <network name>Dwg[_index].zip),
and click Open or double-click the LonMaker backup file.

Click OK in the LonMaker Restore dialog box.

The LonMaker tool checks for user privileges. If this LonMaker network is password protected
(see User Profiles in Chapter 3, Getting Started), enter your user name and password and then
click OK. Your user profile must have the Modify privilege selected for the network object to
restore a LonMaker drawing. The Confirm Restore dialog box appears.

Click OK. A message appears prompting you to select whether to delete or overwrite the existing
directory.

Click Yes to delete the existing drawing folder before restoring the network, or click No to
overwrite it. The drawing restore operation begins.

When the drawing has been restored, a message appears informing you that the drawing was
restored successfully.

Restoring a Full Network Backup

To restore a full network backup containing both the network database and LonMaker drawing files,
follow these steps:

1.

Open the LonMaker Design Manager. Click Start on the taskbar, point to Programs, point to
Echelon LonMaker, and then select LonMaker.

Select the network to restore by selecting either the database from the Database Name list or the
LonMaker drawing from the Drawing Directory list.

Click Restore. The LonMaker Restore dialog box opens.
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4. Select the Restore from LonMaker Backup checkbox.

5. By default, the last file containing both a network database and LonMaker drawing backup for the
selected network appears in the Restore from LonMaker Backup box. To select a different
LonMaker backup file (.zip extension), click Browse. The Select Backup File dialog opens.
Select the LonMaker backup file to restore (the full network backup files are in the following
format by default: <network name> [_index].zip), and click Open or double-click the LonMaker
backup file.

6. Click OK in the LonMaker Restore dialog box.

7. The LonMaker tool checks for user privileges. If this LonMaker network is password protected
(see User Profiles), enter your user name and password and then click OK. Your user profile
must have the Modify privilege selected for the network object to restore a network. The
Confirm Restore dialog box appears.

Confirm Restore

Lortaker will nowe restore the following drassing
and dstabase directaries. Enter OK to confirm.

Cancel

wihen restoring & netwark which already exists on
the lacal PC, the drawing and database must be Help
restared into the same directaries.

i

‘ COLMDrawvings'Building 281 6 *

Dravwving path;

Uafsbasepait ‘ C: LMIDEBuilding 2516

8. This dialog box displays the paths where the restored network drawing and database will be saved.
You cannot change the directory if the database or the drawing already exists on your computer.
Click OK. A message appears prompting you to select whether to delete or overwrite the existing
directory.

Echelon LonMaker

A The restore is about to delete the existing database and drawing folder contents,

Click "res' to delete the folder before restoring.
Click ™o' to averwrite the existing folder.

Mo Cancel

9. Click Yes to delete the existing drawing folder before restoring the network, or click No to
overwrite it. The full network restore begins.
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10.

11.

12.

13.

By default, the LonMaker tool will prompt you to select whether to install any new files in the
Import folder (includes LONMARK resource files) and then any new files in the Types folder
(includes XIF and .APB files) .

Click Yes to restore the files; click No to skip restoring the files; or clear the Only Restore New
Files checkbox, select one or both of the Overwrite Read-only Files and Overwrite more
Recent Files check boxes, and click Yes. The overwrite options will replace existing files with
backup versions.

If you do not want to be prompted, in the network properties: Backup/Restore options category,
you can set whether the LonMaker tool automatically installs the backup files in the Import and
Types folders.

A message appears informing you that the network restore operation has been completed, and
prompting you to select whether to open the LonMaker network in order to recommission devices
that have changed since the network was backed up.

Echelon LonMaker

? ) The restore operation completed successfully, It is recommended that you recommission any
E devices which may have changed state since this backup was made. Would you like to open the
drawing now to do this?

e Click Yes if you made any changes to the network since it was backed up. This prevents the
network from behaving unpredictably if the LonMaker network design is not in sync with the
physical devices.

e Click No only if changes have not been made to the configuration of the existing physical
devices on the network since it was backed up. This happens if the LonMaker tool was
OffNet the entire time, or if you added new devices and functional blocks but did not modify
any existing devices or functional blocks. The LonMaker drawing will not be opened.

When you open a LonMaker drawing after restoring the database from a backup file, a message
appears recommending that you recommission devices that have changed since the network was
backed up.

Echelon LonMaker |X|

L ) The drawing and database were restored from a backup file. It is recommended that you
=, recommission any devices which may have changed since the backup procedure was done,

To do selective commissioning, answer "Na" and use the "Resynchronize., " command.

Answer "Yes" to recommission all devices now,

es (K]

e Click Yes if you want the LonMaker tool to recommission all the devices in the network. The
LonMaker tool opens the restored network and starts the Network Wizard.

e Click No if you want to use the Resynchronize command after the drawing has been opened
and select the desired scope of the recommissioning process. To recommission devices after
the drawing has been opened, open the LonMaker menu, point to Synchronization, click
Resynchronize, and follow steps 14-18.

Complete the Network Wizard by following the steps in Opening an Existing LonMaker Network
Design in Chapter 3, Getting Started. The Synchronize LonMaker Drawing dialog box opens.
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Synchronize LonMaker Drawing

You have asked to synchronize a Lontsker drawing. Pleazse select the operations
you would like performed. More than one operation can be performed at the same
time.

- Synchronization Operations
~LNS Database
I Walidate LMNS database
I Walidate and repair LNS databaze

- Loryarks Metwark
W Synchronize network to database (recommission devices)

r Update |t

LonMaker Draswving

[~ Synchronize drawing to databasze (fix-up drawing)

I~ Synchronize monitor sets between draving and database
= Lprernt L =

I Update shapes to current Lonbdaker languane

[ Reset Wizio workspaces

| Mext = | Finizt Cancel ‘ Help

14. Click Next to next to accept the default synchronization operation, which is Synchronize

Network to Database (the option for recommissioning devices). The Choose Synchronization

Scope dialog opens.

Choose Synchronization Scope

Please choose one of the following scopes over which to synchronize. If you are
not sure about which subsystems are out of sync, synchronize everything.

— Synchronization Scope
% ol subsystems
(" The current subsystem and t2 dependent subayvstems
™ The current subsystem only

—Synchronize Drawings
7 Only the current dravving
&l drawving files inthe network
~

= Back | Mext = | Firist Cancel Help
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15. Click Next to accept the default synchronization scope (all the subsystems and drawing files in the
network). The Commissioning Options dialog box opens.

Commissioning Options

State

Plesze choose the state in which devices are to be left after they are
recommissioned.

(* Preserve current state

" Offline

" Onling

" Digabled (Mon-LorMark devices offline)

[ Commizsion all devices with defined neuron IDs

= Back | Mext = | Finizh Cancel Help

16. Select the state of the devices after they have been recommissioned. You have four choices:

e Preserve Current State. The devices will be restored to the state they were in prior to being
recommissioned. This is the default.

e Offline. All devices will be left in the offline state. The behavior in the offline state depends
on the device. A Neuron-hosted device, for example, will not run its application. It is most
common to set all device offline so the system may be recommissioned incrementally.
Resetting a device in the offline state puts the device in the online state.

e Online. All devices will be put in the online state. The behavior in the online state depends
on the device. A Neuron-hosted device, for example, will run its application after it has been
recommissioned, sending and responding to network and external inputs.

e Disabled. All devices with a Node Object functional block will be disabled; all other devices
will be placed offline. Selecting Disabled keeps the device’s application disabled even if the
device is reset.

Select the Commission all Devices with Defined Neuron IDs check box to commission all the
previously commissioned devices as well as any unconfigured devices within the selected
synchronization scope.

17. Click Finish. The Synchronization Status dialog opens.
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Synchronization Status

Current step: | Setting state of devices in subsystem "Subsystem 1'(1 of 1)

commizsioning device 'LME Metwork Interface!’
Setting =tste of devices in subsystem 'Subsystem 1' (1 of 1)
Synchronization complete.

Retrievals “alidations Updates

2 = 4 Ok | Cancel Help

18. This window displays the status of the resynchronization. Resynchronization events will be listed
in the order they occur. Click OK when the resynchronization is complete. The
resynchronization events, including any errors, are shown in the status pane and recorded in a log
file (Resync.log). The resync log is stored in the drawing directory of the current LonMaker
network.

Notes:

e Recommissioning a device may temporarily interrupt its operation. Recommission devices
when the network can tolerate brief service interruptions.

e When recommissioning the network, the LonMaker tool is placed OnNet and it remains
OnNet after the recommissioning process has been completed.

e If you defined and commissioned new devices in between backing up and restoring the
network, recommissioning the network does not modify the new devices. You can redefine
and commission those devices so that they communicate properly with existing devices after
you have restored and recommissioned your network.

Recovering a LonMaker Network

You can recover a LonMaker network design from a physical network. The network recovery creates
a new LonMaker drawing and LNS network database based on the devices recovered. This is useful
for networks that were installed with legacy network tools not based on LNS; self-installed networks,
including ISI networks; and LonMaker networks or networks installed with LNS in which the original
network database has been lost.

To recover a network, follow these steps:

1. If you are recovering a network that was originally installed with a tool based on the LonManager
API, you can use the LonManager CSV utility to create a comma-separated value (CSV) file from
the LonManager database. This file will provide names from the LonManager database to
enhance the recovery.
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2. Ensure that all components of the network are present and functioning properly before starting
recovery. Any missing devices or routers will cause portions of the network design to be missing.
For example, if a router is not recovered, all devices on the router’s far side will not be included in
the recovered network design.

3. Run the LNS Network Database Recovery Wizard. The recovery wizard includes an option to
automatically generate the LonMaker drawing.

4. Verify that the recovered network appears to be correct. The recovery wizard logs the recovery
tasks as well as any errors that occurred in the detailed recovery log. A trace log lists the steps,
with the times and dates, that the wizard took to recover the database. You can view the logs after
the database has been recovered. These logs are useful for tracking any errors that the recovery
process encounters, such as connection errors or lost data.

5. To actively manage the recovered network, change the management mode to OnNet (open the
LonMaker menu, click Network Properties, click the Network Interface tab, and under the
Management Mode box, select OnNet).

The following sections detail each of these steps. The subsystem recovery options that you can set in a
LonMaker network design are also described. These subsystem recovery options help you recover
your network in the event you lose the network design and all backups.

Subsystem Recovery Options

You can make your LonMaker network designs easier to recover and enhance a recovered network
design by storing recovery data in the physical devices. You can store the subsystem ID of a device in
its location string and its subsystem path in its SCPTlocation configuration property (if it has one).
This recovery data is not part of the network configuration of a device.

When you recover a network, the following data is used in the listed order:
1. Subsystem path stored in a CSV file.

2. Subsystem path stored in a SCPTlocation configuration property that is associated with the Node
Obiject, if present, or associated with the application device.

3. Subsystem ID stored in the location property (the most-significant bit of the first byte of the
location string must be set).

4. The “Recovered” subsystem. A device is placed in a subsystem named “Recovered” if a CSV file
is not imported or subsystem data is not included in the file, and the device does not have a valid
subsystem ID or a valid SCPTlocation configuration property

By default, both subsystem recovery options are enabled in new networks. For LonMaker network
designs created with previous versions of the LonMaker tool, they are disabled. To enable the
subsystem recovery options and update existing devices in a network, follow these steps:

1. Open the LonMaker menu and then click LonMaker Options.
2. Select Recovery in the Options Category list.

3. Select the check boxes under the Subsystem Recovery Options box. This will enable subsystem
location data to be stored and updated in all future application devices and routers you create.

You can update the recovery data in the physical devices in a network after setting the subsystem
recovery options and after recovering a network. To update the recovery data, follow these steps:

1. Open the LonMaker menu, point to Synchronization, and then click Resynchronize. The
Synchronize LonMaker Drawing dialog opens.
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Synchronize LonMaker Drawing

ou have asked to gynchronize a LonMaker drawing. Pleaze =elect the operations
you would ike performed. More than one operation can be performed at the zame
time.

Synchronization Operations
LNS Database
[ Walidate LNS database

I~ Walidate and repair LNS database

LonWorks Netwaork
r
I Update location path and ID in devices

LonMaker Drawing

[ Synchronize drawing to databaze (fx-up drawing}

I~ Synchronize monitor etz between drawing and database
N

I Update =hapes to current LonMaker language

| Reset Vizio workspaces

MNext = t Cancel Help |

2. Under LonWorks Network, select the Update Location Path and ID in Devices check box (this
option is only available if at least one of the subsystem recovery options is selected). Click Next.
The Choose Synchronization Scope dialog appears.

3. Select the subsystems and drawing files to update.

4. Click Finish. The Synchronization Status dialog opens and the LonMaker tool begins updating
the subsystem data in the devices within the specified network scope.

5. When the synchronization operation has been completed, click OK.

Using Subsystem Paths

If you select the Set SCPT Location Value to Subsystem Path option, the LonMaker tool stores the
subsystem path in the SCPTlocation configuration property of application devices when they are
commissioned. The LonMaker tool automatically updates the subsystem path stored in SCPTlocation
when the application device is moved. If you set the Update all Devices when Subsystem Name is
Modified option in the network properties: Recovery options category to Yes, the LonMaker tool also
automatically updates the subsystem path of the device when you move or rename its subsystem.

If you do not import a CSV file that includes the subsystem location data for an application device, the
recovery wizard places application devices in the subsystem path specified in the SCPTlocation
configuration property. If the device also has a subsystem ID, the recovery wizard will link the
subsystem path to it so that all devices with same subsystem ID but no subsystem path can be placed in
that subsystem path.

Tip:

To optimize the accuracy of the network recovery, keep subsystem paths under 32 characters. If you
are storing subsystem IDs in the SCPTlocation configuration property of devices and you commission
a device that has a subsystem path longer than 31 characters, the LonMaker tool truncates the
subsystem path to fit within 31 characters. This may result in the recovery wizard losing part of the
subsystem path, which may cause the device to be moved to a parent subsystem.
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Using Subsystem IDs

If you select the Set Location Property to Subsystem ID option, the LonMaker tool stores the
subsystem ID in application devices or routers when they are commissioned. The subsystem ID is
equal to the lower 15 bits of a device’s subsystem handle, and it appears as a 6-character ASCII or 12-
digit hex string in the Location field of the Basic Properties dialog box. The LonMaker tool
automatically updates the subsystem ID when you move the device. If you set the Update all Devices
when Subsystem Name is Modified option in the network properties: Recovery options category to
Yes, the LonMaker tool also automatically updates the subsystem ID of the device when you move or
rename its subsystem.

The recovery wizard will place devices in the subsystem path specified by the subsystem ID if the
following is true: you do not import a CSV file that includes the subsystem data; the device does not
have a valid SCPTlocation configuration property; and no other devices that have the same subsystem
ID have a valid SCPTlocation configuration property. In this case, the device will be placed in a
subsystem named “Subsystem <subsystemID>".

If there are one or more discovered devices that have a subsystem ID or a valid SCPTlocation
configuration property, the following occurs, listed in order of precedence:

e Adiscovered device with the same subsystem ID but no valid SCPTlocation configuration
property is placed in the subsystem path specified by the first SCPTlocation configuration
property value discovered.

e Adiscovered device with the same SCPTlocation configuration property but no valid subsystem
ID is placed in the subsystem specified by the first subsystem ID value discovered. If there is no
discovered device that has a valid subsystem ID, all discovered devices with the same
SCPTlocation configuration property are assigned the same new subsystem ID.

Based on this, if the LonMaker tool discovers both devices with the same subsystem ID but different
SCPTlocation configuration properties and devices with the same SCPTlocation configuration
property but different subsystem IDs, the LonMaker tool places the discovered devices in the
subsystem path specified by the first valid SCPTlocation configuration property value discovered.
The LonMaker tool then assigns the discovered devices the first subsystem ID value discovered. The
LonMaker tool resolves any conflict that occurs in this scenario.

Using the LNS Database Recovery Wizard
To run the LNS Database Recovery Wizard in order to recover a network, follow these steps:

1. Click Start on the taskbar, point to Programs, point to Echelon LonMaker, and then select
LonMaker. The General tab of the LonMaker Design appears.

2. Under New Network, select the Show all Options check box and then click Create Network.
The LonMaker tool opens the new network, the Network Wizard opens, and the Naming page
appears.
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Network Wizard

Maming

Metweark name:

| Recover Met Browwze...

¥ Recover database from network

Metwiork detabase path;
1 CrLMDERecaver Met Browse...

Metweark dr awing path;

1 COLMDrawing s Recover Met Browse...

il

Metwork description:

= Back | Mext = | Finizsh Cancel Help

3. Enter a unique network name, and select the Recover Database from Network check box. Click
Next. The Network Interface page appears.

Metwark Interface -
I~

Metwark interface name

oni |

[V Skip netwark interface promgt when re-opening this drawing

= Back | Mext = | Finiz Cancel Help

4. Select the Network Interface and click Next. The Plug-In Registration page appears.
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5.

6.

Network Wizard

— Plug-in Regiztration

Pending

=] Not Registered
Echelon iLON 100 Cenfiguration (Wersien 3.00)
Echelon iLON 100 WebServer Configuration (VMersion 3.00)
Echelon LNS Report Generater (Werzion 3.20}
Echelon LonPoint Configuration (Version 3.10)

—|- Already Registered
Echelon LonMaker Browser (Verzion 3.20)

Echelon LonMaker XML Interface (VMersion 3.20)
Echelon ModeBuilder Project Manager (Werzion 3.10)
Dizabled
Mot Installed Localy

[+ Skip thiz prompt when re-opening this drawing

[~ Register all new plug-ins when re-opening this drawing

[~ Continue with advanced options

= Back ]

Register

Cerediste

Lentr |
Dizable

Cancel ‘ Help I

Register or disable plug-ins as desired and click Next. The Authentication window appears.

Network Wizard

— &vthentication
[w Enable authentication
-Key Modification
{7 Keepcurrent suthentication ke
(™ Generate random suthentication key

{* Set new authentication key

Authertication key (in hex):

[~ Store key in drawing (encrypted)

= Back | Mext = |

X

Cancel Help J

If you use authentication on your network, select the Enable Authentication check box and click
Set New Authentication Key. Enter the correct authentication key for your network (the
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LonMaker tool cannot recover your database without the authentication key). Click Next. The
Domain Definition window appears.

Network Wizard

Domain Defintion

Domain length Chytes): .
Domain 1D (in hes)):

v Fecover domain ID from network device:

= Back [4e I Finizh | Cancel Help

7. If you know the Domain ID of the network that you want to recover, enter it in hexadecimal
format into the Domain ID box. If you do not know the Domain ID, select the Recover Domain
ID from Network Device check box. To recover a domain ID, you must have access to the
service pin of an unauthenticated device that is on the same channel as the network interface.

8. Click Finish.

9. If you selected the Recover Domain ID from Network Device check box, the Service Pin dialog
box appears. Press the service pin on one of the unauthenticated devices that are on the same
channel as the network interface.

10. Click OK. The Database LNS Database Recovery Wizard opens.
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Welcome!

‘Welcome to the LNS Database Recovery Wizard.
The Wizard will guide you through the complete
process of LNS database recovery. Flease follow
the instructions on each screen and click on Mext to
proceed.

MNext = Cancel ]

11. Click Next to continue. The Device Credit Note dialog box appears.

Device Credit Note

The LonMaker Integration Tool Software
License Agreement requires that a LonMaker
Credit be deducted for each device that is
Commissioned or Recovered by the tool. Kthe
devices on the netwark that you are recovering
were previoushly commissionad by LonMaker,
you may not be required to deduct LonMaker
Credits (see your license for details).

1>

Cumently you have 559 LonMaker Credits
remaining, E_lnd t_he Il_onlfv'laklertonll h‘i||tl?clf upio &

{* Deduct LonMaker Credits

(* Do not deduct LonMaker credits

< Back MNeat = Cancel

12. Select whether LonMaker credits are to be deducted for application devices that are recovered.
Select Deduct LonMaker Credits if the devices on the network that you are recovering were not
commissioned previously with the LonMaker tool. Select Do Not Deduct LonMaker Credits if
the devices on the network were commissioned previously with the LonMaker tool. Click Next.

The What Would You Like To Do Now? dialog box appears.
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What would you like to do now?

IJse the resume option only to resume from an earlier
attempt to recover a database from the netwaork,
which was either canceled by the user or aborted
due to hardware malfunction. Nomally, a new
database should be created with the "recover”
option.

¥ Recover a network

" Resume from urfinished recovery

< Back MNext = Cancel

13. Click Recover a Network and click Next. The Select LonManager Database dialog box
appears.

The wizard can take data from an existing ~
LonManager database or from & C5V file 3
produced from such a database using Echelon’s
LM2CSV or WLM2CSV utility. This data will help
assigning useful names to recovered devices, —
and it will assist the wizard in structuring the

| £

& Mo such input available

" Read a C5Vfile

(" Fead a LONDB.DBC file

2

< Back MNeat = Cancel ]

14. If you have a LonManager database or CSV file, select the corresponding option; otherwise, click
No Such Input Available. Click Next. The Recovery Options dialog box appears.
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Recovery Options

Please provide the identifier of the domain to be  »
recovered . You may also specify an 5
authertication key, f needed. Authenticated =
devices can not be recovered unless the comect
authentication key is provided. The option to
recaver large netwarks should be considered f - w

Domain D :
Authertication Key

[~ Large Network

T Rec

< Back MNext = Cancel

15. If you expect your network to have more than 200 devices, select the Large Network check box.
The Domain ID and Authentication Key boxes are read-only, as these settings are determined by
the input from step 6. Click Next. The Device Resource Files dialog box appears.

Device Resource Files

Click Add to register folders containing device
resource files with the resource file catalog, or click
Remove to unregister. When finished, click Next to
proceed.

CLonWorksNodeBuilder \Examples' Typesh. A
CALonWorks'\Types' =
CALonWorks'\Types'\AltFormats*,
CALonWorks'\Types'\Bak #
CaLonWorks Typestinclude®
CAaLonWorks'\Types'\ Templates®,
CALonWorks\Types'\Templates 0000000000
C\LonWorks\ Tvpes' Templates 80000100000

Add... Hemove

< Back MNext = Cancel ]

16. Before proceeding, check if any LONMARK resource files are contained in directories not
displayed in this dialog box. If there are any such LONMARK resource files, create a new folder in
C:\LONWORKS Types\User and then copy the LONMARK resource files to it. To add the device
resource files, click Add, and then select the folders containing the device resource files and click
Open, or double-click the folders. Click Next when all desired folders containing the device
resource files are displayed. The External Interface Files dialog box appears.
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rnal Interface Files

Click Add or Remove to add or remove device
templates based on device intedface files. When

finished. click Next to proceed.

LMS MNetwark Interface

Add...

< Back MNext = Cancel ]

17. Add or remove device templates based on device interface (XIF) files. When finished, click Next.
The Recovering dialog box appears.

Flease wait while the wizard recovers the network.
Flease be advised that this might take several
minutes to complete, subject to the size and
complexity of the networlc.

Recovering

>

| Database recovery preparation [#0]

iPm'sicaltnpnlog:.': routers and channels [#1]
Physical devices and their corfiguration [H2]
‘Llpload configuration property values [H17] ;

Phases ll.l.ll.l.ll.l.l
Current

Channels 1 Connections 0
Devices 1 Variables a

18. Click Next to begin the network recovery. The time of the recovery process depends on the size
and complexity of the network. Throughout this process, messages will appear. When the data

recovery is complete, the Optimizing Database dialog box appears.
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19.

20.

21.

Optimizing Database

Click on Mext to start optimizing and re-structuring
the recovered database. This iz not reguired by
some tools, but highly recommended for all tools.
*You might disable the feature using the checkbox
below, and continue using the Mest button.

W Organize database

MNext = Cancel

Select the Organize Database check box and click Next. Throughout this process numerous
messages will appear. When the database organization is complete, a Congratulations dialog box
appears.

Congratulations!

Congratulations! The wizard successfully
recovered and organized the LNS netwaork
database for you. Browse a detailed report using
the Details button below, view the trace log of all
proceedings using the Trace button, or click on
Finigh to complete the Wizard.

Emors ’I}— Wamings ]{}—'

Devices ’1_ Routers lﬁ_'
Bindings Ji}— Channels 1‘]—.

Details... Trace...
| Finish | Cancel 1

The Congratulations dialog box displays the number of errors and warnings, and the number of
devices, bindings, warnings, routers, and channels found. This window provides valuable
information to help you validate your LonMaker network design after it has been synchronized.
Verify that the number of devices, routers, bindings, and channels found match your physical
network.

If there are any errors or warnings, click Details to view the recovery log listing each recovery
phase initiated and any problems encountered. Investigate any errors before you set the final
network design OnNet. You should also research warnings, but they are not considered as serious
as errors. Click Trace to view the trace log listing the steps taken by the LNS Database Recovery
Wizard to recover your network. The trace log file is placed in C:\LM\Db\< network> or in the
network database path you specified in the naming window of the Network Wizard.
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Recovery Details |

»Prepare to recaver database on Fri May 12 15:11:32 2006

»Initiated recovery operation on Fri bay 12 15:19.22 2006

»Recovery Phase PhysicalT opology stated on Fri May 12 15:19:22 2008
»Recovery Phase PhysicalMade started on Fri May 12 15:19:26 2006
»Recoven Phase LogicalTopology stated on Fri May 12 15:19:31 2006
rRecovery Phase Nodedddresses started on Fri Map 12 15:19:31 2006
»Recovery Phase MvSubgroups started on Fri bay 12 15:19:.31 2008
»Recovery Phaze My5ubgropubd embers started on Fri Map 12 15:15:31 2008
»Recovery Phase MiSubgroups started on Fri May 12 15:19:31 2006
»Recoveny Phaze SubgroupCleanup started on Fri bap 12 15:1%:31 2006
rRecovery Phase GroupClearup started on Fri May 12 15:19:31 2008

»Recovery Phase AddrT ableEntries started on Fri May 12 15:15:31 2006
~Rarnuan Phasa RrewonNuarlnadinn skarkad mn Fribiso 17 151891 2008

=l

Trace Log

LMS Database Recoveny Wizard
12-May-0B 312:23PM N

12-May-06 318:22 PM
12-May-08 31522 PM
12-May-06 319:23 PM
12-May-06 31926 PM
12-May-08 319:31 PM
12-May-06 319:32 PM
12-May-08 3:19:32 PM
12-May-06 319:34 PM
12-May-08 3:19:34 PM
12-ay-06 3:20:00 PM
124 ay-06 3:20:00 P
1244 =01F T 2000 Phd

<

ote: LM5 Database Recovery wizard stated

Mote: Locating LORF Catalog in: C:\Loriwforks\Types

Mote: Starting recovery

Mote: D atabaze recovery preparation [HO]

Mote: Physical topology: routers and channels [#1]

Mote: Physical devices and their configuration [H2]

Mote: Recover monitor points [#1E]

Mote: Upload configuration property walues [H17]

Mote: The recovery process has been finished.

Mote: 1 Lont aker Integration Tool credits have been deduc
Mote: Temporary working subsystem: Recovered

Mote: Temporary working subsysten: Subsyster 1

ke bl csime Mic.rrsar, A et allad Aavicas b sbenetarm Gl

>

3

Synchronization Options

22. Click Finish to continue. The Synchronization Options dialog box appears.

[~ Create =hapes for all connected NVIMTs

v Use reference shapes for all connections

[v Automatically drop device, FB, and subsystem shapes

[~ MWinimize drawings during resync

[ Check for connections to mizzing FB shapes
Subaystem to Vizio Document Assignment

(™ Single Visio document for all subsystems

™ Prompt for subsystem document assignment

" Custom

Mext = Finizh

(s Separate document for each subsystem hierarchy below root

J Cancel

| Help

23. Select the Automatically Drop Device, FB, and Subsystem Shapes check box to automatically

add the appropriate shapes from the stencils to the drawing. You can clear the Create Shapes for
all Connected NVs/MTs check box to simplify the drawing (alternatively, you can add the

connection shapes and then hide them temporarily as described in Hiding and Showing Connector
Shapes in Chapter 4, Designing Networks. Select the Use Reference Shapes for all Connections
check box to prevent a drawing with many connections from becoming too complex. Click Next.

The Select Stencils dialog box appears.
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Select Stencils

Stencil Mames:

YizioMbLonBasic vz o Ackd Stencil
Colomtiorkslonhakeriyizioilon 00 vss

ChLorvwiorksiLonhMakerWisioLonNvShapes vas
Chlonwiorks'LontakerisiolLonPoints ves Eemove
CoLontiorks'lontdakeriyisiohutti-PortRouter ves

hove Up

Maorve Down

e lrl

= Back ‘ Finizh | Cancel Help

24. Add, remove, or re-order stencils. Click Finish.

25. The Synchronization Status dialog box appears as the synchronization process begins. It then
displays the progress of the synchronization. Once “Synchronization Complete” appears, click
OK to open your LonMaker network.

26. Verify that your LonMaker drawing accurately represents the network. Ensure that all devices on
the physical network and all the connections between the devices appear on the drawing. You can
refer to the trace log created during the synchronization process. The trace log file is located in
C:\LM\Db\<network> or in the network database path you specified in the naming window of the
Network Wizard. Make changes to your LonMaker network, if necessary, until it matches the
physical network.

27. Compare the recovered LNS network database to your expected results. Because network
recovery occurs while the LonMaker tool is OffNet, required changes to device configuration
properties are stored in the LNS network database instead of being propagated to the network.
Once you have checked the recovered LNS network database and validated your LonMaker
network design, change the management mode to OnNet. To do this, Open the LonMaker menu,
click Network Properties, click the Network Interface tab, and under Management Mode,
select OnNet. If changes to device configurations are required, the LonMaker tool will prompt
you to resynchronize the network with the LNS network database (recommission devices).

Network Recovery vs. Database Backup

Even though you can use network recovery to rebuild an entire network database, you should not use
recovery as a replacement for backing up your LonMaker network design. A backup is faster, more
accurate, and more reliable than using network recovery. You should therefore regularly backup your
LonMaker network design as the primary means of protecting against drawing and database loss. If
your application warrants greater protection, you can use a redundant array of independent disks
(RAID) for the LNS Server. For maximum performance and reliability, use a RAID 5 disk array.

Some of the advantages of regularly performing database backups over using network recovery are as
follows:
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o Speed. Creating and restoring a LonMaker backup file is much faster than recovering a network.
To recover the network, the LNS Server must scan the network to discover all the devices, upload
a small portion of the overall network configuration stored in each device, and then create a
drawing and network database based on the data collected from the physical devices. This data
collection and reconstruction process generally grows with the complexity of the network (the
more devices, network variables, channels, and connections in a network, the more complex the
network is considered to be).

e Accuracy. Recovery only recovers attributes and properties stored in the devices themselves;
information that is not stored in devices, such as device names and the specified hubs and targets
in connections, may not be recovered.

Recovery may fail to create an exact duplicate of the original database. Specifically, if you
compare a recovered database to the original database, there will be differences because there are
many objects, properties, and attributes that cannot be identified uniquely and unambiguously.
For example, the handles assigned to devices, routers, and so on will probably differ, and
connection hubs and targets may change.

Recovery may also be incomplete if the network itself is inconsistent. A network may become
inconsistent if, for example, some of the devices have failed, or if the network tool failed while
updating the configuration of a series of devices. In such a case, some devices would contain new
configuration data while others would have the old data. When recovering this network, the
LonMaker tool will not be able to distinguish the new configuration data from the old.

e Reliability. Although recovery is designed to be as reliable as possible, the successful recovery of
a given network depends on that network being fully functional, properly configured, and not
saturated by regular network traffic. Additionally, authentication can prevent parts of a network
from being recovered.

In the event you cannot restore a network from a database backup or your LNS database and
LonMaker drawing files are lost, you can use recovery. However, the following inconsistencies may
result in changes to network variable and address table entry configurations:

e Ifabound source network variable does not have any associated source or target, it is marked as
unbound and removed from the associated connection.

e Ifabound dedicated message tag does not have any targets, its address table entry is marked as
empty and removed from the associated connection.

e Any address table entries that are not associated with a network variable or message tag (source or
target) are marked as empty. A lost source or a lost target may create this scenario. Group use
counts are updated as necessary, and group IDs are freed as necessary.

e  When recovering a network, the LonMaker tool cannot determine which network variables are
hubs and which ones are targets. These relationships are arbitrarily assigned.

e Because the hub and target relationships may change, the recovery may not accurately restore all
connection descriptions. If the recovery is unable to determine the correct connection description
for a connection, it uses the default connection description.

Resynchronizing a LonMaker Network

You can resynchronize a LonMaker drawing and the physical devices in a network with the LNS
network database. The LonMaker tool keeps a LonMaker drawing and its network database
synchronized by tracking and processing LNS events. In the case where multiple LonMaker users are
simultaneously accessing the same network database, it uses an event log that keeps all copies of the
LonMaker drawing synchronized with the LNS network database and with each other.

A LonMaker drawing and its network database, though, can lose synchronization due to a hardware or
software failure. When the LonMaker tool detects that a LonMaker drawing and its network database
have lost synchronization or that an inconsistency exists in the drawing, it will automatically try to
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resynchronize the LonMaker drawing to the network database. This resynchronization will be
transparent, except that you may notice a slightly lower response time during the resynchronization.

However, the automatic resynchronization may fail or other scenarios may occur in which you need to
manually resynchronize the network. For example, some types of changes to the LNS network
database by an LNS application other than the LonMaker tool, an improperly saved drawing, or
deleted entries in the LonMaker event log can cause a LonMaker drawing to lose synchronization with
its LNS network database. You may also need to manually resynchronize physical devices with the
LNS network database (to recommission all the devices on the network, for example).

The following sections describe how the LonMaker tool automatically keeps a LonMaker drawing
synchronized with its network database when one or more users are making changes to the drawing
and how to manually resynchronize the physical network, network database, and the LonMaker
drawing when automatic resynchronization fails.

Automatic LonMaker Drawing Synchronization
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You can make changes to a LonMaker drawing at the same time that another user is modifying the
network, even if the other user is modifying the same drawing page as you. The LonMaker tool uses
LNS events and the LonMaker event log described in the following sections to keep the LonMaker
drawings synchronized with the LNS network database and with each other. The LonMaker drawings
will remain synchronized even as multiple users and applications access and modify the drawings and
the network database.

The LNS events and LonMaker event log events enable multiple LonMaker users to stay synchronized,
even if they are not operating at the same time. For example, if two users start working on a network
and one of the users shuts down their computer to move to another location while the other user
continues to work, the first user’s LonMaker tool will automatically pick up all changes created by the
other user once the first LonMaker tool is restarted—even if the other user is no longer using the
LonMaker tool.

While it is possible for multiple users to be modifying the same page of a LonMaker drawing at the
same time, if the users are working in the same subsystem, it is possible for one user to delete a
LonMaker object that the other user is trying to modify at the same time. As a result, multiple users
will typically be more productive if they are working in different subsystems.

LNS Event Tracking

The LonMaker tool uses LNS events to detect changes to a LonMaker drawing made by LNS
applications other than the LonMaker tool, as well as changes in the status of devices as reported by
the LNS server. Actions tracked exclusively by LNS events consist of detecting and commissioning
application devices and routers. LNS events track other actions that are also tracked in the LonMaker
event log described in the next section. These actions include upgrading application devices; creating
application devices, routers, subsystems, and connections; deleting application devices, routers, and
connections; and renaming application devices, routers, functional blocks, and subsystems. The
LonMaker tool can only process LNS events if it is active when the events are generated.

LonMaker Event Log

The LonMaker tool stores every change made to a LonMaker drawing by every user in a log called the
LonMaker event log. The LonMaker event log is kept in the LNS database so that all LonMaker tools
on a network can view the events logged by all other LonMaker tools on the same network—including
tools that are not active at the same time. All LonMaker tools check the log when they open a
LonMaker drawing and periodically thereafter (every 10 seconds by default), and update their copies
of the LonMaker drawing based on the log entries. The LonMaker event log stores up to a fixed
number of entries per drawing file (100 by default). Once the limit is reached, older entries will be
deleted to enable new entries to be added.
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You can change the defaults for how frequently your LonMaker tool checks the LonMaker event log,
and the maximum number of entries it stores in the log. To change the default synchronization
settings, select the network properties: Synchronization options category.

Additional benefits of the LonMaker event log are that it can be used by the LonMaker tool to restore
your work if you computer fails while you are updating a drawing, and it can reduce the number of
times that you need to resynchronize a LonMaker drawing. You may still need to resynchronize if
applications other than the LonMaker tool make changes to the LNS database that affect a LonMaker
drawing but are not reported by LNS events, or if log entries are deleted.

You can view the LonMaker event log, and you can export it to an XML file.

Viewing the LonMaker Event Log

You can view the LonMaker event log to see a summary of the changes made by LonMaker users to
the objects and subsystems in a LonMaker network. To view the LonMaker event log, open the
LonMaker menu, point to Synchronization, and then click Display Event Log.

= Fyent Log
Dateftime | Documert | Sel | User | Ewvent Object Type | Subsystemn Ohbject Mame I OK |
20060512 15:12:05 =Global Evert= 1 [M] Created  Documernt =Subsystemn Root=  RECOWER MET
20080312 15:12:06  RECOWER MET 1 0] Created  Subsyst =Subsystem Root=  Subsystem 1
20080312 15:12:12  RECOWER MET 2 M Created  Channel Subsystem 1 Channel 1 Help
2006052151214 =Global Evert= 2 M] Renamed  AppDevice =Subsystem Root=  LNS Metwork Interface
200600512 15:23:10 RECCWER MET 3 [M] Crested  Channel Subsystem 1 Channel_2

You can sort the LonMaker event log by any of the column headers. To sort by a column header, click
the header. Click the header again to toggle the order (ascending or descending) in which the data in
that column is listed.

The columns contain the following data:

e Date/time. The date and time the event occurred. By default, the LonMaker Event Log lists the
changes by date/time in ascending order.

e Document. The name of the document in which the change occurred.

e Sequence #. The sequence number of the event. Each LonMaker drawing has its own sequence
numbers.

e Event. The type of event that occurred.

e User name. The user name, or if not specified, the application instance (in square brackets).
e Object Type. The type of the object affected by the event.

e  Subsystem. The subsystem in which the event occurred.

e Object name. The name of the object affected by the change. If the object is no longer defined in
the LNS database, its handle will be listed.
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Exporting the LonMaker Event Log

You can export the LonMaker event log to an XML file to work with the log information in another
application. To export the LonMaker event log to an XML file, open the LonMaker menu, point to
Synchronization, and then click Export Event Log. A message appears stating that the LonMaker
event log has been successfully exported, and displaying the full path of the XML file. The XML file
will be exported to C:\XML\<network name>\EventLog_year_month_date [version].

Echelon LonMaker

_!,_S LonMaker event log suscessfully export to 'CALmMXMLRecover Net\Eventlog_2006_05_12 XML

To view the exported LonMaker event log, find the XML file in C:\XML\network name and
double-click it. The file opens in your default XML viewing application, which is Internet Explorer
unless you change it. You can also open the XML file from a text or XML editor or report generator.

2 C:\Lm\XML\Recover Net\EventLog_2006_05_12.XML ... [= [[O|X]
File Edit View Favorites Tools Help 0

Address !@ CALmyMU\Recover MNethEventlog_2006_05_12 XML v ‘ 50
~

=tuml version="1.0" encoding="I50-8859-1" 7>
- <lonWorksEventLogs>
<Mame>Recover Net</Mameaz>
<ReportCreated>2006-05-12T15:31:42</ReportCreated:
- «<EwventLogs>

- <EventlLog>
<DocurmentiNames=<Global Event>«</DocumentMame:
<Seqhum>1</Seqhum:>
<TimesStamp>2006-05-12T15:12:05=/TimeStamp=
<lserMame /=
<applnst=1«</aApplnst>
<EventType ID="0">Created</EventTypex
<ObjectType ID="18">Document</ObjectType=
<SubsystemMames=< Subsystem Root></SubsystemName:
<ChjectMame=RECOVYER NET</CbjectMame=
<SubsystemHandle=>0</SubsystemHandle
<Ohjectld=1</0Objectld>

</EventLog>

- «EventlLogz=
<Docurmentiarme>RECOYER NET=</Documentharmess
“Seqiumzs 1</Seqhurm:
<TimeStamp=2006-05-12T15:12:06</TimeStamp>
<UserMame /=
«hpplnst=1«</applnsts
<EventType ID="0">Created</EventType:=
<ObjectType ID="5">8ubsystem</ObjectType>
«SubsystemMames=<Subsystem Root></SubsystemName: &

T e e L W R g e i e D

&] Done f My Computer

The exported XML version of the LonMaker event log contains the following information for each log
entry.

e DocumentName. Name of the LonMaker drawing in which the event occurred.
e SegNum. The unique ID (within the LonMaker drawing) of the event.
e TimeStamp. Date and time at which event occurred in the format year-month-date-time.

e UserName. The user who generated the event.
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Applnst. The instance of the LonMaker application that generated the event.

EventType ID. The type of event that occurred (for example, created, deleted, renamed, shape
moved, connection added).

Object Type ID. The type of object modified by the event (for example, AppDevice, Channel,
Router, Subnet, NSI, Subsystem, Device template, LonMark Object).

SubsystemName. The name of the subsystem in which the object is defined. This field can be
empty if the object spans multiple subsystems (for example, channels), or if the subsystem no
longer exists.

SubsystemHandle. The handle of the subsystem in which the object is defined. Can be 0 for
objects that span multiple subsystems.

ObjectName. The name of the object that was modified. If the object no longer exists, the name
will be “Object ID:<n>" where <n> is the handle of the object. For events related to network
variables and message tags, the name will be that of their functional block.

Objectld. The handle of the object that was modified. For events related to network variables and
message tags, the object ID will be the index of their functional block.

DeviceHandle. The handle of the device in which the object is defined. This field only applies to
events related to network variables, message tags, and functional blocks.

NvHandle. The index of the network variable in the device. This field only applies to events
related to network variables.

Mthandle. The index of the message tag in the device. This field only applies to events related to
message tags.

Manual Network Resynchronization

You may need to manually resynchronize the LNS network database, the network, or the LonMaker
drawing if automatic resynchronization fails or if one the following scenarios occur:

An LNS application other than the LonMaker tool makes changes to the LNS network database
that are not tracked by LNS events.

A LonMaker drawing is saved improperly.

Log entries are deleted from the LonMaker event log before they are applied to a LonMaker
drawing

Changes are made to a LonMaker drawing in between creating and restoring a hot backup of the
network database.

A LonMaker backup file containing an LNS network database and LonMaker drawing files is
restored and devices need to be recommissioned.

A LonMaker network design is created using network recovery.

To manually resynchronize a LonMaker network, follow these steps:

1.

Back up the LonMaker network following the steps in Backing up a LonMaker Network Design in
this chapter. This enables you to restore the LonMaker network design in the event a serious
resynchronization error occurs.

In the LonMaker drawing, open the LonMaker menu, point to Synchronize, and then click
Resynchronize. The Synchronize LonMaker Drawing dialog appears.

If you did not back up the network and changes have been made since the last backup, a message
appears recommending that you back up the network before proceeding. If this occurs, you should
click No, close the drawing, and back up the network.
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Synchronize LonMaker Drawing @|

You have asked to synchronize & Lonbaker draswing. Please select the operations
yiou ywould like performed. More than one operation can be performed st the same
lime.

Synchronization Operations
LMZ Database

[ “alidate LNS databasze
[ Walidste and repair LNS detabase

Lor®iorks Metwark
[ Synchronize network to datsbasze (recommission devices)

-

Lontdaker Drawing

[ Synchronize drawing to databaze (fix-up drawing)

[~ Synchronize montor sets hetvween drawing and database
U

[ Update shapes to current Lonhaker lanouane

[ Reset Visio workspaces

| | Cancel | Help

3. Choose the synchronization operation(s) you want to perform by selecting the following options.

LNS Database The network database resynchronization options are only available if
the LonMaker tool is running on the same computer as the LNS
Server.
Validate LNS Validates the structure of the LNS network database.
Database

Validate and Repair
LNS Database

LonWorks Network

Validates the structure of the LNS network database and repairs the
database if any errors are detected.

Synchronize Network
to Database
(recommission
devices)

Update Location
Path and ID in
Devices

Commissions the physical devices in the LonWorks network to
make them consistent with the LNS network database. To use this
option, the LonMaker tool must be OnNet.

Stores the current subsystem path in the SCPTlocation
configuration property of application devices that have a
SCPTlocation configuration property, and stores the current
subsystem ID in the Location field of application devices and
routers. This option is only available if at least one of the check
boxes in the network properties: Recovery options category is
selected.

If an application device and its functional blocks span multiple
subsystems, the LonMaker tool updates the SCPTlocation
configuration property with the subsystem path in which the device
shape is located.

The subsystem ID is the first 15 bits of the LNS subsystem handle
(in a very large network with many subsystems where more than
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LonMaker Drawing

Synchronize Drawing
to Database (fix-up
Drawing)

Synchronize Monitor
Sets between
Drawing and
Database

Update Shapes to
Current LonMaker
Version

Update Shapes to
Current LonMaker
Language

Reset Visio
Workspaces

32,767 subsystems have been created and deleted, this could result in
multiple unique subsystems having the same 1D; however, this is
very unlikely).

Updates the LonMaker drawing to be consistent with the LNS
database.

Updates the monitor sets in the LonMaker drawing to be consistent
with the LNS database. A monitor set is a group of point definitions
that the LonMaker tool uses to monitor and control network
variables. If the type or format of a monitored point has changed,
the value displayed will be updated when the point is monitored with
the LonMaker tool.

Updates shapes to the current version of the LonMaker tool if the
LonMaker drawing was originally created with an earlier version of
the LonMaker tool.

Updates shape menus to current LonMaker language. For example,
if you open a network with the German version of the LonMaker
tool that was created with the English version, this option will
convert the shape menus to German. All the dialogs are in the
language of the respective version of the LonMaker tool. The
language conversion may take some time; therefore, this option
should not be used frequently.

Corrects instances in which Visio has added multiple documents and
stencils to the drawing in a LonMaker network. For each drawing in
the network, the LonMaker tool opens the drawing file, closes all
other open drawings, opens the standard set of stencils, and saves the
drawing as a workspace.

This option also automatically upgrades the drawings in the
LonMaker network to the current version of Visio.

4. If you are only validating or repairing the LNS network database, click Finish to begin the
resynchronization process and skip to step 16 in which the Synchronization Status dialog
appears. Otherwise, click Next. The Synchronization Scope dialog box appears.
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Choose Synchronization Scope

Pleaze choose one of the following scopes over which to synchronize. If you are
not sure about which subsystems are out of sync, synchronize everything.

Synchronization Scope
# &l subsystems
(" The current subsystem and its dependent subsystems
" The current subsystem anly

Synchronize Drawings
™ Only the current draswing

¢ Al drawving files in the netvwork

" Only dravving files with a version mismatch

= Back | Mext = | Cancel ‘ Help

Select the scope of the selected synchronization operation(s) by choosing which subsystems and
drawing files to resynchronize. If you know that the current subsystem is the only one needing
resynchronization, resynchronize just that subsystem. If you aren’t sure which subsystem needs to
resynchronized, resynchronize all subsystems. The same logic applies if your LonMaker network
contains multiple drawing files. If you know which drawing file requires resynchronization,
resynchronize just that drawing to save time. However, if you aren’t sure which drawing file
needs to be resynchronized, resynchronize all the drawings.

Synchronization
Scope

Synchronize
Drawings

Select which subsystems to resynchronize. You have three choices:

o  All Subsystems. All the subsystems in the LonMaker network
design are resynchronized. This is the default.

e The Current Subsystem and Dependent Subsystem. Only
the current subsystems and any subsystems nested within in it
are resynchronized.

e  The Current Subsystem Only. Only the current subsystem is
resynchronized.

Select which drawings files to resynchronize. You have three
choices:

e  Only the Current Drawing. Only the current drawing file is
resynchronized.

o All Drawing Files in the Network. All the drawing files in the
LonMaker network are resynchronized.

e  Only Drawing Files with a Version Mismatch. Only drawing
files with 1Ds not matching the version number of the network
database are synchronized. This option is only available if you
are resynchronizing all subsystems.

If you are re-commissioning devices (you selected the Synchronize Network to Database check
box in the Synchronize LonMaker Drawing dialog), click Next. The Commissioning Options

dialog box appears.
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Otherwise, if you are synchronizing the network or the LonMaker drawing to the network
database, click Next and skip to step 10 in which the Synchronization Options dialog appears.

If you are performing any other synchronization operation, click Finish to begin
resynchronization. Skip to step 16 in which the Synchronization Status dialog appears.

7. If you are recommissioning devices, the Commissioning Options dialog box appears.

Commissioning Options

State

Pleaze choose the state in which devices are to be left after they are
recommissionad.

¥ Preserve current state
™ Offline
" Cnline

" Dizahled (Non-Lonhiark devices offline)

[ Commission all devices with defined neuron IDs

= Back | Mext = | Finizsh Cancel Help

Select the state of the devices after they have been recommissioned. You have four choices:

e Preserve Current State. The devices will be restored to the state they were in prior to being
recommissioned. This is the default.

e Offline. All devices will be left in the offline state. The behavior in the offline state depends
on the device. A Neuron-hosted device, for example, will not run its application. It is most
common to set all device offline so the system may be recommissioned incrementally.
Resetting a device in the offline state puts the device in the online state.

e Online. All devices will be put in the online state. The behavior in the online state depends
on the device. A Neuron-hosted device, for example, will run its application after it has been
recommissioned, sending and responding to network and external inputs.

e Disabled. All devices with a Node Object functional block will be disabled; all other devices
will be placed offline. Selecting Disabled keeps the device’s application disabled even if the
device is reset.

Select the Commission all Devices with Defined Neuron IDs check box to recommission all the
previously commissioned devices as well as any unconfigured devices within the selected
synchronization scope.

8. If you are resynchronizing the LonMaker drawing, click Next. The Choose Shapes and Items to
Update dialog box appears if you selected the Update Shapes to Current LonMaker Version
check box in the Synchronize LonMaker Drawing dialog.

LonMaker User’'s Guide 241



Choose shapes and items to update

Pleaze choose the shapes 1o be updated, and the tems for each which are to be
updated. Shapes which are not listed have not been modified in the current wersion
of Lonhaker.

Shapes tems
v Subsystems v Menu
v Functional blocks v Appearance

v Application devices
¥ Connections

r

-

= Back | Mext = | Finizh Cancel Help

Otherwise, the Synchronization Options dialog appears. Skip to step 10.

If you are not resynchronizing the LonMaker drawing, click Finish to begin resynchronization.
Skip to step 16 in which the Synchronization Status dialog appears.

Select the following options and then click Next.

Shapes All shapes that have newer versions available than the ones currently
in the drawing are listed. Select the shapes to update.

Items Select Menu to update the shortcut menus for the selected shapes.
Set Appearance to have the appearance of the shapes updated.

10. The Synchronization Options dialog opens.
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Synchronization Options

¥ Creste shapes for all connected NYMTs

[ Usze reference shapes for all connections

v tutomatically drop device, FB, and subsystem shapes
[ Minimize drawings during resync

¥ Check for connections to missing FB shapes

Subsystem to Visio Document Assignment
(" Single VWisio document for all subsystems
(" Prompt for subsystem document assignment

(+ Separate document for each subsystem hierarchy below root

" Custom

| Mext = | Finizh Cancel Help

Create Shapes for all
Connected NVs/MTs

Use Reference
Shapes for all
Connections

Automatically Drop
Device, FB, and
Subsystem Shapes

Minimize Drawings
during Resync

Check for
Connections for
Missing FB Shapes

Subsystem to Visio
Document
Assignment
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11. Select the options to be applied during the synchronization of the LonMaker drawing to the
network database.

Adds shapes to functional blocks for all connected network variables
or message tags created during resynchronization. If this check box
is cleared, the LonMaker tool uses generic connections when
possible. It only creates network variable or message tag shapes for
connections to supernodes and for those functional blocks that
already contain network variable or message tag shapes.

Represents all network variable connections created during
resynchronization with reference connection shapes. If this check
box is cleared, the LonMaker tool uses standard connection shapes
for network variable connections in the same subsystem. The
LonMaker tool always uses reference connection shapes for
connections that span subsystems.

Automatically adds shapes to the drawing for all devices, functional
blocks, and subsystems created during resynchronization. If this
check box is cleared, the LonMaker tool prompts the user to select
whether a shape should be added for a device, functional block, or
subsystem created during resynchronization.

Minimizes all the drawings in the LonMaker network during
resynchronization. This speeds up resynchronization, as it reduces
the time Visio spends updating the drawings.

Enables the LonMaker tool to check for connections to functional
blocks that are in the network database but are not represented by
functional block shapes in the LonMaker drawing.

Select in which Visio drawing file to place the subsystems in your
network. You have four choices:

o Single Visio Document for all Subsystems. Places all
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subsystems in a single Visio document.

¢  Prompt for Subsystem Document Assignment. Prompts you
to specify the Visio document for each subsystem.

e Separate Document for each Subsystem Hierarchy below
Root. Places each subsystem hierarchy below the top-level
subsystem in a separate, new Visio document.

o Custom. Opens the Subsystem Document Assignment dialog.
In this dialog, you specify the Visio document for each
subsystem.

12. Click Next. If you selected the Custom subsystem document assignment option, the Subsystem
Document Assignment dialog opens. Otherwise, skip to step 15 in which the Select Stencils
dialog appears.

Subsystem Document Assignment

Subsystems: Documents
= ] Subeystam 1 [RECOWER MET] RECOWER MET
[OHvAC [RECOVER NET] Recover Met Animal Farm

[ Lighting [RECOVER NET] Reeayerhict v
[ Pump Room [RECOVER NET] Recover st Doc 2
- [l server [RECOVER MET]

- [#] &nimal [RECOVER NET]
[JFarm 1 [RECOWER NET]
[JFsrm 2 [RECOWER NET]
[JFarm 3 [RECOWER NET]

Add Document ‘

£ > Assign Document I

= Back Met = Finizh Cancel Helg

13. Customize the drawing document assignment of subsystems found during resynchronization.
Subsystems are listed in the left hand pane listed under Subsystems, while the Visio drawing
documents are listed in the right hand pane listed under Documents. To assign a subsystem,
select the subsystem name, select the desired document name, and then click Assign Document.
To add additional drawing documents, click Add Document.

14. Click Next. The Select Stencils dialog appears.
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Select Stencils

Stencil Mames:

“isio'WbLonBasic vss Add Stencil
CiLonorksiLonhakervisioilon100 ves

CHlonorks\LontakervisioLonhy Shapes vss
CHLomarksiLonhakervisiolLonPoint3 vss Remove
CHLonvorks\Lonhakerisiohdulti-PortRouter vss

Move Lp

tove Dowvn

e lrl

< Back | lewt= | Firizh | Cancel | Helpx |

15. Specify the stencils that will be scanned for master shapes during resynchronization. When
objects are found within the LNS network database that are not already represented in the drawing,
the LonMaker tool scans the listed stencils and automatically adds the appropriate shape to the
drawing. If the object’s particular master shape is not found, an appropriate generic master shape
(e.g., a LonWorks device shape) will be used.

To add additional stencils, click Add Stencil. To remove a stencil, select the desired stencil and
then click Remove.

16. Click Finish. Resynchronization begins and the Synchronization Status dialog appears.

Synchronization Status

Current step: I Yalidating and repairing LNS database Recover Met: Preparing Report -

“alidating and repairing LNS database Recover Met
LMS databasze validstion passed.

136 ohject(s) validated.

0 ohject(=) repaired.

0 damaged object(s) not repsired.

Retrievals - Yalidations —Updates
‘ 18 ‘ 18 | ] . |

Cancel | Helgx ‘

This dialog displays the status of the resynchronization. Resynchronization events are listed in
order as they occur. Click OK when the resynchronization is complete. The resynchronization
events, including any errors, are shown in the status pane and recorded in a log file (Resync.log).
The resync log is stored in the drawing directory of the current LonMaker network design.
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17. If the LonMaker drawing is being synchronized to match the network database and the
Automatically Drop Device, FB, and Subsystem Shapes check box was cleared, the Missing
Shape dialog appears for each object in the network database that is not represented in the
LonMaker drawing.

Missing Shape

An abject in the database has no representation in the drawing. ok
You must now drop a shape to represent this object.

. . : . Cancel
Belowy are the characteristics of the missing object which you can

uze to determine which shape to drop and where. Hel
=

e

Ohject type: device

Mame:

Subzystems:

Channel: Channel 1

Template: Echelon DI-10%3 Q

Click OK. The Missing Shape dialog closes and you are returned to the LonMaker drawing.

b. Drag a single shape from a LonMaker stencil to the LonMaker drawing to represent the
missing shape. The LonMaker tool assigns the shape to the specified object in the LNS
network database.

c. Open the LonMaker menu, point to Synchronize, and then click Resynchronize to re-open
the Missing Shape dialog and assign the next missing shape.

d. Repeat steps a—c for each missing shape. Once all missing shapes have been added and the
connections have been updated, resynchronization will be complete.

Tips:

e  The first time you resynchronize a LonMaker drawing created with a previous version of the
LonMaker tool, most connections that span multiple documents will automatically be deleted and
then re-created. This speeds up any subsequent resynchronizations.

e  The first time you resynchronize a LonMaker drawing created with an older version of Visio,
select the Reset Visio Workspaces option in the Synchronize LonMaker Drawing dialog. This
automatically saves the documents in your drawing to the Visio 2003 format. Otherwise, the
LonMaker tool prompts you whether to save the documents in your drawing in Visio 2002 format
or the current Visio format. If you answer Visio 2002, the LonMaker tool will continue to prompt
you every time you resynchronize the drawing.

e If you have stencils from an older version of Visio that you want to use, open and save the stencils
individually in Visio 2003. Otherwise, Visio will prompt you each time the drawing is closed as
to whether to save the changes to the stencil, but it won’t save any changes because it opens these
stencils as read-only.

Refreshing the LonMaker Network

The LonMaker tool caches data from the LNS network database to improve performance. If another
LNS application or plug-in updates data that has been cached by the LonMaker tool and does not
generate an appropriate LNS event, the LonMaker cache may lose synchronization with the LNS
network database. You can force the LonMaker tool to process and release the cache by opening the
LonMaker menu, pointing to Synchronize, and then clicking Refresh.

246 Maintaining Networks



Merging LonMaker Networks

You can initially install a large LonWorks network as a number of smaller independent networks—
each with their own network database—and then later merge the networks into one network.
Examples of installations that may use this technique include the following scenarios:

e  Multiple systems. When multiple systems are being installed, the installers for each system want
to install and debug their installation without interference from other systems. When each system
has been correctly installed, they can be merged into a single network.

¢ Incomplete infrastructure. Portions of a building, such as the floors of a high-rise, may need to
be installed before connectivity exists for the entire site (before there is a backbone channel
connecting the floors together, for instance). You can install each floor of the network as part of a
single network using a portable network server under a sequential network installation scenario, in
which no permanent server is needed. In most cases, however, it may be easier (if not necessary)
to install each floor as a separate network. Once the entire site has connectivity, the individual
floor networks can be merged into a single network representing the high rise.

To support these scenarios, the LonMaker tool provides the ability to merge LonMaker networks.

Network Merge Considerations

When you create a new LonWorks network that will entail merging individual networks, minimize the
number of objects in the top-level subsystem. When you merge two LonMaker network designs, the

merge process will be disruptive to the operation of the networks. For example, devices in the source

network will be assigned new subnet/node addresses, connections will be recreated, and authenticated

devices will have authentication disabled for a period of time. Devices in the destination network will
generally be impacted less, but they can be affected if their connections are modified to accommodate
the new devices from the source networks.

Limitations
The network merge process has several limitations:

e Server support only. You can only merge networks from a local client. You cannot merge
networks from a remote client.

¢ Single direction only. You cannot stop the merge process once it has begun. You can, however,
restore a network from a LonMaker backup file, if needed.

¢ Single root subsystem. You can only merge networks that have a single top-level subsystem (this
is the default for LonMaker drawings). If the network has more than one top-level subsystem, as
may be the case when using an LNS network database created by another network tool, the
pre-merge utility will fail. You must remove or relocate all but one of the top-level subsystems,
before retrying the pre-merge utility.

Information Loss
When you merge networks, the following information in the source network will be lost:

o Registered plug-ins. Plug-ins registered in the source database but not in the destination database
must be re-registered following the merge.

e Non-channel object descriptions. Channel descriptions are stored in the channel shapes as well
as in the network database; therefore, they are transferred to the destination database. Other object
descriptions that are not stored in the shapes are lost.

e  Source network addresses, group IDs, NV selectors, and other related information. All
devices in the source network are assigned new addresses in the destination network domain and
all connections are reconstructed. Therefore, all subnet/node 1Ds, group IDs, and NV selectors,
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will likely change. In addition, all previously commissioned devices in the source network must
be recommissioned.

Commission Status. Devices in the source network are unconfigured in the destination network
upon the completion of the network merge. However, the Neuron IDs of the devices are preserved
in the destination network and the LonMaker credits needed to commission them are added.

Network service devices. All network service devices (and their functional blocks and
connections) in the source network are removed during the merge.

Unreferenced device templates. Device templates that have been imported but do not have any
corresponding devices are not created in the destination network.

Unreferenced connection descriptions. Connection descriptions that have been created but do
not have any corresponding connections are not created in the destination network.

User profiles. User profiles in the source network are not created in the destination network.

Non LonMaker extension records. Non LonMaker extension records will only be copied if you
selected the Enable Configuration Properties check box the network properties: Configuration
Properties options category, and the extension record is marked for copying

Merging LonMaker Networks

To merge LonMaker networks, follow these steps:
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1.

Identify the source and destination networks. The supernodes, subsystems, devices, functional
blocks, and connections in the source network are added to the destination network. The devices
in the destination network are not modified.

Back up the source LonMaker network design following the steps in Manually Backing Up a
LonMaker Network Design in this chapter. You can use the backup to restore the network if the
merge process fails for any reason. You can also use it to restore the network if you later choose
not to merge the networks after running the pre-merge utility.

In the event that you do not merge the networks after running the pre-merge utility in the source
network, restore the LonMaker backup file. This is because the pre-merge utility adds significant
data to the LonMaker drawing that will degrade the performance of the network database.

Open the source LonMaker network design following the steps described in Opening an Existing
LonMaker Network Design in Chapter 3, Getting Started.

Open the LonMaker menu, point to Synchronization, and click Database Merge Export
Utility. The Merge Export Utility dialog box opens.
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Merge Export Utility

The Merge Export Litility will prepare the current network to allow it to be merged
into anather network .

If changes are made to the network after the Merge Export Wility is run, it il be
necessary to run the utilty again.

Options

You may optionally have all of the devices decommissioned during the Merge
Export. If you later decide to not merge the network, it will be necessary to
recommizsion all of the devices.

All configured devices which use authentication will be decommissioned
during the merge export,

[~ Decommizsion unautherticated devices:

| lext= | Firizh | Cancel | Help |

The merge export utility prepares the network to be merged into another network. The utility adds
data from the source LNS network database to the source LonMaker drawing.

The merge export utility also automatically decommissions all configured devices in the network
that use authenticated message service so that they can be recommissioned in the new network.
Select the Decommission Unauthenticated Devices check box to decommission all the
configured devices in the network.

5. Click Finish to prepare the LonMaker network design for merging. The LonMaker Database
Merge Export Status dialog opens. This dialog displays the export status and lists merge export
events in the order they occur.

LonMaker Database Merge Export Status

Current step: J Exporting subsystem page 'MERGE ¥ HMI'; Export shapes

Exporing subsystem page 'WERGE Y 4

MNote: NSDs and their componerts cannot be merged. Excluding device 'LNS Metwork Interface’
Exporting zubsystem page WERGE v HI'

Metwwork merge export complete.

Retrievals - Walidations Uprates
‘ 170 | 170 | ]

Cancel Helg

6. Click OK when the merge export is complete. Click Cancel at any time to terminate the merge
export.
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10.

11.

12.

13.
14,
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Exit the LonMaker drawing of the source network.

Back up the destination LonMaker network design following the steps in Manually Backing Up a
LonMaker Network Design in this chapter. You can use the backup to restore the network if the
merge process fails for any reason. If a failure occurs during the merge process, the destination
network will be left in a partially merged state and the LonMaker tool will not let you access the
network. To return the network to its original state, restore the backup of the destination network.

Ensure that the device interface (XIF) files for all the devices in the source network are available
in the directory specified in the XIF Search Path field in the network properties: Device options
category.

Open the destination LonMaker network design following the steps described in Opening an
Existing LonMaker Network Design in Chapter 3, Getting Started.

Drag the Network Merge shape L"== | from the LonMaker Basic Stencil to a subsystem page
within the destination network. The Network Merge Wizard opens.

Network Merge Wizard

Select network to be merged:

|Floor 3 j

Mame to be assigned ta the merged
netyvork's root subsystem:

Description:

| | Finizh | Cancel | Help |

Select the source network you exported in steps 4—6 from the Select Network to be Merged list.
This list contains only those networks that have been exported using the Merge Export Utility.

Enter a name for the root subsystem of the source network in the Name to Be Assigned box.

Click Finish to begin the network merge. The source network and its underlying subsystem
hierarchy will be added as a new subsystem. The merge process copies all documents from the
source drawing directory into the destination drawing directory and renames them, as required.
The shapes are then scanned and added to the destination network database. A network merge
status window appears and indicates the progress of the merge.
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Network Merge Status

Current step: I Impotting devices...

Importing network 'Floor 3

Copying document 'FLOOR 3'

Updating document 'FLOOR 3

Importing subsystem page 'FLOOR 3:Floor 3'
Imporing devices...

MNetwork import completed successtully.

Retrievals - “alidations Updates

J . % 0K | Cancel Help

This dialog displays the status of the network merge and lists the events in the order they occur.
Any errors encountered are shown in the status pane, and they are also available in a log file for
the network merge. The log file is named Merge_<merged network>.log. The merge log is stored
in the drawing directory of the destination network.

15. During the network merge, the LonMaker tool prompts you to specify whether the channels in the
merged network already exist in or are new to the current network. The Channel Definition
dialog appears.

16. If the channel already exists in the current network, select its name from the Channel Name list.
If the channel is new to the current network, enter a unique name for the channel in the Channel
Name box and select the channel type from the Channel Type list. Click OK to advance to the
next channel.

17. When the network merge is complete, click OK. Click Cancel at any time to terminate the
network merge.
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8

Managing Networks

This chapter explains how to test and verify application devices, functional blocks, and
routers; describes LonMaker styles; and details how to generate device status summary
reports, network resource reports, and LNS network reports.
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Using the LonMaker Device Manager

You can manage application devices, functional blocks, and routers using the LonMaker Device
Manager. You can switch between performing management tasks and making changes in your
LonMaker drawing without having to close the LonMaker Device Manager.

You can perform the following tasks using the LonMaker Device Manager:

e Test application devices, functional blocks, and routers to ensure they are operating and are
configured correctly. Testing generates an error log that you can use to evaluate the performance
of the object, and it updates the shape status of the tested objects in the LonMaker drawing.

e Wink application devices to identify them on the network and verify that they are communicating
properly.

e Place application devices and routers online and offline.
e Disable application devices and functional blocks to isolate network problems.

e Force functional blocks into an override state to keep segments of the network running while
disabling others portions of the network.

To use the LonMaker Device Manager, the LonMaker tool must be attached to the network. The
LonMaker tool can either be OnNet or OffNet for testing, winking, and setting the application state of
devices and routers, but it must be OnNet to disable application devices, and to disable and override
functional blocks.

Opening the LonMaker Device Manager

To open the LonMaker Device Manager, right-click the application device, functional block, or router
you want to manage and then click Manage on the shortcut menu.

You can perform management tasks on multiple objects at one time. You can use any of the following
methods to select the objects to be managed:

e To select multiple devices within a subsystem, hold down CTRL and click the devices, or click an
empty space in the drawing page and drag a selection net around them. Then right-click one of the
selected devices and click Manage on the shortcut menu.

e To select all the devices within a subsystem, select the Exclude Nested Subsystems from
Subsystem Operations check box for the subsystem (to access this option, right-click the
subsystem shape, or an empty space in the network if you are in the top-level subsystem, and
select Subsystem Properties from the shortcut menu). Then right-click the subsystem shape, or
an empty space in the drawing page if you are in the top-level subsystem, and click Manage on
the shortcut menu.

e To select all the devices within a subsystem and all of its nested subsystems, clear the Exclude
Nested Subsystems from Subsystem Operations check box for the subsystem, right-click the
Subsystem shape, or an empty space in the drawing page if you are in the top-level subsystem, and
click Manage on the shortcut menu.

e To select all the devices within a network, right-click an empty space in the drawing page of the
top-level subsystem and then click Manage on the shortcut menu.

The LonMaker Device Manager contains individual tabs with distinct functions for managing
application devices, functional blocks, and routers. The tab that appears when you initially open the
LonMaker Device Manager depends on the objects selected.

Managing Devices

To manage a device, right-click a device (or select multiple objects including at least one application
device or functional block and right-click one of them), and then select Manage on the shortcut menu.
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You can also select the Devices tab after you have opened one of the other tabs with one or more
application devices or functional blocks selected. The Devices tab of the LonMaker Device Manager

appears.

You can use this tab to manage the selected application devices. The tab contains an Object List that
displays the selected devices, and a Results Log that lists the results of any commands or tests.

%

Ohiject List:

Devices l Functional Blocks | Routers

_|
@
9

A Swwitch and Light DIO- 1
A Swwitch and Light DIO- 2

Results Log:

Clear Status

COnling

Offline

Enahle

Disable

Reset

=}
=

List FBs

Clear Log

el o

Settings

Hel Close ‘

Click one or more devices listed in the Object List and then click any of the following buttons:

Test

Clear Status

Online

Offline

Enable
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Tests the device to ensure that it is operating and configured
correctly. The tests run are determined by the options set in the
Device Manager Settings dialog, which you can open by clicking
Settings. The test results are displayed in the Results Log.

Clears the network error statistics for the device and the error log,
which are displayed after you click Test.

Places the device in the online state. The behavior in the online
state depends on the device. A Neuron-hosted device, for
example, will run its application. If the device was previously
online, the device state does not change.

Places the device in the offline state. The behavior in the offline
state depends on the device. A Neuron-hosted device, for
example, will stop running its application.

When a device is in the offline state, it still responds to Online,

Wink, and Test commands and receives network variable updates.

The device application, though, will not process the updated
network variable values or send network variable updates.

If the device was previously offline, the device state does not
change. If the device is reset while offline, it will be placed in the
online state.

Activates all functional blocks on a disabled device. The device
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must be online to be enabled. This command only applies to
devices containing a Node Object functional block.

Disable Keeps the device application disabled even if the device is reset.
The device must be online to be disabled. This command only
applies to devices containing a Node Object functional block. If
Disable is selected and the device does not contain a Node Object
functional block, the device is placed offline.

Reset Stops the device application, terminates all incoming and outgoing
messages, sets all temporary settings to their initial values, and
then restarts the device application. If the device was in the soft
offline state, it will be put online; if the device was in the hard
offline state, it will remain offline.

Wink Requests that the device generate an application-dependent audio
or visual feedback such as a beep or a flashing service LED. The
device must support the Wink function to use this command. This
command is useful for identifying devices.

List FBs Switches to the Functional Blocks tab and adds the functional
blocks assigned to the selected devices to the object list.

Clear Log Clears the Results Log.
Click Settings to open the Device Manager Settings dialog box. This dialog lets you set options for

testing and winking devices. See Device Manager Settings in this section for more information on
using this dialog.

Managing Functional Blocks
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To manage a functional block, right-click a functional block (or select multiple objects including at
least one functional block or application device and right-click one of them), and then select Manage
on the shortcut menu. You can also select the Functional Block tab after you have opened one of the
other tabs with one or more application devices or functional blocks selected. The Functional Blocks
tab of the LonMaker Device Manager appears.

You can use this tab to manage the selected functional blocks. The tab contains an Object List that
displays the selected devices, and a Results Log that lists the results of any commands or tests.
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" LonMaker Device Manager

B Functionsal Blocks l Routers l

Ohject List:

A Switch and Light DIC- 1. Analog Frn Block[0]
A Syitch and Light DICO- 1.Analog Frn Block[1] 7 Clear Status
A Switch and Light .DIO- 1 Digital Encoder[0]
A Switch and Light.DI0- 1 Digital Encoder]1]
A Swwitch and Light DIO- 1 left button

A Switch and Light DIO- 1 Jeft LED et ie T
A Switch and Light .DIO- 1 right button
A Switch and Light .DIO- 1 right LED

4

b

E

>

Creerride On

Enakile

0 bl sl Uit DO 4 Twns Temmmledmef01

Reszults Log;:

Dizable

Clear Log

Setting= Help

The commands in this dialog require that the device application associated with the functional block
includes a Node Object functional block and that the device is online.

Close |

Click one or more functional blocks in the Object List and then click any of the following buttons:

Test Tests the functional block to ensure that it is operating correctly.
The tests run are determined by the options set in the Device
Manager Settings dialog, which you can open by clicking
Settings. The test results are displayed in the Results Log.

Clear Status Clears the network error statistics for the functional block and the
error log, which are displayed after you click Test.

Override On Puts the functional block into override mode. The output network
variables output their configured override value, even if part of the
network is not yet operating and there is no input to the functional
block. The override values are set using the configuration
properties in the functional block.

See the functional block’s documentation for more information on
how the override command affects the functional block.

Override Off Takes the functional block out of override mode so that it functions
normally.

Enable Activates a disabled functional block.

Disable Disables the functional block. The functional block will send its

configured output network variable defaults.
Clear Log Clears the Results Log.

Click Settings to open the Device Manager Settings dialog box. In this dialog, you can set options
for testing functional blocks.
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Managing Routers

To manage a router, right-click a router (or select multiple objects including at least one router and
right-click one of them), and then and select Manage on the shortcut menu. You can also select the
Routers tab after you have opened one of the other tabs with one or more routers selected. The
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Routers tab of the LonMaker Device Manager appears.

You can use this tab to manage the selected routers. The tab contains an Object List that displays the
selected routers, and a Results Log that lists the results of any commands or tests.

" LonMaker Device Manager

Devices ] Functional Blocks — Routers ]

Ohject List: Test
AJLOM B00 RTR-1

Clear Status

Onlinge

Offline

Results Log:

Reszet

£ Ll e f

Clear Log

Settings Help

Close |

Click one or more routers in the Object List and then click any of the following buttons:

Test Tests the routers to ensure that they are operating and configured correctly.
The tests run are determined by the options set in the Device Manager
Settings dialog, which you can open by clicking Settings, and by the device
application. The test results are displayed in the Results Log.

Clear Status Clears the network error statistics for both sides of the router.

Online Enables the routers to forward packets between the channels connected to
them. If any of the routers were previously online, the router state does not
change.

Offline Stops the routers from forwarding packets. If any of the routers were

previously offline, their states do not change. If a router is reset while
offline, the router will go online, unless it is in the hard offline state.

Reset Stops the routers from forwarding packets, sets all temporary settings to their
initial values, and then restarts the router application. If any of the routers
were offline, they will be go online after being reset, unless they were in the

hard offline state.

Clear Log Clears the Results Log.

Click Settings to open the Device Manager Settings dialog box. There, you can set options for

testing routers and options for the results log.
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Device Manager Settings

You can customize the error reporting, testing, and winking operations performed by the LonMaker
Device Manager. To customize these setting, click the Settings button on any of the tabs in the Device
Manager. The Device Manager Settings dialog appears.

LonMaker Device Manager Settings

Options
I Stoptest on error

[ Stop on full log

Repest numker of times:

Repetition Cortrol (Test and Wink commands)

Seconds between operations:

Test Command Options oK

¥ Report Mode Object status with test command
Cancel

¥ Run FB self-test with test command

ddi

Help

[ Report FB status on failure

™ Simple device test only

—
—

Set the following options and then click OK to apply any changes.

Options

Stop Test on Error

Stop on Full Log

Test Command
Options

Report Node Object
Status with Test
Command

Run Object Self-Test
with Test Command

Report Object Status
on Failure

Simple Device Test

Repetition Control

Repeat Number of
Times

Wait Between
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Stops tests immediately when an error is reported. This option is
cleared by default.

Stops tests immediately when the results log becomes full. You
cannot click the Test command again until you click Clear Log.
This option is cleared by default.

Displays the status of the Node object for the device being tested in
the results log of the Device tab. This command only applies to
devices containing a Node Object functional block. This option is
selected by default.

Sends a self-test command to the object being tested and displays the
results of the self-test in the Results Log. If cleared, no self-test will be
sent as part of the testing procedure. This option is selected by default.

Reports an object’s status in the Results Log when it fails a
management command. This option is cleared by default.

Limits the device test to a simple Query Status command. This
option reduces the amount of network traffic generated by the Test
command, and it may be useful when communication is performed
over low-bandwidth channels such as a power line. This option is
cleared by default.

Specifies how many times a Wink or Test command will be repeated.
The default is 1, which means that these commands are not repeated.

Specifies how long the LonMaker Device Manager waits between
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Operations

repeating a Wink or Test command when the number in the Repeat
Number of Times box is greater than 1.

Using LonMaker Styles Overview

You can use Visio styles to view the state of each device, functional block, connection, and network
variable/message tag. The LonMaker tool automatically updates shape styles as events are received
that indicate changes in shape status. You can change how states are depicted in a LonMaker drawing.
If you modify the current drawing file styles, only the styles in the drawing file that you modified will
be affected. If you modify the styles in the template (LONWORKS.vst by default), all networks created

after the template modification will use the new styles.

LonMaker Device Styles

Device styles indicate the state of the application devices and routers in a LonMaker drawing. The
LNS Server monitors the state of devices that have been enabled, and notifies the LonMaker tool of
any changes. The following list describes the device styles:
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Device State

Default Style

Description

Do GE
1
0o-1

Normal Solid green All changes made to the network database have been
— successfully written to the physical device. The
B | device and the database are synchronized.

Soft Offline Green crosshatching The device has an application loaded and is
configured, but it is offline. The device will go
online when either the online command is invoked
on the device or the device is reset.

Uninstalled Yellow diagonal Changes have been made in the network database,

but the physical device has not been updated.
Devices may not be up to date because the
LonMaker tool is unattached or is OffNet. Once the
device is commissioned and updated, the device style
changes to Normal.

State Failure

Yellow crosshatching

Doova
x

The LNS Server has detected that the device is not in
the expected state.

O 0wd
vvvvvv

7
S
L
T

ELVLNLN LN LN LN

-1
Error Red diagonal Changes have been made in the network database, but
o - an error has occurred while updating the device. The
device may not be responding properly, a router or
% channel between the LNS Server and the device may
have failed, or a physical connection may be faulty.
If the LonMaker tool is OnNet, the LNS Server
periodically tries to update the device. Once the
device has been updated to match the network
database, the device style changes to Normal.
Detached Red crosshatching The LNS Server has detected that the device is not

attached or is otherwise unable to communicate with
the network. If a router becomes detached, the
devices on the other side of the router will not show
up as detached on the drawing.
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Note: Devices that have a Ping Interval of Never are not monitored; therefore, the device shapes may
not indicate the correct detached or failure states.

LonMaker Functional Block Styles

The LonMaker tool reflects the last known state of functional blocks. You may update that
information in two ways:

e From the LonMaker menu, select Status Summary (see Status Summary in this chapter for more
information about this feature).

e Select one or more functional blocks, right-click one of the selected functional blocks, ands then
click Manage on the shortcut menu. The Functional Block tab of the LonMaker Device Manager
appears. Click Test (see Managing Functional Blocks in this chapter for more information.)

The LonMaker drawing indicates the current functional block states using the following styles:

Functional
Block State Default Style Description
Self-Test Fail Red crosshatching The functional block has reported a self-test
o failure.
(ot
NG
Al-1.Al-
Disabled Yellow crosshatching. The functional block has been disabled.
Al-1.A1-1
Override Dark blue crosshatching. The functional block has been placed in
override mode.
B
Qe
Al-1.Al-1
Normal Solid cyan. The functional block is in a normal state and
none of the states listed above are active.
Anakooe-
Al- 1Al 1

When multiple functional blocks states are concurrently active, the style displayed is based on the
order of the states listed above. For example, a functional block in the normal state that is disabled and
placed in override mode will be crosshatched yellow, indicating the disabled state (disabled is the
highest-order state of the three). If multiple states are active and the highest-order state is then cleared,
the functional block style will be updated to display the next applicable state. Using the previous
example, if you enable the functional block, it will be crosshatched dark blue, indicating that it is in
override mode.
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Network Variable and Message Tag Shape Styles

The LonMaker tool indicates the state of network variable and message tag shapes using the following

styles:
Connection
Point State Default Style Description
Connection Point  Solid black fill The network variable or message tag shape is normal
Normal (not currently exported to a supernode).
Al-1.Al-1
Connection Point  Solid blue fill The network variable or message tag shape has been
Exported P . exported to one or more supernodes.
-
N
Al- 1.AI- 1
Configuration Solid black line witha  The configuration network variable is normal (not
Property Normal transparent fill currently exported to a supernode).
p—
I CPN%:L
\\. -
FBNV
Configuration Solid blue line witha  The configuration network variable is currently
Property Exported transparent fill. exported to one or more supernodes.
T
-l CPNV
FBNV

LonMaker Connector Shape Styles

The LonMaker tool indicates the messaging service used for a connection and whether monitoring is

enabled with the following styles:

Messaging Service/Monitoring State

Default Style

Acknowledged Messaging Service Solid line.

Repeated Messaging Service

Unacknowledged Messaging Service
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Monitoring Enabled Text is black.

rOuL[32] In:[B8]- s

Monitoring Disabled Text is magenta.

OuL:[<32>] In[<68>]wa1 Aou
2

|
nal Digrtal_Oul
Al-TAI-T Al-1 AFB- 1

The LonMaker tool updates the style of the connection shapes, as required, if changes are made to the
connections that affect the service type used.

Generating a Device Status Summary Report

You can generate a status summary report listing the devices and routers that are unconfigured and
offline, and selected functional blocks that are in the override, alarm, or disabled states or have
reported communication or self-test failures. For a functional block to be listed in the report, it must be
associated with a device that is configured and online.

To generate a status summary report, follow these steps:

1. Open the LonMaker menu and click Device Status Summary. The Device Status Summary
Options dialog box opens.

Device Status Summary Options

Scope Functional Block Status to Report

+ Subsystem page v I overricle St Al

v Dizabled
Q

(" Subsystem hierarchy

" Entire network
v Inalarm Clear All

v Communication failure
I~ Self-test failure

[ Set oz default options I Advanced options

| Mext = | Cancel Help

2. Select the scope of the Device Status Summary and the types of functional blocks to include in the
report.

Scope Select the scope of the Device Status Summary Report. This
determines which applicable application devices, routers, and
functional blocks will be included in the report. You have three
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Functional Block Status
to Report

Override

Disabled

Alarm

Communication Failure

Self-Test Failure

Advance Options

Set All
Clear All
Set as Default Options

choices:

e Select Subsystem Page to include the application devices,
routers, and functional blocks in the current subsystem. This is
the default.

e Select Subsystem Hierarchy to include the application devices,
routers, and functional blocks in the current subsystem and
subsystems nested in it.

e Select Entire Network to include all the application devices,
routers, and functional blocks in the current LonMaker network.

Select which functional blocks with a specific status to include in
the Device Status Summary.

For a functional block to be included in the report, its device must
be configured and online.

Status reporting is not supported by all functional blocks. If an
expected functional block does not appear in the summary, it
means that the functional block does report the selected status. In
this case, the LonMaker tool treats the functional block as if the
status was reported as not set by the device.

Includes functional blocks in the override state in the Device Status
Summary Report. This check box is selected by default.

Includes disabled functional blocks in the Device Status Summary
Report. This check box is selected by default.

Includes functional blocks in the alarm state in the Device Status
Summary Report. This check box is selected by default.

Includes functional blocks that have had a communication failure in
the Device Status Summary Report. This check box is cleared by
default.

Includes functional blocks that have had a self-test failure in the
Device Status Summary Report. This check box is cleared by
default.

Opens a dialog containing additional status summary options when
you click Next.

Selects all the functional block status options.
Clears all the functional block status options.

Causes the options set in this window to become the defaults for this
LonMaker network. The default options are set when you click
Next.

3. Click Next. If you selected the Advanced Options check box, the Advanced Status Summary
Options dialog box opens. Otherwise, you can skip to step 5, in which the Device Status
Summary Results dialog appears.
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Advanced Device Status Summary Options S\

—Functional Block Ststus to Report

[~ Electrical fautt [~ Out of limits Set Al

I~ Feedback failure [ Out of zervice

[ Locked out [~ Ower range Clear Al
I Manual control [~ Under range

[ Mechanical faut [ Unable to measure

[ Open circuit [~ Programming moce

[ Alarm notify dizabled [~ Programming failure

= Back | Mesxt = | Cancel | Helg |

4. Select additional functional blocks to include in the status summary based on the type of errors or
exceptions they have reported. For more information on the status items themselves, refer to
hardware manuals or LONMARK documentation.

5. Click Next. The Device Status Summary Results dialog appears. This dialog displays the status
of devices, routers, and specified functional block types within the scope specified in the Device
Status Summary Options dialog. The functional blocks are listed in the top pane; the devices
and routers are listed in the bottom pane.

6. Click Get Now to generate the status summary. A one-line summary states the number of devices
and routers included in the summary.

Device Status Summary Results
Subsystem ] Device I Functional Block J O.l D..| A.i C..| Comments
A Swyitch and Light  DIO- 1 lett LED N
A Swvitch and Light  DIO- 1 right LED ¥
£ | >
Subsystem Device/Router State Comments
A Switch and Light  DIO- 2 7 Meuron Id has not heen set.
A Switch and Light  Device 1 7 Meuron Id has not heen set.
£ b
Summary includes 3 devicel=) and 0 router(s). et Mow | Save A3 ‘
= Back J | | Cancel | Help |
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For functional blocks, this dialog displays the following data in the top pane: subsystem, device,
functional block name, applicable status (indicated by "YES"), and any comments about the
functional block.

For application devices and routers, this dialog displays the following data in the bottom pane:
subsystem, device name, state, and any comments about the device or router.

7. To save the status summary to a text file (.txt extension), click Save As.

Us

ing Resource Usage Reports

You can generate a network resource report to get a summary of group ID, subnet ID, and selector
usage in your network. You can display a summary of the usage and availability of alias table entries
for a device.

Network Resource Report

266

You can display a summary of the usage of group IDs, subnet IDs, and selectors in your network. The
usage of these resources is displayed in a network resource report. This report displays the number of
group IDs, subnet 1Ds, and selectors that have been allocated out of those available in your LonMaker
drawing. Individual color status bars indicate the percentage consumed and available for each
resource. As more network resources are consumed, the status bar fills up and changes color. The
status indicated by each color is as follows:

e Green. Resource is readily available (up to 75 percent used).
. . Resource is available, but beginning to run low (between 75 and 90 percent used).
e Red. Resource is critically low (over 90 percent used).

Each of these resources is described as follows:

e Group ID. A group ID is allocated when you create a multicast connection with a group
broadcast. Once a group ID is allocated for a connection, it cannot be reused. There are 256
group IDs available per network. You will not be able to create connections with group multicast
once all group IDs are allocated. You can prevent group ID usage by using other forms of
multicast such as subnet or domain broadcast, or alias multi-unicast.

e Subnet ID. A subnet ID is allocated when you create a new channel, when you add more than 127
devices to an existing subnet, or when you explicitly create a subnet. Once a subnet ID is
allocated, it cannot be reused for a different channel. There are 127 subnet IDs per network. You
will not be able to add new channels or subnets once all subnet IDs have been allocated.

e NV Selector. An NV selector is allocated when you create a new network variable connection. A
pool of NV selectors may be shared among multiple connections, but the remaining NV selectors
are exclusive and can only each be used for one connection. You will not be able to create more
connections once all exclusive NV selectors are allocated unless the LonMaker tool can
successfully share one of the shared selectors. The network resource report shows the size of the
shareable NV selector pool, and it shows the size and consumption of the exclusive selector pool.

To view the network resources report, open the LonMaker menu and then click LonWorks Network
Resources.
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LonWorks Network Resources

Group D=
3 of 256 group 1Dz have been allocated.

|
l Help
Subnet ID=

2 of 256 subnet IDs have been alocated.

Selectors

1024 sharable selector pool size

5 of 11264 exclusive zelectors have been allocated.

Alias Table Summary

You can display a summary of the usage and availability of alias table entries for a device. The usage
and availability is displayed in a ToolTip for a device. The device shape ToolTip lists the total number
of network variable aliases for the device, and the number of aliases currently available.

An alias table entry is allocated on a sending device when you create an alias multi-unicast connection
and is also consumed on either the sending or destination device when required to resolve network
variable selector conflicts. The number of alias table entries available on a device is determined by the
device manufacturer. The LonMaker tool will use alias table entries on a device when required if they
are available.

To view the alias table summary, move the pointer over the desired device shape and keep it there for
the ToolTip delay. The default ToolTip delay (number of milliseconds the pointer needs to be
positioned over a LonMaker shape for the ToolTip to appear) is two seconds. The device shape
ToolTip will then appear. The total and available network available alias counts are by default the last
two items listed in the ToolTip.

You can set the data displayed by the ToolTip and the default delay in the network properties: Shape
ToolTips options category (see Shape ToolTips Options in Appendix A for more information).

Device namea: AI-2

Template name: Echelon AT-10v3
Total MY alias count: 20
Available alias count: 18

Al-10v3

+
e

Al-2
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Generating LNS Reports

You can create a report detailing selected objects in your LonMaker network using the LNS Report
Generator or by generating a LonMaker network report as described in Chapter 9, Exporting and
Importing Networks with XML. The LonMaker network report is typically faster and more flexible.

The LNS Report Generator is an LNS plug-in that generates customized reports for a LONWORKS
network. You can start it as a standalone application or from the LonMaker tool, and you can use it on
a local or remote client.

To create an LNS report for your network, follow these steps:

1. If you have not registered the LNS Report Generator plug-in for the network, register it.
Otherwise, skip to step 2.

a. Open the LonMaker menu, point to Plug-Ins, and then select Register Plug-Ins. The
network properties: Plug-in Registration dialog opens.

b. Under Not Registered, locate and select Echelon LNS Report Generator.

c. Click Register.

d. Click OK. The LonMaker tool registers the LNS Report Generator plug-in.
2. Start the LNS Report Generator plug-in.

a. Open the LonMaker menu, point to Plug-Ins, and then select Network Plug-Ins. The
LonMaker Plug-ins dialog opens.

LonMaker Plug-ins

Object: |E|uihjingza1a

Select plug-in:
Echelon XML Deregister oK
Generate Echelon LNS Report
Cancel
Help
Info...

b. Select Generate Echelon LNS Report and then click OK. The LNS Report Generator
opens.
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2 {LON Demo [Local Attached: MyVNI] - LN... [= |C1[%

Report Filernames

LMS Objects

Report  Metwork Options Cbjects Help

exportsHeport. ooy

Move objects from the left-hand pane to the right-hand pane to include them in the report,

‘Report Type Report Options
J v SV ¥ Headers W Auth Keys
7OV [ RawData v Flat B

Metwarks
MetworkServiceDevice
MetworkServiceDevices
Metwork ariable
Metwork aniableField
Metworkariables

MM anitarD ptions

b anitarPaint

My onitorPaints
OhjectServer
ObjectStatus
Finglntervals

ProgramT emplate
ProgramT emplates
RecovenyStatus
Routers

LNS Hepoltlﬁenelatol - For Help, press Fi

L R
J Router
=]
| -
& | el
g 2| |

3. Under the Report Type box, select the format of the report: CSV (comma delimited values) or

TSV (tab delimited values).

4. Enter the name of the report file in the Report Filename box.

5. Under Report Options, select the following report options:

Headers

Raw Data

Auth Keys

Flat
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Outputs a header record before each new block of property data.
This option is selected by default.

The header record will contain the name of each property along with
the units of that property. (In Excel this header block can be used as
a data filter selector). When not selected, there will be no inter-
block headers or gaps. There will always be a partial header at the
top of the report (in Excel, this allows you to more easily filter the
report data).

Outputs property values in raw format. Symbolic constants are not
displayed. This option is cleared by default.

If this option is cleared, further processing will be performed on the
property values depending on their type. Typically, symbolic
constants will replace constant values.

Displays authentication keys in the report. This option is selected by
default

If this option is cleared, authentication keys will be hidden in the
report as a security measure.

Generates a flat report, in which similar objects will be grouped in
the order specified under LNS Objects. This option is selected by
default

If this option is cleared, a hierarchical report will be generated.
Objects will be grouped near their parent objects in a hierarchical
arrangement.
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6. Under LNS Objects, select which objects to include in the report by moving them from the left to
the right pane.

You can get information about any object by choosing the object and then selecting Object Help
from the Objects menu, or by clicking the help icon.

7. To reorder the selected LNS objects in the right pane, select the object to move and then click the
Up or Down button, or select Move Up or Move Down from the Objects menu. The order
displayed is the order that objects will appear in the final report. The hierarchical report (the type
of report that will be created if you cleared the Flat check box) partially overrides this ordering.

8. Click Generate to start the report generation. A comma or tab delimited text file listing the
selected objects is created. By default, this file will be stored in the C:\LonWorks\export folder

9. To generate additional reports, repeat the above steps. Enter a different file name to prevent
overwriting a previously generated report.

Tip: Once you create an LNS report, you can analyze, format, or print it by importing it into or
processing it with other programs such as Perl, Excel, and Access.

For more information on using the LNS Report Generator, see the LNS Report Generator topic in the
LNS Utilities help file.
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Exporting and Importing Networks
with XML

This chapter describes how to export a LONWORKS network to a LonWorks network
XML file, view a LonWorks network XML file in a web browser, edit a LonWorks
network XML file, and import a LonWorks network XML file to update a network.
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Using XML Export/Import Overview

You can export your LONWORKS network to a LONWORKS network XML file that contains all the
devices, connections, network variables, and configuration properties within a specified network scope
(from selected devices to the entire network). You can also include device templates, connection
description templates, and channels in the XML file.

You can then use an XML editor to view or modify the exported XML file; view the exported XML
file as a LonMaker network report; or view or edit the exported XML file with another application.

In an exported LONWORKS network XML file, you can create, update, and delete most LonMaker
objects, including the following: subsystems, application devices and routers, functional blocks,
network variables, connections, and channels. In addition, you can commission application devices
and routers. If you commission a device, you can specify the application image to load into it, set the
initial state of its application, and specify the source of configuration property value and how
device-specific configuration properties are handled. See the LonWorks Network XML Programmer’s
Guide for more information on editing a LONWORKS network XML file.

After editing the LONWORKS network XML file, you can import it back into your network. The
LonMaker tool updates the network based on the attributes and actions specified for the LonMaker
objects in the file.

Exporting a LoNWoRrks Network XML File

You can export your LONWORKS network to an XML file using the LonMaker XML Plug-in included
with the LonMaker tool, or you can manually export your LonMaker network using the LonMaker
tool. You can export selected items, subsystems, or your entire network to the XML file. The XML
file consists of a report of all the devices, connections, network variables, configuration properties, and
other data that you select within a specified network scope. In addition, the exported XML file by
default includes a XSLT style sheet that you can use to transform the file into a LonMaker network
report, which you can view in your Web browser (see Viewing a LonMaker Network Report for more
information).

If you are using an LNS application other than the LonMaker tool, you can use the LonMaker XML
Plug-in to automate exporting your LONWORKS network to the other application. The LonMaker
XML Plug-in provides a programmatic interface to the XML import and export features in the
LonMaker tool. The LonMaker XML Plug-in is registered at the network level; therefore, it only
needs to be registered once on a computer for it to be used to import or export any LONWORKS
network. See the LonWorks Network XML Programmer’s Guide for details on how applications can
use the plug-in and the schema used for the XML file.

To manually export your LonMaker drawing to a LONWORKS network XML file, follow these steps.

1. Open the File menu, point to LonMaker Documents, and then click Export to XML. The XML
Export Options dialog box appears.
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XML Export Options

Export Scope Options
{+ Ertire network [ Report NV valuss
Report devi If-cl nitati
" Current subsystemn and dependent= I e
[ Report device specific configuration properties
(" Current subaystem only :
[ Report device address table courts
£ & [ Exclude ¥5LT styleshest
Include device templates: All hd
Include connection descriptions: All -
Include channels: Al b
Comments:
Bl ame: COLREMLNLON Demo’'Export Akl
Ok | Cancel I Help J

2. Set the following options to select the data to be included in the XML file:

Export Scope

Options
Report NV Values

Report Self-
Documentation

Report Device
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Select the portion of the network to be included in the XML file. There are four
choices:

e Entire Network. All application devices and routers in all subsystems in
the network will be exported. This is the default.

e  Current Subsystem and Dependents. Application devices and routers in
the currently displayed subsystem and those in any nested subsystems will
be exported.

e Current Subsystem Only. Only application devices and routers in the
currently displayed subsystem will be exported.

e Selected Items Only. Only selected application devices, routers, and
subsystems in the currently displayed subsystem will be exported. This
option is only available if you select one or more items before opening the
XML Export Options dialog box. To select an item click it. To select
multiple items, click one, hold down SHIFT, and click all other desired
items.

Includes the current values of all exported NVs. This option is unavailable if
the LonMaker computer is not attached to the physical network. This option
can add significant processing time to the export if there are many network
variables within the export scope.

Includes the self-documentation data for all exported devices and their network
variables. This option is unavailable if the LonMaker computer is not attached
to the physical network. This option can add significant processing time to the
export if there are many network variables within the export scope.

Includes the values of all device-specific configuration properties. Device-
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Specific CP Values

Report Device
Address Table
Counts

Exclude XSLT
Stylesheet

Include Channels

Include Device
Templates

Include Connection
Descriptions

specific CPs are CPs that may be changed by the device itself or by another
device that is not based on LNS. The LonMaker tool reads device-specific
values from the devices in the network—this option is unavailable if the
LonMaker computer is not connected to the physical network. This option can
add significant processing time to the export if there are many device-specific
CPs within the export scope.

Includes the address table counts of all exported devices. This option is
unavailable if you are using the LonMaker tool on a remote client. This option
can add significant processing time to the export if there are many devices
within the export scope

Includes the XSLT style sheet. See LonMaker Network Report later in this
chapter.

Selects which channels are reported in the XML file. Choose All, None, or
Referenced. Referenced means that only channels referenced by devices
within the selected network scope will be reported.

Selects which device templates are reported in the XML file. Choose All,
None, or Referenced. Referenced means that only device templates referenced
by devices within the selected network scope will be reported.

Selects which connection descriptions are reported in the XML file. Choose
All, None, or Referenced. Referenced means that only connection descriptions
referenced by connections within the selected network scope will be reported.

Comments Specifies optional comments that you can use to document the export file. The
comments are inserted as a set of comment tags containing the comments in the
XML file.

File Name Specifies the name of the XML file. The default name is

C:\XML\network\Export[ _version ].xml.

3. Click OK. The LonMaker XML Export Status window displaying the report status appears,
and the LonMaker tool generates the XML file. You can click Cancel to stop the XML export.
When “Export complete” appears, click OK to close the window.

4. You can open the exported LONWORKS network XML file in an XML editor and begin viewing,

creating, deleting, or modifying items; view the exported XML file as a LonMaker network report;
or view or edit the LonMaker XML file with another application. If you make changes to the
XML file, save the file. You can then import the updated XML file back into the network as

described in Importing a LonMaker XML File

Viewing a LonMaker Network Report
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You can view a LONWORKS network XML file as a LonMaker network report in your Web browser.
This report is available as long as the Exclude XSLT Stylesheet option in the XML Export Options
dialog box is cleared.

To view a LonMaker network report, follow these steps:

1. Generate a LONWORKS network XML file.

2. Clear the Exclude XSLT Stylesheet check box in the XML Export Options dialog box.
3. Optionally modify the LONWORKs network XML file directly or with another application.
4

Either open the LonMaker XML file from Internet Explorer, or open the folder containing the
LonMaker XML file and double-click the file (Internet Explorer must be your default Web
browser for this method to work). The LonMaker network report appears.
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This report consists of a main network page with the network name, export date and time, and tables

with hyperlinks to view the exported data for subsystems, channels, device templates, and connection
descriptions.

= ECHELON LonMaker Network Report

=
g

Chiject path narae: f

Network name: test 7

Exported on: 2005-12-22T11:24:42

|Subsy§tems |Chmme]s iDevice Teraplates |Conmction Description Teraplates |

You can view the exported data following the network hierarchy—starting from the root subsystem
through the contained subsystems, devices, functional blocks, and network variables down to the
configuration properties associated with a network variable. For example, click the Subsystems link

to open a page with tables displaying basic data for all the routers, devices, and nested subsystems in
the selected subsystem.

- ECHELON LonMaker Network Report
Up  Boot

Ohject path name: fEuheystem 1

Suhsystem Name: Subsystem 1

Description:

I Routers I
|Rnute1‘ Name |Near Channel |Far Channel

[ETE.2 [Channel 1 [Chanmel2

I Application Devices I
| Device Name | Template Name |Channel Name

LS Metwork Interface [LNS Network Interface [Channel |

812 [Echelon &1 10v3 [Charmel 2

[po-1 [EchelomDO-10v3  [Charmel 2

(801 [Echelon £0-10v3  [Chanmel 2
I Subsystems I
Suhsystem Name

Subsystern

Click a device link to open a page with detailed data on that device and a table listing its functional
blocks, with links to view detailed data on each one.

LonMaker User’'s Guide 275



= ECHELON'

LonMaker Network Report

Object path name: Subsystem LAL-2

5
[

Device Name:
Template:

Newron ID:
Channel:
Authenticated?
Commission status:
Attachment status:
Ping class:
Description:

AL2

Echelon AL 10w}

000181621700
Channel 2
False

Updates Current

Attached
Permanent

Functional Blocks

[FE Name |

A1 [Echelom Analog/MDigital Iput

412 [Echelon Analog/Digital Input

[£FE-1  [Echelon Analog Function Block object

[4FE-2  [Echelon Analog Function Block object

Click a functional block link to open a page with detailed data on that functional block and a table
listing its network variables and configuration properties, with links to view detailed data on each one.

= ECHELON'

LonMaker Network Report

Object path name: (Subsyster 1AT-2ALL

5
[

FB Name:
Index:
Scope:
Profile:
Virtual?
Dynamic?

ALl
1

Manf

Echelon Analog/Digital Input

False
False

Network Variables

[P Name [Direction|  Type
\nalog Outputi |§N\4’7T7temp7f

Configuration Properties

[ CP Name Dimension [Device Specific? | Constant? | Value[0]

[UCFTobjectType It

[False

[True

[3, 20003

[UCPTobjactMsjortrer 1

[False

|True

[2

|UCETobjecthdinorVer |1

|True

‘True

|=Urdnowze=

[UCP TadcFilter lt

[False

[False

[TRUE

[UCPTadeCnsy 1

[False

[Fatse

[sCPTlocation It

[Fatse

[False

[oEMS1x25

[P T sarnpleTntervallntt [1

[Falss

[False

I
1

|UCPTdeviceOfiet 1

[Fatse

[False

]

You can continue moving down the network hierarchy until reaching the end, which is at the network

variable\configuration property or configuration property paths. Click Up to go back one level in the
network hierarchy, or click Root to return to the main network page.

Importing a LonWorks Network XML File

You can import a LONWORKS network XML file from another application using the LonMaker XML
Plug-in, or you can manually import a LONWORKS network XML file into an existing network using
the LonMaker tool. Importing a LONWORKS network XML file will update the network based on the
actions and attributes specified for the objects in the XML file. Objects in the LNS network database
are created or updated and the LonMaker drawing is updated accordingly.
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As described in Exporting a LONWORKS Network XML File, if you are using an LNS application other
than the LonMaker tool, you can use the LonMaker XML Plug-in to automate importing your
LoNWORKS network from the other application. The LonMaker XML Plug-in provides a
programmatic interface to the XML import and export features in the LonMaker tool. See the
LonWorks Network XML Programmer’s Guide for details on how applications can use the plug-in and
the schema used for the XML file.
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When the LonMaker tool imports a LONWORKS network XML file, it attempts to match each object in
the XML file with an object in the LNS database and LonMaker drawing. The LonMaker tool matches
objects based on Neuron 1D, name, or handle (in that order). For each matching object, the LonMaker
tool updates the attributes of the object based on any changes in the XML file. For each object that
cannot be matched, the LonMaker tool creates a new matching object in the LNS network database and
the LonMaker drawing. As a result, it is possible to create a new network from a LONWORKS network
XML file by starting with a new LonMaker drawing and importing the XML file. It is also possible to
export a LonMaker XML file from an existing network, make changes in the XML file, and then
re-import the XML file to make the changes.

To manually import an XML file, follow these steps:

1. Open the File menu, point to LonMaker Documents, and then click Import from XML. The
XML Import Options dialog box appears.

XML Import Options

Import to Subsystem

(¢ Az defined in ¥ML file

(™ Specity subsystem & Switch and Light Browse...

Input file name: ‘ Broweze...
Log file name: | Broweze...
Cancel | Help |

2. Set the following options:
Import to Subsystem Select the root subsystem for the XML file. There are two choices:
e As Defined in XML File. Imports the XML file into the
subsystem specified in the XML file.

e Select Subsystem. Imports the XML file into the subsystem
you specify. By default, the top-level root subsystem will be
selected. To change the subsystem, click Browse.

Input File Name Specifies the name of the XML file to import.

Log File Name Specifies the name of the output XML log file that is generated
during the XML import. This log lists the objects created, modified,
or deleted, and any errors encountered. The default name is
C:\XML\network\Export[ _version ]Log.xml.

If this field is clear, an XML log file is not created.

3. Click OK. The LonMaker XML Import Status window displaying the report status appears,
and the LonMaker tool imports the XML file. You can click Cancel to stop the XML import.
When “Import complete” appears, click OK to close the window.

LonMaker User’'s Guide 277



Tips:

¢ If you are making changes that affect the LonMaker drawing, set the LonMaker event log limit
high enough to hold all of the events that may be generated by the XML file import. You can set
the maximum number of log entries in the network properties: Synchronization options category
(see Appendix A for more information on this option). Alternatively, in the
<LonWorksNetwork> section of the XML file, you can insert the limit between a pair of
EventLimit tags, using the following format: <EventLimit>n</EventLimit>, where n is the
maximum number of log entries saved per drawing file.

e To reduce the time required to import a LONWORKS network XML file, do the following: remove
entries from the LONWORKS network XML file that do not need to be updated before importing
the network (especially collections of objects); import the XML file with the LonMaker tool
OffNet; close any remote applications if you are importing a large amount of data.
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10

LonMaker Credits

This chapter provides information on licensing the LonMaker tool; using, viewing, and
adding LonMaker credits; licensing remote clients; transferring a LonMaker license; and
using LonMaker demo mode.
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Licensing with the LonMaker Tool

Your licensed copy of the LonMaker software includes 64 (for LonMaker Professional Edition) or 5
(for LonMaker Standard Edition) free LonMaker credits. A LonMaker credit is a token representing a
prepaid fee to commission a device. You can use LonMaker credits to commission devices in one
network or in multiple networks. LonMaker credits are associated with the LonMaker application and
the computer running it and are stored in a file called the LonMaker license file. The LonMaker tool
keeps track of the number of credits you have available. You can use the LonMaker tool to
commission devices even if you have a credit deficit, but only for two weeks. See Using Deficit
Credits for more information.

Defragmenting the LonMaker Disk

You can defragment the disk where you installed the LonMaker software as long as you do not move
the LonMaker license files.

Note: Certain after-market disk defragmenters such as Symantec's Norton Utilities Speed Disk or
Executive Software's Diskeeper can break the LonMaker license if the disk defragmentation software
is not configured properly. Other disk utilities that bypass the operating system's file system can also
break the license.

The disk defragmenters built into Windows XP, Windows Server 2003, and Windows 2000 do not
break the license.

Prior to defragmenting your disk using an after-market disk defragmenter, configure it not to move
files with .ent, .key, or .rst extensions. How you do this is based on the after-market disk defragmenter
you are using. For example, if you are using the Norton Speed Disk utility on the LonMaker
computer, you must set the following option or you will lose your LonMaker license file: Start Speed
Disk, open the File menu, click Options > Customize > Unmovable Files command, and specify *.ent,
*.key, and *.rst. Then open the File menu and select the Options > Optimization > Save command to
save the change.

If the after-market disk defragmentation program that you are using is not configurable, either use the
disk defragmentation built into Windows, or use after-market disk defragmentation software that is
configurable

Using LonMaker Credits
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You can purchase LonMaker credits to commission more devices after you have used up the
LonMaker credits included with your LonMaker tool. Each time you commission a device with the
LonMaker tool while it is attached to the network and OnNet, one LonMaker credit is deducted.

LonMaker credits are not deducted when you commission routers, network service devices, or an LNS
Server device. Credits are also not deducted when you replace devices that have already been
commissioned by the LonMaker tool, or when you recommission devices that are already in the
database—even if you change the application image or program IDs in the devices.

LonMaker credits are not used while you design a network under the engineered system installation
scenario. Although you can commission a device by manually entering its Neuron ID in engineered
mode, a LonMaker credit is not deducted until you recommission the device with the LonMaker
computer attached to the network.

LonMaker credits will be returned if you delete a commissioned device with the LonMaker tool. The
maximum number of credits that can be returned is the number of devices you have commissioned or
32,767, whichever is less.
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Viewing LonMaker Credits

You can view the number of LonMaker credits you have available to commission devices from the
LonMaker Design Manager or in a LonMaker drawing.

The LonMaker Design Manager includes a LonMaker license status box in the bottom left-hand corner
that indicates the number of LonMaker credits available (if you have more than 10 credits, the status
bar is green; if you have 10 credits or less, it is yellow). To add credits, double-click anywhere in the
LonMaker license status box, or right-click the Echelon LonMaker Design Manager title bar or
taskbar button, and then click View Credits on the shortcut menu.

“ Echelon LonMaker Design Manager EHQ|B\
Genersl l Options ] Mewy Metwork Options ] Lontdaker Stencils 1 LonMaker Default Options ]
hlewy Metwork

L M k ® Metwork name:
onmaker [ Merician Create Network o

Turbo Edition options

Existing Metwork

(o] et k v
Dravwing directory: &] b
[iLoM Dema - Open Copy
Drawving name:
Dl

[iLON Dema.vsd ~| #
Databaze name: Defragment Database
[iLon Dema |

Launch LM% Server

Backup...
Restore... Impiort..
Fubsject o terms of license agresment

Ciapyright (<] 1396-2008 Echelon Carp. Settings
gllAighz Bzt Drawing base path: CLMDrawings - Add...

Exit | Help ‘

In a LonMaker drawing, you can view the number of LonMaker credits you have available to
commission devices. Open the LonMaker menu and select LonMaker Credits. The LonMaker
Credits dialog opens. To add LonMaker credits to your license, click Add Credits.

LonMaker Credits

Addd Credits...

Available credits: 55 Cloze

Help

ddJ

See Adding LonMaker Credits in this chapter for how to purchase additional LonMaker credits.

Using Deficit Credits

If you use all of your LonMaker credits and you still need to commission additional devices, the
LonMaker tool will continue to function and you will be able to continue commissioning devices for
up to two weeks or until you have used up an additional 500 credits, whichever comes first. This gives
you time to purchase additional credits.
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During the two-week deficit credit period, the Low Credits Warning dialog appears each time you
open or create a network, switch to a different drawing page, or commission a new device. In addition,
this dialog appears after every hour of use.

Low Credits Warning

You do not have any unuzed LonhMaker credits, and you
have started using deficit credits. The LonMaker tool will
continue to function for 14 more days or 499 additional
devices unless you add Lonhaker credits.

Click the "Lonhaker Credit Info..." button to add Lonhaker
credits.

| LonMaker Credits... I

Ok | Exit Lu:unr-naker| Help |

This dialog displays the number of days and deficit credits remaining before your license expires. The
LonMaker tool updates the days remaining and number of deficit credits to accurately reflect the
current state of your license.

To add LonMaker credits to your license, click LonMaker Credits (see Adding LonMaker Credits in
this chapter for how to purchase additional LonMaker credits). To continue running the LonMaker
tool without purchasing LonMaker credits, click OK. You must purchase enough LonMaker credits to
cover all the deficit credits used before the license expires. If you do not purchase the LonMaker
credits in time, the LonMaker tool becomes disabled and the following dialog appears:

Low Credits Warning

Your license has expired. The Lanhdaker toal will guit
functioning. Click the "LonMaker Credits Info..." button to add
Lonbdaker credits.

‘ Lontaker Credits... ]

Exit LonMaker | Help |

Viewing Deficit Credits

If you are using deficit credits, you can view the status of your license from the LonMaker Design
Manager or in a LonMaker drawing.

When you are using deficit credits, the LonMaker license status box in the LonMaker Design Manager
will become orange, and then it will turn red when you only have five days remaining to purchase
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credits. To add credits, double-click anywhere in the LonMaker license status box, or right-click the
Echelon LonMaker Design Manager title bar or taskbar button, and then click View Credits on the
shortcut menu (see Adding LonMaker Credits in this chapter for how to purchase additional LonMaker
credits).

In a LonMaker drawing, you can view the status of your license by opening the LonMaker menu and
selecting LonMaker Credits. The LonMaker Credits dialog opens.

LonMaker Credits

Add Credits...

Available credits: -1 Close

Help

You have uzed all of your available Lonkaker credits, and you are
nowy Wsing defict credits. The LonMaker tool svill continue to
function for the remaining number of days and Lonbaker

credits showen belowe. The Lonbdaker tool will guit functioning if
either number reaches 0. Click the "Add Credits.. " button to add
Lonkaker credis.

Maximum defict allowed: a00
Deficit credits remaining: 493
0

Days remaining

This dialog displays the number of deficit credits used, the maximum and available number of deficit
credits, and the number of days remaining that you can use the LonMaker tool without purchasing
credits before your license expires.

To add LonMaker credits to your license, click Add Credits (see Adding LonMaker Credits in this
chapter for how to purchase additional LonMaker credits). To continue running the LonMaker tool
without purchasing LonMaker credits, click Close.

Adding LonMaker Credits

You can purchase LonMaker credits to add LonMaker credits to your license from Echelon or another
authorized LonMaker credit reseller. You cannot purchase additional LonMaker credits if you are
using the Trial Edition of the LonMaker tool. Free LonMaker credits are available for development,
test, support, replacement, or training purposes.

To purchase additional LonMaker credits, follow these steps:

1. From the LonMaker Design Manager, double-click anywhere in the LonMaker license status box,
or right-click the Echelon LonMaker Design Manager title bar or taskbar button, and then click
View Credits on the shortcut menu. The LonMaker License Wizard opens. Skip to step 3.

In a LonMaker drawing, open the LonMaker menu and select LonMaker Credits. The
LonMaker Credits dialog appears.
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1.
2.

LonMaker Credits

Add Credits...

Available credits: 558 Close

Help

i

Click Add Credits.

The LonMaker License Wizard opens.

¥ LonMaker License Wizard

Welcome to the LonMaker License Wizard!

The information below shows the current usages for this license.
Click Next= to purchase additional credits.

LonMaker Credit Info Credit Order
Max chd
Creditz
Credits c5g
Available

Enter number of credits

to add:
20

Keep uzed creditz
v (recommended)

11"

Help s ] Next = LCancel

The first page of the LonMaker License Wizard displays the maximum and available number of
LonMaker credits, provides deficit credit information (if you are commissioning devices without
having any LonMaker credits—see Using Deficit Credits in this chapter for more information on
using deficit credits), and lets you submit an order for additional LonMaker credits.

Under Credit Order, enter the number of credits you want to purchase in the Enter Number of
Credits to Add box. The minimum order is 20 LonMaker credits.

Select the Keep Used Credits check box so that credits you already used for commissioning
devices can be returned if you remove a commissioned device. For example, if you start with 564
credits and then commission 5 devices, you have a maximum of 564 credits and 559 available
credits. If you purchase 100 additional credits and select this option, you will have a maximum of
664 credits and 659 available credits. If you clear this option, the number of available and
maximum credits will both be 659, and you will not recover any credits when you remove any
previously commissioned devices.

Click Next. The second page of the LonMaker License Wizard appears.
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LonMaker License Wizard

To order additional LonMaker credits, send an order by email (or fax if
etmail iz not available) to your Lontaker License Adminiztrator. Include
the zerial number and PC key shown belowe with your order. To
generate your order, click the Copy to Cliphoard button, open your
farorite word procezsor, email program, or notepad utility, and paste an
arcler farm. Fill the klanks, then email the order form to the email address
zhowen at the top of the order form. If you do not have access to email,

If you are not ready to enter the Application Key, click the Cancel button
and rerun the Wizard when you have it. Once your arder iz processed,
yau will receive back an Application Key. Enter the Application Hey
below and click the Mext button. If the key is walid, the additional credits
encrypted within the key will be added when yvou click Mext.

Order Information
PC Key: ‘DEEIC CEDO 7605 C4TO 6T - 1400 DDA 7 4423 7492 4514 0224 12584

2048 FE45 C401 9F1C 4FEF

Serisl Mumber: | Copy to Cliphoard

Application Key: |

Help = Back

The second page of the LonMaker License Wizard displays the PC Key (also called the activation
code), which uniquely identifies your copy of the LonMaker tool and the computer running it, and
it shows the Serial Number of your LonMaker tool.

Cancel |

6. Click Copy to Clipboard to create a LonMaker Credits Order Form. This form includes your
request to order LonMaker credits, the PC key, and the Serial number.

7. Send the LonMaker Credits Order Form to Echelon or other authorized LonMaker credit reseller
via e-mail, fax, or mail. The address is included at the top of the order form.

e To e-mail the form, copy it to an e-mail message using your e-mail application and then send
it to the e-mail address at the top of the request form.

e To fax or mail the form, copy it to a text file, print it, and then fax to the fax number or mail
to the address on the order form.

Make sure you provide your purchase order or credit card information in the LonMaker
Credits Order Form.

Once your order is processed, you will receive an application key (if you e-mail the form, you
should receive the application key within one business day). Until you receive the application
key, do not delete any devices that are commissioned, decommission any devices, or merge
networks. These actions invalidate your PC Key and require the generation of a new key. You
may add new devices, commission devices, or delete devices that are not currently commissioned
while waiting for the application key.

8. When you receive the application key, enter it in the Application Key box and click Next. A
window appears confirming that you have successfully added LonMaker credits to your license.

9. Click Finish. The following dialog appears, confirming that you have successfully added
LonMaker credits to your license.
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¥ LonMaker License Wizard

If you wish

application.

Licensze Autharization Repart

Congratulations! You have successfully added LonMaker credits. The
winclowy belowye shows a repatt of this operation.

, click on the Copy to Cliphaard button ta copy the report ta the
wWindowes cliphoard. Fromthere you can paste it into any Windows

If you dant have any Lanhaker credits left prior to running this Wizard
wau must restart Lonbdaker to enable the credits.
Click the Finish button to exit.

Hax Credits:
bwvmil Creditcs:
Hax Deficits:
Feature ID:

Prev Feature ID:

55 (was 7) s
50 (was 0)

500 (was 500)
10737415828

* Atandard Features

1073741828 g Copy to Clipboard ‘

Help

| | Exit

This dialog includes a License Authorization Report that shows the current and previous number
of maximum, available, and maximum deficit credits; the current and previous edition of the
LonMaker tool licensed (Professional, Standard, or Trial); and the PC and application keys. Click
Copy to Clipboard to paste the report into another Windows application.

10. Click Exit. You are returned to the LonMaker credits dialog.

11. Click Close. If you previously had any LonMaker credits, you are returned to the LonMaker
drawing. Skip the remaining steps.

12. If you did not have any credits, you are returned to the Low Credits Warning dialog. Click Exit

LonMaker.
13. Restart the LonMaker tool.

Note: If you run the LonMaker License Wizard again after successfully entering and using the
application key, the License Wizard will generate a new PC Key.

Licensing Remote Clients

You can run the LonMaker tool on one or more remote clients; however, you must purchase a valid

license for each remote client.

Once licensed, a remote client has its own pool of LonMaker credits. This allows multiple integrators
to install and commission devices on the same network from different computers on the network. In
this case, each integrator manages the credits on their remote client.

Transferring a LonMaker License

You can transfer your LonMaker license from one computer to another using the LonMaker License
Transfer Utility. Transferring your license lets you upgrade or switch your LonMaker computer

without losing your license.
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You can also use the LonMaker License Transfer Utility to add LonMaker credits to your license from
another computer. You must transfer all credits plus the LonMaker license. You cannot transfer a
portion of the LonMaker credits. When you transfer a LonMaker license, the source computer can no
longer run the LonMaker software except in Trial mode, and any LonMaker credits that were
previously on the target computer will be lost.

A license must contain LonMaker credits in order to transfer it. You cannot transfer a license on
which you are using deficit credits.

You cannot use the LonMaker License Transfer Utility to install one LonMaker license on multiple
computers.

Before starting the LonMaker License Transfer Utility, first make sure that you have the LonMaker

tool installed on the computer to which you want to transfer your license (the target computer). You
can use a USB drive, floppy disk, other removable media, or a shared network drive with read/write
permissions to make the transfer.

Note: Be sure to perform each step of the transfer in order, and on the correct computer or you will
lose your license. The target computer (or new computer) is the computer you want to license. The
source computer (or old or donor computer) currently contains the license you want to transfer to the
target computer. If you lose your license, you can order free replacement credits.

To transfer your LonMaker license, follow these steps:
1. Prepare the target computer to receive the LonMaker license.

a. On the target computer, click Start, point to Programs, point to Echelon LonMaker, and
then click LonMaker License Transfer Utility. The LonMaker License Transfer wizard
opens.

% LonMaker License Transfer

Thiz wizard guides you through the process of transferring &
Lontdaker Licenze from one computer to another.  “ou must run this
wizard three times to complete the process. Lonhaker must already
ke installed on baoth computers,

During this process, the computer that will be getting the license is
caled the "new" computer. The computer that is donating its license

iz called the "old" computer. “ou can click the Cancel button at any
litne to quit the wizard. Click the Mext= button to continue.

Subject to terms of license agreement.
Copyright ©1995-2008 Echelon Corpoarstion.
All Rightz Fezerved.

Help Cancel Mext =

b. Read the information on the first page of the wizard and then click Next when done.
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% LonMaker License Transfer

Pleaze =elect which of the three steps wou are performing.
Remember that sl steps must be perfarmed in exactly the arder
specified.

Alzo make sure that vou are running the current step on the correct
camputer. The first and third step must be run on the "new"
camputer, while the zecond step must be run on the "ald" computer .

¥ Step 1. Prepare new computer to receive license;

(™ Step 2. Transter licenze out of old compLter

(" Step 3. Transter license into nesy compLter

Help Cancel = Back Mext =

c. Make sure you are currently on the target computer. If you proceed with the following steps
on the source computer, you will lose your LonMaker license.

d. Click Step 1. Prepare New Computer to Receive License and then click Next. If the
License Transfer Utility detects a LonMaker license on the target computer, the License
Already Exists dialog box opens:

W License Already Exists E”E”Z'

The =oftware installed on thiz computer iz already licensed:
Lizense Info on this Computear-

hlax Credits 554 Credits Awvailable 554

Thiz can happen in several ways. Please select the one that applies, then click on QK.

= ;ijust installed the software on thiz computer. | ran it to check it out, but never
:;:uurchased any credits to apply to the license.

" | wyant to transfer my license OUT of this computer to another computer.
(" | wyant to add credits from another computer to the license on this computer .

| don't krowy.

o |

e. Select the first option to confirm that you are on the target computer and that you can
overwrite the LonMaker credits already on the target computer.
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f.  Perform any actions specified by the License Transfer Utility. The following window
appears.

% LonMaker License Transfer

Your Lontdaker license will be transtered via & comman drive that
bath the "ald" and the "new" computer can access. This can be a
floppy disk, or it can be a network drive. Both computers must be
able to werite to the transfer location, or elze the license transter wil
fail.

Help Cancel I = Back I Mext = 1 Cinisky ]

g. Specify the drive to which you want to transfer your LonMaker license. You can use a USB
drive, floppy disk, other removable media, or a shared network drive with read/write
permissions. Click Next. A window appears telling you to go to the source computer and run
the wizard again.

% LonMaker License Transfer

Congratulations. vou have completed the first step of transterring
wyour Lonhaker licenze. Mext, go over tothe "ald” (the "donor™)
camputer and run the wizard from there, but this time select Step 2.

Help 1 ancel = Back et Finizh

h. Click Finish and go to the source computer.

2. Transfer the LonMaker license out of the source computer.
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a. On the source computer, if you are using a USB drive, floppy disk or other removable media
to transfer the license, insert it into the source computer.

b. Click Start, point to Programs, point to Echelon LonMaker, and then click LonMaker
License Transfer Utility. The LonMaker License Transfer wizard opens. Click Next.

c. Click Step 2. Transfer License Out of Old Computer. The following window appears.

% LonMaker License Transfer

In Step 1 onthe other computer vou selected a drive to act as the
transter location. The wizard noww needs to knowr where that is.
Mate that the drive letter may ar may nat be the same as on the cther
computer. Again, what's important is that both computers can write
ta the transfer location.

Help Cancel | = Back I Mext = 1 |

d. Specify the temporary drive you specified in step 1 and then click Next. A window appears
telling you to go to the target computer and run the wizard again.

% LonMaker License Transfer

Congratulations. You have completed the second step of
transterring your Lonkaker license. Mext, go back to the "nesw”
computer and run the wizard from there a final time.  Thiz time select
Step 3.

Helg ancel = Back et Finish

e. Click Finish and go to the target computer.

290 LonMaker Credits



3. Transfer the LonMaker license into the target computer.

a. On the target computer, if you are using a USB drive, floppy disk or other removable media to
transfer the license, insert it into the target computer.

b. Click Start, point to Programs, point to Echelon LonMaker, and then click LonMaker
License Transfer Utility. The LonMaker License Transfer wizard opens. Click Next.

c. Note: If the target computer already contains a license, the transfer will replace this license
and delete any credits on the target computer.

d. Click Step 3. Transfer License into New Computer and then click Next. The License
Transfer Utility transfers the license to the target computer and the following dialog appears:

% LonMaker License Transfer

Congratulations! You have successfully transferred yvour Lontdaker

' licenze to thiz computer. There are no more steps.

Help Finizh

e. Click Finish. You can now run the LonMaker tool on your target computer.

The LonMaker tool is disabled on the source computer. To install a new LonMaker tool on the source
computer, you must license a new copy of the LonMaker tool and order a new LonMaker license. You
can order a new LonMaker license by opening the LonMaker menu and clicking LonMaker Credits.

Creating LonMaker Demonstration Networks

You can use the LonMaker tool in demo mode to create LonMaker demonstration networks, which are
typically used for training or sales demonstrations. In a LonMaker demonstration network, you can
commission a maximum of six devices without using LonMaker credits. If you are using an activated
copy of the LonMaker tool in demo mode, a “LonMaker Demonstration Network™ banner appears in
the background of each page of the demo network.

LonMaker demonstration networks have the following restrictions:

They cannot be used for existing production LonMaker networks.
They cannot be converted to a production network.

They are limited to a maximum of six devices.

They cannot be accessed remotely.

They cannot be used to purchase LonMaker credits.
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If you are using the LonMaker Trial Edition or an unactivated copy of the LonMaker tool, you can
only run the LonMaker tool will in demo mode and create demo networks.

To create a LonMaker demo network with an activated copy of the LonMaker tool, click the New
Network Options tab in the LonMaker Design Manager, and then under the Network Components
box, select LonDemo from the Drawing Template box. All new networks you create will be
LonMaker demo networks until you restore the setting in the Drawing Template box.
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Using LNS Plug-ins

This chapter provides an overview of LNS Plug-ins and then describes how to start a
plug-in, get plug-in information, and re-register, enable, and disable plug-ins.
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Using LNS Plug-ins Overview

LNS plug-ins are applications that you can start from within the LonMaker tool to perform a
specialized task, often relating to a specific type of device or functional block. For example, the
LonPoint Plug-in that is included with the LonMaker tool provides LonPoint-specific user interfaces
for reading and setting the configuration properties on LonPoint devices. The LonPoint Plug-in may
be optionally installed when you install the LonMaker tool as described in Installing the LonPoint
Applications, Plug-in, and Utilities in Chapter 2, Installing and Activating the LonMaker Tool. The
LonPoint Plug-in is documented in the LonPoint Application and Plug-In User’s Guide. Other device
manufacturers may provide plug-ins that you can use with the LonMaker tool to configure their
devices. Any plug-in conforming to the LNS plug-in guidelines may be used with the LonMaker tool.
You can view and download free Echelon and third-party LNS plug-ins at
www.echelon.com/products/networktools/plugin.

Plug-ins do not have to be specific to a device or a functional block type. System-wide plug-ins can
provide generic services that may be used with multiple device types. For example, the LonMaker
Browser is a generic plug-in that can be used on any functional block to view and modify its network
variables and configuration properties.

Each plug-in can implement multiple commands. For example, the LonPoint Plug-in implements a
Configure command for each functional block type used in LonPoint devices. Each plug-in command
may be associated with a device type, functional block type, a subsystem, or an entire network.

Starting a Plug-in
You can start a plug-in from a plug-in command list or by using a default command.

A plug-in command lists provides all the available plug-ins for an object within your LonMaker
drawing. Plug-in command lists are available for any device shape, functional block shape, subsystem,
LonMaker system, or LonMaker network. To start a plug-in for a device or functional block shape,
subsystem, or network, do one of the following:

e For adevice or functional block shape, right-click the shape, point to Plug-Ins, and click the
desired plug-in on the shortcut menu.

=) 0 ]

DU-10w
= |
¥ poy LR
P = Browse,..
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Copy
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Plug-ins. ..

e For a subsystem, right-click an empty space in the drawing page, point to Plug-Ins, and click the
desired plug-in on the shortcut menu.
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o  For the network, open the LonMaker menu, point to Plug-Ins, and click Network Plug-Ins. The
LonMaker Plug-ins dialog appears. This dialog lists the plug-ins that have been registered for
the network. Select the desired plug-in and then click OK.

LonMaker Plug-ins

Object: | iLOM Dema

Select plug-in:
Echelon iLOM 100 Config Deregister (01,4
Echelon iLOR 100Weh Server Deregister
Echelon ¥hML Deredister Cancel
Generate Echelon LMS Report
Help
Info...

To start a plug-in using a default command, right click a device or functional block shape, and then
select Configure or Browse. If a plug-in is registered for the selected command and functional block
type, the plug-in window opens.
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| Duplicate
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If you are using LonPoint functional blocks, open the LonPoint Plug-in by right-clicking a LonPoint

functional block shape and then clicking Configure on the shortcut menu. See the LonPoint
Application and Plug-in for more information about the LonPoint Plug-in.

You can display information about the plug-in commands that are installed on your computer and
registered for the network, and which commands are default commands, as described in Getting Plug-
in Information.

Notes:

e Ifyou try to use a functional block plug-in on a virtual functional block, the plug-in may fail.
Plug-ins are typically designed to be used with functional blocks. A virtual functional block is
how the LonMaker tool represents the network variables and configuration properties that are not
contained by a functional block. The virtual functional block is not a real functional block, but a
convenient way provided by the LonMaker tool to access the portions of a device interface that are
not part of a functional block.

e Touse aplug-in, it must be properly installed and registered. See Re-Registering Plug-ins and
your plug-in documentation for more information.
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Viewing Plug-in Information
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You can perform the following operations for registered plug-ins:

View general information about the selected plug-in.

Disable the plug-in.

Set whether the plug-in is the default for a given command.

Select whether the plug-in is pre-launched for commands that invoke it.
View whether the plug-in supports multiple objects and single instance use.

To perform any of these operations, open the LonMaker Plug-in Information dialog from the
drawing page or the LonMaker menu.

e To open the LonMaker Plug-in Information dialog from the drawing page, right-click a device
shape, functional block shape, or empty space in the drawing page, point to Plug-Ins, and click
Plug-ins. The LonMaker Plug-ins dialog appears. Click Info.

e To open the LonMaker Plug-In Information from the drawing page the network, open the
LonMaker menu, point to Plug-Ins, and click Network Plug-Ins. The LonMaker Plug-ins
dialog appears. Click Info.

LonMaker Plug-in Info @
Hame: [Echelon FunctionalBlock Configure] oK |
Server ‘ EchelonLonMakerBrowser.Document Cancel

Options
. Configure (13}
Command: gure (13} - Decbid
[+ Default plug-in Help
Object clazs: FunctionalBlock (28}
i : I Prelaunch
Version #; 3.10 Seftings

¥ Multiple objects
[ Single inztance

Dezcription:

LenMaker Network Wariable and Configuration Property
Brow=er/Editor

This dialog provides the following information for the selected plug-in:

Name Specifies the name of the plug-in.
Server Specifies the registered ActiveX name for the plug-in.
Command Specifies the command name or number that the plug-in
implements.

Obiject Class Specifies the class of the object on which the plug-in operates.
Version # Indicates the version of the plug-in.

Options
Disabled Disables the selected plug-in so that it cannot be opened when

the command for the object class of the plug-in is selected. If the
default or first available plug-in is disabled, the LonMaker tool
will open the next available plug-in for the object class.
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Default Plug-In Registers the plug-in as the default application for the specified
command and object class. The LonMaker tool removes the
default attribute, if set, from all other plug-ins registered for that
command and object class. If this check box is cleared, the
LonMaker tool does not change the attribute on any other plug-
ins.

If multiple plug-ins are registered for the same command and
object class, the plug-in with this check box selected will be the
one invoked. If multiple plug-ins have this check box selected,
the LonMaker tool invokes the first plug-in that it finds with this

option set.

Prelaunch Keeps one instance of the plug-in program pre-launched (if
registered) so that it is immediately available for commands that
invoke it.

When you select or clear this check box, the LonMaker tool will
select or clear it for all LonMaker networks on your computer. If
you clear this option, the change is not effective until you close
and then re-open the network.

If the plug-in does not support pre-launch capability, this
checkbox is disabled.

Settings

Multiple Objects Indicates whether the plug-in supports multiple objects. For
example, the LonMaker Browser supports browsing multiple
functional blocks.

Single Instance Indicates whether the plug-in supports using a single instance of
the plug-in when it is requested for the same object multiple
times.

Description Provides a brief description of the plug-in.

Click OK to return to the LonMaker Plug-ins dialog.

Viewing Plug-in Status

You can view the status of plug-ins that the LonMaker tool has launched and to which it still holds a
reference. The LonMaker tool holds a reference to a plug-in after launching one if the plug-in was pre-
launched, and it is a single-instance, multi-object plug-in. When the LonMaker tool holds a reference
to a plug-in, it will typically prevent the plug-in from being terminated unless you release the plug-in.

To access the LNS Plug-in Status dialog, open the LonMaker menu, point to Plug-Ins, and then
click Plug-In Status.
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LNS Plug-in Status

Server Name

| Muti-object? | Single nstance? | Prelaunch? | Faiures | State

| Command

| object

EchelonNodeBui...
EchelonLonPoin...
EchelonLonMak...

Yes
No
Yes

Yes
Yes
Yes

Yes
Yes
Yes

0
]
]

Prelaunch
Prelaunch
Inactive

Browse

Building 2818/...

oK

Help

|kl

The columns contain the following data. You can sort the data by clicking a column header. Click a
header again to toggle the order (ascending or descending) in which the data in that column appears.

Server Name
Multi-Object

Single Instance

Pre-Launch

Failures.

State
Command
Object

The registered ActiveX name for the plug-in.
Whether the plug-in supports multiple objects simultaneously.

Whether the plug-in supports using a single instance of the plug-
in when it is requested for the same object multiple times.

Whether the LonMaker tool has pre-launched an instance of the
plug-in.

The number of times in the current session that the plug-in has
been pre-launched but has failed to launch or has terminated
unexpectedly. If this number exceeds five, the LonMaker tool
will stop trying to pre-launch the plug-in.

The current state of the plug-in (pre-launch or released).
The command name or number that the plug-in implements.

The class of the object on which the plug-in operates for the
command.

To terminate a plug-in to which the LonMaker has a reference, click the Server Name field of the
desired plug-in and click Release.

Re-Registering Plug-ins

You can register a plug-in that you chose not to register when opening a LonMaker network, or
re-register a plug-in due to an update to it. You can register or re-register a plug-in from the network
properties: Plug-in Registration dialog in the LonMaker drawing. To access this dialog, open the
LonMaker menu, point to Plug-Ins, and then click Register Plug-Ins.
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Follow these steps to register or re-register a plug-in:

1. Choose the plug-in to register from the Already Registered or the Not Registered list. You can
register all the plug-ins listed under these lists by clicking the category label.

2. Click Register. The plug-in or plug-ins are added to the Pending list (they also remain under
their existing lists), and their status, “[Register]”, is indicated.

3. Once you have chosen all the plug-ins to register or re-register, click Apply. The selected plug-ins
will be added to the Already Registered category and be removed from the Pending category.

4. After the plug-ins are registered, click OK to return to the LonMaker drawing.

Disabling and Enabling Plug-ins

You can disable or enable plug-ins when or after you open or create a LonMaker network. You can
disable a plug-in that you are no longer using to prevent if from being automatically registered when
your create or open a network with automatic plug-in registration. If you enable or disable a plug-in, it
will be enabled or disabled for all networks on your computer (remote clients are not affected).

You can disable and enable plug-ins when you open or create a LonMaker network using the Plug-In
Registration page that appears in the Network Wizard (unless you selected the Skip Plug-in Options
Page in the New Network Options tab in the LonMaker Design manager, or previously selected the
check box at the bottom of the page to have it skipped when re-opening the network).

If you skip the Plug-in Registration page in the Network Wizard, you can still disable and enable plug-
ins in the network properties: Plug-In Registration dialog in the LonMaker drawing. To access this
dialog, open the LonMaker menu, point to Plug-ins, and then click Register Plug-Ins.

Disabling a Plug-in
To disable a plug-in, follow these steps:

1. Select the plug-in under the Not Registered or Already Registered lists. You can disable all the
plug-ins listed under these lists by clicking the category label.
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2. Click Disable. The plug-in or plug-ins are added to the Pending list (they also remain under their
existing lists), and their status, “[Disable]”, is indicated.

3. Click Apply to disable the selected plug-in or plug-ins.
4. After the plug-ins are disabled, click OK to return to the LonMaker drawing.

When a registered plug-in is disabled, it will not open when you select a default command that would
otherwise invoke it. For example, if the LonPoint Configuration plug-in is disabled and you right-click
a LonPoint functional block and click Configure, the next available plug-in, which is typically the
LonMaker Browser, opens instead of the LonPoint Configuration plug-in. You can still use a disabled
plug-in by manually invoking it. To do this, right-click the object on which you want to use the plug-
in or an empty space in the drawing page, point to Plug-ins, and then select the desired plug-in from
the shortcut menu.

If you disable an unregistered plug-in, it will not be registered in new or existing networks, even if the
Register New Plug-ins check box is selected in the New Network Options tab of the LonMaker
Design Manager or the Register All New Plug-ins check box is selected in the Plug-in Registration
dialog. You can still manually register a disabled plug-in in the network properties: Plug-In
Registration dialog in the LonMaker drawing.

Enabling a Plug-in
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To enable a plug-in, follow these steps:

1. Select the plug-in under the Disabled list. You can enable all of the disabled plug-ins by clicking
the category label.

2. Click Enable. The selected plug-in or plug-ins are added to the Pending list (they also remain
under their existing categories), and their pending status, “[Enable]”, is indicated.

3. Click Apply to enable the selected plug-in or plug-ins.
4. After the plug-ins are enabled, click OK to return to the LonMaker drawing.
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12

Creating and Using Custom
LonMaker Shapes and Stencils

This chapter describes LonMaker stencils and the process to create them; creating and
using custom master shapes for devices, functional blocks, subsystems, and connections;
using additional user cells for devices, functional blocks, and routers; and setting
user-defined functional block modes and types.
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nMaker Stencils

The LonMaker tool uses Visio stencils to speed your network engineering. A stencil is a collection of
master shapes (also called masters) that you can easily reuse in your drawings. To add a master shape
to your drawing, you drag the master shape from the stencil to your drawing. The LonMaker tool
includes LONWORKS specific master shapes called LonMaker shapes. For more information on Visio
stencils and master shapes, see your Visio documentation. Stencils allow you to combine multiple
shapes into larger master shapes. If you include LonMaker shapes in a master shape, the LonMaker
tool saves the configuration of these shapes with the master shape, including information such as
device template name and configuration property settings. This allows you to create master shapes that
represent, for example, all of the functional blocks in a device, or all of the devices in a subsystem.
You can also create a master shape that is based on a single shape.

You can create custom LonMaker stencils to further customize the LonMaker tool. See Creating a
Custom LonMaker Stencil for more information. You can save custom stencils you create for a
specific network in the drawing folder of that network. If you create a custom stencil to use across
many networks, you can save it to a global location such as the LONWORKs LonMaker\Visio directory
(C:\Lonworks\LonMaker\Visio by default).

You can create custom LonMaker stencils to further customize the LonMaker tool. See Creating a
Custom LonMaker Stencil for more information.

Creating a Custom LonMaker Stencil

To create a new custom LonMaker stencil, follow these steps:

1. Open the File menu, point to Stencils, and then select Blank Stencil. This opens a blank stencil
with the default name of Stencil.

2. Create new LonMaker master shapes as described in Creating Custom LonMaker Master Shapes.

3. Right-click the title bar of the new stencil and then click Save on the shortcut menu. Select a
folder, assign a name for the stencil file, and click Save. Save the stencil to the LONWORKS

LonMaker\Visio directory to easily access it with the open stencil ( I@) button, or save the stencil
to the drawing folder for simplified backup.

Creating Custom LonMaker Master Shapes
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You can create a custom LonMaker master shape to reuse any part of a design within the same drawing
or in many LonMaker drawings. To create a master shape, you must first open a stencil as an original
file, with read/write access. Normally, stencils open with read-only access. To work with a read/write
stencil while maintaining the original, open a copy of the original.

To open an original stencil, follow these steps:

1. Open the File menu, point to Shapes, and then select Open Stencil. You can also click the

0
Shapes button = on the Visio Standard toolbar and then select Open Stencil.

2. Open the folder that contains the stencil and select the stencil.

= Open |- I

Original

Copy

Read only

3. Click the Open arrow and then select Original to modify the original stencil, or
select Copy to modify a copy of the original stencil. The stencil window opens, with a red
asterisk in the title bar indicating that you can modify the stencil. Once you have a stencil open
for editing, you can create new master shapes in it.
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4. Select the object or objects to be included in the master shape. You can create a master shape that
contains routers, channels, devices, functional blocks, connections, subsystems, and Data Point
shapes. To select multiple objects you can either drag a selection net around the objects or hold
down CTRL and click the objects.

5. Drag the selected object or objects to the stencil you opened. A new master shape representing the
selected object or objects appears in the stencil.
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6. Save the stencil by clicking the Save button. You can then rename, modify, or edit the icon of the
master shape.

Note: To copy any number of shapes between LonMaker networks, use a custom LonMaker stencil
with custom LonMaker shapes as described in this section. Do not hold down CTRL and drag or use
copy/paste between drawings from different networks.

Using Custom LonMaker Master Shapes

You can reuse a custom LonMaker shape that you create (see Creating Custom LonMaker Master
Shapes). The custom LonMaker master shape may contain any number of the standard LonMaker
shapes described in Designing LonMaker Networks. The following sections describe how the
LonMaker tool processes each of the standard LonMaker shapes when you include them in a custom
LonMaker shape.

If you drag a master shape containing multiple shapes and the creation of any of the shapes fails, that
shape will not be added, and all subsequent shapes in the master shape will not be processed.

Device Master Shapes

You can include one or more LonMaker Device shapes in a custom master shape. Each of these is
called a device master shape. Each device master shape includes the device template name, device
interface (XIF) file name, and the configuration property settings from the original device. The
Neuron ID is not included so that you can reuse the master shape with multiple devices.

When you drag a master shape that includes any device master shapes to a drawing and automatic
channel selection is enabled in the network properties: Device options category, the master shape is
added to the drawing without any wizards opening. If automatic channel selection is disabled, the New
Device Wizard appears and you select the channel for the new device. You can select the same
channel as the original device, another existing channel, or create a new channel. If the custom master
shape includes multiple devices on the same channel, the Device Wizard appears for the first device
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only on each channel. The LonMaker tool places all subsequent devices that are on the same channel
in the master shape on the channel that you select for the first device on the channel, and have their
properties set as specified in the master shape. To manually set the channels and properties for each
device, select the Force Wizard Prompts check box in the network properties: General options
category as described in Appendix A.

When you drag a master shape that includes a device shape to a drawing, the LonMaker tool does the
following for each device master shape:

1. If the master shape includes a program ID in a ProgramID user cell (see Additional Device User
Cells), the LonMaker tool looks up the device template using the program ID. If the master shape
does not include a program ID but includes a device template name in a TmplName user cell (see
Additional Device User Cells), it looks up the device template based on the specified device
template name.

2. If the LonMaker tool does not find a device template in step 1, it looks for the device interface
(XIF) file specified in the XifName user cell. If the device interface file is found, the LonMaker
tool looks up the device template by the program 1D specified in the device interface file. If a
device template with a matching program ID is found, the user is given the option of changing the
name of the device template to the name specified by the device shape, or using the existing
device template name. In either case, the existing device template is associated with the device
shape.

3. If the LonMaker tool does not find a device template in steps 1 and 2, but it does find the device
interface file, it creates a new device template by importing the device interface file. The
LonMaker tool gives the new device template the name specified in the device shape, and
associates it with the device shape.

4. If the LonMaker tool does not find a device template or device interface file in steps 1 through 3, it
prompts you to select an existing device template or to define a new device template by importing
a device interface file. The resulting device template is associated with the device shape.

A functional block shape may include a device template name and/or program ID. The device
template name assigned by the above procedure must match the name in any functional block shapes
that will be used with the newly created device shape. See Additional Functional Block User Cells for
more information.

Functional Block Master Shapes
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You can include one or more LonMaker Functional Block shapes in a custom master shape. Each of
these is called a functional block master shape. Each functional block master shape includes the
device template and/or program ID as well as the network variable and configuration property types,
formats, and values associated with the original functional block. To eliminate configuration property
values, clear Copy Values on Functional Block Copy. See Configuration Property Properties for
more information.

By default, custom functional block master shapes always apply to the device type for which they were
created. For example, if you create a master functional block shape to be used with a LonPoint AO-10
device, that shape can only be used with AO-10 LonPoint devices. To create a functional block shape
that can be used with multiple device types, edit the shape as described in Editing Master Shape User
Defined Cells.

When you drag a custom master shape that includes any functional block shapes to a drawing, the
following conditions apply:

o If a custom master shape contains functional blocks, but not their associated devices, you must
create the devices to be associated with the functional blocks before dragging the custom master
shape to the drawing.

e If you drop a custom master shape containing a functional block and its associated device, the
functional block wizard does not appear because it knows its associated device.
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If a custom master shape contains several functional blocks associated with the same device, but
not the device itself, the functional block wizard appears for the first functional block only. You
must associate the functional block with its device. The remaining functional blocks are assigned
to the same device, unless no more functional blocks of the correct type are available on the
device. To be prompted for the device to be assigned to each functional block, set Force Wizard
Prompts in the network properties: General options category.

Subsystem or Supernode Master Shapes

You can include one or more LonMaker subsystem or supernode shapes in a custom master shape.
When you create a custom LonMaker shape from a subsystem or supernode shape, the LonMaker tool
copies the information for all the devices, functional blocks, connections, routers, channels, and nested
subsystems and supernodes to the master.

If you create a custom subsystem or supernode master shape that contains one or more channels the
New Channel Definition dialog box appears.

Mew Channel Definition

Pleaze specify how new instances of the channelz in the =ubsystem Floor 2 oK
master shape will be defined when the master iz dropped into a network.

Help
Channel Mame Xevr Type Method
Channel 1 IP-10L Prompt ussr
Channel 2 TRIFT-10 Automatic
Channel 3 TRIFT-10 Match by name
Channel 4 TRIFT-10 Create new
Channel 5 TRIFT-10 Prompt user LJ

Automatic

Match by name
Create new

For each channel listed, click anywhere in the Method field and then select how the channel is to be
defined when the subsystem or supernode master shape is added to your LonMaker drawing. You have
four choices:

Prompt User. The Channel Definition dialog box will appear, enabling you to select whether
the channel represents a new or an existing channel. This is the default.

Automatic. The LonMaker tool will define the channel based on where you drop the subsystem
shape in the LonMaker drawing. If you drop the subsystem master shape on top of an existing
channel, the channel will be created as an instance of the existing channel. If you do not drop the
subsystem master shape on top of an existing channel, the Channel Definition dialog box will
appear and you select whether the channel represents a new or an existing channel.

Only one channel can have this option selected.

Match by Name. The LonMaker tool will attempt to match the channel with an existing channel
in the network that has the same name. If it finds a match, the channel will be created as an
instance of that existing channel. If the LonMaker tool cannot find a match, the channel will be
created as a new channel.
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e Create New. The channel is created as a new channel. The channel name will be modified if there
is a naming conflict (if the channel name ends with a number, the channel number will be
incremented; if the channel name does not end with a number, an index, starting at 1, will be
appended to the channel name).

Notes:

e When creating a subsystem or supernode master shape, the LonMaker tool requires that the stencil
has a name. If you just created a new blank stencil, save it before creating the master shape.

e When creating a subsystem or supernode master shape, the LonMaker tool creates one or more
hidden master shapes that are placed in the same stencil as the original master shape. Therefore,
you cannot copy subsystem or supernode master shapes from one stencil to another.

Connection Master Shapes

You can include one or more LonMaker Connector shapes in a custom master shape. Each of these is
called a connection master shape. Each connection block master shape includes the connection
attributes for the original connection. One connection master shape can represent several connections
in your LonMaker drawing, allowing you to quickly and easily establish multiple network connections
with one operation.

You can use connection master shapes to do the following:

e  Specify a connection with a connection description other than the default connection description.
A connection description is a set of properties that apply to a connection, such as protocol service,
retry count, priority, and authentication.

e  Establish multiple connections in a single operation. For example, instead of dropping several
individual Connector shapes to establish multiple connections (digital output to digital input,
analog input to analog output, and so on), you can create a connection master shape to represent
all these connections. The connection is displayed on the LonMaker drawing as a connection
between the functional blocks on which the connections exist.

e Append a connection to an existing reference connection. For example, if you have a reference
connection between an input and output network variable representing time, you can create a
connection master shape to quickly create connections to additional output network variables
representing time.

If you include one or more LonMaker Connector shapes in a custom LonMaker master shape, the
connections associated with each connector will be saved in the master shape if either of the following
conditions is met:

e The functional blocks on both sides of the connection are included.

e  The master shape contains the connection, reference shape (if any), and the functional block
shape.

You can use reference connections in master shapes to create fan-in or fan-out connections. If all of
the members in the reference connection are included in a master shape, the LonMaker tool will create
a new connection (with a unique reference name) when you drag the master shape to a drawing.

If you create a master shape with only a subset of a referenced connection, (i.e. Functional Block,
Connector, and Reference shapes), when you use the master shape the new functional block is added to
the same connection as the other reference shapes. For example, assume you have a reference
connection as shown in the following figure:
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To create a master shape that allows you to fan-in additional inputs to the Central Monitoring Station
functional block, copy the following shapes to a new master shape:

o alp-— AT

DO 1 Window Alarm

QC- 1 Qcocupancy Sensor

If you drag this master shape to any subsystem in the same network, the LonMaker tool creates two
new functional blocks, and adds their outputs to the same Alarm connection for the Central Monitoring
Station. If you also include the Central Monitoring Station in the master shape, the LonMaker tool
creates three new functional blocks and a new reference connection when you drag the master shape to
a drawing.

You can also create a master shape containing a connection not attached to any functional blocks. The
information in the connection description is saved and becomes part of the master shape. If you create
a master shape of a connector and a reference shape (without any associated functional blocks) you can
use the master shape to create reference connections without opening the connection dialog.

You can use a master shape that contains reference connections only on the network on which you
created it. This is an exception to the general rule that you can use master shapes on more than one
network.

Tip: To speed up making connections, put the LonMaker tool OffNet before using a master shape with
many connections in it. Updates to devices involved in the connections will be done when you go
OnNet.

Creating Additional Channels

If you drag a master shape that includes a channel shape and device shapes to your drawing, the master
shape may limit the channel types that can be used. In that case, only the valid channel names and
channel types will be listed.
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Editing Master Shape User Defined Cells

This section is for advanced LonMaker and Visio users who want to create custom LonMaker shapes
for use in their networks. This is an advanced feature for advanced LonMaker and Visio users.

You can change the properties of a master shape by changing its user-defined cells. For example, you
can extend the list of device types to which a functional block can be applied, as described in
Functional Block Master Shapes.

User defined cells are contained within a page called the ShapeSheet.

To view a shape’s ShapeSheet, select the shape, open the Window menu and click Show ShapeSheet.
This opens the ShapeSheet window.

Shape Transform

width | GUARDET in*ThePage! D Pinx 10,2778 in Flipi | 0

Height GUARD(D.S in*ThePage! Pin¥ | 7.1389in Flip'f 0

&ngle |0 deg LocPing width*0.5 Resizelode 0
LocPiny | Height*0.5

User-defined Cells Yalue Prompt

User. LonMakershapeType "al-10 Device shape"

s

User, Aautoload |2 "Ask app image name"
User, BitrmapFile | “lca_app.brp" Mo Farmula
User Auth |0 e

User MonGrpRoyTimer |4
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User Priority O
User, TmplMame | "Echelon Al-10vE"
User. Xiffame | "EcheloniLonPoint}ersion3yal-1003, Mo Formula
User. ChanType |4 =
User [xellame | "EcheloniLonPointiversion3yal-100E, Mo Formula
User,Locn | "000000000000" =
User,RequiresYFE
User, ChanTypelist 4" o Farmula
User Mebworkld | "{298ABE4F-A1 CF-4EFF-BABE-0A40
User LonMakerStyle
User Programld  "80000105185A0403" Mo Farmula
User.ChanHandle =
User,Handle
User.Masterstencilliame | "LonPaint3”
User Mastershapehlame | "&1-10w3"
User, shapelmwhersion
User Meuronldialue | "000000000000"

Mo Formula

—_

]

[
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Every LonMaker shape has a LonMakerShapeType user cell. The value of this cell specifies the
LonMaker shape type. You are most likely to use the DEVICE (LonMakerShapeType 4),
FUNCTIONAL_BLOCK (type 5), and FB_NAME (type 13) shape types.

You can use the FB_NAME value to include a functional block within a group that may include other
functional block shapes. Set the LonMakerShapeType value to 13 for shapes in the group with text
that reflects the functional block name.

You can create custom functional block master shapes with network variables by creating a functional
block instance in the LonMaker tool, adding the appropriate network variables, and then dragging the
shape to a stencil.

Additional Device User Cells

You can include the following additional user cells in a device shape. Not every device has all of these
cells, but you can add them by right-clicking an existing user-defined cell and selecting Insert Row.

Auth A value of 1 indicates that authentication will be enabled for
devices created from this master shape.

AutoLoad Indicates whether an application will automatically be loaded into
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EditAdvPropCap

EditPropCap

FbModes
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the device when the device is commissioned or replaced.

e Avalue of 0 indicates no.
e Avalue of 1 indicates yes.

e Avalue of 2 indicates that the LonMaker user will be
prompted.

The default value is 2 to prompt the user.

A semicolon-separated list of valid channel type 1Ds for the
device. A value of -1 in the list indicates that the user has the
option of selecting from all channels in addition to the channels of
the specific types defined. Channel type IDs correspond to the
ChannelTypeNumber values contained in the StdXcvr.xml file
available from www.lonmark.org/spid. By default, all channel
types are allowed.

Specifies handling of the advanced properties tab in the device
properties dialog.

o A value of 0 specifies that the advanced properties dialog is
not to be displayed.

e Avalue of 1 indicates that the advanced properties dialog is
to be displayed, but cannot be modified.

e Avalue of 2 indicates that the advanced properties dialog is
displayed and changes can be made.

The default value is 2 (the advanced properties dialog is displayed
and changes are allowed).

Specifies handling of the basic properties tab in the device
properties dialog.

e A value of 0 specifies that the basic properties dialog is not to
be displayed.

e Avalue of 1 indicates that the basic properties dialog is to be
displayed, but cannot be modified.

e Avalue of 2 indicates that the basic properties dialog is
displayed and changes can be made.

The default value is 2 (the basic properties dialog is displayed and
changes are allowed).

Specifies a semicolon-separated list of the scopes for each of the
functional blocks in this device. This cell’s data must be ASCII
text in the format <scopeSelectorO>;<scopeSelectorl>;... where
scopeSelector0 applies to the functional block with index O (the
Node Object), scopeSelector2 applies to the functional block with
index 1, and so on. You can see what functional block in a device
has what index by right-clicking the device, selecting Properties
from the shortcut menu, and clicking the Functional Blocks tab of
the device properties dialog.

If this cell is not specified, the LonMaker tool uses scope 0 for
functional profile numbers 1-19999, and scope 3 for all other
functional profiles. This means that functional block shapes
based on user functional profiles with numbers of 20000 and
above, as well as all inherited profiles, must either set this value
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or must include a plug-in that sets the appropriate value.
The scope selector definitions are:
0 Standard functional profile defined in the standard type file
set.

3 User-defined functional profile, defined in a manufacturer-
specific resource file set.

4 User-defined functional profile, defined in a manufacturer
and device class specific resource file set.

5 User-defined functional profile, defined in a manufacturer
and device class/subclass specific resource file set.

6 User-defined functional profile, defined in manufacturer,
and device class/subclass/model number specific resource
file set.

See Setting User Functional Block Scopes and Types for more
information.

InitOnline o Specifies the initial state of the device application when it is
first commissioned.

e Avalue of 0 indicates that the device is to be placed offline.
e Avalue of 1 indicates the device is to be placed online.

e A value of 2 specifies that the device is to be disabled (only
applies to devices with a Node Object functional block,
otherwise, the devices are placed offline).

e Avalue of 3 indicates that the initial state of the device will
based on the default value set in the network properties:
Device options category.

The default value is 3 (the network properties value is used).

InstallMethod o Specifies the default device installation method (service pin
or manual entry).
e A value of 0 specifies service pin installation method.

e Avalue of 1 specifies manual installation method.

LmwStyle0 e Specifies the coloring style applied to a device shape when it
is in the Updates Pending state. The default style is Node
Uninstalled.

LmwStylel o Specifies the coloring style applied to a device shape when it
is up-to-date. The default style is Node Normal.

LmwStyle3 e Specifies the coloring style applied to a device shape when it
is in the Update Failed state. The default style is Node
Error.

LmwStyle7 o Specifies the coloring style applied to a device shape when
the LonMaker tool detects that it is detached from the
network.

LmwsStyle8 Specifies the coloring style applied to a device shape when the
LonMaker tool detects it to be in an unexpected state. For further
information about Visio styles, see the Visio documentation.

Locn A 12-digit hex string that specifies the default value of the
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device’s location string. By default, the location string is
initialized to all zeroes unless you enable the Set Location
Property to Subsystem ID check box in the network properties:
Recovery options category.

Specifies handling of the advanced properties dialog in the
new device wizard.

A value of 0 specifies that the advanced properties dialog is
not to be displayed.

A value of 1 indicates that the advanced properties dialog is
to be displayed, but cannot be modified.

A value of 2 indicates that the advanced properties dialog is
displayed and changes can be made.

The default value is 0 (the advanced properties dialog is not
displayed).

Specifies handling of the basic properties dialog in the new
device wizard.

A value of 0 specifies that the basic properties dialog is not to
be displayed.

A value of 1 indicates that the basic properties dialog is to be
displayed, but cannot be modified.

A value of 2 indicates that the basic properties dialog is
displayed and changes can be made.

The default value is 2 (the basic properties dialog is displayed
and changes are allowed).

Specifies the default non-group receive timer; a value of -1
indicates that the LNS default value will be used. Otherwise, the
value is encoded as follows:

Encoded
Value Seconds
0 0.016
1 0.024
2 0.032
3 0.048
4 0.064
5 0.096
6 0.128
7 0.192
8 0.256
9 0.384
10 0.512
11 0.768
12 1.024
13 1.536
14 2.048
15 3.072
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NxeName

ObjStateStyle

PingClass

Priority

Programld

RequiresVFB

TmplName

Specifies the file name or full path of the application file. If it is
not specified here, the LonMaker user will be prompted for an
application file when a request is made to load the application
image.

Specifies whether the coloring style is applied to the shape’s fill,
line, text, or a combination of the three.

e Avalue of 1 indicates that the style applies to the shape’s

lines.

e Avalue of 2 indicates that the value applies to the shape’s
fill.

e Avalue of 4 indicates that the style applies to the shape’s
text.

e You can add values together to specify combinations. For
example, a value of 6 indicates that the style applies to the
shape’s fill and text, but not its lines. By default, the style
applies to all three shape attributes.

Specifies the ping interval.

e A value of 0 specifies that the default ping interval is used for
this shape.

e Avalue of 1 specifies that the 1-minute ping interval be used.

e A value of 2 specifies that the 2-minute ping interval be used.

e  Avalue of 3 specifies that the 15-minute ping interval be
used.

e A value of 4 specifies that the Never ping interval be used.

A value of 1 indicates that priority will be enabled for devices
created from this master shape.

Device program ID. The LonMaker tool uses this value first to
find the device template by name. If not specified, the
TmplIName value is used.

e  Specifies whether the device requires a virtual functional
block.

o A value of 0 specifies that the device does not require a
virtual functional block.

e  Avalue of 1 specifies that the device requires virtual
functional blocks.

e Avalue of -1 specifies that the LonMaker tool should
determine this value based on the device’s set of network
variables, configuration properties, and message tags.

e  The default value is -1.

Device template name. This must be specified if XifName is
specified. Be sure to specify a unique device template name for
each unique device interface (XIF) file.

If the LonMaker tool does not first find a device template based
on the Programld value, it uses the value in TmplName to look
up the device template by name. If neither is found, the
LonMaker tool searches for a device interface file based on the
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XifName

XifName value and the XIF search path. If found, the XIF file is
loaded and used. If it is not found, the LonMaker user is
prompted to enter a device interface file when the device master
shape is dragged to the LonMaker drawing.

File name or full path of the device interface (XIF) file. If itis
not specified here, the LonMaker user may be prompted for a
device interface when the device master shape is dragged to the to
the LonMaker drawing, depending on the ProgramlId and
TmplName values.

Additional Functional Block User Cells

You can include the following additional user cells in a functional block shape. Not every functional
block has all of these cells, but you can add them by right-clicking an existing user-defined cell and

selecting Insert Row.
DevProgIDList

DevTypeList

FbinstanceList

FbTypeName

FbTypeList
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Specifies a semicolon-separated list of program IDs that are valid
for this functional block. If both DevProgIDList and
DevTypeList values are specified, the DevTypeList value takes
precedence.

Specifies a semicolon-separated list of device types (device
template names) that are valid for this functional block. If both
DevProgIDList and DevTypeList values are specified, the
DevTypeList value takes precedence.

Specifies the functional blocks on each device type that are valid
for this functional block shape. This cell can be used to further
restrict which functional blocks are valid beyond what is possible
with the FbTypeList user cell. The syntax is
<il><i2>.<in>;<j1>,<j2> <jn>;..., where the sequence of the
semicolon-separated lists corresponds to the device types specified
in either the ProgldList or DevTypeList fields (the ProgldList
field has precedence when both are defined). The comma-separated
list indicates the indices of the valid functional blocks for that
device type.

Specifies the functional profile name for this functional block, e.g.
“Open loop sensor object.”

Specifies a semicolon-separated list of functional profiles that are
valid for this functional block shape. This cell’s data must be
ASCII text in the following format:
<scopeSelector>:<profileNumber>;<scopeSelector>:<profileNumb
er>;....

The scope selector definitions are as follows:

0 Standard functional profile defined in the standard resource
file set.

3 User-defined functional profile, defined in a manufacturer-
specific resource file set.

4 User-defined functional profile, defined in a manufacturer
and device class specific resource file set.

5 User-defined functional profile, defined in a manufacturer
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and device class/subclass specific resource file set.

6 User-defined functional profile, defined in manufacturer,
and device class/subclass/model number specific resource
file set.

See Setting User Functional Block Scopes and Types for more
information.

Additional Router Shape User Cells

You can include the following additional user cells in a router shape. Not every router has all of these
cells, but you can add them by right-clicking an existing user-defined cell and selecting Insert Row.

Class Specifies the type of router. Valid values are as follows:

0 Configured router
1 Learning router

2 Repeater

3 Bridge

4 Permanent Repeater
5 Permanent Bridge

The default and recommended value is 0 for a configured router.

The router shape supports the following fields defined for device shapes: Auth, Priority,
Pinglnterval, InstallMethod, BitmapFile, ChanTypeList, Locn, NewPropCap, NewAdvPropCap,
EditPropCap, EditAdvPropCap, and InitOnline. In addition, the router shape has the following
fields you can use to specify defaults for Side B of the router.

PriorityB A value of 1 indicates that priority will be enabled on the B-side for
shapes created from this master shape.

ChanTypeListB A semicolon-separated list of valid channel type IDs for the device
as described in the ChanTypeList device user cell.

Setting User Functional Block Scopes and Types

All functional blocks have scope selectors, which specify the context in which the network variables
and configuration properties are interpreted. The scope selector provides a reference to a resource file
set that defines data types and display formats. Scope selector 0 is a reference to the LONMARK
standard resource file set. If you are developing devices with user-defined functional profiles, network
variables, or configuration properties, the LonMaker tool automatically sets the scope of the functional
blocks as long as it can find an appropriate scope 3, 4, 5, or 6 resource file set. If this fails for any
reason, you can set new scope selectors for the functional blocks that failed.

You can change a scope selector by creating a custom device master shape or by creating a device
plug-in that sets your scope selectors. To set the scope selector using a custom device master shape,
create a master shape for your device, and then create and set an FbModes user cell that sets the scope
for each functional block as described in Additional Device User Cells.

Adding a Bitmap to a Device Master Shape
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You can change the appearance of a device master shape by adding any bitmap to the shape and then
optionally changing its name. When you add a bitmap, you can leave part of the original form of the
shape open so that a LonMaker user can see the fill style that the LonMaker tool uses to represent the
device state.
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To add a bitmap to a master device shape, follow these steps:

1.
2.

9.

Open a new (non-LonMaker) drawing in Visio.

Open the LonBasic stencil. Open the File menu, point to Shapes, and then click the LonBasic
stencil.

Drag the generic Device shape :I to the drawing.
Open the Edit menu and then click Open Device. The Group window opens for the device.

Open the Insert menu, point to Picture, and then click From File. Select a bitmap file. Position
the bitmap on the device as desired. Close the Group window.

Click the bitmap subshape, open the Format menu, and then click Behavior. Clear the three
checkboxes under the Selection Highlighting box.

Open the Windows menu and then click Show ShapeSheet. The ShapeSheet opens. In the
Protection section, enter 1 in the LockTextEdit cell. Close the ShapeSheet.

Drag the shape to a stencil to which you have write access. To change the name of the shape,
right-click it, point to Edit Master, and then click Master Properties on the shortcut menu.
Modify the name and then click OK.

Save the stencil.

Viewing and Editing VBA Code Associated with a
LonMaker Network Drawing

Each LonMaker drawing has VBA code associated with it that implements its LonMaker functionality.
You should not edit this code, as this may cause loss of LonMaker functionality. However, you can
add your own VBA code to the drawing (to create HMIs with the Data Point shape, for example). To
avoid unintentional changes to LonMaker’s VBA code and protect the LonMaker digital signature, the
VBA code in the LonMaker templates and drawings is password protected. See Working with Digital
Signatures in Chapter 3, Getting Started, for information on the consequences on modifying VBA
code.

To view and edit the VBA code associated with a LonMaker drawing, follow these steps:

1.

Open the Tools menu, point to Macros, and then select Visual Basic Editor. The Visual Basic
development environment opens. You must have Visual Basic installed on your computer to view
and edit VBA code.

On the left pane of the Visual Basic window, open the network project. You will be prompted for
a password.

Enter the password, which is enumerate. You can then view and edit the Visual Basic code
associated with the LonMaker drawing.
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Appendix A - Setting LonMaker
Default Options

This appendix documents the LonMaker Default Options you can set either in the
LonMaker Design Manager or in your LonMaker drawing.
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Setting LonMaker Default Options

You can set LonMaker Default Options either in the LonMaker Design Manager or in your LonMaker
drawing. For new networks, you can set the default options in the Default LonMaker Options tab in
the LonMaker Design Manger. For an existing network, you can set them by opening the LonMaker
menu and clicking LonMaker Options in the LonMaker drawing. The dialog that appears lists
options that you can set for the following options categories:

e Backup/Restore
e Configuration Properties

e Devices
e Functional Blocks
e General

e LNS Events

e LonMaker Font

e Naming

e Network Explorer

¢ NV Browser/Monitoring
e Recovery

e Service Pin

e Shape ToolTip

e Smart Connection Descriptions (this options category is only available in the network properties:
LonMaker options dialog in the LonMaker drawing; see Automatic Connection Description
Selection for the options you can set)

e Synchronization
e Warning

* Echelon LonMaker Design Manager

General ] Options ] Pesw Metvwork Options ] LonMaker Stencils  Lonhkisker Default Options l
Options category: |Genera| i Restore Defaults |
Backup/Restore
General Options Con_ﬂguratlon properies
Device

Functional blocks

¥ Confirm deletes

[~ Force wizard pronLM= everts

Lonhdaker fort

[~ Enahble tracing Maming

. |Metwork explarer

Iw Enable montoing |y prawserimanitoring
: Recovery

v Automatically upa Service pin n
[~ Disable plug-in prg =hape ToolTips
Synchronization
[ Enable error oy [wWarnings

Lontdaker i S0 Exit Help
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You can click Restore Defaults to reset all the options and values in the currently displayed options
category to their defaults.

Note: Every default LonMaker option has one of the following three scopes that determine which
networks and LonMaker computers are updated when you change the value of an option:

e  Current network, current LonMaker computer. Value is updated in the network on the LonMaker
computer in which the change was made.

e  Current network, all LonMaker computers. Value is updated in the network for all LonMaker
computers accessing the network database

e All networks, current LonMaker computer. Value is updated in all networks, and to the
LonMaker Design Manager, on the LonMaker computer in which the change was made.

When you change LonMaker options that have the “All Networks” scope from the LonMaker Design
Manager, the new values are updated in all existing networks when you re-open them. When you
change these types of options in a LonMaker drawing, the new values are updated immediately in that
network and all other existing networks on your computer, and they are updated in the LonMaker
Design Manager when you re-open it.

The following sections describe the LonMaker default options you can set for each options category.
The scope for each LonMaker default option is listed at the end of its description.

Backup/Restore Options

* Echelon LonMaker Design Manager
Genersl | Options | Mew Metwork Options | LonMaker Stencis  LonMaker Defaut Options |

Restore Defaults |

IBackup/Festore

Options category:

M=z number of LMS hot backups

B
Auto Save Intervals (inminutes - 0 to disakle)

Dravving save:

Database backup:

Backup Options Restore Options

v Backup Import folder Restore Import folder Ask v
[v Backup Types folder Restare Types faolder Agk -
[v Uze LNS hot backup =

[ Delete LMNS hot backup atter L backup J

W Cnly restore newr files

Periodic Backup Cptions
7 -

Iv Prompt before creating beackup

Irtetval in days:

Lonfdaker Cres

Exit

Help

The Backup/Restore category contains the following options. The changes you make in the
Backup/Restore options category are applied to all LonMaker network designs on your computer.

Backup Options
Backup Import Folder

Includes application files, device interface (XIF) files, and all other

files in the LONWORKS Import folder when creating a LonMaker
backup file. This option is selected by default.
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If selected, a new Import folder will be inserted in the network
database directory, and all the files in the LONWORKS Import folder
(even those files that are not resource files or are not used in the
LonMaker drawing) will be copied into that new Import folder prior
to creating the LonMaker backup.

Files outside the LONWORKS Import folder will not be backed up,
even if they have been used in the LonMaker drawing.

Scope: All networks, current LonMaker computer

Backup Types Folder Include resource files and all other files in the LONWORKS Types
folder when creating a LonMaker backup file. This option is
selected by default.

If selected, a new Types folder will be inserted in the network
database directory, and all the files in the LONWORKS Types folder
(even those files that are not resource files or are not used in the
LonMaker drawing) will be copied into that new Types folder prior
to creating the LonMaker backup.

Files outside the LONWORKS Types folder will not be backed up,
even if they have been used in the LonMaker drawing.

Scope: All networks, current LonMaker computer

Use LNS Hot Backup Automatically creates a hot backup copy of the LNS network
database, if required, when creating a LonMaker backup. This
option is selected by default.

If this check box is cleared and the LNS network database is being
accessed while attempting to create a LonMaker backup, a prompt
appears and offers the following three choices:

o Exit all applications accessing the database and try again.
e Use the LNS hot backup (creates an LNS hot backup).
e  Cancel the backup request.

Scope: All networks, current LonMaker computer

Delete LNS Hot Deletes the hot backup copy of the network database once a standard
Backup after LM LonMaker backup has been created. The LonMaker tool may create
Backup an LNS hot backup of the LNS network database when creating a

LonMaker backup file. When an LNS hot backup copy is created, a
copy of it is placed in the LonMaker backup file. Select this check
box to delete the extra copy.

If this check box is cleared, the hot backup copy of the network
database created by the LNS hot backup will be preserved.

This option is cleared by default.
Scope: All networks, current LonMaker computer

Max Number of LNS Sets the maximum number of unique hot backup copies of an LNS

Hot Backups database that will be preserved. An LNS hot backup copy of the
LNS network database may be created when an LNS backup file is
created. If the Delete LNS Hot Backup after LM Backup check
box is cleared, the LNS hot backup copies are preserved. Select a
value between 1 and 99. The default value is 5.

Scope: All networks, current LonMaker computer
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Auto Save Intervals

Drawing Save Sets how frequently (in minutes) the LonMaker drawing (.VSD) file
is automatically saved. The default value is 60 minutes. To disable
this feature, set the interval to 0.

Scope: All networks, current LonMaker computer

Database Backup Sets how frequently (in minutes) the LonMaker tool will
automatically create a hot backup of the LNS database. The default
value is 0 (never).

Scope: All networks, current LonMaker computer
Restore Options

Restore Import folder Selects how device interface (XIF) files, device application files,
and other files saved in the Import folder are restored when
restoring a LonMaker backup. You have three choices:

e No. The device files are not installed.
e Yes. The device files are automatically installed.

e Ask. The LonMaker tool will prompt you to decide whether to
install the device files upon restoring the network. This is the
default.

Scope: All networks, current LonMaker computer

Restore Types folder Selects how resource files and other files saved in the Types folder
are restored when restoring a LonMaker backup. You have three
choices:

e No. The resource files are not restored.
e Yes. The resource files are automatically restored.

e Ask. The LonMaker tool will prompt you to decide whether to
restore the resource files upon restoring the network. This is the
default.

Scope: All networks, current LonMaker computer

Overwrite Read-only Automatically replaces existing read-only device application, device
Files interface, and resource files with backup versions of the files.

This option is cleared by default, and it is unavailable if the Only
Restore New Files check box is selected.

Scope: All networks, current LonMaker computer

Overwrite More Automatically replaces the existing device application, device
Recent Files interface, and resource files with backup versions of the files that are
not as recent as the existing ones.

This option is cleared by default, and it is unavailable if the Only
Restore New Files check box is selected.

Scope: All networks, current LonMaker computer

Only Restore New Automatically restores unique backup device application, device
Files interface, and resource files. Backup files with the same name as an
existing version will not be installed.

If this check box is not selected, the LonMaker tool will install
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backup device application, device interface, and resource files based
on the settings of the Overwrite Read-only Files and Overwrite
More Recent Files check boxes

This option is selected by default, and it is unavailable if either the
Overwrite Read-only Files or Overwrite More Recent Files check
boxes are selected.

Scope: All networks, current LonMaker computer

Periodic Backup

Options

Interval in Days Sets the number of days between periodic LonMaker backups. The
backup will be automatic or manual depending on the Prompt
Before Creating Backup setting. You can select 1, 2, 3,7, 14, or
28 days, or never. The default is 7 days.
Scope: All networks, current LonMaker computer

Prompt Before Prompts you to create a LonMaker backup when the backup interval

Creating Backup has elapsed. This option is selected by default.

If you choose create a LonMaker backup when prompted, specify
the backup settings (such as the backup file name and whether to
back up the LonMaker drawing and/or database) and set any desired
options (such as backing up the files in the Types and Import folders,
and using an LNS hot backup).

If you do not create a LonMaker backup when prompted, you will be
prompted again the next time you close your network.

If this check box is clear, the LonMaker tool automatically creates a
LonMaker backup when the backup interval has elapsed.

Scope: All networks, current LonMaker computer
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Configuration Properties Options

* Echelon LonMaker Design Manager

General | Options | New Metwork Options | Lonhaker Stencils  Lonaker Default Options ]

Restore Defaults ‘

Cptions category: IConfiguration properties

v Enable configuration properties
Configuration Property Options
v Warn if no defaults in XIF
I Copy values on functional block copy
[ Eelax CP scope matching

CP Walue Source

ey devices: |Defaurts -

Exjsting devices: |Database -

Exit | Help I

The Configuration Properties category contains the following options.

Enable Configuration Enables access to configuration properties. This option is selected
Properties by default.

Also enables automatic extension record copying. When this check
box is selected, a device’s extension records that are marked for
copying will automatically be copied when you create a new device
by copying an existing one and when you create a new custom
device master shape.

If this check box is cleared, you will not be able to view or modify
configuration properties from the LonMaker tool. This speeds up
the LonMaker Browser, but reduces your ability to configure your
devices from the LonMaker tool.

Scope: Current network, all LonMaker computers

Configuration Property

Options
Warn if no Default in Notifies you if you have requested to copy default configuration
XIF property values to a device, but the device template was created from

a device interface (XIF) file with no default configuration property
values. The device manufacturer must include default configuration
property values in their XIF file for default configuration property
values to be used.

This check box is only available if the Enable Configuration
Properties check box has been selected, and it is selected by default.

Scope: Current network, all LonMaker computers
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Copy Values on Copies CP values when creating a new functional block from a
Functional Block master shape or from another functional block.

Copy This check box is only available if the Enable Configuration

Properties check box has been selected, and it is selected by default.
Scope: Current network, all LonMaker computers

Relax CP Scope Enables the LonMaker tool to re-attempt the validation of the

Matching creation of a functional block from a custom master shape or the
replication of configuration property values from one functional
block to another using a lower scope selector if the initial validation
operation fails using the defined scope selector.

For example, if you attempt to create a functional block from a
custom master shape that has a defined scope selector of 6 but the
validation operation fails, the LonMaker tool will then try to validate
the functional block again using scope 3. If the validation re-attempt
succeeds, the operation will be allowed.

Scope: All networks, current LonMaker computer

CP Value Source

New Devices Selects the source of configuration property values for new devices.
You have two choices:

o Defaults. The default configuration property values from the
device template will be copied to the device. The default
configuration property values in the device template may have
been copied from the original manufacturer’s device interface
(XIF) file, or may have been updated from a device. This is the
default

e Device. The current configuration properties in the device will
be kept and will be copied to the device template.

A new device may have settings different from the defaults if the
device configuration properties were set on a network other than the
current network.

Scope: Current network, current LonMaker computer

Existing Devices Selects the source of configuration property values for existing
devices. You have three choices:

e Database. The configuration property values stored in the LNS
database will be copied to the device when a device is
commissioned, replaced, or loaded. This is the default

e Defaults. The default configuration property values from the
device template will be copied to the device when a device is
commissioned, replaced, or loaded.

e Device. The current configuration properties in the device will
be kept and will be copied to the device template when a device
is commissioned, replaced, or loaded.

Scope: Current network, current LonMaker computer
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Device Options

* Echelon LonMaker Design Manager

Ceneral l Options l Mewy Metyvork Options ] Lontaker Stencilz  Lonhaker Defautt Options I

Restore Defaults |

Options category:

Cevice Options

HIF search path: | CLonvyarks\mpaort

MXE/APE search path: | Clonworksimport

Meww Device Options

App device state:  |Offline >

v Promgt for device state during commission

Router state: online -
[ Remove unreferenced device templates

[T Commizsion after creation

[~ Enable automatic channel selzction

[ Enable app device authentication

[ Enable router authentication

Lonkdaker Cre 50 Exit Helgx

The Device category contains the following options.

Device Options

XIF Search Path Specifies the path that the LonMaker tool uses to search for device
interface (XIF) files. You can enter multiple directories by
separating them with semicolons.

Scope: All networks, current LonMaker computer

NXE/APB Search Path ~ Specifies the path that the LonMaker tool uses to search for device
application files (NXE and .APB extensions). You can enter
multiple directories by separating them with semicolons.

Scope: All networks, current LonMaker computer

Enable Automatic Automatically assigns the appropriate channel to a new device
Channel Selection shape, thereby skipping the Device Wizard. This option is cleared
by default.

The device shape must contain both the definition of the device
template that will be used and the channel type information. This
feature will therefore not work for the Device shape in the
LonMaker Basic Shapes stencil. To accelerate network design,
create custom device master shapes for each of the device types that
you typically use.

The order of the criteria used by the LonMaker tool to select the
appropriate channel is as follows: (1) closest qualified channel to
device shape where the channel is within 1 % times the width of the
device shape; (2) most recently used or created channel; and (3)
other available defined channels. If no channel can be selected using
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the preceding criteria, the Device Wizard will appear.

Scope: All networks, current LonMaker computer

Prompt for Device Includes the window in the Commissioning Device Wizard for
State During setting the initial state of application device/router applications and
Commissioning the source of device configuration property values. This option is

selected by default.

If this check box is cleared, this window will be skipped. The initial
device state will be determined by the current setting in the New
Device Options box. The source of the device configuration
property values will be will be determined by the current setting in
the CP Value Source box located in the Configuration Properties
options category.

Scope: Current network, current LonMaker computer

Remove Unreferenced Removes a device template when all devices using that template
Device Templates have been deleted. This option is cleared by default.

Registered plug-ins associated with a device template will become
unregistered if that device template is removed. You will need to re-
register the plug-ins using the Plug-In Registration tab in the
Network Properties command under the LonMaker menu.

Scope: Current network, all LonMaker computers

New Device Options

App Devices Specifies the initial state of a new application device after it has been
commissioned. You have three choices:

e Online. Places the device in the online state. The behavior in
the online state depends on the device. A Neuron-hosted
device, for example, will run its application after it has been
commissioned.

e Offline. Places the device in the offline state. The behavior in
the offline state depends on the device. A Neuron-hosted
device, for example, will not run its application after it has been
commissioned. This is the default and can be used to bring up a
system incrementally.

When a device is offline, portions of its application may still
function and it will still respond to Online, Wink, and Test
commands. An offline device still receives network variable
updates, but it typically does not process updated network
variable values or send network variable updates.

Resetting an offline device makes it go online, unless the device
is in the hard offline state, in which case it will remain offline
after a reset.

e Disable. Disables the device’s application. The device
application will remain disabled, even if the device is reset. For
a device to be disabled, it must contain a Node Object functional
block. If Disable is selected and the device does not contain a
Node Object functional block, the device is placed offline. As
with offline operation, portions of a disabled device’s
application may continue to function.

e Scope: Current network, all LonMaker computers
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Routers Specifies the initial state of a new router after it has been
commissioned. You have two choices:

e Online. The router will forward packets between the channels
connected to it. Use this setting to ensure routers are
operational as they are commissioned. This is the default.

e Offline. The router will not forward packets between the
channels connected to it.

Scope: Current network, all LonMaker computers

Commission After Selects the check box to commission new devices and routers on the
Creation first page of their respective wizards. This option is cleared by
default.

Scope: Current network, current LonMaker computer

Enable App Device Enables authentication for new devices. Authentication must be
Authentication enabled for the network for it to be used by a device. This option is
cleared by default.

Scope: Current network, all LonMaker computers

Enable Router Enables authentication for new routers. Authentication must be
Authentication enabled for the network for it to be used by a router. This option is
cleared by default.

Scope: Current network, all LonMaker computers

Functional Block Options

" Echelon LonMaker Design Manager

General l Options l Mewy Metvwork Options ] Lontaker Stencils  LonMaker Default Options I

Options category: IFunctional blocks Restore Defaults |

Functional Block Cptions
[ Enable automatic device selection

¥ Include device name with FB shape in drawing

[ Creste shapes for all v

Delete dynamic FB when FB shape iz deleted Yes b
Delete dynamic MY's when FB shape is deleted es Fu
Delete dynamic MY when kY shape is deleted Az hd

Reference Shape Alignment

Horizortal alignment: {Staggered - Wide -

Overlap threshold factor: 13 Retf shape spacing factor: |11

Lonhdaker C 0 Ezit Help

The Functional Block category contains the following options.
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Functional Block
Options

Enable Automatic Automatically assigns the appropriate device to a new functional
Device Selection block shape, thereby skipping the Functional Block wizard. This
option is cleared by default.

The functional block shape must contain a functional block type
specification for this feature to work. This feature will therefore not
work for the Functional Block shape in the LonMaker Basic Shapes
stencil. To accelerate network design, create custom device master
shapes for each of the functional block types that you typically use.

The order of the criteria used by the LonMaker tool to select the
appropriate device is as follows: (1) closest qualified device to
functional block shape where the device is within 1 % times the
width of the functional block shape, and then (2) device most
recently created or device that has most recently been assigned a
functional block. If no device can be selected using the preceding
criteria, the Functional Block wizard will appear.

Scope: All networks, current LonMaker computer

Include Device Name Includes the device name in the name displayed for a functional

with FB Shape in block in the LonMaker drawing. The device name followed by a

Drawing period will precede the functional block name. For example, the
default name of a functional block shape associated with a second
LonPoint analog output device created in the LonMaker drawing
would be AO-2. AO-1. This option is selected by default.

Scope: Current network, all LonMaker computers

Create Shapes for all Adds network variable shapes for all network variables on a
NVs functional block. This option is cleared by default.

Scope: Current network, all LonMaker computers

Delete Dynamic FB Deletes a dynamic functional block from a device when its
when FB Shape is functional block shape is deleted from a LonMaker drawing. You
Deleted have three choices:

e No. The dynamic functional block is not deleted.

e Yes. The dynamic functional block is automatically deleted.
This is the default.

e Ask. The LonMaker tool will prompt you to decide whether to
delete the dynamic functional block.

Scope: All networks, current LonMaker computer

Delete Dynamic NVs Deletes a dynamic network variable from a device when its
when FB Shape is functional block shape is deleted from a LonMaker drawing. You
Deleted have three choices:

e No. The dynamic network variable is not deleted.

e Yes. The dynamic network variable is automatically deleted.
This is the default.

e Ask. The LonMaker tool will prompt you to decide whether to
delete the dynamic network variable.

328 Appendix A - Setting LonMaker Default Options



Scope: All networks, current LonMaker computer

Delete Dynamic NV Deletes a dynamic network variable from a device when its network
when NV Shape is variable shape is deleted from a functional block shape. You have
Deleted three choices:

e No. The dynamic network variable is not deleted.
e Yes. The dynamic network variable is automatically deleted.

e Ask. The LonMaker tool will prompt you to decide whether to
delete the dynamic network variable. This is the default.

Scope: All networks, current LonMaker computer

Reference Shape Select how the LonMaker tool aligns reference connection shapes.

Alignment The alignment settings are applied if the Align Reference Shapes
option is set on the functional block. To set this option, right-click a
functional block, point to Display Options, and click Align
Reference Shapes if it is not already set.

Horizontal Alignment Selects how the LonMaker tool aligns overlapping connector
reference shapes. You have three choices:

o Staggered Wide. Connector reference shapes are staggered
horizontally, in two columns, with their centers aligned. This is
the default.

o Staggered Narrow. Connector reference shapes are staggered
horizontally, in two columns, with the outermost reference
shapes located close to the functional block shape and somewhat
overlapping with reference shapes above and below them.

e Overlapped. Connector reference shapes are not staggered and
will overlap.

Scope: Current network, current LonMaker computer

Overlap Threshold Determines the point at which the LonMaker tool will overlap

Factor multiple connector reference shapes that are attached to the same
network variable shape on one side of a functional block.
Overlapping connector reference shapes cannot be aligned with the
network variable shapes to which they are connected.

If the overlap threshold factor multiplied by the height of the
functional block shape is greater than the total height of the
reference connector shapes (including spacing), the reference
connector shapes will not be overlapped.

The default overlap threshold factor is 1.3. For the best appearance,
keep this value below 2.

Scope: Current network, current LonMaker computer

Ref Shape Spacing Determines the vertical spacing between multiple connector
Factor reference shapes when they are not aligned with the network variable
shapes to which they are connected.

The default reference shape spacing value is 1.1.

Scope: Current network, current LonMaker computer
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General Opftions

330

* Echelon LonMaker Design Manager

General ] Options l e Metweork Cptions ] Lonhaker Stencils  Lonhkaker Defautt Options l

Options category: izeneral Restare Defautts |

General Options

v Confirm deletes

[ Force wizard prompts

[ Ernable tracing

v Enable monitoring

¥ Automatically upgrade Visio drawings to current wersion
[ Dizable plug-in pre-launch

[~ Enable error log

Lonhdaker Crec 250 Exit | Help ‘

The General category contains the following options.

Confirm Deletes Prompts you to confirm the deleting of a LonMaker shape. This
option is selected by default.

Scope: Current network, current LonMaker computer

Force Wizard Displays all wizards when you create a new LonMaker shape,
Prompts regardless of the settings of any other options. This option is cleared
by default.

If this check box is selected, and you create a functional block with
automatic device selection enabled, for example, the Functional
Block Wizard will still open.

If this check box is cleared and a functional block and its associated
device are copied, for example, the new functional block will
automatically be associated with the new device and the Functional
Block Wizard will not open.

Scope: Current network, current LonMaker computer

Enable Tracing Enables LonMaker tracing. You should only enable this option
when requested to do so by Echelon support personnel. This option
is cleared by default.

The LonMaker tracing output is saved in a file called trace.log,
which is stored in the LM\Drawings\<network> folder.

Scope: Current network, current LonMaker computer

Enable Monitoring Enables connection monitoring, LonMaker text box monitoring, and
LNS text box monitoring. Clear this check box to disable all NV
polling by the LonMaker tool. This check box does not affect the
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Automatically
upgrade Visio
drawings to current
version

Disable plug-in pre-
launch

Enable Error Log

LonMaker Browser. This option is selected by default.
Scope: Current network, current LonMaker computer

Automatically upgrades a LonMaker drawing to the current version
of Visio you are using, if possible. This option is selected by
default.

Scope: All networks, current LonMaker computer

Disables the pre-launching of plug-ins when a LonMaker drawing is
opened. This option is cleared by default.

Scope: All networks, current LonMaker computer

Writes all displayed error messages to the error log, which is stored
in the drawing directory of the LonMaker network. This option is
cleared by default.

The error log is circular and has a maximum size of 100K; therefore,
error messages at the beginning of the log will be overwritten to
store new error messages.

Scope: All networks, current LonMaker computer

LNS Event Options

The LNS Event options category contains a set of check boxes for enabling and disabling LNS events
that are used to update the LonMaker drawing. Generally, you should enable all the LNS events. If
you are using an LNS application or plug-in other than the LonMaker tool to make changes to the LNS
network database, the LonMaker tool uses LNS events to keep the LonMaker tool synchronized with
that LNS application or plug-in.

If you are only using the LonMaker tool, you can disable all the LNS events except for the
device/router commission and attachment events, as the LonMaker tool tracks these events itself. A
benefit of disabling the LNS events is that it may improve network performance.

* Echelon LonMaker Design Manager

Enahle LMS Events

v Connection change events

v Subsystem change events

v Channel change events

General | Options | ew Network Options | Lontaker Stencils — Lonhaker Detaut OptionS]

Ciptions categary: ILMS events

v Devicejrouter commiszion and sttachment events

v Device interface change events

¥ Devicelrouter change events

v Device template change events

Restore Defaults |

Lonkiaker

Exit Help
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The LNS Event category contains the following options. The changes you make in the LNS Events
options category are all applied to the current network on your computer.

Device/router Updates the LonMaker drawing when devices or routers are attached to
Commission and the network, detached, commissioned, or decommissioned. This
Attachment Events option is selected by default.

Scope: Current network, current LonMaker computer
Device Interface Updates the LonMaker drawing when a device’s functional blocks,
Change Events network variables, or configuration properties are added, removed, or

modified. This option is selected by default.
Scope: Current network, current LonMaker computer

Connection Change Updates the LonMaker drawing when a connection is created or
Events modified, or when a connection description template being used in
your network is modified. This option is selected by default.

Scope: Current network, current LonMaker computer

Device/router Updates the LonMaker drawing when new devices or routers are
Change Events detected. This option is selected by default.

If selected, a device will be automatically upgraded when a new
application is loaded into a device or when a device is replaced. The
LonMaker tool will automatically make the device compatible with the
updated device template, and it will maintain existing compatible
connections and configuration property settings.

Scope: Current network, current LonMaker computer

Subsystem Change Updates the LonMaker drawing when subsystems are added, removed,
Events or modified. This option is selected by default.

Scope: Current network, current LonMaker computer
Device Template Updates the internal copies of device templates maintained by the
Change Events LonMaker tool when device templates are added, removed, or

modified. This option is selected by default.
Scope: Current network, current LonMaker computer

Channel Change Updates the LonMaker drawing when channels are added, removed, or
Events modified. This option is selected by default.

Scope: Current network, current LonMaker computer

LonMaker Font Opftions

The LonMaker Font options category lets you adjust the font and the size of the LonMaker Design
Manager and the dialogs in the LonMaker drawing. This is useful in the event you need to re-size
dialogs that have become truncated, which may occur if you are using an Asian version of Windows.
Otherwise, you will not likely need to change the settings in this options category.

To apply changes in the LonMaker Font options category to the LonMaker Design Manager, exit and
then re-open the LonMaker Design Manager.

The changes you make in the LonMaker Font options category are applied to all networks on your
computer.

332 Appendix A - Setting LonMaker Default Options



* Echelon LonMaker Design Manager

Lontdaker Fort
-Fort

Dialog width factor:

Dialog height factor:

Genersl | Options | Mew Metwork Options | LonMaker Stencis  LonMaker Defaut Options |

Options categary; iLonhtaker font

Name: Arial Change...
Size: 8

1]

Restore Defaults I

Lontdaker Credits: 250

Ezxit Help

The LonMaker Font category contains the following options.

LonMaker Font

Name

Size

Change

Dialog Width Factor

Dialog Height Factor

LonMaker User’'s Guide

Displays the name of the current LonMaker font. The default value is
Arial.

Scope: Current network, current LonMaker computer

Displays the size of the current LonMaker font. The default value is 8
points.

Scope: Current network, current LonMaker computer

Opens a dialog in which you can change the font, size, or style of the
LonMaker font.

Scope: Current network, current LonMaker computer

Sets the width of all dialogs in the LonMaker drawing and the width of
the LonMaker Design Manager. You can use this setting to adjust the
dialog and Design Manager width when changing the LonMaker font.
The default value is 1.

Scope: Current network, current LonMaker computer

Sets the height of all dialogs in the LonMaker drawing and the height
of the LonMaker Design Manager. You can use this setting to adjust
the dialog and Design Manager height when changing the LonMaker
font. The default value is 1.

Scope: Current network, current LonMaker computer

333



Naming Options

* Echelon LonMaker Design Manager

Ceneral l Options l Mewy Metyvork Options ] Lontaker Stencilz  Lonhaker Defautt Options I

Optionzs category: = Restore Defaults |
Maming Cptions
Mame/finstance ID separatar character: ISpace 0 ﬂ
Minimum digits in instance (D: |1_
Instance 1D fill character: |Zer-:| [{1)] j

[~ Remowe extra separator characters from name before appending instance 1D

These options cortrol how the Lonhaker toal constructs a unigue name to avoid naming
conflicts.

vwhen & conflict occurs, the LonMaker tool will append an instance 1D to the original name,
separated by the instance separatar. The instance 1D will be a decimal number with at
least the numker of digits specified.

Exit Helgx

The Naming category contains the following options. The changes you make in the Naming options
category are applied to the current network on your computer.

Naming Options Controls how the LonMaker tool constructs a unique name for new
LonMaker shapes. If there is a naming conflict, the LonMaker tool
will append to a new LonMaker shape name a space, dash, or other
selected separator character followed by an instance ID. The instance
ID starts at 1 and is incremented by one each time a new shape of a
given type (device, router, functional block, and so on) with an
identical name of an existing shape is added to your LonMaker
drawing.

For example, the default name of the first generic device shape added
to your LonMaker drawing is Device. The second generic device
shape is Device 1, but you can change this to Devicel, Device-1, or
Device-001 based on the naming options you set.

Scope: Current network, current LonMaker computer
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Name/instance 1D
Separator
Character

Minimum Digits in
Instance ID

Instance ID Fill
Character

Remove Extra
Separator
Characters from
Name before
Appending Instance
ID

LonMaker User’'s Guide

Selects the character to be inserted between the LonMaker shape name
and the instance ID. The choices are Space (), Underscore (_), Dash
(-), Exclamation Point (!), and Hash (#). The default separator
character is Space ().

For example, the default name of the first analog input (AI-) LonPoint
device added to your LonMaker drawing with a

space () selected as the separator character is AI- 1. If you select a
dash as the separator character, the default name is AI--1.

Scope: Current network, current LonMaker computer

Sets the minimum number of digits to be used in the instance ID. The
default value is 1.

For example, the default name of the first analog input (AI-) LonPoint
device added to your LonMaker drawing with the minimum digits set
to 2 is AI- 01, set to 3 it is AI- 001, and so on.

To ensure that objects are listed numerically in various LonMaker
menus and reports, set the minimum digits in the instance ID to
accommodate the maximum number of a specific type of object you
plan on creating in a subsystem. For example, if you plan on creating
10 or more of a certain device in a subsystem, you should set the
minimum digits to two; if you plan on creating 100 or more of a
device, set it to three; and so on.

Scope: Current network, current LonMaker computer

Selects the characters to be inserted between the separator character
and the instance 1D when the number of digits in the instance ID is less
than minimum digits set. The choices are Space () or Zero (0). The
default fill character is Space ().

For example, the default name of the first analog input (AI-) LonPoint
device added to your LonMaker drawing with the minimum digits set
at 2 and a space selected as the fill character is AI- 1. If a zero (0) was
selected as the fill character, the default name is AI- 01.

Scope: Current network, current LonMaker computer

Automatically deletes any separator characters appended to LonMaker
shape names. This option is cleared by default.

For example, the default name of the first analog input (AI-) LonPoint
device added to your LonMaker drawing with this check box cleared is
Al- 1. If this check box was selected, the default name would be AT 1.

Scope: Current network, current LonMaker computer
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Network Explorer Options

The Network Explorer is an auto-hide window that displays a hierarchal view of the LonMaker
drawing. You can use the Network Explorer to navigate, view, and modify the subsystems, devices,
and device templates in your network design.

" Echelon LonMaker Design Manager
General l Options l Mewy Metvwork Options ] Lontaker Stencils  LonMaker Default Options I

COptions category: Restore Defaults |

retweork explorer

v Enahble network explorer

Wetwork Explorer Options
v Show ToolTips
Dizplayed Chiects
" Subszystems only
(" Subszystems and devices
¥ Subzystems, devices, and FBs

(" Subzystems, devices, FBs and Nv's

Lontdaker Crei

Ezit Help

The Network Explorer category contains the following options. The changes you make in the Network
Explorer options category are applied to all networks on your computer.

Enable Network Explorer

Network Explorer Options
Show ToolTips

Displayed Objects

336

Enables the network explorer to appear in your LonMaker
drawing. This option is selected by default.

Scope: All networks, current LonMaker computer

Enables the name of the LonMaker object and it absolute path
to appear in a ToolTip when the mouse pointer is positioned
over the object. This option is selected by default.

Scope: All networks, current LonMaker computer

Select the scope of the objects displayed within the network
explorer. You have four choices:

e Subsystems Only. Lists only the subsystems in the
LonMaker network.

e Subsystems and Devices. Lists the subsystems and
devices in the LonMaker network.

e Subsystems, Devices, and FBs. Lists the subsystems,
devices, and functional blocks in the LonMaker network.
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e Subsystems, Devices, FBs, and NVs. Lists the
subsystems, devices, functional blocks, and network
variables in the LonMaker network.

Scope: All networks, current LonMaker computer

NV Browser/Monitoring Options

* Echelon LonMaker Design Manager

Genersl | Options | Mew Metwork Options | LonMaker Stencis  LonMaker Defaut Options |

Options category: Il b 1 imonitaring Restore Defautts |

MY BroweserMonitoring Options

Catalog directory: |

'Get Walue' display duration: 15 seconds

Unigue 1P tag: | SHANE

[ Disable ActiveX cortrol design mode warning

[v Put monitored connections in LonMaker's dsta layver

Lonfdaker Cres 50 Exit Help

The NV Browser/Monitoring category contains the following options.

NV Browser/Monitoring
Options

Catalog Directory Specifies the directory containing resource files (.TYP, .FMT,
.FPT, and language files). The default directory is
LonWorks\Types. You should not modify this path, as the
resource file catalog should always be located in the
LonWorks\Types folder.

Scope: Current network, all LonMaker computers

‘Get Value’ Display Specifies the number of seconds that a value will be displayed

Duration when you right-click a Connector shape and then click Get
Input Value or Get Output Value. If you set this option to 0,
the value will be displayed indefinitely. The default time is 15
seconds.

Scope: All networks, current LonMaker computer

Unique IP Tag Specifies a tag that identifies a remote lightweight client to the
LNS server for accessing its monitor sets. A monitor set is a
group of point definitions that the LonMaker tool uses to
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monitor and control network variables. The tag is used to
correlate a lightweight client to its monitor sets. By default,
this tag is the computer’s Windows network name.

If you have existing monitor sets and you change this tag, the
existing monitor sets can no longer connect to the lightweight
client. To remove the monitor sets, use the Remove Monitor
Sets command from the Network Service Devices command
on the LonMaker menu.

Scope: All networks, current LonMaker computer

Disable ActiveX Control Disables the warning that appears when you drag an ActiveX

Design Mode Warning control to your LonMaker drawing. Dragging an ActiveX
control to your LonMaker drawing puts the LonMaker tool in
design mode, which affects the behavior of all ActiveX
controls. This check box is cleared by default.

Scope: Current network, current LonMaker computer

Put Monitored Connections Automatically displays monitored connections in the LonMaker

in LonMaker’s Data Layer Data Layer, in addition to displaying them in the LonMaker
Logical Layer. If cleared, monitored connections will only be
displayed in the LonMaker Logical Layer. This check box is
selected by default.

Scope: All networks, current LonMaker computer

Recovery Options

The Recovery options category lets you store and automatically update subsystem data in application
devices and routers. This is useful in the event you need to recover your LNS network database from
the network. Setting these options enables the LonMaker tool to use the saved subsystem data to place
application devices and routers in their correct subsystems. See Recovering a LonMaker Network in
Chapter 7, Maintaining Networks, for more information on the network recovery process.
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" Echelon LonMaker Design Manager

General | Options | New Netwark Options | Lonsker Stenclis  Lonhtaker Defaut Options |

Eestore Defaults ‘

Options categary:

Subsystem Recovery Options

[~ Set SCPTlocation value to subsystem path
[ Set location propetty to subsystem 1D

Update all devices when subsystem name is mocified Ask =

Lonkdaker Credits: 250

Exit | Help

The Recovery category contains the following options. The changes you make in the Recovery
options category are applied to the current network on all LonMaker computers.

Subsystem Recovery
Options

Set SCPT Location
Value to Subsystem
Path

If you select either of the following subsystem recovery options in
the LonMaker drawing, you need to resynchronize your drawing
and select the Update Location Path and ID in Devices check
box in the Synchronize LonMaker Drawings dialog box in order
to update the devices with the current subsystem location data.

To resynchronize your drawing, open the LonMaker menu, point
to Synchronization, and click Resynchronize.

Stores the subsystem path in the SCPTlocation configuration
property of an application device when it is created. Automatically
updates SCPTlocation when the application device is
commissioned. The SCPTlocation configuration property must
apply to the Node Object functional block if the device has a Node
Obiject functional block, or it must apply to the entire device if the
device does not have a Node Object functional block.

Automatically updates the SCPTlocation configuration property
when the application device is moved or its subsystem is moved or
renamed (provided that the Update all Devices when Subsystem
Name is Modified option is set to Yes) , or you select the Update
Location Path and ID in Devices check box in the Synchronize
LonMaker Drawing dialog. This check box is cleared by default.

If an application device and its functional blocks span multiple
subsystems, the LonMaker tool will use the subsystem path in
which the application device shape is located.

If the LonMaker tool cannot locate the applicable SCPTlocation
configuration property in an application device, the subsystem path
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Set Location Property
to Subsystem ID

Update all Devices
when Subsystem Name
is Modified

will not be stored in the device.
Scope: Current network, all LonMaker computers

Stores the subsystem ID in the location field of an application device
and router when the device is commissioned. Automatically updates
the subsystem ID in the location field when the application device or
router is moved or its subsystem is moved or renamed (provided that
the Update all Devices when Subsystem Name is Modified option
is set to Yes), or you select the Update Location Path and ID in
Devices check box in the Synchronize LonMaker Drawing dialog.
This check box is selected by default.

The subsystem ID is the first 15 bits of the LNS subsystem handle
(in a very large network, with many subsystems where more than
32767 subsystems have been created and deleted this could result in
multiple unique subsystems having the same ID).

Scope: Current network, all LonMaker computers

Select whether the LonMaker tool updates the SCPTlocation
configuration property and location field in an application device or
router when the path or ID of its subsystem changes. You have three
choices:

e No. Devices are not updated. You will need to resynchronize
your LonMaker drawing to update devices with the current
subsystem path and ID.

e Yes. Application devices and routers are automatically updated
to reflect the new subsystem path or ID.

e Ask. The LonMaker tool will prompt you whether to update
devices. This is the default.

Scope: Current network, all LonMaker computers
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Service Pin Options

* Echelon LonMaker Design Manager
Ceneral l Options l Mewy Metyvork Options ] Lontaker Stencilz  Lonhaker Defautt Options I

Restore Defaults |

Options categary: Service pin

Service Pin Options

[ Show service pin data
V¥ Serialize service pin access

[ Fitter hazed on channel

Lontdaker Crec

Exit

Helgx

You can set options for using the service pin when commissioning a device.

Show Service Pin
Data

Serialize Service
Pin Access

Filter Based on
Channel

Displays the service pin data received by the LonMaker tool when
you press the device’s service pin. This option is cleared by default.

You can change this option when you commission a device or router
in the Commission Device/Router Wizard.

Scope: Current network, current LonMaker computer

Limits service pin installation to only one installer looking for a
service pin message at a time. This option is recommended if
repeaters are used in the network or if multiple installers are installing
devices on the same channel. This option is selected by default.

Clear this check box if multiple users are commissioning devices at
the same time and are working on different channels connected by
configured routers.

Select this check box if multiple users are commissioning devices at
the same time and are working on channels connected by logical
repeaters, or if multiple users are installing devices on the same
channel.

Either setting can be used if you have a single user commissioning
devices at a time on the network.

Scope: Current network, all LonMaker computers

Ignores service pin messages not originating from the same channel
on which the device being installed is located. This option is cleared
by default.
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Select this check box if the network does not contain any logical
repeaters.

Clear this check box if the network includes any logical repeaters.

Scope: Current network, all LonMaker computers

Shape ToolTips Opftions

You can enable a ToolTip to appear when the mouse pointer is over a LonMaker shape in your
LonMaker drawing and select the type of data that appears in the ToolTip. Using a device for
example, you can set a ToolTip to display any or all of the following data items when the mouse
pointer is over its shape: shape name, template name, network variable alias data, Neuron 1D,
Subnet/Node ID, and LNS handle.

" Echelon LonMaker Design Manager

General | Optiores | Mew Network Options | LonMaker Stencils  LonMaker Defaul Optic-nSI

Options categary: Shape ToolTips Restore Defaults |

|+ Enable Loniaker shape ToolTips

ToolTip Options
Displayed ToolTip data tems:

Device shaps - Mame -
Device shape - Template name W
Device shape - N Alias data 2000

[ Device shape - Meuran 1D

[ Device shape - SubnetMade 1D

[ Device shape - LNS handis

FB shape - Mame

FB shape - Device name

FB shape - Functional profile name

[JFE shape - FB index

Connection shape - Connection description name
L Y LT ey v,

ToolTip delay (miliseconds)

Lontdaker Cres 50 Exit Help

The Shape ToolTips category contains the following options. The changes you make in the Shape
ToolTips options category are applied to all networks on your computer.

Enable LonMaker Displays a ToolTip when the mouse pointer is positioned over a
Shape ToolTips LonMaker shape. This check box is selected by default.

Scope: All networks, current LonMaker computer

ToolTip Delay Specifies the number of milliseconds the mouse pointer needs to
be positioned over a LonMaker shape for the ToolTip to be
displayed. The default value is 2000 ms (2 seconds).

Scope: All networks, current LonMaker computer
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Synchronization Opftions

* Echelon LonMaker Design Manager

Ceneral l Options l Mewy Metyvork Options ] Lontaker Stencilz  Lonhaker Defautt Options I

Options category: Synchronization

Lontaker Automatic Synchronization Options

Automatic update interval (seconds): 10

Maximum log ertries per drawing file: 100

Restore Defaults I

Lontdaker Credits: 250

Exit Helgx

The Synchronization category contains the following options.

Automatic Update
Interval (Seconds)

Maximum Log Entries
per Drawing File

Sets how frequently (in seconds) a LonMaker client checks the
LonMaker Event Log and updates its copy of a LonMaker drawing
to incorporate any changes made by other clients. The default
automatic update interval is 10 seconds.

Set the interval to 0 to disable automatic updates. You can then
apply updates when you open a drawing, or you can manually apply
updates by opening the LonMaker menu, pointing to
Synchronization, and then clicking Apply Events.

Scope: Current network, current LonMaker computer

Sets the maximum number of entries to be stored in the LonMaker
Event Log. Once the limit is reached, older entries will be deleted to
enable new entries to be logged. The default limit is 100 entries. To
disable the event log, set the limit to 0.

Scope: Current network, all LonMaker computers
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* Echelon LonMaker Design Manager

Warning Cptions

Genersl ] Options ] T Metweark Options] Lonksker Stencils  Lonbaker Default Options ]

Options category: BAErmings

IV Enable warning when new device reguires commissioning

W Enable wwarning when functional black has no matching device

v Enahle warning when commiszioning Offflet

¥ Enable wearning when incompatible application is loaded

¥ Enakle wearning before upgrading NS0

v Enahle warning when LonMaker languadge setting does not match Wisio

v Enable wwarning when Lonkaker language does not match netuwork

v Enable Wisio version warning

v Enable wwarning sbout pending credit requests when devices are decommissioned.

v Enable wwarning about pending credit requests when devices are deleted.

Restore Defaults ‘

Lontaker Creds

Exit | Help I

The Warnings category contains the following options, which are all selected by default.

Enable Warning When
New Device Requires
Commissioning

Enable Warning When
Functional Block has
no Matching Device

Enable Warning When
Commissioning OffNet

Enable Warning When
Incompatible
Application is Loaded

Enable Warning
Before Upgrading
NSD

Displays a message when you create a new device that needs to be
commissioned.

Scope: Current network, current LonMaker computer

Displays a message when you drag a functional block shape onto a
drawing but there is no compatible device on the drawing page.
You will be prompted to select another subsystem.

Scope: Current network, current LonMaker computer

Displays a message when you commission a device or router
while the LonMaker tool is OffNet. Commissioning while the
LonMaker tool is OffNet sets the Neuron ID of the device shape,
but it does not affect the physical device.

Scope: Current network, current LonMaker computer

Displays a message if you attempt to load an incompatible
application image into a device.

Scope: Current network, current LonMaker computer

Displays a message when upgrading the LNS network interface,
which is represented by the network service device (NSD) shape
in the LonMaker drawing.

The LonMaker tool upgrades the network interface when you
upgrade from a version of the LonMaker tool before Release 3, or
if you are switching between a fast LNS network interface (layer
2) and a legacy LNS network interface (layer 5). If you attempt to
do either of these, the LonMaker tool will ask whether to upgrade
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Enable Warning When
LonMaker Language
Setting does not
Match Visio

Enable Warning When
LonMaker Language
Setting does not
Match Network

Enable Visio Version
Warning

Enable Warning
About Pending Credits
Request When Devices
are Decommissioned

Enable Warning
About Pending Credits
Request When Devices
are Deleted

the NSD. In most cases, you should perform the upgrade.
However, if you are only temporarily using a different network
interface, you may choose not to upgrade. In this case,
communication with physical devices is limited until you reopen
the network with the original network interface. If initially you
choose not to upgrade the NSD and decide later to upgrade, right-
click the NSD shape, and then click Upgrade NSD on the shortcut
menu.

When moving from an LNS fast (layer 2) network interface to a
legacy LNS (layer 5) network interface, all connections and
monitor sets may not be created on the new network interface. If
this happens, a dialog displays the items that will be lost and gives
you an opportunity to cancel the upgrade.

Scope: Current network, current LonMaker computer

Displays a message when the language set in the LonMaker tool
and the currently installed language in Visio do not match.

Scope: All networks, current LonMaker computer

Displays a message when the languages set in the LonMaker tool
and the LonMaker drawing do not match.

This can occur if the installed languages are different between the
LonMaker tool that created the LonMaker drawing and the one
opening it.

Scope: Current network, current LonMaker computer

Displays a message if the version of Visio installed on your
computer is incompatible with your version of the LonMaker tool.

This applies only to versions of Visio newer than Visio 2003. If
an older version of Visio is installed on your computer and you do
not also have Visio 2003 installed, the LonMaker tool will not run
on your computer.

Scope: All networks, current LonMaker computer

Displays a message when you have ordered LonMaker credits, and
you are trying to decommission one or more devices prior to
receiving a new application key.

Decommissioning devices before receiving your application key
will invalidate your activation code (also called the PC key). If
you proceed with decommissioning a device, you will need to
submit a new request for an activation key (also called the
application key).

Scope: All networks, current LonMaker computer

Displays a message when you have ordered LonMaker credits, and
you are trying to delete one or more devices prior to receiving a
new application key.

Deleting devices before receiving your activation key will
invalidate your activation code (PC key). If you proceed with
deleting a device, you will need to submit a new request for an
activation key (application key).

Scope: All networks, current LonMaker computer
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Appendix B - Installing Network
Interfaces

You can use any compatible IP or LNS network interface with the LonMaker tool.
Compatible network interfaces include the i.LON 10 and i.LON 100 IP interfaces, U10
and U20 USB interfaces, PCC-10 PC Card, PCLTA-20 and 21 PCI Cards, SLTA-10
Serial LonTalk Adapter, and an Ethernet card used with an i.LON 100 with IP-852
routing or an i.LON 600 router. This appendix explains how to install the hardware for
and configure the PCLTA-10, PCLTA-20, and PCC-10 network interfaces. If you are
using one of the other network interfaces, see the documentation for the network interface
for installation instructions.
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Installing the PCLTA-10 Network Interface

The following section describes how to install and configure the hardware for the PCLTA-10 network
interface. The driver software is installed automatically when you install the LonMaker tool. Make
sure the driver software is installed before installing the hardware and configuring the network
interface.

Installing the PCLTA-10 Hardware

LN\

EZD Warning

This product contains devices which are sensitive to static electricity. Before
installing or removing the PCLTA-10 adapter or the network cables, discharge any
static electricity which may have accumulated to earth ground.

L, T

1. Turn off the computer and remove the power cord.

2. Open the computer case and locate an empty 16-bit slot with room for a half-length, half-height
ISA-card. Remove the corresponding blank panel from the rear of the computer. Set aside the
screw.

3. Insert the PCLTA-10 network interface into the slot, ensuring that the edge connectors are fully
mated and the slot in the rear panel-mounting lug of the PCLTA-10 network interface is aligned
with the threaded hole in the computer chassis.

4. Replace the screw to hold the PCLTA-10 network interface firmly in place.

5. Reinsert the power cord and then restart the computer. A New Hardware Found window will be
displayed briefly when the operating system recognizes the PCLTA-10 network interface.

Configuring the PCLTA-10 Network Interface

Once the PCLTA-10 hardware has been installed, you must load the PCC10VNNI firmware image to
the PCLTA-10 device. To accomplish this, follow these steps:

1. Click Start on the taskbar, point to Settings, and then click Control Panel.
2. Open LONWORKS Plug ‘n Play. The following dialog appears:
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LonWorks® Plug 'n Play 2 x

 Device Selectad

LOM1 h Transceiver... |

NI Application Diagnostics. .. |
IF'l:L'I Ml vI

Syztem Image Path

Ic: larwark shimageshpeltal 0

v Automatic Fluzh Cancel

— General Settings

L plink. Bufering IE _Ij
Select the numenc base for all Lonta/arks ILE”.” vl

Flug 'n Flay devices:

Help | Apply | Cancel | 0K I

3. Ensure that the System Image Path matches the one used during software installation.
4. Select PCC10VNI from the NI Application list and then click Apply.

5. Click Diagnostics. If the PCLTA-10 software and hardware installation has proceeded
correctly, the following dialog appears (refer to the PCLTA-10 online help if it does not appear):

k. I Test | [Camm | Sewmel Heﬂmtl Hmetl

— Comments

LonWork=® PCC10-PCLTA10-PCLTAZ0 Dewice Driwver :J
Verzion: 2.01
Card Twpe: PCLTA-10
Driver Status=:
Loaded Image Size: 57344
Interrupt Count: 80

Feady

6. Click Test. The following statistics should appear.
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—— Hefwork Interface Status

CRC Errors: [00000]

TX Timeouts: [00000]

Lost {(APP) Mes=zages: [00000]

Miz=zed (HET) Mes=zages:
[00000]

Hode State: Unconfigured

Most recent error: 0

Reset Cause: External

If the test passes, the computer can communicate with the PCLTA-10 network interface. If you
receive an error message or your system hangs after clicking the Test button, uninstall the driver,
reboot your computer, reinstall the software, and try running this diagnostic again.

7. Click COMM to make sure that the interface network interface can communicate with a test
device.

8. Click OK. The control panel will enter a receive-ready state and will display the following
message while waiting for a service pin message from another device on the network: “Now
waiting for a service pin message.”

9. Press the service pin on any device attached to the same network as the PCLTA-10. After you
press the service pin and the control panel receives the service pin message, the control panel
sends a request/response diagnostic message to the device originating the service pin message
using Neuron ID addressing. It will repeat this operation, referred to as a “ping, every second until
you click OK or Quit. Results will be displayed similar to the following:

Received service pin, pinging node:

Neuron ID: 01 23 45 67 89 10

Program ID: A_NODE

** Ping Passed **

** Ping Passed **

** Ping Passed **

This series of tests is intended to confirm that the network interface card is properly configured
and can communicate with a device on the network.

10. Click OK to close the dialog, and then click OK again to close the LONWORKS Plug N’ Play
application.

Installing and Configuring the PCLTA-20 Network
Interface

The following section describes how to install and configure the hardware for the PCLTA-20 network
interface. The driver software is installed automatically when you install the LonMaker tool. Make
sure the driver software is installed before installing the hardware and configuring the PCLTA-20
device.
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Installing the PCLTA-20 Hardware

ESD Warning

This product contains devices which are sensitive t
1nstalling or remw

sratc elec ricity wnic

1. Turn off the computer and remove the power cord.

2. Open the computer case and locate an empty 32-bit PCI slot. Remove the corresponding blank
panel from the rear of the computer. Set aside the screw.

3. Insert the PCLTA-20 card into the slot, ensuring that the edge connectors are fully mated and the
slot in the rear panel-mounting lug of the PCLTA-20 card is aligned with the threaded hole in the
computer chassis. If you are using a Model 74405 PCLTA-20/SMX Interface, or a Model 33100-
20 PCLTA-20 Protocol Analyzer, insert the SMX transceiver in accordance with the
manufacturer’s instructions before installing the PCLTA-20—see the LONWORKSe SMX™
Transceiver Installation Instructions document 078-0145-01 version D or later if using an Echelon
SMX transceiver. The height of the PLM-10, PLM-2X, and PLM-30 Power Line SMX
Transceivers is such that two (2) PCI slots must be allocated for a PCLTA-20 equipped with
a PLM transceiver, even though the card will be plugged into only one slot.

4. Replace the screw to hold the PCLTA-20 card firmly in place.

5. Reinsert the power cord and then restart the PC. A New Hardware Found window will be
displayed briefly when Windows recognizes the PCLTA-20 card.

Configuring the PCLTA-20 Network interface

Once the PCLTA-20 hardware has been installed, you must load the PCC10VNNI firmware image to
the PCLTA-20 device. Configure the PCLTA-20 device in the same manner as described in
Configuring the PCLTA-10 Network interface.

Installing and Configuring the PCC-10 Network
Interface

The following section describes how to install and configure the hardware for the PCC-10 network
interface. The driver software is installed automatically when you install the LonMaker tool. Make
sure the driver is installed before installing the PCC-10 card and then configuring it.

Installing the PCC-10 Card Hardware

The PCC-10 card conforms to the Personal Computer Memory Card International Association’s
(PCMCIA) standard for hot plug-in. The PCC-10 card will not be harmed if it is inserted into, or
removed from, a PC Card slot that conforms to this standard, whether the computer is on or off. In
addition, the PCC-10 card is recognized as an Underwriter’s Laboratories (UL) Listed Accessory and
is designed to be used with UL Listed equipment.

Do not force the insertion of a PCC-10 card. You can only insert the PCC-10 card one way into a PC
Card slot. The keyed notches prevent the card from being inserted upside down. If you reboot the
computer after installing the software, insert the PCC-10 card into an open PC Card slot. Otherwise,
reboot the computer before inserting the card.
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Windows does not load the device driver for the PCC-10 card until it discovers the first PCC-10 card.
Likewise, when you remove the last PCC-10 card, Windows unloads the device driver, thus freeing
any system resources it was using.

Each PCC-10 card requires a single, dedicated interrupt request (IRQ) and four contiguous bytes of 1/O
address space starting on a modulo-4-based address.

If you remove a PCC-10 card while an application is using the card, Windows will lose
communication with the device, which cannot be restored by re-inserting the card. Some applications
will display unusual behavior, and will not properly function. Any application using the PCC-10 card
must be restarted if a PCC- 10 card has been removed to ensure proper operation of the device and
software.

The first time you insert a PCC-10 card into a running computer, a window will appear with the words
“Echelon Corp.- PCC-10.” Another window will appear stating that the Windows operating system is
building a new database from the device information installed by the PCC-10 installation diskette.
You can configure the new hardware when the computer has finished writing the device information.

Configuring the PCC-10 Network inferface

352

Once the PCLTA-10 hardware has been installed, you must load the PCC10VNNI firmware image to
the PCLTA-10 device. To accomplish this, follow these steps:

1. Click Start on the taskbar, point to Settings, and then click Control Panel.

2. Open LONWORKS Plug ‘n Play.

3. Ensure that the System Image Path matches the one used during software installation.
4. Select PCC10VNI from the NI Application list and then click Apply.
5

Click Diagnostics. If the PCC-10 software and hardware installation has proceeded correctly, the
following dialog appears (refer to the PCC-10 online help if it does not appear).

PCCLONT Diagnostics ]

Test | Cormm | Service | Restart | Bezet |

— Comments

LonWorks® PCC10-PCLTAL1QD Device Driver :J
Version: 1.19
Card Type: PCC-10 .~ LMPA
Driver Status:
Humber of Free LTA Output Buffers—
Hon-Priority: 31. Priority: 15
Loaded Image Size: 16384
Interrupt Count: 6

Ready

6. Click the Test button. The following statistics should appear.
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—— Hebwork Interiace Status

CRC Errors: [00000]

TX Timeouts: [00000]

Lost (APP) Meszsszages: [00000]

Miz=zed (HET)} Meszages:
[00000]

Hode State: Unconfigured

Mo=st recent error: 0

Reset Cause: External

If the test passes, the computer can communicate with the PCC-10 network interface. If you
receive an error message or your system hangs after clicking the Test button, uninstall the driver,
reboot your computer, reinstall the software, and try running this diagnostic again.

7. Click COMM to make sure that the interface network interface can communicate with a test
device.

8. Click OK. The control panel will enter a receive-ready state and will display the following
message: “This procedure will configure the Network Interface for a zero-length domain. Do you
want to proceed?”

9. Click OK. The control panel enters a receive-ready state and displays the following message
while waiting for a service pin message from another device on the network: “Now waiting for a
service pin message.

10. Press the service pin on any device attached to the same network as the PCC-10. After you press
the service pin and the control panel receives the service pin message, the control panel sends a
request/response diagnostic message to the device originating the service pin message using
Neuron ID addressing. It will continue pinging the device every second until you click OK or
Quit. Results will be displayed similar to the following:

Received service pin, pinging node:
Neuron ID: 01 23 45 67 89 10
Program 1D: A_NODE
** Ping Passed **
** Ping Passed **
** Ping Passed **
This series of tests is intended to confirm that the network interface card is properly configured
and can communicate with a device on the network.

11. Click OK to close the dialog, and then click OK again to close the LONWORKS Plug N’ Play
application.
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Appendix C- LonMaker QuickStart
Exercise

This appendix contains a quick exercise in which you create a simple network that
monitors and controls the temperature in a system using two devices and three
functional blocks.
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nMaker QuickStart Exercise

This section shows you how to quickly create a basic, fully functioning control network using the
LonMaker tool and the LonPoint Plug-in. The LonPoint Plug-in, which is included with the LonMaker
tool, provides LonPoint-specific user interfaces for configuring properties on LonPoint devices. The
LonPoint Plug-in must be installed on your computer for this quick-start exercise, but you do not need
any physical devices.

In this quick-start exercise, you will design the following small network that monitors and controls the
temperature in a system. This is a common operation required in many control networks, and the
LonMaker tool simplifies this capability with its network design and installation features.

Analog Thermostat Digital Exhaust Fan Switch

Analog Temperalure Sensor

Al-10W3 D0-10w3
H . Digital*u
Input Device| Device

TP FT-10 Channel
|

You will create and configure two devices: (1) an analog input device that monitors the temperature of
a system by measuring the resistance of a thermistor, and (2) a digital output device that controls an
exhaust fan. The analog input device starts the exhaust fan if the system temperature exceeds a certain
set point. After adding the devices, you will assign functional blocks to them.

For the analog input device, you will create two functional blocks: one that represents a temperature
sensor and another that represents a thermostat. The temperature sensor functional block translates
raw input values from the analog-to-digital converter on the analog input device to temperature output
values, and then passes the temperature output value to the thermostat functional block.

For the digital output device, you will create a functional block that represents the on/off switch on the
exhaust fan.

To create the quick-start example, follow these steps:

1. If you plan on working with the LonMaker tool attached to the network, install and configure your
network interface. If you are using an LNS network interface such as the i.LON 10 Ethernet
Adapter, i.LON 100 Internet Server, i.LON 600 LonWorks/IP Server, U10, U20, PCC-10,
PCLTA-10, PCLTA-20, PCNSI, SLTA-10, or PL-SLTA, install the network interface hardware
and configure the network driver as described in the documentation for the network interface,
which is available online at http://www.echelon.com

2. Place the LonMaker tool in demo mode as described in Creating LonMaker Demonstration
Networks in Chapter 10, LonMaker Credits, to prevent using credits for this exercise.

3. Create a new LonMaker demo network. See Creating a New LonMaker Network Design in
Chapter 3, Getting Started for instructions on creating a new network.

4. Optionally, you can assign a descriptive name (such as the channel type as in the figure above) for
the default channel that appears when you open your LonMaker drawing. To change the channel
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name, right-click the channel shape, click Properties on the shortcut menu, enter the new channel
name in the Name box, and then click OK.

5. Define and commission (optional) the analog input and digital output LonPoint devices.

a. Enable one-click device creation. Open the LonMaker menu and then click LonMaker
Options. Select Device from the Options Category list. Select the Enable Automatic
Channel Selection check box.

b. To commission the devices, under New Device Options, select the Commission after
Creation check box Prompt for Device State.

=

c. Drag an Al-10 device shape [#:12+ | from the LonPoint Shapes 3.0 stencil to the drawing.
Press the service pin on the device if you are commissioning it.

=

d. Drag a DO-10 device shape [2212+#| from the LonPoint Shapes 3.0 stencil to the drawing.
Press the service pin on the device if you are commissioning it.

6. Assign Functional Blocks to the LonPoint Devices.

a. Enable one-click functional block creation. Open the LonMaker menu and then click
LonMaker Options. Select Functional Block from the Options Category list. Select the
Enable Automatic Device Selection check box.

LX)

Foalo

b. Drag an analog input functional block wux | from the LonPoint Shapes 3.0 stencil to the
drawing. The functional block will automatically be assigned to the Al-10 device.

This functional block represents the temperature sensor. Optionally, you can rename the
functional block to “Analog Temperature Sensor” or to another descriptive name. Right-click
the functional block, select Properties from the shortcut menu, enter the desired name in the
FB Name box, and then click OK.

@

Analog Fn
c. Drag an analog functional block L_Bsk_| from the LonPoint Shapes 3.0 stencil to the drawing.

The functional block will automatically be assigned to the Al-10 device. This functional
block represents the thermostat. Optionally, you can rename the functional block to “Analog
Thermostat™ or to another descriptive name.

t ]

Digital

d. Drag a digital output functional block [ 2¢te« | from the LonPoint Shapes 3.0 stencil to the
drawing. The functional block will automatically be assigned to the DO-10 device. This
functional block represents the exhaust fan switch. Optionally, you can rename the functional
block to “Digital Exhaust Fan Switch” or to another descriptive name.

7. Connect the network variables.

a. Connect the temperature sensor (Al) functional block to the thermostat (AFB) functional
block.

Select the Connector tool ' on the Visio Standard toolbar. Point to the Analog network
variable on the temperature sensor (Al) functional block until a red square appears around the
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shape. Hold down the mouse button and then point to the A1 network variable on the
thermostat (AFB) functional block.

Analog Termperalure Sensor Analcy Tharmostat

b. Connect the thermostat (AFB) functional block to the exhaust fan (DO) switch functional

block. Connect the Digital _Out network variable on the Thermostat (AFB) functional block
to the Digital input network variable on the Exhaust Fan Switch (DO) functional block.
Select a different tool on the Visio toolbar

Analog Thermostat Digital Exhaust Fan Switch

Configure the temperature sensor (A1) functional block. This functional block translates the raw
measured input data representing the resistance of the thermistor to output values representing
temperatures.

a. Right-click the Temperature Sensor (Al) functional block and then click Configure on the
shortcut menu. The LonPoint Object Properties dialog opens with the Analog Input tab
selected.

B Analog Temperature Sensor - LonPoint Object Properties - Silij'sy::st"' m 1/ analoc L o |
[ HE Lt

Analog nput I Tranzlation | Output Palametersl Statusl

—ADC Settings———————— — Tranzlation—— Device Offset
i - | ‘ Analog Output
eazurement T ppe;

E_E)—r — — I32 — -

[aks =] ¥ Enabled Healnes
[mput #1

Meazurement Cument:

? |25 s "I

Input Gain:

'

Meazurement Limit; Sample Interyal:
10 l B00ms = I
Filter Location:

" BOHz ¥ BOH=z |

QK. l Cancel Apply Help

b. Under the Translation box, select the Enabled check box.

Appendix C - QuickStart Exercise



c. Inthe Device Offset box, enter 32 if the temperature is displayed in Fahrenheit (degrees F),
or enter 0 if the temperature is displayed in Celsius (degrees C). The temperature displayed
depends on the Regional Settings in Windows.

d. Click the Translation tab. A translation table appears. The translation table maps a set of
input values for a thermistor to a set of temperature output values. The temperature values are
then sent to the Analog output network variable on the Thermostat (Al) functional block. The
values that lie between defined input/output pairs are determined by the LonPoint software,
which automatically interpolates the values linearly.

e. Enter the following values into the translation table and then click OK. Fahrenheit values are
shown first and then the Celsius values.

Eﬂnnalog Temperature Sensor - LonPoint Dbject Properties - [Subsystem

=10

Analog Input  Translation | Clutput Parametersl Statusl

Meazured Output Meazured Output

Walue Walue Yalue Yalue
ofo 32 10 [o E3 o
1 [3000 455 1 [o 3 Load |
2 |7000 431 12 |0 86
3 |25000 725 13 |0 86 ﬂl
4 150000 g6 14 10 a6
510 86 15 |0 86
g |0 86 16 |0 86
710 86 17 |0 86
=R g6 18 |0 26
310 g 19 |0 6

Output Units: degrees F

oK I Cancel Apply | Help |

Eﬂnnalog Temperature Sensor - LonPoint Object Properties - [Subsystem 1, og Inpu 5 |E||i|

Analog Input  Translation | Qutput Parametersl Statusl

Meazured Output tMeasured Olutput

Walug Walug Walue Yalug
ofo 0 10 [o 0 o
1 [3000 75 1 o 30 Load |
2 |7000 95 12 |0 a0
3 |25000 225 13 |0 a0 ﬂl
4 150000 30 14 |0 a0
510 a0 15 |0 a0
g |0 30 16 |0 a0
70 a0 17 |0 a0
g |0 30 18 |0 a0
910 a0 18 |0 a0

Output Units: degrees C

aK I Cancel Loply Help |
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f.  If you do not have a thermistor, you can send a value onto the network by entering an override
value and then enabling the override. To enter the override value, click the Output
Parameters tab, and then in the Override box, enter the value that you wish to send onto the
network. To enable the override, click the Status tab, and then under Object Status, click
Override On.

g. Click OK.

9. Configure the thermostat (AFB) functional block. This functional block enables the definition of
the hysteresis and the setpoint that the temperature must reach before an action is taken. In this
quick-start exercise, the action is turning on or shutting off the fan.

a. Right-click the thermostat (AFB) functional block and then click Configure on the shortcut
menu. The LonPoint Object Properties dialog opens with the Analog Function Block tab
selected.

Eﬂnnalng Thermostat - LonPoint Object Properties - [Subsystem 1. iput Dey = |D|ﬂ

Analog Function Block |Inputs| Functionl Dulputsl Heartbeatsl Slatusl

— Function: RELAY———
Analog Input 1 ~ Inputs — Olutputs ——
w MO
Analog Output
0 » ==
Analog Input 2
—_— # M
Drigital Dutput
—
Digital Input
—_— » C

0k I Cancel Gppiu Help

b. Click the Inputs tab. The following dialog appears:

360 Appendix C - QuickStart Exercise



¥# analog Thermostat - LonPaint Object Properties - [Subsystem 1 /fnalog In ==l
&nalog Function Block  Inputs |Functi0n| Elutputsl Healtbeatsl Statusl
Analog [nput 1 — Input Select
L > * Uze Network Variable MO
" Use Congtant o
|32 degrees F
¥ Lheolite € Differertial
Analog Input 2 — Input Select
&%——» " Use Metwork Variable N
% Use Constant T Square Boot 4
|?2.5| deqrees F
* fhsolute  © Differential
0K I Cancel | Apply Help

c. For the Analog Input 2 network variable, click Use Constant and then enter the setpoint,
which for this example, is 72.5 for Fahrenheit or 22.5 for Celsius.

d. Click the Function tab. The following dialog appears:
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Eﬂnnalug Thermostat - LonPoint Object Properties - [Subsystem 1 /Anals ] o] 1 |
Analog Function Block I Inputs  Function | COutputs I Heartbeats I Statuz I
— Function Type
& Logic " Math " Enthalpy
— Logic Function — Math Function—
" High Select ) Add
" Low Select £ Subtract
" Relay £ ultiply
o
Greater Than  Divide
" Less Than
" Greater Than or Equal
" Less Than ar Equal
— Hysteresis
|4-E4 deqrees F
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e. Under Logic Function, click Greater Than.

Now, if the value from Analog Input 1 (the temperature) is greater than or equal to the value
from Analog Input 2 (the setpoint), the Digital_Out output network variable on the
thermostat (AFB) functional block will transmit a value of On. After the Digital input
network variable on the fan exhaust switch (DO) functional block receives and processes the
On value, the exhaust fan turns on. If the temperature is less than setpoint, the Digital Out
network variable on the thermostat (AFB) functional block transmits a value of Off to the
Digital input network variable on the fan exhaust switch (DO) functional block and the fan
shuts off.

f.  In the Hysteresis box, enter the hysteresis value, which for this example, is 4.5 for Fahrenheit
or 2.5 for Celsius.

The hysteresis value affects the digital output value. The hysteresis value determines how
great a difference, as a floating-point number, must exist between the network variables
(operands) in the selected function to change the value passed by the digital output network
variable. Using the previous example, the temperature now must be more than 4.5° above the
setpoint (72.5° F or 22.5° C) for the Digital_Out network variable on the thermostat (AFB)
functional block to transmit an On value. Conversely, the temperature must drop more than
4.5° below 72.5° F or 22.5° C for the Digital_Out network variable to transmits an Off value.

g. Click OK.

10. If you physically have the analog input and digital output LonPoint devices, you can monitor the
network variables to verify that the network is functioning properly. You can do this by
monitoring the connections, using the LonMaker Browser, or creating a Data Point shape (see
Chapter 6, Monitoring and Controlling Networks, for how to use each of these network
monitoring tools).

Raise or lower the temperature on the analog input device. The network variable values
representing the temperature should change accordingly. As the temperature rises, the fan
(represented by a LED on the DO-10 device) should illuminate. As the room cools down, the fan
(LED) should turn off.
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Appendix D - LonMaker Credits
Order Form

This appendix provides a printed copy of the order form for LonMaker credits. See
Chapter 10, LonMaker Credits for information on using and adding LonMaker credits
and instructions for using this order form. The order form in this appendix is only for use
when you cannot automatically generate an e-mail or printed form as described in
Chapter 10.
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LonMaker Credits Order Form

TO ORDER LONMAKER(R) CREDITS, PLEASE FILL IN ALL THE BLANK FIELDS
IN THE TOP PART OF THE FOLLOWING FORM, SELECT ONE OF THE

BILLING OPTIONS BY FILLING IN A CHECKBOX IN THE BOTTOM PART OF
THE FORM, AND FILL IN THE BLANK FIELDS IN THE SELECTED BILLING
OPTION. IF YOU ARE ORDERING NO CHARGE CREDITS, YOU MUST FILL

IN ONE OF THE CHECKBOXES EXPLAINING THE REASON FOR THE ORDER.

IF YOU ARE REQUESTING NO CHARGE REPLACEMENT CREDITS, YOU MUST
FILL IN A REASON AT THE BOTTOM OF THIS FORM.

A BLANK FIELD IS A FIELD WITH A COLON (*":") AT THE END OF THE
LINE. IF ANY OF THIS INFORMATION IS MISSING, YOUR ORDER WILL
BE DELAYED. A VALID SERIAL NUMBER AND PC KEY IS REQUIRED.

TO: Echelon License Administrator
E-mail: credits@echelon.com
Fax: +1-408-790-3833 (please use e-mail if available)

FROM: Name:
Company:
Address Line 1:
Address Line 2:
Phone:

Fax:
E-mail:

SUBJECT: Order for LonMaker Credits (Form 3.20)
Please process the following order:

Number of LonMaker credits ordered:

Number of LonMaker credits to be delivered (if less than the
quantity ordered):

Product: LonMaker Credits

Model Number: 37100

Price Each:

Total Price:

Following are the list prices. These prices are subject to
change. Contact your distributor for current and local pricing.
Your distributor may also provide you with an alternate mailing
address for this order.

List price: US$5.00

List price when upgrading a device previously commissioned with
an LNS Device Credit: US$3.50

Price for authorized free uses: No charge (see agreement below)

The following serial number and PC key values are filled in
automatically by the LonMaker tool when you generate a LonMaker
credit order as described in Chapter 6 of the LonMaker User's
Guide. You should always use the order form generated by the
software, include the entire form, and send the form by e-mail
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(or fax if e-mail is not available) to ensure that there are no
errors in transcribing the serial number and key values.

LonMaker Serial Number:
PC Key:

Select one of the following payment methods and fill in
the information for the requested method:

[ 1 Credit Card (minimum order of 20 credits; only required
if you are ordering LonMaker credits without a purchase
order)

Type of Credit Card:
[ 1 American Express
[ ] MasterCard
[ ] Visa
Name on Credit Card:
Credit Card Number:
CSC or CVC Number:
Expiration Date:
Credit Card Billing Address (if different than above):
Name:
Address Line 1:
Address Line 2:
City:
State/Province/Region:
ZIP/Postal Code:
Country:

[ 1 Purchase Order (minimum order of 20 credits; only required
if you are ordering LonMaker credits without a credit card)

Purchase Order Number:
Authorized By:
Company Billing Address (if different than above):
Name:
Address Line 1:
Address Line 2:
City:
State/Province/Region:
ZIP/Postal Code:
Country:

[ 1 No charge evaluation, development, test, support,
production, training, or replacement credits (check
all that apply). By submitting an order for free
credits, you agree that you will use these free
credits only for the authorized purposes that you
have selected below, and you agree that you will
provide Echelon with information as reasonably
requested by Echelon to verify that the use of
these LonMaker Credits is limited to the authorized
uses. There is no minimum order size; maximum
order size is indicated below.
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[ 1 Evaluation use. LonMaker Credits used for
evaluating the LonMaker Integration Tool.
Limited to 500 free credits per company per
year.

[ 1 Internal development and test use. LonMaker
Credits used for the development and testing
of devices that will solely will be used for
development, or that will be shipped in the
unconfigured state. Limited to 500 free credits
per device type per year.

[ 1 Support use. LonMaker Credits used by a support
engineer to provide support to a customer using
the LonMaker tool. The customer must have paid
for the LonMaker Credits used for the customer's
devices. Limited to 500 free credits per
support engineer per year.

[ 1 Production use. LonMaker Credits used for
manufacturing test. Devices must be shipped in
the unconfigured state. Limited to 1 free
credit per manufactured device shipped in the
unconfigured state.

[ 1 Training use. LonMaker Credits used solely
for training. Any devices installed during
training must not be used in a production or
operational system. Limited to 500 free credits
per class.

[ 1 Replacement use. LonMaker Credits used to
replace LonMaker Credits that were lost due to
a PC hardware or software failure. Limited to
the number of credits that were lost as a result
of the failure. PLEASE ENTER A DESCRIPTION OF
HOW THE CREDITS WERE LOST (THIS INFORMATION IS
REQUIRED TO GET A NO CHARGE REPLACEMENT KEY):

Your LonMaker credits will be sent to you as an application key
that will be sent to you by e-mail or fax.
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Appendix E - LonMaker Software
License Agreement

This appendix provides a printed copy of the LonMaker Turbo Integration Tool Software
License Agreement.
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LonMaker Software License Agreement

LonMaker® Integration Tool
NOTICE

This is a legal agreement between you and Echelon Corporation (“Echelon”). YOU MUST READ
AND AGREE TO THE TERMS OF THIS SOFTWARE LICENSE AGREEMENT BEFORE ANY
LICENSED SOFTWARE CAN BE DOWNLOADED OR INSTALLED OR USED. BY CLICKING
ON THE “I AGREE” OR “ACCEPT” BUTTON OF THIS SOFTWARE LICENSE AGREEMENT,
OR DOWNLOADING LICENSED SOFTWARE, OR INSTALLING LICENSED SOFTWARE, OR
USING LICENSED SOFTWARE, YOU ARE AGREEING TO BE BOUND BY THE TERMS AND
CONDITIONS OF THIS SOFTWARE LICENSE AGREEMENT. IF YOU DO NOT AGREE WITH
THE TERMS AND CONDITIONS OF THIS SOFTWARE LICENSE AGREEMENT, THEN YOU
SHOULD EXIT THIS PAGE AND NOT DOWNLOAD OR INSTALL OR USE ANY LICENSED
SOFTWARE. BY DOING SO YOU FOREGO ANY IMPLIED OR STATED RIGHTS TO
DOWNLOAD OR INSTALL OR USE LICENSED SOFTWARE.

LonMaker Software License Agreement

In consideration of Your agreement to the terms of this Agreement, Echelon grants You a limited non-
exclusive, non-transferable license to use up to two (2) copies of the Licensed Software and
accompanying documentation and any updates or upgrades thereto provided by Echelon according to
the terms set forth below. If the “Trial Edition” of the Licensed Software is being provided to You, then
Your use of the Licensed Software is limited to thirty (30) days from the time the Licensed Software is
installed on a computer. If the Licensed Software is being provided to You as an update or upgrade to
software which You have previously licensed, then You agree to destroy all copies of the prior release
of this software within thirty (30) days after installing the Licensed Software; provided, however, that
You may retain one (1) copy of the prior release for backup, archival and support purposes.

DEFINITIONS
For purposes of this Agreement, the following terms shall have the following meanings:

e “Commission” means to assign and write any part of the LONWORKs® Network Configuration for a
LONWORKS Device.

e “Commissioned Device” means a LONWORKS Device that (i) has a valid LONWORKS Network
Configuration and (ii) has an entry in an LNS Server’s database.

e “Documentation” means the documentation included with the Licensed Software.

e “Licensed Software” means all computer software and associated media, printed materials, and
online or electronic documentation that accompany the LonMaker Integration Tool product;
including, without limitation, any and all executable files, add-ons, stencils, templates,
SmartShapes® symbols, filters, tutorials, help files and other files, that accompany such software or
the Documentation.

o “LonMaker Credits” means credits that are purchased from Echelon or an Echelon-approved
LonMaker Credit reseller for the purpose of Commissioning or Recovering more than sixty four
(64) (for the “Professional Edition) or more than five (5) (for the “Standard Edition”) LONWORKS
Devices with the Licensed Software.

o “LONWORKS Network Configuration” means a valid ANSI/CEA-709.1 Domain, Subnet, and Node
address, as well as valid Group, Network Variable Selector, and Message Tag values, as defined by
the ANSI/CEA-709.1 Protocol.

e “LONWORKS Device” means a product designed for use in a network based upon Echelon’s
LONWORKS platform, including without limitation LONWORKS Application(s) as set forth in the
LoNWORKS OEM License Agreement between You and Echelon.
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o “Multi-Port Router” means any of Echelon’s family of products that contain multiple Routers,
including but not limited to the MPR-50 Multi-Port Router.

o “Network Service Device” means a LONWORKS Device that is executing the Echelon LNS software
as described in the Echelon LNS documentation.

e “Recover” means to read the LONWORKS Network Configuration from a LONWORKS Device and to
use such information to create an entry or entries in an LNS Server’s database.

¢ “Remove” means to remove a Commissioned Device from an LNS Server’s database, such that no
further use by the LONWORKS Device of any part of the LONWORKS Network Configuration that
was assigned to the Commissioned Device by the LNS Server is possible.

e “Replace” means to Commission a LONWORKS Device using the LONWORKS Network
Configuration from a second LONWORKS Device (the “Replaced Device”), with no further use by
the first LONWORKS Device of any part of the LONWORKS Network Configuration in the Replaced
Device.

e “Router” means a device that forwards ANSI/CEA-709.1 messages between two ANSI/CEA-709.1
channels-or an ANSI/CEA-709.1 and an ANSI/CEA-852 channel-and does not implement layer 7 of
the ANSI/CEA-709.1 Protocol or execute an application other than the routing firmware.

e “You(r)” means Licensee, i.e. the company, entity or individual who has rightfully acquired the
Licensed Software.

LICENSE
You may:

(a) install and use the Licensed Software on one (1) primary computer (the “Primary Computer”);

(b) use the Licensed Software on the Primary Computer to Commission or Recover up to sixty four (64)
(for the “Professional Edition”) or up to five (5) (for the “Standard Edition”) LONWORKS Devices
and to Commission or Recover additional LONWORKS Devices up to the number of LonMaker
Credits that You purchase from Echelon or an Echelon-approved LonMaker Credit reseller;

(c) install and use a second copy of the Licensed Software for design purposes only on one (1)
additional computer (the “Additional Computer”) for the exclusive use of the individual who is the
primary user of the copy of the Licensed Software installed on the Primary Computer, provided that
(i) the Licensed Software may only be used on one (1) computer at a time; (ii) the Additional
Computer is not used to Commission or Recover LONWORKS Devices and (iii) such installation
and use otherwise comply with all the terms and conditions of the Agreement;

(d) make one (1) copy of the Licensed Software in machine readable form solely for backup purposes,
provided that You reproduce, unaltered, all proprietary notices on or in the copy;

(e) physically transfer any authorized copy of the Licensed Software from one (1) computer to another,
provided that such copy is removed from the computer on which it was previously installed, the
Licensed Software is used on only one (1) computer at a time, all unused LonMaker Credits
associated with the Licensed Software are transferred at the same time, and all unused LonMaker
Credits associated with the Licensed Software are removed from the computer on which they were
previously installed;

(f) notwithstanding (b) above, use the Licensed Software on the Primary Computer, without additional
charge, to Commission or Recover additional LONWORKS Devices up to the number of LonMaker
Credits automatically issued by the Licensed Software upon Removing or Replacing LONWORKS
Devices that were previously Commissioned or Recovered with a licensed copy of the Licensed
Software;

(9) notwithstanding (b) above, use the Licensed Software on the Primary Computer, without additional
charge, to Recover any number of LONWORKS Devices that were previously Commissioned or
Recovered with a licensed copy of the Licensed Software or other Echelon LNS application;

(h) notwithstanding (b) above, use the Licensed Software on the Primary Computer, without additional
charge, to Commission or Recover any number of Network Service Devices, Routers, and Multi-Port
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Routers; and

(i) transfer Your rights under this Agreement (including all unused LonMaker Credits) to an end user of
the Licensed Software; provided that (i) You require the transferee to execute both copies of the
Software License Transfer Agreement included with the Licensed Software and (ii) You retain one
(1) signed original thereof and furnish Echelon with a copy of same upon request. This right of
transfer is exercisable on a one-time-only basis, and Your transferee shall have no right whatsoever
to further transfer any rights to the Licensed Software.

You may not, and shall not permit others to:

(a) install the Licensed Software on more than one (1) Primary Computer and one (1) Additional
Computer, use the Licensed Software on more than one (1) computer at a time, allow any individual
other than the primary user to use the Licensed Software on the Additional Computer, or use the
Licensed Software on the Additional Computer to Commission or Recover LONWORKS Devices;

(b) copy the Licensed Software or Documentation (except as expressly permitted above);

(c) except for the limited rights granted above, use the Licensed Software to perform any part of the
process required to Commission or Recover more than sixty four (64) (for the “Professional
Edition”) or more than five (5) (for the “Standard Edition”) LONWORKS Devices unless LonMaker
Credits are purchased from Echelon or an Echelon-approved LonMaker Credit reseller within
fourteen (14) days of such commissioning or recovery;

(d) modify, translate, reverse engineer, de-compile, disassemble or otherwise attempt (i) to defeat,
avoid, bypass, remove, deactivate, or otherwise circumvent any software protection mechanisms in
the Licensed Software, including without limitation any such mechanism used to restrict or control
the functionality of the Licensed Software, or (ii) to derive the source code or the underlying ideas,
algorithms, structure or organization from the software from the Licensed Software (except to the
extent that such activities may not be prohibited under applicable law), or

(e) except for the limited rights granted above, distribute, rent, loan, lease, transfer or grant any rights in
the Licensed Software or modifications thereof or accompanying documentation in any form to any
person without the prior written consent of Echelon.

This license is not a sale. The Licensed Software may contain or be derived from materials provided to
Echelon under license from a third party supplier. Title, copyrights, and all other rights to the Licensed
Software, Documentation, and any copy made by You remain with Echelon or its suppliers.
Unauthorized copying of the Licensed Software or the accompanying documentation, or failure to
comply with the above restrictions, will result in automatic termination of this license and will make
available to Echelon and its suppliers other legal remedies.

TERMINATION

This license will continue until terminated. Unauthorized copying of the Licensed Software or failure to
comply with the above restrictions will result in automatic termination of this Agreement and will make
available to Echelon other applicable legal remedies. This license will also automatically terminate if
you go into liquidation, suffer or make any winding up petition, make an arrangement with your
creditors, or suffer or file any similar action in any jurisdiction in consequence of debt. Upon
termination of this license for any reason you will destroy all copies of the Licensed Software. Any use
of the Licensed Software after termination is unlawful.

TRADEMARKS

You may make appropriate and truthful reference to Echelon and Echelon products and technology in
your company and product literature; provided that you properly attribute Echelon's trademarks and do
not use the name of Echelon or any Echelon trademark in Your name or product name. No license is
granted, express or implied, under any Echelon trademarks, trade names, trade dress, or service marks.

WARNING

THIS LICENSE GIVES YOU THE RIGHT TO COMMISSION UP TO SIXTY-FOUR (64) (FOR
THE “PROFESSIONAL EDITION”) OR UP TO FIVE (5) (FOR THE “STANDARD EDITION”)
LONWORKS DEVICES. TO COMMISSION MORE THAN THE SUCH APPLICABLE NUMBER
OF LONWORKS DEVICES, YOU MUST PURCHASE LONMAKER CREDITS FROM ECHELON
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OR FROM AN ECHELON-APPROVED LONMAKER CREDIT RESELLER. IF YOU ATTEMPT
TO COMMISSION MORE THAN SUCH APPLICABLE NUMBER OF LONWORKS DEVICES
WITHOUT PURCHASING LONMAKER CREDITS, OR ATTEMPT TO INSTALL LONWORKS
DEVICES IN EXCESS OF THE NUMBER OF LONMAKER CREDITS WHICH YOU HAVE
PURCHASED, THE LICENSED SOFTWARE WILL CEASE TO OPERATE TO COMMISSION
LONWORKS DEVICES.

IN ADDITION, IF YOU HAVE ACQUIRED THE TRIAL VERSION OF THE LICENSED
SOFTWARE, THEN YOUR USE OF THE LICENSED SOFTWARE IS LIMITED TO THIRTY (30)
DAYS FROM THE TIME THE LICENSED SOFTWARE IS INSTALLED ON A COMPUTER, AND
THE LICENSED SOFTWARE WILL CEASE OPERATING AT THE END OF SUCH THIRTY (30)
DAY PERIOD.

LIMITED WARRANTY AND DISCLAIMER

Echelon warrants that, for a period of ninety (90) days from the date of delivery or transmission to You,
the Licensed Software under normal use will perform substantially in accordance with the Licensed
Software specifications contained in the Documentation. Echelon's entire liability and Your exclusive
remedy under this warranty will be, at Echelon's option, to use reasonable commercial efforts to attempt
to correct or work around errors, to replace the Licensed Software with functionally equivalent Licensed
Software, or to terminate this Agreement and accept return of the Licensed Software and refund Your
purchase price less a reasonable amount for use.

EXCEPT FOR THE ABOVE EXPRESS LIMITED WARRANTIES AND CONDITIONS GIVEN BY
ECHELON ABOVE, ECHELON AND ITS SUPPLIERS MAKE AND YOU RECEIVE NO OTHER
WARRANTIES OR CONDITIONS, EXPRESS, IMPLIED, STATUTORY OR OTHERWISE OR IN
ANY COMMUNICATION WITH YOU, AND ECHELON AND ITS SUPPLIERS SPECIFICALLY
DISCLAIM ANY IMPLIED WARRANTY OF MERCHANTABILITY, SATISFACTORY
QUALITY, FITNESS FOR A PARTICULAR PURPOSE OR NONINFRINGEMENT AND THEIR
EQUIVALENTS. Echelon does not warrant that the operation of the Licensed Software will be
uninterrupted or error free or that the Licensed Software will meet Your specific requirements.

SOME STATES OR OTHER JURISDICTIONS DO NOT ALLOW THE EXCLUSION OF IMPLIED
WARRANTIES, SO THE ABOVE EXCLUSIONS MAY NOT APPLY TO YOU. YOU MAY ALSO
HAVE OTHER RIGHTS THAT VARY FROM STATE TO STATE AND JURISDICTION TO
JURISDICTION.

LIMITATION OF LIABILITY

IN NO EVENT WILL ECHELON OR ITS SUPPLIERS BE LIABLE FOR LOSS OF OR
CORRUPTION TO DATA, LOST PROFITS OR LOSS OF CONTRACTS, COST OF
PROCUREMENT OF SUBSTITUTE GOODS, TECHNOLOGY, OR SERVICES OR OTHER
SPECIAL, INCIDENTAL, PUNITIVE, CONSEQUENTIAL OR INDIRECT DAMAGES, LOSSES,
COSTS OR EXPENSES OF ANY KIND ARISING FROM THE SUPPLY OR USE OF THE
LICENSED SOFTWARE OR ACCOMPANYING DOCUMENTATION, HOWEVER CAUSED AND
ON ANY THEORY OF LIABILITY (INCLUDING WITHOUT LIMITATION NEGLIGENCE).
THIS LIMITATION WILL APPLY EVEN IF ECHELON OR AN AUTHORIZED DISTRIBUTOR
HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES AND NOTWITHSTANDING
THE FAILURE OF ESSENTIAL PURPOSE OF ANY LIMITED REMEDY PROVIDED HEREIN.
EXCEPT TO THE EXTENT THAT LIABILITY MAY NOT BY LAW BE LIMITED OR
EXCLUDED, IN NO EVENT SHALL ECHELON'S OR ITS SUPPLIERS' LIABILITY EXCEED
THE AMOUNTS PAID FOR THE LICENSED SOFTWARE. ALL LIABILITY UNDER THIS
AGREEMENT IS CUMULATIVE AND NOT PER INCIDENT. THE LIMITATIONS IN THIS
PROVISION INURE TO THE BENEFIT OF ECHELON’S THIRD PARTY SUPPLIERS. YOU
ACKNOWLEDGE THAT THE AMOUNTS PAID BY YOU FOR THE LICENSED SOFTWARE
REFLECT THIS ALLOCATION OF RISK.

SOME STATES OR OTHER JURISDICTIONS DO NOT ALLOW THE EXCLUSION OR
LIMITATION OF LIABILITY FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES, SO THE
ABOVE LIMITATIONS AND EXCLUSIONS MAY NOT APPLY TO YOU.
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SAFE OPERATION

YOU ASSUME RESPONSIBILITY FOR, AND HEREBY AGREE TO USE YOUR BEST EFFORTS
IN, DESIGNING, MANUFACTURING, COMMISSIONING, ROUTING, MONITORING,
CONTROLLING, AND RECOVERING LONWORKS DEVICES HEREUNDER TO PROVIDE FOR
SAFE OPERATION THEREOF, INCLUDING, BUT NOT LIMITED TO, COMPLIANCE OR
QUALIFICATION WITH RESPECT TO ALL SAFETY LAWS, REGULATIONS AND AGENCY
APPROVALS, AS APPLICABLE. THE LICENSED SOFTWARE, NEURON® CHIP, LONTALK®
PROTOCOL, NEURON CHIP FIRMWARE, i.LON® INTERNET SERVER, LONWORKS
NETWORK INTERFACES, AND LNS NETWORK OPERATING SYSTEM ARE NOT DESIGNED
OR INTENDED FOR USE AS COMPONENTS IN EQUIPMENT INTENDED FOR SURGICAL
IMPLANT INTO THE BODY, OR OTHER APPLICATIONS INTENDED TO SUPPORT OR
SUSTAIN LIFE, FOR USE IN FLIGHT CONTROL OR ENGINE CONTROL EQUIPMENT WITHIN
AN AIRCRAFT, OR FOR ANY OTHER APPLICATION IN WHICH THE FAILURE THEREOF
COULD CREATE A SITUATION IN WHICH PERSONAL INJURY OR DEATH MAY OCCUR,
AND YOU SHALL HAVE NO RIGHTS HEREUNDER FOR ANY SUCH APPLICATIONS.

LANGUAGE

The parties hereto confirm that it is their wish that this Agreement, as well as other documents relating
hereto, have been and shall be written in the English language only. Any translation to other languages
is provided for convenience only, and the English language version shall control.

Les parties aux présentes confirment leur volonté que cette convention de méme que tous les documents
y compris tout avis qui s'y rattache, soient rédigés en langue anglaise.

COMPLIANCE WITH EXPORT CONTROL LAWS

You agree to comply with all applicable export and re-export control laws and regulations, including the
Export Administration Regulations ("EAR") maintained by the United States Department of Commerce.
Specifically, you covenant that You shall not-directly or indirectly-sell, export, reexport, transfer, divert,
or otherwise dispose of any software, source code, or technology (including products derived from or
based on such technology) received from Echelon under this Agreement to any country (or national
thereof) subject to antiterrorism controls or U.S. embargo, or to any other person, entity, or destination
prohibited by the laws or regulations of the United States, without obtaining prior authorization from the
competent government authorities as required by those laws and regulations. You agree to indemnify,
to the fullest extent permitted by law, Echelon from and against any fines or penalties that may arise as
a result of your breach of this provision. This export control clause shall survive termination or
cancellation of this Agreement.

VISIO SUPPORT

The Microsoft Visio product(s) contained in this product have been integrated or pre-installed as part of
the Echelon LonMaker Integration Tool. The functionality of the Microsoft Visio product as integrated
in the Licensed Software may differ from a non-integrated Microsoft Visio product and any issues
concerning the functionality or performance of the Echelon LonMaker Integration Tool and the
integrated Microsoft Visio product should be directed to Echelon Corporation and not to Microsoft
Corporation.

GENERAL

This Agreement shall not be governed by the 1980 U.N. Convention on Contracts for the International
Sale of Goods; rather, this Agreement shall be governed by the laws of the State of California, including
its Uniform Commercial Code, without reference to conflicts of laws principles. This Agreement is the
entire agreement between You and Echelon and supersedes any other communications or advertising
with respect to the Licensed Software and accompanying documentation. If any provision of this
Agreement is held invalid or unenforceable, such provision shall be revised to the extent necessary to
cure the invalidity or unenforceability, and the remainder of the Agreement shall continue in full force
and effect. If You are acquiring the Licensed Software on behalf of any part of the U.S. Government,
the following provisions apply. The Licensed Software and Documentation were developed at private
expense and are deemed to be "commercial computer software" and "commercial computer software
documentation”, respectively, pursuant to DFAR Section 227.7202 and FAR 12.212(b), as applicable.
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Any use, modification, reproduction, release, performance, display or disclosure of the Licensed
Software and/or the accompanying documentation by the U.S. Government or any of its agencies shall
be governed solely by the terms of this Agreement and shall be prohibited except to the extent expressly
permitted by the terms of this Agreement. Any technical data provided that is not covered by the above
provisions is deemed to be "technical data/commercial items” pursuant to DFAR Section 227.7015(a).
Any use, modification, reproduction, release, performance, display or disclosure of such technical data
shall be governed by the terms of DFAR Section 227.7015(b). You agree not to export the Licensed
Software in violation of the laws and regulations of the United States or any other nation. Echelon’s
direct and indirect licensors of software incorporated into the Licensed Software are third party
beneficiaries of this Agreement and this Agreement is made expressly for the benefit of, and is
enforceable by, Echelon and such licensors.

Echelon, LON, LonMaker, LonTalk, LONWORKS, and Neuron are registered trademarks of Echelon
Corporation in the U.S. and other countries. SmartShapes is a U.S. registered trademark of Microsoft
Corporation.
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Appendix F - Software License
Transfer Agreement

If you purchased a license for the LonMaker software, you can transfer the license to
another party. To do this, you and the other party must sign the agreement in this
appendix.

LonMaker User’'s Guide 375



Software License Transfer Agreement
THIS SOFTWARE LICENSE TRANSFER AGREEMENT is entered into as of

[insert date], by and between [insert company name of original purchaser]
("Assignor") and [insert name of company purchasing the
software] ("Assignee™) for the [insert name of software product being

transferred] (“Software”).

1. Software License Agreement. Reference is made to the Software License Agreement(s)
that Assignor entered into when Assignor purchased the Software ("Software License
Agreement"), pursuant to which Echelon Corporation ("Echelon") granted Assignor a
non-exclusive license to use the Software.

2. Assignment of Software License Agreement. For good and valuable consideration, the
receipt and sufficiency of which are hereby acknowledged, Assignor hereby assigns to
Assignee all of Assignor's rights under the Software License Agreement. Assignee
hereby assumes all of Assignor's obligations under the Software License Agreement and
agrees to be bound by all of the terms and conditions of the Software License Agreement.
Once the Software has been installed, a copy of the software license agreement is
available in the LICENSE.TXT file of the Software folder.

3. Transfer Restriction. Assignee acknowledges that Assignee shall have no right
whatsoever to transfer, sell, or otherwise grant any rights to the Software or to assign
any of its rights or obligations hereunder or under the Software License Agreement, and
any such purported assignment or transfer shall be void.

4. General. This Agreement shall be governed by the laws of the State of California
without reference to conflict of laws principles. Echelon shall be deemed a third party
beneficiary of this Agreement. Neither party shall have the right to modify or assign this
Agreement without the prior written consent of Echelon.

IN WITNESS WHEREOF, the parties have executed this Software License Transfer Agreement as of
the date first written above.

"ASSIGNOR™: "ASSIGNEE":

Company Name Company Name
Signed By: Signed By:
(Print Name) (Print Name)
Title: Title:
Address: Address:
City,State/Province, Country, Postal Code City,State/Province,
Country, Postal Code
Telephone: Telephone:

(Fax or email address) (Fax or email address)
Date: Date:

For a copy of the appropriate Software License Agreement, call Echelon Corporation at
+1-408-938-5200.
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Appendix G - Glossary

This appendix provides definitions for many terms commonly used with the LonMaker
tool.
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Glossary

Acknowledged Service

A service of the LonTalk protocol that ensures a message was received by the addressee(s). After a
configurable number of retries, failures are logged in a status register in the device, which can be
accessed by network management tools.

Actuator

Any component that affects a physical variable of the system under control or indicates the values of
system variables for human operators. Some examples are pumps, fans, heaters, alarm annunciators,
and operator displays. This term may apply only to the component that converts electrical or pneumatic
control signals into a physical force that causes a mechanical component such as a damper or valve to
move, or it may apply to both components as a unit.

Ad-Hoc System Scenario

An installation scenario in which physical devices are configured and commissioned on-line as
network data is entered. The network database is built simultaneously.

Alias Network Variable

An alias network variable behaves like a shadow copy of a network variable. An alias shares the value
of the original network variable, but it maintains its own NV selector. In addition, an alias maintains
its own address table index if it is an alias for an output network variable or polling input network
variable. Alias network variables are used to overcome connection limitations of non-alias network
variables.

Application Configuration

A process by which the application program in each physical device is tailored to the desired
functionality by selecting the appropriate configuration properties. LONWORKS Network Services
(LNS) provides a platform for manufacturers to create easy-to-use graphical configuration interfaces,
called plug-ins, that are compatible with any other LNS-based network tool.

Application Device

A LonWorks device that runs a LonTalk Application (OSI Layer 7). The application may run on a
Neuron Chip, in which case the device is called a “Neuron Chip-Hosted” device.

Application Image

Device firmware that consists of the object code generated by the Neuron C compiler from the user’s
application program and other application-specific parameters, including the following:

o Network variable fixed and self-identification data
Network variable external interface data (XIF file)
Program ID string

Optional self-identification and self-documentation data
Number of address table entries

Number of domain table entries

Number and size of network buffers

Number and size of application buffers

Number of receive transaction records

Input clock speed of target Neuron Chip
Transceiver type and bit rate

Application Program

The software code in a LONWORKS device that defines how it functions. The application program,
also referred to as the application or the application layer, may be in the device when you purchase it,
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or you may load it into the device from application files (.nld, .apb, and .nxe extensions) using the
LonMaker tool. The application program interfaces with the LonTalk firmware to communicate over
the network. It may reside completely in the Neuron Chip, or it may reside on an attached host
processor (in a host-based device).

Applicationless

A state a device enters when it has determined that it does not have a valid application image. Program
or hardware failure may cause a device to become applicationless. To restore an applicationless device,
you must reload the application image into the device.

Attached
The state of the LonMaker tool when it is connected to a LONWORKS network.
Authentication

A messaging service that ensures that a received message was sent by an authorized source.
Authentication is implemented by distributing 48-bit keys to the participating devices when they are
installed. For an authenticated message to be accepted by the receiving device, both the sending and
receiving device must possess the same key.

Backbone Network

A high-speed network channel connecting several lower speed channels. An example of a backbone
network is shown below. Common backbone channels include IP-852 and TP/XF-1250 channels.

Backup

A .zip file containing a saved version of a LonMaker drawing and/or LNS network database. Backup
files are used to protect against accidental file corruption or hardware failure, or to copy a LonMaker
network design from one computer to another.

Binding

Process of connecting network variables and message tags. Binding creates logical connections
(virtual wires) between LONWORKS devices. Connections define the data that devices share with one
another. Tables containing binding information are stored in the Neuron Chip’s EEPROM, and may be
updated by the LonMaker tool.

Bit Rate
The rate in bits at which the packet frame is transferred across the communication medium.
Bound Update

A connection between a monitored network variable and the LonMaker Browser or a LonMaker host.
Bound updates are ideal for monitoring slowly changing network variables.

Changeable Type Network Variable

A network variable for which there is no SNVT type or length information available. Changeable type
network variables can be bound to any other network variable type.

Channel

The physical media between devices upon which the devices communicate. The LonTalk protocol is
media independent; therefore, numerous types of media can be used for channels: twisted pair, power
line, fiber optics, IP, and RF, and other types.

Channel Segment

A portion of a channel. A single segment can be comprised of multiple sections connected by physical
layer repeaters.
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Channel Type

Channels are categorized into channel types, which are characterized by the device transceiver.
Common channel types include the following: TP/FT-10 (ANSI/CEA-709.3 twisted pair free topology
channel), TP/XF-1250 (high-speed twisted pair channel), PL-20 (ANSI/CEA-709.2 power line
channel), FO-20 (ANSI/CEA-709.4 fiber optics channel), and IP-852 (ANSI/CEA-852 IP channel).

Client/Server Architecture

In a LONWORKS network, LNS (the server) provides a set of directory, installation, management,
monitoring, and control services for computers running the LonMaker tool (clients). The client/server
architecture of LNS allows multiple users running the LonMaker tool on separate computers to access
the LNS server simultaneously. This means that managers, system integrators, installers, and
maintenance personnel can all work on the same LONWORKS network at the same time.

Commissioning

The process in which the LonMaker tool downloads network and application configuration data into a
physical device. For devices whose application programs are not contained in ROM, the LonMaker
tool also downloads the application program into non-volatile RAM in the device. Devices are usually
either commissioned and tested one at a time, or commissioned and then brought online and tested
incrementally.

Configuration Properties (CPs)

Configuration properties define the behavior of an application device by determining the manner in
which data is manipulated and when data it is transmitted. Configuration properties can be applied at
the device, functional block, or network variable level. Configuration properties determine the
functions to be performed on the values stored in network variables. For example, a configuration
property may specify a minimum change that must occur on a physical input to a device before the
corresponding output network variable is updated.

Configured

A device state where the device has both an application image and a network image. This indicates that
the device is ready for network operation.

Connection

The implicit addressing established during binding. A connection links one or more logical outputs
(network variables or message tags) to one or more logical inputs. A connection may be represented
with a connector shape or a reference connection.

Connection Description

A set of properties, namely the message service type and addressing mode, that apply to a network
variable connection.

Connector Shape

A single connector used to connect a pair of network variables (or message tags) within the same
subsystem.

Controller

A high-level component that takes a sensor value and selects an appropriate setting on an actuator to
achieve a desired function.

Custom Master Shape

A configured LonMaker shape or group of LonMaker shapes saved to a stencil. Custom master shapes
enable common devices and functions to be re-used easily. Custom master shapes are used to speed up
network design, as they already contain configuration data when they are added to a LonMaker
drawing. A custom device master shape, for example, may contain the device template name and
configuration property settings.
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Data Point

A network variable, configuration property, or functional block state (enabled or in override) that the
LonMaker tool can monitor and/or control.

Decommissioning

Process in which devices are temporarily uninstalled. Decommissioning devices is useful when
optimizing, troubleshooting, or repairing a network. All the configuration data of a decommissioned
device, including configuration properties and connections, are preserved in the LNS network
database. The LonMaker tool can also preserve the Neuron ID of a decommissioned device to speed
up the recommissioning process.

Deficit Credit
A LonMaker credit used to commission a device when a LonMaker license has no credits.
Destination Address

The logical address contained in every LonTalk packet of the device or group of devices designated to
receive the packet. The destination address can be the unique Neuron ID, the logical device address, a
group address, or a broadcast address.

Device

A device that communicates on a LONWORKS network. A device may be an application device,
network service device, or a router. Devices are sometimes referred to as nodes in LONWORKS
documentation.

Device Interface

The logical interface to a device. A device's external interface specifies the number and types of
functional blocks; number, types, directions, and connection attributes of network variables; and the
number of message tags. The program ID field is used as the key to identify each external interface.
Each program ID uniquely defines the static portion of the interface. However, two devices with
identical static portions may differ if dynamic network variables are added or removed, or if the types
of changeable network variables are changed. Thus it is possible to have devices with the same
program ID but different external interfaces.

Device Interface File (XIF)

A file that documents a device's interface with a network. The file can be a text file (.XIF extension),
or it can be a binary file ((XFB extension).

Device Discovery

Commissioning process in which the LonMaker tool searches the network for unconfigured devices
and matches them to device shapes defined in the LonMaker drawing.

Device-Specific Configuration Property

A configuration property that has values that can be modified independent of the network database.
Changes made to a device-specific configuration property are not updated in the network database.

Device Template

A device template contains all the attributes of a given device type, such as its functional blocks,
network variables, and configuration properties. You can create a device template by importing a
device interface (XIF) file supplied by the device manufacturer, or by uploading the device interface
definition from the physical device. A device template is identified by its name and its program ID.
Both must be unique within a network—you cannot have two device templates with the same name or
the same program ID in a single network.

Device Upgrade

The process in which a new application (.nxe or .apb extensions) is loaded into a device.
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Disable

For a device, disabled is a device state in which the device application does not run even if the device
is reset. For a functional block, disable is a management command that causes output network
variables to send their configured default values.

Domain

A logical collection of devices on one or more channels. Communications can only take place among
devices configured in the same domain.

Domain ID

The top level of the LonTalk addressing hierarchy of domain/subnet/node. The domain ID can be 0, 1,
3, or 6 bytes long. The zero-length domain is reserved for the use of the LNS architecture and cannot
be used as the system's domain.

Download

An installation process in which data, such as the application program, network configuration, and/or
application configuration, is transferred over the network from the LNS network database into a
device.

Dynamic Data Exchange (DDE)

A standard protocol built into the Macintosh, Windows, and OS/2 operating systems. DDE enables two
running applications to share the same data. For example, DDE makes it possible to insert a
spreadsheet chart into a document created with a word processor. Whenever the spreadsheet data
changes, the chart in the document changes accordingly. When applications share information with
each other using DDE, they are said to be holding a DDE conversation. Each conversation has a well-
defined beginning, middle, and end. To begin a conversation, one application, known as the client or
destination application asks another application, known as the server or source application to open a
communications channel. Once a conversation is established, the client can send and receive data from
the server on the DDE channel. For example, an Excel spreadsheet (the client or destination) may ask
the LonManager DDE Server (the server or source) for the current fuel consumption from a flow
sensor for use in an automated billing system. Alternately, an InTouch operator interface (the client or
destination) may tell the LonManager DDE Server (the server, or source) to change the state of a valve
in a LONWORKS network in response to a request issued by the user interface.

Dynamic Functional Block

A functional block that is not pre-loaded on a device. Dynamic functional blocks are typically used by
controllers that do not have a static interface. These controllers typically require the integrator to run a
plug-in or other configuration software that defines the control algorithm and configures the controller.
The controller manufacturer can use dynamic functional blocks to enable a LonMaker user to add
functional blocks to the controller using the LonMaker tool.

Dynamic Network Variable

A network variable that is added to a functional block after the device has been commissioned.
Devices that support dynamic network variables include controllers and gateways with dynamic
interfaces.

Engineered System Scenario

An installation scenario in which configuration data is collected into the network database when the
system is being designed with the LonMaker tool and downloaded into the physical devices when the
network is installed.

Enumerated Object

A network variable, configuration property, or functional block state that has enumerated types.
Examples of enumerated objects include SNVT _hvac_mode, SCPT_hvac_type, and functional block
states enable and override.
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Fan-in Connection

A multicast connection in which multiple output network variables (or message tags) are connected to
a single input network variable (or message tag).

Fan-Out Connection

A multicast connection in which multiple input network variables (or message tags) are connected to a
single output network variable (or message tag).

Firmware

Firmware required to implement the LonTalk protocol. This firmware is contained in the VERXxx
subdirectories of the LONWORKS images folder (c:\lonworks\images) in files with the name S*.NX*.
Other custom firmware images are available for special purposes. Use of the Neuron Chip firmware is
subject to terms and conditions defined in the NodeBuilder software license agreement and the
LONWORKS OEM license agreement.

Free Topology

A connection scheme for the communication bus that removes traditional transmission line restrictions
of trunks and drops of specified lengths and at specified distances, and terminations at both ends. Free
topology allows wire to be strung from any point to any other, in bus, daisy chained, star, ring, or loop
topologies, or combinations thereof. It only requires one termination anywhere in the network. This
can reduce the cost of wiring by a factor of two or more.

Functional Block (FB)

A collection of network variables, configuration properties, and associated behavior that defines a
desired system functionality. Functional blocks define standard formats and semantics for how
information is exchanged between devices on a network.

Functional Block State
An indication whether a functional block is enabled or disabled, or whether it is in override mode.
Functional Profile

A LONMARK specification that enables equipment specifiers to select the functionality they need for a
system. A functional profile is a template for a type of functional block that defines mandatory and
optional network variable and configuration property members along with their intended usage. A
small number of functional profiles are available for generic devices such as simple sensor and
actuators. Many industry-specific functional profiles are available for industry-specific applications.
Industry-specific profiles are developed through a review and approval process, including a cross-
functional review to ensure the profile will interoperate within an individual subsystem and also
provide interoperability with other subsystems in the network.

Group

A logical collection of devices within a domain. Unlike a subnet, devices are grouped together without
regard for their physical location in the domain. The number of groups to which a device may belong
is determined by the number of available address table entries. This number is set by the Neuron
application, but may not exceed 15. Groups and group membership are defined by the NSS during
binding.

Group Addressing

A logical addressing mode in the LonTalk protocol that allows a message to be sent simultaneously to
a pre-configured group of devices. Each group has an 8-bit group ID. Each domain can have up to 256
groups defined.

Host

A device implementing layer 7 of the LonTalk protocol. A host may be based on the Neuron Chip, in
which case it is called a Neuron Chip Hosted Device. A host may be based on another processor, in
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which case it is called a host-based device. A host-based device uses the Neuron Chip as a network
interface to talk to the LONWORKS network.

Host Processor

The application processor for a host-based device. The host processor is typically a micro-controller,
microprocessor, or computer.

Host-Based Device
A device in which the device application program runs on a processor other than the Neuron Chip.
Hot Backup

A shadow copy of the LNS network database made while one or more LNS applications are accessing
it.
Hub

The center of a connection, which is specified by the device handle and network variable index (or
message tag index). Each connection is defined in terms of a hub and a set of targets. The hub must be
either the only input or the only output network variable (or message tag) in the connection. For
example, if the hub is an output network variable, all the other members in the connection must be
input network variables.

Human-Machine Interface (HMI)

A network management tool that provides services for human monitoring and supervisory control of
systems. The HMI usually runs on a workstation or desktop/portable computer.

i.LON IP-852 Router

An i.LON IP-852 router forwards ANSI/CEA-709.1 (EN14908) packets enveloped in ANSI/CEA-852
packets over an IP-852 channel. i.LON IP-852 routers include the i.LON 10 Ethernet Adapter,
i.LONe3 100 Internet Server with IP-852 routing, i.LON 600 LONWORKS/IP Server, and the i.LON
1000 Internet Server.

1P

Acronym for Internet protocol, the basic programming foundation that carries computer messages
around the globe on the Internet. Sometimes called TCP/IP (Transmission Control Protocol/Internet
Protocol), even though ECP is a protocol that runs on top if IP, and IP supports other protocols besides
TCP.

IP-852 Channel

Also known as an ANSI/CEA-852 LONWORKS/IP channel, an IP-852 channel carries ANSI/CEA-
709.1 (EN14908) packets enveloped in ANSI/CEA-852 packets. An IP-852 channel is a LONWORKS
channel that uses a shared IP network to connect IP-852 devices and is defined by a group of IP
addresses. These IP addresses form virtual wires that connect IP-852 devices so they can communicate
with each other. IP-852 devices include the LNS Server computers, LonMaker computers, and i.LON
IP-852 routers. An IP-852 channel enables a remote full client to connect directly to a LONWORKS
network and perform monitoring and control tasks.

IP-852 Network Interface

Formally called VNI, an IP-852 network interface enables IP-853 devices such as LNS Server
computers, LonMaker computers, and i.LON IP-852 routers to be attached to IP-852 channels. An
IP-852 network interface requires that the LonWorks-1P Configuration Server be configured before
trying to communicate with remote devices or remote computers.

LAN

Local area network. A LAN is a communications network that links a number of different workstations
in the same area. The local Area may be defined as the same building or campus of buildings. Using
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the LAN, individual workstations or computers can send messages and files to each other and to shared
devices, such as printers, disk storage, and other computer systems. LAN performance is measured in
the amount of data that can be transmitted and received, usually expressed as megabits transmitted per
second, so its critical factor is speed.

LNS

A network operating system that provides services for interoperable LONWORKS installation,
maintenance, monitoring, and control tools such as the LonMaker tool. Using the services provided by
the LNS client/server architecture, tools from multiple vendors can work together to install, maintain,
monitor, and control LONWORKS networks. The LNS architecture consists of the following elements:

1. The LNS Client application program, which can be used to develop, monitor and control
LonWorks networks.

2. The LNS Object Server ActiveX Control, which is a language-independent programming interface
to access the LonWorks network.

3. The Network Services Server (NSS), which maintains an image of the network.
4. The Data Server, which provides services for monitoring and control.

5. The Network Services Interface (NSI), which is the physical interface to the network.

LNS Client Application ‘
A
Y
LNS Object Server ActiveX Control

A
Y

A
Y

Network Services Server
(NSS) Data Server

A
Y

A
 J

Network Services Interface (NSI)

I

- >

LNS Event

An action handled by LNS that updates a LonMaker drawing. LNS events are used to track changes
made by an LNS application other than the LonMaker tool or a change in the status of device reported
by the LNS server. The LonMaker tool uses LNS events to keep it synchronized with other LNS
applications or plug-ins that are making changes to the network database.

LNS Network Database

Each LONWORKS network has its own LNS network database (also referred to as the network
database), which includes the network and device configuration data for that network. The network
database also contains extension records, which are user-defined records for storing application data.

LNS Server

The computer containing the LNS global database acts as the LNS Server. The LNS global database
contains the group of LONWORKS networks being managed with the LNS Server.
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Local Client
A LonMaker computer that is also running the LNS Server.
LonMaker Browser

An LNS plug-in that provides a table view of the network variables and configuration properties of
selected devices and/or functional blocks. The LonMaker Brower can be used to monitor and control
the network variables and configuration properties in a network.

LonMaker Credit
A pre-paid fee for commissioning an application device.
LonMaker Device Manager

A modeless dialog that lets you test, wink, disable, change the application state, and override
application devices, functional blocks, and routers. When one of the aforementioned management
commands is selected, the LonMaker Device Manager generates a report listing the status of the object
and describing any errors.

LonMaker Drawing
A LonMaker drawing contains the graphical representation of a LONWORKS network.
LonMaker Event Log

A shared log in which the LonMaker tool stores every change made to a LonMaker drawing by every
user. All LonMaker tools check the log when they open a LonMaker drawing and periodically
thereafter, and update their copies of a LonMaker drawing based on the log entries. The LonMaker
Event Log enables multiple LonMaker tools to stay synchronized with the LNS database and with each
other, and it reduces instances in which a LonMaker drawing needs to be manually resynchronized.

LonMaker Integration Tool

An LNS network tool that uses Visio as its graphical user interface. The LonMaker tool is used to
design, commission, maintain, and document distributed control networks comprised of both
LoNMARK and other LONWORKS devices.

LonMaker Layers

Separate views for the physical, logical, and data components in a LonMaker network that can be used
to hide and show parts of a LonMaker drawing. The physical layer includes devices, routers, channels;
the logical layer contains the functional blocks, network variables, and unmonitored connections; and
the data layer consists of monitored connections. Subsystems and supernodes belong to both the
physical and logical layers.

LonMaker Network Design

A LonMaker network design consists of an LNS network database and a LonMaker drawing.
LonMaker Shape

A reusable drawing object related specifically to a LONWORKS device.

LonMaker Style

A defined shape style indicating the state of a device, functional block, connection, or network
variable/message tag.

LonManager Protocol Analyzer

A protocol analyzer for field use that provides LONWORKS manufacturers, system integrators, and end-
users with a rich set of Windows-based tools and a high performance PC interface card to allow users
to observe, analyze, and diagnose the behavior of installed LONWORKS networks. This card accepts
any two SMX compatible transceivers, so that you may diagnose protocol-related problems on any
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type of medium. The LonManager Protocol Analyzer includes three tools for network analysis and
monitoring:

e  Packet monitor tool
e Network traffic statistics tool
e Network diagnostics tool

LonMark

A distinctive logo applied to LONWORKS devices that have been certified to the interoperability
standards of the LONMARK Interoperability Association.

LonTalk File Transfer Protocol

An interoperable way for devices to share data files. The file types— 0, 1, and 2—are defined by the
LonMark program for specifying configuration parameters.

LonTalk Protocol

Echelon’s implementation of the ANSI/ CEA-709.1 (EN14908) standard. The LonTalk protocol
provides a standard method for devices on a LonWorks network to exchange data. The protocol
defines the format of the messages being transmitted between devices, and it defines the actions

expected when one device sends a message to another. The protocol normally takes the form of

embedded software or firmware code in each device on the network.

LonWorks-IP Configuration Server (Config Server)

The LonWorks-1P Configuration Server maintains an IP routing table database required for IP-852
channels. It is used for networks using an IP-852 channel. Only one Config Server is required or
allowed per LNS server or IP network.

LONWORKS Technology

The technology that allows for the creation of open, interoperable control networks that communicate
with the LonTalk protocol. LONWORKS technology consists of the tools and components required to
build intelligent device and to install them in control networks.

Message Tag

Logical input and output ports that devices use to send and receive explicit messages. Message tags are
used for standard data transfer mechanisms such as the LONWORKS file transfer protocol and the
LONWORKS data log transfer protocol. In addition, they are used as a proprietary interface to devices
such as factory calibration interfaces. Message tags can only be added to the virtual functional block
of a device that supports message tags. A device always contains a msg_in tag and may contain
declared message tags as well. Declared message tags are bi-directional (the device can both send and
receive messages with them). The msg_in tag can only be used to receive messages. Generally,
devices use network variables to communicate with one another since they are interoperable and
produce more efficient code. Message tags are similar to network variables except that they do not
have pre-defined types.

Monitor Set
A group of data points that the LonMaker tool uses to monitor and control network variables.
Monitored Connection

A connector shape or reference connection on which network variable values are displayed and
updated.

Network Configuration

The process of converting a network design into the data elements required by the LonTalk protocol in
each device of the network. This includes:

e Assigning domain ID and logical addresses to all devices and groups of devices.
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¢ Binding network variables to create logical connections between devices.

e Configuring the various LonTalk protocol parameters in each device for the desired features and
performance, including channel bit rate, acknowledgement, authentication, priority service, etc.

Network Image

A device's network address and connection information. For Neuron Chip hosted devices, the device's
network image is stored in EEPROM on the Neuron Chip. For host-based devices, the entire network
image except the network variable configuration table is stored in EEPROM on the Neuron Chip.

Network Interface

A LONWORKS device that provides a layer 6 LonTalk interface to an external host computer such as a

computer or a handheld maintenance tool. Network interfaces include IP-852 interfaces (the i.LON 10
Ethernet Adapter, i.LONe3 100 Internet Server with IP-852 routing, i.LON 600 LONWORKS/IP Server,
and the i.LON 1000 Internet Server); U10/U20 USB network interfaces; and PCC-10 and PCLTA-10,

20, and 21 PCI network interfaces

Network Service Device (NSD)
A local or remote client capable of monitoring and controlling the network.
Network Services Interface (NSI)

The component in the LNS architecture that provides the physical connection to the LONWORKS
network, manages transactions with the NSS, and provides transparent remote access to the NSS.

Network Services Server (NSS)

The component in the LNS architecture that processes network services, maintains the network
database, and enables and coordinates multiple points of access.

Network Variable (NV)

Network variables allow a device to send and receive data over the network to and from other devices.
Network variables are data items (such as temperature, the state of a switch, or actuator position
setting) that a particular device application program expects to receive from other devices on the
network (an input network variable) or expects to make available to other devices on the network (an
output network variable).

Network Variable/Configuration Property Format

The network variable or configuration property format specifies how the raw data contained within a
network variable or configuration property is translated for display or for use by an application. The
format also specifies how data entered by a user or application is translated to the raw data to be
transmitted on a LONWORKS network.

Network Variable/Configuration Property Types

A network variable or configuration property type defines the structure and contents of the object. A
network variable type can be either a standard network variable type (SNVT) or a user-defined
network variable type (UNVT). A configuration property type can be a standard configuration property
type (SCPT) or a user-defined configuration property type (UCPT)

Neuron Chip

A family of VLSI components that implements the LonTalk protocol. Each Neuron Chip contains
three 8-bit, in-line CPUs, on-board memory, eleven general-purpose 1/0 pins, and a complete,
interoperable implementation of the LonTalk protocol. The Neuron Chip can manage 1/0 devices and
execute user-written application code, or alternatively it can be used to create a network interface to a
host processor.
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Neuron ID

A 48-bit number assigned to each Neuron Chip at manufacture time. Each Neuron Chip has a unique
Neuron ID, making it like a serial number.

Network Explorer

An auto-hide window that displays a hierarchical view of your LonMaker network and supports all of
the commands available within the drawing pages. The Network Explorer can be used in a LonMaker
drawing as a navigational tool or as a network management tool.

Network Merge
Process in which one LonMaker network design is merged into another existing network design.
Network Navigator

A dialog displaying a hierarchal view of the subsystems in a network that can be used to expand,
select, and deselect items when viewing or configuring a LonMaker network.

Network Recovery

Process in which a new LonMaker drawing and LNS network database are created from an existing
LoNWORKS network. Network recovery is useful for networks that were installed with legacy tools
not based on LNS, self-installed networks, and installed networks in which the LNS network database
has been lost

Node Address

A unique 15-bit logical identifier for each device in a domain. The node address consists of two parts:
a 7-bit subnet address and an 8-bit Node ID. The Node ID is unique within the subnet.

Node ID

The third part of the LonTalk addressing hierarchy of domain/subnet/node. At installation time, each
device is assigned a unique node ID within its subnet by the NSS.

Node Object

A functional block that monitors the status of all functional blocks in a device and makes the status
information available for monitoring by the LonMaker tool. A LoNMARK-compliant device that has
more than one functional block must have a node object.

NodeBuilder Tool

A hardware and software platform used to develop applications for Neuron Chips and Echelon Smart
Transceivers.

Non-Volatile RAM

Read/write processor memory that does not lose its contents when electrical power is removed. Two
widely used semiconductor technologies are EEPROM (electrically erasable programmable read-only
memory) and Flash memory.

NV Selector

A 14-bit number used to identify connected network variables. When placing the network variable in a
connection, the LNS Object Server connection binder assigns a value representing that connection. All
network variables in a given connection use the same network variable selector. The LNS Server
shares a network variable selector among connections if the connections share one or more network
variables.

OffNet

A management mode in which network configuration changes are stored in the network database, but
not propagated to the devices on the network. To send the changes to the devices, you place the
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LonMaker tool OnNet. If the LonMaker tool is OffNet and attached to the network, you can still
perform read operations on the network.

OnNet

A management mode in which network configuration changes are propagated immediately to the
devices on the network.

Override

A management command used on a functional block that causes output network variables to send their
configured override values. The override values are set using the configuration properties in the
functional block. The override values are sent even if part of the network is not yet operating or there
is no input to the functional block.

Passive Configuration Mode

A mode in which changes to configuration property values are manually propagated to one or more
devices without affecting the network configuration of the devices. Passive configuration mode
enables a plug-in to be used on devices installed by network tools not based on LNS.

PCC-10

A type 1l PC (formerly PCMCIA) card network services interface (NSI) that includes an integral
FTT-10 transceiver. Other transceiver types can be connected to the PCC-10 via external transceiver
"pods". The PCC-10 is the best NSI to use with laptop, notebook, or embedded PCs.

PCLTA-10/20

A Y size ISA card network services interface (NSI). Unlike the PCNSI, it includes a twisted pair
transceiver onboard, eliminating the need to attach a separate SMX transceiver assembly. The PCLTA-
10 also supports the Windows plug-and-play standard. The PCLTA-10/20 is the best NSI to use on a
host computer attached to a twisted-pair channel.

PCNSI

A half-length ISA card network services interface (NSI). Requires an SMX transceiver to interface to
any LONWORKS communications channel. The PCNSI has two modes of operation — NSI mode and
network interface mode. In NSI mode, the host treats the PCNSI card as a smart peripheral device that
provides access to an NSS either locally on the PC or remotely via the LONWORKS network. In
network interface mode, the host uses the PCNSI card as a standard LONWORKS network interface.

Peer-To-Peer

A control strategy in which independent intelligent devices share information directly with each other
and make their own control decisions without the need or delay of using an intermediate, central, or
master controller. Because of the enhanced system reliability introduced by eliminating the master (a
single point of failure) and the reduced installation and configuration cost inherent in peer-to-peer
designs, LONWORKS technology is intended to implement a peer-to-peer control strategy.

Physical Medium

A communication environment that carries the modulated signals from sources to destinations in a
network. LONWORKS supports many media types, including twisted pair, power line, fiber optic cable,
radio frequencies, infrared, and coax.

Plug-in

An easy-to-use ActiveX automation server (*.EXE) that is compatible with LNS and implements the
LNS Plug-in APIL. It is an application that can be launched by an LNS director application and adds
functionality to that application. Typically, LNS plug-ins add device-specific functionality to an LNS
tool, but they can also add system level functionality. Device-specific plug-ins are usually graphical
software tools for configuring an application program in a LONWORKS device.
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Priority

A LonTalk protocol service for messages sent from LONWORKS devices that allow a message priority
access to a channel. Priority traffic is delivered before other traffic. Priority is a resource of the
channel.

Protocol Analyzer

A tool that can read every packet on a LONWORKS channel. A protocol analyzer is different from a
device containing the complete LonTalk protocol stack in that it can receive every packet on the
network, not just packets that are addressed to it. Protocol analyzers allow users to observe, analyze,
and diagnose the behavior of installed LONWORKS networks. Both the LonBuilder Protocol Analyzer
and the LonManager Protocol Analyzer include the following tools for network analysis and diagnosis:

e  Packet monitor tool
e Network traffic statistics tool
o Network diagnostics tool

Recommissioning

Process in which the LonMaker tool downloads network and application configuration data into a
physical device without a Neuron ID being specified (the Neuron ID has already been stored in the
network database).

Reference Connection

A connection represented by a pair of identically named shapes attached to both ends of the
connection. Reference connection shapes can be used to simplify a LonMaker drawing and connect
functional blocks and supernodes in different subsystems.

Remote Full Client

A LonMaker computer that communicates with the LNS Server (running on a separate computer) over
a LonWorks channel (an 1P-852 or TP/XF-1250 channel). On a remote full client, network
management tasks are routed through the LNS Server, but monitoring and controlling tasks are sent
directly to the network without going through the LNS Server.

Remote Lightweight Client

A LonMaker computer that communicates with the LNS Server (running on a separate computer)
using an LNS/IP interface. On a remote lightweight client, network management, monitoring, and
controlling tasks are all routed through the LNS Server.

Repeated Service

A service of the LonTalk protocol with which a message is sent more than once to help ensures
message delivery to the addressee(s). The message is sent with a configurable number of retries. There
is no acknowledgement from the addressee(s) that the message has been delivered.

Reset

Management command that stops a device application, terminates all incoming and outgoing
messages, sets all temporary settings to their initial values, and then restarts the device application. If a
device was offline, it is placed online.

Resource File

A file included with a LONWORKS device that defines the components of the device interface to be
used by the LonMaker tool. Defined components include network variable types, configuration
property types, and functional profiles implemented by the device application. Resource files allow for
the correct formatting of the data, and they are necessary for LONMARK certification of a device.
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Replacement

Process in which a failed or obsolete device is replaced on the network and in a LonMaker drawing
with a new or upgraded device. The LonMaker tool preserves the device’s functional blocks, network
variables, configuration properties, and connections and transfers them into the new device.

Router

Routers manage network message traffic, extend the physical size of a channel (both length and
number of devices attached), and connect different channel types. Unlike other devices, routers are
always attached to two or more channels. Each router side can be addressed by its Neuron ID or by a
subnet/node address. The side of the router closest to the LNS Server is referred to as the near side; the
other side of the router is referred to as the far side. Each router side can receive a packet, decide
whether the packet needs to be transmitted, and transmit the packet on the other side’s channel, if
required. A router can be use in one of the following configurations:

o Repeater — all packets are forwarded
e Permanent Repeater — all packets are forwarded. Subnets can span permanent repeaters.
e Bridge — all packets in a given domain are forwarded

e Permanent Bridge — all packets in a given domain are forwarded. Subnets can span permanent
bridges.

e Learning Router — packets are routed only for a given domain. The router starts as a bridge and
reduces forwarding as it learns the topology. Learning routers are vulnerable to failures if
configured devices are incorrectly moved within the topology.

e Configured Router — packets are routed only for a given domain. Configured routers forward
packets based on configured tables. This is the most reliable and efficient form of router.

Self-Documentation

A mechanism that a device can use to provide descriptive information about itself. Self-documentation
can be provided for the device's program and network variables. A provider of user-defined services
and events may also support self-documentation for itself, its services, events, objects, and properties.
When possible, the NSS makes self-documentation information available to the host application
through properties.

Sensor

Any component that is used to determine the condition or value of a physical system variable, or to
accept commands from a human operator.

SLTA-10

A serial NSl interface with built-in twisted pair transceiver that connects to any host with an EIA-232
(formerly RS232) port. It can also connect to the host remotely using a Hayes-compatible modem. The
SLTA-10 is the best NSI to use for remote application or for portable hosts that do not contain a type 11
PC slot.

Service Pin

Each Neuron Chip has a service pin used during installation to acquire the Neuron Chip's Neuron ID.
When this pin is grounded, the Neuron Chip sends a broadcast message containing its Neuron ID and
program ID, which is called service pin message or packet. The method used to ground the service pin
varies from device to device. Examples of mechanical methods include grounding via a push button or
using a magnetic reed switch. By attaching one of the device's I/O pins to the service pin, the service
pin can also be put under software control as long as the device is configured. For example, the device
can ground the pin when the device is moved or when a predefined series of 1/0 occurs. The service
pin can also be used to drive an LED that indicates the Neuron Chip's state. The service LED is solid
on when the Neuron Chip is applicationless, blinks slowly when the Neuron Chip has an application
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and is unconfigured, is off when the Neuron Chip has an application and is configured, and blinks once
quickly each time the Neuron Chip is reset.

Smart Connection Description (SCD)

A pre-defined connection description that the LonMaker tool automatically assigns to a connection
being created or changed based on the number of target network variables, whether the target network
variables are located on the same or different subnet, and the availability of network variable aliases.

Source Address

The logical node address of the transmitting device contained in every packet transmitted over a
LONWORKS network.

Standard Configuration Property Type (SCPT)

A standard set of configuration property types defined by the LONMARK Association to facilitate
interoperability. SCPTs are defined for a wide range of configuration properties used in many kinds of
functional profiles, such as hysteresis bands, default values, minimum and maximum limits, gain
settings, and delay times. SCPTs should be used in a LONWORKS network wherever applicable. In
situations where there is not an appropriate SCPT available, manufacturers may define UCPTs for
configuring their devices. See the LONMARK web site for a current list and documentation.

Standard Network Variable Type (SNVT)

A standard set of network variable types defined by the LONMARK Association to facilitate
interoperability by providing a well-defined interface for communication between devices made by
different manufacturers. See the Echelon or LONMARK website for a current list and documentation.

Stencil
A collection of master shapes that can be reused in Visio.
Structured Object

A network variable or configuration property that has a type with multiple fields. Examples of
structured objects include SCPTmaxSend Time (has fields for day, hour, minute, second, and
millisecond in the following format: 0 0:00:00.000) and SNVT _switch (has fields for value and state
in the following format: 0.0 0).

Subnet

A logical collection of up to 127 devices within a domain. Up to 255 subnets can be defined within a
single domain. All devices in a subnet must be on the same segment. Subnets cannot cross non-
permanent type routers.

Subsystem

A collection of application devices, routers, and functional blocks. With the LonMaker tool, each
subsystem corresponds to one page within a LonMaker drawing. Subsystems allow you to place
application devices, routers, and functional blocks onto separate pages for organizational purposes.
You can place a subsystem within another subsystem, allowing you to create a subsystem hierarchy for
large networks. For example, a network may consist of HVAC, lighting, security, and operator
subsystems. These may be further divided into subsystems for each floor, and each floor divided into
subsystems for each room.

Supernode

A subsystem with a network variable interface. Supernodes enable a group of devices to be organized
into logical units and complex subsystem details to be hidden; therefore, only the desired network
variables are exposed. This reduces errors and decreases the time required for network engineering
and commissioning. A supernode’s network variable interface may contain any network variable on
any device found within the supernode or its nested subsystems.
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Synchronized

The state of a LonMaker network design when a LonMaker drawing and the physical devices on the
network match the LNS network database.

Target

The destination of a connection specified by a device handle and network variable (or message tag)
index. Each connection is defined in terms of a hub and a one or more targets connected to the hub.
For network variable connections, the hub may only be a single input or output network variable in the
connection. For example, if the hub is an output network variable, all the targets in the connection
must be input network variables.

Terminator

Provides electrical termination for twisted pair channels. Properly placed terminators prevent signal
reflections.

Test

A management command used to ensure that a device or functional block is operating and is
configured correctly.

TP/FT-10

The free topology twisted pair LONWORKS channel type, 78Kbps bit rate.
TP/XF-1250

A bus twisted pair LONWORKS channel type, 1.25Mbps bit rate.
TP/XF-78

A bus twisted pair LONWORKS channel type, 78Kbps bit rate.
Transceiver

A device that is both a transmitter and a receiver for a communications channel. In a LONWORKS
network, it is the component that physically connects a Neuron Chip to its channel. The transceiver
implements layer 1 of the LonTalk protocol.

Unacknowledged Service

A service of the LonTalk protocol sends a message once to the addressee(s). There is no
acknowledgement from the addressee(s) that the message has been delivered.

Unattached
The state of the LonMaker tool when it is not connected to a LONWORKS network.
Unconfigured

A device state where the device has an application image, but no network image. The device must be
configured before it can operate on the network.

User-defined Configuration Property Type (UCPT)

A non-standard data structure used for configuration of the application program in a LONMARK device.
UCPTSs should be used only when there is no appropriate standard configuration property type (SCPT)
defined. LONMARK-certified devices must have UCPTs documented in resource files according to a
standard format, in order to allow the devices to be configured without the need for proprietary
configuration tools.

User-defined Network Variable Type (UNVT)

A non-standard network variable type defined by the manufacturer of a device. UNVTSs should be used
only when there is no appropriate standard network variable type (SNVT) defined. LONMARK-certified
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devices must have UNVTs documented in resource files according to a standard format, in order to
allow the devices to be interoperable.

Virtual Functional Block

A static functional block that that contains the network inputs and outputs for a device that are not part
of other functional blocks on the device.

Wink

A management command used to identify a device on the network and verify that is communicating.
Winking a device causes it to generate application-dependant audio or visual feedback such as a beep
or a flashing service LED.
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A

Access control, 35, 73

acknowledged connection, 118
using authentication, 119

Activation, 28
creating key request, 29
entering activation key, 31
requesting activation key, 31

adding LonMaker credits, 283

addressing modes, 119
alias, 119
broadcast, 119
group, 119
subnet/node ID, 119

ad-hoc system scenario, 35
administrators, 35

Adobe Acrobat Reader
Installation, 28

add-ons
uisng with data point shape, 189, 191

alias addressing, 119
alias table summary, 267

application devices, 81
adding, 79
automatic channel selection, 83
changing channel, 83, 136

commissioning, 79, 144 See commissioning

copying, 139

defined, 79

defining, 79
identification method, 152
location, 82

managing, 254, 255
moving, 83

one-step creation, 79
pinging, 82

self-doc consistency, 134
state, 149

subsystem ID, 82
validation, 133

applications
defined, 15
loading, 308

loading into a device. See devices, loading

Attached, 42

authentication, 224, 308
routers, 106

using with acknowledged connections, 119
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AutoCAD, 141
exporting to, 142
importing from, 141

automatic channel selection, 83, 106
application devices, 83
routers, 106

automatic connection descriptions
selection, 121

modifying rules, 122

rules, 122

automatic device selection, 87

B

backups
creating, 206
hot backup, 206
restoring, 211
scheduling, 209

bar codes
commissioning with, 155
scanning, 155

binding, 16

binding network variables to the host,
70, 172

bitmaps, 314
bound monitoring, 172
broadcast addressing, 119

browser, 164

C

caches
refreshing, 246

cells
user-defined, 308

changing channel
application devices, 83
routers, 107

channels

auto-detect, 81

changing, 137

copying, 139

creating, 107

defined, 107

definition, 15

LonWorks/IP. See IP-852 channel
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moving the computer to a different channel,
139
selecting, 81

channel types, 308
router, 314

clients, 17, 61
application devices, 144

commissioning, 80
configuration property source, 150
device state, 149
device-specific configuration property
management, 150
loaing devices, 146
manual entry, 155
overview, 144
routers, 144
selecting devices, 145
service pins, 153
using bar codes, 155

complementary targets, 117

configuration properties
manually propagating values, 205

configuration properties
changing format, 178
controlling, 164
format, 178
monitoring, 164
resynchronizing, 204
updating with a data point shape, 183
updating with the LonMaker Browser, 173

connect command, 114

connection descriptions
changing, 123
using, 118

connection descriptions, 118

connection descriptions
defined, 118

connection descriptions
viewing, 119

connection descriptions
creating, 119

connection descriptions
automatic selection, 121

connections, 8
creating, 113
creating between different subsystems, 115
creating in same subsystem, 114
creating with the Connect command, 114
creating with the connector shape, 114
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creating with the connector tool, 114
defined, 113

fan-in, 117, 172, 306
fan-out, 117, 306
implicit, 172

master shape, 306
monitoring, 164
multicast, 113

network navigators, 129
priority, 119

reference, 117

unicast, 113

connector shapes, 114
hiding and showing, 124
LonMaker styles for, 262
monitoring, 164

connector tool, 114

credits. See LonMaker credits

D

data layer, 134

data point shape
copying, 187
creating HMIs with, 187
creating, 180
custom master shape, 186
deleting, 187
getting value, 185
monitoring, 183
updating, 183
writing to, 189
reading from, 191

databases
resynchronizing, 237

decommissioning, 203

deficit credits, 280
using, 281
viewing, 282

defragmenters, 280

delay
round-trip, 109

demo mode, 291
demo networks, 291

descriptions
channel, 109
device, 105

design manager, 47
options, 41
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device discovery, 156
device identification method, 152

device interface files, 131, 148, 381
user cell, 313

device shape, 79

device templates
creating, 81
defined, 15, 131
editing, 132
managing, 131
selecting or creatng, 195

devices

attaching replacement to a network, 200

bitmap, 314

commissioning multiple, 155
controlling, 164

decommissioing, 203

description, 15

discovering, 156

listing devices in a subsystem, 200
listing devices in a subsystem, 200
loading an application into, 194
loading, 144, 194

LonMaker styles for, 260
managing, 255

master shapes, 303

monitoring, 164

moving between subsystems, 135
removing from network, 203
replacing, 200

status summary, 263

winking, 156, 159

digital ink, 13
digital signatures, 52, 315
discovering devices, 152, 156

drawing files
guidelines, 35

drawing files guidelines, 37
drawing template, 43

drawings
creating, 78
creating from an LNS database, 53
recovering, 53

dynamic functional blocks
creating, 91
creating master shapes, 93
defined, 91
deleting, 92

dynamic network variables
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creating, 99
deleting, 101

E

Editions
Professional, 13
Standard, 14
Trial, 14

engineered system scenario, 34, 156
exporting a network with XML, 272
Extension Record Copying, 11

F

fan-in connections, 113, 172, 306
fan-out connections, 113, 306

firmware
updating, 147

full clients, 17, 61

functional blocks
adding to a connection, 129
automatic device selection, 87
changing device, 88
configuring, 88, 358-360, 362
configuring, 88
copying configuration of, 88
copying, 139
creating master shape, 91
creating multiple, 87
creating, 84
defined, 16, 84
LonMaker styles for, 261
managing, 254, 257
master shapes, 304
moving, 88
moving between subsystems, 135
plug-ins, 88
scope, 309
status summary, 263
user cell, 313

Functional Block Wizard, 84

G

group addressing, 119
group ID, 266

H

hardware requirements
for large networks, 20



minimum, 20

HMI applications, 187
organizing, 192

hot backup, 206
creating, 207
restoring, 212

hubs, 113

i.LON 1000, 46, 47

i.LON IP-852 router
commissioning, 156

identification method
service pin, 153

import folder
backing up, 207
restoring, 216

importing a network with XML, 276

Installation, 144
Adobe Acrobat Reader, 28
LonMaker tool, 25
LonPoint, 27
LonPoint Plug-in, 22
network drivers, 28
Visio, 23

InTouch, 188

IP-852 channels, 46

IP-852 devices, 46

IP-852 network interface, 46

L

language files, 40, 41
license files, 280

licensing, 280, 363, 367
interaction with defragmenters, 280
transferring a license, 286, 287
with remote clients, 286

lightweight clients, 17, 61
LNS, 2

LNS computer
moving, 139

LNS database. See LNS network
database

LNS Database Recovery Wizard, 222
opening, 222
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using, 225

LNS DDE Server
sharing LNS interface, 36

LNS events, 234
LNS hot backup. See hot backup

LNS network database, 47
creating a new network from, 53
defined, 14
defragmenting, 39
importting, 40
repairing, 238
restoring, 211
validating, 238

LNS Report Generator, 268
LNS/IP interface, 69

loading devcies, 194
configuration property source, 199
device state, 198
device-specific configuration property

management, 199

selecting application, 196
selecting device template, 195
selecting devices, 195

local client, 17, 61
defined, 61

locations
matching, 157

logical layer, 134
LonMaker Basic Shapes stencil, 79

LonMaker Browser, 164
customizing, 169
error messages, 179
managing functional blocks, 180
monitoring network variables with, 171
registering, 166
saving customization, 171
starting, 166
toolbar, 167, 168

LonMaker credits, 280, 363
adding, 283
deficit credits, 281
transferring, 286, 287
using, 280
viewing, 281, 283

LonMaker Default Options
scope, 319
setting, 318

LonMaker demonstration networks, 291
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LonMaker Design Manager, 37
General tab, 38
LonMaker Default Options tab, 45
LonMaker Stencils tab, 44
Network Wizard Accelerator, 4
New Network Options tab, 42
One-Click Network Creation, 4
Options tab, 40

LonMaker Device Manager, 254
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