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Regulatory Notices

Regulatory Notices

Federal Communications Commission

This device complies with part 15 of the FCC Rules. Operation is
subject to the following two conditions: (1) This device may not cause
harmful interference, and (2) this device must accept any interference
received, including interference that may cause undesired operation.

Caution: the user that changes or makes modifications not expressly
approved by Tour Andover Controls, Inc. for compliance could void the
user's authority to operate the equipment.

FCC ID: DVE - ROAMIO2
Industry Canada Radio Equipment

This digital apparatus does not exceed the wireless requirements for
Industry Canada IC RSS-210 and is listed on the Industry Canada
Radio Equipment List.

IC: 1026A - ROA
C-Tick - Australian Communications Authority (ACA)
EMC and radio communications regulations of the

Australian Communications Authority (ACA), governing
N1831 the Australian and New Zealand communities.

0 This equipment carries the C-Tick label and complies with
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Regulatory Notices

CE - Compliance to European Union (EU)

This equipment complies with the rules of the Official Journal

of the European Communities specified in the EMC directive

89/336/EEC governing the Self Declaration of the CE Marking
for the European Union..

WEEE - Directive of the European Union (EU)

__» This equipment and its packaging carry the waste electrical
X and electronic equipment (WEEE) label, in compliance with
European Union (EU) Directive 2002/96/EC, governing the
disposal and recycling of electrical and electronic equipment in
the European community.
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Chapter 1

The BACnet Service Tool

This chapter contains the following topics:

Introducing the BACnet Service Tool
What Can You Do With This Tool?
What You Cannot Do With This Tool
Before You Get Started

Connectors and Indicators

Batteries and Power

Compatible Controllers

Hardware & Software Requirements
The RoamIOy Hardware Adapter
What to do Next

Note: This manual describes the installation and use of the BACnet
Service Tool for BACnet controllers. If your network has
Andover Continuum Infinet controllers, you should refer to the
RoamlIO User’s Guide, Revision A, TAC part number: 30-3001-
891.
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Chapter 1: The BACnet Service Tool

Introducing the BACnet Service Tool

Connections

The BACnet Service Tool is a software application, with a hardware
adapter, that allows you to perform basic administrative functions to
maintain a network of Andover Continuum and third-party BACnet
controllers while being mobile, using a laptop or Pocket PC. The
software can also be used from an ordinary desktop.

If you are connecting your PC (desktop, laptop, or Pocket PC) to the
service port of a controller, you will need the RoamIO4 hardware
adapter to make the physical connection (serial cable or Bluetooth
wireless) between the MS/TP bus and your PC .

Other connections, such as Ethernet, will not require the RoamIO,
hardware adapter, but will require a valid license from TAC to enable
the connection.

What Can You Do With This Tool?

12
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Using the BACnet Service Tool, an administrator can plug into a
Continuum controller on any BACnet subnetwork and perform basic
adminstrative functions to any Continuum or third-party controller
across the BACnet Internetwork.

Administrators can “view” an entire network of devices, and then select
a specific subnetwork or device. The objects and classes defined within
a device can be viewed or changed .

For example, some of the functions you can perform include:

Adjusting a temperature setpoint
Backing up and restoring a device

Setting the date and time of a device

Setting the MAC IDs for Continuum controllers during startup and
commissioning

Initiate the automatic “learning” function of Continuum controllers
Upgrading an Andover Continuum device Operating System (OS)

Renaming objects



Chapter 1: The BACnet Service Tool

Viewing and editing object properties
Viewing the controller’s trend data log

Viewing a controller’s schedule of events

Starting and Stopping a program

Note: You can connect the BACnet Service Tool to Ethernet to view the
Andover Continuum proprietary classes and properties of any
device running controller firmware version 4.4, or later.

For MS/TP connections, you can view the proprietary classes
and properties of all connected devices, as long as at least one
controller on the MS/TP network is running firmware version
4.4, or later.

What You Cannot Do With This Tool

The BACnet Service Tool does not allow you to perform all
administrative and maintenance tasks available on Continuum
CyberStation.

For example, you cannot use the BACnet Service Tool to:

Add or delete devices
Create or delete objects

View or modify a file within a device, such as a Plain English (PE)
program

BACnet Service Tool User's Guide 13
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Before You Get Started

Before you get started, be sure you have all of the following items:

RoamlOg hardware adapter and interface cables
Desktop PC or Laptop PC
Pocket PC with optional serial cable and docking cradle

BACnet Service Tool software application

Compatible Controllers

14
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You can use the BACnet Service Tool by connecting to the following
controllers:

Andover Continuum bCX 40x0

Andover Continuum b4920

Andover Continuum b3xxx

All third-party BACnet devices
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Hardware & Software Requirements

Before installing the BACnet Service Tool application, be sure that
your Pocket PC, desktop or laptop PC meet the following requirements:

Hardware & Software Requirements'

Desktop or Laptop PC Hardware Requirements

Minimum Recommended

Any Hardware that is compatible with ActiveSync 3.8 or 4.0

CD ROM Drive or access to installation over a network

Available 9-pin or 25-pin communications port, USB port or BlueTooth wireless
Note: RS-232 cable with appropriate connectors is not supplied by TAC for PC
connection

5 MB available hard drive space space

Desktop or Laptop PC Software Requirements

Minimum Recommended
ActiveSync 3.8 or 4.0
Microsoft Windows XP, Windows 2000

5 MB available hard drive space space

Pocket PC Requirements

Minimum Recommended

Pocket PC2002 Operating System Windows Mobile 2003 or 5.0 for the
Pocket PC

32 MB RAM 64 MB RAM

9-pin RS 232 serial cable to comm port on Pocket PC or BlueTooth wireless

5 MB available hard drive space space

1. You must be able to download from PC to Pocket PC.

Note: The ActiveSync software is included as part of your Pocket PC package and is
part of the installation and configuration of the Pocket PC itself. The
ActiveSync software can also be downloaded from the Microsoft website. Refer
to the documentation supplied with your Pocket PC for requirements,
installation and operation of the ActiveSync program.

BACnet Service Tool User's Guide 15



Chapter 1: The BACnet Service Tool

The RoamlO, Hardware Adapter

The RoamIO5 hardware adapter (RoamIOy ) is a device that serves as
an interface between the MSTP bus and a PC (desktop, laptop or
Pocket PC). The RoamlOg is connected to the service port of the

controller and then, using a serial cable or the Bluetooth wireless
protocol, to the PC.

Connectors and Indicators

The following illustration shows the connector and indicator areas of
the interface unit

Activity/Status Connections to PC or
VLY _—" PocketPC and Controller/
Indicators MT—m .
| Sensor Service Ports
1
RS-485  RS-232/WIRELESS
PWR
Power Status oN ™0
DB-9 C tor to PC
TXD O R0 Pocket ggnleJ(s:igé Zdaptg:
Transmit data flashes indicating OFF &) (not supplied)
the appropriate port’s data is

being transmitted

RXD

Received data flashes indicating
the appropriate port’s data is i
being received Andover Continuum

=RoamlO,
Bluetooth

(((I)))

Bluetooth wireless connection

Bluetooth capability is automatic RJ-11 Connector to Controller/
when a serial cable is not Sensor Service Ports Using
attached to the DB-9 Connector Supplied Adapter Cables

Dimensions = 2.748” wide x 4.937” long
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Batteries and Power

When the RoamIO; is connected to an Andover Continuum controller,
it will draw power from the controller instead of the batteries, to
prolong battery life.

Power is supplied by two AA batteries (included). Recommended
batteries are Eveready type X91 1.5V AA alkaline or equivalent. The
battery compartment is located on the back of the unit.

Power Switch
(side location)

Battery Compartment

Note: A new set of alkaline batteries provides up to 30 hours of continuous use
depending on the battery manufacturer.

CAUTION
Damage to the unit

To avoid damaging the unit, slide the power switch to the OFF position before installing
or removing batteries. During installation, be sure to observe correct polarity when
inserting batteries. Align the + and - symbols printed on the batteries with the symbols
indicated inside the battery compartment.

Failure to observe this precaution can result in equipment damage.

To turn on the unit, slide the power switch to the ON position. The
Power indicator LED will illuminate if the batteries are fully
operational.

BACnet Service Tool User's Guide 17
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What to do Next
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From this point in the manual you have two options:

® You can proceed to Appendix A, What Is BACnet?, for an overview
of BACnet terminology and the relationship of BACnet to Andover
Continuum products.

or

® You can go to Chapter 2, Getting Started, to:

Q

Begin the process of installing the BACnet Service Tool
software on your PC (desktop, laptop, or Pocket PC).

Configure the Service Tool software.

Make the physical connections between your PC and a
controller.

Start the application and connect to the BACnet Internetwork.



Chapter 2

Getting Started

This chapter contains the following topics:

Installing the BACnet Service Tool

Upgrading the RoamIOy Firmware

Getting Started with the Service Tool Software
Creating Users and User Levels

What to do Next

BACnet Service Tool User's Guide 19
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Installing the BACnet Service Tool

The BACnet Service Tool comes with a RoamIO, hardware adapter,
cables, and a CD that should be installed on a laptop or desktop PC,
and may also be installed on a Pocket PC that is synchronized with the
laptop or desktop.

The CD contains the following software:

Program Description

SetupPC.exe Installation executable for BACnet Service Tool
software for the PC

SetupPPC.exe Installation executable for BACnet Service Tool
software for the Pocket PC

InfinetSetupPC.exe Installation executable for Infinet Service Tool
software

InfinetSetupPPC.exe Installation executable for Infinet Service Tool

software for the Pocket PC

RoamIO2Uprev.exe Executable for upgrading RoamIOg firmware

The complete installation process involves the following steps:

Step 1: If you are going to be connecting your PC (desktop, laptop, or
Pocket) to the RoamIO, hardware adapter, install and

configure your Bluetooth wireless communication software.

Step 2: Install the BACnet Service Tool application on to your PC
(desktop, laptop, or Pocket)

Step 3: Start the application and log on using the factory supplied
username and password (acc, acc).

Step 4: Create usernames and passwords for your site

Step 5: Make the physical PC to RoamIO, connection, using a serial

cable or the Bluetooth wireless protocol, and then RoamlIO to
controller.

Step 6: Set the communication options for the MS/TP or Ethernet
network you are connecting to, and then make the connection

20 TAC
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using the BACnet Service Tool to maintain and configure your
BACnet Internetwork of controllers.

Bluetooth Installation and Configuration

If you are going to connect your PC to the RoamIOg hardware adapter
using Bluetooth wireless communication, you will need specific
Bluetooth security and service configuration settings.

If Bluetooth is already installed on your PC, make sure the following
settings are configured:

® Security “Pairing” PIN #=ACC

® Serial Port Service is enabled

Note: When configuring your Bluetooth hardware to work with the
RoamlOy hardware, you should refer to the manual or the online

help that came with your Bluetooth adapter.

The steps listed below generically describe the configuration process.
You will notice variations depending on whether you are configuring a
laptop or a Pocket PC, the specific operating system and the driver that
is installed.

Step1: Turn on your RoamIO, device. (Make sure you have installed

batteries or have the device connected to the service port of a
powered Continuum controller.)

Use the Bluetooth management software on your laptop or
Pocket PC to discover the RoamIO4 device. The RoamIO, will be

listed as "Serial Port Device: COM1". COM1 donotes the
communication port on the RoamIOy and is not the

communication port on the laptop or PocketPC. The discovery
tool is often refered to as a "Bluetooth hardware configuration
wizard"

Step 2: After selecting the RoamIOy device, most drivers will

automatically ask you to assign a PIN code. This process is
called "Pairing" your bluetooth adapter to the bluetooth device.
If the driver does not automatically ask you to pair your

BACnet Service Tool User's Guide 21
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device, look for a button that allows you to initiate a device
pairing. Enter the Pin Code of ACC.

B, bhuetouth Secunty Setug =

il

will be used for suths

e |y B i

&

T pas v

ko the PN code. For fomation sbout e PIN code o th device, refer o that
dervice's tocumentghort

Fur 8 bied it of paiig, chuk, Patig Hebt For e

st ol crn ks e o Lruls

Mtz reriche device dovs nok recune & PIN code of f vou wank by Ship Paiing

e et s v ke, ek Sk Py

riiste Piing
| Tebagin tha pasing procase, aneet tha PIN code and chek Indists Parg.

| FiM Code

Iritisle Parg

Step 3: The driver will allow you to select a Bluetooth Service. This is
sometimes displayed as a Service Selection window. Select the

Step 4:

Step 5:

Bluetooth Serial Port service.
[ btustuth Servive Selecin

Serviees provided by remote deviees

o e bl I 3o chescamban of Bl sevce:

h lot deices Ehat clfer the selscted senice.

ek a ey I ket 4

 iHuetooth Serial Port

5 Hetwork. nccess

G Db Netvaeeking
T PIM Them Trarsfor
1rde Transfer
(R

15 BIM S et ion

< Back, Mo >

Select the COM port number your PC will use for Bluetooth
communications and record this number. Some drivers assign
the COM port number for you and do not allow you to change
it. It is common for a Pocket PC Bluetooth driver to have two
COM port assignments; one for Incoming and one for Outgoing

connections.

The RoamIO4 will connect to the COM port labeled as

"Outgoing" connections. This COM port will provide the
connection to the RoamIO, hardware adapter.

Complete the Bluetooth installation.
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BACnet Service Tool Laptop or Desktop Installations

To install the BACnet Service Tool application onto your laptop or
desktop PC, perform the following steps:

Step 1: Insert the BACnet Service Tool CD into the CD drive of your
laptop or desktop PC.

Step 2: Double-click the My Computer icon on your desktop

Step 3: Double-click the CD drive icon

Step 4: Locate the SetupPC.exe file and double-click to activate the
installation program.

BACnetServiceTool - InstallShield Wizand §|

‘Welcome to the InstallShield Wizard for
BACnetServiceT ool

The InstallShield® “Wizard wil install BAChetS erviceT ool
on your computer. Ta continue, click Mext.
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Step 5: Follow the directions of the installation wizard to complete the
installation of the program. At the end of the installation, you
should see the following screen.

BACnetServiceTool - InstallShield Wizard
InstallShield Wizard Complete

The InstallShield Wizard has successhully installed
BAChetServiceTool Click Finish b exit the: wizard

Step 6: Select Finish to complete the installation on your desktop or
laptop PC.

24 TAC
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BACnet Service Tool Pocket PC Installations

To install the BACnet Service Tool application onto your Pocket PC,
perform the following steps:

Step 1:

Step 2:

Step 3:
Step 4:

Step 5:

Place the Pocket PC in the docking cradle that is connected to
your laptop or desktop PC. Refer to the documentation
supplied with your Pocket PC for operation and detailed
information.

Once the laptop or desktop PC and the Pocket PC are properly
synchronized, insert the BACnet Service Tool CD into the CD
drive in your PC.

Double-click the My Computer icon on your desktop
Double-click the CD drive icon

Locate the SetupPPC.exe file and double-click to activate the
installation program.

Note:

The install process interacts with the Pocket PC using active
sync to automatically transfer and install the application onto
the Pocket PC.

{&@ BACnetServiceToolForPocketPC - Installshield Wizard x|

Welcome to the InstallShield Wizard for
BACnetServiceToolForPocketPC

The InstallShield(R) Wizard will install
BACnetServiceToolForPocketPC on your computer, To
continue, click Mext,

WARNING: This program is protected by copyright law and
international treaties,

= Back Cancel
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Step 6: Follow the directions of the installation wizard to complete the
installation of the program. At the end of the installation, you
should see the following screen

Note: Ifyou are running the Windows Mobile 5.0 operating system, the
screen may prompt you to look at messages on your Pocket PC
for final instructions.

i BACnetService ToolForPacketPC - InstallShield Wizard x|

InstallShield Wizard Completed

The InstaliShield Wizard has successfully installd
BACnetServiceToolForPocketPC, Click Finish to exit the wizard.

= Batk Cancel |

Step 7: Select Finish to complete the installation of your BACnet
Service Tool for the Pocket PC. Synchronization with your
desktop or laptop PC should be automatic.

Note: If for some reason your Pocket PC does not automatically
syncrhonize with your PC, you will need to synchronize to
complete the installation.
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Upgrading the RoamlO, Firmware

To see what version of firmware is running on your RoamIO, hardware

adapter, go to the View menu and
display the following window.

RoamlIO2 Properties )

select RoamIO Properties to

x|

ﬂi Froperty | Walue

1234567
1163

24
0.000003
1.000008

Serial Mmbr:
Model Mmbr:
Hardware Yrsh:
Boatldr s
Firrnware Yrsh:
Wireless Vs
wireless Addr:

R L B I

08:00:17:20:05:54

Firmware version

To upgrade the RoamlOg firmware

, perform the following steps:

If you are connected to the BACnet network, disconnect from

the network (File -> Disconnect) before beginning the

Step 1:
upgrade procedure.
Step2: From the Tools menu, sel
following dialog.
x
Load URD-file: info |

Path: C:\RoamlOUpdates
IHDamIDZ&ppN‘I .000005.upd

Statusz:

Model : IHoamID2
Upload | Cancel |

[=

ect Update RoamlO to display the

. Browse button

—— Progress bar

——— Status messages

Step 3: Use the Browse button to find the new UPD file you want to
load into the RoamIO hardware adapter.
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Step 4: Click on the Upload button to start the upgrade installation.
When the progress bar is completely filled, the installation
should be complete. Scroll down the Status area to confirm
that the process was successful.

x
Load UPD-file: iffo |

Path: C:\RoamlOUpdates
IHDamIDZ&ppN‘I .000005.upd

ENENENEEEER
Statusz:

Startup: Successful

Serial Port Connect: Successful
Clearing Flash memany*

Begin Request: Successful

Model : IHoamID2
lpload Cancel |

Lo vl

Step 5: Click Cancel to close this dialog.
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Getting Started with the Service Tool Software

Once the software is installed, you can start the application, configure
users and set preferences before you begin to connect and work with

controllers.

Starting and Logging on to the Application

To open and log on to the application, perform the following steps:

Step 1: Start the program from the BACnet Service Tool icon on your
desktop, or from the Start menu item.

welcomet x|

tace

Version 0.000022

After the TAC splash screen displays for several seconds, the
logon dialog displays.

Uszer Mame; |ac:c: LJ
Pazsword: |’""1
Cancel

Step 2: Enter a username and password.

The default username is ace (lower case) and the default
password is also ace (lower case). You can create additional
usernames and passwords when you configure the BACnet
Service Tool.
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Step 3: Select the OK button to complete the logon or Cancel to close
the application.

& BACnet Service Tool =13
File View Tools About
e \

Menu tool bar
Switch View icon
Refresh icon

Connect/Disconnect icon

- View area -

Ready
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Configuring the BACnet Service Tool

The BACnet Service Tool provides user management capabilities in the
form of user and user levels in determining what operations a person
can perform. User levels are already defined in the BACnet Service
Tool for each available operation and their assignment to a user
determines the permissions he/she has to perform for administrative
and maintenance operations.

Creating Users and User Levels

Users are added to the Service Tool using the User option from the
Tools dropdown menu.

« BACre! Service Tool

o v
LIIE1  bonedk

Plot o
-H|  retres
T e e —
o wdwoos
E i v User Management EJ
' Q- viimolctoms Editigw User
: O
| warm Start Devce. |MewlUser |
| cold S omies
3ot Do Eustn e Term FulMame: |
|Passwor [
B

Top Priority: Manusl0peratar =
M anualD perator -

Drefault Priarity;

Save I J Done |

In addition to User Name, the User Management dialog defines the

following fields:
Field Description
User Name Allows you to bring up an existing name and user profile for
editing
New User Allows you to assign a new user name
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Field Description

Full Name Allows you to record a user’s real name

Password Allows you to assign this user a security password

Level Allows you to assign a Continuum security level for this user

that allows him/her to perform pre-defined operations on
specific classes and objects.

Security Levels (from high to low) include:

® Admin - Unlimited access to all classes and objects

® Program - Allows user to use objects in Plain English
(PE) programs for altering controller actions

o Config - Allows user to alter or set the values of pre-
defined classes and objects

® Ack Alarms - Allows user to acknowledge alarms based
on some pre-defined specific object values or states

o Enable/Disable - Allows user to enable or disable actions
based on pre-defined object values

® Change Values - Allows user to change the values on
some pre-defined objects

Security at one level, automatically includes the privileges
granted at a lower level. For example, if a user’s security level
is set at Config, he/she automatically has the privileges
assigned to Ack Alarms, Enable/Disable, and Change
Values.

Top Priority Allows you to select one of the 16 BACnet command priority
levels (Priority_Array) for this user to establish his/her ability
to execute a commandable property when in conflict with
other BACnet priorities

Default Priority Sets the default BACnet priority level for this user. The
current default value is 8 - Manual Operator

In addition to adding Users, you can also use this dialog to change user
information or levels, and to remove users from the Tool.

Note: When a user logs on using the BACnet Service Tool, the user
name and password are first checked against the security level
tables in the Andover Continuum controller (for example, bCX).
If the username and password is unknown to the controller, the
security levels are determined by the Service Tool .
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What to do Next

Now that you have been able to start the application, logon, create
users and set any initial preferences for your site, you can complete the
product installation by making sure your physical connections and
communication settings are correct . Refer to Chapter 4, Connecting to
a BACnet Controller.
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Connecting to a BACnet
Controller

This chapter contains the following topics:

® Connecting the RoamIO, to the PC
o Connect the RoamlIO, to the PC Using the RS-232 Serial Cable
o Connect the RoamlIO, to the PC using Bluetooth
Connect a RoamIO, Cable to the Controller
Connecting to a Controller using MS/TP (Field Bus)

Connecting to a Controller using Ethernet
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Connecting the RoamlO, to the PC

To connect the RoamIOg hardware adapter to a PC, you can connect a
serial cable with a DB-9 female connector to the COM1 port (RS-232)
on the PC, or you can take advantage of the internal Bluetooth wireless

capability.
-
[Roass  RS-232/WIRELESS |
Lo

Andover Continuum
=RoamlO,

DB-9 Connector to PC
(serial cable not supplied)

RJ-11 Connector to Controller/
Sensor Service Ports Using
Supplied Adapter Cables

Connect the RoamlO, to the PC Using the RS-232 Serial Cable
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Connect the serial cable (not supplied) from a COM port on your PC to
the RoamIOy hardware adapter.

The connector on the RoamIO, is a standard DB-9 male connection
with the following pinout assignments.

Pin Signal
2 RXD (Received Data)
3 TXD (Transmitted Data)
5 GND (Ground)

This requires a cable that is not included with the BACnet Service Tool

product.
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Activating the RoamlO, for a Serial Connection

To activate the RoamlIO,, perform these steps:

Step1: Log on to the BACnet Service Tool.
il
File  View ,m Help
. rﬂ Connection Settings
———— . Preferences
=] @ Lot users
ﬂ; Refresh
= Find New Devices
Update 05
Backup to file
Restore Frarm File
EZEI:qJECmI;IESh Connection Settings @
Learn Connection Type
Update Roamle -
Warm Stark Device
Cold Start Device * Foz
Set Device Date and Time T ,m
To change connection settings, you must
first disconnect
T [ Inum | 4
Step2: From the BACnet Service Tool toolbar, select the Tools menu.
Step 3: Select the Connection Settings option to display the
connections setting dialog.
Step 4: Select the MS/TP option.
Step 5: Select the COM port for your PC’s connection to the RoamIO,
hardware adapter.
Step 6: Select the OK button to complete the setting.
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Connect the RoamlO, to the PC using Bluetooth

Bluetooth wireless capability is built into the RoamIOq hardware
adapter. When the unit is powered on, and there is no connector in the
DB9 connector, Bluetooth wireless availability is automatic and only
needs to be “discovered” by a Bluetooth-enabled PC, running the
BACnet Service Tool application.

To set up a wireless connection from the PC to the RoamIOy hardware
adapter, perform the following steps:

Note: To change a connection setting, if you are already connected to
the network, you must first disconnect (File--> Disconnect).

i BACnet Service Tool L
File Wiew | Tools Help

.Il’,ﬂl l Connection Settings

Preferences
= @ Lot Users

H ; Refresh

- Find Hew Devices
Update 035
Backup to file
Restare from file
Backup ta Flash
Seb MAGTd

=lolx|

Connection Settings

Learn

[dpdate Foarlo

W arm Start Device

Cold Start Device

Set Device Date and Time

Connection Type
=

-

Tao change connection
first disconnect

[

CommPart: [CONI 6 =

settings. you must

Cancel

e |

v

Note: Refer to Chapter 2: Bluetooth Installation and Configuration, for
the correct Bluetooth configuration settings.

Step 1: Log on to the BACnet Service Tool.

Step 2: From the BACnet Service Tool toolbar, select the Tools menu.
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Step 3: Select the Connection Settings option to display the
connection settings dialog.

Step 4: Select the COM port number for your PC's wireless serial
connection.

Step 5: Select the OK button to begin the wireless “search” for the
RoamlIOg hardware adapter.

Note: If your Bluetooth configuration does not have the correct
security PIN number (ACC), you will be prompted with the
following message.

@ Bluetooth PIN Code Required

Bluetooth device "Serial Port Device" is atbempting to connect
to this computer, Click here to proceed with the connection,
To deny access, ignore this prompt,

Enter the security PIN number for the RoamlIO,, which is ACC.

Step 6: Select the Connect Button O| on the toolbar to make the
connection to the attached controller.

A successful connection will display the network of BACnet

devices. An unsuccessful connection will result in an error
message indicating the cause of the connection problem.
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Connect a RoamlO, Cable to the Controller

To connect the RoamIOg hardware adapter to an Andover Continuum
controller’s service port, use one or more of the appropriate supplied
cables.

RoamlO Cable Set

RJ-11 RJ-11
Male ' ' ' ’ ' ' l Male
RJ-11 Phono
Female Male

RJ-11 B

Female Fg:r?ale

[ =

The following illustration shows how to make the cable connections to
controllers with specific styles of service ports.

RoamlO Cable Usage
Controllers
with RJ-11
Service Port

RJ-11 RJ-11

Controllers
with Berg
Service Port

RJ-11 RJ-II Berg
Male_Female Female
3 |

Sensors
with Phono
Service Port

RJ-11 RJ-11 RJ-II Phono
Male Female Male

)

————Male_p "
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Connecting to a Controller using MS/TP (Field Bus)

When the RoamIO5 hardware adapter is correctly connected between
the PC and a BACnet controller and powered on, the BACnet Service
Tool software can communicate with the BACnet controller.

To set up a connection to a controller on an MS/TP (Field) bus, perform

the following steps:

Note: To change a connection setting, if you are already connected to a

controller, you must first disconnect (File--> Disconnect).

_‘f BACnet Service Tool

File View | Tools Help

Connection Settings

:  Preferences

Users

Refresh

Find Mew Devices
Update 05

Backup to file
Restore from file
Backup to Flash
SetMAC Id

Learn

Update Roamlo:
“Warm Start Device
Cold Statt Device
Sef Device Date and Time

=lol x|

Connection Settings

Connection Type
ekimien e

7 Fo:

CommPart:  [COM1 =

To change connection
first disconnect

_ |

setings, you must

Cancel

X

I ]

Step 1:

Step 2:

Step 3:

Step 4:

Log on to the BACnet Service Tool.

From the BACnet Service Tool toolbar, select the Tools menu.

Select the Connection Settings option to display the
connections dialog.

Select the MS/TP option.
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Step 5:

Step 6:

Step 7:

Select the COM port for your PC’s RS-232 serial connection
that is connected to the RoamIO4 hardware adapter.

Select the OK button to complete the setting.

Select the Connect Button icon @[ on the toolbar to make
the connection.
A successful connection will display the network of BACnet

devices. An unsuccessful connection will result in an error
message indicating the cause of the connection problem.
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Connecting to a Controller using Ethernet

Note: Upon selecting the Ethernet option for the first time, the
BACnet Service Tool will check for a valid license file to enable
an Ethernet connection.

If the license file is not found, the following message will be
displayed and the Ethernet option on the Connection Settings
dialog will be disabled.

B

Ermor Reading Licenze File,

! Etherenet mode can not be enabled.
Select 'Generate Licenze Regquest’
fram the Tools menu and follow the
directions ta obtain a License from TAC.
Error Code: 01004

Refer to the sections below for the procedure on generating a
license request with or without a RoamIOg hardware adapter

connected to your PC.

The following sections include:

® Generating a License Request with the RoamIO, Connected
® Generating a License Request without the RoamIOy5 Connected

® Making an Ethernet Connection
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Generating a License Request with the RoamlO, Connected

44

With the RoamI0y hardware adapter connected to your PC, you can
perform the following steps to make a license request for an Ethernet

connection.
Step 1: From the Tools menu, select Generate License Request.

If the RoamIO,; hardware adapter is connected, the

BACnet Service Tool will validate the serial number on the
attached RoamlIOg hardware adapter and display the following

dialog with the serial number displayed in a read-only field.

License Cookie Request

—FA0&k 10 Properties
Roam|0 Serial Number,  [1825525

Creation Maode: EU TOMATIC

- License Infio -

File Location: |

Step 2: Select the Generate button to create a License Request
Cookie file. The file location and name will be displayed in the
dialog as follows:

License Cookie Request

~ROAM IO Properies ——————————————
Roarn|0 Serial Number, 1825525

Creation Mode: FU TOMATIC

- License Info-

File Lacation: |C:\B ackup\BACnetRoa

Email the generated File to TAC Repair to
| teceive a License.

Fererate | Exit |

The file format will be:
<path>\ ROAMIO\ <serial number>.req

TAC
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Step 3: To receive a valid license, attach this file to an email and send
it to the TAC address listed in the readme file for this release.
Include the following information:
- Your contact information
- Your PO (purchase order) and RA number for this product.

Step 4: TAC will respond with a valid license file that must be placed
in the same directory as the BACnet Service Tool executable is
installed.

Step 5: Once the license file is placed in the directory, select
Communication Settings from the Tool drop-down menu to
display the following dialog:

=

- Connection Type-

" Boaml02

LCommPart:

(1] I Lancel |

Step 6: Select Ethernet and click OK. The BACnet Service Tool
responds with the following message:

B

alid License Found. Etheret Made is enabled.

Once the Ethernet mode is enabled, you can make an Ethernet
connection. Refer to the section in this chapter, Making an Ethernet
Connection.

Note: To transfer a License to a different PC (deskop, laptop, or
Pocket), the BACnet Service Tool software must be installed and
a valid License Request Cookie must be generated for the new
PC. Refer to the procedure described above.
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Generating a License Request without the RoamlO»

Connected

46
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If a RoamIO4 hardware adatper is not connected to your PC, you can
perform the following steps to make a license request for an Ethernet
connection.

Step 1:

Step 2:

From the Tools menu, select Generate License Request.

If the RoamIO,; hardware adapter is not connected, the
BACnet Service Tool will display the following message.

Error! Could not co :!‘?-}-.i'" x|

] Roaml0 not connected
. or invalid communication port

Select the OK button to display the following dialog.

-ROAM 10 Properties -

Roaml0 Serial Mumber: [—|
Creation Mode: iMAN UaL |

- License Infa

File Location: I

Generate I Cancel I
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Note: To obtain the RoamIO, hardware adapter serial number, remove

the battery cover. The serial number is the second group of
numbers (to the right) as shown in the illustration below:

Serial number is the second
group of numbers

Step 3: Enter the serial number and select the Generate button to
create a License Request Cookie file.

License Cookie Request
—ROAM |0 Properties——————————————————

Roaml0 Serial Mumber: | 1825525
Creation Maode: |MANUAL

~ License Info

File Lozation: IE:\B ackupt\BAChetRoa

Email the generated File to TAC Repair to
receive a License.

[Generate I Exit |

The file location and name will be displayed in the dialog. The
file format is as follows:
<path>\ROAMIO\ <serial number>.req

Step 4: To receive a valid license, attach this file to an email and send
it to the TAC address listed in the readme file for this release.
Include the following information:
- Your contact information
- Your PO (purchase order) and RA number for this product.
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Step 5: TAC will respond with a valid license file that must be placed

in the same directory as the BACnet Service Tool executable is
installed.

Step 6: Once the license file is placed in the directory, select
Communication Settings from the Tool drop-down menu to
display the following dialog:

Comection Setings 3

Connection Type-

" Boaml02

CommPart: | COMT

(1] I Lancel |

Step 7: Select Ethernet and click OK. The BACnet Service Tool
responds with the following message:

B

alid License Found. Etheret Made is enabled.

Once the Ethernet mode is enabled, you can make an Ethernet
connection. Refer to the following section in this chapter, Making an
Ethernet Connection.

Note: To transfer a License to a different PC (deskop, laptop, or
Pocket), the BACnet Service Tool software must be installed and
a valid License Request Cookie must be generated for the new
PC. Refer to the procedure described above.




Making an Ethernet Connection

Chapter 3: Connecting to a BACnet Controller

To make an Ethernet connection, perform the following steps:.

il
File View | Tools Help
r Connection Settings
& Preferences
=] @ Lot users
ﬂ; Refresh
Iﬂ! Find Mew Devices
Update 05
Backup to file
Restore Frarm File
EZEI:qJECmI;IESh Connection Settings @
Learn Connection Type
Update Roamle .
“Warm Stark Device
Cold Start Device i
Set Device Date and Time o [ :I
ommPart: ad
To change connection settings, you must
first diszonnect
T [ Inum | 4
Step 1: From the BACnet Service Tool toolbar, select the Tools menu.
Step 2: Select theConnection Settings option to display the
connections dialog.
Step 3: Select the Ethernet option.
Step 4: Select the OK button.
Step5: Select the Connect Button @] on the toolbar to make the

Ethernet connection to a controller.
A successful connection will display the network of BACnet

devices. An unsuccessful connection will result in an error
message indicating the cause of the connection problem
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Chapter 4

BACnet Service Tool
Quick-Reference

This chapter presents a quick-reference of the BACnet Service Tool
graphical user interface and contains the following topics:

Connecting to a Controller
File Menu

View Menu

Tools Menu

About Menu

For more detailed descriptions of Service Tool functions, refer to
Chatper 6: Using the BACnet Service Tool Software.
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Connecting to a Controller

Once you have started the application and completed the logon, you can
connect to the network using the communications configuration you
have set up under the Tools > Connection Setting dialog.

Connect

& DACnet Service Tool
Fla Vew Took Aboct

S Local Metwork

B b3 arreees ¢

BTl

« 21 suing

+ I Systemariable
= B bex_4040_58

+ 1 CommPort

= I File

= 1 Suing

- 1 Systemiariable

T = L1 Uner .
— » Disconnect

Selecting the Green Connect icon establishes communication with
the controller or network connection and you are presented with a
“view” of the BACnet Internetwork.

You can disconnect from the network using the Red Connect icon.
You also have the option of making the connection from the File drop-

down menu and selecting the Connect or Disconnect option.
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File Menu

The File Menu offers you the following options:

4 BACnet Service Tool

Connect to the BACnet Internetwork (or Disconnect if you are
already connected) via your physical connection to the controller or
to the network.

Logoff the application, but keep it open.
Exit the application.

B=E3

-l bcx_4040_58
-1 CommPort
# 1 File
+ 1 String

= [ User

- % [1 SystemVariable

+ [ SystemVariable

Exit and Close the application

Connect / Disconnect toggle switch

Logoff the application
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View Menu

“Views” are a significant concept within the BACnet Service Tool.
Under the View menu, you can select different elements that will
appear in your Object Tree image of the BACnet Internetwork, as
well as perform a Switch View to see a more detailed table of any sub-
network, controller, class, or object that you have selected.

54

Object Tree / Detail View
-€«—— toggle switch —3»

File View Tools About

Property Yalue

* BACnet Service Tool abiect-idertifier 1459653
object-name bex_4040_58

File WIERM Tools  About
abject-type Device

@ Switch Wiew system-status operational

- RnamIC:vZ lepemes SerdGraTe TAC

v :letfafck‘;a Wiew wendor-identifier i
Lttt madekname bCx1-CR
Network Folder

Object Foldsr

v Class Folders
By Device Instance Numbsr
Mame And Instance Number
Show Full Object Id

Default View settings:
Hiearchical View

fitmminare-revision
application-software-ver.
location

description
protocak-versian

Baatloader 4,400017
Firmware 4.400015

Update Object Tree Yiew Networks protocalrevisian 4

= - " protocol-services-suppar.. ...
+ 0 SystemVarinble Class Folders rtous poctypesi
-0 User max-apdu-length-accepked 478

seqmentation-supported

max-segments-accepted

segmented-both
2

vi-classes-supported WA
active-vt-sessions A
. . locaktime 3:25:35.21 AM
Update Object Tree View command ket 135 oy
ubc-offset o

(You must select this command after you change

daylight-sawings-status falsz
any of the setting options in the View menu.) e sEonent eatit LA
apdu-timeout 3000
number-of-APDL-retries 3
list-of -session-keys NiA
time-synchronization-rec... ...
max-master 127
max-info-frames

device-address-binding

TAC
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Tools Menu

The Tools menu allows you to manage the network and all the devices
on the network.

%
User Management
EcitMiew Lisor

Uises Mamer | «How Llsers =
Full Narme:

Service Tool Preferences

-l

Comnioe [COMT

evan e e

T charge connecson seitngr. you must I i |__ itrummerts ard Seltrgs L3Pech fns

First daconnect. Levat |w [— e
Lo P LTS

TouFiioiy.  [Manusiind =

[

ki e

Tinloeil Priesity. Swvain [ Loca Dk 1 =| = @t BB

s E = =

+ BACnet Service Tool
About

File  View

Connection Setting

Preferences

Users

Refresh

Find New Devices Lok s [ LocaiDik 1 =] = @t B

Update 05 Dtachin Sy o)

Backup To File > it el Settrs (3 Foch s

LI
radorh (=T

Backup To Flash
& B3 MAC Cytaten

wWarm Start Devic
Cold Start Device,
Set Device Date ARd T

Bz

Backup to flash bex 4040 58

\Write: b It oy in piogress, please wal

Modify MAC |d

el [Foominz
_Usload | _Cancel |

Warm starl b3 1775825 2
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Management capabilities include:

Setting communication parameters

Setting class and object property viewing preferences
Creating and edting users and user level settings
Refreshing the viewing image

Finding new devices on the network

Updating the Operating System (OS) of a controller
Backing up a controller’s configuration information

Restoring a controller’s configuration information

Backing up a Continuum controller’s configuration in RAM to Flash
memory

® Setting or changing the MAC ID on Continuum controllers on an
MS/TP network

Warning: Changing the MAC ID of an MS/TP controller should only be
performed during startup and commissioning. Once an MS/
TP controller is “learned” into a CyberStation database,
changing the MAC ID of that controller will cause the
controller to go offline. Since MAC IDs cannot be changed in
CyberStation in either Online or Offline editing modes, you
will not be able to communicate to a controller whose MAC
ID has been changed after it is added to the CyberStation
database.

You can change the BACnet Device ID using the tool, but you
must also use CyberStation in offline mode to duplicate the
change in the CyberStation database.

Searching for new controllers and “learning” about them
Upgrading the operating system of the RoamIO4 hardware adapter
Remotely warm starting a device

Remotely cold starting a device

Setting a device’s date and time.
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In addition to performing these operations from the Tools menu, you
can also select a controller or other object and Right-Click to display a
pop-up menu with the available Tool operations for that controller or
object.

4 BACnet Service Tool

File “iew Tools Help

o)z | 2|

¥ Local Network

di AbebCx4020.1
4 Abews191

J AnsonStation

Refresh

Rebuild

Update OS5
Backup to file
Restore from file
Backup to Flash
SetMAC Id

9 MultiState  Leam
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About Menu

Click on the About menu to display the one option that enables you to
view the version number of the current software.

Single option

i BACnet Service Tool =10l
File ¥iew Tools

|2
E@ Local Network
R EEb3920 1

tace

Version 0.000022

-

|
About BACnet Service Tool.., | |

[
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Chapter 5

Using the BACnet Service
Tool Software

This chapter contains the following topics:

® BACnet Service Tool Overview
® (Configuring and Maintaining BACnet Devices

® Some Typical Use Cases
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BACnet Service Tool Overview

The following section presents an overview on using the BACnet
Service Tool’s grahical user interface.

Connecting to Your BACnet Network

From the BACnet Service Tool graphical interface use the green Access
button to connect to your BACnet network.

& BACnet Service Tool

L]

Click on the Green button to connect

You can also connect using the File drop-down menu
(File -> Connect).

Disconnecting from the Network

From the BACnet Service Tool graphical interface, use the red Access
button to disconnect from your BACnet network.

« BACner Service Tool

- ) SyntemVarin
=l bee anan sw
= L Comm Port 3 3
T Click on the Red button to disconnect
« L SystemMariable
® 1 User

You can also disconnect using the File drop-down menu
(File -> Disconnect).
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Navigating and Selecting Devices and Objects

The Graphical
Interface

Pop-up Menus

The graphical user interface displays your BACnet network as a
heirarchy of devices, using the standard Windows Explorer-type plus
(+) and minus (-) icons to indicate when folders can be expanded to
reveal additional folders or objects.

T

S} Local Network

Explorer icons B s irsess 2 [

; j String

= ) SystemVariable

~H e e s Expanded controllers
= L CommPort

# 1 File [

% 1 Swing

4 L1 SystemVariable

= 2 Uger

Devices may contain a set of object and class folders. You can navigate
to a specific device, and continue to expand folders until you reach the
specific device-related object or class item you want to review or
change.

- 2% Local Network
= [Fl b3_1775825 2

Object folder ————————— -/ (1 Objects
Class of object P -1 File
B ACCConfiguration
Class of object P - (1 String

B+ ACCLCDARSWerStr
B AcCcLCDDispLinel
Property 3 [ ACCLCDDispLine2
B ACCLCDDispLine3

B 2rr0 o Anne

Once you have selected an item, you can also right-clicl;gr_la display a
pop-up menu that lists the choices you have for that specific controller,
object, class or item.

+ BACner Service Tool
Fla Ve Toos About

o3

oF Local Netwark
~ b (RN e
= I File Badup 1o Flashy i i 1
BB | Right-Click to display pop-up menu
= ) SystemVariable
i bee_s040_58
« = CommPort
« 1 Fle
= ) Sting
= ) SyntemVariable

Or you can make a selection and use the Tool drop-down menu to
perform an action on the controller or object you selected
(Tool -> menu option).
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Adjusting the Service Tool’s Point of View

Selecting a
View

62 TAC

The BACnet Service Tool is capable of displaying the network and
associated controllers and objects using different “view settings” that
you can turn on or off, depending on the level of detail you want to
display.

For example, in the illustration below, the selected view is created by
selecting the following options from the View drop-down menu:

® Hierarchical
® Networks
® C(lass Folders

The result is that the graphical display identifies network segments
and each controller lists only the class folders associated with that
controller.

m Tools  About

Switch Yiew
RoamI02 Properties
v Hierarchical View
v Metwarks
Mebwork Folder
Object Folder
v Class Folders

& BACnet Service Tool

By Device Instance Mumber
Mame And Instance Number
Show Full Object Id

Update Ohject Tree View

File Wiew Tools About

=¥ Local Network
= [Fl b3_1775825_2

=1 File
B ACCConfiguration
=1 String
B ACCLCDAnswerStr
e ACCLCDDispLinel
e ACCLCDDispLine?
B+ ACCLCDDispLine3
B+ ACCLCDDispLined
-1 SystemVariable
=l bex_4040_58
=3 CommPort
Ee comm1
Be Comm?

Selected
View ——»

The above view is the Service Tool’s default view, but you can add
or delete selections according to what “view” you works best for you.

Note: Each time you change a view, making your selections from the
View menu, you will need to open the View menu again and
select Update Object Tree View to execute the new changes.




Switching to a
Detailed View
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In addition to changing graphical view, you can select a specific
controller or object and use a “Switch View” command to toggle
between the graphical view and a detailed table of information listing
all the information about the device, folder or object you selected.

m Tools  About . .
Switch View
Switch View ——<f—————F Buttons
RoamIOzZ Properties -
v Hierarchical Wiew i BACnet Service Tool
v Metwarks File Wiew [ools About File View Tululs About
Metwark Folder L e _J
Object Folder - % Local Netwark Froperty valle
v Class Folders - [E b3 1775825 2 object-identifier 1459653
By Device Instance Mumber =0 File object-name bex_4040_58
Mame And Instance Mumber a E:razccnm'gu’a"“" ahject-type Devics
: = system-status aperational

Show Full Object Id B ACCLCDAnswerStr S —— =
Update Object Tree Visw [ ACCLCDDispLinel verdor-identifier 10

b ACCLCDDispLine2 modek-name BCX1-CR

g ACCLCDDIspLined firmware-revision Bactioader 4400017

e ACCLCODIspLiney application-software-ver.., Firmware 4400018
. ) locati
Selected Device —— e
lescription
B Comm1 protocal-version 1
protacol-vevision 4

protocol-services-suppor... ...
protocol-object-types-st... ...
max-apdu-ength-accepted 478
segmentation-supported  segmented-both
max-segments-accepted 2
vt-classes-supported ES
active-vt-sessions S

You can switch a view, from graphic to detailled or reverse, using any
of the following actions:

® Afte selecting a controller or object, use the View drop-down menu,
an select the Switch View option.

® Select a controller or object and use the Switch View icon
buttons on the toolbar.

® Select a controller or object from the graphic view and double-click
to display detailled view. (You will need to use one of the methods
above to return to the graphic view.)
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Making Changes to Controllers

64

TAC

After selecting a controller, Class folder, or object, perform a “Switch
View” to display the detailed table and double-click on an object to
bring up the associated property editor (if available), where you can
make some of the changes or adjustments normally performed from the
CyberStation workstation.

J BACnet Service Tool - b3_1775825_2

File Wew Tools About
o |
Property Yalue
wendor-identifier 10 ———————
modsl-name b3920 Propertyiew,set
firmware-revision Bootloader 4.40001% b3_1775825_2 protacal-obiectypes-supp 2]
application-software-version Firmware 4,400015 Object Types [ Suppotted | & Double—Click
location Analoglnput Yes
AnalogDutput Yes 5
descript
e g Bnalogi/alue v | todisplay
protocok-version Hidiaging Mo .
protocokrevision 4 BACnetReservedClas..  No Property Editors
protocol-services-supported Salnel Feveivedon, Mo
Binarlnput Yes
protocokobjeck-types-supporked .. BinarpOutput Yes
mawaufu:ength'a:ctepsed 478 — Binanalue Yes Pm Et ]
seqmentation-sUpparts seqmented-bol e
qr s e = = 2 [b3_1775625_2 locaktime: Al
max-segments-accepte
wt-classes-supported S —] T
active-vt-sessions A =
Iocal-time 10:04:51.34 &M »
local-date 12/15/2005 Thursday
utc-offset 0 \
daylight-savings-status false Property Yiew/Set
apdu-seament-timentt 2000 |b3_1775825_2 laciak-date:
apdu-timeaut 3000
number-of -APDL-retries 3
list-of-session-keys nA EB Docenber, 2005 ”
tims-synchronization-recipients  NfA
Sun Mon Tue Wed Thu Fri Sat
max-master 127 5
max-info-frames H 4 5 6 7 3 3 10
device-address-binding 11 12 13 14 4B 1517
database-revision Ed 18 19 20 21 2 23 24
25 25 27 28 29 30 3
configuration-files 2 %
Iast-restore-tims Sunday 1/1/1989 12:00... =
backup oo e zu
active-cov-subscriptions

|Ready

Note: Within a detailed table, some properties are information only,
such as vendor identifer and model name, while others, such as
product-object-types-supported do have editors for changing or
adjusting values.
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Configuring and Maintaining BACnet Devices

Controller configuration and maintenance actions are available from
the Tools drop-down menu.

Available and Non-available Tool menu options

When you display the Tools drop-down menu, some options in the
menu may be grayed-out, while others appear in normal black text.
This difference in available menu options is based on which device or
object is selected in the graphical interface.

When a controller is selected, most of the Service Tool options are

available. However, when an object is selected, only several options are
enabled.

For example, in the illustration below, the first Tools menu is
displayed when a controller is selected. The second menu is displayed
when an object, BinaryOutputl, is selected.

Tools el Tools sl

Connection Setkings
Preferences

Users

Refresh

Find Mew Devices
Update 05

Backup To File
Restare From File
Backup To Flash

\Warm Start Device
Cold Start Device
Sek Device Date And Time:

Conneckion Settings
Preferences
sers

Find Mew Devices

Available options when
selecting the object
BinaryOutputl

Available options when
selecting a controller
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Preferences
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The Preferences option is currently limted to a Class List View,
which contains folders listing the properties for all supplied and user-
defined objects.

From the Tools menu, the Preference options allows you to select the
properties that you want to see when you perform a “Switch View”
(refer to “Switching to a Detailed View” on page 63) to display a
detailed table of properties for a specific device or object.

« BACnel Service [ool

..l."” Correction Seetegs

o
- .3 Lot ::::m
=H| sshen ;
4L Fexibew D . @
2 wweos Service Tool Preferences % |

[ lschus To Pl

-
i
i
Fl

 E B e :
2 = [ ClassListview
+ L] Analoglnput
+ ] &nalogDutput
=1 L] 4nalogvalue
L0 ebject-identifier
[C1 object-name
OC0 ebiect-type
MO present-valus
[0 description
0L status-flags
OC0 event-state &

T ealimbilibg =
< |

Cancel I Apply J (] 4 |

Click on each box in the Service Tool Preferences dialog to place or
remove a check. Properties that have been checked will appear in the
columns of the detailed view of a device.

If you have only selected a specific object and performed a “Switch
View”, only the properties for that object will be shown (Object View),
and your Preference selections will not apply.
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Update OS

To update the Operating System (OS) of a controller, perform the
following steps:

& BACner Service Tool

. Fired heve Devices
eyl Update File al:
| DeciupToFls £ I*”E
Rstorn Frim bl . - 2
) i Lock i | < Lacal Disk IC:] ~] o E-
|||'—_=|Bac>wp |C)Defectdh = aet
|CEACret |aDocuments and Settings () Tech pubs
{ W ftt Gece Brand Guidel 5K I TEMP
itohitane EBrand Guidelines [Ekpems (=)
o tinintEem, (Cheabs (CIProgram Files (Cawmpows
I Company 12 Quiclasork, Dwr
I&=co-0p E)5abre
| >
Flename: | T W o flsh x
I™ Open as read-anly ]
“ wiite to Hash memory in progress, please wail

Wiiite 1o flash complete
Operation completed successhullt

& | 2

|

Step 1: From the graphical display, select the controller you wish to
update.

Step2: From the Tools menu, select Update OS.

Step 3: From the Update File dialog, navigate to the drive and
directory where the new update file (upd) is stored and select
the appropriate file.

Step 4: Select Open to execute the Flash Loader dialog. When the
process bar is complete, a message will indicate whether the
restore action is successful or not.

Step 5: Select OK to close the dialog.
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Backup To File

To store the configuration and database information of a controller to a

backup file, perform the following steps:

Savsin: | < Local Disk (C:) |« B E-
|CyBackup [Ckpems WP
e
|CBACst IFrogram Fles
| Brand Guidelines 15 Quickwiork,
(icabs [)5abre
| Company [t
|=aco-op 1= Tech pubs
|Cpefectdn = TEMP
|C)Documents and Settings  ()WINDOWS
< :
File name:  [bex_4040_58 Save
Save as type: [Backup Files [ bak) | Cancel

Backup/Restore Report b3_17...

Dievice infialization (Backup]

Number o fles = 1

File : ACC Configuration (id=2800001)

File size = 227

File Access Method = Steam

Backing up to C:\Documents and Settingsir.
Backup done with Success

< | %

]

From the graphical display, select the controller you wish to
backup.

From the Tools menu, select Backup To File.

From the Backup/Restore file dialog, navigate to the drive and

directory where you want to store the backup files (.bak).
You can accept the automatic name of the file provided by the
Service Tool, or you can rename the file.

Select Save to execute the Backup/Restore dialog. When the

process bar is complete, a message will indicate whether the
backup is successful or not.

Step 1:
Step 2:
Step 3:
Step 4:
Step 5:
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Select OK to close the dialog.
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To restore a previously saved configuration file to a controller, perform

Backup/Restore Report bex_4..

Device ritialzation (Festore]
CA\Dlocuments and Seltingstrussio\Deskiop!
File: ACCConfiguration: (id=2800001) wil be ov

Restare done with Success

x

-

& . 1 ::.J.’-':.;n —> Restore File E|@
i et Look in: | < Local Disk [C:) | cf B
ity !I[‘_"Backn.lp |C)Defectdh = aet
il |CEACret I)Documents and Settings () Tech pubs
56 Dre Dot dred T | Brand Guidelines CShkpems =TEMP
Ihcabs |)Program Files (DWINDOWS
| Company (= Quickwork, =we
I&=co-0p E)5abre
=1 >
Fils name: Open :|.>
Files of tyne:  [Restor Files [ bak) | Cancel
™ Dpen as read-only
wiiting
_(_

Step 1: From the graphical display, select the controller you wish to
restore.

Step 2: From the Tools menu, select Restore From File.

Step 3: From the Backup/Restore file dialog, navigate to the drive and
directory where the backup files (.bak) are stored and select
the appropriate file.

Step 4: Select Open to execute the Backup/Restore dialog. When
the process bar is complete, a message will indicate whether
the restore action is successful or not.

Step 5: Select OK to close the dialog.
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Backup to Flash

In addition to an internal battery for keeping the SDRAM user
configuration and database information active, Andover Continuum
controllers have non-volatile flash memory for storing user
configuration information as a secondary precaution to a power loss, or
as a return to a previous user configuration.

To backup a controller’s memory into flash memory, perform the
following steps:

Daxi o File
" “ —
eyl Backup o flash box_4040 58 [X]

B B 1
* cod st Dever —
S0t Do St e T T e X, Backup to flash bex 4040 58 [X]
“W/iite to flash memory in progress, please wail
iite to flash complete
Operation completed succssshuly!
< | 3
Cancel
b3 | >
QK

Step 1: From the graphical display, select the controller where you
wish to perform a backup to flash memory.

Step 2: From the Tools menu, select Backup To Flash. (You can also

right-click to display the pop-up menu and select Backup To
Flash).

Step 3: From the Backup to flash dialog, you can observe the progress
bar of the backup, or select Cancel to stop the backup
operation. When the progress bar is complete a message will
indicate whether or not the operation was successful.

Step 4: Select OK to close the dialog.
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Set Offline B3 MAC Id

The MAC (Media Access Control) ID address of an Andover Continuum
b3 series controller is the networking address used for BACnet (MS/TP)
identification and communication. The address range is from 0 to 127.

Note:

Changing the MAC Id of a BACnet controller should only be
performed during startup and commissioning. Once a BACnet
controller is learned into a CyberStation database, changing the
MAC Id of that controller will cause the controller to go offline.
Since MAC Ids cannot be changed in CyberStation, in either
online or offline editing modes, you will not be able to
communicate with a controller whose MAC Id has been changed
after it is added to the CyberStation database.

To set a b3 controller’s MAC ID address, perform the following steps:

« BACnet Service Tool

by Seral Humber S

_> Modify MAC Id

MACId
Close A \

Step 1:

Step 2:
Step 3:
Step 4:

From the graphical display, select a bCX controller that is
connected to the b3 controller that requires an address change.

From the Tools menu, select Set Offline B3 MAC 1d.
Enter the serial number of the controller and the new MAC ID

Select Apply to complete the action or Close to cancel the
request.
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Learn
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From the COMM port of a bCX controller, you can execute a “learn’
action that allows the controller to record and recognize the other
controllers on the same network segment.

To execute a “learn” action, perform the following steps:

« BACner Service Tool
Pl Ve Took Abat

¥ Local Network
I b3_177sees 2
= 1 Flle
= 1 String
- LI SyntemVariable

« ) File

« ) String

« L1 SystemVariable
= 0 Uner

Step 1: From the graphical display, select the bCX controller where
you want to perform a learn action.

Step 2: Use the Switch View icon to review the details and make
sure the COMM port is set to MSTP.

Step 3: From the Tools menu, select Learn.
The Learning in Process dialog will initially display an

“In-Process” message”, but will change to “Finished”. when the
Learn action is completed.

Step 4: Select Done to close the dialog.
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Update RoamiO

To update the firmware version of the RoamIOq hardware adatper,
refer to Chapter 2, “Upgrading the RoamIO2 Firmware” on page 27

Warm Start Device

A warm start is when a controller powers up from a loss of power with a
user configuration in place. The user configuration was preserved due
to the battery-backed memory when power was lost. Point log data is
preserved, Plain English programs are restarted at the same logical
line that was being interpreted when the controller shut down, and all
user points have their values restored..

To warm start a controller, perform the following steps:

Warm start h3_177507 2 5]

Y

Step 1: From the graphical display, select the controller you wish to
warm start.

Step2: From the Tools menu, select Warm Start Device.

Step 3: A warm start confirmation dialog is displaye. Select Yes to
perform the warm start, No or Cancel to stop the request.
A Success! message will display to confirm the action.

Step 4: Select OK to close the Warm Start success dialog.
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Cold Start Device
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A cold start is when the controller powers up from reset with no user
objects or configuration in place.

To cold start a controller, perform the following steps:

Cold start b3_1775825_2 gl
j} Suscesss
[=1

Step 1:

Step 2:
Step 3:

Step 4:

From the graphical display, select the controller you wish to
cold start.

From the Tools menu, select Cold Start Device.

A cold start confirmation dialog is displaye. Select Yes to
perform the warm start, No or Cancel to stop the request.
A Success! message will display to confirm the action.

Select OK to close the Cold Start success dialog.
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Set Device Date and Time

To set a controller’s date and time to match the system date and time of
your PC, perform the following steps:

1 e S Dever
ok Start Device

s S 5.1 )3 1775825 2 date and time to system time. [%)

Yes Mo Cancel I

Step 1: From the graphical display, select the controller where you
wish to set the date and time.

Step 2: From the Tools menu, select Set Device Date and Time.

Step 3: The Service Tools responds with a confirmation dialog that
asks you to confirm this action (Yes or No button), or gives you
the option to Cancel this request.

Note: After selecting, Yes, No, or Cancel, the action is complete and
no other dialog is displayed.
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Some Typical Use Cases

The BACnet Service Tool allows you to drill-down the heirachy tree of
BACnet devices, view property values of objects and perform some of
the administrative functions available on the Andover Continuum
CyberStation product.

The following sections provide some information and examples on what
you can do with the Service Tool. These examples only represent a
small sampling of the administrative actions you can perform.

Simple and Complex Properties
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To help you understand what you can do with the Service Tool, there is
one simple statement to remember:

The BACnet Service Tool allows you to edit simple properties, but not
complex properties.

A simple property is one that has a single value, while a complex
property is one that has more than one value that can be changed. Of
course, there are always execeptions to general rules. Within the
Service Tool, there are two complex properties that you can change,
event-enable and limit-enable.

Property View/Set I # Property View/Set I #
[AbebEX 40401 Num eventenable kI [AbebEX 40401 Num limit-enable v
| Event Transitions |. Send | Limit Enable

to-fault False
True
to-offrammal False

Tiue
False

lowLirnitEnable

event-enable limit-enable

Exception: Two complex properties that can be edited



Selecting
Properties
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The Event-enable property has two values, Event Transitions and
Send. The limit-enable property also has two values, Limit-Enable and
Value.

This differs from a simple property, such as the out-of-service property,
that only has one value that can be changed.

Property Yiew/Set

|F|ussz<4D4D.1 RussOfficeTemp out-of-ze 4] %
-]

false

Cloze Apply

Properties are selected from the detailed view of an object and by
double-clicking on the property, a PropertyView/Set dialog is displayed
where you can change or just view the current setting and options.

& BACnet Service Tool - RussbCX4040.1 RussOffice Temp.

Fla Ve Took  Aboit

s 2=y

ot hre RursCifn e

chject-type. Angogvaoe

ke 0000000

ot o Double-Click property to display dialog
i R N
eukch-servce L el P OpErty Yiew Set ]
ks Ta-unts

fratpay |F|ussz<4D4D.1 RussOfficeTemp out-of-g¢ 4] *
reirapusty def ok 0000000

e <]
rediicalson-dass L) falze

Tighrime D000

ke [y

dosdbard 0000000

Wk -erakie e

vt oruatin (o]

kel drarlion. 000

Takly-type dam

e

Diport. Faise

sares = .

LogType Harual

gt o0 - Aol
=
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Problems In some cases, property values are displayed in the dialog and even

TAC

thought you can change the value and hit the Apply button, the value
does not change in the table. In other cases, you may not be able to
bring up the Property View/Set dialog after double-clicking on the
property.

This can occur for one of two reasons:

® Your access privilege is not set high enough to change this property.

® The property value is set on the controller from CyberStation and
cannot be changed using the Service Tool.

If you encounter this situation, check your security level to see if you
are authorized to change a property value, or consult with your system
administrator.
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Adjusting a Temperature Setpoint

One very typical example of using the Service Tool is to change or

adjust

a temperature setpoint. To adjust a temperature setpoint,

perform the following steps:

« BACner Service Tool

Pl Ve Tooke  Abat
L ] 11
3 Local Network ~ - s
Il b3_1775835_2 & BACnet Service Tool - AunsbCX4040. 1 RussOffice Temy
« @Fle
« [ String | 1
= 1 SystemVarisble b c]| J
- W Nmeshcxanan Prigarty. [T
5 heaigtae e e
= L Analuy¥alus Pra—. T — Property Yiew/Set =
B bCRA0ZONum] dﬂ-h.-—l—h.ﬂ-L\ FussbCA4040.1 SampleQfficeTemp prese 41 %
[T — (| presert-vske Ba.000000 '
B Delayl J |0.000000
B Hum1 St
B vumin wvark-skate ] T
Be rumi S 5 Marualdperatar
: :""‘: ki s ™
- e Delinai
E e |
B Hum? "
l NumB e ol 1000000
B Nums eyt S Pty | Friorty Anay
B OnSieVersion ";'OM —
P | rocten- s [
B schedulePnint Htrink 0000000
B Trendlagiain ol 0000000 Clase b
= 1 daschand 0.000000
< P wm
evank-ensble 000
ached-trarstions [
ot ytype s
crerd, v g
pootie-name ™
gt Fakee
P True
e -
Laghyps Mol
vegieterval e

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

From the Service Tool graphical interface, make sure the
View menu setting includes Class folders.

Navigate to the device that controls the area where you want
to change the setpoint, click on the + sign to display the Class
folders

Select the AnalogValue folder and click on the + sign to
display the folder’s objects.

Navigate to the object that represents the office or room you
are attempting to change. In this example it is
SampleOfficeTemp. Double-click on the object to switch to a
detailed table view.

From the detailed view table, double-click the present-
value property to display the Property View/Set dialog.
(In this example, this value has a BACnet priority level setting
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of 8 (ManualOperator), which means you should have a level
setting of 8 or higher to perform this change.)

Step 6: Type the new setting into the value display area and click on
the Apply button to make the change.

Step 7: A success message should appear in the dialog and the table
should be updated with the new value. Close the dialog to
complete this task.

In this example, we only changed the setpoint of the current
temperature. We could have changed the high-limit and low-limit
values to adjust the temperature range of operation or we could have
changed other objects that would have adusted how the controller
functions.
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Viewing a Trend Log Buffer

Another common task is to view the history of events in a trend log
buffer. If a system administrator has defined an AnalogValue to
capture changes in a unit of value, such as ohms, relative humidy,
watts, etc., these events can be logged and listed as an object in a Class
folder (TrendLog is the folder name in this example).

To view a trend log buffer, perform the following steps:

J BACnet Service Tool

File Wiew Tools About

ol

=-E¥ Local Network

= [Fl b3_1775825_2
- File
=1 String
w1 SystemVariable

=l RussbCx4040.1
-1 Analoglnput
&0 AnalogValue

005 TS

Property View/Set ]

¥ Bi Qutput

= BinaryOutpu 262006 715617 A FlussbCHa040.1 TestLogh logrbufier  41#
+-(0 Calendar bogrdnicechiact-paopaty ..

w1 CommPort Vgrtervl o Display Last [7 =] Records

# (1 DateTime crvrenbsptonntsl 320 =

LB EentE : > # | Time | Log Datum
@ Fil ek iy 2 1219/2005044556PM 400

o Tt e 3 1219/2005044857PM 300
w1 Loop | i 4 12/19/2005064856PM 200

Coivmoopn [ — P leaneen
(0 MuliStateValue ttabrecocd-court o 7 12/19/2005044550PM  loaensbled
%21 NotificationClass noclicatiorchrsshold o ¢ 1 bS
+-(1 Program recerdysier notfiston 0 - B

#-20 Schedule previous-notiy-time 3

#-03 String aurertonotfy-time d Clear Buffer Close Fiefiesh
(1 SystemVariable L - pormd

- g = s

+-(0 User -

B BooleanlLog

B TestLogl —> notfyatype sum

Ready

Step 1:

Step 2:

Step 3:

Step 4:

From the Service Tool graphical interface, make sure the
View menu setting includes Class folders.

Navigate to the device where the trend logging is taking place,
click on the + sign to display the Class folders.

Select the TrendLog folder and click on the + sign to display
the folder’s objects.

Navigate to the object that represents the trend logging
event you are looking for. In this example it is TestLog1.
Double-click on the object to switch to a detailed table view.
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Step 5: From the detailed view table, double-click the log-buffer
property to display the Property View/Set dialog .

Property Yiew/Set ]

|F|ussz<4D4D.1 TestLogl log-buffer 1r

Dizplay Last |? 3: Records

# ] Time | Log D atum
12/18/2005 04:46:58 P 4.00
12/19/2005 04:46:57 PM  3.00
12/19/2005 04:46:56 PM 200
12419/2005 04:46:55 P 1.00
12/19/2005 04:4650 PM  0.00
12/19/2005 04:46:50 PM  log-enabled
< | b3

Clear Buffer | Cloze | Refresh |

= R )

Step 6: View the contents. This dialog gives you three options.
® You can Clear the buffer and erase the contents
® You can Close the dialog
® You can Refresh the buffer and possibly display additional
data that may have been captured while this dialog was open.

Step 7: Close the dialog to complete this task.
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Viewing the particular details of schedule of events is another common
task that you can perform using the Service Tool. An example of a
schedule of events would include automatically changing high and low
temperature setpoints at different times of the day, with some
exceptions for weekends and holidays.

From the Service Tool, you can view the following:

an event

The overall time period of the schedule of an event
The specific weekly schedule of event occurances
The time exceptions for an event

The list of object property references that trigger, or are affected by,

To view the schedule details of an event, perform the following steps:

i BACnet Service Tool

File Wiew Tools About

ol

Property Yiew,/Set 3]
FussbCA4040.1 SchTestOne effectivepe 4| ¥

Effective From | To [
Januay 1.2005  December 31, 20..

= @ Local Network
- [Fl b3 1775825 2
=1 File
+ [ String
[ SystemVariable
- [l RusshCx4040.1

-1 Analeglnput
= (1 AnalogValue
# [ BinaryOutput
+(1 Calendar
#-[1 CommPort
+-(0 DateTime
&[0 Event-Enrollment
=1 File
[ Loop
+ 1 MultiStateOutput
&[0 MultiStateValue
(1 NMotificationClass
1 Program
=0 Schedule

(1 String

w [ SystemVariable
# (1 TrendLog

&[0 User

& BACnet Service Tool - RussbCX4040.1 Sch|

File Views Tools Abouk

LIS

Property Yiew/Set

06:00:00 M 1
11:00:004M 0
= Tussday

e SchTestOne —>

Property
abject-identifier
abiect-name
abject-type
present-value
description

priority-For-sriting
profile-name:

status-Flags

reliability

out-of-service

schedule default
Frevious-Transition-Time:
Next-Transition-Time:
Following-Transition-Time

ManualLifeSafety

Walue
7009
SchTestone
Schedule
null

08:00:00 4t 1
11:00:00 &M O
— ‘wednesday

Schedule for Engineerin, .,

Event Priority 16
07:5353 40 0
11:00.00 44 0
® 02410/2005

# 03410/2005

operty View/Set

FusshC<4040.1 SchTestOne list-of-object

7

=

configuration-error

# | Dev..| Object | Propsty |
false 1 Fus. SchedueOulput  presentv..
2 Pus. SchedueFoint  presentw..

null
01/01§1969 12:00:00 AM
02/07/2106 D6:28: 15 AM
02/07§2106 06:26:15 AM

Ready
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Step 1: From the Service Tool graphical interface, make sure the
View menu setting includes Class folders.

Step 2: Navigate to the device where the schedule object has been
defined and click on the + sign to display the Class folders.

Step 3: Select the Schedule folder and click on the + sign to display
the folder’s objects.

Step 4: Navigate to the object that represents the event you are
looking for. In this example it is SchTestOne. Double-click on
the object to switch to a detailed table view.

Step 5: From the detailed table, you can view the Property View/Set
dialog on one or more of the following by double-clicking on the
property.

effective-period defines the duration of a scheduled event

weekly-schedule defines the specific dates and times that an
event is triggered

® exception-schedule defines the date and time exceptions to a
schedule

®  [ist-of-objects-property-references defines what defined
objects and values are associated with an event.
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What Is BACnet?

This appendix contains the following topics:

Introduction
BACnet - Knowing the Terminology

BACnet and Andover Continuum

Routers, Gateways, BBMDs, and Foreign Devices
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Introduction
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BACnet® stands for Building Automation and Control Network. It is a
communication protocol developed by the American Society of Heating,
Refrigerating, and Air-Conditioning Engineers, Inc. (ASHRAE).

BACnet integrates products made by different manufacturers into a
single-building automated control system. This means that, as long as
they meet ANSI/ASHRAE Standard 135-2004, products from different
manufacturers can communicate with each other over a network. These
different products include controllers, workstations, actuators, and
sensors. In the BACnet world, each of these products is known as a
device.

BACnet is a common network technology that facilitiates
communication among many different networked systems.

Note: If you do not already have the ANSI/ASHRAE Standard 1350-
2004 BACnet — A Data Communication Protocol for Building
Automation and Control Networks, you can get it from the web
site, http://www.bacnet.org/.

BACnet support is integrated into Andover Continuum products, such
as the BACnet service tool and Continuum CyberStation, in a way that
ensures transparency and “sameness” in the user experience. Viewing
and configuring networks, controllers, classes, objects, and properties
in BACnet are similar. These BACnet elements are integrated into the
“look and feel” of Andover Continuum products — for exmaple,
application viewers, explorer trees, list views, object/point editors,
graphics editors.

Our proprietary Plain English (PE) programming language is used to
program Andover Continuum BACnet devices. Some BACnet functions
and features have been added to PE, allowing you to query and change
points on other BACnet third-party devices. Through programming and
the user interfaces of Andover Continuum products, Continuum’s
implementation of BACnet allows you to manipulate Continuum/
Infinity points that subsequently operates a BACnet device and vice
versa.
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For more information on integration, please see the section, BACnet
and Andover Continuum, later in this appendix.

Note: Andover Continuum’s integration of BACnet is fully documented
in the Continuum online help, the Andover Continuum
CyberStation Configurator’s Guide, 30-3001-781, the
Introducing BACnet for the Continuum User Guide, 30-3001-
863, and the Plain English Language Reference, 30-3001-872.
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BACnet - Knowing the Terminology

This section provides brief descriptions of the following fundamental
BACnet components and terms:

Network
Internetwork
Device
Profile

Object
Property
Service
Broadcast
PICS

BIBBs
Command Priority

For routers and BACnet Broadcast Management Devices (BBMDs), see
the section, Routers, Gateways, BBMDs, and Foreign Devices, later in
this appendix.

What Is a BACnet Network?

A BACnet network is a transport (LAN or WAN) that carries data from
device to device, within a network and between networks. A BACnet
network can be a high-speed backbone network:

® Kthernet
® BACnet/IP
And it can be a fieldbus network:

® Master-Slave/Token-Passing (MS/TP)
® ARCnet
® LonTalk
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Note: Since many BACnet devices are located across the network on
smaller subnetworks, the term Internetwork is often used in
BACnet literature to describe an entire network of BACnet
devices.

What Are BACnet Devices?

A BACnet device conforms to the BACnet standard and can serve as a:

Building controller
Field controller
Router

Gateway

End device, such as a sensor or actuator.

Devices are networked together in a building as peer-to-peer devices,
slave devices, or master/slave devices.

How Are Devices ldentified?

Every device can be identified by:

® A device identifier, which is an instance number that is unique to
that device across many different networks that comprise a BACnet
system. (See also What Is an Internetwork?.). A device instance
number can be 1 to 4194303.

® A network number that is unique to the network to which the device
belongs. A network can be numbered 1 to 65535.
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® A MAC address number that is unique only within its own network.
The following table lists ranges of MAC address numbers for some

BACnet networks:
MAC Address Numbers
Network Number Range
MS/TP 1 to 254
ARCNET 1 to 255
Ethernet 1 to 281
474
976
710
655

Note: A MAC address is typically read from a DIP switch or from non-
volatile memory. Some devices auto-assign MAC addresses
when the devices are placed on the network.

BACnet devices can have input/output functionality or no input/output
functionality.

What Are Device Profiles?

The BACnet standard identifies six device types, also known as device
profiles. These are:

BACnet Operator Workstation (B-OWS)

BACnet Building Controller (B-BC)

BACnet Advanced Application Controller (B-AAC)
BACnet Application Specific Controller (B-ASC)
BACnet Smart Actuator (B-SA)

BACnet Smart Sensor (B-SS)

For a list of Andover Continuum BACnet devices, please see the
section, BACnet and Andover Continuum, later in this appendix.
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What Are BACnet Objects?

BACnet objects are the logical representation of system data. Objects
represent data that originates in physical inputs, physical outputs, or
software processes — for example, single physical points or logical
groupings/collections of points, which perform a specific function.
Objects standardize the organization of data to facilitate the exchange
of data between the products of different manufacturers.

Each object possesses a number of properties. The BACnet standard
provides the following standard objects:

Accumulator
Analog_Input
Analog_Output
Analog_Value
Averaging
Binary_Input
Binary_Output
Binary_Value
Calendar
Command

Device
Event_Enrollment
File

Group
Life_Safety_Point
Life_Safety_Zone
Loop
Multi_State_Input
Multi_State_Output
Multi_State_Value
Notification_Class (supported as an EventNotification object)
Program

Pulse Converter
Schedule

Trend Log

Individual manufacturers may implement their own proprietary object
types, as long as they conform to the BACnet standard.
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For a list of BACnet objects supported in Andover Continuum products,
please see the section, BACnet and Andover Continuum, later in this
appendix.

How Are Objects Identified?

Each object has a numerical object identifier comprising an object type
and an instance number, as follows:

® Object types 0 to 127 are reserved to identify standard BACnet
objects.
Object types 128 to 1023 are used to identify proprietary objects.

BACnet devices support object types up to a limit of 4194303
instances. (As you know from the device section, instance numbers
can be 1 to 4194303.)

What Are BACnet Properties?

92

TAC

Objects are examined and controlled by a set of properties that belong to
each object. A property contains the smallest piece of BACnet
information, and it has a name and a value. For example, a property
named high_limit can hold a value of 78.0. A property can be written
and/or read, and can provide command control.

For every object, the BACnet standard requires some properties, while
others are optional. Still other properties can be proprietary to a
manufacturer. Required properties must be implemented for each
object type. Optional properties need not be implemented, but if they
are, they must conform to the BACnet standard.

Each BACnet Device object contains properties that can be used to
verify communications, identify the vendor, identify software and
firmware revision, and other characteristics of the device. The device
object’s properties represent the externally visible characteristics of a
BACnet device.
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How Are Properties Identified?

Each property has a property identifier, which is a number. Properties
0 to 511 are reserved as standard, though only 166 properties are
currently defined in the BACnet standard. Properties 512 and higher
are unique to a manufacturer’s proprietary properties.

For example, TAC (Andover Continuum) has three proprietary
properties:

512 — PreviousTransitionTime
513 — NextTransitionTime
514 — FollowingTransitionTime

The Device object property, Vendor ID, is used to identify the
manufacturer.

What Are Complex Properties?

Information not available for Beta.

What Are BACnet Services?

BACnet services are essentially the messages that BACnet devices
send to each other. Services can:

® Read and write the property values of one or more objects.
® Send notifications of alarms and special events.
® Read and write files.

Services follow a basic client/server model. A BACnet client is a device
that requests a service. A BACnet server is a device that performs a
service. (See also What Are BACnet Broadcasts?)
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The following table lists the major categories of BACnet services:

BACnet Service Categories

Category

Alarm and Event

Service

Performs alarm routing and event notification

File Access

Accesses and manipulates files contained in devices.

Object Access

Reads and writes properties, creates and deletes objects,
and manipulates lists of data

Remote Device
Management

Remotely monitors and controls devices.

Virtual Terminal

Esablishes, for a client user, a connection to an
application program server in another BACnet device.

What Are BIBBs?
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BACnet Interoperability Building Blocks (BIBBs) are collections of
BACnet services. They represent the next detailed layer of service
components. BIBBs are grouped into the following five five major

categories:

® Data Sharing
°

® Scheduling
® Trending

°

Different combinations of BIBBs apply to each type (profile) of BACnet
device — B-OWS, B-BC, B-AAC, B-ASC, B-SA, B-SS. For example, the
following table summarizes the BIBB services provided for a B-BC type

of device.

Alarm and Event Management

Device and Network Management

Example: BIBBs for a B-BC Type Device

BIBB Category
Data Sharing

Capabilities & Services Provided for a B-BC

e Provides values of any of its BACnet objects

® Retrieves values of BACnet objects from other devices.

o Modifies some/all of its BACnet objects by another device
® Modifies some BACnet objects in other devices.
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Example: BIBBs for a B-BC Type Device
BIBB Category | Capabilities & Services Provided for a B-BC

Alarm and Event e Generates alarm/event notifications and directs them to
Management recipients.

e Maintains a list of unacknowledged alarms/events.

o Notifies other recipients that the acknolwedgement has been
recieved.

®  Adjusts alarm/event parameters.

Scheduling ® Schedules output actions, both in the local device, and in
other devices, both binary and analog, based on the date
and time.

Trending ® Collects and delivers time/value pairs.

Device and Network | ®  Responds to queries about its status.

Management e Responds to requests for information about any of its
objects.

® Responds to communication control messages.

® Synchronizes its internal clock upon request.

® Uploads its configuration and allows it to be subsequently
restored.

e Commands half-routers to establish and terminate
connections.

See also: What Are BACnet Services?

What Are BACnet Broadcasts?

A BACnet broadcast is a User Datagram Protocol (UDP) broadcast that
carries messages (or services) from one device to another. These
broadcasts, for example, can be:

® A query from a device that seeks to discover the existence of other
devices and their objects. In the BACnet world, this is known as a
Who-Is broadcast.

® An announcement from a device that informs other devices of its
existence, identifying itself and its objects. In the BACnet world,
this is known as an I-Am broadcast.

® DBroadcasts that deliver alarm messages to devices.
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® Broadcasts that inform other devices that the value of one or more
objects/points has changed. In the BACnet world, these are known
as Change Of Value (COV) messages.

Broadcasts are sent and received through a UDP port on each device.
Each device on a network has a unique UDP port number. The default
port number is [0OxBACO]. They are also sent using an IP router and a
BACnet Broadcast Managment Device (BBMD).

For more information on routers and BBMDs, please see the section,
Routers, Gateways, BBMDs, and Foreign Devices, later in this
appendix. See also: What Are BACnet Services?

What Is BACnet Command Priority?

In an Andover Continuum building control system, an object may be
manipulated by a number of different entities. The current value of an
object is set by several applications and other sources.

Each application has a well-defined function that it needs to perform.
When the actions of two or more applications conflict, with regard to
the value of an object property, there is a need to arbitrate between
them.

Arbitration ensures that several program and non-program sources can
properly manipulate the value of the same object. For example, a start/
stop program may command a particular BinaryOutput to turn ON,
while a demand-metering program may command the same
BinaryOutput to turn OFF. In this case, the OFF takes precedence.
However, an operator might override the demand-metering program
and force the BinaryOutput ON, in which case the ON takes
precedence.

The Command Priority Process

96

TAC

In BACnet, arbitration is provided by a process known as command
priority, which assigns varying levels of priorities to commanding
entities throughout the system. Each object that contains a
"commandable" property is responsible for acting on prioritized
commands, in the order of their established priorities.



Appendix A: What Is BACnet?

Implementation of the command priority process in an Andover
Continuum system involves the following command priority properties:

e Commandable Property — Each object that supports command
priorities has one or more properties that are known as
commandable properties. The value of these properties is controlled
by the command priority process.

® Priority_Array — BACnet has established a set of 16 priority
levels, known as the priority array, which consists of commands or
NULLs, in an order of decreasing priority. The highest priority
(lowest array priority level) with a non-NULL value is the active
command. If a priority level holds a value of NULL, then the next
non-NULL is assigned to the object.

® Relinquish_Default — When all priority levels in the priority
array become NULL, the value of Relinquish Default is assigned to
the commandable property. You set the value of Relinquish Default
when you configure the BACnet object.

Command Values and NULLs

A priority level in the priority array may have a commanded value or a
NULL value. A NULL value means there is no existing command at
that priority. An object continuously monitors (polls) the entire priority
array to locate the entry with the highest non-NULL value, then sets
the commandable property to this value.

Relinquishing a Command

A commanding entity (application program or operator, for example)
may issue a command to an object's commandable property, or it may
relinquish a command issued earlier. Relinquishing is a write
operation, similar to the command itself, except that the value of NULL
1s commanded. That is, relinquishing a command places a NULL value
1n the priority array, corresponding to the appropriate priority. (You
may override and relinquish a commanded value.)
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The 16-Element BACnet Command Priority Array
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In the 16-level BACnet priority array, the top two priorities are related
to personnel safety. Five of the 16 priority levels have been assigned a
priority. However, the remaining 11 levels are designated as
"available" for possible future use. These priorities are:

1 — Manual Life Safety

2 — Automatic Life Safety
3 — Priority 3, available

4 — Priority 4, available

5 — Critical Equipment Control
6 — Minimum On Off

7 — Priority 7, available

8 — Manual Operator

9 — Priority 9, available
10 — Priority 10, available
11 — Priority 11, available
12 — Priority 12, available
13 — Priority 13, available
14 — Priority 14, available
15 — Priority 15, available
16 — Priority 16, available

Note: If an attempt is made to command a property for which a
priority level has not been specified, a default priority level of 16
(the lowest priority) is assumed. If an attempt is made to
command a property that is not commandable with a specified
priority level, the priority shall be ignored.

For more information on Andover Continuum’s implementation of
BACnet comand priority, please see the Continuum online help and the
Andover Continuum CyberStation Configurator’s Guide, 30-3001-781.
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What Are BACnet PICS?

BAChnet Protocol Implementation Conformance Statements (PICS) are
detailed descriptions of a device’s inherent BACnet capabilities.

PICS can:
® Tell a potential user what objects and BACnet services a device
supports.

® Detail the type of communications network, the baud rate, the
range of values each object property expects.

Specify whether a property is either writeable or just read-only.

Assess the level of interoperability between devices.

PICS are available from each BACnet manufacturer.
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BACnet and Andover Continuum

As you learned in the Introduction section earlier in this appendix,
BACnet support is integrated into Andover Continuum products —
both software and hardware — in a way that ensures transparency and
“sameness” in the user experience. Creating, viewing, finding, and
configuring BACnet networks, controllers, classes, objects, and
properties is very similar to the ways you would do these things
without BACnet. The BACnet elements are integrated into the “look
and feel” of Andover Continuum products — for example, application
viewers, explorer trees, list views, object/point editors, graphics editors,
and the proprietary Plain English programming language.

Note: Andover Continuum’s integration of BACnet is fully documented
in the Continuum online help, the Andover Continuum
CyberStation Configurator’s Guide, 30-3001-781, the
Introducing BACnet for the Continuum User Guide, 30-3001-
863, and the Plain English Language Reference, 30-3001-872.

Andover Continuum vs. BACnet Terminology — a Roadmap
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When working with Andover Continuum’s implementation of BACnet,
the following tips may help you “map” Continuum/Infinity terminology
to BACnet terminology:

® An attribute in the Continuum/Infinity world is a property in the
BACnet world.

® A point in the Continuum/Infinity world is an object in the
BACnet world.

® A controller in the Continuum/Infinity world is a device in the
BACnet world.

® An alarm in the Continuum/Infinity world is an event in the
BACnet world.

® The term digital in the Continuum/Infinity world generally means
binary in the BACnet world.

® The term class (as in class object) means the same in both worlds.
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Andover Continuum BACnet Devices

Andover Continuum BACnet devices are “native” BACnet, meaning
that they can interoperate directly with other manufacturers’ (third-
party) BACnet devices. They inherently represent internal data in
BACnet format and use BACnet messaging to communicate. Andover
Continuum BACnet devices can be connected to a BACnet system
without requiring a gateway device or software driver to translate to
and from proprietary protocols.

The following table lists Andover Continuum BACnet devices and
matches them with their respective BACnet device profile.

Andover Continuum BACnet Devices

Andover Continuum Device | Profile
CyberStation workstation B-OWS

bCX1 (4040) controller B-BC

bCX1 (4000) router Other

b4920 system controller B-AAC

b3xxx equipment controller B-AAC
RoamIO, hardware adapter Not applicable

How BACnet Devices Are Created in Andover Continuum

An Andover Continuum BACnet device (BACnet class object Device) 1s
first created as a Continuum InfinityController object or an
InfinityInfinetCtlr object.

For example, when an InfinityController object is created, and it is
designated as a b4920 or bCX1 4040, it automatically becomes a Device
object when it appears in the BACnet section of Continuum’s tree-view
structure, known as the Continuum Explorer. In fact, in Continuum
Explorer you can see the InfinityController object residing in the
Infinity view and its Device object equivalent residing in the BACnet
view.

Third-party BACnet devices are absorbed into a Continuum system
and appear as Device objects only in the BACnet view.
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Note: For complete information on Continuum Explorer and creating,
finding, and viewing Andover Continuum and third-party
BACnet devices, please see the Continuum online help and the
Andover Continuum CyberStation Configurator’s Guide, 30-

3001-781.

BACnet Objects in Andover Continuum

Andover Continuum supports the following BACnet class objects.
Continuum editors are also available for creating and modifying these
BACnet objects. The Continuum object name appears on the right.

BACnet Objects Suported in Andover Continuum

BACnet Object Name | Supported? | Continuum Name
Accumulator No N/A
Analog_Input Yes AnalogInput
Analog_Output Yes AnalogOutput
Analog Value Yes AnalogValue
Averaging No N/A
Binary_Input Yes BinaryInput
Binary_Output Yes BinaryOutput
Binary_Value Yes BinaryValue
Calendar Yes Calendar
Command No N/A

Device Yes Device
Event_Enrollment Yes EventEnrollment
File Yes File

Group Yes Group
Life_Safety_Point No N/A
Life_Safety_Zone No N/A

Loop Yes Loop
Multi_State_Input Yes MultistateInput
Multi_State_Output Yes MultistateOutput
Multi_State_Value Yes MultistateValue
Notification_Class Yes EventNotification
Program Yes Program
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BACnet Objects Suported in Andover Continuum

BACnet Object Name | Supported? | Continuum Name
Pulse Converter No N/A

Schedule Yes Schedule

Trend Log Yes TrendLog

How BACnet Objects Are Created in Andover Continuum

You may create and/or modify BACnet objects in an Andover
Continuum system. Most of these objects are first created as
Continuum/Infinity objects, and depending how they are configured,
they are automatically transformed into BACnet objects when they are
created on an Andover Continuum BACnet controller, such as a bCX1
4040.

For example, when a Continuum InfinityInput object is created on an
Andover Continuum BACnet controller, and the input type is “voltage,”
it automatically becomes an AnalogInput object when it appears inthe
BACnet section of Continuum’s tree-view structure, the Continuum
Explorer.

Most BACnet objects are created as Continuum/Infinity objects on an
Andover Continuum BACnet controller, as follows:

Analoglnput (created as an InfinityInput)
AnalogOutput (created as an InfinityOutput)
AnalogValue (created as an InfinityNumeric)
BinaryInput (created as an InfinityInput)
BinaryOutput (created as an InfinityOutput)
BinaryValue (created as an InfinityNumeric)
Device (created as an InfinityController or InfinityInfinetController)
EventEnrollment (created as an AlarmEnrollment)
MultistateInput (created as an InfinityInput)
MultistateOutput (created as an InfinityOutput)
MultistateValue (created as an InfinityNumeric)
Notification_Class (created as an EventNotification)

Third-party BACnet objects are absorbed into a Continuum system and
appear only in the BACnet view.
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Note: For complete information on Continuum Explorer and creating,
finding, and viewing Andover Continuum and third-party
BACnet objects, please see the Continuum online help and the
Andover Continuum CyberStation Configurator’s Guide, 30-
3001-781.

BACnet Class Object Folders

Just as Continuum/Infinity objects appear in class object folders in
Continuum Explorer’s Infinity view, so too do BACnet objects appear in
BACnet class object folders in the BACnet view, regardless of whether
they reside on Andover Continuum or third-party BACnet devices.

A class object folder, typically created for each device, contains all the
objects residing on that device for that class. For example, a class folder
named InfinityNumeric would contain InfinityNumeric objects residing
with its respective Infinity controller. On the BACnet side, the
equivalent class folder, named AnalogValue, would reside with its
respective BACnet device. For example, the Infinity view might have
an InfinityInfinetCtlr class folder, while on the BACnet view the folder
would be named Device.

BACnet Properties and Andover Continuum
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As you recall from earlier in this appendix, every BACnet object has
many BACnet standard properties (and sometimes proprietary
properties). The BACnet standard defines the names of standard
properties. Andover Continuum implements these properties (or
subsets of these properties) in its object editors and its Plain English
(PE) programming language, compliant with the BACnet standard.

However, property names used in Andover Continuum and in Plain
English differ slightly, just as Continuum object names differ slightly.
This maintains the same funcitonal “look and feel” in the integration of
BACnet into Andover Continuum products.
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The following table shows some examples of how the BACnet standard
property names may differ from the way they appear to Continuum
internally and in Plain English programs, as well as they way they
appear in the Continuum user interface (object editors).

Variations of Property Names in Andover Continuum

BACnet Standard | Internal Continuum Continuum User
Property Name and PE Program Name | Interface Name
Event_State EventState Event State
Object_Name ObjectName Name
Out_Of_Service OutOfService Out of Service
Present_Value Value Present Value
Description Description Description

For more information please see Introducing BACnet - A Guide for the
Continuum User, 30-3001-863, and the Plain English Language
Reference, 30-3001-872.
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Routers, Gateways, BBMDs, and Foreign Devices

This section describes some other types of BACnet devices:

Routers
Gateways
BACnet Broadcast Management Devices (BBMDs)

Foreign devices

Routers and Gateways
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A router (or IP router) is a BACnet device, such as the Andover
Continuum bCX1 4000, that facilitates the exchange of data between
different types of BACnet networks — MS/TP, BACnet/IP, Ethernet,
and so on. A router is simply a “pass through” device. It does not
change the data format or the content of the message. This exchange of
broadcast messages between networks, using a router, requires a
BACnet Broadcast Management Device (BBMD) — one BBMD per
network. (For more information on BBMDs, please see the section,
BBMDs and Foreign Devices, below.)

A gateway is a BACnet device that facilitates exchange of data between
devices on a BACnet network and devices on a non-BACnet network so
that BACnet and non-BACnet information can be shared. While a
router simply passes information from one network to another, a
gateway takes the data from one device, analyzes it, translates the data
into another data protocol (BACnet or non-BACnet), then delivers it.
This ensures the recipient device understands the message.

Physically, a gateway can take one of the following forms:

Internal: This is typically a board or module inside a device.

External hardware/software: This is typically an external hardware
interface box combined with a software translator.

® Software: This is typically a software translator on a PC.

Note: These exchanges of data, via routers and gateways, are also
known as internetworking.
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BBMDs and Foreign Devices

A BBMD is a workstation (B-OWS) specially designated to ensure that
broadcast messages are delivered, via one or more routers, between

BACnet networks. (See also the sections: Routers and Gateways, and
What Are BACnet Broadcasts?)

Each network must have a BBMD. Each BBMD maintains two internal
tables:

® Broadcast Distribution Table (BDT)
® Foreign Device Table (FDT)

These tables essentially allow different networks to know about the
existence of each other and each other’s devices. They must know about
each other before broadcast messages can be routed.

A BDT maintains a list of other BBMDs located on other “foreign”
networks. If a “foreign” BBMD is added to a BDT, then it becomes
registered in the “local” BBMD. During this process, not only does that
“foreign” BBMD get registered, but all the BBMDs listed in its “foreign”
BDT also get registered. This means the local network knows about the
foreign network and all the networks that the foreign network knows
about.

An FDT maintains a list of foreign devices. A foreign device is simply
the identity of a device residing on another BACnet network. When a
foreign device is added to an FDT, then it also becomes registered with
the “local” BBMD.

Note: In Andover Continuum CyberStation, you can designate and
register BBMDs, as well as register foreign devices, so that
broadcast messages are routed among BACnet networks. For
more information, please see the Continuum online help, the
Continuum CyberStation Configurator’s Guide, 30-3001-781,
and Introducing BACnet - A Guide for the Continuum User, 30-
3001-863.
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