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1: Using the Integration Kit

IMPORTANT: See page 19 for this integration kit's BACnet PIC statement.

Introduction

BACnet/IP Integration Kit for PAC Control™ (Part # PAC-INT-BAC-IP) enables Opto 22 PAC systems
equipped with a PAC controller running a PAC Control™ strategy to communicate with devices on a
BACnet/IP network. The integration kit also works with strategies running on a SoftPAC™
software-based controller.

BACnet™ is a communications protocol for building automation and control networks. BACnet/IP is
a Master-Slave specification of BACnet that allows the BACnet protocol to use Ethernet networks.
With the BACnet/IP Integration Kit, your PAC systems can access BACnet networks and their devices.

The integration kit is a full BACnet/IP master with slave functions. The kit contains the following
example PAC Control flowcharts:

«  BACnet_IP_Protocol—Broadcasts a WHO-Is at startup, and acts as a slave to other masters. It
also opens the communication handle that all charts use.

o BACnet_Master—Includes the master subroutines used to communicate with BACnet devices.

+  VAV_Poll_Example—Uses the master subroutines to poll MS/TP VAV boxes using a
BACnet/IP-to-BACnet MS/TP router. This chart will help you understand how the subroutines
work.

Once configured, you'll be able to use the BACnet/IP protocol in your own PAC Control strategies.
The BACnet/IP Integration Kit is based on BACnet Protocol Standard 135-2008, version 1, revision 9.

For the serial communication version, see the BACnet MS/TP Protocol Integration Kit for
SNAP-PAC-S™ (Part # PAC-INT-BAC) in the Downloads section of the Opto 22 website.

What You'll Need

This guide assumes you know how to use PAC Control and the BACnet/IP protocol, and how to
configure and use a PAC controller.

In addition to the integration kit, you'll need:
« A PCwith PAC Control R9.4a or higher (Basic or Pro)

«  An Ethemnet-connected PAC controller with PAC firmware R9.4a or higher,
or an Ethernet-connected PC running SoftPAC R9.4a or higher

BACnet/IP Integration Kit for PAC Project
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BACNET_IP_PROTOCOL CHART

NOTE: To automatically recover communications with /O units, Opto 22 recommends including
10 Enabler logic in your PAC Control strategies. For details, see I/0 Enabler for Ethernet and SNAP PAC Brains
in the Downloads section of the Opto 22 website.

BACnet_IP_Protocol Chart

At startup, the BACnet_IP_Protocol chart opens a communication handle that all charts use, and
then broadcasts a Who-Is request to the network. Masters will respond with an I-Am.

The chart then fills its binding tables with data from the I-Am responses:

Chart Table Data from Responding Masters
ntBNMasterBindingSRC IP address
ntBNMasterBindingSADR Source address
ntBNMasterBindingSNET Source network number
ntBNMasterBindinglnstance Instance number
ntBNMasterBindingAPDULength APDU lengths the device can accept
ntBNMasterBindingSegmentation Whether device supports segmentation
ntBNMasterBindingVendor Vendor ID

If a master broadcasts a Who-Is, the example BACnet_IP_Protocol flowchart responds to the
network with an I-Am.

If a master sends a time sync request, read property, read property multiple, write property, write
property multiple, or reinitialize request, the example BACnet_IP_Protocol flowchart responds as a
slave.

Exporting the Charts, Adding the Subroutines, and Importing

the Charts

To use the example PAC Control flowcharts (BACnet_IP_Protocol, BACnet_Master, and
VAV_Poll_Example), you must first export them from the example strategy (included in the
integration kit), add the subroutines to your own strategy, and then import the BACnet charts.

Exporting the Charts

1. Download the integration kit zip file from the Opto 22 website, and then extract the contents
to a directory on your hard drive.

2. Start PAC Control, and then open PAC-INT-BACNET-IPidb (the strategy file you just extracted to
your hard drive).

NOTE: If a “The subroutine files were not found in their original location” warning message is
displayed, click Yes to continue.

BACnet/IP Integration Kit for PAC Project
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CHAPTER 1: USING THE INTEGRATION KIT

In PAC Control's menu bar, click Chart > Export to open the Export Chart dialog box.

In the From area’s drop-down list, select the chart to export (BACnet_IP_Protocol).

Export Chart
From To
Select Name: Name:
BACnet_IP_ Protocol ———}— BACnet IP_Protocol ~ | [seect... |
Description: Description:
Ok Cancel Help

In the To areg, click Select to open the Select Destination dialog box, and then browse to an

appropriate directory (for example, your strategy's directory).

In the File name field, type a name for the exported chart (for example, the chart's name followed

by _exported), and then click Save to close the Select Destination dialog box.
Click OK to export the file and close the Export Chart dialog box.
Repeat steps 3 through 7 to export the BACnet_Master chart.

Adding the Subroutines

To add the integration kit's subroutines to your own strategy:

Open the strategy you want to use with the BACnet protocol.
In the strategy navigation tree, double-click the Subroutines Included folder.

The Subroutine Files dialog box opens.

#HiiRBE CoirhalBeiic: ! Subroutines Included folder
f:‘, File Edit Configure Chart Subroutine Compile Mode Tools Viey
EIE I S L |
Cookies < n
= [5) Cookies
[ Control Engines /
I3 Subroutines Induded
® [ Charts
B & Ve #‘ Subroutine Files: Cookies x
=] Add Subroutines
g g Subroutine Filename
B3
el
B 3
o=
Do
e

3. (lick Add to open the Subroutine Files dialog box.

BACnet/IP Integration Kit for PAC Project



EXPORTING THE CHARTS, ADDING THE SUBROUTINES, AND IMPORTING THE CHARTS

4. Inthe Subroutine Files dialog box, browse to the folder where you extracted the BACnet/IP
Integration Kit. Select the three subroutines.

TIP: To select all subroutines at one time, press and hold the Ctrl key while clicking each subroutine.

4 Select Subroutine File *
- v P <« PAC-INT-BAC-IP-R9.4d » Subs v 0 Search Subs el
Organize « MNew folder == I @

|§| Documents L MName - Date modified Type Size
@2016 June SalesC [ ] 022BAChetReadPropertyish  7/26/2016 11:12 AM  ISB File 43KB
@33315 Linda Rose | '] 022BACRetTimeSync.ish 26/2016 11:18 AM  ISB File 17KB
@API |J 022BACnetWriteProperty.isb 7/26/2016 11:18 AM  ISB File 54 KB
@Hyper-V v
File name: |"OZZBACnetWritePropert)r.isb" "022BACnetReadProperty V| PAC Control Subroutine Files (* ~
Cancel

5. Inthe Select Subroutine File dialog box, click Open, and then in the Subroutine Files dialog box,
click OK to add the subroutines to your strategy.

ﬁ PAC Control Basic - InitVariables - [Power]
ﬂ’, File Edit Configure Chart Subrouw

i ontig “1 Dcoug i 0o [

InitVariables <&

= I3 Initvariables

<& 022BAChetReadProperty

=& 022BAChetTimeSync
<& 022BAChetWriteProperty

= I£5) Variables ‘
Importing the Charts

1. Make sure your strategy is open in PAC Control, and in the menu bar, click Chart > Import.

The Automatic Chart Import dialog box opens.

Automatic Chart Import *

(® Create new chart () Replace existing chart

From To
MName: MName:
Description: Description:

Cancel Help

BACnet/IP Integration Kit for PAC Project



CHAPTER 1: USING THE INTEGRATION KIT

2. With “Create new chart”selected, click Select to open the Select File to Import dialog box.
Browse to the directory that contains the export files.
4. Select the chart to import (BACnet_export.cxf), and then click Open.

w

The Select File to Import dialog box closes, and the Automatic Chart Import dialog box
reappears.

5. IntheTo Name field, type BACnet_IP_Protocol and then click OK.

6. Repeat steps 1 through 5 to import the Master_export.cxf file. In step 5, name the chart
BACnet_Master.

Configuring General Setup
You enter user setup parameters in Block 20 of the BACnet_IP_Protocol chart.

NOTE: I/O setup parameters are entered in Block 91.1/0 setup is used only if the controller will be a slave to
other masters. If this is not the case, you can delete Block 91. For details, see page 6.

To configure user setup parameters:
1. With your strategy open in PAC Control, open the BACnet_IP_Protocol chart.

ﬁ PAC Control Basic - InitVariables - [BACnet_|IP_Protocol]
ﬁ,File Edit Configure Chart Subroutine Compile Mode Tools View Window Help

[4i Config

Block 20, General Setup

= 3 mnitvariables ||} - - - - - o o oo
El Control Engines |||} - - - VersionR94a- - - - . . . . . . "

[C Subroutines Induded | ([} - 0 o~ -~ - -~ - P Block 91, /0 Setup
B ([ Charts ~ . £ (when the controller

T, BACnet_IP_Protocol i
2, BACnet_Master will be a slave to other
masters)

2] l?o Powerup
= I£5) Variables ; AG

[E5) Mumeric Variables binary-output (4),

o EUEHFET | | | TSI ORI A binary-value (3),

[C5) String Variables device (8),
& IC5) Pointer Variables - w A
) Communication Handley ||| =~ &~ — =2 0 0 0 T T
[E5) Mumeric Tables
[C5) String Tables
& C5) Pointer Tables

(=g enty A | || R I R

BT _pmGen N
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CONFIGURING 1/O SETUP

2. Double-click Block 20, General Setup, to open it, and then enter the following parameters,
according to your device and environment.

4 OptoScript - BACnet_IP_Protocol - General Setup - Block 20

A +B3 Actions +€* Conditions +{7) Variables | 4% Test Compile | | dh 2/
B OptoScript Code:
\\ nBHDevicelnstance = 22 - Device Instance numnber
c ~=sBNDevicelans = "SHAP-PAC-R1";--40 characters max
T/ =BHDevicelescription = "BACnet_ IF Emanple":
=BNApplicationSof twareVersion = "R9.4d Julw2l, 2016";
D =BHDeviceVendorName = "OptoZ2":

I_SBNDeviceMDdelName = "PAC Controller":

| | —nENNetworkNumber = 0

E/ | _~nBNBACnetUDPFort = 47808~ -Standard BACnet UDT port = 47808
|+

/ s7Select Ethernet Controller Port to use for BACnet {1 or 23
F |_~nBHEthernetPortForBACnet = 1:

G/ ##IF address of IP to MS-TP router

| | —=BNIPofRouter = "192 168.1 68"
| nBiMasterUTC Offset_Default = 4;

I/ #sPazsword for ReinitializedDeviceService
| |- =ENReinitializedPassword = "optoZ2":

J ] ##This controller (for Cold Reboot)

sspor2ThisController use for RZ2 controller
sopomnpThisController use for 51 or 52 controller

T porlThisController = &SHAPRILC:

A—Device instance number for the PAC controller.

B—User-friendly name for the PAC controller (maximum length: 40 characters).
C—(Optional) Descriptive name for the controller

D—Do not change. The integration kit uses this value.

E—BACnet/IP network.

F—Network port number you plan to use for BACnet communication. (The standard BACnet
UDP port is 47808.)

G—Number of the controller's Ethernet port (1 or 2) that you will use for communication.
H—IP address of the BACnet/IP-to-BACnet MS/TP router.

I—Time offset between your local time and UTC.

J—~Password for the integration kit to pass in if the controller is reinitialized.

K—Used for Cold Reboot. Move your controller into one of the three pointer variables:

— For an R1-series controller, use: por1ThisController

— Foran R2-series controller, use: por2ThisController

— Foran S1 or S2-series controller, use:  pommpThisController

Configuring 1/0 Setup

If the controller will be a slave to other masters, you must also configure 1/0 setup parameters in
Block 91, 1/0 Setup, in the BACnet_IP_Protocol chart. If the controller is not a slave, you can delete
Block 91.

For each of the following parameter groups, enter the information for your device:

n BACnet/IP Integration Kit for PAC Project



CHAPTER 1: USING THE INTEGRATION KIT

«  "Analog Input”on page 7

«  "Analog Output”on page 8
«  "Analog Values”on page 8

+  "Binary Input”on page 9

«  "Binary Output”on page 9

«  "Binary Values”on page 10

4 OptoScript - BACnet_IP_Protocal - /0 Setup - Block 91 X
St [ $| L BB |8 %5 | A4 % %% e
OptoScript Code:

</Start Local I/0 Setup -

7#Load analog input points into pointer table that will be used by BACnet

s/Dff=zet iz used to increase instance nunbsrs without needing longer tables
~sTables are loaded starting at index 0. With an offset of 0 this will be instance [
s#With an offset of 100 this will be an instance of 100
nBNanslogInputInstance0ffset = 0;

potBHAnalogInput=s[0] = &aiRoom_Temp:

potBNAnalogInput=[1] = &aiPID_Input:

potBNAnalogInputs[2] = &aiPOT;
stBHAnalogInput=0bjectNane[0]
stBHAnalogInputsOhjectHane[1]
=tBHAnalogInputsObjectNane[2]

"aiRoom_Temp"
"aiPID_Input";
"aiPOT";

<sLoad analog output points into pointer table.

srDff=et 1= used to increase instance nunbsrs without needing longer tables
s#Tables are loaded starting at inde=x 0. With an offset of 0 this will be instance 0
#/With an offset of 100 this will be an instance of 100.
nBHAnalogOutputInstanceQffset = 0

potBNAnalogOutput=s[0] = dacHeter:

potBNAnalogOutputs[1] = &aoPID Output:

stBHAnalogCutput=0bjectNane[ 0] "aoleter";

stBNAnalogOutputsObjectNane[1] "aoPID_Cutput”:

#7Load analog walue points into pointer table

~rDff=et 1= used to increase instance nunbsrs without needing longer tables

s#Tables are loaded starting at inde=x 0. With an offset of 0 this will be instance 0 w
o c- . v .

Opto 22 Table Index-to-Object Identifier Offset Defaults

Offsets are used to increase instance numbers without the need for longer tables.
Tables are loaded starting at index 0. (The default offset =0.)

»  With an offset of 0, index 0 will be an instance of 0.

«  With an offset of 100, index O will be an instance of 100.

Analog Input

#+Load analog input point= into pointer table that will be used by BACnet .

sr/0ffset 1= used to increase instance numbers without needing longer tables

<sTable= are loaded =tarting at index 0. With an off=et of 0 thi= will be instance 0.

#/With an offset of 100 this will be an instance of 100.
I\————nBNAnangInputInstanceOffset = 0;

potBHAnalogInputs[0] = &aiBoom Tenp;

potBHAnalogInput=s[1l] = &31PID Input;

potBHAnslogInputs[2] = &aiPOT:

=tBNAnalogInputsObjectHane[ 0] "aiRoom_Temp"
C "5iPID Input";

e POTy

=tBHAnaloglnput=0bjectNamna[1]
=tBHAnaloglnput=0bjectHana[ 2]

Enter the following information:

A—Index-to-object identifier offset = 0. (For details about default offsets, see page 7.)
B—Enter the variable associated with each analog input point.

C—~Enter a string name for each analog input point.

BACnet/IP Integration Kit for PAC Project



CONFIGURING 1/O SETUP

Analog Input Supported Properties
BACnetObjectType =0

Properties Supported | Property Data Type Identifier Read/Write

Object_Name CharacterString 77 R

Present_Value REAL 85 R/W
Analog Output

#»Load analog cutput point=s into pointer table.
So0ff=et 1= used to increase instance numbers without needing longer tables
S+Tables are loaded starting at index 0. With an offset of 0 thi= will be instance 0.
##With an offset of 100 this will be an instance of 100.
A — nBHAnalogOutputInstanceOffset = 0
B _{::thBNAnangOutputS[D] = baoMeter;
potBHAnalogiutput=s[1] = &aoPID Output;
c =tBHAinalogOutput=sObjectNanse[0] = "acHeter";
=tBHAnalogOutputsObjectNanse[1] = "acoFPID Output”;

Enter the following information:
A—Index-to-object identifier offset = 0 (For details about default offsets, see page 7.)
B—Enter the variable associated with each analog output point.

C—Enter a string name for each analog output point.

Analog Output Supported Properties
BACnetObjectType =1

Properties Supported Property Data Type Identifier Read/Write

Object_Name CharacterString 77 R

Present_Value REAL 85 R/W
Analog Values

##Load analog valuse point= into pointer table.
s#0ff=et 1= used to increase instance numbers without needing longer tables
#+Tables are loaded starting at index 0. With an offset of 0 thi= will be instance 0.
Z/With an offset of 100 this will be an instance of 100.

A—— nBHinalogValuelnstanceOifset = 0
potBHAnalogValues[0] = &fBHSampleiAnalogValus0:
potBHAnalogValues[1] tfBNSanpleinalogValuel ;

B potBHAnalogValues[2] tfBNSanpleinalogValus? ;
potBHAnalogValue=s[3] = &fBNSanpleAnalogValue3:
=tBNAnalogValuesObjectHame[0] = "fBEnSanpleinalogValus0";

c{

=tBNAnalogValussObhjectHame[1] "tEBnSampleinalogValusl"
=tBNAnalogValusesObhjectHame[ 2] "tEBnSampleinalogValus?"
=tBHAnalogValueslbjectHame[ 3] "tEnSampleinalogValusi"

Enter the following information:
A—Index-to-object identifier offset = 0 (For details about default offsets, see page 7.)
B—Enter the variable associated with each analog value point.

C—Enter a string name for each analog value point.

n BACnet/IP Integration Kit for PAC Project



CHAPTER 1: USING THE INTEGRATION KIT

Analog Value Supported Properties
BACnetObjectType =2

Properties Supported | Property Data Type Identifier Read/Write
Object_Name CharacterString 77 R
Present_Value REAL 85 R/W
Binary Input

#»Load binsrv input point=s into pointer table that will be used by BACnet.

SoQ0ff=et 1= used to increase instance numbers without needing longsr tables

s+Tables are loaded starting at index 0. With an offsset of 0 thi= will be instance 0.

Z#With an offset of 100 this will be an instance of 100
A—nBNBinar?InputInstanceOffset = 0;

potBNBinarvInputs[0] = &diSwitch DO;
B potBNBinarvInputs[1] fdiSwitch D1

potBHEinarvInput=s[2] fdiButton Ct2;

potBHEinaryInput=[ 3] fdiButton_ Ct3;

=tBHBinaryInput=0bjectHame[0] "diSwitch DO";
c =tBHBinaryInput=0bjectHame[1]

"diSwitch_D1";
=tBHBinaryInput=0bjectHame[ 2]
=tBHBinaryInput=0bjectHame[ 3]

"diButton_Ct2";
"diButton_Ct2";

Enter the following information:
A—Index-to-object identifier offset = 0 (For details about default offsets, see page 7.)
B—Enter the digital point associated with each binary input point.

C—~Enter a string name for each binary input point.

Binary Input Supported Properties
BACnetObjectType =3

Properties Supported | Property Data Type Identifier Read/Write
Object_Identifier BACnetObjectldentifier 75 R
Present_Value BACnetBinaryPV 85 R/W
Binary Output

#+Load binary output points into pointer table that will be used by BACnet .
ss0ffzet iz used to increase instance numbers without needing longer tables
#+Tables are loaded starting at index 0. With an offsst of 0 thi= will be instance 0.
Z/sWith an offset of 100 thi=s will be an instance of 100.

A —— nBHBinaryOutput InstanceOffsst = 0:
potBHBinaryOutputs[0] = é&dodlarm:
potENBinaryOutputs[1] &dolED DS

B potENBinaryiutputs[2] &dalED D6
potBENBinaryOutputs[3] = &dolED _D7:

"dodlarn”:

"dalED_DE":

"dalED_D&":

"dalED_D7":

=tBHBinaryOutputsCbjectNans[ 2]

=tBHBinaryOutputsCbjectNans[ 0]
C =tBHBinaryOutputsCbjectNans[1]
=tBHBinaryOutputsCbjectNans[ 3]

BACnet/IP Integration Kit for PAC Project n



BACNET_MASTER CHART SUBROUTINES

Enter the following information:

A—Index-to-object identifier offset = 0 (For details about default offsets, see page 7.)
B—~Enter the variable associated with each binary output point.

C—Enter a string name for each binary output point.

Binary Output Supported Properties
BACnetObjectType =4

Properties Supported Property Data Type Identifier Read/Write
Object_Identifier BACnetObjectldentifier 75 R
Present_Value BACnetBinaryPV 85 R/W
Binary Values

s#Load binary walue point=s into pointer table.
SA0ffset 1= used to increase instance numbers without needing longer tables
<~Tablez are loaded starting at index 0. With an offset of 0 thi=z will be instance 0.
/sWith an offset of 100 this will be an instance of 100.

A—— nBHBinaryValuelnstancelifset = 0:
potBHEinarvValues[0] = &nBNSampleBinarvValuel;

B potBHBinaryVYalues[1] &nBHSampleBinaryValusl ;
potBHBinaryVYalues[ 2] &nBHSampleBinaryValused ;
potBHBinaryVYalues[3] = &nBHSampleBinaryValus3:
=tBNBinaryValuesObjectHane[0] = "nBnSamnpleBinary¥Walusl":

C{

=tBHBinarvyValuesObjectHamne[1] "nBnSamnpleBinary¥alusl":
=tBHBinarvyValuesObjectHamne[ 2] "nBnSamnpleBinary¥alus2":
=tBHBinarvyValuesObjectHane[ 3] "nBnSamnpleBinary¥alusi":

Enter the following information:
A—Index-to-object identifier offset = 0 (For details about default offsets, see page 7.)
B—Enter the variable associated with each binary value point.

C—~Enter a string name for each binary value point.

Binary Value Supported Properties
BACnetObjectType =5

Properties Supported Property Data Type Identifier Read/Write
Object_Identifier BACnetObjectldentifier 75 R
Present_Value BACnetBinaryPV 85 R/W

BACnet_Master Chart Subroutines

This section describes the setup blocks for the subroutines used in the BACnet_Master chart:
«  "022BACnetReadProperty”on page 11

«  "022BACnetWriteProperty”on page 12

«  "022BACnetTimeSync”on page 12
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CHAPTER 1: USING THE INTEGRATION KIT

Each subroutine has a setup block, which describes the parameters used by the subroutine and
provides an example to help you set up the parameters.

4 PAC Control Basic - PAC-INT-BACNET-I(- [BACnet_ Master]
& File Edit Configure Chart Subroutine Compile Mode Tools View Window Help

Diconfig 8 0o i oo [RRINERE |8 2 | ] 8 © & ® % i | £ CompileView (i Compile Al
P IT-BACNET-IP o8 L L L L L L L L L L L L L L . . . , Parameter Table
B @ PACINTSACNET I BACnetObjectType. = = | Application Tag Data Types = = . = = = | E,L'é..i"ff};‘iﬁiiﬂ?f& ?;Ln o RN R
1 Control Enaine . A o ... CommunicationPortopened , . . 'idexT=DNET-
S [ subroutines Included access-door (30), Ji0] = "NULL"; in BACnet_IP_Protocol chart Sale e 2 DEEH
<k 023BACnetReadProperty accumulator (23), 1] = "BOOLEAN"; TS Index 3 = DADR
analog-input {0}, 1i2] = "Unsigned"; index 4 = Octet 1 of IP
& OZBACHELTmeSyne s it S IS rinfegbrn L e e gex5-Octet2alp -
k. 022BACetviriteProperty ahalog:value (2), B B © 14] = "Real™; B B g B g B Version Ro.4a’ - - - - Index 6=0Octet3 of IP -
e = averaging (18), 1151 = "Double™; E Index 7 = Octet 4 of IP
@ I3 variables binaty-input {3), B3 o - 1i6} = "Octet Strimg"; E Index 8 = UDP Port - -
&) 1/0 Units binary-output (4), w3 B - {iT}="Character String"; - - Index 9=Invoke D . .
h A binary-value {5); i8]} = "Bit String"; Index 10 = Wait Time ms
B Fi SNAPRLC calendar (8), “Enumerated”;
@ [ Points command (7), . . . ate™;
[ PIDs device (8), 1M1] ="Time";
event-enroliment (9), /M2] = "Object Identifier"; Device Info Pointer Table
event-log (25), . . L . o . L
file (10), Index 0 = Nefwdrk #
group (1), Iridex 1 = Deviceé IP HEX
life-safety-point (21}, Object Type to Data Type to write present value Index 2 = Object Table
life-Safety-zone' (22), " R 3 R O E = # Index 3 = Instance Table'
load-control {28), LA 3 3 * analog input =Real ' index 4 = Property Table:
Ioop (12), analog output = Real Index 5 = Application Data Type
multi-state-input (13), ‘analog value = Real
multi-state-output (14), - % ©  bimary input = Enomerated -
multi-state-value (19), - w9 ©  bimary output = Enumerated -
notification-class {15}, binary value = Enumerated
program {16), . L . L L .
pulse-converter (24),. - L L L L L .
Vgt P At o N Bt e sl ST i

022BACnetReadProperty

Block 3: ReadProperty Setup
Supports BACnet Interoperability Building Blocks (BIBBs) Read Property and Read Property Multiple

In this subroutine, received integer and float data is stored in controller table ftBNRPReturnValues.
Received string data is stored in controller table stBNRPReturnValues.

NOTE: You will need to add command instructions to move data from ftBNRPReturnValues and
stBNRPReturnValues to the variables configured to store the data for that particular device.

The first value is stored at index 0, and subsequent values (up to nBNNumReturnValues) are stored in
consecutive table elements. Read Property uses Index 0.

Example (Read Property Multiple)

Example Read Stored in Table[Index] | Example Response

Analog Input,0,Present Value ftBNRPReturnValues[0] | 75.2

Analog Value,4,Present Value | ftBNRPReturnValues[1] | 256

Binary Value,70,Present Value | ftBNRPReturnValues[2] 1

Device,20,0bject Name stBNRPReturnValues[3] | Pump Room 1

Code sample: Move data from controller tables to device variables
TtVAV34[0] = ftBNRPReturnValues[O0];

TtVAV34[4] = ftBNRPReturnValues[1];

TtVAV34[10] = ftBNRPReturnValues[2];

sVAV34Name = stBNRPReturnValues [3];
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022BACnetWriteProperty

Block 1: WriteProperty Setup
Supports BIBBs Annex K Write Property and Write Property Multiple

In this subroutine, integer and float data to be written is stored in controller table ftBNWriteValues.
String data is stored in controller table stBNNumWriteValues. Write Property uses index 0.

NOTE: You will need to add command instructions to move data from the variables configured for that
device to the controller’s ftBNWriteValues and stBNWriteValues tables.

The first value is stored at index 0, and subsequent values (up to nBNWriteValues) are stored in
consecutive table elements. Read Property uses Index 0.

Example (Write Property Multiple)

Object to Write Subroutine Table Example Value to Write
Analog Value,4,Present Value | ftBNWriteValues[0] 45.2
Binary Input,3,Present Value ftBNWriteValues[1] 1
Device,20,0bject Name ftBNWriteValues|[2] 25
Analog Value,5,Present Value | stBNWriteValues[3] 1149.8

Code sample: Write data from device variables to controller tables

FtBNWriteValues[0] = 45.2;
ftBNWriteValues[1] = 1;
stBNWriteValues[2] = 25;
TtBNWriteValues[3] = 1149.8;
022BACnetTimeSync

Block 32: TimeSync Setup
Supports BIBBS DM-TS-B (Time Synchronization) and DM-UTC-8 (UTC Time Synchronization,).

This subroutine uses the controller time and date to sync the time and date in the BACnet devices.
It can send to one device or all devices in a broadcast.
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2: VAV Polling Example Chart

Introduction

Included in the BACnet/IP Integration Kit is the VAV Polling chart (VAV_Polling_Example)—a sample
chart to help you learn how to use the integration kit's subroutines.

The chart polls BACnet MS/TP VAV (Variable Air Volume) controllers by using a BACnet/IP-to-BACnet
MS/TP router. You can also modify the chart to poll any other BACnet device.

To use the VAV_Polling_Example chart, you must first export it from the BACnet/IP Integration Kit,

and then import it into your own strategy. Your strategy must also include the BACnet_IP_Protocol
chart and the integration kit's subroutines. For instructions on exporting and importing charts and
adding subroutines, see page 2.

At startup, the BACnet_IP_Protocol chart:

«  Opens a communications session.

«  Starts the VAV_Polling_Example chart.
«  Executes a Who-Is broadcast.

+  Waits 10-seconds for devices to respond, and then executes a Read Binding Name for each
device that responded to the Who_Is broadcast.

The VAV_Polling_Example chart can write to each VAV controller configured in Block 64. The values
to write are stored in a float table for each address. If the value to write is not a float, the strategy
corrects the data type before sending it to the VAV controller. The example includes a write table for
VAV at address 13. You will need to configure a table for each address in your system.

To use the VAV_Polling_Example chart, you must first export it from the BACnet/IP Integration Kit,

and then import it into your own strategy. Your strategy must also include the BACnet_IP_Protocol
chart and the integration kit's subroutines. For instructions on exporting and importing charts and
adding subroutines, see page 2.

In This Chapter:

“Enter VAV Setup Parameters” ... (below)
“Complete Poll and Refresh Poll” ............. page 14
"W TO VAV .coossveeeeseessssseee s page 16
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ENTER VAV SETUP PARAMETERS

Enter VAV Setup Parameters

You enter VAV setup parameters in Block 64 of the VAV_Polling_Example chart. After importing the
VAV_Polling_Example chart into your strategy:

1. Open the VAV_Polling_Example chart.

ﬁ PAC Control Basic - InitVariables - [VAV_Polling_Example] — O
Findtool — | ¥ File Edit Configure Chart Subroutine Compile Mode Tools View Windo

O contig "=F Debuo i [N as
nitVariables o B DM NN R KRR R RS S S S
2 I Initvariables \r‘ermon R94d 0:-”2:”2:01:6
Block 64, [C3) Control Engines
& IC5) Subroutines Induded

VAV Setup —_— e
Te-BACNEt_IP_Protocol

&, BACnet_Master

= l?o Powerup

l?o WAV_Polling_Example
= IC5) Variables

[C5) Mumeric Variables

& 5 String Variables

IC5) Painter Variables

[ =) Communication Handles o
e i

/= Delay Polling
Start

2. Double-click Block 64, VAV Setup, to open it. Each section in the setup has comments to
explain what the parameters do, and what you need to configure them.

TIP: To quickly find text in an OptoScript window, either use the Find tool @, or put your cursor in the
OptoScript window, and then press Ctrl +F to open the Find dialog box.

Note that the setup table length is set to 50. This makes the last index 49. To poll more than 50
devices, you'll need to change the configured table length by using the Strategy Tree.

ﬁ OptoScript ‘E‘AV_PDIIing_Example - VAV Setup - Block 64 ’

+B Actions +€ Conditions {7 Variables | % Test Compile | '_

|2 2 [ #h 25 | 4 % S% % | o

OptoScript Code:

i
srefresh rate for data in seconds }
E

SetDowvnTimerPreset (10, dtBHVAVPollTine)

s7thi= i= polling order by addres==

COﬂWﬂWeﬂtS <HAC address HS-TP VAV box (I only hawe VAV at addre=ss 13) esach poll i= to addre=s 13
sssach index should be a different address in any order

ntBHVAVPollingAddres=Li=t[0]
ntBHVAVPollingiddres=Li=t[1]
ntBHVAVPollingiddres=Li=st[2]
ntBHVAVPollingiddres=Li=st[3]
ntBHVAVPollingiddres=Li=t[4]
ntBHVAVPollingAddressLlist[5] = 13:

sstable length =et to 50 (49 i= last index)
A/ntBHVAVPollingAddres=sLlist[49] = 13:

T T TR T}
-
[

~sEzanple setup (MS5-TP address 13 using BACnet~-IP to MS-TP router at 192 168.1.68)
BV ETParameter=ft—17-~ 0 = Read Property 1 = Read Property Hultiple

oL EHVAY = 2001/ LDHE Ty gt pen s o e

Complete Poll and Refresh Poll

The VAV_Polling_Example chart has two poll types, each with its own setup parameters in Block 64:
Complete Poll and Refresh Poll.
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Complete Poll

Complete Poll reads the VAV controller polling addresses and parameters you've configured in Block
64, VAV Setup, and then polls each object once.

«  The variables for polling addresses are named ntBNVAVPollingAddressList[]

«  The variables for parameters are named ntBNVAVParameters|]

The Complete Poll stores the value data in a float table, and the object name in a string table. After
the poll, the chart sets the nBNVAVCompleteRead value to 0 (false). This ensures that the Complete
Poll happens only once.

The example chart includes a value data table and an object name table for the VAV controller at
address 13. You will need to configure tables for each address in your system.

To locate the Complete Poll setup area in Block 64, use the Find tool @ to search for “polling order

by address.”
Find tool Configure the addresses and parameters to poll.
f OptoScript - VAV_Poll_EXample - VA&etup - Block 64 *
@ e f | & | | B 4L | 4 [ &b
OptoScript Code:

s#thi= i= polling order by address
<oHAC address MS/TE VAV box (I only have VAV at addr
sseach index should be a different address in any o

= 133 each poll i= to addres= 13
er

ntBHVAVPollingAddressLlist[0] = 13:
ntBHVAVPollingAddressLlist[1] = 13;
ntBHVAVPollingAddressLlist[2] = 13:
ntBHVAVPollingAddressLlist[3] = 13:
ntBHVAVPollingAddressLlist[4] = 13;

ntBHNVAVPollingAddressLlist[5] 5
sstable length =et to 50 {49 i= last inde
AsntBHVAVPollingAddres=sLlist[49] = 13:;

ssEzanple setup (MS5-TP address 13 using BACnet~IP to MS-TP router at 192 168.1.68)

ntBHVAVParameters[0] = 1.~ 0 = Read Property 1 = Read Property Hultiple
ntBHVAVParameters[1] = 2001;.~DHET

ntBHVAVParaneter=[2] = 1:--0DLEN

ntBHVAVParameters[3] = 13;--DADE ~~This addres will be entered by strategy
ntBHVAVParameters[4] = 192;--DADR

ntBHVAVParameters[5] = 168 -DADR

ntBHVAVParaneters[6] = 1:--DADR

ntBHVAVParameters[7] = 68 -DADR

ntBHVAVParameters[8] = 47808 -UDF Port

ntBHVAVParameters[10] = 2001;--Wait time in m=

<70 = BACnetsIP device 1 = MS5-TP device
nBHVAVEouter = 1;--MS5-TP device u=ing IF to MS/TP router

s#Last index to poll in ntBHVAVPollingiddressLi=t
nBHVAVLastPollIndex = 5

sszet to read object names , strategy will set false aiter one read
SetVariableTruse{nEHVAVReadObjectHanes) ;

szt true to enable 1 complete poll {all object=)
SetVariableTrue({nBHVAVCompleteRead) :

//0bject IR for each cbieg™type to read cmavigde. o et | geameieis Y T
—— o H y .

Refresh Poll

The Refresh Poll section of Block 64, VAV Setup, refreshes and reads the values for a configured list of
objects, and then stores the data in a float table.

The refresh interval is configurable—the default value is 10 seconds.
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To locate the refresh rate set up, search for “refresh rate”.

@ OptoScript - VAV_Polling_Example - VAV Setup - Block 64

| o |

>D>$>Q|$|

A

T

N

ssrefresh rate for data in seconds
SetDowvnTimerPreset (10, dtBRVAVPollTine)

) i

der by address

s7thi= i= polling

-

To locate the Refresh Poll setup area in Block 64, use the Find tool @ to search for “Refresh Poll Setup.”

Refresh Poll setup
i 3
ﬂ OptoScript - VAV _Polling_Example - VAV Setyyf - Block 64 E:
+@ Actions +&@ Conditions () Variab) | & Test Compile | | dh 2] |/‘ a-h
4
OptoScript Code:
ssRefresh Poll Setup
sshfter the complete read these are the point that need to be refreshed
ntBHSubRFRPObjectID[0] = 0:--0bject ID= to read (Analog Input)
ntBHNSubREPRPObjectID[1] = 0;--0bject IDs
ntBNSubREPRPObjectID[2] = 0;--0bject IDs 4
ntBHSubRFRPObjectID[ 3] = 1:--0bject ID= to read (Analog Output)
ntBHSubRFRPObjectID[4] = 2:--0bject ID= to read (Analog Value)
ntBNSubREPRPObjectID[5] = 2 0bject IDs {
ntBHNSubREPRPObjectID[6] = 2 0Object IDs 1
ntBHNSubRPRPObjectID[?] = 2 0bject IDs
ntBNSubREPRPObjectID[8] = 2 0Object IDs
ntBHNSubREPRPObjectID[9] = 2 0bject IDs ]
ntBNSubRPRPObjectID[10] = 2; - Cbject ID=
ntBNSubRPRPObjectID[11] = 2 - 0bject ID=
ntBNSubRPRPObjectID[12] = 2; - 0bject ID= 4
ntBNSubRPRPObjectID[13] = 2/ 0bject ID=
ntBNSubRPRPObjectID[14] = 2/ 0bject ID=
ntBNSubRPRPObjectID[15] = 2~/ 0bject ID= {
ntBNSubRPRPInstance[0] = 0; - Instance numbers to read j
ntBNSubRPRPInstance[1] = 3 - Instance numbers to read
ntBNSubRPRPInstance[2] = 5~ Instance numbers to read i
ntBNSubREPRPInstance[3] = 0 - Instance numbers to read
ntBNSubRPRPInstance[4] = 48; - Instance numbers to read L
ntBHNSubRPRPInstance[5] = 49; - Instance numbers to read
ntBNSubRPRPInstance[6] = 50; - Instance numbers to read F
ntBNSubRPRPInstance[?] = 51; - Instance numbers to read
ntBHSubRFRPInstance[8] = 52: - Instance numbers to read ’
ntBHNSubRPRPInstance[9] = 53 Instance numbers to read
ntBHNSubREPRPInstance[10] = 54 Instance nunbers to read ]
ntBHSubREPRPInstance[11] = 55 ~Instance nunbers to read
ntBHSubRPRPInstance[12] = 56 Instance nunbers to read
ntBHSubRPRPInstance[13] = 57 Instance nunbers to read
ntBHNSubREPRPInstance[14] = 61 Instance nunbers to read
ntBHNSubRPRPInstance[15] = 62/ Instance nunbers to read 1
nBHHunReturn¥aluesEPRP = 16~ Humber of objects to read for REead Property Multiple. Hot used for Read Property.
e e ey T p—— i, Y =7

Write to VAV

Write is a three-step process. You configur
block contains comments and instruction

Step 1: Write Setup

In the Write Setup section of VAV Setup:
1.
2.

Enter network parameters.

- BACnet/IP Integration Kit for PAC Project Guide

e steps Tand 2 in VAV Setup, Block 64. Each section in the
s for configuring values.

Enter the Object ID for each object to write.
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NoO VAW

Enter the Object Instance number for each object to write.

Enter the property ID for each object to write. (85 = Present Value)

Enter the Application ID (Data Type) for each object to write.

Set variable nBNNumWVAVWriteValues to the number of objects to write.
Load the pointer table with the write data table for each address.

OptoScript Code:

+@ Actions +€ Conditions (%) Variables | & Test Compile | ]

& OptoScript - VAV_Polling_Example - VAV Setup - Block 64

|2 | oh %% | 4

sswill write 1 time to address 2

ntBHUVAVParameters[0] = 1:-7 0 =
ntBHUVAYParanseters[1] = 201;.--DHET
= 1;--DLEN

ntBHUVAVParanseter=[2]
Y

Step 2: Move Write Data

%/Uri te Setup ’
device enter a 1 at index of table ntBHVAVWriteEnabledByPolli

ssafter 1 write the 1 will be =et to O
s71f index 0 of table ntBHVAVPollingiddressLli=t iz address 2.

ssEzanple setup (MS5-TP address 13 using BACnet-IP to MS-TP router at 192 168.
Write Property

-~ ~DADR ~-This addres

=etting a 1 in

1 = Write Property Hultiple

ill be ent

For each VAV address to write, move the data to be written to the write data table. In the example,

only the VAV at address 13 is configured.

i ——

potBNSu

srsexanple write data for VAV 13
ftEHWriteYaluesVAVI3[0] =
ftEHWriteValue=VAV13[1]
ftEHWriteValuesVAV13[2]
ftEHWriteValuesVAV13[3]

74 -Value
68 Values
80; . Values
65/ Value

#7(1 only have VYAV at address 13
Tl 4 1 £ 1 == L.

- "

Evice L b ET Mo e B SR Y L Dot B T et D BTy

ssbazed on indexs of ntBHNSubWVAVObjectID and ntBHSubWVAVInstance

to write
to write
to write
to write

-

in ntBHVAVPollingdddressLlist

(f:otBNWAVTables[u] = &f tENWriteValuesVAV1s:
potBHNUVAVTables[1] = &ftBHUriteValuesVAV13:
potBHNUVAVTable=s[2] = &ftBHUriteValuesVAV13:
potBHNUVAVTables[3] = &ftBHUriteValuesVAV13:
potBHUVAVTables[4] = &ftBHUriteValuesVAV13:
potBHUVAVTables[5] = &ftBHUriteValuesVAV13:

Step 3: Enable Writing

To write to a device, in the ntBNVAVWriteEnabledByPollingIndex table, type a 1 at the index for the
address to write. After one write, the chart sets the value to 0 (false).

For example, ifindex 0 of table ntBNVAVPolli

ngAddressList is address 13, setting a 1 in index 0 of the

table ntBNVAVWriteEnabledByPollingIndex will write one time to address 13 of all objects
configured in the Write section of Block 64, VAV Setup.

If more than one address is enabled, the strategy writes all configured objects to each address one time.

In your strategy you will need to enable writes to addresses as needed. You can also write your own
code to check if the setpoints have changed, and write again as needed.
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WRITE TO VAV

) PAC Contr

ﬁ,File Edit Configure Chart Subroutine Compile Mode Tools View Window Help

[Gi contig 1 0o [ESEE= W WA I = W SRR

InitVariables [+ m s
HH niBnvAVPolingAddressList ~l[[|. . . VersionRI4dO7I2112016 = 54
S ntBNvAVReadFailCount S R
[]
ST A TRESIORC O . Block 0
% ntBMYAVWriteEnabledByPollingIndex
FEF] - n‘“l
S ntgnvAVWriteOKCount | Edi le
S ntBNwParamete
ﬁ ntBNW\-':I;-'aPmE rshe Name: | ntBNVAYWriteEnabledByPollingIndex
S n arameters
[ String Tables Description: |
(5 Pointer Tables Type: Integer 32 Table Table Length: 1':
= [ 1/0 Units =S
Initialization
2l SNAPRILC
nitialize on strategy downloa
O Initiali trategy download )
nitialize on strategy run
| i (@ Initiali trate l'
| () Persistent Ji

C:\Users\Public\Documents\Opto 22\PAC Proj
Initial Value: | 1 ] | b

Cancel Help ’
s IS — T

1. Click OK to save the setting and close the dialog box.

NOTE: After writing to the device, the strategy sets the value to 0.

For example, if index 0 of table ntBNVAVPollingAddressList is address 13, set the value for table
ntBNVAVWriteEnabledByPollingIndex to 1 to write once to address 13.
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A: BACnet PIC Statement

BACnet Protocol Implementation Conformance Statement

Date 11.20.2015

Vendor name Opto 22

Product name BACnet/IP Integration Kit for PAC Control™
Product part number PAC-INT-BAC-IP

Application software version R9.4a

Firmware revision N/A

BACnet protocol version 9

Product Description

BACnet/IP Integration Kit for PAC Control is a software utility that enables Opto 22 PAC controllers to
act as BACnet client/servers using BACnet/IP.

BACnet Standardized Device Profile (Annex L)

‘BACnet Application Specific Controller ‘(B-ASC) ‘

BACnet Interoperability Building Blocks (BIBBs) Supported
(Annex K)

DS-RP-A Data Sharing — Read Property-A
DS-RP-B Data Sharing — Read Property-B
DS-RPM-A Data Sharing — Read Property Multiple-A
DS-RPM-B Data Sharing — Read Property Multiple-B
DS-WP-A Data Sharing — Write Property-A
DS-WP-B Data Sharing — Write Property-B
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SEGMENTATION CAPABILITY

DS-WPM-B Data Sharing — Write Property Multiple-B
DS-COV-A Data Sharing — Change of Value -A

DS-COVU-A Data Sharing — Change of Value-Unsolicited-A
DM-TM-B Device Management — Text Message-B

DM-TS-B Device Management — Time Synchronization-B
DM-UTC-B Device Management — UTC Time Synchronization-B
DM-RD-B Device Management — Reinitialize Device-B
DM-DDB-A Device Management — Dynamic Device Binding-A
DM-DDB-B Device Management — Dynamic Device Binding-B
DM-DOB-B Device Management — Dynamic Object Binding-B

Segmentation Capability

‘None |

Standard Object Types Supported

Device Object

Analog Input

Analog Output

Analog Value

Binary Input

Binary Output

Binary Value

Multi-state Input
Multi-state Output

Multi-state Value

Data Link Layer Options

9.6K
19.2K
MS/TP master (Clause 9), baud rates 38.4K
76.8K
115.2K
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APPENDIX A: BACNET PIC STATEMENT

Device Binding Methods

Send who-Is, receive I-Am

DM-DDB-A

Receive who-Is, send I-Am

DM-DDB-B

Receive who-Has, send I-Have

DM-DOB-B

Networking Options

‘None |

Character Sets Supported

‘ANSI X3.4 |
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CHARACTER SETS SUPPORTED
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