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1 Introduction

The MicroComm DXI and DXL systems are designed to allow external control and monitoring of intercom
functions using a number of “host port” protocols.

Among the protocols the DXI and DXL can work with are protocols in which the DXI or DXL system can
emulate a PLC, allowing a standard industrial control package such as Wonderware InTouch to communicate with
the intercom system using standard protocols.

Two PLC protocols that the DXI and DXL systems can use are Modbus Ethernet (Modbus TCP/IP) and Omron
Ethernet (Omron FINS).

This document will outline how to make up a simple intercom system interface using Wonderware InTouch along
with either of the Wonderware supplied Modbus MBTCP DA Server or Omron FINS Server.

Examples in this document assume you have some knowledge of Wonderware InTouch and its scripting language.

2 DXL Host Protocol Setup

DXL Administrator (provided with the intercom system) is the Windows program used to configure all aspects of
the intercom system’s operation. Using this program, we will now configure the DXL to communicate with an
external host (typically a touchscreen master). The overall configuration of an intercom system is beyond the
scope of this document, so the following example assumes that a configuration has already been created and all
that needs to be configured is the host port. For information on general intercom configuration, consult the
documents “Microcomm DXL Configuration Example” and “Microcomm DXL Administration Software & Local
User Interface”.

Start DXL Administrator and open the intercom systems configuration. The following example has a
configuration with one exchange (consisting of one DCC), one TMM master, and six single button intercom
stations.

E=MicroComm DXL Administrator - Wonderware-MODB ] 4

File Edit Communications Help

= x|

LConfiguration

Loaging Diagnastics

 Modify Configuration
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Select “Host Ports” from the drop down CEEEMPIERAEL =3
menu. Configure: |Hardware - Lack. |i"
Wiew: | Cor Eféf,‘;ﬁ;s Property |Va\ue
& Mikey fudio Tiunks
o Templtes
Stations
Station Groups
isiting Booths
Paging Outputs
Status Outputs
Page Zones
Call Recorders
Music Sources
Program Groups
Tones
Messages
gl’?;:ézles Function: Unassigned
Scheduled Operations
Systemn
ALL Detectars
Video Switches
ideo Cameras
Video Monitors
I Add Exchange.
Click the “New” button to add a new host port. On x|
the “COI‘]neCtIOI‘]" tab, SeIeCt the eXChange that the Identifization  Connection |F'r0t0c:0|| Messagesl Monitorl Mastersl Hegistersl Status Hegistersl
host will connect to. This example uses an Ethernet
. . Exch. 2|1 [Exch, 1 ~
connection rather than serial, so select Ethernet. o IEEEE =
Selecting an exchange will automatically fill in the IP @ Ethemet P Addhess: [192168.62101
Address field with the IP address assigned to the TCPAUDP Par: 502
sele_cted exchange. The IP fflddre_ss of the exchange is P serelponl =] e [z =]
set in the exchange properties window and cannot be | R
changed here. The port number to be used for host- 0 [T |
DXL communication is entered in to the “Port” field. SiopBis | |
Modbus typically uses port 502 and Omron FINS Pl oo [N |
typically uses port 9600, although they can both be
configured differently. In this example, the typical I
Show Host Port Registers... Cancel
port numbers are used. _Cereel |
On the “Protocol” tab, select “Register Based e =
Messagesn and Set the “PLC Protocoln '[0 either Identificationl Connection  Frotocal | Messagesl Monitorl Mastersl Registers | Status Hegistersl
“Modbus/TCP” or “Omron/UDP”. Now set how (" ASCIl Messages
many digits the PLC uses to specify register IR Pretacaff cP |
addresses. Note that DXL specifies digits differently
than Wonderware because the DXL does not count '“°’[’)“_a'_t“eff‘e”°‘d°"-‘ 'E“‘-D“_"fi*‘i“"‘dd’e“"
i i iqi i “ryiita” PLC Protacal [Omian/UDF | C T sis[¢ 7]
Fhe first (u_nchanglng) (#glt. In this e_xample, _Dlglts T Masimum: 5359 | | Masimume[5559
is set to 4 in DXL administrator. This results in Heqister Addiess Fomat
@ ” Marmal: Dn [h = offset) DL Metwork Address—) [~PLC Metwork Address—
addresses of the form “4xxxx” (for Modbus) or (e.q. address at 2000 = D2000] o Node o0
“Dxxxx” (for Omron). Estended: Ebn (b = bank, n = offset] : :
( ) Pttt e AN | R
- - elwark.; elwork
If Modbus is being used, the “PLC Network Address
Node” can be left as zero. If Omron FINS is being
used, we also need to specify “Node”, “Network”, Sty Woet PR _Coreel |
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and “Module”. The “PLC Network Address Node” should be set to the last byte of the host computer’s IP address
(for example, if the PLC’s IP address is 192.168.0.200, then PLC node is 200). “Network” and “Module” are set
to zero in this example.

The DXL system has a mechanism to x|
limit the permissions for masters to call TSM Diding Master Operatons | Clock | Looging | General|

stations, masters, page zones, or other O

functions. Typically this is used for ] g T s st et ot o o=l s v e

stand—alone masters to |imit What they ~ 2::'0[:552;?;2?;3 ETdSM Master with assigned Host Port when the handset goes oft-hook and

can call, but this also normally applies to
host-controlled masters as well. You can
set the DXL system to always permit a
command from a host to operate ~Pemission
(bypassing normal permissions). To do Wl s

this, select “System” from the main drop v Dsse e oS s
down menu, then go to the “Master
Operations” tab. Un-check the
“Disable All Permission Checks” and
check the “Disable Host Permission Checks” check boxes.

Call Recording

[~ Activate master call recorders during monitor connections

Cancel |

Later, we will need to define registers to pass information between the DXL and it’s host but first we will set up
the host computer side of the interface.

3 Wonderware I/O Driver Setup

Before programming the graphic user interface of the touchscreen or HMI itself, first the link between the
touchscreen/HMI host and the DXI or DXL system must be created.

This example covers two different communication protocol servers: Omron FINS and Modbus TCP/IP. Both are
set up in a similar manner. First the 1/0 server is configured and second, “topics” are set up. Topics are essentially
communication channels between Wonderware and the 1/0O server. Only one communication protocol should be
used at a time, so go through the section pertaining to your protocol and then skip to Section 3: Simple DXL
Example Using Status Registers.

These sections are applicable to both DXI and DXL setup. Anything that mentions DXL below is equally
applicable to setup for the DXI system as well.

3.1.1 Modbus Communication Setup: MBTCP DA Server

First, you will need to install the Wonderware MBTCP DA Server using the Wonderware Device Integration
setup disc. The Modbus TCP/IP driver should be found in the “Schneider Automation” section.

Set up the MBTCP DA Server by opening the Wonderware ArchestrA System Management Console.
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Open the tree view up by expanding the
”DAServer Manager/Default Group/Local/ArchestrA.DASMBTCP.1/Configuration” entry.

Select the “TCPIP_Port_000” entry then select the “Action/Add ModbusPLC Object” menu item.

#¥ SMC - [Archestra System Management Console {(HI001336LPC) DAServer Manager'Default Group'Local' ArchestrA.DASMBTCP.

File  Action View Help

~=lol x|

& = B[] X2

ﬁ Archestrd System Management Consale (HI0D1336LPC)
=[] Daserver Manager
E@ Default Group
=] = Local
85, Archestra, DASMETCP. 1
=-T8 Configuration
R TCrie_PORT 000
E] Diagnostics
B[] Log viewer

Node Type: TCPIP_PORT

TCPIP_PORT_000 Parameters I

Foit number: 502

Delimiter: .

/% SMC - [ArchestrA System Management Console (HI001336LPC)DAServer Manager'Default Group'Local'ArchestrA.DASMETCP:

File | Action Wiew Help

=10 x|

Add ModbusEridge Object
Add TSXQuantum Object

I

R

Add TSxXMomentum Object

B Ell .

Delete
Rename

Help

(=] Log Viewer

le: (HIDO1 336LPC)

@ Node Type: TCPIP_PORT

TCPIP_PORT_000 Parameters I

Poirt number: 502

Delimiter: .

|Adds a ModbusPLE Cbject under this hierarchy level

Name your new object with a descriptive name. Then change the Maximum outstanding messages, Use Concept
data structures (Longs), and Use Concept data structures (Reals) parameters as below.

In the “Network address” field you will need to set the network address to the address that the DXL system is
configured as, which is not necessarily the address shown.

Page 4
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Also you may change the Register size (digits) value. This determines the starting number of the “register space”.

If this is set to 5, the DXI or DXL registers are 40000-49999, while if this is set to 6, the DXL registers are

400000-499999. This example uses registers in the range of 40000-49999 so this is set to 5 here.

~10jx|

#F SMC - [ArchestrA System Management Console (HI001336LPC)\DAServer Manager'Default Group'LocaliArchestrA.DASMBTCP.

File  Action View Help

A= e N

ﬁ Archestrs, System Management Consale (HIOD1336LPC) . L
= [&] Déserver Manager qgﬂ Node Type: ModbusPLC Delimiter: .
E% Default Group
-8 Local DXL_ModbusPLE_Demo Parameters | Devics Groups | Devics hems |
(-t} Archestr DASMBTCP. 1

=18 Cenfiguration Network address:  [10.0.1.201 Port rumber: 502

| -1 TCPIP_PORT_NOO
H & D¥L_ModbusPLC_Demo Reply tmeout (seck |3 Mawimum outstanding messages: |1

DeL_ModbusPLC_Tradeshow

& DEL_Traning
N DHL_Training_Demoa I™ Use Concept data structures (Langs) I Use Concept data structures [Reals)
E Diagnostics ¥ Support multiple coil wite ¥ Support multipls register write

= ﬁ Log viewer

Bit order format: B1 B2 ... B16 w| Reaister size (digis): i =

Shring wanable style Register type

’7(-‘ Fulllength € Cstple ¢ Pascal style ’7 + Binary " BLCD
Block 170 <
Discrete input/coil read: |1 976 Coil write; 800
Reqister read 122 Reqister write: 100

|

Now that the basic parameters of the DXL “PLC” are set up, the topics can be defined.

Select the “Device Groups” tab, then right click any of the blank lines and select “Add”. Change the name of the
newly added topic to a descriptive identifier of the DXL interface, and change the Update Interval to how often
the host will poll the DXL system for new status updates. Add the below topics, then click the “save” icon (the

floppy disk icon) on the top right corner.

=lolx|

#% SMC - [Archestra System Management Console (HID01336LPCYyDAServer Manager'Default Group'Local'Archestra.DASMETCP.

File  Action View Help

&~ B X |2 E

ﬂ Archestra Systern Management Console (HIOD1336LPC) . s
&[] Daserver Manager !E[ﬂ Node Type: ModbusPLC Delimiter: .
E--% Drefault Group

5] @ Local D¥l_ModbusPLE_Demo Parameters  Device Groups | Device Itemsl
E|- ArchestrA DASMETCP. 1
=& Configuration Mame | Update |nterval [ms]
=R TCPP_PORT 000 DL_DEMO_QUEUE 1000
‘i DL_ModbusPLC_Demo D%_DEMO_READ 200
D¥L_ModbusPLC_Tradeshow D¥L_DEMO_WRITE 1}

+ N DxL_Training
H DXL _Training_Demo

-] Diagnostics

(-] Log Viewer
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Each PLC can be assigned multiple topics that can determine how often various registers within the device are
updated. In this example, we will create three “topic names” for interfacing to the DXL. While you do not need to
make more than one topic name, creating multiple topic names (particularly for read and write) can reduce the
amount of network traffic required in the system.

The “DXL_DEMO_QUEUE” topic will be the topic name for the DXL queue registers. These are the top calls on
the master’s queue. The update interval of 1000 ms shown here will update these every 1 second. These registers
are optional, and you only need them if you want to have an intercom call queue for display of the top calls on the
system.

The “DXL_DEMO_READ” topic will be the topic name for the DXL status registers. These are updates from the
DXL such as the status of a station’s call request button. You will want to set the update rate here to an
appropriate value. In this example the update interval of 200 ms will update the call request and other status
information 5 times per second.

The “DXL_DEMO_WRITE” topic will be the topic name for the DXL command registers. The command
registers are used to send commands (such as connection commands) from the host to the DXL system. Since
these are one way only (from the host to DXL) these do not need to be periodically read back, so the update
interval can be set to 0 for this topic.

Remember the topic names you have used, as these names will be used within the Touchscreen/HMI software
later.

This concludes the setup of the MBTCP DA Server. You can now exit the ArchestrA System Management
Console.

3.1.2 OMRON Communication Setup: FINSGTWY Server

First, you will need to install Wonderware Factory Suite 2000, OMRON Fins Gateway Server, and OMRON Fins
Gateway Ethernet Server using the Wonderware setup discs. These may be found on the “Device Integration”
disc. Wonderware Factory Suite 2000 is found in the Wonderware folder and both OMRON servers are found in
the OMRON folder. Make sure you have the latest version of the Ethernet server “ETN_UNIT” since older
versions will not start on machines using DHCP to obtain an IP address. Check http://www.plcsoft.ne.jp/soft/ for
updates.

After the software is installed, open the Fins Gateway Service FinsGateway Service Control Mz x

Manager. A “FinsGateway Service Manager” icon e will appear  Serviess 5 )
in your system tray- right click it and select “Setting”. Start the e Sl | h o
services “CPU_UNIT” and “ETN_UNIT” then click on the “Start unning - Manual Start FinsGateway
FinsGateway Network Navigator” button.

Netwprk Navigator
Start these services

[T SCM automatic in an logar Exit SCH |
F All available zervices are displayed.
By Control each service by clicking Start/Stap.

Stap | Property | Cloze I
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The FinsGateway Network navigator window will open up. This is
where we will set up IP addresses for the host computer and the

DXL. Select “Ethernet” and click on “Property”.

Select the “Network” tab of the Ethernet properties window. This is where
the OMRON network number, node number, and communication number
of the host computer are entered.

Select the “Communication Unit” tab. This is where the IP address and port
number of the host computer are defined. Select the “IP Address Table”
option in the “FINS-IP Conversion” section

Select the “Nodes” tab. We need to define OMRON network nodes for the
DXL and the host computer. Create one node with the IP address listed on
the “Communication Unit” tab and the node number listed on the
“Network” tab. The network navigator should fill in the “Model” column
for this node as “ETN_UNIT/NT/95” automatically. Create another node
with the IP address and node number of the DXL (these must match the IP
address and node defined in the intercom system configuration created
with DXL Administrator). Note that the node number should be the same
as the last byte of the IP address. For example, if the IP address is
192.168.0.2 then the node number is 2.

About | Network  Communication Unit |Nodes|

UDP port number.

. . [For automatic generation
Primary P address: |132716862200 =| |54 broadcast]

&M FinsGateway Network Navigator - Dlil
Active Networks a@. Tﬁ‘
| Metwar... | | Configuration
! ] Local Node 100, Unit 17
Select "Ethernet”
| I §l
5 To start another netwark, click the Service Cantrol Manager button.
8
Chelk Py o
CHCK FTopelty
0 FPopety B Add Delete Oose |
ETN_UNIT Properties x|
Ahout NEIWD'k Communication Uﬂill Nudesl
Network number: 0
Local node number. oo
Communication unit rumber: |17
Wser-defined: I
Ok I Cancel | Zpply |
ETN_UNIT Properties x|

FINS-IP' Carversior

' |P address table

' Automatic generation

" |P table + auto generation

o |

Cancel | Lpply I

ETN_UNIT Properties

About | Netwmkl Communication Unit - Nodes I

Network number: 0

ser-defined:

Network type:

x|

Ethermet

M .. | IP address
(IO 19216862101 Unknown
19216862200 ETH_UNIT/NT/9S

Madel pamee® AL

Touchscreen
Computer

| =

Delete | Eroperty | Explore |

o |

Cancel | Apply I
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Now we need to define the topics. Open the Omron Fins ~iGillcerver sty TR SRS =101
A . A File | Configure Data ¥iew Help
Gateway 10 Server (installed with Wonderware Factory Suite D eodrten. +5|d|®| 2
2000). Select “Topic Definition” from the “Configure” menu. Topl  Logger... ) N N =)
Security...
T

Each PLC can be assigned multiple topics that can determine how often various registers within the device are
updated. In this example, we will create three topics for interfacing to the DXL. While you do not need to make
more than one topic name, creating multiple topic names (particularly for read and write) can reduce the amount
of network traffic required in the system. Each topic needs to be assigned an address to point to the proper device
on the OMRON network (in this case, the DXL) and an update interval to tell it how often to check the topic for
new data. All other settings should be left at their defaults (as shown below). The network address is entered into
the “Network.Node.Unit” field. Network and unit number are both typically zero. Node number is the node
number assigned to the DXL and should be identical to the last byte of the DXL’s IP address.

The “DXL_DEMO_QUEUE” topic (shown here) will be the Topic ConKERE X
topic name for the DXL queue registers. These are the top calls e

on the master’s queue. The queue does not need to be updated Hstwo foge U 11010 _ Coreal|

extremely quickly so an update interval of 2000ms will be Bovie Type: [cV-erer =

sufficient. These registers are optional, and you only need them " “eb i i _ tep |

if you want to have an intercom call queue for display of the L [ meees
top calls on the system Enable access to update intereal [

Reply Timeout: |1 5 s Poke mode

= Conbrol mode
Max Msg Length: |512 bytes (+ Tiansition mode

" Full optirnizati
Max Outstanding Msgs: IT Sl R

The “DXL_DEMO_READ” topic will be the topic name for the DXL status registers. These are updates from the
DXL such as the status of a station’s call request button. The update rate set here will determine the delay
between the call request button of a station being pressed and that call request arriving at the master. In this
example we will use 200ms, which will update the call request and other status information 5 times per second.

The “DXL_DEMO_WRITE” topic will be the topic name for the DXL command registers. The command
registers are used to send commands (such as connection commands) from the host to the DXL system. Since
these are one way only (from the host to DXL) these do not need to be periodically read back, so the update
interval can be set to 0 for this topic.

Remember the topic names you have used, as these names will be used within the touchscreen/HMI software
later.
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4 Creating a Wonderware Intouch Window
You can now create the Touchscreen/HMI interface window.

With the Wonderware InTouch Application Manager, create a new application, and then start WindowMaker.
Right click on the “Windows” icon and select “New...”.

For this demo, we will create an intercom system consisting of one host master and six intercom stations.

You can create an intercom icon by grouping together circles and squares. Be sure to use the “Make Symbol”

i B Tl
button * rather than the “Make Cell” button *™ to group the objects or you will not be able to add the proper
actions to the intercom icons. It is easiest to create one icon, group it into a symbol, and then copy and paste it
five more times.

We can also add a list to show the queue of call requests coming in to the host master (Master 1). Make a

rectangle and add text to it using the text button T . Wonderware uses a number of symbols as placeholders for
text, depending on how you would like it formatted. For our purposes, “#” is the text placeholder so enter “#”
where you want the station number to show up. Our queue will display a maximum of 5 call requests.

You will also want to add buttons (in this case, rectangles with text in them) used to answer the next queued call
and to end the current call, and an indicator of whether the host to intercom connection is working.

Your window should end up looking something like the one below:

: . ... Cell Block1. . . . . OO L .
T P RS~ RS Answer Next Call

o
S — End Current Call
: 2o R s Connection Status
® L L : ol
Cell 3 o CTEEB T |
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5 Simple DXL Example Using Station Status Registers

This section shows how to configure a simple interface using the DXL “Station Status Registers”.

This portion applies only to DXL systems, as at this time only DXL systems have individual status registers for
stations and masters.

5.1 Setting up Register Addresses on the DXL

When using a register based host protocol, such as Modbus or Omron, information to be passed between the DXL
and host computer is placed in a series of registers which the DXL and computer can read from/write to. The
location of these registers and whether the DXL or computer writes to them varies based on the communication
mode used. In Peer to Peer mode, the host computer writes commands to command registers on the DXL and the
DXL writes responses into status registers on the computer. In Polled mode, all registers are located on the DXL.
The host computer writes commands to the DXL command registers and has to regularly read (poll) the DXL
status registers to see what is going on. This example uses Polled mode.

There are four basic types of registers needed for this example.

The M1Command registers are used to control Master 1 (the host master). Commands are sent from the host
computer to the DXL, with the first register (M1Command1l) specifying the command and the other four registers
giving parameters that tell the DXL how to execute the command. For example, to make the DXL place a call
from Master 1 to Station 6, the host would write 7 (the code for “Ical”, the connect to intercom command) into
M1Command1l, 1 (the ID number of the master making the call) into M1Command2, 6 (the ID number of the
station being called) into M1Command3, and 0 into the remaining M1Command registers (since they are not used
for intercom calls).

The DXL writes to the M1Status registers to indicate the connection state of Master 1. M1Status1 contains a
number indicating the type of device that Master 1 is connected to (O=nothing, 1=master, 2=station, 3=page zone),
and M1Status2 contains the ID number of the device.

The M1Queue registers contain the type and ID number of Master 1’s call request queue. M1Queuel contains the
type of device at the top of Master 1’s queue, M1Queue2 contains the ID number of the device at the top of
Master 1’s queue, M1Queue3 and M1Queue4 contain the type and ID of the second device in the queue, and so
on. The gueue registers are optional, but they are useful for displaying an ordered list of call requests on the
Touchscreen/HMI. The size of the queue is configurable via DXL Administrator and the number of registers
required would always be twice the number of devices that the queue can store. Note that regardless of the queue
length set here, the DXL will still queue up call requests internally; the queue registers simply determine how
much of that queue will be available for the host to read.

The DXL writes to the Station Status registers to indicate the connection state of the stations. Each bit of a station
register indicates a different condition that the station is either in or not. For any single condition, 1 means yes and
0 means no. The bits in a station status register that concern us in this example are bit 0 (the least significant bit),
which represents whether the station is in a call or not, and bit 2, which represents whether the station has a call
request pending or not.

For a complete set of commands, parameters, and status bits please see the document “DXL Host Interface
Specifications”, available at http://www.harding.ca.
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For this example, we need to define the following registers:

Register/Tag Name | Modbus Register Address | Omron FINS Register Address
M1Commandl 40001 D0001
M1Command2 40002 D0002
M1Command3 40003 D0003
M1Command4 40004 D0004
M1Command5 40005 D0005
M1Statusl 40006 D0006
M1Status2 40007 D0007
M1Queuel 40011 D0011
M1Queuel 40012 D0012
M1Queue3 40013 D0013
M1Queued 40014 D0014
M1Queue5 40015 D0015
M1Queue6 40016 D0016
M1Queue7 40017 D0017
M1Queue8 40018 D0018
M1Queue9 40019 D0019
M1Queuel0 40020 D0020
S1Status 40021 D0021
S2Status 40022 D0022
S3Status 40023 D0023
S4Status 40024 D0024
S5Status 40025 D0025
S6Status 40026 D0026

The text and pictures below are for the Modbus protocol, but setting up registers for use with Omron is extremely
similar: simply replace the “4” at the start of every Modbus address with a “D”.
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Select “Host Ports” from the drop down menu in DXL ]
Administrators configuration editor and double click the host ~ Giieaion] Comesion| Ectoce| tessages | ente Mastes | Registers | Stetus Registers |
port we created earlier to bring up its properties window. Select = fereinzas i .
the “Masters” tab. To define command and status registers for Edihaste Registers. |
our master, we need to have selected the master from the list on
the left (i.e., there is a checkmark in the box next to Master 1’s
name) and have “Independent Master Registers” selected.
Show Hos! Port Registers... _ Cancel |
Highlight “Master 1” and click on “Edit Master Registers”. The =
fields under “DXL Address” are the starting addresses of the e o adtrs PLCAKdors Eoes Lo | | € Fororen |
different sets of registers. “Length” indicates how many registers e E E ::”"Ed —
are contained in a set. Change the settings to match the following sas] F | ® qu.qg
screenshot and click “OK”. This will make Master 1’s command :‘kdzﬁ Ei'f
registers 40001-40005 and Master 1’s Queue registers 40011- Disabeduene | F A | o |
40021. Note that register addresses are arbitrary, but duplicating the
settings shown here will make it easier to follow the Wonderware kot peger | e |
tag setup in this document, since it uses the same addresses.
Click on the “Status Registers” tab and select “Masters” from 5'
the drop down menu. Check the box next to Master 1 and, st e e s e Mt';f;i“Mj:tl
while Master 1 is highlighted, enter 40006 into the e € i
“Connection Status” field. This will set Master 1’s connection BT b —
status register addresses to 40006 and 40007. Moot S egr ke~~~ 1
Connection Status: [0 [2
Manned/Unmannedt [ [T
Lpply Changes
Show Host Port Registers LCE'I

Page 12 Document DXL-APP-201-1.0



DXL Wonderware Example

Select “Station” from the drop down menu. For each station, =~ SSeisaSaiass =
- - o« ” - Idantilicalionl Connect\on' Protocoll Messagesl Momitml Mastersl Registers  Status Registers |
assign a register address for “Call Status”. Station call status e Mossace o
. . Device Kind ISlallun - A peger
blocks are only one register long. This example uses address — | -
40021 for Station 1, 40022 for station 2, and so on until o - Sumrenia rchios
- - v} El
Station 6, which uses address 40026. M3 cel3 Station Status Register Blocks————
4 Cell 4 DL Address Length
Ms Cell5 Call Status: [40021 ]
He 2l Enable Status: | IT—
Apply Changes I
Show Host Port Registers. I Cancel I

5.2 Setting up Wonderware Tags for registers
in the DXL System:

Wonderware uses “tags” to keep track of data, both internal to the program and obtained from external sources
such as the DXL. In this section we will define tags that correspond to the registers we defined on the DXL and a
tag internal to Wonderware that monitors the status of the host connection.

5.2.1 Creating Tags for communication with the DXL
Double clicking the “Tagname Dictionary” icon will bring up the following screen:

]

 Main * Detals ¢ Alams  Details & Alams € Members
| New I Hestorel Delelel Save | < ||Se|ect...| 3y I Cancell Cloze I

Tagname: |MWCommand1 Type: .. |I.i‘D Integer

Group: ... |$S}'3t9m ' Feadonly & Feadite

Comment: IAccassLeve\

[~ LogData [~ LogEvents ™| Fietentive Walue = Fietentive Parameters

Iniitial ¥ alue: IU Min EL: |D Max EL: |32?B?

Deadband: ID Iin Raw: IU I ax Raw: |32?B?

. Caorwersion
Eng Units I Lag Deadband: ID ' Linear [ Square Root
Access Mame: ... | DEL_DEMO_WRITE
ltem: |4UUD1 ™ Use Tagname as ltem Mame

This screen is used to create and edit tag data. We need to define the following tags:
e Ml1Commandl to M1Command5 (used to send host master commands to the DXL)
e MiStatusl to M1Status?2 (used to read the connection status of the host master)
e M1Queuel to M1QueuelO (used to keep track of the call request queue for the host)
e S1Status to S6Status (used to read the status of stations 1 to 6)

The tags M1Commandl to M1Command5 should be set as “Read/Write”. All the other tags should be set as
“Read Only”.

A tag’s “ltem” is set to the address of the DXL register that will be associated with the tag. DXL register
addresses were defined using DXL Administrator in section 5.1 of this document.
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Clicking “Tag Type” brings up a prompt with all the possible ]
tag types. Memory registers are internal to the Wonderware

programming and 1/O registers are obtained from Modbus Indiect Discrete

TCP/IP or other protocols. All of the tags we are defining v Euzt:g:?

should be of the type “I/O Integer”.

140 Discrete

1/0 Real

Indirect Analag
Memory Message
1/0 Message
Indirect Meszage
Group Var

Hizt Trend
TaglD

0k | | cancel | | Demis || Gelectan | | Cleaal

Each tag needs to have an Access Name associated with it. These

access names are associated with the topics that we defined in Section 2 = 4= [PxoewowAT
of this document and will tell Wonderware where to get tag data from I“”‘je“a“’a' Cored |
and how often to look for new tag data. Click on the “Access Name:...” . ainnare

button and then on the “Add...” button in the window that appears. [asmeTCR

Topic Mame:
|DXL_DEMD_wRITE

You will now be looking at the “Modify Access Name” window.

‘which pratacal to u
’7 * DDE € SuiteLink ! Wessage Exchange ‘

‘wihen to advise server
’7 * advise sl items ' Advise only active items ‘

“Application Name” is the IO Communication Server. Modbus TCP/IP
communication protocol uses the “DASMBTCP” server, and Omron FINS communication protocol uses the
“FINSGTWY?” server.

The “Topic Name” is the topic name assigned while configuring the 10 Server. Create one access name for each
of the topic names (DXL_DEMO_READ, DXL_DEMO_WRITE, and DXL_DEMO_QUEUE).

The “Protocol” is the method used to exchange data between the DA Server and Wonderware and can be set to
DDE or SuiteLink.

The “When to advise server” item indicates whether to constantly poll these registers (Advise all items) or when
to only poll them when they are being used by any running script or when any icon using them is visible (Advise
only active items). For this example it does not matter what “When to advise server” is set to, since there will
always be visible icons using the tags, but we recommend “Advise all items” to be safe.

Create the rest of the tags as listed in the table in section 5.1, making sure that the register addresses in DXL
Administrator match the “Item” addresses in Wonderware, and assigning the following access hames to the tags:

e Tags M1Queuel to M1QueuelO will use the access name associated with the
DXL_DEMO_QUEUE topic

o Tags M1Commandl to M1Command5 will use the access hame associated with the
DXL_DEMO_WRITE topic

e Tags M1Statusl to M1Status2 and S1Status to S6Status will use the access name associated with
the DXL_DEMO_READ topic

You should now have all the DXL 1/O tags defined. Double check by clicking on “Select...”, which brings up a
list of all tags defined in the current Wonderware project.
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5.2.2 Wonderware Tag for determining communications status of DXL System

This tag is a DA server tag that indicates the x|
COHnECtIOﬂ StatUS Of the DXL System " Main * Detalz € Alams  Details & Alams  © Members
| Hew | Bestorel Qeletel Save | €< |§elect...| > | Cancell Cloze |
(Discrete is the Wonderware term for a Boolean Tegnae: [CommBias e |10 Disciete
On/Off value) Graup: ... |$598t5m " RAeadonly ) Read wiits

Eomment:l

This is set to 1 when the DA Server is connected

I~ LogData I LogEvents ™ Retentive Value
to the PLC (DXL system) and the DXL is Hn‘maunn_xam(e: — Tgulgﬁggm{ignm o | e

responding to polls, or 0 when the DA Server is hooms e OXL_DEMO_READ
not connected to the PLC (DXL system). fem  [$5v5%5tatus

™ Use Tagname as ltem Name

5.3 Configuring Host Behaviour

Now we need to associate user actions with commands we want sent to the DXL, and tag values with what we
want displayed on screen. For information on the commands and register structure used for communication
between the DXL and a host, see “DXL Host Interface Specifications”, which is available for download at the
Harding Instruments website.

5.3.1 Configuring the Communication Status Indicator
Double click on the communication status indicator to bring up

the properties window for the communication status indicator: Object yps: Symbol Breviik | | NestLink —

 Touch Links r~ Line Calor Fill Calar ~ Text Color
User Inputs u Discrete u Discrete u Discrete
I~ Discrete [T A&nalog I dnalog I~ Analog

| Analog [~ Discretedlam | ||~ Discrete dlam | | |~ Discrete Alam
u Shring [~ Analog Alam [~ Analog Alam ™ Analog Alam
Sliders r— Object Size i~ Location —Percent Fill

u ertical I | Height I | Yertical I | Verlical
™ Horizortal I | ‘width [~ Herizontal [” Horizontal
Touch Pushbuttans | - Miscellaneous —alue Display

I Discrete Value I | Wisibility u Discrete

u Action - Blirk u Analog

I Show Window [~ Orientation u Stiing

™ Hidewindow ||| Disable

We want the indicator to be green when communication
between the host and DXL is working, and red when there is a
problem. Click on the “Fill Color: Discrete” button to get to the

Object type:  Symbol Erew Lirk st Link |
Cancel |

fol IOWI ng Wl ndOW Fill Color -» Discrete Expression
Expression:
Set “Expression” to the name name of our communication PRI —
status tag (CommStatus). il
’ ( ) { 1TRUE.On [ OFALSE.Of: [ ‘ ﬂl

CommStatus

By clicking on the color boxes at the bottom of the window, you can set the color that will be displayed when
CommStatus is equal to 1 (communication is Ok) or equal to 0 (communication problem).
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5.3.2 Assigning Actions/Status Indicators to Intercom Icons

Double-click an intercom icon to bring up its properties B Touch -5 ACHOTE TS =
window then click the “Action” button to set up what will Fle Eat Insert Felp
happen when the intercom icon is clicked on. We will set up
the icon so that clicking it will either cause a call to be made (Kf_””““’a‘e”‘ _ ‘ o |
. R ) Ctil [ Shift Key.. | Mone -
from the host master to the station (if that master is not [l |
. . . . Condition Type: II]n Dowm 'I Scriptz uzed: 1
already in a call to that station), or to end the call (if there is __ t”':__1 AN;‘:’@ I i — Comvert |
already a call in progress) between the master and that station. | MiCemnandi-1o, [ |
. . . . - i~ Functions —
Enter the following in the script window: M Commandi—0. o
ELhSﬁ'Il:I:Command5=D; St |
IF M1Statusl==1 AND M1Status2==1 THEN il Wah_|
M1Command1=10; 1 Conmand3-t; System..
M1Command2=1; Sl Addons..
M1Command3=0; ’ Misc..._|
M1Command4=0; B _Quick...|
M1Command5=0; Hep.._|
ELSE IF EI AND < | <=| ==| <>| >=| > |
M1Commandl1=7; THEN 5 G R e N A
M1Command2=1; ENDIF NOT
M1Command3=1;
M1Command4=0;
M1Command5=0;
FNDIF-

The script checks M1Statusl and M1Status2 to determine if the host master is connected to a station and if it is, if
it connected to Station 1. If the master is connected to station 1, the “EndC” command (code 10) to end the call on
Master 1 is sent to the DXL (via the M1Command tags). If the host master is not connected to Station 1, an “Ical”
command (code 7) is sent to the DXL to place a call from Master 1 to Station 1.

To set up the icon to blink when the call button has been

oK |
pressed, select the “Blink” button in the station’s properties fbfecttype: Syrbo e JResim | Carcal |
window to bring up this window. Select a blink Fill Color as TR
shown and enter the following into the Expressian - Bl When:
“Expression — Blink When:”” window |5‘S‘a‘“5-°2==‘ Careal |
Blinked Attibutes————— Blink Speed———————
SlStatus-()Z::l £~ Blink Invisible " Slow * Medium © Fast il
& Blink visible with these attributes:
Text Color: -
Line Calor: [
This setting blinks the intercom icon between its normal colour FGsds ||

and yellow when a call request comes in (i.e. when bit 2 of
S1Status is a 1).
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To set up the icon to change the intercom station color when it
is being called from the master, select the “Analog Fill Color”
button.

Set the “Expression” to

S1Status

Break points are the values of the expression at which the color

oK |

Object type:  Symbol P L'kl [ext Lirk: |
ject type:  Symbol e Lind ext Lini Carcel
Fill Calor -» Analog Exprezsion

E=pression: QK. I
|S1Status| T |
BreakPaints: Clear |
(Y N N N N T N AN

will change. For station 1, we want to look at values of the tag S1Status so the expression is simply S1Status.
S1Status will have a value of 1 when Station 1 is in a call, and the setting above will cause its icon to turn green.

If S1Status has a value of 2 then Station 1 is listening to music.

If S1Status has a value of 4, Station 1 has a

pending call request. If S1Status is greater than or equal to 8, station 1 is faulted and its icon will turn red. In this
example we are not setting up music listening so it doesn’t matter what color 2 is. 4 (call request pending) should
be set to grey, or else the station will flash between black and yellow instead of grey and yellow when a call

request is made.

5.3.3 Assigning Actions to the Answer Next Call
This is very similar to defining what will happen when an
intercom icon is clicked on. Double click on the “Answer

Next Call” button to bring up that button’s properties

window, then click on “Action”. The script below sends the
“Next” command to the DXL telling it to connect Master 1

(the host master) to the next station in Master 1’s call request
queue.

M1Command1=21;
M1Command2=1;
M1Command3=0;
M1Command4=0;
M1Command5=0;

We may also want to make the “Answer Next Call” button
disappear if there are no call requests queued. From the
“Answer Next Call” button properties window, click on
“Miscellaneous: Visibility” and enter the following expression.

M1Queuel

and End Call Buttons

_iix]
File Edit Insert Help
& B @]

Keyp equivalent oK, |
’7 Cioad [ Shit Key.. | None ‘ rom— |
Condition Type: Im Seripts uged: 1
1 Cormmand]=21: ;I M
M1Command2=1; Walidate |
M1 Command3=0,: Functions—
WEEEEZZS%‘ZE .|

Sting... |
hath.. |
System...
Add-ons...
Misc... |
Quick... |
LI Help... |

LI EI AND <|<=| ==|<>| >=| >|
THEN | eser|  on | =« | ]

ENDIF NOT

Object type:  Spmbol Frew Link | ezt Link |

Object Yisibility > Discrete Y alue

Cancel

E=pressiorn:
|M1 Queusl|

Canecel

Visible State
& on O oOf Eloa

el |k

When M1Queuel is not equal to zero, there is a call queued for the host master so the button should be visible.
Since M1Queuel is the top of the queue, it is the only queue tag we need to check.
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To set up the “End Current Call” button, go to its “Actions” ~loix|
. . « ’ e [l Nser| elp
window. The script below sends the DXL the “EndC o=
command to end the call between Master 1 and whatever
B Keyp equivalent oK, |
Master 1 is connected to. ( Mol shit Key.. |Nore ‘ el |
Condition Type: IDnKB_-;Down -I Seripts uged: 1 — |
M1Command1=10; e 2 Ve |
MlCOmmand2=1 ; mggmm:zgi:g i~ Functions —
Mlcommand3:0; M1 Command5=0; Al... |
MlCommand4=0; Sting... |
M1Command5=0; man.. |
System...
Add-ons...
Misc... |
Guick. .. |
LI Help... |
IF ELSEl AND | =] =] ] ]|
THEN ELSEIFl DRl AR
ENDIF MNOT
We can make the “End Current Call” button disappear if there is
. [ akK
no call to end. Select “Miscellaneous: Visibility” from the “End ‘ Obiecttype:  Symbol PrevLiok |t Lk | ?l
Current Call” buttons properties window and enter the e |
fOI |0W|ng express|0n . Obiject Vigibility -» Discrete Value
' Expression: ;
M1Queuel
C |
MlQueuel | “Wisible State =
& 0on OOk _lc'aa'

M1Statusl will be equal to zero if the host master does not have a call in progress, and the above expression will
evaluate to zero, and the button will disappear.

5.3.4 Playing a sound when call requests are active
There are two ways to play a sound when there are calls in the intercom queue.

One would be to periodically sound a reminder tone every few seconds until all calls are answered.

The other method would be to play a sound when a new call comes into the queue. Methods to do each of the
above are shown below.

You can have a sound play when a new call comes into the queue and also have a periodic reminder tone by using
both methods.

Page 18 Document DXL-APP-201-1.0



DXL Wonderware Example

5.3.4.1 Playing a periodic sound when calls are in the queue

To play a periodic reminder tone, you can use the queue
registers. When there is a call in the queue, the M1Status1
gueue register will be non-zero.

You can create a condition script which will act periodically
whenever M1Statusl <> 0, and have it play a sound or do
other commands. The condition will be “M1Queuel<>0", the
Condition Type should be “While TRUE”, and the period
between tones would be in the Every Msec box (10000 =
every 10.000 seconds). To play a notify sound using a sound
from the Windows sound files, you can use the following
script command

PlaySound(“notify.wav”,1);

ol
Script Edit  Insert Help
NEREEE
Conditior: |M13usuet <0 J oK
Cancel
Comment: I
EonditionType:lW'l’laTn.e x| Every |1I]I]I]|] Msec Scripts uged: 1
Eest:
PlaySound| "notify.way', 1; d ﬁl
LConvert
Walidate
— Functions —
Al
String...
Iath...
System...
Add-ons..
j Misc..
Quick...
IF ELSE AND < | <= =[] =] > —
[ ] o] =[of =] || 2
THEN| ELSEF|  OR S e ] L —
EMDIF MOT

5.3.4.2 Playing a sound when a new call enters the queue
To play a sound when a new call enters the queue, you have to know when a new call comes into the queue.

The master message status block (usually used for more advanced host interfacing) can be used for this.
Whenever there is activity on the DXL system that a host might need to know, the DXL system can send a
message to the host consisting of a 5 register register block containing a command number and up to 4 additional

parameters. A new call request consists of a block of 5 registers,

with the first register being 1 (call request

command), the second register being the master number, and the third register being the station number. You can
assign a set of master status registers in the DXL Administrator, then add a master message status register block

and write a condition script to play a sound whenever command
1 (Call request) is received.

First, go into the DXL Administrator, host ports, then click on
the host you created. Then go to the Masters tab, select your

master, then click the “Edit Master Registers...” button. Then
add a set of Master message status registers starting at 40027.

Save the configuration, upload it to your DXL system, and
Activate the new configuration.

in
—Register Block: Status Message Mod
DL Address PLC Address  Entries Length =) Peer to peer
Handshake: I |1 & Polled
Command: |4UDDT |5 I~ Sequential registers
Status: |4UU2T |5 o Eqalqrmeams
Alarm Qusue: |4UU1T 5 j |1 0
Ack'd Queue: l— |5_:|| l‘IT
I = I
Disabled Qusue: 5 5 1a e ee— |
Show Host Port Registers... ok |
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Secondly, you need to create tags for these master
status register tags. In this example we will call
them M1Readl to M1Read5, with M1Read1l being
assigned to register 40027 through M1Read5 being
assigned to register 40031. Associate these with
the DXL_READ topic. The Wonderware tag entry
screen for 40027 is as follows.

Last, you need to create a data change script that runs when
M1Readl changes, and that plays a sound when the first
register equals 1 and the second register equals your master

number. Create a new Data Change script,

with Tagname = “M1Readl” and the script containing

Tagname Dictionary x|
 Main (* Detals ¢ Alams ¢ Details & Alams € WMembers

| New IHestoreI Delelel Savel < |Salact..| > I Cancell Closel

T agname: |M1Heacﬂ &II:’D Integer
Group: |$Syslem ¢ Readonly  Fead'wite
[ LogData I LogEwents ™| Retentive Walue [T Retentive Parameters
Initial ¥ alue: IU tin ELl ID Max ELL: |32?E7
|n Min Raw [o Max Raw: [32767

Access Mame | DL_DEMO_READ

Corwersion
Lag Deadband: IU @ Linear ¢ Square Root

™ Use Tagname as Item Name

PlaySound(“Ringin.wav”,1);
ENDIF:

IF (M1Readl==1) AND (M1Read2==1) THEN

5.3.5 Configuring Queue Text Display

i
Script  Edit Insert Help
& | B | Elles
Tagramelfield]  [WM1Read ] o |
IF [M1Fead1==1) AHD (M1Fead2==1) THEN =] Cancel |
PlaySound( "ringin.wav', 1;
NDIF: e |
Festare |
Convert |
Validate |
—Functions——
All.
Stking..
dath.
Sypstem...
LI Add-ons...
Misc
IF ELSEl ANDl || =] s=| s || | _Buick. |
THEN ELSE IF o | || ] )] L el |
EMDIF NOT |

Three different kinds of call requests can occur in a DXL system: a call request from a station, a call request from
a master, and an audio level alarm. First, we will learn to display only the ID number of the device calling the
master. After that we will look at a more complex example that displays the device type and ID number.

5.3.5.1 Simple Text Display

To display the station number in the call request queue list,
double click on the “#” symbol in the list to open its properties
window and then select “Value Display: Analog”. M1Queuel
and M1Queue2 contain the device type and device ID,
respectively, of the first call request in Master 1’s queue. We
therefore want to set the Expression to “M1Queue2”, so its
value will take place of the “#” symbol, as shown here.

M1Queue2

TUEE
Object lype:  Test Brew Link -_Next Lk
Cancel |
Output -» Analog Expression
E zpression: ’TI
IM‘I Queue? S
Clear |
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5.3.5.2 More Complex Text Display Using Strings and Scripts
To make a more useful text display we need to define a few more tags to hold the text to be displayed, and then

write some scripts (small programs) to manipulate those tags. Define the following tags with a tag type of

“Memory Message”:

QueueEntryl
QueueEntry?2
QueueEntry3
QueueEntry4
QueueEntry5

These tags will hold the display text for each of the entries in the host masters queue. We will now write a set of

scripts to automatically enter the proper text into these tags based on the content of the tags M1Queuel to

M1Queuel0. Expand the “Scripts” item in the application explorer pane and right click on “Data Change”. When
any of the M1Queue tags change value, there has been some change in the call request queue and we need to

evaluate what should be displayed.

The script shown here checks the type and ID number of the
first call request in the queue, and puts an appropriate string
of text into QueueEntry1. This script is executed when
M1Queuel changes value and an identical script should be
created that executes when M1Queue2 changes value. The
script checks the value of M1Queuel to determine which
prefix (“Station “, “Master “, or “ALA Station ) should be
appended to the QueueEntry1 string, then appends the 1D
number of the device requesting a call (which is contained in
M1Queue2). The Text() function used here takes a number
from a register and converts it into a string that can be stored
in the QueueEntry tag. Its syntax is “Text(<tag to be
converted to string>, <number formatting>)”. Please see
Wonderware’s scripting language documentation for more
information.

M Edit Data Change Script

Script  Edit  Insert Help

x

=lolx|

8 = ez ] =

T agnamel.field] |M1 Queuel

—
=

IF M1ueuel==1 THEN
QueueEntyl = "Station ' +T ext(M1Queus?, "#"):
5

ELSE
IF M10ueusl==2 THEM
QueueEnty1 = "Master "' +TextM10ueue2, "#":
ELS

E
IF M10ueuel==3 THEN
QueusEntyl = "ALA Station "' +T ext(M10ueue, "#"):
ELSE
QueusEntyl =™
EMDIF;
ENDIF:
EMDIF;

Cancel

Save
Restore

Corvert

s

‘alidate

]
ful
=
E
o
g
E
B

Al
Sting..
tath...

Sustem...
Add-onz...
Misc...

IF EI AND <

|«
THEN ELSE IF ﬂl =+

Quick...

Help...

EMDIF MNOT

IF M1Queuel==1 THEN

QueueEntryl = "Station " +Text(M1Queue2, "#");
ELSE
IF M1Queuel==2 THEN
QueueEntryl = "Master " +Text(M1Queue2, "#);
ELSE
IF M1Queuel==3 THEN
QueueEntryl = "ALA Station " +Text(M1Queue2, "#);
ELSE
QueueEntryl = "*";
ENDIF;
ENDIF;
FNDIF-

For each pair of M1Queue tags representing a single QueueEntry tag, a similar script needs to be created.

QueueEntry?2 is updated when M1Queue3 or M1Queue4 change value, QueueEntry3 is updated when M1Queue5
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or M1Queueb6 change value, QueueEntry4 is updated when M1Queue?7 or M1Queue8 change value, and
QueueEntry5 is updated when M1Queue9 or M1Queuel0 change value.

6 DXL Example Using Master Status Messages

This section shows how to configure an interface using the more complicated but powerful “Master Status
Message” registers. The premise is similar to the above, with commands being sent from the host to the DXL
system through a block of 5 registers. However, in this case, the DXL system does not have separate registers for
stations indicating their status nor two registers for masters indicating what they are connected to. Instead, the
DXL system sends information to the host with a block of 5 registers in much the same way as the commands
above, with the first register being the command number and the remaining four registers indicating the
parameters. For example, an intercom call request would be sent as the register 1 (“lcrg”, intercom call request)
then the master number the call is going to, then the station number that is calling in.

In order to use these in your host you will need to write short scripts that take these status messages and set
internal registers, likely in much the form of the above with each station having its own status for calling in and in
an call, and each master indicating what it is connected to.

This portion applies both to DXL and DXI systems.

In this example, the scripts will be written such that the station status registers and master connection status
registers will be the same as the simplified example above, so that the same programming as the above example
can be used with both DXI and DXL systems, and with enhanced features as necessary.

6.1 Setting up Register Addresses on the DXL system

When using a register based host protocol, such as Modbus or Omron, information to be passed between the DXL
and host computer is placed in a series of registers which the DXL and computer can read from/write to. The
location of these registers and whether the DXL or computer writes to them varies based on the communication
mode used. In Peer to Peer mode, the host computer writes commands to command registers on the DXL and the
DXL writes responses into status registers on the computer. In Polled mode, all registers are located on the DXL.
The host computer writes commands to the DXL command registers and has to regularly read (poll) the DXL
status registers to see what is going on. This example uses Polled mode.

There are three basic types of registers needed for this example.

The M1Command registers are used to control Master 1 (the host master). Commands are sent from the host
computer to the DXL, with the first register (M1Command1l) specifying the command and the other four registers
giving parameters that tell the DXL how to execute the command. For example, to make the DXL place a call
from Master 1 to Station 6, the host would write 7 (the code for “Intercom Call””) into M1Command1l, 1 (the ID
number of the master making the call) into M1Command2, 6 (the ID number of the station being called) into
M1Command3, and 0 into the remaining M1Command registers (since they are not used for intercom calls).

The M1Read registers indicate the message received from the DXL system. Status update messages are sent from
the DXL to the host, with the first register (M1Read1) specifying the status message code and the other four
registers giving parameters relevant to the command. For example, when an intercom call button is pressed from
Station 3 which calls into Master, the DXL would write 1 (the “Icrg” code indicating an intercom call request)
into M1Read1, 1 (the ID number of the master that the station is calling into) into M1Read2, 3 (the ID number of
the station calling in) into M1Read3, and 0 into the remaining M1Read registers (since they are not used for
intercom call requests).
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The M1Queue registers contain the type and ID number of Master 1’s call request queue. M1Queuel contains the
type of device at the top of Master 1’s queue, M1Queue2 contains the ID number of the device at the top of
Master 1’s queue, M1Queue3 and M1Queue4 contain the type and ID of the second device in the queue, and so
on. The queue registers are optional, but they are useful for displaying an ordered list of call requests on the host.

The size of the queue is configurable via the DXL Administrator or DXI SAC software and the number of

registers required would always be twice the number of devices that the queue can store. Note that regardless of

the queue length set here, the DXL will still queue up call requests internally; the queue registers simply

determine how much of that queue will be available for the host to read.

For a complete set of commands and parameters, please see the document “DXL Host Interface Specifications”,

available at http://www.harding.ca.

For this example, we need to define the following registers:

Register/Tag Name | Modbus Register Address | Omron FINS Register Address
M1Commandl 40001 D0001
M1Command?2 40002 D0002
M1Command3 40003 D0003
M1Command4 40004 D0004
M1Command5 40005 D0005
M1Queuel 40011 D0011
M1Queuel 40012 D0012
M1Queue3 40013 D0013
M1Queued 40014 D0014
M1Queue5 40015 D0015
M1Queue6 40016 D0016
M1Queue7 40017 D0017
M1Queue8 40018 D0018
M1Queue9 40019 D0019
M1Queuel0 40020 D0020
M1Readl 40027 D0027
M1Read2 40028 D0028
M1Read3 40029 D0029
M1Read4 40030 D0030
M1Read5 40031 D0031

The text and pictures below are for the Modbus protocol, but setting up registers for use with Omron is extremely
similar: simply replace the “4” at the start of every Modbus address with a “D”.
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Select “Host Ports” from the drop down menu in DXL
Administrators configuration editor and double click the host
port we created earlier to bring up its properties window. Select
the “Masters” tab. To define command and status registers for
our master, we need to have selected the master from the list on
the left (i.e., there is a checkmark in the box next to Master 1’s
name) and have “Independent Master Registers” selected.

Highlight “Master 1” and click on “Edit Master Registers”. The
fields under “DXL Address” are the starting addresses of the
different sets of registers. “Length” indicates how many
registers are contained in a set. Change the settings to match the
following screenshot and click “OK”. This will make Master
1’s command registers 40001-40005, Master 1’s read status
registers 40027-40031 and Master 1’s Queue registers 40011-
40021. Note that register addresses are arbitrary, but
duplicating the settings shown here will make it easier to follow

Host Port 1 Propetties x|

\dentificat\nnl Ennneclinnl Pmtn:nll Messagesl Monitor  Masters IReg\slersI Status Reg\stersl

Aszigned Masters:
MN‘WE—I_ [V Independent master registers
Edit Master Registers.. |
Show Host Port Registers... Cancel
=
i Register Block: Status Message Mode |
DL Address  PLC Address Entries Length = Peerto peer
Handshake: |1 & Polled
Cammand: | 40001 I5 [~ Sequential registers
Status: [40027 |5 o Bl sk
Alarmn Queve: |40011 |5 ill 10
Ack'd Queue: l— IS_ﬂ lT
R . I =
Disabled Qusus: ta} 5 10 e —
Show Host Port Registers. .. |

the Wonderware tag setup in this document, since it uses the same addresses.

6.2 Turning off the “Done” Setting for Master Status Messages

This next step will make the script which decodes the master status messages simpler. Normally, the DXL system

can indicate whether an action happened independently (such as a master station with its own display and keypad

that calling an intercom using its keypad) or through a host response (such as a touchscreen initiating a call to a

station). Independent actions will be simply the command (“Ical 1 2” indicates a call was connected from master

x|
.

Identificationl Connectionl Protocal  Messages | Mnnitorl Mastersl Hegistelsl Status Flegistersl

1 to station 2), while responses to host commands will be the
command sent, prefixed by “Done” (“Done Ical 1 2”
indicates that the host request to connect master 1 to station 2
was successful). The DXL system can be set so that whether
the master initiated the connection itself, or through a
response to a host command, it will send the message without
the “Done” (so all connections will simply be “Ical 1 27).

To set this behavior, go to the Host Port properties, Messages
tab, and check mark the “Respond to All Host Commands”
box and the “Use Status Message Format” box as shown
here.

Enabled Status Messages:

Meszage | Fegister Code | ;l
Acan 46 J
AdMG 239

AdhS 30

Al 45

Beal 236

Bend 237

Bmon 238

BRec 21

Baet 23

Bstp 232

Cack 208 d|

The checked meszages will be
transmitted to the host system.

Status Message
IVI_ Use Fesponse Message Format

Response Messages————————
[¥ Respond Ta Al Host Commands

¥ Use Status Message Format

—écknowledgements
[ wait For Acknowledge Messages

Timeaut [secl |5 vl

Show Host Port Registers...

Cancel |

6.3 Setting up Wonderware Tags for registers
in the DXL System:

Wonderware uses “tags” to keep track of data, both internal to the program and obtained from external sources
such as the DXL. In this section we will define tags that correspond to the registers we defined on the DXL and a
tag internal to Wonderware that monitors the status of the host connection
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6.3.1 Creating Tags for communication with the DXL
Double clicking the “Tagname Dictionary” icon will bring up the following screen:

=
 Main * Detals ¢ Alams  Details & Alams € Members
| New I Hestorel Delelel Save | < ||Se|ect...| 3y I Cancell Cloze I
Taghame: |M‘\Enmmand‘| Tupe: ... |I.i‘D Integer
Group: ... |$S.'r'3t9m C Feadonly & FeadiWite
CDmment:IAccassLeve\
I LogData I LogEvents I™ Retentive Yalue [T Retentive Parameters
Initsl Value: [0 Min ELI: [o MaxEL: 32767
Deadband: ID tdin Raw: ||] tdax R aw: |32?B?
. Conwversion
Eng Units I Log Deadband: ID £ Linear " Square Root
Access Name: ... | Di=L_DEMO_wRITE
Item: |4DDD1 ™ Use Tagname as Item Name

This screen is used to create and edit tag data. We need to define the following tags:
e MI1Commandl to M1Command5 (used to send host master commands to the DXL)
o M1Queuel to M1QueuelO (used to keep track of the call request queue for the host)
e MI1Readl to M1Read5 (used to receive status messages from the DXL)

The tags M1Command1 to M1Command5 should be set as “Read/Write”. All the other tags should be set as
“Read Only”.

A tag’s “Item” is set to the address of the DXL register that will be associated with the tag. DXL register
addresses were defined using DXL Administrator in section 6.1 of this document.

Clicking “Tag Type” brings up a prompt with all the possible x|
tag types. Memory registers are internal to the Wonderware
programming and I/O registers are obtained from Modbus e

TCP/IP or other protocols. All of the tags we are defining : ESTﬁ!igEfE?E'

should be of the type “I/O Integer”. DFesl

1/0 Real
Indirect Analog

Memory Message
1/0 Meszage
Indirect Message
Group Yar

Hizt Trend

Tag D

oK I Cancel [retails Select Al [lear &
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Each tag needs to have an Access Name associated with it. These

access names are associated with the topics that we defined in Section 2~ = [PXoeo AT
of this document and will tell Wonderware where to get tag data from I““S“‘"“’E Corce |
and how often to look for new tag data. Click on the “Access Name:...” i onnane

button and then on the “Add...” button in the window that appears. i

You will now be looking at the “Modify Access Name” window. T

‘which pratacol to use
’7 * DDE " SuiteLink ! Wessage Exchange ‘
‘when to advise server
’7 * Advise sl items " Advise only active items ‘

“Application Name” is the IO Communication Server. Modbus TCP/IP
communication protocol uses the “DASMBTCP” server, and Omron FINS communication protocol uses the
“FINSGTWY™ server.

The “Topic Name” is the topic name assigned while configuring the 10 Server. Create one access name for each
of the topic names (DXL_DEMO_READ, DXL_DEMO_WRITE, and DXL_DEMO_QUEUE).

The “Protocol” is the method used to exchange data between the DA Server and Wonderware and can be set to
DDE or SuiteLink.

The “When to advise server” item indicates whether to constantly poll these registers (Advise all items) or when
to only poll them when they are being used by any running script or when any icon using them is visible (Advise
only active items). For this example it does not matter what “When to advise server” is set to, since there will
always be visible icons using the tags, but we recommend “Advise all items” to be safe.

Create the rest of the tags as listed in the table in section 6.1, making sure that the register addresses in DXL
Administrator match the “Item” addresses in Wonderware, and assigning the following access hames to the tags:

e Tags M1Queuel to M1QueuelO will use the access name associated with the
DXL_DEMO_QUEUE topic

o Tags M1Commandl to M1Command5 will use the access hame associated with the
DXL_DEMO_WRITE topic

o Tags M1Readl to M1Read5 will use the access name associated with the DXL_DEMO_READ
topic

You should now have all the DXL 1/0O tags defined. Double check by clicking on “Select...”, which brings up a
list of all tags defined in the current Wonderware project.

6.3.2 Creating Tags for station status and master connection status

The most common way for the host to display station status is to have a separate register (or bit) for each station
indicating the station’s call request and connection status. This protocol does not provide that information
directly; instead the host software must set this internal information by reading the master status messages,
interpreting the status message codes it is interested in (such as “lcrq” call request messages) and use the
parameters (I.E. master and station number for an “Icrg” message) to set up its own internal registers which keep
track of the station’s status.

Likewise you will need to interpret the “master connection” messages such as “Ical” and “EndC” messages sent
by the DXL system when it connects or disconnects the audio, and set the master connection status appropriately.
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In this example, the same format as the DXL’s native “Station Status Registers” and “Master Status Registers”
will be used.

The Station Status registers will indicate the connection state of the stations. Each bit of the station register
indicates a different condition that the station is either in or not. For any single condition, 1 means yes and 0
means no. The bits in a station status register that concern us in this example are bit 0 (the least significant bit),
which represents whether the station is in a call or not, and bit 2, which represents whether the station has a call
request pending or not. These registers will be named “S1Status” to “S6Status”

The Master Connection Status registers will indicate the connection state of Master 1. In this example, to be
consistent with the M1Status1 will contains a number indicating the type of device that Master 1 is connected to
(O=nothing, 1=master, 2=station, 3=page zone), and M1Status2 contains the ID number of the device.

To create the register tags to store the status of the x|
. .. . . © Main  Details € Alarne © Details & Alams € Members
IndIVIduaI Statlons’ Create these new tags n the | New I Heslurel De\etel Save I <4 ”Salacl..l ¥ I Cancell Cloze |
Tagname chponary, using the “Memory Integer Togpene: [FToe Tipe . [Memapinoger
type. The settings for S1Status are shown here. Group:___[$Svtem  Fesdony & Reatiite
Create S1Status through S6Status, then M1Status ~ Smtrees
I LogData I Log Events " Retentive Value [~ Retentive Parameters
and M1Status2. — —
Initial Yalue: |0 MinWalue: |0 Deadband: 0
Eng Units: Man Walue: |32767 Log Deadband: |0

The values in these registers will be set by the script that evaluates the master status messages.

6.3.3 Creating Tags for determining when new messages arrive

When the DXL system has a new message to send (for example, if a call request button is pushed), it will send it
to the host (if using peer to peer mode) or have it available on its master status registers for the next time the host
reads it (if using polled mode). Ultimately the host will have updated registers (tags) with the new information in
it. Whenever a new status message is received the host software should interpret this message with its scripts.

However, these scripts should only be executed when a new message is received, |.E. when any of the status
message registers change. In this example, the scripts will keep a temporary copy of the last block of 5 registers
received. On a periodic basis, it will compare the current value of the 1/0 registers and compare them to the last
block received. If the contents of any of the 1/O registers is different than the equivalent register in the “last
received” registers, then a new message is received.

In this example, we will create new “Memory X
Integer,, tagS “MlLaStl,, through “MlLastS,, tO  Main % Detailz ¢ Alams © Detals kdlams € Members
A A N | e | Heslurel Delelel Save | < | Salecl..l ¥ | Cancell Cloze |
store the previous values that were received in _
« . « . . Taghame: |M1Last1 Type: ... |Memory Integer
M1Read1” through “M1Read5” for this purpose. . [$5yem P
An example window for M1Last1 is shown here. Comment
I~ LogData [~ LogEvents ™ Retentive Value I Retentive Parameters
Initial Yalue: |0 Minalue: |0 Deadband: 1]
Eng Units: Man Walue: [32767 Log Deadband: |0
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6.3.4 Creating a Pointer Tag to simulate array operation

The scripts that follow will write to the station

. x|
status tag for a station whenever a relevant " Main  Detalls © Alams  Detals&Alams  © bembers
message for that station is received. An indirect | _Mew | Restore| 0oz | ceve |« [[Select] > | Cancel] Cise |
pointer type is created to simulate an array so that  Tageme [Ponerag Typz: .. |indiect Anaiog
the script can set a bit in that station’s tag, givena S [0 € feadorl) & Resdliits
station number in a parameter received from the Commerk] :
™ LogEvents I | Retentive Yalue
DXL system.
Create a new tag with the tagname “PointerTag”, of “Indirect Analog” type as shown here.
6.3.5 Wonderware Tag for determining communications status of DXL System
This tag is a DA server tag that indicates the connection x
" Main (* Details  Alams © Details kalams € bembers
Status Of the DXL SyStem ‘ Hew I Beslorel Qeletel Save I 4< | Select..| > I Cancel | Close I
(Discrete is the Wonderware term for a Boolean On/Off  tagmane [Fommstates _Twe. D Diciers
Value) gmLPSystem " Readonly (* FeadWwite
Qomment:l
This is set to 1 when the DA Server is connected to the =~ [ teabea [ toakveris Bl
- . Initial ¥ alue Inpt Canversion
PLC (DXL system) and the DXL is responding to polls, | #on © o1 || ®iea ¢ feese | onbts | otz |
or 0 when the DA Server is not connected to the PLC focere Mo _| D OEMO.READ
Ikem: |$5Y5$Status ™ Use Tagname as tem Name
(DXL system).
6.4 Creating a Script to set Station Status and Master Connection Status
This step is to create a script for interpreting the messages, and setting the internal status registers when new call
requests are queued or connections made.
The main script will run whenever there is a new message. =1olx|
Script  Edit  Insert Help
This example will look for “lcrg” call request messages,
“Ican” cancel call request messages, “lcal” master-to- Condion: [NEeoE1OMILs1)OF (1Readz o Las2)OF LT
intercom call connect messages, and “EndC” and “lend” — el
maSter end Ca“ messages Condition Type:lm Every W Msec Scripts used: 1 Save
iy . . Fiestore
Create a Condition script. IR - E—I
M1 Last3=M 1Fiead; Le'tl
Set Condition to: et e |
IF [M1Last1==1] OF [M1Last1==2] THEM — Furaie—
{Call Request or Cancel Call Request} a
(M1Readl<>MlLastl) OR (M1lRead2<>MlLast2) OR L G — o
(M1Read3<>M1Last3) OR (M1lRead4<>MllLast4) OR Ao U LR e
(M1Read5<>MllLasts) Fone a1
— - LEIanSound["ringin.wav",‘l]; Add-ons
Set Condition Type to “While True”. = e
] me] o] o] <o =] St
Set Every Msec to 100 msec. men|  eser| on| |+ || 2| Help.
This must be faster than the poll rate defined in your topic [EEH [

setup. If it is not, you will lose messages, as your Modbus
polling will occur faster than you are processing the messages. This will cause occasional call requests or other
updates to be missed. It is recommended to set this to at least half the time (I.E. twice the scan rate) as the polling
rate. The poll rate is set in Section 3 above. In this case, the poll rate is 200 ms, so this script execution rate should
be half that, or at least every 100 ms.
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The script in the screenshot is only the first part. The whole script is shown below.

MlLastl=M1Readl;
MlLast2=M1Read2;
MlLast3=M1Read3;
MlLast4=M1Read4;
MlLast5=M1Read5;
IF (MlLastl==1) OR (MlLastl==2) THEN
{Call Request or Cancel Call Request}
IF (MlLast2==1) THEN
IF ((M1Last3 > 0) AND (MlLast3 <= 6))THEN
PointerTag-Name = "S" + Text(MlLast3, "#") + "Status';
IF (MlLastl==1) THEN
{Call Request}
PointerTag.02 = 1;
PlaySound(*'ringin.wav',1);
ELSE
{Cancel Call Request}
PointerTag.-02 = O;
ENDIF;
ENDIF; {Stations 1-6}
ENDIF; {Master 1}
ENDIF; {Call Request}
IF (MlLastl==7) THEN
{Call Connect}
IF (MlLast2 == 1) THEN
IF ((M1Last3 > 0) AND (MlLast3 <= 6)) THEN
PointerTag.-Name = "S" + Text(MlLast3, "#'") + 'Status" ;
PointerTag.00 = 1;
ENDIF;
M1Statusl
M1Status?2
ENDIF;
ENDIF; {Call Connect}
IF ((M1Last1==10) OR (MlLast1==200) OR (MlLast1==201) OR (MllLast1==202)) THEN
{Call Disconnect}
IF (MlLast2 == 1) THEN
IF (M1Statusl==1) THEN
IF ((M1Status2 > 0) AND (M1Status2 <= 6)) THEN
PointerTag-Name = "S" + Text(Mi1Status2, "#') + "Status" ;
PointerTag.00 = O;

1;
MlLast3;

ENDIF;
ENDIF;
M1Statusl = O;
M1Status2 = O;

ENDIF;

CANNIC=- Al NacArnnnna~+

The following outlines the details for this script.

6.4.1 Setting last register values
Once a change is detected, set the last register values to the current register values

MlLastl=M1Readl;
MlLast2=M1Read?2;
M1Last3=M1Read3;
M1lLast4=M1Read4;
M1lLast5=M1Read5;
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6.4.2 Setting station status for call request and call request cancel

If the message received is an Intercom Call Request (“lcrg”, code 1) or Intercom Call Request Cancel (“Ican”,
code 2), then set the call request status for the station.

IF (MlLastl==1) OR (MlLastl==2) THEN
{Call Request or Cancel Call Request}

Only process this call request if the second parameter indicates it is for this master (master 1), and the third
parameter indicates the station is between station 1 and 6

IF (MlLast2==1) THEN
IF ((MlLast3 > 0) AND (MilLast3 <= 6))THEN

This next part takes the third parameter which is the station number, and sets a pointer tag name to
“Station#Status” where # is the station number in the third parameter.

If this message was a call request (M1Last1==1), it will set bit 2 in that tag to 1. Otherwise if the message was a
call request cancel (M1Last1==2), it will set bit 2 in that tag to 0.

Essentially, if the third parameter is “6” then it will set bit 2 of the “Station6Status” to 1 (if this is a call request)
or O (if this is a call request cancel). Also, if this is a call request, play a “ring” tone on the PC speakers.

PointerTag.Name = "S" + Text(MlLast3, "#'") + "'Status";
IF (MlLastl==1) THEN

{Call Request}

PointerTag.02 = 1;

PlaySound("'ringin.wav',1);
ELSE

{Cancel Call Request}

PointerTag.-02 = O;
FNNDIE-

Finally, close up the if statements

ENDIF; {Stations 1-6}
ENDIF; {Master 1}
ENDIF; {Call Request}

6.4.3 Setting station status and master connection status for intercom call connections

If the message received is an Intercom Call Connect (“Ical”, code 7), then set the call in progress status for the
station, and set the master connection status to “connected to that station.”

IF (MlLastl==7) THEN
{Call Connect}
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Only process this call connection if the second parameter indicates it is for this master (master 1), and the third
parameter indicates the station is between station 1 and 6

IF (MlLast2==1) THEN
IF ((MlLast3 > 0) AND (MllLast3 <= 6))THEN

Set “Station#Status” bit 0 to 1 (call is in progress). The station number that is being called is in the third
parameter.

PointerTag.-Name =
PointerTag.00 = 1;
ENDIF;

"S" + Text(MlLast3, "'#') + "'Status" ;

Set M1Statusl to 1 (In a call to a station) and M1Status2 to the station number it is in a call to (set from the third
parameter), and close off the IF statements.

M1Statusl
M1Status?2

ENDIF;
ENDIF; {Call Connect}

1;
MlLast3;

6.4.4 Setting station status and master connection status for call disconnections

If the message received is an Intercom Call Disconnect (“EndC”, code 10), Intercom End call (“lend”, code 200),
Master End call (*“Mend”, code 201), or Page End call (“Pend”, code 202), then set the call ended status for the
station, and set the master connection status to “connected to nothing.” While this example does not use page or
master calls, if the master makes calls from its keypad (if it has one), this will correctly show the master’s status
on the host if it happens to make a page or master call.

IF ((MlLast1l==10) OR (MlLastl1==200) OR (MlLastl1==201) OR (MlLast1==202)) THEN
{Call Disconnect}

Only process this message if the message is for this master (M1Last2==1)

IF (MlLast2 == 1) THEN

If the master was currently connected to a station (Master connect status register M1Status1==1), and the station
is a valid station (between 1 station 1 and 6) then set that station’s status to “not in a connection” by setting
“Station#Status” bit 0 to 0. The station number it was connected to was in the M1Status2 register (set when the
master was connected to the station above).

IF (M1Statusl==1) THEN
IF ((M1Status2 > 0) AND (M1Status2 <= 6)) THEN
PointerTag.Name = "S" + Text(MlStatus2, "#'") + ''Status" ;
PointerTag.00 = O;
ENDIF;
ENDIF:
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Set the master connected status to “connected to no device, no ID number” no matter what it was connected to
previously.

M1Statusl
M1Status2

0;
0;

ENDIF;
ENDIF; {Call Disconnect}

6.5 Creating a Script to Request Current Status on Startup and Communication Loss

The DXL intercom system operates independently of the host computers, and can have call requests and other
activity before the host software is activated, or if the communication is lost between the host and the DXL
system. When the host starts up, or after communication is back up, there is a method to update the host with the
current DXL status. This can be done with the Stat command, which requests sending all information regarding
one master, or the AllIS command, which requests sending all information for all masters. If the host issues this
when communication is resumed, then the intercom system will send all related activity for this master or masters
as standard messages as if that activity happened just now. For example, any active call requests will be sent with
the “lcrg” command (code 1) just as if the button was pressed now, and call connections would also be re-sent as
if it was connected now.

To configure the host to send this command to the DXL system, you can create a data change script. Set the

Tagname to the CommStatus tag. Then enter the following script.

IF (CommStatus==0) THEN
{Intercom communication lost,
clear all registers}
S1Status=0;
S2Status=0;
S3Status=0;
S4Status=0;
S4Status=0;
S5Status=0;
S6Status=0;
M1Statusl1=0;
M1Status2=0;
MlLast1=0;
MlLast2=0;
MlLast3=0;
MlLast4=0;
Ml1Last5=0;

ELSE

{Intercom communication resumed,
send Stat to Resync}
M1Command1=12;

M1Command2=1;

M1Command3=0;

M1Command4=0;

M1Command5=0;
ENDIF;

M Edit Data Change Script

Script  Edit  Insert Help

I [ 3]

X

o L e el =

T agnamel field]. |CommStatus

el |

IF [CommStatuz==0] THEM

515tatug=0;
525tatus=0;
5 35tatus=0;
S45tatug=(;
545tatus=0;
585 tatus=0;
SEStatus=(;
11 5tatus1=0;
M15tatus2=0;
M1 Last]=0;
1Last2=0;
M1Last3=0;
1Last4=0;
1Last5=0;
ELSE

1Commandl=12;
M1Cammand2=1;

{Intercom communication lost, clear all registers}

{Intercom communication resumed, send Stat to Resyne}

Cancel

Save
Festaore

Convert

HAHR A

alidate

~Functions—
Al
Sthing..
Iath...
Swstem...
Add-ohz

Misc...

e | e

ENDIF

THEN ELSE IF il =

AND <] =

Quick...

Help...

NOT
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The CommStatus tag was previously defined, and indicates the connection status (O=not connected, 1=connected).

When the communication is lost (CommStatus==0), the script sets all stations to not connected and not calling in,
and the master to not connected. When the communication link resumes, the script sends the Stat command (code

12) for master 1 to indicate to the DXL system to re-send the system status messages including active call requests
and audio connections.

6.6 Configuring Host Behaviour

Now we need to associate user actions with commands we want sent to the DXL, and tag values with what we
want displayed on screen. For information on the commands and register structure used for communication
between the DXL and a host, see “DXL Host Interface Specifications”, which is available for download at the
Harding Instruments website.

6.6.1 Configuring the Communication Status Indicator
Double click on the communication status indicator to bring up

the properties window for the communication status indicator: Obiscttyps Syl ik || | Wi -
Cancel

r~ Touch Links i~ Line Calor r— Fill Colar — Text Color
User Inputs u Discrete u Discrete u Discrete
u Discrete 1 Analog u Analag u Analog

| | Analog [~ Discrete Alam ™ Discrete Alarm ™ Discrete Alam
u Sting [~ Analog Alam [~ Analog Alam I #nalog Alam
Sliders — Object Size r— Location — Percent Fill

I Werlical r Height r Yertical r ‘ertical
™ Horizortal r wiidth [ Horizontal " Hoiizontal
Touch Pushbuttane | [~ Miscellaneous —Yalue Display

™ Discrete Yalue 1 isibility u Discrete

u Action I | Blink. I | Analog

I~ Show Window [~ Orientation u Stiing

" Hide'window |||~ Disable

We want the indicator to be green when communication
between the host and DXL is working, and red when there is a
problem. Click on the “Fill Color: Discrete” button to get to the

Object type:  Symbol Erew Lirk ezt Link | =
Cancel |

fOI IOWlng W| ndOW Fill Colar -» Discrete Expression
A . . Expresszian:
Set “Expression” to the name name of our communication Commtatus —
status tag (CommStatus). ol e |
{ 1,TRUE O [ OFALSEOf: [N ‘ Clear

CommStatus

By clicking on the color boxes at the bottom of the window, you can set the color that will be displayed when
CommStatus is equal to 1 (communication is Ok) or equal to 0 (communication problem).

Document DXL-APP-201-1.0 Page 33



DXL Wonderware Example

6.6.2 Assigning Actions/Status Indicators to Intercom Icons

Double-click an intercom icon to bring up its properties B Touch -5 ACHOTE TS =
window then click the “Action” button to set up what will Fle Eat Insert Felp
happen when the intercom icon is clicked on. We will set up
the icon so that clicking it will either cause a call to be made (Kf_””““’a‘e”‘ _ ‘ o |
. R ) Ctil [ Shift Key.. | Mone -
from the host master to the station (if that master is not [l |
. . . . Condition Type: II]n Dowm 'I Scriptz uzed: 1
already in a call to that station), or to end the call (if there is __ t”':__1 AN;‘:’@ I i — Comvert |
already a call in progress) between the master and that station. | MiCemnandi-1o, [ |
. . . . - i~ Functions —
Enter the following in the script window: M Commandi—0. o
ELhSﬁ'Il:I:Command5=D; St |
IF M1Statusl==1 AND M1Status2==1 THEN il Wah_|
M1Command1=10; 1 Conmand3-t; System..
M1Command2=1; Sl Addons..
M1Command3=0; ’ Misc..._|
M1Command4=0; B _Quick...|
M1Command5=0; Hep.._|
ELSE IF EI AND < | <=| ==| <>| >=| > |
M1Commandl1=7; THEN 5 G R e N A
M1Command2=1; ENDIF NOT
M1Command3=1;
M1Command4=0;
M1Command5=0;
FNDIF-

The script checks M1Statusl and M1Status2 to determine if the host master is connected to a station and if it is, if
it connected to Station 1. If the master is connected to station 1, the “EndC” command (code 10) to end the call on
Master 1 is sent to the DXL (via the M1Command tags). If the host master is not connected to Station 1, an “Ical”
command (code 7) is sent to the DXL to place a call from Master 1 to Station 1.

To set up the icon to blink when the call button has been

oK |
pressed, select the “Blink” button in the station’s properties fbfecttype: Syrbo e JResim | Carcal |
window to bring up this window. Select a blink Fill Color as TR
shown and enter the following into the Expressian - Bl When:
“Expression — Blink When:”” window |5‘S‘a‘“5-°2==‘ Careal |
Blinked Attibutes————— Blink Speed———————
SlStatus-()Z::l £~ Blink Invisible " Slow * Medium © Fast il
& Blink visible with these attributes:
Text Color: -
Line Calor: [
This setting blinks the intercom icon between its normal colour FGsds ||

and yellow when a call request comes in (i.e. when bit 2 of
S1Status is a 1).
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To set up the icon to change the intercom station color when it oK
. . p g “ . ’ Object type:  Symbol Prewv Link. | Mext Link. _I
is being called from the master, select the “Analog Fill Color Cancel |
bUttOﬂ . Fill Calor -» &nalog E=pression
. Expression: oK I
Set the “Expression” to |s15tam| B
reakPoints: Clear
S1Status freakPont [
o h | IS F I C Y R R A

Break points are the values of the expression at which the color
will change. For station 1, we want to look at values of the tag S1Status so the expression is simply S1Status.
S1Status will have a value of 1 when Station 1 is in a call, and the setting above will cause its icon to turn green.
If S1Status has a value of 2 then Station 1 is listening to music. If S1Status has a value of 4, Station 1 has a
pending call request. If S1Status is greater than or equal to 8, station 1 is faulted and its icon will turn red. In this
example we are not setting up music listening so it doesn’t matter what color 2 is. 4 (call request pending) should

be set to grey, or else the station will flash between black and yellow instead of grey and yellow when a call
request is made.

6.6.3 Assigning Actions to the Answer Next Call and End Call Buttons
This is very similar to defining what will happen when an

I [
intercom icon is clicked on. Double click on the “Answer Flo i e el
Next Call” button to bring up that button’s properties
window, then click on “Action”. The script below sends the F:jeg“l'“a‘eml_ » — ‘ o |
. - krl ift Bl ohe
“Next” command to the DXL telling it to connect Master 1 _Careal |
(the host master) to the next station in Master 1’s call request i:”d'“” e [OnkerDom <] e d_1| convet |
1Carmmand1=21; - -
queue. ey e |
e o
M1Command1=21; ' — |
M1Command2=1; Mah. |
Mlcommand3:0; System...
MlCOmmand4:0; Add-ons...
M1Command5=0; Misc.. |
Quick... |
LI Help... |
IF ELSEl AND | =] =] ] ]|
THEN esele| o | =] |- 2]
ENDIF NOT

We may also want to make the “Answer Next Call” button
disappear if there are no call requests queued. From the
“Answer Next Call” button properties window, click on

“Muiscellaneous: Visibility” and enter the following expression. esesion
|M1Queue1|

oK

Object type:  Symbol Prewv Link | ezt Link |

Object Visibility -» Discrete Value

Cancel

ok

Cancel

Wisible State
G on  Coof Clear

When M1Queuel is not equal to zero, there is a call queued for the host master so the button should be visible.
Since M1Queuel is the top of the queue, it is the only queue tag we need to check.

M1Queuel

[t |k
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To set up the “End Current Call” button, go to its “Actions” ~ CHETEEIEEET —
. . “ ’” e Il nser| Elp
window. The script below sends the DXL the “EndC M=
command to end the call between Master 1 and whatever _
Key equivalent oK. |
M1Command1=10; { m = Koy |MNore ‘ Conce |
Mlcommandzzl; Condition Type: IEInKB_I;Down vl Scriptz uzed: 1
M1Command3=0; e B o _Comven |
M1C0mmand4=0; MTCommand2=1,: Walidate |
41 Command3=0; N
M1Command5=0; M1 Cormandd-0 - Funetions—
M1 Cammands=0; All.. |
H String...
Master 1 is connected to. —Imam_
Spstem...
Add-ons.
Mise |
Quick... |
;I Help... I

[w]  [Eml ) [ E
THEN ELSEIFl DHl =[] -] e
ENDIF

NOT

We can make the “End Current Call” button disappear if there is

no call to end. Select “Miscel_laneo_us: Visibility” from the “End ‘ Obijecttypz: Symbol PrevLink | tiew Link | —
Current Call” buttons properties window and enter the
following expression:

Obiject Vigibility -» Discrete Walue

Expression:

oK
|M1Queue1|

M1Queuel

Cancel

isible State
&on  Cof Cear

M1Statusl will be equal to zero if the host master does not have a call in progress, and the above expression will
evaluate to zero, and the button will disappear.

el

6.6.4 Playing a sound when call requests are active
There are two ways to play a sound when there are calls in the intercom queue.

One would be to periodically sound a reminder tone every few seconds until all calls are answered.

The other method would be to play a sound when a new call comes into the queue. Methods to do each of the

above are shown below. That method is already included in the scripts above, but you can remove the PlaySound
command to not play a sound when a call request comes in.

You can have a sound play when a new call comes into the queue and also have a periodic reminder tone by using
both methods.
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6.6.4.1 Playing a periodic sound when calls are in the queue

To play a periodic reminder tone, you can use the queue 1ol x|
registers. When there is a call in the queue, the M1Status1 Ba?@“mmtwp
gueue register will be non-zero.
L . . i . . Condition: b1 Quewel <=0 0K
You can create a condition script which will act periodically : 4 -
H Comment: I
whenever M1Statusl <> O,_a_nd ha_ve it play a sound or do T m
other commands. The condition will be “M1Queuel<>0", the _ Bestre
Condition Type should be “While TRUE”, and the period R i
between tones would be in the Every Msec box (10000 = Validale
every 10.000 seconds). To play a notify sound using a sound [ Functon )
from the Windows sound files, you can use the following Sting..
script command yfh
ystern...
Add-ons..
PlaySound(“notify.wav”,1); = e
IF | EI AND <|<=| ==|<>| >=|>| %pk“
THEN| asef|  oR | || || /] ] L——
EMDIF NOT

6.6.4.2 Playing a sound when a new call enters the queue
This is already done in the script made up earlier where the condition is:

(M1Readl<>MlLastl) OR (M1Read2<>MlLast2) OR
(M1Read3<>MlLast3) OR (M1lRead4<>MlLast4) OR
(M1Read5<>Ml1Last5)

This portion of the script handles when new call request or call request cancel messages come in.

IF (MlLastl==1) OR (MlLastl==2) THEN
{Call Request or Cancel Call Request}
IF (MlLast2==1) THEN
IF ((M1Last3 > 0) AND (MlLast3 <= 6))THEN
PointerTag.Name = "S" + Text(MlLast3, "#'") + "'Status';
IF (MlLastl==1) THEN
{Call Request}
PointerTag.02 = 1;
PlaySound(*'ringin.wav',1);
ELSE
{Cancel Call Request}
PointerTag.02 = 0;
ENDIF;
ENDIF; {Stations 1-6}
ENDIF; {Master 1}

ENNIE- Jrall Ranmioctl

To change or remove the tone, change the “PlaySound(“ringin.wav”,1);” line in this script
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6.6.5 Configuring Queue Text Display

Three different kinds of call requests can occur in a DXL system: a call request from a station, a call request from
a master, and an audio level alarm. First, we will learn to display only the ID number of the device calling the
master. After that we will look at a more complex example that displays the device type and ID number.

6.6.5.1 Simple Text Display

To display the station number in the call request queue list, bt tpe: Ten Bk | [t | o
double click on the “#” symbol in the list to open its properties _Caresl |
window and then select “Value Display: Analog”. M1Queuel Output > Analog Expression

and M1Queue?2 contain the device type and device ID, Expression: o |
respectively, of the first call request in Master 1’s queue. We |19 _Cercel |
therefore want to set the Expression to “M1Queue2”, so its Ok |

value will take place of the “#” symbol, as shown here.

M1Queue2

6.6.5.2 More Complex Text Display Using Strings and Scripts

To make a more useful text display we need to define a few more tags to hold the text to be displayed, and then
write some scripts (small programs) to manipulate those tags.

Define the following tags with a tag type of “Memory Message”:

QueueEntryl
QueueEntry2
QueueEntry3
QueueEntry4
QueueEntry5

These tags will hold the display text for each of the entries in the host masters queue. We will now write a set of
scripts to automatically enter the proper text into these tags based on the content of the tags M1Queuel to
M1Queuel0. Expand the “Scripts” item in the application explorer pane and right click on “Data Change”. When
any of the M1Queue tags change value, there has been some change in the call request queue and we need to
evaluate what should be displayed.
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The script shown here checks the type and 1D number of the =lolx|
first call request in the queue, and puts an appropriate string o=
of text into QueueEntry1. This script is executed when
M1Queuel changes value and an identical script should be R Ll %l
created that executes when M1Queue2 changes value. The :LE:JEU“&“&?E Elaton " +T e Queue2, ") B j
script checks the value of M1Queuel to determine which e I H_tl
prefix (“Station “, “Master “, or “ALA Station ) should be it i oo |
appended to the QueueEntry1 string, then appends the ID ELSEEUBEN,; o vaidate |
number of the device requesting a call (which is contained in e P
M1Queue2). The Text() function used here takes a number . 2.
from a register and converts it into a string that can be stored T
in the QueueEntry tag. Its syntax is “Text(<tag to be o ::d‘“‘
converted to string>, <number formatting>)”. Please see Mise...
Wonderware’s scripting language documentation for more o msE] Ao || =fof o] | ek |
information. T T N R U
EMDIF NOT

IF M1Queuel==1 THEN

ELSE
IF M1Queuel==2 THEN

ELSE
IF M1Queuel==3 THEN

ELSE
QueueEntryl = """;
ENDIF;
ENDIF;
FNDIF-

QueueEntryl = "Station " +Text(M1Queue2, "#");
QueueEntryl = "Master " +Text(M1Queue2, "#');

QueueEntryl = "ALA Station " +Text(M1Queue2, "#');

For each pair of M1Queue tags representing a single QueueEntry tag, a similar script needs to be created.
QueueEntry? is updated when M1Queue3 or M1Queue4 change value, QueueEntry3 is updated when M1Queueb
or M1Queue6 change value, QueueEntry4 is updated when M1Queue7 or M1Queue8 change value, and
QueueEntry5 is updated when M1Queue9 or M1Queuel0 change value.
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