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Preface

Thank you for purchasing the Pro-Designer graphica editing softwarefrom Pro-face.
Please notethat the PS Series Type Ptarget machinesused in thismanual’sexamples
can beinterchanged with the GP-2000 Seriestarget machines.

Please read thismanual thoroughly to understand the correct and safe use of thisprod-
uct and itsfeatures.

< Note >

/ 1. Itisforbiddento copy the contents of thismanual, inwholeor in part, except for \
theuser’spersonal use, without the expresspermission of Digital Electornics
Corporation of Japan.

2. Theinformation providedinthismanual issubject to changewithout notice.

3. Thismanual has been written with careand attention to detail. However, should
you find any errorsor ommissions, please contact Digital Electronics Corporation
andinformusof your findings.

4. Pleasebeawarethat Digital Electronics Corporation shall not beheld liableby the
user for any damages, losses, or third-party clamsarising fromthe usesof this

k product. /

All company/manufacturer namesused inthismanual aretheregistered trademarksof
those companies.

© 2003 Digitd ElectronicsCorporation
Flex Network® isaregistered trademark of Digital Electronics Corooration.
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Preface

Glossary

Client Target Machine (Client):

Data-Sharing API Client:

Usar-Application Client:

DaaSharing AF:

Data-Sharing APl Application:

Data-Sharing Protocol :

Pro-Designer Editor:

Pro-Desgner Runtime;

A target machinethat can read from and writeto the
server’'sdata-shared variables.

A machinethat runsaData-Sharing APl application
created using Data-Sharing APIs.

A target machinethat runsauser application createdin
Pro-Designer. A user-application client canalso act as
aserver.

TheData-Sharing Application Programming Interface
(AP!) providesfunctionsthat allow programmersto
create applicationsthat can accessor usevariables
provided by aServer Target Machine.

An application created with Data-Sharing APIsand
that interactswith Pro-Designer Runtime. A Data-
Sharing API Application, unlikeauser gpplication,
cannot act asaserver.

Thelanguage used by target machines—clientsand
servers—to communicate with each other.
Pro-Designer—the HM| editor softwareusedto
create user gpplicationsthat runin Pro-Designer
Runtime

The program that executesthe user application, and
runson atarget machine.

Server Target Machine (Server): A target machinethat sharesitsvariableswith client

Target Machines:

Client Target Machine:

Server Target Machine:

User Application:

Varidbles

target machines.

A platformthat Pro-Designer Runtime usesto execute
theapplicationfile.

A target machinethat can read and writeto the
server’'sdata-shared variables.

A target machinethat sharesitsvariableswith client
target machines.

Anapplicationfilecreatedin Pro-Designer, which runs
on Pro-Designer Runtime.

Dataplaceholders.
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1. Operation
2. Features

Chapter
1 Overview

Thischapter providesagenera explanation of theroleof the Data-Sharing API.

TheData-Sharing API istheingtruction set avail ableto the user so they can create
custom applicationsthat can communicatewith Pro-Designer user gpplications. When
theuser applicationissharingitsvariables, the Data-Sharing API providesagateway for
the custom application to read and writeto these variables.

Please read this Data-Sharing APl User Manual before using the Data-Sharing AP
programming s&t.

1.1 Operation

Usethe Data-Sharing APl to create an application that can access shared variableson
target machines.

Variablesmust be shared in the user application for other machinesto accessthe data.
Thisprocess, known as data-sharing, enabl estarget machinesto sharevariableswith
other target machines, and to share variableswith Data-Sharing API applications (see
diagram, below).

Windows NT, PS Series Type G
Windows 2000, Data-Sharing API application
Windows XP [___1—

Data-Sharing

AP application Ethernet Network
Windows NT,
Windows 2000,
PS Series PS Series GP-2000 \F/)V'ndSWS_ XP
Type G Type P Series ro-Designer
Pro-Designer Pro-Designer Pro-Designer ] Runtime
Runtime Runtime Runtime

— 1 1

Whenyou usedata-sharing:
m Target machinescan sharevariableswith other target machines.
m Target machinescan sharevariableswith Data-Sharing APl applications.

Data-Sharing APl User Manual 1-1



Chapter 1 — Overview

1.2 Features

m Dataexchange can occur between aPro-Designer Runtimetarget machineand a
Data-Sharing API application.

m No additional setup or configurationisrequiredin Pro-Designer to support data-
sharing, which meansthat:

* Noextrahardware, such asaserver, isrequired or affected.
e Nosetupof PLCsisrequired.
» Variabledatacan betransferred at higher speedsand with lower overhead costs.

m Becausethe software does not affect other hardware, the setup takesplacein only
onelocation.

12 Data-Sharing APl User Manual



Chapter

2 System Design

1. Operating Environment

2. How to Use Data-Sharing
Functions

2.1 Operating Environment

Pro-Designer Runtime usesthe Data-Sharing protocol to communicatewith user
applicationson other target machines. The protocol isdesigned to run within the Pro-
Designer Runtime communication system as an event-driven protocol . For data-sharing
to occur, the protocol enables other target machinesto usethevariablesshared by a

user gpplication.

In additionto working within the Pro-Designer Runtime system, you can usethe Data-
Sharing API to create an application that usesthe protocol to accessthe shared vari-

ableson another target machine.

Thefollowingtableliststhetarget machinesthat support Data-Sharing or the Data-

Sharing AP!.

Target Machine

Data Sharing

Data Sharing API

PCI/AT (Windows NT, 2000, XP) i v
PS Series Type G (Windows CE) v v
PS Series Type P v X
GP-2000 Series Vv X

2.2 How to Use Data-Sharing Functions

You can usedata-sharing inthefollowing ways.
m Connect to Pro-Designer Runtimefrom aData-Sharing API application.

Anapplication created using the Data-Sharing APl can accessvariablesshared by a
Pro-Designer Runtime user application.

m Connect to Pro-Designer Runtimefrom Pro-Designer Runtime.

A Pro-Designer Runtime user application can accessvariables shared by another
Pro-Designer Runtimeuser application.

Chapter 8 —“Operation”

Data-Sharing APl User Manual
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1. Data-Shared Variables
2. Server / Client Connections

Ch apter 3. Communication Process
3 Feature Definitions

3.1

Data-Sharing Variables

3.2

A server isany target machinethat sharesvariableswith other target machines.

Ontheserver, whenever the va ue of ashared variable changes, the updated valueis
senttoal theclientsthat usethat variable.

A client can both read from and writeto theaserver’s shared variables, and include:
» Target machinesthat run Pro-Designer Runtime

» Machines(such asPCs) that run Data-Sharing API applications

Onthetarget machine, Pro-Designer user gpplicationscan act asserver, client, or both.
Data-Sharing API applicationscan act only asclients.

Server / Client Connections

A connection can be defined as an access point from atarget machineto either aclient
or aserver. Intheclient/server communication process, each target machinehasa
limited maximum number of connections.

3.3

PC/AT (PL Series): 32
PSSeriesTypeG: 16
PS Series TypeP: 8
GP-2000 Series: 8
Factory Gateway: 4

Communication Process

Thediagram below illustratesthe client/server communication process, whereby:

1. Theclient requestsvariablesfromtheserver.
2. Theserver responds by sharing therequested variableswith theclient.

Client/Server Communication

Client requests
server's data
SERVER . CLIENT
Target Machine Target Machine
Server responds
with data

Data-Sharing APl User Manual 3-1



Functional Specifications

Inthefollowing examples, thedirection of each arrow representstheflow of shared
datafrom server to client during the communication process.

B Client/Server 1-Way Communication
During one-way communication:

1. Theclient requestsdatafromtheserver (thinline).
2. Theserver respondsby sharing therequested data (thick line) withtheclient.

Client/Server One-Way Communication

SERVER
Target Machine

CLIENT
Target Machine

@Ik\l\ote: * When a client initially connects to the server, the server
2 provides the client with the requested variables.

* Whenever changes occur to a server’s data-shared vari-
ables, the values are updated on all the clients that use
those variables.

B Client/Server 2-Way Communication

Theclient/server two-way communi cation processisapeer-to-peer relationship be-
tween two target machines.

Client/Server Two-Way Communication

1

CLIENT / SERVER CLIENT / SERVER

Target Machine A 2 Target Machine B

1. Target Machine A requestsdata (thinline) from Target Machine B. Target Machine B
responds (thick line) by sharing therequested variable datawith Target Machine A.
Inthiscase, Target Machine A istheclient and Target Machine B isthe server.

2. Inthesecond communication, which can occur smultaneoudy with thefirst commu-
nication, therolesarereversed. Target Machine B isnow the client and Target
MachineA istheserver. Target Machine B requestsdata (thinline) from Target

Machine A, which responds by sharing the requested variable datawith Target
MachineB.

32 Data-Sharing APl User Manual



Functional Specifications

B Multi-Client 1-Way Communication
Twotypesof clientscan communicatewith the server:
» Target machinesrunning auser gpplicationin Pro-Designer Runtime
e Machinesrunning aData-Sharing AP application

Multi-Client One-Way Communication

SERVER
(Pro-Designer Runtme)
TargetMachine
Clientwrites variables to, Clientwrites variables
and reads variables to, and reads variables
from, the server from, the server
CLIENT CLIENT
(Pro-Designer Runtme) (Data-Sharing API
TargetMachine application)

Theonly difference between the multi-client and client/server one-way communication
processesisthat, during multi-client one-way communication, the server target machine
sharesitsvariableswith morethan oneclient.

B Multi-Target 2-Way Communication Process
Multi-target communi cationisas multaneous, two-way communication process, where
thetarget machines can act asboth server and client.

Each target machine can play therole of client and request datafrom the other target
machines, which play theroleof servers. In addition to playing therole of client, each
target machine can dsofill therole of server and shareitsvariableswith other target
mechines.

In thiscommuni cation process, thetarget machines operatein apeer-to-peer relation-
ship.

Inthefollowing diagram, thefirst three scenarios show the data-sharing process be-
tween three target machines, asaone-way communication process between server and
client. Then, inthethefourth scenario, during the multi-target two-way communication
process, dl target machines communicate simultaneously—not only as server's, but
also asclients—with the other client/server target machines.
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Functional Specifications

Multi-Target Two-Way Communication

A B
1. One-way communication ClienySERVER = CLIENT/Server
between Target M achine A TargetMachine TargetMachine
(acting as server) and Target
Machines B and C (both acting u
as clients).
c CLIENT/Server
TargetMachine
A B
2. One-way communication CLIENT/Server ClienySERVER
between Target M achine B TargetM achine TargetMachine
(acting as server) and Target
Machines A and C (both acting
as clients).
c CLIENT/Server
TargetMachine
A B
3. One-way communication CLIENT/Server CLIENT/Server
between Target M achine C TargetM achine TargetMachine
(acting as server) and Target
Machines B and C (both acting 1
as clients). _
C Clien’SERVER
TargetM achine
A B
4. Two-way communication CLIENT / CLIENT /
' y . SERVER SERVER
between Target Machines A, B, TargetMachine TargetMachine

and C (each acting as both client
and server). u ﬁ
CLIENT/
C SERVER
TargetM achine
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B Multi-Platform, Multi-Target 2-Way Communication
Themulti-platform, multi-target two-way communication processrefersto two-way

Functional Specifications

communi cation between multipletypesof target machines.

Multi-Platform, Multi-Target Two-Way Communication

CLIENT / SERVER
(Pro-Designer Runtime)
PC/AT (PL Series)
targetmachine

Client/server target machines write
variables to and read variables from
other client/server target machines.

CLIENT / SERVER
(Pro-Designer Runtme)
PS Series Type G
targetmachine

s |
4

CLIENT / SERVER
(Pro-Designer Runtme)
PS Series Type P
target machine

Inthediagram above, threetarget machinesare s multanoudly sharing and accessing
variables. Thesignificant aspect of thiscommunication processisthat the platforms of
each target machineisdifferent. ThereisaPC/AT (PL Series) target machine, aPS

Series Type G target machine, and aPS Series Type Ptarget machine. Communication

occurs seamlessly betweenthedifferent platforms.

Data-Sharing APl User Manual
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Chapter
4 Performance Specifications

A target machine can act asaData-Sharing server, aclient, or both. A machinerunning
aData-Sharing API application can act only asaclient. Multipleclients can accessthe
samevariables.

Likeany communication system, for data-sharing to run efficiently, certain criteriamust
bemet. Oneof thecriteriaislimiting the number of shared variables.

The suggested maximum number of variablesdependson:

» Thenumber of variablesthat aclient accessesfromal other servers(i.e., clientscan
accessvariablesfrom morethan one server)

» Thenumber of variablesshared by the server

Thesuggested maximum number of variables shared by each type of target machineis:
» PC/AT (PL Series): 400
 PSSeriesTypeG: 150
 PSSeriesTypeP:. 150
» GP-2000 Series: 150
» Factory Gateway: 75
B Suggested Maximum Number of Variables Shared by the Server

Inthefollowing example, the variables accessed by each client are not accessed by any
of theother clients. Of its400 variables, the server shares:

o 175withthePC/AT client
o 125withthePS Series Type G client
» 100withthe PS Series TypeP client

400 variables
I I |
SERVER : ’I —]
PCIAT (PL Series) 175 1 125 —t— 100 —
i i
I i I. 1 .
175 variables 125 variables 100 variables
(Suggested Max.: 400 variables) (Max.: 150 variables) (Max.: 150 variables)
I 1 1 | 1
e —  —
1 ————— ————
] ——— ———]
|  — ——1
CLIENT CLIENT CLIENT
PCI/AT (PL Series) PS Series Type G PS Series Type P

Data-Sharing APl User Manual 4-1



B Suggested Maximum Number of Variables Accessible by Each Client

Thefollowing diagramisan exampl e of the suggested maximum number of variablesthat
each client can accessfromthe server.

3.2 —* Communication Process’

Inthisexample, each client accessesthe suggested maximum number of variablesfrom

thesame server. Someor al of thevariables accessed by each client arealso being
accessed by the other two clients.

» ThePC/AT (PL Series) client accesses400 variables, 250 of which are accessed by
the other two clients.

» ThePSSeriesType G client accesses 150 variables, all of which are accessed by the
PC/AT (PL Series) client, and 50 of which are accessed by the PS Series Type P client.

» ThePS Series Type P client accesses 150 variables, al of which are accessed by the
PC/AT (PL Series) client, and 50 of which are accessed by the PS Series Type G client.

400 variables

SERVER
PC/AT (PL Series)
I ) 1
400 variables 150 variables 150 variables
1 1
CLIENT CLIENT CLIENT
PC/AT (PL Series) PS Series Type G PS Series Type P

variables accessed by the PC/AT only (150)
variables accessed by the PC/AT and the PS-G (100)
variables accessed by the PC/AT and the PS-P (100)
variables accessed byall three clients (50)

400 - total number of variables shared by the server

Inthisexample, 400 isthetotal number of variablesthat the server shareswiththe
clients. However, because each client accesses each variable separately, the server’s
processing load isthesameasif 700 variablesare shared.

Thenumber of variablesthat any onetype of target machine can shareislimited not by
design, but by the speed required to processvariables.

The suggested maximum number of variables shared between two target machines
dependson:

* Thetypeof target machines

» Thenumber of variablesshared by the server

» Thenumber of variablesthat aclient isaccessing from other servers
* Processingload onclientsand servers

4-2
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Chapter

5 Steps: Using Data-Sharing API

Follow the stepsin theflowchart to usethe Data-Sharing APl and accessthevariables
shared by aPro-Designer Runtime user application.

Pro-Designer

Set up data-sharing in the user
application.

v

Setup shared variables.

v

Build the user application.

To run the Data-Sharing Alh

application on Windows NT,
2000, or XP, set the system
path of the Data-Sharing API.

Use the Data-Sharing API to
create an application in C or
C++, and use the shared user
application variables.

Set the system path to the
Data-Sharing API, or put the
Data-Sharing API application
file in the appropriate folder.

Start Pro-Designer Runtime.

Data-Sharing
API Application

In Pro-Designer, select the
Target node and set its Data-
Sharing property to TRUE.

Select the variables to share
and assign them to the same
access group.

Right-click the Target node
and click Build.

Setup the Windows
system path.

!

Create a Data-Sharing API
application.

v

Insert the Data-Sharing API

application in the appropriate folder.
« Windows NT, 2000, and XP:

"Ipro-face/Pro-Runtime/public/Bin/"

+ Windows CE: "/pro-face/Pro-

Runtime/public/Bin/WinCE/ "

~

Download and start the user
application in Pro-Designer
Runtime.

Run the Data-Sharing APl application.

Data-sharing begins.

WY Reference .4

6.1 -"Target Data-
Sharing Property"

4.2 -"Suggested
Maximum Number of
Shared Variables" and
Chapter 6 —"Setup
Pro-Designer"

8.1 - "Data-Sharing API
Setup."

8.2 — "Starting to use the
Data-Sharing API"and
8.3 —"Data-Sharing APl ."

7.1 -"Pro-Designer
Runtime Errors."

Data-Sharing APl User Manual
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1. Target DataSharing Property 3. Shared Variable Reference
2. Target IPAddress and Port Format
Properties 4. Access Group DataSharing

Chapter Property
6 Set up Pro-Designer

6.1 Target DataSharing Property

To enable data-sharing on atarget machine, in the Pro-Designer editor, select the Target
node, and in the Inspector set the DataSharing property to TRUE.

The DataSharing property changesoperationsasfollows.

DataSharing = TRUE DataSharing = FALSE
Functionality Variables in the user application  |Variables in the user application can
are not shared. be shared with other Targets in the

Pro-Designer project and with Data-
Sharing APl applications.

Accessing Can read to / write from variables in{Can read to / write from variables in
variables in other

T other target machines. other target machines.
user applications

6.2 Target IPAddress and Port Properties

ThelPAddress property isavailablewhen you click the Target node. Enter the | P
address of thetarget machinewherethisuser gpplicationwill berunning. Thedefined IP
addressisused by data-sharing to enable other target machinesto accessthistarget’'s
variables.

When the Target node’s DataSharing property is TRUE, the Port property becomes
available. Port definesthe communication port number used by the Data-Sharing
protocol. If you don’t define aport number, 6000 isused.

6.3 Shared Variable Reference Format

Toreferenceashared variable, enter thetarget and variable name:
[Target Name].[Variable Name]
For example, Assembly7.OverflowTank refersto the variable OverflowTank in the
target Assembly?7.
Script Example
intitemp;
itemp=123;
Assembly7.0OverflowTank.write(itemp);

Data-Sharing APl User Manual 6-1



Chapter 6 — Pro-Designer Editor

6.4 Access Group DataSharing Property

From the Navigator window’ s Project tab, expand Target and I/O Manager, then click
the AccessGroup node. In the Inspector, set the DataSharing property to define
whether the variablesassigned to the access group are always monitored (Always), or
aremonitored only when being used onthetarget machine (Dynamic).

Ihs pechar

- bocegslEraup
Hame AcceszGroupd3
PalRate b ediLirm
DrataSharng Dhyramnic:
Always

Inepector |

Dynamic Anaccessgroup isset to Dynamic, by default, so that updateswill occur:

whenavariableisusedinthecurrent panel of either thetarget machine
or aremote machine

when avariable' sK eepHistory property issetto True
whenavariableisusedintrend graphs
whenavariableaarmisenabled
whenavariableisusedinscripts

Pro-face recommendsthat you usethedefault setting (Dynamic) inthe
DataSharing property.

Always  Pro-facerecommendsthat you set only the highest priority variablesto
Always. Otherwise, system performancewill decline,

%Ik'v\ote:

X2

e To run both Pro-Designer Runtime and a Data-Sharing
API application on the same machine, start Pro-Designer
Runtime before starting the Data-Sharing API application.

» To start the Data-Sharing API application, insert a short-

cut to Pro-Designer Runtime in the Windows Startup menu,
then create a script in the user application (createProcess).

62
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7.1

Chapter

1. Pro-Designer Runtime Errors
2. Changing IP Address at
Runtime

/ Pro-Designer Runtime

Thischapter describes Pro-Designer Runtimefesturesrel ated to shared variables.

Pro-Designer Runtime Errors

Thefollowingtablelistserror conditions.

Condition

Problem

Error Confirmation

1 [Server target
machine does

Pro-Designer
Runtime does not

An error message displays on the client target
machine, and only the display area of Value

from or write to
data-shared
variables.

not start up startup on the server [animations is visible. When the data type for the
target machine. Value animation is string, then the display area
and the defined string are visible.
The cable that APLC communication error message displays on
connects the server  [the server target machine. On the client target
target machine and  |machine, an error message displays initially, but
the PLC was then the user application runs with variable values
disconnected during [of 0. Floatand integer variables are 0, and discrete
the startup of Pro- variables are displayed with the OFF label. When
Designer Runtime.  |a value animation displays a string variable, only
the display area is visible.

2 [No The cable that APLC communication error message displays on
communication [connects the server  |the server target machine. On the client target
with server target |target machine and  |machine, an error message displays initially, but
machine. i.e.,  [the PLC has been processing continues with previously polled
unabletoread |disconnected. values.

Pro-Designer
Runtime has shut
down on the server
target machine.

On the client target machine, an error message
initially displays, but processing continues with
previously polled values.

The cable that
connects the server
target machine and
the client target
machine is
disconnected.

On the client target machine, an error message
initially displays, but processing continues with
previously polled values.

Data-Sharing APl User Manual
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7.2 Changing IP Address at Runtime

When using Data-Sharing and you changethe network addresson aserver target
machine, theclient target machines cannot find the server anymore. Thiserror occurs
even whenyou changethe | P address using Pro-Designer Runtime' s configuration menu.

When you want to changethe | P address of aserver target machine, make sureyou
also changethe user gpplication’sIPaddressinthe Pro-Designer editor. Definethe new
IPaddressinthe Target propertiesand rebuild all thetargetsthat refer to the user
application’svariables. That meansthat user applicationson all the client target machines
must be built and downl oaded again so they refer to the server’snew | P address.

@Ikv\ote: Changing the IP address of one target machine may seem
2]  like an innocent change, but if the target machine is acting as
a server, then the change has ramifications on multiple tar-
get machines and the user applications for all of them must
be rebuilt and downloaded.

-2
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1. Data-Sharing API Setup 4. Steps to Access Shared Data
2. Starting to use the Data- Examples: Data-Sharing API
Sharing API 6. Connections between Pro-

C h ap t e r 3. Data-Sharing API Designer Runtime
7. API Details
8 Operation

o

8.1 Data-Sharing APl Setup

8.1.1 Connecting Data-Sharing APl and Pro-Designer Runtime

Using thethe Data-Sharing AP, you can create applicationsin C or C++ that access
variableor PLC register valuesin Pro-Designer Runtime. The Data-Sharing AP .dl
filesarerequiredto runthe application.

PC Pro-Designer Runtime

Variable
B

Data-Sharing API Application

Link

Object B
Data-Sharing API .dll 1
|
1
A I ! !
1 1 ! |
! ! : : I
1 ! Network 1. \ 4
Data-Sharing —-———===-=--- Data-Sharing PLC Y
Protocol t-=-=======- Protocol

8.1.2 Data-Sharing APl and Protocol Setup

Thefollowing settings arerequired to usethe Data-Sharing APl and Data-Sharing
protocol from an application.

B System Path
[WindowsNT, Windows 2000, or Windows XP]
When using the Data-Sharing API, setting up the system path isrequired so accessis
availabletodl sub-directoriesin Pro-Designer Runtime. Thesystem pathisused toload
thekernel, configuration, and error system.

Data-Sharing APl User Manual 8-1



Chapter 8 — Operation

To set up the system path (Windows N T, Windows 2000, or Windows XP):
1. OpentheWindows Control Panel and click the System icon.

2. Inthe System Propertiesdiaog box, click the Environment tab, scroll down the
System Variableslistbox and click the Path variable.

3. Addthe path “installed directory/pro-face/Pro-Runtime/public/bin” tothe Value
box and click Set.

Thispathisa so used asaparameter wheninitiaizing the Data-Sharing AP (i.e.,
I nitRuntimeA dapter, | nitRuntimeA dapterEx).

[Windows CE]
Placetheapplicationfile (.exe) created with the Data-Sharing API into “installed
directory/public/bin/\WinCE.”

B Project Configuration

The second parameter used by the InitRuntimeA dapterEx function definesthe project
configuration. The project configurationisatext filewhich, among other things, identifies
the port number used by the Data- Sharing protocol.

To createthe configurationfilefor the Data-Sharing API application, copy the
Project.cfg (installed directory/Pro-face/Docs/Cfg/Project.cfg) into the directory of the
Data-Sharing API application.

Definetwo parameterswhen you start InitRuntimeAdapterEx. Inthefirst parameter,
definethe complete path of Pro-Designer Runtime (installed directory/pro-face/Pro-
Runtime/public/bin). In the second parameter, define the compl ete path of the project
configurationfile

8.2  Starting to use the Data-Sharing API

TheData-Sharing API isprovided asaWindows.dll file.
Thefollowingisanintroduction to useof the AP!.
8.7 — " API Details

B RuntimeAdapter.hislocatedin*“installed directory/Pro-face/Docs/Include.” This
header filelistsal the datatypesusedinthe Data-Sharing API.

B Tousethe Data-Sharing API, the user created application must load the
RuntimeAdapter.dll fileand get apointer to the process (LoadLibrary,
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API

Name

Description

InitRuntimeAdapter

Initializes the Data-Sharing APIs. Must be called before
any other Data-Sharing API calls.

InitRuntimeAdapterEx

An extended Data-Sharing API initialization function
that enables running a Data-Sharing APl application
on the same platform as Pro-Designer Runtime. To
ensure the same Project.cfg file, and thus the same
port number, is not used for both, the second
parameter defines the location of the configuration file
for the Data-Sharing API application.

ConnectToVars

Connects the Data-Sharing APl application’s variable
list with the server target machine's variable list. A
connection handle is returned for each variable that is
successfully connected. Otherwise, an invalid handle
(-1) is returned. T he Data-Sharing APl application is
responsible for allocating and releasing the buffer for
the list of handles.

DisconnectFromVars

Releases all the variable connections from the list of
handles.

WriteDataToVar

Uses the defined connection to write a value to the
shared variable. Returns TRUE when the operation is
successful.

RegConnectErrorinformCallback

Registers the function called when a variable
connection cannot be established.

RegUpdateDataCallback

Registers the function called when the Data-Sharing
APl application receives updated data.

ShutdownRuntimeAdapter

Ends the Data-Sharing APl application.

@Ik\l\ote: m When defining the path of Project.cfg (for

2

InitRuntimeAdapterEx), name the complete path, includ-
ing the filename.

® When using Pro-Designer Runtime and the Data-Sharing
API application on the same machine, the IP address
passed to the ConnectTovars function should be
“INET:127.0.0.1:xxxx,” where xxxx is the Port number of the
user application on the server target machine. The
127.0.0.1 IP address enables access to Pro-Designer
Runtime without going through the network, even though
the target machine has a different IP address.
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8.4 Steps to Access Shared Data

8.4.1 Initialize the Data-Sharing API

m UselnitRuntimeAdapterEx toinitiaizethe Data-Sharing APl and the project configu-
rationfile. Beforemaking thiscall, set up the system path—required for loading the
kernel, configuration, and error system. Oncethe Data-Sharing AP isinitialized, use
the RegConnectErrorlnformCallback and RegUpdateDataCal Iback functionsin the
Data-Sharing API application to register thefunctionsthat handleserrorsand vari-
ableupdates.

8.4.2 Read Data

m UseRegisterUpdateDataCallback to register the function that handles dataupdates
withthe Data-Sharing API. RegisterUpdateDataCallback is called whenever the
Data-Sharing API receives new datafrom the server target machine.

m ConnectToVarsisasynchronous. Thisfunctionimmediately returnsan empty variable
handle, whichis populated when the server target machinerespondswith there-
guested variabledata. If an error has occurred, such asthevariableisnot available,
the Data-Sharing API notifiesthe application by calling thefunction registered with
RegConnectErrorlnformCallback.

8.4.3 Write Data

m TheData-Sharing API application canwrite datato ashared variableat any time
usingtheWriteDataTo function.

When datafrom avariableisnolonger required, you can rel easethe connectionto
thevariableinthe Data-Sharing API application by calling DisconnectFromVars. Or,
to shutdown the Data-Sharing API dtogether, call ShutdownRuntimeAdapter.
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8.5 Examples: Data-Sharing API

Thefollowing examples show how to usethe Data-Sharing AP in specific Situations.

Example1l—Data-Sharing APl Application ReadsDatafrom Pro-Designer

Runtime
Panel 1
Data-Sharing API
Application INT1
INT2

T INT3

Data-Sharing Pro-Designer

b

Data-Sharing Protocol Runtime Panel 2
-
API \
INT4
INT5

B | nitRuntimeAdapter Ex(runtime directory, configuration file)
m Called onceper process, initializesthe Data-Sharing AP

m Runtimedirectory istheroot directory of Pro-Designer Runtime (e.g. installation
directory\pro-face\Pro-Runtime\public).

m Theconfigurationfileisthe®Project.cfg” fileused to configurethe Data-Sharing API.

B RegUpdateDataCallback(UpdateDataCallback)
m Inthisexample, UpdateDataCallback isthe function defined by the user to handle
dataupdatesfrom the Data-Sharing AP!I.

m When connecting, thisfunctioniscalled oncefor each variablesoitsvalueisinitial -
ized.

B ConnectToVars()

m TheData-Sharing AP application connectsto all thevariablesin the Pro-Designer
Runtime user application, and usssVAR_READ_ONLY_ATTRIB
(RuntimeAdapter.h).

m When the connectionisestablished, UpdateDataCallback iscalled oncefor each
variable, toinitidizethevariablevauesintheconnectionlist.

m ConnectToVarsreturnsimmediately, and when thereisan error, such asthe defined
variable namedoesnot exist, an error ispassed to the user defined function
ErrorlnformCallback.
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B RegConnectErrorinformCallback(ErrorinformCallback)

m ErrorinformCallback, afunction definedin the Data-Sharing APl application, iscaled
by the Data-Sharing API when it could not connect to aPro-Designer variable.

B DisconnectFromVar s()
m Thisfunction breaks connectionsto the specified variables.

B ShutdownRuntimeAdapter ()

m Thisfunctioniscalled once per process, to end the Data-Sharing APl when exiting
the process.

Example2—-Data-Sharing APl Application WritesDatato Pro-Designer

Runtime
Panel 1
Data-Sharing API
Application INT1
INT2

¢ INT3

b

Data-Sharing
. Pro-Designer
- Protocol
Data-Sharing - Runtime Panel 2
API
INT4
INTS

B | nitRuntimeAdapter Ex(runtime directory, configuration file)
m Called onceper process, initiadlizesthe Data-Sharing API.

m Runtimedirectory istheroot directory of Pro-Designer Runtime (e.g. installation
directory\pro-face\Pro-Runtime\public).

m Theconfigurationfileisthe* Project.cfg” fileusedto configurethe Data-Sharing API.

B ConnectToVars()

m TheData-Sharing API application connectsto all thevariablesinthe Pro-Designer
Runtime user application, and usesVAR_READ_ONLY_ATTRIB
(RuntimeAdepter.h).

m ConnectToVarsreturnsimmediately, and when thereisan error, such asthe defined
variablenamedoesnot exist, an error ispassed to the user defined function
ErrorlnformCallback.
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B RegConnectErrorinformCallback(ErrorinformCallback)
m ErrorinformCallback, afunction defined inthe Data-Sharing application, iscalled by
the Data-Sharing APl when it could not connect to aPro-Designer variable.
B WriteDataToVar ()

m TheData-Sharing API gpplication usesthisfunction towritevauesto variablesin
Pro-Designer Runtime. I dentify the variable by using the handlereturned by the
ConnectToVarsfunction. You canwriteonly to onevariableat atime. Cal this
function multipletimestowriteto morethan onevariable.

B DisconnectFromVar s()
m Thisfunction breaks connectionsto the specified variables.

B ShutdownRuntimeAdapter ()
m Thisfunctioniscalled once per process, to end the Data- Sharing APl when exiting
the process.

Example3—Data-Sharing APl Application Reads/WritesDatato
Pro-Designer Runtime

Panel 1
Data-Sharing API
Application INT1
INT2

L / INT3

Data-Sharing bro-Desi
ro-Designer
- i Protocol
Data-Sharing Runtime Panel 2
API
INT4
INT5

B | nitRuntimeAdapter Ex(runtime directory, configuration file)
m Called onceper process, initializesthe Data-Sharing API.

m Runtimedirectory istheroot directory of Pro-Designer Runtime (e.g. installation
directory\pro-face\Pro-Runtime\public).

m Theconfigurationfileisthe®Project.cfg” fileused to configurethe Data-Sharing API.
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B RegUpdateDataCallback(UpdateDataCallback)

m [nthisexample, UpdateDataCallback isthe function defined by the user to handle
dataupdatesfrom the Data-Sharing API.

m When connecting thevariables, thisfunctioniscalled oncefor each variable so their
vauesareinitiaized.

B ConnectToVars()

m TheData-Sharing AP application connectsto all thevariablesinthe Pro-Designer
Runtime user application, and usssVAR_READ_ONLY_ATTRIB
(RuntimeAdapter.h).

m Whenthe connectionisestablished, UpdateDataCallback iscalled oncefor each
variable, toinitidizethevariableva uesintheconnectionlist.

m ConnectToVarsreturnsimmediately, and when thereisan error, such asthe defined

variable namedoesnot exist, an error ispassed to the user defined function
ErrorlnformCallback.

B RegConnectErrorinformCallback(ErrorinformCallback)

m ErrorinformCallback isthe user created function called by the Data-Sharing AP
when avariableisnot found onthe Pro-Designer Runtime.

B WriteDataToVar ()
m TheData-Sharing AP application calsthisfunctiontowritevaluestoavariablein
the Pro-Designer Runtime user application. I dentify thevariableby using thehandle

returned by the ConnectToVarsfunction. You canwriteonly to onevariableat atime.
Call thisfunction multipletimesto writemorethan onevariable.

B DisconnectFromVar s()
m Thisfunction breaks connectionsto the specified variables.
B ShutdownRuntimeAdapter ()

m Thisfunctioniscalled onceper process, to end the Data- Sharing APl when exiting
the process.
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8.6 Connection from One Pro-Designer
Runtime to Another

Thefollowing diagram showshow Pro-Designer Runtime connectsto another instance
of Pro-Designer Runtime.

Pro-Designer Runtime 1 Pro-Designer Runtime 2

Var. A 4— Var. B
'
* \ Link 4
A : : ource B
1

| Protocol
1 1

' Data-Sharing |~~~ " 7 " Data-Sharing !
Protocol " Network | Protocol

PLC X Protocol PLC X Protocol
\ 4 Y

PLC X PLCY

All the necessary Java, configuration, and communication datafilesare generated by the
Pro-Designer editor, so no extrasetup isrequired by the user.

m |nPro-Designer Runtime 1, Variable A reads and writes datato and from PLC X.
m |nPro-Designer Runtime 2, Variable B reads and writesdatato and fromPLC Y.
m |naddition, Variable A and Variable B sharetheir datawith the other runtime.
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8.7 API Detalils

B Details of RuntimeAdapter.h

m Someof thedatatypesused by thefunctionslisted inthissection aredefinedin
RuntimeAdapter.h (seetable, below).

Type | Value | Constant

Variable Data Type

unsigned char UNITS;

unsigned short UNIT 16;

unsigned int UNIT32;

signed char INTS8;

signed short INT 16;

signed int INT32;

Attribute

Write Only 1 VAR_WRITE_ONLY ATTRIB

Read Only 2 VAR_READ ONLY_ATTRIB

Read Write 3 VAR _READ WRITE ATTRIB

Requested Data Type

Integer 0 VAR _TYPE INT

Float 1 VAR_TYPE_FLOAT

String 2 VAR _TYPE_STRING

Discrete 3 VAR _TYPE_DISCRETE
Name . InitRuntimeAdapter

bool InitRuntimeAdapter

(

)

Parameters : UNICHAR* SystemPath
Path of Pro-Designer Runtime system. NT or 2000 path is“installation
directory/pro-face/pro-runtime/public/bin,” Win CE pathis”ingalla-
tiondirectory/public/bin/WinCE.”

Return . bool

Comments . Initidizesthe Data-Sharing APl with the Pro-Designer Runtime system.
Thiscall must bemade prior to any other callsinthe Data-Sharing API
goplication. After successtully initidizingthe APl withtheruntimesys-
tem, returns TRUE.

UNICHAR* SystemPath
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I nitRuntimeAdapter Ex

bool InitRuntimeAdapter

(
UNICHAR* SystemPath,

UNICHAR* ConfigFilename
)

UNICHAR* SystemPath

Path of Pro-Designer Runtimesystem. NT or 2000 pathis*“installation
directory/pro-face/pro-runtime/public/bin,” Win CE pathis”installa-
tiondirectory/public/bin/WinCE.”

UNICHAR* ConfigFilename

Entire path of configurationfile, including thefilename

bool

Expandson InitRuntimeAdapter. Inadditiontoinitializing the Data-
Sharing API with the Pro-Designer Runtime system, thismethod also
identifiestheconfigurationfile.

Thiscall must bemade prior to any other callsinthe Data-Sharing API
goplication. After successfully initidizing the APl withtheruntimesystem
and pointing to the configurationfile, returnsTRUE.

ConnectToVars
bool InitRuntimeAdapter

(
UNICHAR*  ServerAddr,

UINT16 NumOfVars,

UNICHAR* VarNameList[],

BYTE* DataTypelList,

BYTE* DirAtribList,

UINT32* AssignAppHandleList,
CONNECTHANDLES*  RetAdapterHandleList

)

UNICHAR* ServerAddr

| dentifiesthe | P address and Port number of the server target machine
the Data-Sharing API gpplicationistryingto access.

UNIT16  NumOfTags

Definesthe number of variablesto connect.

UNICHAR* RemoteVariableNameList[]

Liststhenamesof the variablesto connect in the server target machine
BYTE* DataTypeList

Liststhe datatypesof the variablesrequested (Integer, Discrete, Float,
or String)

BYTE* DirAttribList

Liststhevariableread/write control (R, W, R/W)
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Return
Comments

Name

Parameters

Return
Comments

UINT32* AssignAppHandleList

Liststhe handlesfor each variable provided by the Data-Sharing AP
application. When avariablevalueisupdated, it usesthevariable handle
defined here.

CONNECTHANDLE* RetAdapterHandleList

Liststhe handlesfor each variablereturned by the Data-Sharing API.
The corresponding variable handleisused when the Data-Sharing AP
application makesaread or writerequest to the shared variable.

bool

Usesthe Data-Sharing APl to make connectionsto the defined list of
variablesintheserver target machine. A connection handleisreturned
for each variablethat successfully connects. Otherwise, aninvalid handle
(-1) isreturned. Thecallerisresponsblefor alocating and releasingthe
buffer for the connection handlelist.

DisconnectFromVars
bool DisconnectFromVars

(
UINT16 NumOfHandles,

CONNECTHANDLE* AppHandleList
)

UINT16 NumOfHandles
Definesthe number of connection handlesto remove

CONNECTHANDLE* AdapterHandleList

Thehandlelist returned when ConnectToVarsisused to establish
variable connections.

bool

Removesdl thevariable connectionsinthislist of handles.
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WriteDataToVar
bool WriteDataToVar

(
CONNECTHANDLE AdapterHandle,

UINT16 Datalen,
void* Data

)

CONNECTHANDLE AdapterHandle

Definesthe variable datafor thewrite operation by passing the corre-
sponding connection handle.

UINT16 Datal en

Definesthelength of thedatain bytes. Discretesare 1 byte, integersand
floatsare 4 bytes, and strings can be any number of bytes.

void* Data
Theactud datawritten to thevariable on the server target machine.

bool

Usesthevariable connection handleto write datato ashared variable
ontheserver target machine. After successfully writing thedatato the
variable, returnsTRUE; otherwise, returns FAL SE.

Writing ava uethat isthe ssme asthe one currently set to avariablewill
not cause adatachange operation in Pro-Designer Runtime.

RegConnectErrorinformCallback
void RegConnectErrorinformCallback

(

bool (
CONNECT_STATUS ConnectionStatus,
UINT16 NumOfHandles,
UINT32* AppHandleList )

)

bool (* ErrorlnformCallback)

User created method that’s called when thereisan error. Usethe
defined parametersand return typefor ErrorlnformCallback.
CONNECT_STATUS ConnectionStatus

Showstheoperation or error status of the asynchronous connection.
UINT16 NumOfHandles

When the ConnectionStatusisan error, thisparameter definesthe
number of handlesin AppHandleList.

UINT32* AppHandleList

When the ConnectionStatusisan error, thisparameter definesthelist of
application handleswith errors.

void
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Comments

Usethisfunctionto createthefunction (ErrorlnformCallback) that will
handleerror conditionswhen attempting to make variable connections.
Thefunction must usethe defined parametersand return abool:

CONNECT_STATUS ConnectionStatus

UINT16 NumOfHandles
UINT32* AppHandleList

Theuser defined function showsthe status of connections:

« RTA_CONNECTING
« RTA_CONNECTED

« RTA_TAGNAME_ERROR

« RTA_TOO _MANY_TAGS ERROR
« RTA_VERSION_ERROR

When establishing aconnection or when aconnectioniscut
(RTA_CONNECTING, RTA_CONNECTED), the Data-Sharing API
popul atesthe AppHandleList with pointersto the | P addressand port
number (UNICODE text strings) of the target machinethat was con-
nected or disconnected.

When you try to access more than the number of connectionsthe server
target machine can support, ConnectionStatusis

RTA_TOO _MANY_TAGS ERROR. Thiserror can also result when
multipleclient target machines accessvariablesonthe server.,

Whenyou try to accessavariablethat isn't availableonthe server
target machine, ConnectionStatusisRTA_TAGNAME_ERROR.

Whenyou try to accessaserver target machinethat isusing adifferent
version of the Data-Sharing protocol, then ConnectionStatusis
RTA_VERSION_ERROR.

When thereisaconnection error, every heartbeat ConnectToVars
attemptsto connect to the server target machine, and
RTA_CONNECTING ispassed to thiserror function.

When the connection issuccessful with al thedefined variables,
ConnectionStatusisRTA_CONNECTED.

When the connection issuccessful with aportion of thevariables, then
ConnectionStatusisRTA_ TAGNAME_ERROR and AppHandleList
containsthevariable connectionsthat failed.

When thereisaproblem with the connection, Errorl nformCallback
returnsRTA_CONNECTING; when the connection issuccessful,
returns RTA_CONNECTED.
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Name . RegUpdateDataCallback

void RegUpdateDataCallback

(
bool (

UINT32 AppHandle,
UINT16 DataBytelen,
void* Data )

)

Parameters  :  bool (* UpdateDataCallback)
User created method that’s called by the Data-Sharing APl wheniit
receives updated variable datafrom the server target machine. Usethe
defined parametersand return type.
UINT32AppHandle
A vdidvariablehandlefromthelist of handles.

UINT16 DataBytel en
Total bytelength of the data.

void* Data
Datathat isupdated by UpdateDataCallback.
Return : vaod
Comments . Usethisfunction to createthe function (UpdateDataCallback) that will

handlevariable updatesfrom the Data-Sharing API. Thefunction must
usethedefined parameters.

UINT32 AppHandle
UINT16 DataBytelLen
void* Data

Thefunction must return abool vaue.

Name : ShutdownRuntimeAdapter
bool ShutdownRuntimeAdapter ()
Parameters  : vod
Return . boal
Comments : ReturnsTRUE whenthe Data-Sharing APl isshut down successtully.
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9 Sample Code

Code samplesfor aworking Data-Sharing AP application arelocated in:

installed directory/pro-face/docs/sample

Filesinthefolder areasfollows.

e Dsapi/main.cpp

* Dsapi/Dsapi.dsw

e Dsapi/Dsapi.dsp

* Dsapi/RuntimeAdapter.h
* Dsapi/Debug

* Dsapi/Release

Samplecode

Project work space

Projectfile

Heeder file

Storesthe debug application

Storesthe production-ready application
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