Win-GRAF Getting Started

By ICP DAS CO., LTD., 2014, All Rights Reserved.

ICP DAS CO., LTD. would like to congratulate you own your purchase of our Win-GRAF PACs. The ease to
integration of the controller system and the power of the Win-GRAF software program combine to make
a powerful, yet inexpensive industrial process control system.

Win-GRAF PAC (Programming Automation Controller) Series of ICP DAS includes:

ViewPAC-1000: VP-1238-CE7

ViewPAC-2000: VP-2208-CE7, VP-2238-CE7

ViewPAC-4000: VP-4208-CE7, VP-4238-CE7

WinPAC-5000: WP-5238-CE7

WinPAC-8000: WP-8148, WP-8448, WP-8848
WP-8128-CE7, WP-8428-CE7, WP-8828-CE7

XPAC-8000-CE6 XP-8048-CE6, XP-8348-CE6, XP-8748-CE6

XP-8038-CE6, XP-8138-CE6, XP-8338-CE6, XP-8738-CE6

Legal Liability
ICP DAS CO., LTD. assumes no liability for any and all damages that may be incurred by the user as a
consequence of this product. ICP DAS CO., LTD. reserves the right to change this manual at any time
without notice.

ICP DAS CO., LTD. constantly strives to provide our customers with the most reliable and accurate
information possible regarding our products. However, ICP DAS CO., LTD. assumes no responsibility
for its use, or for any infringements of patents or other rights of third parties resulting from its use.

Trademark & Copyright Notice
The names of products are used for identification purposes only, and are the registered trademarks of
their respective owners or companies.

The version number and release date of this document are listed at the bottom of each page. Users
can download the latest document on FTP:
ftp://ftp.icpdas.com.tw/pub/cd/win-graf-workbench-cd/tutorials/

Technical Service
Win-GRAF Web site:
http://www.icpdas.com/root/product/solutions/softplc based on pac/win-graf/win-graf.html

New Win-GRAF workbench, Lib and PAC driver:
http://www.icpdas.com/root/product/solutions/softplc based on pac/win-graf/download/
win-graf-driver.html

Please contact local agent or email problem-report to service@icpdas.com.
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Chapter1 Software Installation and Hardware Setting

1.1 Installing the Win-GRAF Workbench

Before installing the Win-GRAF Workbench, check the installation environment on your PC.

System requirements:
® 0.S.: Windows XP, Windows Vista, Windows 7, Windows 8 (32-bits or 64 bits)
® Microsoft .Net Framework 3.5 (Download it on the Microsoft web site:
http://www.microsoft.com/zh-tw/download/details.aspx?id=22)
® RAM: 1 GB minimum (Recommended: 2 GB or more)
® Available hard-disk space: 200 MB minimum

Installation Steps:
1. Double-click the “Win-GRAF-setup-ver-x.xx.exe” file in the Win-GRAF installation CD(or download
the latest version of the Win-GRAF Workbench on the website: http://www.icpdas.com/root/
product/solutions/softplc_based on pac/win-graf/download/win-graf-driver.html) to begin the

process.
Win-GRAF-swtp-ver-1.01 exe
s | Win-GEAF Setup
IR 1Cr DAz co, LTD.

2. Click “Next” to continue and then select “l accept the agreement”, then click “Next” to continue.

Setup - Win-GRAF

Welcome to the Win-GRAF Setup
Wizard

This will install Win-GRAF version 1.01 on wour computer,

It is recommended that wou close all other applications before
conkinuing.

Click Mext ko continue, or Cancel to exit Setup.
Setup - Win-GRAF
License Agreement

Please read the Following impartant information before continuing,

Please read the Following License Agreement. You must accept the terms of this
agreemant before continuing with the installation,

Welcome bo the Win-GRAF setup progran, ~

controllers) praduced by ICP DAS.

The win-GRAF is a ICP DAS software, Ik supports only hardwares (P&C, PLC, [ Met > * [ Cancel
N

W ARMIMNG: This software is pratectked by copyright law and international treaties,

IJnauthorized reproduction or distribution of this software, or any porkion of it,
may result in severe civil and criminal penalties and will be prosecuted ko the
maximum extent possible under law,

T/ 1 do not accept the agreement

[ <Back || mext> *[ Cancel |
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3. Recommend to use the default installation path (i.e., “C:\Win-GRAF”) and then click “Next” to

continue.

Setup - Win-GRAF

Select Destination Location
Where should Win-GRAF be installed?

.—.J Setup will install Win-GRAF into the Following folder,

To continue, click Mext, IF vou would like ko select a different Folder, click Browse,

| i GRAF

| [ Browse...

AL least 77,4 MB of Free disk space is required,

[ <Back | ﬂext:b*[ Cancel |

4. Click “Next” to add a “Win-GRAF” folder shortcut in the “Start” menu, and then select “Create a
desktop icon” to add a desktop shortcut, then click “Next” to continue.

Setup - Win-GRAF

Select Additional Tasks
Wwhich additional tasks should be performedy

then click Mext,

Additional icons:

[

Select the additional basks wou would like Setup to perform while installing Win-GRAF,

Setnp - Win-GRAF

Select Start Menu Folder
Where should Setup place the program's shortcuks?

- Setup will create the program's shortouts in the Following Start Menu folder,

To continug, click Next, IF vou would like to select a different Folder, click Browse,

Win-GRAF | [ Browse. .,

< Back. ” Mext = *[ Zancel
N\

| <Back || mext k[ Cancel |

N\
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5. Click “Install” to begin installing the Win-GRAF Workbench.

Setup - Win-GRAF

Ready to Install H
Setup is now ready to begin installing Win-GRAF on your computer,

Click Install ko continue with the installation, or click Back. if you want Eo review or
change any settings,

Destination location:
CiWin-GRAF

Start Menu Folder:
‘Win-GRAF

Additional tasks:
Additional icons:
Create a deskkop icon

[ < Back ]| Install K[ Cancel ]

N

6. Before the end of the installation, you will see a pop up window and it displays:
a. The legal Win-GRAF Workbench is delivered with a legal Win-GRAF Dongle distributed by ICP DAS.
Please always plug the Win-GRAF Dongle in your PC while running it.
b. To run the Win-GRAF, require Microsoft “.Net FrameWork 3.5” installed in your PC.

Setnp - Win-GRAF X

Installing
Please wait while Setup installs Wwin-GRAF on wour computer,

Extracting files. ..
C:Win-GRAFKSHelpGR . chim

i) Setup - Win-GRAF

Information
Please read the Following important information before continuing.

\When waou are ready to continue with Setup, click Mexk,

Thank vou Far installing the Win-GRAF software,

The leqal Win-GRAF software is delivered with a legal Win-GRAF-Dongle distributed
by ICP DAS. Please abways plug the Win-GRAF-Dongle in your PC while running it.

T run the Win-GRAF, require MicraSaft ket Framewark 3.5" installed in voor PC,

For kechnical support and sales service, contact service@icpdas.com .

LCP DAas Co,, LTD

v icpdas, com
service@icpdas, com
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7. By now, you have completed the Win-GRAF installation, then click “Finish” to exit this window.
(Select “Launch Win-GRAF” to auto-run the Win-GRAF after completing the setup. If there is no
Win-GRAF Dongle in your PC, the Win-GRAF Workbench will run in Demo mode.)

Setup - Win-GRAF CoR

Completing the Win-GRAF Setup
Wizard

Setup has finished installing Win-GRAF on vour computer, The
application may be launched by selecting the installed icons.

Click Finish ko exit Setup,

< Back ” Einish Q

N

1.2 Run the Win-GRAF Workbench

Before running the Win-GRAF Workbench, make sure the Win-GRAF Dongle is plugged into your PC.
Without using a Win-GRAF Dongle, the Win-GRAF Workbench will run in Demo Mode. Open the
Windows Start menu, click on “Win-GRAF” folder and “Win-GRAF” to open this software.

Internet Explod
= J-Rme i Vi GRAF ) Libraries  »
) Googls Chrome » Il & Handbook
/) 1CPDAS b El History
(G) Outlook Express D Manal

@ Mozilla Firefox
& o ) Cper 13 1"‘"Tj"'1":}F“ﬁ‘Fk

Description of the “Win-GRAF” folder:
Libraries: For users to create their own function or modify an exist function.
Handbook: The manual details the software interface, programming environment, programming
languages, and so on, provided by COPALP.
(Or click the [Help] > [Topics] from the Win-GRAF menu bar)
History:  The modification history and features added of the Win-GRAF Workbench.
Manual:  The Win-GRAF manual provided by ICP DAS.
(Or click the [Help] > [Tutorials] from the Win-GRAF menu bar, ? Search..
the manual is located in the path “C:\Win-GRAF\Tutorials”) Tutorisls
ReadMe: The notice for the Win-GRAF Workbench. 7 About. \
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1.2.1 Win-GRAF Operating Mode
The Win-GRAF Workbench provides two operating modes:

“Demo Mode”: Without using a Win-GRAF Dongle. The compiled Win-GRAF project can run for 15
minutes in the PAC. Once the time limit has expired, users must Stop/Start this
project again and it only supports up to 40 I/0 tags.

“Large Mode”: Using a Win-GRAF Dongle. The project can run in the PAC without the time limit.

Demo Mode - Without using a Win-GRAF Dongle.
The start screen will show as below after running the Win-GRAF Workbench.

Win-GRAF Starter =3

No Win-GRAF-Dongle foung. Demo mote ! q— NO Win-GRAF Dongle found. Demo mode!

Win-GRAF

Win-GEAF ¥Yersion 1.01 {(MAE 18,2014}

Copyright by ICP DAR CO, LTI since 2014,

skkAnkk [Demmo mode] FEEERERRE

For [Large mode], please plug o the "Win-GRAF-Dongle' while mdng it.
For technical support and sales service, contact service @4icpd az oo

It describes the limitations in || Limitations in demo mode:
- Applications are limited to 40 T0s
demo mode, you can also - The code generated b the compiler stops after 15 minutes

click the main menu [Help] > = i e AT e o5 L et o

H L imitations of controller type:
[About] to see this content. =i Wi BIRE st someis oy Fadrarss (P00, FLC, eomtllbrs s byl o D08

Note: If you install the Win-GRAF Dongle in the Demo Mode, you must close Win-GRAF Workbench and
then start it again to make it become Large Mode.

Large Mode - Using a Win-GRAF Dongle.
The start screen will show as below after running the Win-GRAF Workbench.

Win-GRAF Starter (=]

Win-GRAF
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1.2.2 Win-GRAF Operating Environment

Run the Win-GRAF and then the main screen will show as below:

Win-GRAF
File View Tools Window Help
IR R TR

Workspace Ho selection!

1 Menu bar / Tool bar

Sl -

1 & Y3 & F B g = ]

b
) _fu | =

Workspace
>
Message Area
£ » Build‘ Cross references ‘ Runtime I Call stack ‘ Breakpoints ‘ Drigital sampling trace ‘ Proth,] HtAl
|Ready Mo praject 4 0,0 0x0 0,0 100% | & °
v
A. The Workspace: It allows users to create project lists, and add/open the Win-GRAF program as

well as the related settings. Moreover, the new project can be created by using a
project template.

B. The Program Area: It used to show/edit the program and can be divided into more function area.
(Refer Section 2.2.1)

C. The Message Area: It used to show compiler messages and provides more diagnostic tools.

Tips:
1. To resize a window, click and drag the side or corner of the window to change its size.
2. Press the “F1” key to open the user manual (i.e., HTML Help).

Hind or Show the window
If you carelessly closed the Variables pane or the Message Area during the programming, you can click
the menu bar "View" and select the following options to open this window again.

a'; L Local Defines

Cratpt Ctilt Alt0
Tnfos Tabl
Tufos Tabl

Output: It means the Message Area.

Infos Tabl: It means the Program Area — Variables pane (refer the Section 2.2.1).
Infos Tab2: It means the Program Area - Function Blocks pane (refer the Section 2.2.1).
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1.2.3  Win-GRAF Library Manager

Win-GRAF Workbench provides a Library Manager that can be used to look up all descriptions for
Functions, Function Blocks and I/O Boards. (The user can refer section 11.1 in the Win-GRAF User

Manual to upgrade the Win-GRAF Lib.)

1. To begin this, click the Start button and click "All Programs" > "Win-GRAF"

@ Win-GRAF |
M) Google Chrome >
(™) ICPDAS »
() Outlook Express

@ Mozilla Firefox

CR A O Opers 18

AREEA® b

» | B Libraries

Wi Win-GRAF

> "Libraries" > “OEM”.

w m_oEM

2. Inthe “Library Manager” window, click the menu bar “File” > “Open Library” and select “ICP DAS —
XP-WP-VP” then click “OK”.
3. Select any title in the “Function and FBs” tab and click the “Description” to view the usage of this

Function or Function Block; Select any title in the “I/Os” tab and click the “Description” to view the

usage of this I/O Boards.

Library Manager - Msex

IFIEN Wizard Help

S Open Library
i 15 )

m
Exit

!ICP DAS - XPWPAVP

oo

Embedded HMI
Ethernet Powerlink
Files

ICP DAS - X
Maths
Miscellaneous
FID

Plus!

PRP

m Library Manager - ICP DAS - XP-WP-YP
File Wizaxd Help

PP

Function and FBs ]/D; \ PrTJf;I; fasi | 'i'ypes

Cancel

@ Time_| Get ("c Fu.m:t:on Block: Get date and time of the PAC *)

—Ta . _a Sk ey, T ... 4o 0 eeeee Jode o.ad Al

ee do AL . TVA T WA

&il:

I m Description

—

Retain Var : Retain a variable .

in the cycle when on line change.

< |

52

#*% The "Retain Var()"™ can work only in the lst PAC cycle or

Call this function in other cycles will return FALSE . v

(v
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1.3 Setting the Win-GRAF PAC’s IP Address

For connecting with the PAC, the Win-GRAF Workbench need to know the PAC IP. The following will
show you how to set up the PAC IP. Using the XPAC (XP-8xx8-CE6) and the WinPAC (WP-5xx8-CE7,
WP-8xx8, WP-8xx8-CE7) as the example:

Hardware Wiring Diagram

Power Supply
DP-665

Monitor

PC/Win-GRAF GND
1% B

IP: 192.168.1.20
Mask: 255.255.255.0 R5-408

LANI1: 192.168.1.10 Win-GRAF PAC
Mask: 255.255.255.0

PAC Side
Using the USB mouse that connected to the PAC, and click “Start” > “Settings” > “Network and Dial-up

Connections” on the left-side of the monitor, then double-click the “LAN1” (or LAN2), then fill in a
proper IP address.

|EiIE Edit View Advaﬂced| )(I@l Iﬁ
B % ¥

Make Mew LAMNZ LARI

Connection a \

Est Ethernet Adap %’
IP &ddress |Name Servers | e .

A IP address can be () Obtain an IP address via DHCP
autornatically assigned to this :
computer, If your network (3) Specify an 1P address

does not autornatically assign .
IP addresses, ask your netwaor IP Address: |192'1E'8' 1 .10 |
administrator for an address, cubnet Mask: [255 255,255, 0 |
and then type it in the space -
provided, Default Gateway: | . . . |
@ Frograrms *
'if? Favaorites ' G t Panel
.
L Documents ¥ Es([1]2]3]4]5]6]7]8]9 0] =]+

5]6
TahICIIWIBIfItI y]u I'IDI [L]]

B~ Settings [+ Cantral Panel

PR p e i CAP|a|s|d glhjjlk]|l
@ Help d Metwiork and Dial-up Connections Shiftl Z]Z1c]¥ blnlm
I RUn... g, Taskbar and Start Menw... ctlai] - [i] I 4 I T,-Ib]-—e

|| I ile v 1N=39 ﬁM%
Click to use the keyboard

".E||¢',NEtWka Conneclions
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Open the “WinPAC_Utility.exe” (or “XPAC_Utility.exe”) on the desktop (or \System Disk\tools\).Then,

click “File” > “Save and Reboot” to reboot the PAC.

Notice:

For connecting properly, the PC/Win-GRAF IP and the PAC IP must in the same network segment.

For example, set the PC's IP to “192.168.1.20” (Mask: 255.255.255.0).

= WP
LRF

-

L Ed

My Device  'Win_GRA. ..

g

WInPAC Utility [2.1.0.4]

=8 Help Configuration

Internet T
Save [
Explorer a' & and Reboot etfings2 IEﬂﬂernet Seftings I Metwork Settings ISystem Infor mation I Auto ML
E’@ Reboot without Save Welcome to use WinPAC Utility
wordPad Restore Default Settings This taal will help you to set up the WinPAC - 2000,

Exit

Display Resolution : IEIDIZI * poo hd
My WinPAC
Documents Frequency IES.EI bl

‘(-'D ~ Industrial Control Products

‘sb'.:' Data Acquisition System

Batteryl : 0K Task Bar Settings: [ | auto Hide flways On Tap
Batteryz Ok [ ]Blank Deskiop
Regiiew Configure synchronization with a time server ’ Canfigure ]
[ ]Enable Autorun when connecting a USE Disk
Ed ) .
Enable Autorun when connecting & Micro S0
TaskMagr D g
=
Ed 1'\
isghw 35

..'jHurinpAc utility [2.1.0.4] |
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Chapter2 A Simple Win-GRAF Program

2.1 Creating a New Win-GRAF Project

The following sections will introduce you to a simple template project that used to get/set (read/write)
the Win-GRAF PAC'’s system time. Follow the steps below to complete this demo program.

2.1.1 Creating a template project (Demo01)
1. Run the Win-GRAF Workbench (refer Section 1.2), and click "File / Add New Project..." from the
menu bar.

I Win-GRAF

IZIEN View Tool: Window Help
Hml Mew Project Lizt...
Cpen Project List

_IJ Add Mew Froject... \
Add Emisting Project

2. Click “From template” to create a project from a template, enter a project name (e.g., "Demo01") in
the Name field and add a simple note in the Comment field, then click "Next". By default, it will
show a "ICPDAS_template" option provided by Win-GRAF Workbench, just click "Next" to continue.

Bl Project wizazd E'
@ Prioject

91 %ML Import
Q Library

'ﬁ: Autamation zcript

Createsz a new project uzing a template

Recommend to use the default folder.

MHew project
Deztination folder ; |E:"-.Win-l3 RaF4Projects w | Browse. ..
M ame: |Demu::l]'| |
Comment: | Test Dema |

| New ‘{[ Cancel || Hep |

Template: ICPDAS_template v

[ Fresious ] [ NEHtQ [ Help ]
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3. Now, you have created the “Demo01” template project.

Win-GRAF - Demo01

File Edit View Inmrt Project Tools Window Help

R = NN R TNEE S (- e S - < TR T TV 2 =
Workspace Ho selection!
- Ei Demo1

ﬁ Exception programs

- [J Programs

; |_%'] PAC_Time [*Get / Set PAC Time®)
E| [ Watch [for debugging)

; - Soft Scope

-4 Initial values

g Binding Configuration

-3 Global defines

fal Wariables

Lo BB Types

Build

Build/ CrossrefelencesJ Runtime,l Callslack/I BreakDoinlsJ
Ready

Digital samplingtrace | Frompt | Hbl

OFfLine 192,168,255,1:502

0,0

0x0 0,0 100% B&

Note: Inthe demo01, we use a “From template” way to create this project. If you select "Project" in the

step2, click the "Release" in the “Compiling options" setting. The others setting can be done in
the following sections, just click "Next" and then "OK" button to end the settings.

Programs
Langvage: | LD: Ladder Diagram

]

Compiling options

() Debug

Communication options
]
Settings: |192.163.71.19:502 . “PAC IP:502”, E]
Protocol: | T5 Runtime Y SeeSection23.5 |
Other
Edit initial valves with the Recipe editor
< F—#®)

F—2w-] |

SERL

J [ E=m ]
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2.1.2 Important project settings
There are two important settings must be done after creating the project.
1. In the "Workspace", mouse right-click the project name (e.g., "Demo01") and then uncheck the

"Alphanumeric Sorting" option (the last one). If unchecked, means the programs are in execution
order ; If checked, means the programs are in alphanumeric order (e.g., FBD1, LD1, ST1).

Work=space

= | M Cucle...
L Communication Parameters. . Conbigaraton...
-G | #B1) On Line Libraries...
: e E Eumulate o . -
e 75 Buid Project
L~ Clean Froject
settings. .
Alphanumeric Sorting < v | Alphanumeric Sorting \

Workspace Workspace

5] FED1
Unchecked, Checked,
In execution order In alphanumeric order

Change the execution order of programs:

Note: If you want to change the execution order of programs, mouse right-click the project name
(e.g., "Demo01") and click "Cycle" (as the screenshot above) to open the settings window,
then click the "Move Up" or "Move Down" button to change the order.

| Enabled | Period | Phase |
1 0
1 0
1

2. If using the "Project" way to create a new project (in this example, we use the “From template” way,
refer Section 2.1.1 - Step 2), click the"Project" > "Settings..." from the menu bar to open the

"Project settings" window. Click the "General" option and set the "Complex variables in a separate
segment" to "Yes" to allow the using of complex data structures, such as arrays. Finally, click "OK" to
exit the window. (Note: The "Code Generation" must be set to "Release".)
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g e Tools Window Help
Buald 41 Projects Fi
Clean A1 Frojects

Em Diovwdoad A1 Projects. .

settings... \

[ . . .
0 & |

CWin-GRAFProjectsiDemo0 1

| M ame | Walue
Runtime # Commurication parameters 192.188.255.1:502
Compiler

Dehugging i E_I,II:|E t"TIE ]
Advanced [ Code Generation
(Al [H™ Comples variables in a separa

= 0On Line Change Disabled

EIE Yersion WE - 201402425 1217
o) Libraries Edit...

S Use external objects Edi...

Enables complex data such as arrays of struckures, This option is

Lirne consuming.
Zancel

(Note: The "Code Generation" must be set to "Release".)
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2.2 Introduction of the Project

2.2.1 Demo01 - LD Program
This program is used to read/write the Win-GRAF PAC's system time. In the Workspace, double-click the

LD program name (i.e., “PAC_Time") to open all relevant windows. As the screenshot below, the
Program Area has three main parts:

File Edit WView Insert Project Tools Window Help

Program Area

AN BE AN RN SE-Rh= T wHOI At € AR g Al
2l DemoD1 I : ! A °F Mame | Type | Dir
[ E=ception programs R cetour.. e ThE S L _] PAC Time (*Get f Set PAC Time #
e I - A = - ~ Inst_TIME_GET Time_Get
3| AL Time [“Get / Get PAC Time?) vaar|Pac vesr N Inst_TIME_SET Time_Set
o (SR e e il y B N 5 ¢ Global variables
W Soft Scope Marth | PAC_Morth Bl
= Iritial values I - FAC_Month DINT
%3 Binding Canfiguration 4| | Dy | PAC_Day PAC Day MINT b
jg Global defines b .
{2} Waiables | whiay | PAC_visekDay ] B. Variables
B Tupes [ [Used) Area
2 | Hour |-PAC_Hour 3 [Project)
-H 1 Advanced
| Minute | PAC_hirute 3 Aiithmetic
HeS w [ Araps
o) [ A. Program Editor | 43 meas s C. Function
Note: , means the Build Area (LD) BB elc Area
program is locked and
cannot be deleted. ] : _ ——
4 ¥ | Build Cross references Runtirme Call stack EBreakpoints Digital sampling trace Frompt HbAl
Ready OffLine 192.168.255.1:502 £ 0,54 261 x 18 0,0 100% | gy

Tips: Mouse click the Program Editor Area, and press the "+“ or “-” key to zoom in or zoom out the

content.
Inst_TIME_GET R1: Gete.. HTIME_SET I

R1: et current .. fEn TIME_GET E... |

Current tim...
Year-PAC_rear

Current time of th...
Year |-PAC Y gar Mo, | FAC_Month

PAC Month Cray|-FAC_Day
Mertn| PAC Mo | (E.g., press "-” key twice to

] FAC_Wieek...
zoom out the content.) R M

PAC_Da
iy —DaY Hourf- FAC_Hour

wyDiay PAC \WeekDay q Mi.. .} FAC_Minute

Se. PAC_Second

Haour |-PAC_Hour Set_nem ti..
TIME_SET |

new time ...
new fear rear

Minute | PAC_Minute

A. Program Editor Area (LD):
This area allows to edit or display this LD program, you can click the object button (on the left of
Program Area) to add a program, and then drag-and-drop variables (in the Variables Area) onto the
function block one-by-one.
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R1: Get current time of the PAC R2: Set “Set_new_time” to “True” to set the new time

Morth |-PAC_hdorth

Dy |-PAC_Day

Dy |-PAC_wWeekDay

Howr |-PAC_Haur

Minute |-PAC_Minute

Inst_TIME_GET Set_new_time Inst_TIME_SET
En TIME_GET Eno | Set TME_ZET @ |
Current time of th... niesey time far the P
Wear |-PAC Year nesy _ear Y ear

nesy _hdanth Jkdarth

nenw_Dary | Day

nesy_Hour JHour

new_Minute inute

newy _Zecand 4 Secand

Second|-PAC_Second

Set_new_time

R'\I

R3: Reset it to “False”

B. Variables Area:

Note: You can press the SPACE bar
to change its type (/, S, R), and
press the F1 key for more details

This area shows the function blocks and variables that used in this program. Mouse double-click the

“Name” or “Type” item to modify its name or data type, then click “Enter” to complete the setting.
(Refer Section 2.3.1 for the details about variable declaration.)

MName | Type [|Dim. | i, Note: For the function block can work correctly, the

CTPALTImE [GRTTSer AL Time”) “*  “Inst_xxx..” FB instance variable will be automatically

Inst_TIME_GET  Time_Get

Inst_TIME_SET  Time_Set added when using one function block. For the safety

3 Global variables reasons, this FB instance variable will not be automatically
Eig_mirm EIMBTDDL ~ deleted even if the function block has been removed in the
PAC Day o BrTE editor area. So, users can right-click the unwanted variable
Eig:meuimay B ﬁﬁDHD and select “Clear” to manually remove it.

PAC_Minute Ol unr
PAC_Second D LrEAL
£ L'wORD

LED1

£

TIME, =

Inst_TIME_:
fay Global

FB instance variable

3

& Cut

33| Copy

TIME_

Cd Maths | % Clesr\
C. Function Blocks Area:

In the “Blocks” tab, it provides many types of the function block for users to drag and drop them to

the editor area.

A En DAY _TWE Enc

5

S T3 BAChet
~
N1 Booleans

=3 GaMbus
Ca Eﬁ.ﬁqeen

SEL g | Tips:

the HTML Help.

After selecting the function
blOCk, press “F1” key to open T} DTCURDATE [*Get curent date stamg
l

d Clack
Sl D2y TIME [*Get current day and time
DTAT [*Pulse at a datetime?]

BN CURDATETIME [FGet curent date
4 ’ Sow list [efine EM LI
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2.2.2 Demo01 - Variables

In the workspace, mouse double-click the “Variables” item to open the Variables window. The following
screenshot shows all the needed and defined variables in this “Demo01” project.

= H= 3 x — O & N e AR G & EA
2 DemoD1 l S Mame | Type | Dim. | Attrib. | Syb. | Init value | User Group | Tag | Description
[J Ewception programs PAC Year \ DIWT ] Current tirme of the PAC -
3 Pragrams PAC_ Maonth DIMT ]
“He] PAC_Time [*Get / 5... PAC Day . .
[ “watch [for debugging) PAC WeekDay Click it to sort by name.
& Scoft Scope PAC_Hour
= Initial values PAC_Minute DIMNT ]
%4 Binding Configuration PAC Second DIMT i
s g Global define new_Year DIMT ] new time for the PAC
Wariables fesws_Manth DINT [
new_Day DIMT [
new_Hour DIMT [
new_Minute DIMT ]
new_Second DIMT ]
Set_new _time BOOL | Set TRUE to set new time

=l RETAIN variables
_] PAC Time (*Get / Set PAC Time®)

L R e = P P Py

< ¥
4 ¥ | PAC 'I'|m

Tips: In the Variables window, users can click any title field (e.g., “Name”) for sorting.

If you want to go back to the original sort order, mouse right-click anywhere and select the

“Cancel Sorting” option.

Cancel Sorting \
Al Epshle Changes Space

Swap Flobal <= Eetain

Field description: (Press the “F1” key to look up the details)

Mouse double-click any field item to set or modify the data.

Name:

Type:
Dim.:

Attrib.:

Syb.:
Init value:

User Group:

Tag:

Description:

A valid variable name starts with a letter (e.g., "A to Z" or "a to z") followed by any
number of letters, numbers (e.g., "0 to 9"), or an underscore (i.e., “_").

Data type. (Refer Appendix A for the value range)

To specify the range of an array.

(E.g., enter “10”, means the use of the Counter [0] to [9]).

Double-click this field item to set it to “Read Olny” that means users can only read this
variable but cannot modify it.

If checked, the variable name will also be downloaded into the PAC.

To set the initial value of the variable.

All the variables can be divided into some groups (e.g., “Groupl”, “Group2”) and it is
convenient for users to look up or search these variables.

To enter a nickname for the variable.

To enter a simple note for the variable.
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2.3 GiveitaTry

As mentioned before, we have described the LD program (Section 2.2.1) and variables (Section 2.2.2) in
the "Demo01” project. The following sections will show you how to declare variables and add an LD

program with the blinking function in this project.
Note: All the Win-GRAF PAC does not support the “ULINT” and “LWORD” data type.

2.3.1 Declaring the Win-GRAF Project Variables
First, we will declare two boolean variables (i.e., "LED1" and "LED2") that used in the program.
1. In the “Variables” window, mouse right-click any item in the “Name” field and select “Add Variable”

(or press the "Ins" key or click the = tool button) to add a variable.

(oo o s NE AR S %A

Variables

“F Mame | Type | Dim. | Attib. | Syb. | Initvalue | UserGroup | Tag | Description
o Global variahles ~
PALC Year &) | Undo Current time of the PAC
PAC Month
PAC Day _
PAC WeekDay | ® =
PAC_ Hour 33| Comy
PAC Minute B,
FPAC_Second % | Clear
new Y ear 3 Edi newy time for the PAC
new_honth -
rew Day Caneel Sorting
new_Hour A Enable Changes Space
new Minute -
new_Secnnd Swap Global <= Retadn

2 Add Variable \ Lns Set TRUE to set new time
I AN var 844 Multi Variabl..

2. Double-click the new “NewVar” item and change its name to “LED1”, then click “Enter” to finish the
setting. In this case, the data type is "BOOL".

Set _new time BOOL ] Set TRLUE to set new time
Pl meads e =T tal |:|
LEC

Note: The settings will be done only after clicking the “Enter” key.

3. Follow the previous steps to add the “LED2” boolean variable.

Set new time BOOL ] Set TRUE to set new time
LEDH BOOL ]
LED2 BOOL L]

lml RETAIN variables

Tips: To set up multiple ordinal variables, enter the name “LED” (as the step2) and then press “Ctrl+C”
and “Ctrl+V” twice to create “LED1” and “LED2” (auto sequential numbering), finally, delete the
first variable (i.e., “LED").
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Tip #2:

1. If you need to add multiple variables (e.g., “Boo_01 to Boo_16"), simply right-click the “Global
variables” and select the “Add Multi Variables”.

Workspace
=il Test_01
G- 1 Exception programs
-1 Programs
. T Main
=) Watch (for debuagi...
i ¥ Soft Scope
: = Initial values
%3 Binding Configuration
,§g Global defines
{4} Variables
B Types

| Variables

| Nam | Type #) | Undc

2
G&W\
=l RETAIN variables.

_] Main
? 2 pOnBadindex
? 8 pOnDivZero

Mouse right-click

| | E

_] pShutDown | % | ¢

_] pStartup ‘
Cancel Sorting
Qfﬂ Enable Changes Space
> Add Variable Ins
‘ - - S

¢ “ Add Multi Variables

Edit Variables a.sA'IA'eitr...\

r{i?] 10 Drivers | WVariables |

'nit value

2. Follow the settings like the figure below (Name: “Bool_%%"; Type: “BOOL”; From: 1; To: 16) to

create Boolean variables (i.e., “Bool_01" to “Boo_16") and then click “Create all” button to complete

the settings.

Creation of N variables

Name IBOOLZZ 1
N
Type BOOL v H:I | Cancel l
Group Global variables v I [ Help ]
[]Read anly Din. 0 \ [.]
[From 1 To |16 \]
Overview
Creation of 16 variables :
From wvariable Bool_01 to variable Bool_16
Variables | Hi 4
I Mame | Type | Dim. | Attrib. | Syb | Initwalue | User.. | Tag | Drescription
52 Global variables ~
Bool_01 BOOL O
Bool_02 BOOL O
Bool_03 BOOL O
Bool_04 BOOL O
Bool_05 BOOL O
Bool 06 BOOL O
Bool 07 BOOL O
Bool_08 BOOL O
Bool_09 BOOL O
Bool_10 BOOL O
Bool_11 BOOL O D
Bool_12 BOOL O
Bool_13 BOOL O
Bool_14 BOOL O
Bool_15 BOOL O
Bool_16 BOOL [l v
<4 | B
m Wariables
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2.3.2 Declaring the 1/0 Variables

In this example, the [-8055W module that used to show the blinking feature must be plugged in the
PAC's slotl. So, we need to add an I/O link to correspond to the real I/O module.

1. Click the "Open 1/0s" tool button to add an 1/0 link.

File Edit View Insit FPooject Tool: Window Help

Sl 3 42X o 9c =2lghne dm s Ba
N

2. Mouse double-click on "Slot 1” and then double-click the "i_8055" to select this I/O board.

EEEE 140 Boands

3
4
i} Librany: Device:
g [ETM i 8046_DI (*1-8046W (16-ch D) *) s
7 ICP DAS - PPy 18050 (*1-8050W (16-ch configurable DIO) ¥ -
g Standard i_8051_DI (*I-8051 W {16-ch D) ¥
i 8052_DI (*I-8052W 8-ch IVT) ¥
] i 8053_DI (*I-8053W (16-ch D) ¥
10 8054 (* 18054 W (3-

ch DVT 4+ 8-ch Ditn %)

B 1.8056_DO (¥I-B056W (16-ch D/O)
i B057_DO (*I-2057W (16-ch D) #
13 i_8058_DI (*1-2058W {8-ch DM %
14 i BO60_DO (*I-8060% (6-ch Relay ontputs) ) v
15
T |-B055w

8-Ch Digital Inputs + 8-Ch Digital Outputs

o 01,2013
ICP DAS | Taiwan

3. Click the “Close” button to exit the “I/O Boards” window.
Note: Click the “Virtual/Real” button to change to the Virtual I/O (for testing) or the Real I/0.
(The Real I/0 is used in this example).

EEEE /D Boards

Select

2

Fename

[

Properties

Yirtual/Real

1 (i 8085 DO
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After linking the “i_8055” 1/0 board, it will automatically add 8 input & output variables in the
“Variables” window.

T Mame | Type | Dir | Atk | Syb. | Initvalue | UserGroup | Tag | Description
LED1 BOOL O] »
LEDZ2 BOOL [l

[l RETAIN variables
B %0¢1.0-i 8055 D

Telr1.0.0 BOOL Input O]
%lx1.0.1 BOOL Input O]
%l¥1.0.2 BOOL Input O]
%1¥1.0.3 BOOL Input O]
%lx1.0.4 BOOL Input O]
%l1.0.5 BOOL Input O]
%lx1.0.6 BOOL Input ]
%lx1.0.7 BOOL Input L]
B %0x1.1-i 8085 DO
TCIA] 1.0 BOOL QOutput [
% K111 BOOL QOutput [
%0112 BOOL Output [
%113 BOOL Cutput [ |
%0114 BOOL Output [
%K1 1.5 BOOL Output [
%K1 16 BOOL Cutput [
%CIK1.1.7 BOOL Qutput [ v
< »
4 ¥ | PAD Tlm
%1X1.0 —i_8055_DI %QX1.1-i_8055 DO
“I” means “Input” “Q” means “Output”
“X” means “Boolean” “X” means “Boolean”
“1” means “Slot 1” “1” means “Slot 1”

%ID or %QD

“D” means “Integer/Real”

There are three output variables are used in this example, and you can modify the name for easy use.
Mouse double-click the item and fill in a name, then press “Enter” key to finish the setting.

B %011 - 8055 _DO B %011 - i 8055 DO

241 10 Slalal Output %@t 1.0400tputt |BOOL Output
Outputl \ Output |:> % 01,1, 19 0utput? |BOOL Output
11,2 BOOL Qutput %@t 1.2400tputd |BOOL Qutput
%QK1.1.3 BOOL Output %1 1.3 BOOL Output
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2.3.3 Creating an LD Program
In the “Demo01” project, we want to create a “LD1” program to show the blinking. To begin, follow
these steps:

1. Inthe workspace, mouse right-click the “Programs” folder and select “Insert New Program...”.

Workspace PAC _Time
B .1__|.| Demoll
----- 1 Exception progrars
Ele m Eename... F2
e EE] PALC

5[ Watch [fo [ Dnzert New Folder
-8 Soft &7y Insert New Prc:g:fam..\
2

------- =4 Initial vl Shortouts
"""" % Binding Ci Tt Mew Ttem...
....... g Global del

2. Fillin a program name in the “Name” field and enter a simple note in the “Description” field, and
then select the “LD — Ladder Diagram” as the programming language and click the “OK” button.

New program [‘5—<|

Properties |Advamed | Descrintion |
Program
Name: LDI |

Description; |El]jnl<jng |

Progranuming langmage

BFC - Sequential Function Chart - Grid edior

BFC - Sequential Function Chart - Free fommn ed itor
FED - Function Block Diagra

2T - Stroctored Text
IL - Instrocton List
PACEML - PACEML State Machine

Execution stle

(®) Main program
() Bub-program
() UDFE (User Defined Function Block)
Child 3FC program
Child of: | v |

(EEw) (| 55 ]

3. Double-click the “LD1” program to open the editor window.
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4. Clickthe “Insert FB..” button on the left of the “LD1” window to add a function block.

File Edit ¥iew Inset Project Tools Window Help

T (N2 (R IR E s 0 (o o &N E QR G A

Workspace
= .|_|l Demoll T A °F Mame | Type | Dim
----- 3 Exception programs L = 1 LD1 {*Blinking™) »~
£ [ Programs
558 PAC_Time [Get / Set PAC Time®] || ¥ Tips: B
5] LD (Blinking?) il y
- Watch (for debugging) You can also drag and drop
am Soft Scape the “BLINK” function block v
------- o Initial walues i . « ”oa |
------- %4 Binding Corfiguration into the “LD1” window. -
------- g Glabal defines ol =
------- it wariables “ ~ e e B
....... B Types » | ~ [ [Project)
y 3 ToPIp ~
IR [ Text buffers
= = [ Timers | v

<> t PAll: Time \f‘afiab'e BLIME [*Blink zignal ge...
BLIMNKA [*&symetric blin...

PLS [*Pulze signal gene...
SIG_GEM [*Signal gene...

click the “OK” button. e e - b
< Spulist | Define | ENUM

* | R ] S| =

!
[ K

- AN

5. Double-click this function block and select the “BLINK”, then

AVERAGEL [*Running average [LREALT *

9 | | TF BACHMETFMTDTYPES [*Set BAChet device types fomatting”]

i I} BACNETFMTMHAMES [*Set BACnet objects name formatting®)

I 1} BACHETMASMASTER [*Read/wfite Mas aster parameter®) 3
3 I BACMETOWERRIDE [*Set BAChet OVERRIDE flatl
3 B 1} BACHETSETFLAGS [*Set BAChet flags [obsolets M

| BACMETSLAVE [*Controls the BAChet MS_TF' Sl You can press the “BL” key

HiCH BACMETSTATE [*Current BAChet taken ring ztah . .
b {1} BCD_TO_BIN [BCD to binary canversion’] to quickly find out the name.

P | IF BIN_TO_BCD [*hinary ta BCD conversion®)
4 % | FAC Time | ‘ariables | LD [

BLIMKEA [“Asypmetric blink signal]
CANRCWMSE [*Recee CANbus meszage®)
IF CANSHNDMSEG [*Send CAMbuz message?]
TTF CHAR [*Build characker)

CHP [*3 output comparizon®)

ti CONCAT [*Concatenate strings™)

S S T EMITE O O O e leiLT L L L

Mb Inpuks: I:I [ o] 4 % Cancel

3 -
R1 |

o FIIECE \
JU1

CYCLE Tips: (Refer Section 2.2.1 - B)

Click the upper area, to change a FB instance variable.

Click the lower area, to change a function block.

y
.
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& Important Notice:

When programming, users may copy & paste an existing function block to create a new one. But,
this way will cause a function exception due to the same function instances. Therefore, users must
create a new name for the function instance.

1. Mouse double-click the function block and enter a new name (e.g., “Inst_BLINK1”), then click the

" button to complete the setting.

LD test* BBV X
’é*’ Inst_BLINK '? bame L lime
o | R1 R..BLNK Q] ] - | B LD test r——
@ - InSt _BLINK blink
l tﬁ Global variables v
|3 >
\ = I — =
| Al R2 5 0 @D 2
1 4 (Used) n
\ 4 * ‘ & Lj (Project) v
|+ ) 5 Varisblzs: (al] ~ |4 »| Blocks  Sovlist | Define | ENUM

=0 Inst_BLINK =

=0
B LEDT v
Wariables: (all] v

[] Local varables only
[ Hide FB instances

2. In the “Inst_BLINK1” window, click “Yes” to create this function instance.

Inst BLINK1
This symbol does not exist. Do you want to: .
‘ Tips:
Rename the vanable
() Declare a new variable You can also use the same way to

double-click on the right-side of the

Type: | ; : :
Lo ¥ “Coil” to create or assign a variable.
6 Where: | LD1 v| (See Step7)

Yes [ No ] [ Cancel ]

3. Now, there is an “Inst_BLINK1” function instance added in the Variables Area.

LD _test * VX
3 —— AT Name | Type |
nst_| W - ¥,
= R1 R..BUNK @} ] =10 LD test blink
32 n
lﬂj hlink
= [ 2| il
I & B0 :
: H 4 [Used) =
E1 JCYC:.
— v |\ [Cdl [Project] &
| > |[4 %] Blocks  Soviist | Define | ENUM

Win-GRAF Getting Started, Ver. 1.02, Apr.2018 by ICP DAS 2-14




6. Click the “Coil” on the right of the “BLINK” function block, and continuously click the “Insert Coil”
button to add four “Coil”.

1 Inst_BLINK  F E
| R RUM BLINK [=] &

lge! i

- | Jovele

'»

L Tips: Press the “+” key to zoom in the content.

0 Press the SPACE bar to change the Coil type (/, S, R).

ol |

» | Inst_BUINK
R RUM BLINK @

I "
{ovoLE

7. Mouse double-click the first “Coil” and double-click “LED1” to assign it. Follow the same way to
assign the “LED2” variable to the second “Coil”.

A 5F Mame

E3 —d
e LEDT v X
] R1 FLr BLIME o] - | |
4 Tt \ | #2 Variables: (2l ~
— | I [ Inst_BLINE.
| | & =
4 B LEDZ
I . = By new Day
By new Hour
i u By new_Minute
gl By new_Month
B new Second ¥
= —— )=
i Wariables: (all v
-
[] Local warisbles anly
HICH — []Hide FB instances

8. As the screenshot below, mouse drag-and-drop the “Outputl”, “Output2” and “Output3” variables
to the 3th, 4th and 5th “Coil”.

A 5P Mame | Dir

I & | Type
4 Leon =l LED1 BOOL &
L RUN  BLNK G LEDZ BOOL
=l RETAIM variables
: m LED? B %0x1.0 - i 8055 DI
e L dovLE =T T T~ |E %01 - 8085 DO
e 1.0=0utput! BOOL
i1 %11 1=0utput? BOOL
0 S QR1.1.2=0utputs BOOL .
g %01 1.3 BOOL
O ] 4 ™l I
I
3 | < | >
5 3 ) ~
I 3 [Used)
HiH ] . [ [Project]
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9. Mouse double-click on the left of the “CYCLE” and enter “T#2S” (to blink every two seconds), and
then click " to finish the setting.

— m LEDZ
| \CYCLE |
FaE1.1.0
! |T1¢25 v Ottt
1
O |4 Variables: [al] A !
= w0 Inst_BLINK = %O@;; o
By LEMM 1
¥ By LEDZ b
D FiRIsl nRII z %G}{1 1 2
=3 : Outputa
|'\-’ar|a|:||es: [all] W 1
HICH | X b
[] Local variables only
= []Hide FB instances

£

4 |
4 FAC Time “wariables LD1

| W

10. Finally, click the “Save” button to save the “LD1” program.

[ Win-GRAF - Demofl Q

File Edit ¥iew Insert Project Tools Window Help
T & 66X 090 & HaNEAE & RBA

WorkepaceX L 11 £

-2 Demo1 - A Mame | Type | Diirn.
5~ Ewception programs L Inst_BLINK e £ LEDZ . BOOL "~
[ Programs RUM. - BLIMK o 1 =l RETAIN variables
@ PAC_Time [“Get / Set.. Ll _ 1 P ETShE i_8055_D|
#5d] LD [*Blinking®] = nn LED? o B %011 - 6055 DO
- Watch [for debugging) T#25 | cyLE ] %x1.1.0=0utput!  BOOL
o Soft Scope WK1 A0 %G1 1 1=0utput2 BOOL B
o [ Initial walues o Output] %1 1. 2=0utput3  BOOL v
Wi Binding Configuration 0 — < | 3
sg Global defines Il FBEIRT 11 T_j 0 = A
5} Wariables Oulput2 A Used) m
B Types 4 el 1 2 3 (Project]
pe Output3 1 Advanced
. [ Avithmetic
_in v [ Arrays w
[ | > 4 % Blocks Sovlist | Define | ENUM
4 F FPAC Time '\f‘aliables
Build 3
4 ¥ | Build Cross references Furnitime Call stack Ereakpoints Cinital sampling trace Frompt HbAl
Ready OffLine 192.168.255.1:502 A 11 1,1

Note: “2” means this program is opened (locked, cannot be deleted). Click the “X” in upper-right

corner of window to close this program (un-locked, “ ] ”).
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If you want to add a program to the first line after completing the programming, follow these steps:

1. Click the upper-left corner of the Program Editor Area, and you will see the selectable items on the
Object bar. Select an object (4 to 7, as the screenshot below) to add a program to the first line.
Note: You can also select an object (1 to 3) to add it on the left of the current program.

3 ~
LEDH =
\\ R RUR BLIMK =] | |
= || Add a object on the left of the current program: LECZ
—{ | 1. Insert contact before (shift + F4) I
2. Insert horizontal line (shift + space) e
o . Outputt
— | 3. Insert FB before (shift + F8) I
| F@H1 11
i N Output2
55 || Add a object on the left of the program: |
4. Insert jump (shift + F9 Haldx112
o Jump ( ) Output3
5. Insert Coil (F9) I
u |}
HISS 6. Insert new rung
- 7. Insert commecnt line v
LS 2

4k FALC Time ‘JWariables LD 1

2. Inthis case, click “Insert new rung” to add it to the first line.

JE —
Ik =
R1
el —
= LEDv
o R2 RUM  BILINK Q |
o n LED:2
4 T#2S |CWOLE |
F@H1 1.0
! Outputd
l
> i
FH1 1 1
E Output2
l
HHCH '
_K K112
TN Output3 v
—3i< ) b

4 r PAC Time ‘JWariables LD1
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2.3.4 Compiling the Program
In the previous section, we have added and saved the LD program. For the Win-GRAF project can
function properly in the PAC, we need to compile the programs. To begin, follow these steps:

1. Onthe menu bar, click “Project > Build All Projects” to compile all programs.

™ Win-GRAF - Demo01

File Edit View Insert B&ma® Tool: Window Help

TR = NE REE RS Euild 411 Projects F7
Workspace Clean A1l Prc:jects\

Diowndoad A1 Projects.

Settings. .

2. If a “No error detected” message is appear that means the project was successfully compiled.
Note: If you modify and save the program after compiling it, click the “Clean All Projects” to clean
the previous results and then do the step1 again.

[ Win-GRAF - Demo01 =13
File Edit View Insert Project Tool: Window Help
San " N BR= R WENE o s WRE &Ry B A
Workspace PAC_Time L
=3 Demo0l I AT Mame | Type
----- [ Exception programs In=t TIME GET = E ] PAC Time (*Get / Set F~
5 Programs _|R1: et currentt f|En TivE_GET Eno | Inst_TIME_GET Time
b B PAC_Time [Giet # Set... Inst_TIME_SET Time
‘o 3] LD ["Blinking®] - Current time of th... = {2 Global variables
. “ear | PAC_Year
(=) [ Watch [far debugging) - PAC Year DINT
i 8 Soft Scope PAC Manth DINT 2
o [ Initial values i | Worth |-PAC_Manth {'_' = "l ™ .-....;— —
!Fé Binding Configuration — —
sg Global defines L3 (i -
ety Variables | Day | PAC_Day [ ] [Use_d] =
BB Types 5 [ [Project]
a [ Advanced
| | wDay | PAC WizekDay £ Aithmetic
i [ Amraps
. Hour | PAC_Hour v 4 AS-interface A
50 > 4% Blocks  Soviist | Define | ENUM
Build X
Felocating code.... ~
< Code CRC=d1bdae33 - File CRC=cBebeatf - Size=2384> | Check to see if there is any
error message here. 3
4 ( Build >Cmss reMyrences Runtime Call stack -~
Ready CffLine 192,168,255, 1:502 é 0,0 1x1 0,0

Build in progres=... Pleaze \Wait...
C:wwiin-GRAFProjects\Demaoll

Compiler ¥14.3.31.0

»» Complex varables stored in a separate segment

If the Win-GRAF is running in Demo
Loading application symbals... L~ M9de' this me§sage means the

— Vi Win-GRAF project can run for up to
15 minutes in the PAC.

Demo Maode: rn time execution limited to 15 minutes!

4 ¥ Euild Cross references Funtime Call stack
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2.3.5 Download the Program to PAC

Before downloading the program, you need to set up the communication parameters. (By now, it only
supports the Ethernet TCP/IP).

1. Mouse right-click the project name (i.e., "Demo01") and select “Communication Parameters...” to
open the settings window.

File Edit View Insit Project Tools  Window
S R S % Gy X o

Workspace PAC_Tim
= .,_|l Demoll I —|—
..... CH ¢

a  oorncation Pa.‘rs.mﬁters..\
2. Enter the “PACIP:502"” (e.g., “192.168.255.1:502") to add an IP address and then click “OK”.

It can also click the D button to add/modify the IP address.
(Note: the default PAC IP is “192.168.255.1” and the fixed port number of Win-GRAF PAC is “502”)

Communication Sethngs

OF.

| T5 Runtime W |

|192.1 £3.255.1:502 | B

Cancel

Browse

192168, 255 1:502

e 8

Help

Tips: All the configured IP will be listed here. You
can select the unwanted IP and press “Del” key to
delete it (e.g., “192.168.78.8: 502").

|1E|2.1EE.?E=.E:5EIE | D

132.168.255.1:502
192.168.71.19:502

132168 78.58:502

Communication Setlings

(%) Ethernet TCPAP
A) |P adress: |192.1 £ 255 1 |

Part number: a0

) Serial link
PC port;

Baudrate:
Pariby:

Stop bits:

3. Before establishing a connection, make sure the PAC and the network are working properly.
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4. Click the menu bar “Project” and select “On Line”, or click the Al tool button to establish a

connection.

™ Win-GRAF - Demo01

File Edit Tiew
R B

Work=space

Insert

: Tool: Window Help

Build AQ Projects
Clean A1l Projects

*: | Diowndoad A1 Projects.
Settings. .

#A| OnLine

M Simulate \

Chl+FS
EX

5. Asthe screenshot, if it shows “App: TEST”, different to the current project name (i.e., “Demo01”),

that means there is a project (name: “TEST”) running in the PAC. Click “Stop application” tool button

to stop the “TEST” project.

[ Win-GRAF - DemoOl
Filz Edit Wiew Insert Project
S H = S

£ Ba 8 X Skl

Tools Window Help

L
1

H & % € (& B g

&D iz | f|| App: TERT

6. Click the “Download” tool button to download the “Demo01” project.

¥

=t

Stop application

Contme 7

#2| o application

Contime 7

[ RowR|[_Fw |
N

[ %rﬁ‘{[ T |

7. If it shows “RUN” that means the "Demo01" project is successfully running in the PAC.

Pl |

Workspace

Oooo [PAC_Time]

i Y e d R

_ MEEpNon programs

[—:||_] Programs

V”iﬂ PAC_ Time [*Get # Set..

=] LD1 [*Blinking]

[ ‘Watch [far debuagaing) B
o R Sl Scope

o B Iritial values

%é Binding Configuration

R1: Get current t...

g Global defines
‘ﬁﬁ Warniables ]
e [y Types

Inst_TIME_ET
En TIME_GET Eno

N ear

Marth

Doy

e Cay

Haour

hlinute

Second

Current time of th...

LPAC_Year = 2014

|-PAC_Month = 4

LPAC Day =7

LPAC WieekDay =1

L PAC Hour =13

|-PAC_Minute = 55

LPAC Second = 23

2
4 ¥ PAC Time

“ariables
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(%5 " A RUN PRI n e @
A °F Hame | % alue |
= ] PAC Time ("Get / Set Fa
| Inst_TIME_GET
Inst TIME SET
B fat Global variables
PAC Year 2014
FPAC Month 4 [
PAC Day 7
PAC WeekDay 1
PAC Hour 13
\ PAC_ Minute 55
PAC Second 23 e
>
It shows the current ==
time of the PAC. 3
1 Adwvanced
[ Avithmetic
[0 &rrays
[ AS-interface
bt [J BAChet v
z 4 *| Blocks; Sovlist Define ENUE




Note: If there is any error message show up during the download process, refer Appendix B to get the
solution.

Cycle time
When on-line with the PAC, move your mouse over the “RUN” position on the toolbar to view the

current cycle time of the program in the PAC. You can also view the cycle time in the bottom-right
corner of the message area.

Win-GRAF - Demo01

File Edit View Inmit Project Toole Window Help

7| =¥ By A X =l O A& %N e AR g (5 A RUN Pari| nd @
Workspace o000 [PAC_Ti = yole .
[* Demo01 [RUN ~ M = ' T
i e L e
L3 Exception programs R Gete. [TIME_GET | A Wesdimmmn = 36 A_[
[_J Programsz Bt Ins{ Ovedlow =0
= o I
.ﬂ F'AE_T@E [ Get ... | ‘Year| PAC_‘ear ... Ins Local spplisation:
] LD [*Blinking’] fd ‘(FZEP%C 0196924%?'10&{1?:? 085705
i hda, PAC_hant... =. s
[ :\-"atc:h [for debugging) | | - FA) Taraet application: [
&R Soft Scope N PAY w21 - 0904/2014 - 08:57.05] [
= | | ay _Dray = CRC=16#cifd3172
i :3”_'“;_' "a'E“ESf_ _ PAl REM = 75216 bytes [
J Inding I:.ln iguration | whay| PAC Wesk, . < Elapzed: 15ml3s >
.3g GIDPaI defines R 2
[ﬁj Wariables | | Haurf PAC_Hour ... [ [Used)
B Types _ _ 3 [Project)
| | Mi.. - FAC_Minut... Ca Advanced
| | Se. JPAC_Seco... L Arthmetic
v A o v
- P AC imbarfzrs
< » 4 *| Blocks " Soulist | Define | EMURM
4 ¥ | PAC Time ~ “ariables LC
Demoil - 192.168.71.19:502 »
# | Time | Event description RUM
1 2000/01/01 00:15:21.000  Board ermor in the slat No. 11 Gy e (msy
2 2000/01,/01 00:15:29.000  Board error in the slot Mo, 11 Allowed = 0
3 2000401/01 00:15:37.000  Board ermar in the slat Mo, 11 Maximum = 36

Overflowe =0

Local application:
4 ¥ Build Crasz reference @ all stack Breakpaints Diqital sampling trace Frompt HhAl

When doing the “On Line” ( Al ) operation, it will automatically switch to the “Runtime” tab and you
can see if there is any error message for the downloaded program. (E.g., in this example, we need to
plug the I-8055W module in the Slot1 of the PAC, and the message “Board error in the slot No. 1 !”
means there is no I/0 module in the Slot1 or an I/O exception.)

Shutting down the PAC, and plug one I-8055W module in the PAC’s Slot1 then reboots. Then, click
“On Line” ( Al ) button to connect to the PAC.

Demol - 192.168.71.19:502 »
# | Tirne | Event description RUM

Crycle time (ms):

Last=2

Allovwed = 0

Maximum = 36
Orverflove = 0

Local application:
4 F | Build Cross references Call stack Breakpoint= Digital sampling trace Frompt | HbI
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2.3.6 Testing the Program
In the previous section, you have successfully downloaded the “Demo01” project and the following will
describe how to test the program.

The “PAC_Time” Program:
1. Mouse double-click the variable name (e.g., “new_Year”) in the “TIME_SET” function block (or the

Variables Area) one-by-one to change the PAC’s system time (e.g., to change it as January 1, 2015
12:30:35).

oogoo [PAC_Time]

A F Mame | Walue |

PALZ_Manth 4 ~
| |R2: Set TRUEtD ... Set T T @ PALC_Day 7

PAC WeekDay 1

newy time for the ... PAC Hour 14
. new_ygar = 0| vear PAC_Minute 16
new_Yes PAC Second 41
new_Year 0
] |2':I14 | new_konth
new Day
g [ Force | new_Haur
new hinute
. |

[ (Al

[ [Used)
15 a7 0§34 [Praject] B
OOOOOEEE  EFROFEEFFD ey Advanced

1 24 33 15 |3 Arithmetic

setTRUEW s=tn.| OOO00000 OOOOO0O00 |23 A
[ AS-interface

| | R3 R B [ BAChet w

z 4 *| Blocks Sow list Crefine EMLIk4
4 @ ariablas

2. Set the “Set_new_time” variable to “TRUE” to write the new system time.

Set TRUEto =etn..

| W

3

oooO [PAC_Time]

#||"F Mame | Walue |

Set TRUEto =et n...

Inst_TIME _SET PAC WeekDay 1 -
_|RZ: Set TRUEto ... Zet TIME_SET  Qf— FAC_Hour 14
FPAC_Minute 30
newy time for the ... PAC Second 7
| | nevw _Year = 2015 vear new _Year 015
nea_hlanth 1
| nesw_Month = 1 karth nesw_Day 1
newy Hour 12
nesy_Minute 30
| nesw_Day =1 Day E new Secand 35
Set_new_time FALSE |«
| new_Hour =12 JHaur —‘ | »
Set_new_time X

|3

new_Minute = 30 Minute [ TRLUE ‘\ i1y =

[ FalsE (o))

newy_Second = 35| Second
Set TRUEto set ...

| R3 R —Kl ol
£ | EMUIbA

4 *»| PAC Time  ‘fariables
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3. Then, the new system time will show on the “TIME_GET” function block (or the Variables Area),
and the “Set_new_time” variable will be reset to “FALSE” automatically.

oogoo [PAC_Time]

R Get current .. [

L [T

4 ¥ | PAC Time

The “LD1” program:
4. When the “Demo01” project is running, you can check to see if the DOO, DO1 and DO2 tags of the

[-8055W 1/0 module that plugged in the slot1 of the PAC is blinking every two seconds (like the
value "T#2S” we set before). You can also assign a “TIME” variable on the left side of the “CYCLE”

no

ear

hdanth

Day

wyDay

Howr

Minute

Second

Current time of th ...

LPAC Year = 2015

|-PAC_harth =1

LPAC Day =1

LPAC WeekDay = 4

|- PAC_Hour =12

|-PAC_Minute = 30

LPAC_Second = 35

“Wariablas

aN

| F_Mame

| Walye

newy Y ear
nesy_Manth
new_Day
nesy_Hour

neww_Minute
e Second

2015
1
1

30
35

et new_fime
LEDN
LEDZ

The new system time.

oo Al variables

| £
“EHEEHEEHEB

I

*

[ 1AM

1 [Used)

[ [Projech
1 Advanced
[ Avithmetic
[ Arrays

[ AS-interface
1 BAChet

Blocks Sow list

for easier to change the time setting. Refer Section 2.3.1 for the setting way.
5. If the “%QX1.1.3” variable is set to “TURE” in the Variable Area, the LED4 (i.e., “DO3”, at the top of
the 1-8055W 1/0 module) will light up.

1.0 - i_8055_DI

Drefine

5

b
EMUb

AN WEY o (F X == | o L & Y € G B e (5 " A RUN AR S n i &
= | DemoD1 [RUN] AT Mame | Walue | Tope
----- | Ewception prograns LED1 = TRUE B8 %01.0- I_BDEE_DI ﬁ
&1 [ Programs RUM. - BLINE B8 %0x1.1 -0 8055 DO
....... “HE] PAC_Time [*Get ... %=1.1.0=0utput! TRUE BOC
3] LD [*Blinking®) m LED?Z = TRLE Y11 1=0utput2  TRELE Bt
[=] 1 W atch [for debugging) CYCLE 4
- Soft Scope G110
o ] Initial walues Output = TRUE
!!é Binding Configuration H
- 3q Global defines ZETH 0
]ﬁ Wariables OutputZ = TRUE
Lo s Sl 1 2
Outputs = TRUE

6. Click the Al tool button again to cancel the PAC connection.
Note: Do NOT click the “Stop Application” button; it will stop the running project in the PAC.

£

4 b FAC Time

“ariables

L1

| »

£
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Chapter 3 Modbus Slave: Allowing the SCADA/HMI Software
to Access Win-GRAF Variables

In Chapter2, we have described how to get/set the PAC system time (i.e., the “PAC_Time” program) and
create a blinking function (i.e., the “LD1” program) in the “Demo01” project. The following sections
describe how to allow the SCADA/HMI software (e.g., “InduSoft”) to access Win-GRAF variables that
defined in the "Demo01" project. The Win-GRAF Workbench provides two ways to open the PAC data,
one way is to enable the Win-GRAF PAC as a Modbus TCP Slave and the second way is to enable the
Win-GRAF PAC as a Modbus RTU Slave (you must first complete all the Modbus Slave settings in Section
3.1, and then refer Section 3.2). To begin, follow these steps:

3.1 To Enable the Win-GRAF PAC as a Modbus TCP Slave

1. Click the “Open Fieldbus Configuration” tool button to open the “I/O Drivers” window.

[ Win-GRAF - Demo0l

File Edit View Inseit Project Tools Window Help

IR T ALY
Workspace 10 Drivers *
£ & DemoaD1 E MName | Walue I Mame | Type
|_j Exception prog... || & Bl {2} Global variables #
013 Programs i FPAC Year DINT —
-Méﬂ PAC Time... : PAC Month  DINT
%3 LD [*Blirk.. || PAC Day DINT
-3 Watch (for de... R RN AT T mlkT
ﬂ Soft Scope E L 3
o B8 Initial values Q Hame | value
- Bjg Binding Confia.. || &,

- 39 Glabal defines
5} Wariables o

BB Types
< | >
4 PALC Time “Wariables LDI

Build »x
C\win-GRAFWProjects\Demol1h
Mo eror detected

4 ¥ Build Crosz referances Runtime Call stack Ereakpaints Diqitzl =ampling trace Frampt HkA|

lready Offline 192, 168,255,1:502 A 0,0 0x0 0,0

2. Click the “Insert Configuration” button on the left side of the “I/O Drivers” window and then select
the “MOSBUS Slave” and click “OK” to enable a Modbus TCP Slave.

10 Drivers *

M e | Yalue

Add Configuration x|
5 £ad
Chooze a configuration
-
-l :
d £l MODBUS
H - MODEBUS Master
O AODELS Slave
';g.-l-.E:l ———
=

4 FAC Time ‘Wariables L1 | 1D Drivers
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3. Click the “Insert Master/Port” button on the left side to set the “Slave number” (In this case, the
value is “1”), and click the “OK” button.

10 Drivers *
S MODELS Slave

M arme | Walue

MODEDSE Slave Protocol

q
Slave number;
g

Bt

Slave numnber | Server D

4 * FALC Time “Wwariables L1 10 Drivers

4. Click the “Insert Slave/Data Block” button on the left side to open the “MODBUS Slave Request”
window.

0 Drive
[B Mg MODBLUS Slave Mame | Walue
& B Slave number 1

- \ Server 1D \
= \ Tips:

b

¥

1. Press the “F1” key to open the Help on this subject.
2. If you add two or more “Server - ...” settings, type a
“Server ID” for easier use (a string, e.g., 'SVR1’)

FReguest | Address | Mhb Item | Description |

4 PAC Time ‘Wariables L1 | 10 Drivers

5. Enter a simple note in the “Description”  R.lunzlIESd EUER g T2 E

4

field and then click the "Input Registers’ Request

option. Description; |Read _value |

\|
N

For Modbus Master to Read data:

Diata read by the master ]
Options Data Types Enter a simple note.
" ) Input Bits
Input Bits BOOL _
Input Registers BYTE, INT, DINT, Gﬂt Resster
REAL, etc. Diata read or Forced by the master
For Modbus Master to Write data: O Col Bits
o () Holding Registers

Opjc||0|.1$ Satapliypes Recommend to set

CO| ?Its BOOL Diata block, ”Base addressn to nln

HOI(.:Img BYTE' INT' DINT' Base address: and set the value of

Registers REAL, etc. “Nb items” is greater
(Refer Appendix A to see more data type) b items: than “200”.
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6. As the screenshot above, it’s recommended to set the “Base address” to “1” and the “Nb items”
refers to how much variable data can be provided by one “Data block”. If the data address requested
from the Modbus Master (e.g., the SCADA software) is greater than this value (in this example, the
value is “2000”), the Modbus Slave (i.e., Win-GRAF PAC) will not respond.

7. Mouse drags all the needed variables (e.g., “PAC_xxx", data type: “DINT”) one-by-one from the
Variables area and then drop it to the “Symbol” field.

IO Drivers *
=M@ MODBUS Slave Mame | Walle “F Mame | Type | Drimn.
El-ﬂ-; Server - Slave nurmber = 1 Fequest  Input Registers PAC Month DIMT ~
I ---“E Input Registers [1..2000] - Fead V4| Address 1 PAC Day DINT
B Nbltem 2000 PAC WeekDay DINT 1
ik Dezcripti... Read Value I—‘AL_Huﬂr LI
E L FAC Minute DINT
_ Symhbal | Offzet | hd azk, | Storage | f PAC Shcond DINT “
PAC_Year 0 FFFF Diefault | s
&5 PAC_Manth 1] FFFF Default Name// | Value |
PAC_Day 1 FFFF Default 7
B4 PAC Hour 0 FFFF Diefaul Plig
PAC_Minute n FFFF Default - -
PAC_Second 1] FFFF Defadt ~ -

-
-

N -
- -
-——
=

*" 4_ _——— -
£ [
4 ¥ FAC Time “Wariables L1 10 Drivers

| "

8. Mouse double-click the “Offset” field and fill in a value, then press “Enter” key to finish the setting.
Note: (1) The “Offset” value starts at “0” and the Modbus address of variable is equal to this value
plus 1 (Base address).
(2) If using a 32-bits (or more than 32-bits) data type (e.g., “DINT”, refer Appendix A), it requires
two Modbus addresses, as the table below, the “Offset” values are 0, 2, 4, 6, and so on.

Suernbol | Oiffset | Mask | Storage
PAC ear 0 FFFF Drefault
PALC_Manth 2 FFFF Drefault
FAC_Day 4 FFFF Default
PAC_Hour 5 FFFF Drefault
PAC_Minute EI FFFF Drefault
PAC_Second 0 FFFF Drefault
PAC ‘wWeekDay 0| Enter FFFF Defauilt

Tips:
Mouse click the “Offset” field and press the keyboard “Ctrl+A” to select all items, and then click the
“Iterate Property” button at the left-side to open the settings window.

5 Symbol | Drfset 4| Mask | Storage
] PAC_vear Drefault
&2 PAC_Marth Drefault
B+ PAC Dayp Default

PAC_Haour Drefault

PAC_kinute Ctrl+A Drefault
C_Second I} Drefault

Drefault

PAC WeekDay
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Keep the “Name” setting, enter “0” into “From” field and enter “2” into “By” field, then click “OK”.

(If the “Name” is set to “%%”, it will show “00, 22,

44, 66, 88, 1010, 1212” in this example. The user
iz * | can modify it depends on the needed settings and
Frorm B 2 2 then check the value in the “Results” area.)

Fiesults 1

Surnbial | Oiffget 4| Mask | Storage
PALC ear 1] FFFF Drefault
FALC_Month 2 FFFF Drefault
PAC_Day 4 FFFF Drefault
PAC_Haur G FFFF Drefault
PAC_Minute a FFFF Drefault
PAC_Second 10 FFFF Drefault

[ ok W[ ca PAC_ weskDay |12 FFFF Drefault

AN

% >

FAC Time ‘JWariables LC1 | 10 Drivers

9. Click “Storage” to select entire columns and then press “Enter” key to display a drop-down menu.
Then, select “DWORD (Low — High)” and press “Enter” key to complete the setting. (If using a 16-bits
or below, it’s no need to set the “Storage” item.)

Symbiol | Difset | Mask | Starage 4| Range [Low]
PAC “ear ] FFFF Default \

PAC_Maonth 2 FFFF Drefault

PAC_Dap 4 FFFF Drefault

PAC_Hour 5 FFFF Defaul

PAC_Minute 3 FFFF Defaul

PAC_Second 10 FFFF b=k

PAC weekDay 12 FFFF 0 | Default A

CwORD [High - Low
CwORD [Low - High)
STRINGIE]
STRINGIE]

FAC Time | “arizbles | LD | 1O Drivers STRIMG[10]

To expand this “Data Block” and you can see the Modbus addresses of all variables. It equals to the
“Offset” value plus 1 (Base address).

10 Drivers *

E 1 MName | Walue
2 \ = +0..1: PAC_Year A equest [nput Reqisters
I = +2..3 PAC_Month Address 1
E 2| +4.5: PAC_Day Mb Item 2000
= 3| +6..7: PAC_Hour Deszcrption  Fead_Walue
E =3 +3..9 PAC_Minute
Q = +10.17: PAC_Second W
. 2| +12.1:3% PAC “WeekDa ot
28 Syumbal | Dfset | Mazk | Storage | Range (Lo
g PALC “Wear 1] FFFF Liw/ORD [Low - High)
PaC_konth 2 FFFF LwfORD [Low - High)
PaC_Day 4 FFFF LwORD [Low - High)
PAC_Haour B FFFF LwORD [Low - High)
PAC_Minute a FFFF Liw/ORD [Low - High)
PaC_Second 10 FFFF LwORD [Low - High)
PaC_weekDay 12 FFFF LwORD [Low - High)
£ [ ¥
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10. Then, we need to add the second “Data Block” for the Modbus Master to read the Boolean data.
This configure way is similar to the step 4 to 8:
(1) Click the “Server - ..."” item and click the “Insert Slave/Data Block” button at the left side to open
the settings window.
(2) In the “MODBUS Slave Request” window, enter a simple note and select the “Input Bits” option,
then set “Base address” to “1” and set “Nb items” to “2000”.

10 Drivers *

E M@ MODBLS Slave
Egx e punmber = 1

5 :
@ -8 InpFegisters [1..2000] - Read_Walue

x

MODBUS Slave Request |

N |

Request

1= ¥

Description: |Read_E!cu3Iean ‘

Data read by the maske)

Enter a simple note

{*) Input. Bits
i) Input Reqgisters

For the Modbus Master to Read data:

[rata read or Forced by the master

Option Data Type
. () Coil Bits
Input Bits BOOL O oding Regist
Input Registers BYTE, INT, DWORD, e
put Reg REAL, LINT, etc. Data black
(Refer Appendix A to see more data type) B it

Mb items: 2000

(3) Mouse drags the Boolean variables (i.e., “LED1”, “LED2”; data type: BOOL) one-by-one and drop
them to the “Symbol” area, and then set the “Offset” to “0” and to “1”.

10 Drivers *
I Elﬂ-; Server - Slave number = 1 A || Name | Walue “F_Mame | Tupe
i Fequest  Input Bits LED BOOL |~
Address 1 0z BOOL | -
Mbltem 2000 /|l RETAIN variables 3
Descrption  Fead Boolean ,(l il ¥
7
| Storage | Rang M ame | Walue
Default P -
Default’ _- -
- B IE

4k FAC Time ‘Wariables LC1 . 10 Drivers

You have completed the settings for the Modbus Slave. Finally, follow the way below to re-compile
the program and download it to the Win-GRAF PAC.
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11. Click the menu bar “Project” > “Build All Projects” to compile this program again (refer Section 2.3.4).
If a message informs you “No error detected” that means this process is successful.

Build
n Line Chanage iz dizabled
[ [MODBUS-5]: (4] PAC_Year “arming: 32 bit ward ordering not supported by runtime 7.4 and older ]

< CT Seagment = 55 byte(z] »
<1610z >
Code CRE=3*3797 e - File CRC=eb3d0c16 - Size=3672 »

Relocating code...
4 }I Build

X

(>

This version information can be ignored.

[ |

Crass referances Runtime Call stack

Breakpoints Diqital sampling trace Frampt HkAl

12. Mouse right-click the project name (i.e., “Demo01”) and select the “Communication Parameters...”
to set the PACIP (e.g., “192.168.71.19:502”) and then click the menu bar “Project” > “On Line” (or

Al ) to establish a connection and download this project to the Win-GRAF PAC. (Refer Section
2.3.5).

File Edit View Tool:  Window
S W S 4 23 X

Worksnare

Insert  Froject

ir

fin GEAF - Demo(ll

qp—|_

----- Edit Wiew

Insert BEWEES Tool: Window Help

EI """ E]_jl Communication Parameters. AN ul Euild A1l Frojects l 7
Al OnLine kepace Clean 811 Projects

{Demodl ) *= | Downlosd All Projects...

----- |1 Exception pro Setings

, g

- Programs -

A P,.-:-.,E_Tin[ Al Onli ] Cl+F5

-------- ] LD1 (Bl k| Simulate N F5

SCADA / HMI Win-GRAF PAC
P, = ‘ IP: 192.168.71.19
é InduSoft | | _j Port: 502
InduSoft : < >
@ Slave number =1 0

IP: 192.168.71.xxx WP-5xx8-CE7 WP-8xx8
Mask: 255.255.255.0

Modbus TCP Master Modbus TCP Slave

(Refer to P1 to view all PAC models)

After completing all the steps, the HMI/SCADA software can access to all the Win-GRAF variables listed
above via Modbus TCP protocol.
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3.2 To Enable the Win-GRAF PAC as a Modbus RTU Slave

Before doing this, you must complete all the content that described in Section 3.1 to open the Modbus
Slave data. The way to enable the Win-GRAF PAC as the Modbus RTU Slave is to add the “MBSLAVERTU”
or the “MBSLAVERTUEX” function block in the program. To begin, follow these steps:

Add the “MBSLAVERTU” function block
1. Inthe “LD1” window, mouse click the place where you want to add this function block and then click

the “Insert FB..” button on the left side of the window.

1F /_\
3 LEDM -
R
m il |
- I LEDZ
| T#25 | CYCLE |
%EH1 1 0
Outputt
= |
a1 11
! Outputz
> I
el 1 2
= OutpLta

W

4 b PALC Time ‘u‘ariableﬂ Crrineers :

2. Double-click on this function block and select the name “MBSLAVERTU”, then click “OK”.

R2 M & Q |
] I K TF LML [*Matural logarithm [LREALJY) ~
N TTF LOADSTRIMG [*Get a sting from a table®)

TF LOBYTE ["Low part of a word®]

It LOG (*Logarithm [base 10)7)

LOGFILECSY [*Generate log file in C5W formnat®]

IF LOGL {*Logarithm [base 10 - LREALF)

T LOGMESSAGE [*zend a LOG message”)

T+ LOWWORD (*Low part of a double word®)

I+ MAKEDWORD [(*Pack words to double waord®) =
TT MAKEWORD [Pack bytes to ward)

TiES: T MAX (<M aximum*)
“ ” . MBMASTERRTU [*MODBUS Maszter RTU)
Press “MBSL key to qu'Ckly MBMASTERTCP [*MOCBUS Master TCP]

find out the function name. T} MBSHIFT [*Multibpte skift/rotate?]
11 hiPc] A EINE L =0 = b P

Nb Inputs: I:l I Ok, Q l Cancel

Win-GRAF Getting Started, Ver.1.02, Apr. 2018 by ICP DAS  3-7



3. Inthe “MBSLAVERTU” function block

, mouse double-click the left side of the “PORT” and enter a

string 'COM2:9600,N,8,1' (it means using the Win-GRAF PAC’s COM2 to communication with the

Modbus Master) and then click “ to complete the settings.

Inst_MBSLAYERTU
Rz _IN MESLAVERTL 2 I
\ Tips:
> Press the “F1” key on this
'COMZ:9600.8.2.1" v | x function block to show up
ﬁ UariablES: [EI"] e - the related Help.
#--[ Inst_BLINE
a7 Inst_MBSLAVERTL
Oy LEDT
Lo IEM2 b
W ariables: [all] W

[]Local variables anly
[ ]Hide FE instances

4. Double-click the left side of the “SLV” and then enter “1” (the value set in the Section 3.1 - Step 3),

then click " to finish the setting.

Inst_MBSLAVERTL
R2 IN MBSLAVERTU & |
'COMZ:9600,M,5,1" JPORT
1 v | X
Wanables: [all s
sl @ fal
-------- ; a0 Inst_BLIMK
2 Iret MBSLAVERTU
By LEDT
Lo I FOo b
Yariables: [all] w
| N RPN [N N I (R 1t
Inst_MBSLAVERTL
Rz IN MBSLAVERTL G |
'COMZ:9600,M,5,1° JPORT

Now, you have completed the setting of the “MBSLAVERTU” function block, then re-compile the
program and download it to the Win-GRAF PAC. (Refer Section 2.3.4, Section 2.3.5)

Note: Users can enable multiple Modbus RTU Slave in one PAC (recommend not over 16 Ports), the
way is to add multiple “MBSLAVERTU” function blocks and set the different “Port” value.
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SCADA / HMI Win-GRAF PAC
/7 COM2: RS-232

InduSoft - 9600,N,8,1
InduSoft h—j >

Slave number =1

WP-5xx8-CE7 WP-8xx8
Modbus RTU Master Modbus RTU Slave

(Refer to P1 to view all PAC models)
Add the “MBSLAVERTUEX” function block

If you have added multiple “Server - ...” settings (recommend to set one) in the “I/O Drivers” window,
the “MBSLAVERTUEX” function block must be used.

10 Drivers *

Mare | Walue

wer - Slave number = 1 Slave number 1

[nput Reqisters [1..2000] - Read_Walue

I - =] Server 1D ‘Svrl’
E ----“E [nput Bitz [1..2000] - Read_Boolean
1__'- L
Request | Address | Mb Iterm | Description
E Input Registers 1 2000 Read_' alue
Input Bits 1 2000 Fiead_Boolean

=138
4 FAC Time “Wariables LD

1. Follow the stepl to 4 described above to add the “MBSLAVERTUEX” function block. If you want to
change the usage for existing function block, mouse double-click the “MBSLAVERTU” and change it
to the“MBSLAVERTUEX”, and then click the “OK” button.

R2 I MBSLavERTL @I |

"COMZ2: 3600 M8 1 JPORT T LOADSTRIMNG [*Get a string from a table®)

TF LOBEYTE [Low part of a ward”)

\ I} LOG [“Logarithm (base 10]%)
LOGFILECSY [*Generate lag file in CSY format)

I} LOGL ["Logarithm [base 10 - LREALF)

T LOGMESSAGE [*zend a LOG meszage”]

I} LOWORD [*Low part of a double word®)

T MAKEDWORD [*Pack words to double word®)

Tt MakEwW0RD [*Pack bytes to word®) —

T MAX [“Maximum®)

MBMASTERRTU [*MODBUS Master RTU¥)

MBMASTERTCF [*MODEUS Master TCP¥|

TF MBSHIFT [*Multibpte shift/rotate®]

I+ MBSLAVEIDEMT [*Set MODBUS Slave Device |dentification®]

TZE MBSLAVERTL FMODRIS Slawe BT [zenialls]

WBSLAWERTUER *MODBUS Slave BTU [zenial]™)

LG g v o iy e gy ) ) ) e ) |

| >

1450y

B oo ST Y1 I TR N _WHUT_1 XTI L Lire

b Inputs: I:I [ ok W ] [ Cancel
N\
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2. The “MBSLAVERTUEX” has a “SrvID” setting. Mouse double-click the left side of the “SrvID” and
enter a required “Server ID” (using a string format, e.g., ‘Svrl’).
Note:
If using the “MBSLAVERTU” function block, the first Mobus Slave settings will be used.

If using the “MBSLAVERTUEX” function block, it depends on the “Server ID” in the Modbus Slave
settings.

Inst_MP=1 8WERTL

Rz | MBSLAVERTUEX 2 I
I ——

'COMZ:9500,M 51" JPoRT Tips:

Press the “F1” on this
function block to show
up the related Help.

1450

\ Sl

Inzt_MBESLANVERTL
F2 | MBESLAWERTUER 2 I

CORZ2 9800 M G 1 PORT

1450

~—_

You have finished the settings for the “MBSLAVERTUEX” function block and then re-compile the
program and download it to the Win-GRAF PAC. (Refer Section 2.3.4, Section 2.3.5)
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Appendix A Data Types and Ranges

Users can specify the data type of variables in the Variables Area (refer Section 2.2.1) or in the Variables
window (refer Section 2.2.2).

o} Global variables

PAC Year QT
PAC Month D | BOOL o
PAC Day o | EYTE
PAC WeekDay D _
PAC Haour O :::J;IDHD
PAC Minute O N
PAC Second O LRrEAL
LWwORD

Below are the available basic data types and ranges:

Data types Size in Bits Range of Values
BOOL (*) TRUE - FALSE
SINT 8 bits (Small int, signed) -128 ~ +127
USINT
8 bits (Unsigned small int) 0~ +255
BYTE
INT 16 bits (Int, signed) -32768 ~ +32767
UINT
16 bits (Unsigned int) 0~ +65535
WORD
DINT (*) 32 bits (Double int, signed) -2147483648 ~ +2147483647
UDINT
32 bits (Unsigned double int) 0~ +4294967295
DWORD
LINT 64 bits (Large int, signed) 283~ 4(2%31)
H-H-NI . . . 64
64 bits (Unsigned large int) 0~ +(2°"-1)
PASRR
Note: All the Win-GRAF PAC does not support the “ULINT” and “LWORD” data type.
REAL (*) 32 bits (Floating point) +3.4x1078 ~ +3.4x10%
LREAL 64 bits (Floating point) +1.7x1073% ~ +1.7x10°%
STRING (*) A max. of 255 characters -
TIME (*) 32 bits THOmMs ~ T#23h59m59s999ms

(*): The common used data type.
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Appendix B Troubleshooting while On-Line the PAC

If the error message is showing up (as the screenshot below) after connecting to the Win-GRAF PAC,
refer the following content to solve the problem.

® The “Bad version!” error message:
It means that the compiled version between the PC and the PAC is different. The most common
reason is that users have modified and re-compiled the program.

To solve the problem

1. Click the “Stop application” button to stop the running program.

A Win-GRAF - Demo0l

File Edit View Insrt Project Tool: Window Help
L i =¥ N &% E AR & A I e D
Workspace u m mn [PAC_Time] | HY s
B Demo01 [Bad verzionl] . ! ~ T Name\ | Walue
[ Exception programs _] PAC Time (*Get / Set [~
[ Pragrams i Second| PAC_Second Inst_TIME_GET
5] PAC_Time [Get / Set... Set TRUE fo setn.. Inst_TIME_SET 1
3] LD [*Blinking®] Set_new_time fal Glabal variables
£ Watch [for debuaging) _|R2 Set TRUE O ... Set TME_SET @ F'AC_Year
&® Soft Scope I——— PAC_Month 3
= Initial values | new_ear |year = "" = AI - 3
!I& Binding Configuration = =
ég Global defines £3 (Al o
£ Variables i newy_Morth Jtanth [ [Used) =
B Tupes 1 [Praject]
4 Advanced
u new_Day | Day 3 Arithmetic
[ Arrays
newe_Hour JHaur v 1 AS-interface 3
| > 4 »| Blocks Sovlist | Define | ENUM
Demol1 - 192.168.255.1:502 »
# | Time | Event description | Bad version!
Cycle time (ms):
Last=0
Alloved =0
: : Maximum = 0 \
4 » Build Crosz refarences Runtime Call stack Erezkpoints Diqital sam Eling trace Frampt Hbdl
lready Bad version! (192.168.255.1:502) 4@ 0 3
Bad version!
Cycle time (ms;
Last =2
2. Click the “Download” button to download the program again. Alloved = 0
Mazxitmum = 9
jﬂl T el !, Crverfloye =0
Download Local application:
n?mmm 4155811
Citime 5 RC=1 E#EEMB!_ETBEEI
Target application:
= I:I?.l'EI4.l'2EI1 4 1246853
| R® y{[ W FC=16#d4527829
RAM = 75176 bytes
Elapzed: 2h11m26s

3. The “RUN” message means that the program is working properly.

sl RUN AR n e D
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® The “Communication error” error message:
A communications failure has occurred between the PC and the PAC.

Win-GRAF - Demoll

File Edit View Inset Project Tools Window Help
e s A & BT AR A

Workspace umun [PAC_Time] | HLL B4
I I I&? M arne | Value
|_j Exception programs Inst TIME GET E 8 PAC_Time ("Get / Set F»
- [0 Programs | |R1: Get current .. En TIME_GET Eno | Inst_TIME_GET
538 PAC_Time [Giet / Set.. Inst_TIME_SET 1
" [ LD [Blinking®] Current time of th... El {3} Global variables
[=)- [ Wfabch [for debugging) | ear[PAC_Year PAC Year
R Soft Scope PAC Manth 2
o B Initial values hortk|-PAC_Marth <"‘ " AI - ST
!!& Binding Configuration I = =
3g Global defines C3 (AN 2
Wariables | | Diay |-PAC_Day (] [USE'..CI] =
BB Types 3 [Project]
4 Advanced
B un Dy |-PAC _WeekDay B3 Arithmetic
[ Arays
Hour |-PAC_Hour b [ ASdntertace ~
3] > < »| Blocks Sovlist | Define | ENUM
Demo1 - 192.168.255.1:502 »
T Time Event deseription | Communication errar
4k Build Cross references Runtime Call stack Ereakpaints Digital zampling trace Frompt HRkL
IReady Bad version! {192,168,255,1:502) é 0,0 205 % 18 0,0

To solve the problem
1. Make sure your Win-GRAF PAC is started, and the network communication between the PC and the
PAC is functioning properly.
2. Make sure the IP setting of the Win-GRAF project is the same as the PAC IP (Refer Section 2.3.5, in
this example, the IP address is “192.168.255.1:502").
3. Make sure the network communication of your PC is working.
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