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These files are displayed when you press <F1> keys at different parts of the TRILOGI or
TLServer programs. These links are listed here for your quick reference.
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Adding/Deleting and Editing Users
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Installation Guide for x86 Compatible PCs running Windows 95

Overview and TRiLOGI Installation Guide for
x86 Compatible PCsrunning Windows 95, 98, NT or 2000

1. Installing Internet TRiLOGI

. You should install Java Run Time Environment (JRE) Version 1.3.1 on your PC before installing the
TRILOGI Client/Server bundle. First, double-click on the file "j2rel_3_1-win.exe" to install Java .
Please follow all instructions provided by the Install Shield program and install it in the given default
path: "C:\Program Files\JavaSoft\JRE\1.3.1". TRILOGI needs to install some library files to the JRE
default directory later, so it is advisable that you use the default path to avoid problems. If you have
installed JRE to other directory please refer to the Readme.txt file in the "Java Lib" folder of the
TRILOGI installation directory for details on how to manually install the the Java library files to the
JRE directory.

b. You may be asked to restart the computer after installing JRE. Follow the instructions so that JRE
will be registered in the Windows Registry after restart.

C. After you have installed JRE 1.3.1, opens up the CD-ROM's "x86-Windows" folder and double-click
on the "SetupTL5.exe" to extract all TRILOGI files into Drive C:. Note that TRILOGI should be
installed in the same harddrive as the JRE otherwise some of the JRE class files may not work
properly.

d. All TRILOGI Version 5 files will be installed in the following directory: "C:\TRILOGI\TL5". You
normally would not need to go directly to this directory to run TRILOGI. This is because during
installation of TRILOGI, a program Group folder "Internet TRILOGI 5.0" will be created to in the Start
Menu to provide short cuts to the TLServer program, the TRILOGI application and the TL50Applet
starter.

2. Using Internet TRILOGI
e Introduction to TRILOGI Client/Server Architecture
e TRILOGI Application vs Applet: Which is Better?
o Starting The Internet TRILOGI Application
e How To Activate TRILOGI Applet Using Browser

3. PLC & PC Hardware Setup and Configuration.
e Single PLC to One PC Running TLServer
o Multiple PLCs to One PC Running TLServer
e Networking Consideration

http://127.0.0.1:9080/help/overview.htm [6/7/2002 4:37:56 PM]



Using Internet TRILOGI

Using Internet TRILOGI

1.

Introduction to TRILOGI Client/Server Architecture

Internet TRILOGI is a Client/Server application suite. The entire program is broken into two parts:
the Server and the Client.

Server: In order to run the complete TRILOGI program, including access to the PLC, you must start
the TLServer first. TLServer behaves like a typical web server and it is capable of serving HTML
webpages as well as Java Applet to an Internet Browser such as Internet Explorer or Netscape
Navigator. TLServer connects to the PLCs via the PC's serial communication port and it is the one
responsible for conveying communication messages between the Internet TRILOGI client and the
M-series PLCs. (Note: TLServer is not included with Education version of TRILOGI since there is
no real PLC involved.)

To Start TLServer, double-click on its Icon and a TLServer panel will appear. You can minimize

TLServer but it should be actively running in order to service network request from TRILOGI via the
Internet or local area network.

Client: The TRILOGI program is the one which you use to create your ladder logic + TBASIC
program and is called the "Client" program. ( If you are programming the PLC offline then you only
need to run the client program without the TLServer.) The beauty of the client/server configuration is
that it does not matter whether the server and client are located at the same computer or at 20,000
miles apart and they work exactly the same way. The client and the server can communicate via
any form of network connection, including the Internet. This makes it possible for the user to
program the PLCs either locally or remotely via the Internet or even wirelessly via mobile Internet.

Another important advantage of client/server architecture is that multiple clients may access
the same server simultaneously. Hence you can run multiple copies of the TRILOGI clients at
different places around the world simultaneously for troubleshooting a single PLC. You can
also run the TRILOGI client AND the TRi-ExcelLink clients simultaneously!

4. TRILOGI client software is available in two incarnations:

I. As a Local Java Application - The TRILOGI program (as well as the JVM, see below) must
be locally installed in the PC that it runs on.

Il. As a Java Applet - The client computer only needs to use a Java-enabled Web browser such
as the Internet Explorer 5.0+ or Netscape Navigator 4.5+ to invoke the TRILOGI applet.
There is no need to install the TRILOGI software in the local computer.

TRILOGI Application vs Applet: Which is Better?

Pros Cons
o Starts up immediately. e Require local installation of TRILOGI
o Can read/write TRILOGI files to local software at every client computer.
hard disk or to TLServer. ¢ Require installation of JVM at every

o Can access any TLServer on the client computer.

Application network. ¢ Need to specify the proxy server IP

« Program behaviour is predictable address clearly if running behind a

since the copy of JVM is local. firewall.
« Printing is supported via Java 2 e Printing Service is not available to
function calls to the JVM. the applet.
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Using Internet TRILOGI

Applet

No need to install any software or JVM
at the client computer.

Possible to control your PLC via any
CyberCafe or at a friend's house!

Maintenance and Upgrading of
software is simple since only one copy
of the TL50Applet.jar file needs to be
changed.

Centralised storage of program files
only at the server. This is good for
providing PLC program training.

Can only read/write TRILOGI files to
the TLServer but not to the local
harddisk.

Can only access the TLServer from
which it was loaded.

May take a few minutes to load itself
the first time. (thereafter the browser
should cache it for rapid start up.)

Program behaviour may vary for
different make or diffferent versions
of the browser.

Starting The Internet TRiLOGI Application

Basically there are 3 methods in which you can start the TRILOGI application, as follow:

1. If the Internet TRILOGI and JRE has been properly installed on your PC, you can just double-click
on the short-cut "TRILOGI 5.0 Application” in the "Internet TRILOGI" desktop folder or the "Start

Menu" to start the TRILOGI application.

& C-\WINDOWS\Desktop\internet TH_.. [ [=]
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2. You can also open My Computer and open the folder: C:\TRILOGI\TL5)\, then double click on the file

"TL50.jar" to start TRILOGI application. If JRE has been properly installed the TL50.jar file will be
recognized by Windows to represent executable Java program and it will run immediately. (Note: In
the same folder you will also find the file "TLServer10.jar" which is the actual TLServer jar file).

. The third alternative is to run the program from DOS command line: First, run the MS-DOS prompt
and then navigate to the directory "C:\TRILOGI\TL5". At the directory, enter the following command
line:

CATRILOGI\TL5> java -jar TL50.jar

This procedure is actually encapsulated by the "TL5.BAT" batch file located at the
"C:\TRILOGI\TL5" folder which you can double-click from the same folder to execute. This
method of starting TRILOGI application has an advantage in that it opens the Java Console
window which can be useful because system errors and exceptions are normally reported via
the Java Console. This can give a clue to reason of failure. (You can also start TLServer by
running the "tlserver.bat" file.)
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Using Internet TRILOGI

HELP!I!

When running TRILOGI, you can get on-line help any time by pressing the <F1>. A Help window will open
to show you the typical key/mouse actions. You can also click on the <More Help> button to get
context-sensitive help loaded into your web-browser. It is assumed that you have Internet Explorer
installed in the following directory:

C:\Program Files\Internet ExploreNIEXPLORE.EXE

However, If your PC does not come with this browser installed, then TRILOGI Application will report
problems opening the web-browser. If that is the case you'll need to use the "Notepad" program to
manually edit the "config.tl5" file in the "C:\TRILOGI\TL5\" directory . Modify the first line:

Browser Path=C:/Program Files/Internet Explorer/IEXPLORE.EXE

to match the correct browser path info. This problem does not occur to applet since the TL50Applet
automatically uses the same browser in which it was loaded to open the help files, hence the applet does
not need to know the browser path at all.

How To Activate TRiLOGI Applet Using Browser

o First start up your Internet Browser. It should be either an Internet Explorer version 5.0 or later, or
Netscape Navigator/Communicator Version 4.5 or later. Earlier versions of browser have some bugs
in their JVM implementation and hence may not work well with TRILOGI.

o Next, check the TLServer front panel for its IP Address. If you are running TLServer on a PC without
network connection it will probably show: IP Address = 127.0.0.1:9080. If you have an Internet
connection before you start up TLServer, then you will see the Internet IP address of your PC. If
your PC has both a local area network connection as well as a direct Internet connection, you will
see two IP addresses being reported. (Although localhost address 127.0.0.1 may not be reported
but it is always there as long as both the Client and the Server reside in the same computer.)

e Now, simply key in the IP Address, including the port number in your browser's "Address" (for IE5)
or "URL" (for Netscape) text entry area. E.g. For localhost connection, key in:

http://127.0.0.1:9080

<3 Internet TRILOGI Home Page - Microsoft Internet Explorer
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Internet TRILOGI Version 5.0

e The browser will now issue a HTTP request to the TLServer. Since no filename has been specified,
the default file in the web-server root directory "index.html" is loaded. This HTML file is written in
Javascript to provide some other options. To start the TRILOGI as an applet, select the appropriate
option and the TL50Applet.jar file will be loaded from the TLServer into your browser for execution.
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Using Internet TRILOGI

Note: The TLServer's root directory is not the same as the PC's root directory. In TLServer,
the root directory is actually at "C:\TRILOGIN\TL5\public\" . This is the directory where the
index.html and TL50Applet.jar file are stored and these files are served to the web browser
when you enter the TLServer's IP Address as mentioned above. Visitors have no access to
the PC's file directory above the server's root directory so the content of your other PC files
will not be at risk of being exposed to visitors to TLServer.

Disabling TRILOGI Applet

If you want to prevent visitors to TLServer from loading TRILOGI Applet at all,
just remove the "TLApplet.jar" file from the "C:\TRILOGI\TL5\public\" directory.
In that case you can only access the PLC using the TL5 application program.
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TRILOGI Internet Server Helps
TRILOGI Web Server: TLServer Version 2.0

TLServer acts as a gateway to connect the M-series PLC to the corporate LAN or the Internet so that
& TLServer - PLC =10 =] they can be controlled and programmed by a TRILOGI client from anywhere in the world.
Internet TRILOGI Server

When a client program such as TRILOGI wants to read from or write to a PLC, it send a command to
the TLServer using the TCP/IP protocol tranported via the Intranet, the Internet or a local host

IF address= 102 168.1.100:9080 connection. The TLServer, upon receiving the command, will carry out the actual reading or writing to
- the PLC via the PC's RS232 or RS485 port. The data received from the PLC is then relayed back to the
Serial Port Setup | client program via TCP/IP protocol.

TLServer is also a Web Server which serves up webpages that contain the TRILOGI Java Applet to
Configure Users | enable you to use any Java-enabled Web browser to access the PLC without the need to install a local
copy of the TRILOGI application software.

Setup Emails |

Copyright () Triangle Fesearch Int'l, Inc
[2001-2002% Al Rights Feserved

Help | Version 2.0

Note: Starting from Version 2.0, TLServer also provides "File and Email Services" to the PLC. That means that a PLC can send a command to
the TLServer to open a file and save its data into the PC's harddisk. It can also command the TLServer to send out the data as an email to
anybody in the world!

The new Email Service works differently from the original email function provided in TLServer 1.0 in that TLServer does not poll the PLC,
instead it is the PLC that initiates an email request asynchronously. This makes it possible for a PLC to dial-in via a modem to request the
TLServer to help it send out an email without demanding a constant connection the the TLServer. However, the original email function is still
supported in Version 2.0 because that has the advantage of being able to service email requests for multiple PLCs linked via the RS485
network.

Click here to read details about the new PLC File & Email Services

When TLServer is first started, it will query the operating systems for the IP addresses of the computer that it runs on. (It may take a while if
the O/S is slow to return the IP address). It will then display the obtained IP addresses (maximum of two) on the TLServer front panel so that
the user can quickly determine the IP addresses that they can use to access the PLC. The following are some possible IP address scenarios:

« If the computer is not linked to any network or the Internet and does not have any network adapter installed, then only the local host IP
address will be displayed, e.g. 127.0.0.1: 9080 where 9080 is the port number). Note: regardless of whether your PC is networked or
not, the local host IP address: 127.0.0.1 is always available to the client program running on the same PC where the TLServer is
running, even though it may not be displayed on the TLServer's front panel. ( TRILOGI or TRi-ExcelLink are all known as "client"
programs). So whether your PC is networked or not, you can still use TLServer and TRILOGI on a localhost connection. In that case the
TRILOGI and TLServer work together on the same PC just like a normal Window based programming software. We recommend using
the localhost IP address: 127.0.0.1:9080 if you are running both the client and the server on the same PC.

« If the computer has an 'always on' connection to the Internet directly then the IP address will be your Internet IP address.

« If the computer is networked to the corporate Intranet, or you have connected this computer to a router to share internet connection with
a few other computers, then the IP address shown is an internal IP address, also known as the "Intranet” IP address. The intranet IP
address is assigned by either the System Adminstrator or the router (known as DHCP server). You can access this computer from other
computers in the same LAN, but the intranet IP address is not accessible from outside of the LAN. To access the TLServer from outside
of the LAN, You will need to configure your router's internal settings to define the PC that runs the TLServer as a "Virtual Server". You
can then access the TLServer using the router's public IP address and the router will does the job of translating the public IP address
to the intranet IP address and route the messages to/from the PC that has been defined as the virtual server. This process is known as
Network Address Translation (NAT).

« If you connect a computer in a LAN to the Internet via a dial up connection, you will see two IP addresses: one is the Intranet address

and another is the Internet IP address. The Intranet address is only accessible from within the Intranet. The Internet IP address will be
what you need to use if you are accessing TLServer from the Internet. See the PLC Setup & Configuration section of the intallation

guide for more detailed explanation of Intranet Installation and problem with Firewalls.

Dial-Up Users: If you are testing the internet capability of TLServer using dial-up connection, you must connect to the Internet first before
starting TLServer so that TLServer can report the correct Internet IP address to you. You will not see the local host IP address (127.0.0.1), only
the Internet IP address will be shown.

The moment TLServer is running, it is ready to accept connection from the TRILOGI client. You can also configure TLServer's communication
port setting, add/remove users from the system and set up TLServer to query the PLC for outgoing email requests and process them
accordingly. For explanation of the function of each button, click the image link of respective buttons below. You can also call up their
context-sensitive help by pressing <F1> key after pressing the relevant button on the TLServer front panel..

Serial Port Setup

Caonfigure Users

Setup Emails
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File and Email Service

TLServer 2.0 File and Email Services

Starting from version 2.0, the TLServer provides a number of File and Email services to the PLCs via the serial comm port. Basically a PLC can send service requests to the TLServer
using "tags" (which are ASCII characters enclosed between the '<' and '>' characters) and the TLServer will perform the service requests upon receiving valid commands. All data
between the <command [parameter]> tag and the </> tag will be treated as data for the requested service .

Since the PLC is the one which initiates the service request, it does not need to be linked to the TLServer all the time unless it needs to request a service from the TLServer. This makes
it possible for a remote PLC to connect to the TLServer via the telephone line using a modem and perform the required file or email services, then disconnects itself from the TLServer so
that other PLCs can take turns to connect to the TLServer to request for services.

Note: All the files created or used in the write/append/read actions are located in the directory:
<trilogi base directory> /FileService. (hence the default path is C:\TRILOGN\TL5\FileService). You may also read/write files that are located in sub-directory below the "..../FileService"
directory provided that the sub-directory already exists.

The currently supported files and emails services are described below:

1. Write data to
file

Format:
<VWRI TE
[fil enane] >
data data
dat a. ..
data....
</ >

E.g. To save data of DM[1] to DM[10] to a file name "testWrite.txt", execute the following statement from a custom function:

PRINT #1 "<WRI TE testWite.txt>" ' Wite data request

FORI =1 TO 10

PRINT #1 DM I];" ", REM del i mited by space characters.
NEXT

PRI NT #1 ' send a CR character.

PRI NT #1 "</>" End of Service request

The TLServer will close the file after after it receives the end-of-service tag "</>" from the PLC and it will in turn send a "<OK>" string to the PLC to acknowledge
that the WRITE request has been completed successfully. It is up to your PLC program to check for the "<OK>" tag to determine if it the service it requested
have been completed successfully.

2. Append data
to file

Format:

<APPEND

[fil ename] >
data data

data. ..
data....
</ >

E.g. To append the time of an event to a file name "testAppend.txt", execute the following statements in a custom function when the event take place:

PRI NT #1 "<APPEND t est Append. t xt >" Append dat a request
PRINT #1 "Event Tinme = ";TIME1];":"; TIME[2];":"; TI ME[ 3]
PRINT #1 "A="; A
PRI NT #1 "</>"

o If the file does not exist a new file will be created. Otherwise, the PLC's real time clock data in the format "hh:mm:ss" and the value of A will be appended
at the end of the file "testAppend.txt" every time the above statements are executed.

« The TLServer will close the file after it receives the end-of-service tag "</>" from the PLC and it will in turn send a "<OK>" tag to the PLC to acknowledge
that the APPEND request has been successfully completed. It is up to your PLC program to check for the "<OK>" tag to determine if it the service it
requested have been completed successfully.

End of Service request
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3. Email data to

E.g. To send data to an email address: whoever@yahoo.com with the subject "PLC Email Test", execute the following statements:

fECIpIEnT PRI NT #1 "<EMAI L whoever @ahoo. conk" ' change it to your own enmil .
e PRI NT #1 "Sender: triuser@otmil.coni ' it can be anyt hing.
<ENAI L [email PRI NT #1 "Subject: PLC Email Test"
PRINT #1 "Hello, this email is sent by your friendly TR LOd PLC'
addr ess] > " , ; . . "
. PRINT #1 "Don't worry, everyting is working out great today!
Sender : PRINT #1 </ >
[ sender email]
Subj ect : .
[ subj ect text] Note:
data data o "Sender:" field should be in email format e.g. xxx@yyy.zzz, but it does not need be an actual valid email address.
daag{ é' e "Subject:" field is optional and may be omitted totally
</> o o The TLServer will first save all the data it received into a temporary file named "Email.txt" in the default directory. After the TLServer receives the
end-of-service tag "</>" from the PLC and it will then send out the email to the recipient email address. This email service will make use of the SMTP
server defined in the "Setup Emails" portion of the TLServer configuration, so make sure that you have defined a correct SMTP server before testing the
email service function.

o When the email has been successfully sent via the SMTP server, the TLServer will send an "<OK>" tag to the PLC to acknowledge that the EMAIL
request has been successfully completed. It is up to your PLC program to check for the "<OK>" tag to determine if it the service it requested has been
processed.

4. Read Data This service allows the PLC to request the TLServer to open a text file and upload its content to the PLC. This may be useful for loading some previously saved

from File parameters.

.- Upon receiving this command and if the specified [filename] is successfully opened, the TLServer will begin sending all the ASCII characters contained in the text
<READ file to the PLC. Note that line breaks in a text file are sent to the PLC as CR character only and not as a CR+LF pair. As such, your PLC program can easily use

[filename] > the INPUT$(1) command to read in all the CR-terminated text string one string at a time and then interpret or convert the data as necessary. After sending out
e the last byte in the data file to the PLC, the TLServer will send a CR-terminated acknowledgement string "<OK>" to the PLC to signal that the READ command

have been properly completed.

5. Read Real Tim
Clock From
TLServer

Format:

<READ RTC] >
</ >
<READ
Dat e[ 1] >
</ >
<READ
Dat e[ 2] >
</ >
<READ
Dat e[ 3] >
</ >
<READ
Dat e[ 4] >
</ >
<READ
Ti me[ 1] >
</ >
<READ

This service allows the PLC to get the Real Time Clock data of the TLServer (i.e. the PC in which the TLServer runs on).
The type of data is indicated in the Date[n] and Time[n] parameter which correspond to the DATE[n] and TIME[n] system variables in TBASIC:

i.e. Date[l] =year; Date[2]=month; Date[3]=day; Date[4]=dayofWeek;
Time[1l]=hour; Time[2]=minute; Time[3]=second.

For full synchronization, use the <READ RTC[]> tag which returns the values of the Date[1], Date[2], Date[3], Date[4], Time[1], Time[2], Time[3] in 7
CR-terminated ASCII strings.

Upon receiving this command the TLServer will immediately send the relevant clock/calendar data as CR-terminated ASCII string(s) to the PLC. Your PLC
program can easily use the INPUT$(1) command to read in the data and convert them into integers using the VAL command. Note that unlike the "READ file"
service, the TLServer does not send "<OK>" string after performing the "READ RTC" service.
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1 ne| 2] >

</ >

<READ
Ti ne[ 3] >

</ >
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PC & PLC Hardware Setup and Configuration.

1. Single PLC to One PC Running TLServer

The simplest configuration will be when there is only one PLC and one PC involved. You
simply connect the PLC's RS232 port to the any of the RS232 serial port (COM1: to COM4:)
of a PC and run the TLServer on it. If you use other than COM1: on your PC, you will need to
configure TLServer's serial port to match the communication port number.

2. Multiple PLCs to One PC Running TLServer

You can connect multiple M-series PLCs to a single PC running TLServer by connecting
every PLC's RS485 in a daisy-chain manner to the PC's RS232 port. You do need to
purchase a RS232-t0-RS485 converter to connect the PC's RS232 port to the RS485
network. Please refer to the PLC's User Manual for details on installation issues regarding
electrical specifications and termination requirements when connecting the PLCs in an
RS485 network.

Internet TRILOGI can log-in to the TLServer and have immediate access to all the PLCs on
the RS485 network just by specifying the ID address of the PLC concerned. Up to 32
Standard M-series PLCs can be networked to a TLServer. If you replace the RS485 driver

IC by a 1/8 power type you can link up to 256 PLCs to a single TLServer for programming
and monitoring!

+ &

Terminating
resistor

1200

Twisted-pair RS 485 network cable a60

4=

Host Computer wit T100MD+ T1 00K+ T100MD+
5465 Adapter . : 2
A | RS485 | Re485 | k RS485 |

3. Networking Consideration

The networking method used by the PC running the TLServer, as well as how the TRILOGI
client software accesses the TLServer will have impact on the configuration of both the
TLServer and the TRILOGI client. We will consider various scenarios below.

1. Standalone PC (No network connection)

If the PC that runs TLServer is a standalone without any network connection, you can still
use it for localhost programming. i.e. The PC which is running the TLServer will be the same
one that is used to run the TRILOGI client program.

When you run TLServer you will see that the displayed IP Address is the "localhost" address:
127.0.0.1:9080 (assuming that you did not change the default port = 9080). You can either
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run the TRILOGI Application directly or you can open up your web-browser and key in the
following URL: http://127.0.0.1:9080 . In the latter case, you are running TRILOGI as an

applet that is loaded from the TLServer.

<} Internet TRILOGI Home Page - Microsoft Internet Explorer
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‘ Internet TRILOGI Version 5.0

2. TLServer has Direct Connection to the Internet

If the PC running the TLServer enjoys a direct connection to the Internet via dial-up, DSL, T1
line or cable modem, then TLServer will be accessible to any client on the Internet. Note that
if you connect to the Internet via dial-up connection, then do remember to connect to the

Internet before you run TLServer so that it can report the actual IP address on its front panel.

If the TRILOGI client software also accesses the Internet via direct connection, you will have
the least problem. However, if the TRILOGI client is sitting behind a corporate firewall, then
the situation is much more complex and it has impact on both the TLServer and the TRILOGI
settings, as shown in the following table:

TRIiLOGI Client has Direct TRILOGI runs on a PC protected
Internet Connection by Corporate Firewall
e TLServer:: port settings=80 or any e TLServer: Port Settings = 80
value above 1024 o TRILOGI: "Use HttpProxy" = true. May
e TRILOGI: "Use HttpProxy" setting is need to obtain proxy server's IP
optional address. See Log-In to TLServer .

What Happens when a Client is behind a firewall but the TLserver has direct link to the
Internet?

If the client PC is located within a corporate Intranet and protected by a firewall, then there
are very limited means for the client to access the Internet outside of the firewall. Note that
NOT all PCs within the LAN have access to the Internet. Whether a PC has access to the
Internet or not is decided by your company's System Adminstrator.

Even if a particular client PC does have access to the Internet (because you are able to use a
browser to visit Yahoo!), it doesn't mean that the PC has a direct connection to the Internet.
What actually happens is that the network adminstrator has setup a "Proxy Server" that will
intercept your client PC's request to link to the Internet. The proxy server is the one which
actually has a direct link to the Internet. It acts on behalf of the client within the Intranet to
process HTTP connection to the Internet and passes the response data to back to the client.

So how does the proxy server determine whether a network packet is meant for the Internet
and not meant for another workstation within the Intranet? It determines it by examining the
port number that the packet attempts to connect to. If a connection is made to the well known
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HTTP port which is = 80, it will be handled by the proxy server. If you use a port number such
as 9080 (default TLServer port address) it will think that the connection is to be made to
some local workstation and hence will not direct the packet via the proxy server to the
Internet.

Therefore, in order for the client to make connection to the Internet via the proxy server, the
TLServer port address should be set to 80. In addition, the TRILOGI client should also be
configured to access the TLServer via a "Http Proxy Server" as described in the document
"Log-In to TLServer".

3. TLServer is on a Local Area Network

If the TLServer is running on a workstation that is part of a local area network, it is unlikely
that the workstation will have a direct connection to the Internet (unless the System
Adminstrator has deliberately configured it for that purpose). When the TLServer starts, it will
report the IP Address of the workstation which is the Intranet IP address and NOT the
Internet IP Address.

Now if the TRILOGI client is running on another workstation which is also part of the same
local area network, then it is quite simple: TLServer can be assigned any unused port
number above 1024 and the TRILOGI client can access TLServer from any other
workstations. However, avoid setting TLServer to port 80 since by default, port 80 is for
accessing the Internet via the HTTP proxy server.

How to access TLServer running on a Private LAN from the Public Internet?

If the workstation that TLServer is running on does not have a direct Internet connection to
the Internet, then it will normally not be possible to access the TLServer via the public
Internet since the firewall will block any attempts to access a PC inside the LAN. There are
two possible ways to overcome this:

1. Consult your System Adminstrator to configure a Network Address Translator that will
assign you a public IP Address which will be mapped to the local workstation that runs
the TLServer. If there is a business need for your PLCs to be constantly accessible
from the Internet, the System Adminstrator should be able to grant you that
permission.

2. If your need to provide connectivity from the Internet is only temporary (e.g. allowing
your contractor to fix a software bug) it may be easier to use a modem and dial-up to
an ISP when the need arises. Once the connection is no longer needed, just hang up
the modem. However, before you do this, please check with your company's System
Adminstrator to make sure that you are not violating the security policy. If that is a
problem, you may consider using a standalone notebook computer or PC (i.e. not
connected to the LAN) to make the dial-up connection, which provides temporary
Internet connectivity for the TLServer (and hence the PLCs) but will not compromise
the security of your corporate Intranet.
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Setting Up TLServer's Serial Communication Port

& Senal Communication Setup & Test - 0] x|

Port Marne: COMA v | Baud Rate 38400 |
Diata Bits: e I sStop Bits: 1 ad
Farity: Mone = | Time Qut {ms) |500

Cpen Bort |CI|:|SEF'|:|rt Conmect | Hamg L | apecial |

[ Modern [ Auto Answer  Phone o, |

Command String: (Press <Enter= to Send)

Response Sttings & Modem Messages Clear |
COM1 opened at: 33400 hps .

=
B o
i

Change PLCID Close | F1-Help

This dialog box allows you to configure the serial port of the host computer to match the
setting on the PLC for proper communication. Most of the items here are self-explanatory. If
you have more than one PLC connected to the host computer via RS485, all the PLCs must

have the same serial port settings as the TLServer. The Open Port button allows you to

test whether the communication port is available to TLServer. You can also click the
Close Port | button to temporily relinquish the port to other applications (such as TRILOGI

Version 3 or 4). Note that you will need to close an opened port before you can change its
parameter.

The (Command String) text entry field allows you to test communication with the PLC using
its native or MODBUS ASCII protocols. If you enter a string here and press <Enter>, the
ASCII string will be sent to the PLC connected to the serial port and the response string will
be displayed in the bottom text box. If the comm port is not yet opened this command will
automatically open it.

Note that only multi-point host link commands are accepted here. The only point-to-point
command acceptable here is the "IR*' command which queries the ID address of the PLC.

If you have only one PLC connected to your TLServer computer, then you can test the
communication now using the following command string:

Command String : IR
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Response String: | ROL*

The response string tells you that the ID address of this single PLC is 01. You can then try
other host link commands using this ID address. (e.g. @O01RI0000* to query the states of
inputs #1 to #8) If you have more than one PLC connected you should not use the "IR*"
since all connected PLCs will try to respond simultaneously, thus resulting in a garbage
return string.

To change the ID of a PLC, e.g., from 01 to 05, you can send the command string
"@01IW0500*" to the PLC. In TLServer 2.0 there is also a new "Change PLCID" button
which does this for you automatically. You can click on the "Detect ID" button to check the
current ID and then the "Change ID" button to write the new ID to the PLC.

Changing Communication Settings

Most likely you may want to leave the comm port settings at their default values: 38,400
bps, 8 data bits, 1 stop bit, no parity. Some reasons for changing the comm port settings
may be due to the need to change the PLC's serial port to lower values (e.g. for
communication via radio using 9600 bps). Changes to the comm settings are saved to the
TLServer configuration file: "t | server 1. cf g" when you quit TLServer.

One other scenario is when you need to power cycle an M-series PLC with DIP switch #4
turned ON (to halt the CPU to disable the "1st.Scan" pulse). Since the PLC's serial port is set
to 9600 bps when power ON with DIP Switch #4 set, you will need to change the baud rate
temporarily in order to communicate with the PLC (e.g to blank out a program that causes
trouble).

However, do remember to change the baud rate setting back to 38400bps after you have
reset the PLC with the DIP switch OFF, otherwise you may have problems communicating
with the PLC later on since changes to comm settings are automatically saved.

Modem Support

1. Dial Modem: TLServer 2.0 incorporates support for dialing a modem connected to the
PC's com port. This is useful if the PLC has to be located at a remote location yet still has
access to the public telephone line or to a cellular phone. You can then connect the PLC to a
standard analog modem such as the US Robotic 33.6Kbps or Hayes Acura smart modem.
The TLServer can then dial the phone number of the remote modem and make a connection.
Once a connection is established, the remote PLC is immediately accessible to client
applications such as Internet TRILOGI or TRi-ExcelLink, etc over the Internet, Intranet or
localhost as if it were connected to the TLServer via the serial port directly

Notes:

e Due to the time delay for modulation/demodulation process as well as transmission
delay, two-way communications via modem tends to be noticeably slower than
connection made by direct cable connection. This is quite normal and does not
indicate a problem with the communication setup.

e The PC's modem must be able to emulate the COM port of the PC in order for the
TLServer modem function to work. Some of the newer computers employ "win
modem" or "soft modem" which may only work with Windows' dial-up networking.
These kind of modem are implemented in software and they do not necessarily
emulate a standard PC COM port properly. They also demands quite a bit of CPU
horsepower to process the communication properly. Therefore these type of modems
may not work too well with the TLServer. If your built-in soft modem does not work
properly with TLServer, you should get an external PCMCIA card modem and these
are quite inexpensive nowadays and they will work much better with the TLServer
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modem support function.

To setup TLServer to dial a modem, first close the active COM port by clicking on the "Close
Port" button. Select the COM port where the modem is connected to. (you can find out the
which COM the modem is connected to by checking the "Control Panel -> Modems ->
Properties") Click to select the "Modem" checkbox. You will then be able to enter a
telephone number to dial. The 3 buttons: "Connect”, "Hang Up" and "Special" become
enabled when you select the "Modem" mode. Note that the "Baud Rate" field now becomes
the "DTE speed" which specify the line rate between the PC and the modem (this has
nothing to do with the actual baud rate between the modems which will be automatically
negotiated based on the quality of connection). Normally you should leave the DTE speed set
to the highest value (115200) unless your modem manufacturer specifies otherwise. The
PLC can be operating at a different baud rate from the PC to modem-line-rate because of the
modulation/domoduation action of the modem.

* Important: The PLC-to-modem connection must be properly prepared before you can use
TLServer to connect to the PLC's modem. Click here to read more details about the

PLC-to-Modem Communication Setup.

Once you have entered a proper phone number, click on the "Connect" button to start dialing
the modem (make sure that the "Auto Answer" check box is not checked). If the remote
modem is busy or does not answer the call you will see the corresponding error messages in
the response box. Click on the "Hang Up" button anytime to abort the dialing operation.

If you click on the "Special” button a special dialog box will appear as follow:

e You can change the DTE speed by
selecting a new value from the choice

& Special Setup | menu.

e You can specify a special AT command

DTESpeed Im vI to be sent to the modem during modem

initialization. Normally you can leave this
field to its default value which is AT&KO.

Moderm Init String e You can also specify a special "Call-in

Password" which is only used if the
ATEKD . :

TLServer puts itself in auto-answer
Call-in Password mode (see description later). Any

incoming connection made by a remote
modem must give the correct password
upon connection, otherwise the
connection will be immediately dropped.
The Call-In password feature is disabled
if the corresponding textbox is empty.

2. Auto Answer: If you select the "Auto Answer" checkbox and click on the "Connect" button,
the TLServer will setup the modem to automatically answer the incoming call on the first ring.
There are many uses of this capability:

e Any number of PLCs in the field can periodically dial in to a single TLServer and write
or append the values of their internal variables to data files on the PC's hard disk using
the PLC File Service commands. This is extremely useful for deploying the M-series
PLC for data-acquisition purposes. You can format the data using CSV format so that
the file can be readily imported into an MS Excel or Lotus 123 spreadsheet.

e The remote PLC can dial in and ask TLServer to send out its data to any email
address immediately.

e The remote PLC can dial in and sychronize its real time clock with the TLServer.
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e The TLServer can play the role of an ISP where the PLC can dial in and be accessible
to the Internet.

Some sample ".PC5" programs that enable a PLC to dial in to the TLServer and request for
file or email services are provided in the following folder:

"C\TRi LOA \ TL5\ usr\sanpl es\Fil e Servi ces and Modent

To prevent unauthorized incoming call, you can specify a "Call-In Password" string as
described above. If the "Call-In Password" contains any text other than an empty string, then
the incoming caller, upon connection, must immediately send a CR-terminated string that
matches the "Call-In Password" string in order to maintain the connection. If the password is
incorrect the TLServer will disconnect the remote modem to prevent unauthorized access. If
the call-in password is validated the TLServer will acknowledge this by sending the a
CR-terminated string "<OK>" to the remote PLC via the modem. It is the duty of the incoming
caller to check the acknowledgement string to ensure that the connection is not dropped by
the TLServer.
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Adding/Deleting and Editing Users

This dialog box allows you to add new users who are allowed access to the TLServer and the PLCs. You
can also change the password, username or the access level of an existing user or delete an existing
user. A new user defined here will be given his/her own exclusive subdirectory to store ladder programs.
For PCs, this directory is located at: "C\TRILOGI\TL5\usr\<username>" where <username> is the same
as the Username defined here.

"Select Username" - Double-clicking on an
existing username opens up the
username/password dialog.

Setup Username/Password ¥ |

[ ServerPaort |g|:|a|:|
If you select a username and then press the
<DEL> key, you can delete the user provided select Username
its directory is empty. (You can use Window rre :
Explorer or TRILOGI Application to delete the AAmInIStrator
contents of the user's directory first before samples
deleting him/her from TLServer). - Add new Lser -

"-Add New User -" Clicking on this field
allows you to add new users to the system.
You can add as many users as you like
subject to memory and hard disk limit.

Claose |

Server Port: If you click the check box to the left of the "Server Port" label, you can change
the default "port" that the TLServer listens on. Whatever you define here must be matched

by the same port number when the client accesses the TLServer.

E.g. if the port number is defined as 8000, then localhost access must be:
http://127.0.0.1:8000/

However, if the port number is defined as 80 (default port for HTTP server), then you can
access the server using just the IP address without the port number:

http://127.0.0.1/
What Port Number Should TLServer Use?

Please read the explanation box below regarding definition of a "Port". You can see that the
default port for most public web-servers is port 80. You can define TLServer to listen at port
80 as well, in that case there is no need to specify the port number in the URL. However,
there are reasons why you may or may not want to do that. It depends on whether you are
installing TLServer on a corporate intranet or on the public internet and whether the client
(TRILOGI) is to access TLServer within the intranet environment or from the public internet.
Please see TRILOGI installation guide for an explanation of how to use the port number

properly.
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Ports or addresses within a computer, are used to enable communication between
programs. Port addresses are 16-bit addresses that are usually associated with a
particular application protocol. An application server, such as aWeb server or an FTP
server, listens on a particular port for service requests, performs whatever serviceis
requested of it, and returns information to the port used by the application program
requesting the service.

Popular Internet application protocols are associated with well-known ports.
The server programs that implement these protocols listen on these ports for
service requests. The well-known ports for some common Internet application
protocols are shown below:

|Port|Protocol

|21 |Filetransfer protocol

|23 |Telnet protocol

|25 |Simple mail transfer protocol
|80  |Hypertext transfer protocol
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Y ou've Got m@il!

This TLServer Email capability is first implemented in TLServer 1.0 and is carried forward to Version 2.0.
This method depends on the TLServer to periodically scan each configured PLC for the state of their email
request flags and hence require that the TLServer be constantly connected to the PLC(s) via the serial
port. (Another email support function available only to TLServer version 2.0 is described in the document
for "File and Email Services")

A PLC program raises an email request flag by setting the variable emEVENT[1] to a non negative value
(see explanation on "Writing TRILOGI Programs that Can Send Emails") whenever it needs to send an
email. The TLServer, upon sensing that an email request flag has been raised, will extract the sender,
recipient and message strings from the PLC's internal variables and send them out using the pre-defined
SMTP outgoing mail server.

A single TLServer can service the email requests for one or more (max. = 256) PLCs connected to it via
RS232 or RS485. To setup the server to handle email requests, click on the "Setup Emails" button on the
TLServer to open the following dialog box:

e SMTP Mail Server: This will be the same Outgoing 278 x 5
Mail Server that you use in your email program such EﬁFLES Email Config. =10 x|

as the Eudora or Outlook Express. If in doubt, ask SMTP Mail Server
your ISP or System Adminstrator for help. This
server must be setup properly before the TLServer I
can send any email. If your SMTP server requires
authentication via POP3 you will have to use your PLZ ID¥ Check Every (seconds)
email program to check your email once prior to
using it to send emails. oo 0 ﬂ
e PLC ID# column: For you to select PLCs with ID 01 I
from 00-FF (256 in total) to set the email service 02 ID
period. gi g
e Check Every (seconds) - this allows you to define 0s 0
how often the TLServer should check the PLC (the 06 0
emalil service period) for the state of the outgoing a7 0
email request flag.
2 2 08 0
Simply click on field next to the PLC ID# of interest 04 0
to open up a text entry field (as shown in the figure OA 0
for ID=02). Enter a non-zero value (in seconds) to 0B 0
define its email servicing period. ac 110 Comim Errorl!
ap 1
Note: Both SMTP Server and email service = 0
period definitions will be saved to the hard 0F i
disk when you exit TLServer program. They 10 i
will be reloaded when you start TLServer A - ll
again.

This email service period does not determine how often the PLC will send email, since email
will only be sent when the email request flag is set even if you had set a very short emalil
service period. It only affects how quickly the email will be sent whenever a PLC raises its
email flag. You should set a short service period (say every 10 seconds) for urgent email
(such as alarm condition). For non urgent email such as hourly or daily production report you
can set a much longer servicing period to reduce the communication loads on the PLCs.

Inactive PLC
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TLServer attempts to communicate with every PLC that has a non-zero email service period.
However, if the PLC is inactive (e.g. It has not been turned ON or has been disconnected
from the server) the communication will fail. Since communication failure takes considerable
amount of CPU waiting time and could affect the normal communication with other active

PLCs, inactive PLCs are internally marked by the TLServer (shown as BRSNS
message in the email setup dialog) and will not be checked according to their defined service
period to avoid repeated communcation failure. However, TLServer will re-scan these
inactive PLCs every two minutes to check whether they have come on-line. If an inactive
PLC is found to respond to command it will be unmarked and put back in service for its email
request.

Check
You can also manually force the re-scanning of all PLCs by clicking on the 4| button
once. Then scroll to the PLC of interest to check if there is a R T=I=TnT Message.

Check the PLC communcation port wiring if there is an error.

Writing TRiLOGI Programs that Can Send Emails

In order to send an email, the TRILOGI program needs to use the string variables A$, B$, C$
to store the headers and D$ to Z$ to store the messages. (not all strings need to be used,
unused strings are still available for normal program use) The special variable emEVENT([1]
is used as an email request flag which should be initialized to -1 when the program is not
requesting email service. When the TRILOGI program wants to send an email, it first stores
the sender, recipient and subject into the following variables:

AS Sender email address - which can be used to identify the
source of the email.

B$ Recipient email address - this one must be accurate

C$ Subject of the message.

D$ First line of Message

E$ Second line of email message

z$ The 23rd line of the email message

-1 = NOT sending any email.
emEvent[1] [0 to 23 = number of lines in the email message body
which are contained in D$ to Z$.

The maximum number of lines in your email is limited by the number of string variables D$ to
Z$ (23 in total) available in the M-series PLC.

For example, if the PLC needs to send email to trilogi@yahoo.com with a 1-line greeting,
then the program needs to activate a custom function that contains the following statements:

A$ = "Demol@PLC" ' sender
B$="trilogi@yahoo.com" ' recipient
C$ = "This is an email demonstration" ' subject

D$ = "The time is"+STR$(TIME[1])+":"+STR$(TIME[2])+". How are you
doing?" ' Message body
emEvent[1] =1
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You must also setup the email service period (say every 10 second) in the "Setup Emails”
screen for this PLC. When the TLServer scans the PLC and found that its emEvent[1] is set
to 1, it will extract the headers and message body from the PLC's string variables. Only A$ to
D$ will be extracted in this example since the message contains one line of body text only,
as indicated in emEvent[1]).

TLServer will then contact the SMTP server to send out the email. In addition, after
processing the email request, the TLServer will set the emEvent[1] variable to a value of
"-1" (no email). Hence there is no need for the TRILOGI program to worry about clearing the
email request flag after the email has been sent. In addition, this provides a way for the PLC
program to know whether the TLServer is functioning properly and whether the email request
has already been processed. However, do take note that even if the emEvent[1] has been
reset it does not guarantee that the email has been correctly dispatched to the recipient.
Success of emailing is subject to the proper configuration of the TLServer, the network
quality and availability of the SMTP server at the moment when TLServer tries to send out
the email. For urgent situations you may consider sending out multiple emails periodically
until the user has attended to the machine.
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Internet TRILOGI Version 5.0
Copyright (c) 2001 Triangle Research International, Inc

Menu Item Description

Run the Internet TRILOGI directly off your browser. No Local Installation Required.
You need your Username and Password defined in TLServer to gain access to your
PLCs."

Run Ladder Editor
View On-Line Helps
Current Promotional Offer

http://127.0.0.1:9080/ [6/7/2002 4:38:03 PM]



Logging In to TLServer

Log-Into TL Server

When you execute any TRILOGI command under the "Controller" menu for the first time, you will always be
presented with the Username/Password dialog box as shown below:

Login To TLSever EI
TLSemer's IP Address : port
I“IET.III.III.“I:EIDBD Detect ID | |D1

(Singe node) D (Hex

[7 Use Hitp Proxy Server

Username [Samples

Fassward;

[+ Memarize Username & Passward

Zancel | ]y |

ID (Hex)

Since a TLServer can be connected to as many as 256 M-series PLCs, each PLC must have a
unique ID for identification. You will need to enter the matching PLC's ID here for successful
communication with the PLC. The number entered should be in hexadecimal, hence the range of
acceptable numbers is from 00 to FF.

If there is ONLY ONE PLC attached to TLServer and you are not sure of its ID, you can ask
TRILOGI to detect its ID by clicking on the "Detect ID" button. This method however will not work if
there are more than one PLC being connected to the TLServer since all connected PLCs will
attempt to send their IDs simultaneously and therefore TLServer will receive garbled data.

Username & Password

You must have a username and password defined in TLServer and the same username/password
pair must be correctly entered here for authentication.

TLServer's IP Address: Port

o If you run the TL5 as a local application on your PC, you will need to enter the TLServer's IP Address:

Port. However, when running the TL5 as an applet off your Internet browser, this field is not editable and it
will automatically be filled with the IP Address of the TLServer from which the applet was loaded. This is
because the Java Security model dictates that a Java applet can only communicate with the server from

which it was loaded (also known as "applet can only phone home!") . Hence for applet, you will not be
allowed to switch to another TLServer of a different IP address.

e Therefore, if TL5 is run as an application it is very powerful because it is able to program/control/monitor
any M-series PLCs in any part of the world. All you need is just an IP Address and the Port number of the
TLServer as well as the authorized username and password to gain access to the PLC. If you leave this

field blank, TRILOGI will automatically fill it with the default local host address: 127.0.0.1:9080.
Use HTTP Proxy Server
1. Unchecked:
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If this field is unchecked, then TRILOGI will communicate with the TLServer by opening a direct TCP/IP
socket connection. This is the fastest and most efficient method of performing on-line monitoring since an
opened socket is available for communication all the time until you abort it by closing the connection or
exiting the program. This should be the default option you should try first. If the TLServer is running within
the same Local Area Network as your TRILOGI program, this normally should not be a problem.
Alternatively, if both TLServer and TRILOGI are running on computers that can establish direct connection
to the Internet (such as via dialup, DSL or cable modem), this should work well too.

2. Checked:

However, if TLServer is connected to the Internet and has a direct IP address, but you are accessing the
Internet behind a corporate firewall, the situation will be more complex. Due to security concerns, the
corporate firewall normally does not permit the software on its LAN to establish direct access to the
Internet. Although you may still be able use your browser to visit Yahoo! to check your stock prices, this is
normally done through a "Http proxy server" provided by your network administrator. The proxy server is
the only program that has the right to access the public Internet. That is to say, your browser actually
makes a local connection to the proxy server, and the proxy server in turn connects to the public Internet to
obtain the requested data (hence the name "proxy") and passes the information back to your application.

If your situation is what we described above, you have three choices to communicate with TLServer:

e Ask your network adminstrator to grant you and/or your workstation the permission to make
direct connection to the Internet via a special port number. Then configure TLServer to use
the same port number. This situation will be most ideal since you can use the efficient direct
TCP/IP connection to communicate with the TLServer.

o If the above is not possible due to your company's policy, then you can click on the "Use
HTTP Proxy Server" checkbox to select it. TRILOGI will then "tunnel" through the firewall by
using the HTTP protocol to tranport the command/response messages via the network'’s
HTTP proxy server. This technique is a workable, albeit a slower means of communicating
with the PLC. (If the Internet traffic is light, you may not even feel much difference from using
the direct socket connection).

e You may establish a direct link to the Internet via a separate dial-up connection from your
PC. However, please make sure that you check with your company's network adminstrator
first to determine whether you are allowed to do so. This will help you avoid getting into
trouble for breaching the company's security policy.

TRILOGI Application vs Applet

If TRILOGI is running as an "Application” on local PC, then you will be prompted to enter the HTTP
Proxy Server IP Address and Port number (e.g. 165.23.345.1:8080) . You can ask your network
adminstrator for the proxy server's address or check it out from your Netscape or IE5's option menu.

However, if you run TRILOGI as an applet using the browser, then you will not be prompted to
entser the HTTP proxy's IP Address. This is because the TRILOGI applet makes use of the browser
itself to perform the HTTP tunnelling. Due to Java Security model, Applet will not be able to connect
to the client's network proxy server directly. It can only use the browser's built-in proxy settings to do
the job. (The browser's built-in proxy settings must have been correct to access TLServer via proxy
server, otherwise you would not have been able to run TRILOGI as an applet from that TLServer in
the first place!).
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PLC-to- Modem Communication Setup

A remotely located M-series PLC can be connected to a host PC via public-switch telephone network
(PSTN), radio or cellular phone network. This can be accomplished by using two analog modems, one
connected to the PLC’s RS232 serial port, and another modem connected to the remote host PC as follow:

Fublic ORI
Telephong RHS5232
I et ok, \
Host .
Modemn —— /1 | Modem 4[] T100MD
Internal or | Extemal T100MA
Extemal , R5232C

There are a some technical issues that need to be handled carefully in order to successfully implement the
modem-linked host communications as described in the following sections.

1. Modem Connection

Modem1: The host PC may use any internal or external modem that can communicate at
2400 bps or faster. Connect the modem to the PC as instructed in the modem’s manual and
connect the phone line to the phone jack on the back of the modem marked "WALL" or
"Line".

Modem2: The modem to be attached to the PLC (modem?2) must be an external modem with
an RS232 connection port. Since modem are DCE type device, they most likely come with a
female type DB25 or DB9 socket meant for plugging into the PC’s RS232 port. Since the
PLC'’s host link port is also a female DB9, we need to construct a DB9-male-to-DB25-male
cable or DB9-male-to-DB9-male cable to link the PLC to the modem, as follow:

DBS Male DB25 Male Female

DB25
2 2 socket
3 3
ToPLC | 4 ? 20 MODEM
COMMI -6 With DB25
(Female) 5 7 socket
4
5
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DBY Male DBY9 Male Female DB9Y

2 X 5 socket
3 3
MODEM
To PLC 4 4 :
commt | T__E with DBY
socket
(Female) 5 5
7
8

2. Communication Speed

When communicating via modems, there are two different definitions of communication
speeds that you should be aware of:

The "DTE Speed" or "line rate" is the serial communication speed between the
modem and the device connected to its RS232 port. Most modems can
automatically detect the RS232 speed of the device and can assume any speed
from 1200, 2400 all the way to 115,200 bps. The first ASCII character they
receive from the device will determine the DTE speed that the modem will use
to communicate with the device.

The "modem-to-modem communication speed" is what you read on the modem
specifications, such as 33.6Kbps, 56Kbps etc. When two modems are
connected, they automatically negotiate for the best speed to communicate
between the two of them based on the quality of the phone connection and the
maximum speed that both modems are able to achieve. We usually have no
control of what speed they choose to communicate. But one thing is for sure,
which is that the modem-to-modem speed is always lower than the DTE speed.

Since the default communication baud rate of the M-series PLC’s RS232 serial port is 38,400
bps, the PLC should send a modem initialization string to the modem on the first scan pulse
so that the modem can recognize its default DTE speed (i.e. 38,400 bps) in order to talk to
the PLC. E.g. To reset the modem, you just have to send an ASCII string "ATZ" to the
modem using the following TBASIC command:

PRINT #1 "ATZ"

If you want your modem to automatically answer to an incoming call (e.g. using TLServer 2.0
modem dialing capability), then you should execute the following TBASIC statement:

PRINT #1 "ATSO0=1"

The above statement will tell the modem to answer on first ring, you can also change the
number 1 to other numbers, E.g. if ATS0=3 it will answer on the 3rd ring of the phone.
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3. Software and Programming

The TLServer 2.0, which is part of the Internet TRILOGI software suite, already includes
built-in support for dialing a modem. Hence if you are using the PLC in passive answer mode
only, all the PLC needs to do is to send a modem initialization string "ATS0=1" using the
"1st.Scan" pulse to put the modem in auto-answer mode whenever the PLC is powered up.
The PLC does not need to issue any more commands to the modem. Whenever a user
wants to communicate with the PLC, he/she will first use the TLServer to dial and connect to
the PLC’s modem and when the connection is established, he/she will then be able to use
the TRILOGI client or the TRi-ExcelLink program to communicate with the PLC. The fact that
the PLC is connected via modem and not via direct RS232 is totally transparent to the client
programs. To prevent unauthorized access to the PLC, you may need to use the TBASIC
command "SETPASSWORD" to set a protective password.

The great flexibility of the M-series PLCs becomes even more apparent when you realize that
you can easily program the PLC to automatically dial in to the TLServer to perform a number
of tasks, such as using the PLC'’s File Service to save or append data to hard disk files, send
email to anyone via the Internet or even synchronize its real time clock with the host PC!

A number of examples have been included in the "C:\TRILOGI\TL5\usr\File Services and
Modem" folder in TLServer 2.0. All these examples make use of a powerful yet easy to use
custom function that was written entirely using the standard TBASIC commands (see source
code listing in the text box below). You only need to create the following simple ladder circuit
to use this function (assuming it is function #10):

D$ = "ATDT*802" ' store the phone nunber - you can put it el sewhere
| F TESTI O Connected) THEN ' al ready connect ed.
| F TESTI  Di al Modenm) =0 ' connection no | onger needed

| F DM 3991] =0 ' used as tinmer for nodem attention.
PRI NT #1 " clear serial-out buffer.
VWH LE INCOWM 1) <> -1 ' clear whatever data in serial-in buffer
ENDVHI LE
ELSE
| F DM 3991] =5
PRI NT #1 "+++"; ' get nodem attention
ELSE

|F DM 3991]>=10 ' Wait 5 second to gain attention.
PRI NT #1 "ATH' ' hang up nodem conmand.
CLRI O CONNECTED
DM 3991] =0
ENDI F
ENDI F
ENDI F
DM 3991] =DM 3991] +1 * increnent the tiner
ENDI F
RETURN
ENDI F

| F TESTI O(di al Modem) =0 RETURN: ENDI F

If DM3990] > 0 it nmeans a dialing action has start ed.
" If DM3990] > 30 it nmeans nore than 30 seconds has passed
' and connection still not established, then retry.

|F DM 3990]=0 ' Use this DMas a flag
WH LE INCOM1)<> -1 ' clear whatever data in serial buffer first.
ENDWHI LE
PRINT #1 D$ ' Dial the nunber
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DM 3990] =1
RETURN

ENDI F

A$ = | NPUT$( 1)
|F LEN(A$) =0
DM 3990] =DM 3990] +1 ' also use it to track the tine-out
| F DM 3990] = 28 ' 28 seconds has | apsed.
PRI NT #1 "ATH'
ENDI F
| F DM 3990] >=30: DM 3990] =0: ENDI F
RETURN
ENDI F

SETLCD 4, 1, A$

| F STRCMP(M D$( A$, 2, 7), "CONNECT")=0 ' is connected
DM 3990] = 0 ' for next round of connection
DM 3991] = 0 ' reset tinmer for hang-up nbdem use
o

SETI O Connected ' set an I/ODbit to indicate connection
ENDI F

All you need to do is to copy and paste this custom function to your own ladder+BASIC
program, then create an 1/0O with label name "DialModem" — this may be an input, output,
relay, timer or counter contact. The moment this 1/O bit "DialModem" is turned on, the PLC
will begin to execute the sequence of dialing the remote modem, waiting for a successful
connection and then turning on an 1/O bit with the label name "Connected". If the dialing
cannot be completed within 30 seconds, this custom function will hang up and then re-dial.
The process will be repeated indefinitely until either a successful connection is made or if the
"DialModem" i/o has been turned OFF.

To disconnect from the modem (hang up), your PLC program just have to turn off the
"Dialmodem™ I/O bit and the abovementioned custom function will automatically perform the
action of hanging up the modem.

Note: Since the PLC does not have a carrier detect (CD) connection to the
modem, therefore if the connection is lost after a successful initial connection,
the PLC would have no way of knowing it immediately. Your program would
have to detect this condition (e.g. if it sends a file service command and does
not receive a "<OK>" acknowledgement string from the host). Once the PLC
notes that the connection is lost, it can re-establish the connection by simply
turning off the I/O bit with label name "Connected". (say, by executing the
"CLRIO Connected" statement). As long as the "DialModem" I/O bit is on, the
custom function will re-dial and attempt to make another connection if it notices
that the "Connected" bit has been turned OFF for whatever reason.
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TL Server Password Handling

Administrator's Password : See Explanation below

gﬁ Uszername/Pazsword E

Lsername [samples

FPassward:

Access Level

Ok
i Programmer (Full Access)
& User {Contral 1fO)
¢ Visitor (view /0 only) Cancel

Username/Password Entry

Username: If you make changes to the Username, the new username will take effect. The
directory that contains the PC5 file of this user will also be renamed to the new name.
However, renaming of Administrator is not allowed and is prohibited by the program.

Password: Enter the desired password for this user. You will be prompted to re-enter the
password to confirm. When a user try to access the PLC using TRILOGI he will need to
supply the matching Username/Password pair to gain access. Make sure you don't leave
without defining the password, otherwise anybody will be able to gain access to the PLC if he
knows the username.

Access Level: Click on one of the 3 radio buttons to select the access level assigned to this
particular user. TLServer allows you, the Adminstrator, to control what the user is allowed to
do to the PLC when he/she log-in. Only three access levels are allowed, as explained below:

e Programmer: Obviously, if the user is a programmer debugging your PLC's program
he must have full access to the PLC, including the ability to transfer a new program to
it.

e User: A"User" can access the PLC to monitor the variable or control the I/O such as
turning ON/OFF certain devices. However, "User" will not be able to transfer program
to the PLC.

e Visitors: Occasionally you may want to allow some people to view the I/O logic state
or internal variables, but not to allow them to affect the normal running of the PLC.
Assigning the person a "Visitor" access level will restrict him from controlling the 1/0 at
all. The only thing a "visitor" can do is to perform on-line monitoring without being able
to force-set or force-reset any I/0.

When you log in to the PLC using TRILOGI you will be prompted to enter the
Username/Password pair. The Username will be matched by the TLServer and the
corresponding access level is fed back to TRILOGI which will will then control the operation
that a user can do according to the access level defined here. Future client programs will
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also observe the access level rule.

Administrator's Password

It is assumed that only the Administrator has the right to access the user configuration dialog.
Hence when you first click on the "Configure Users" button you will be asked to enter the
password for the Administrator. This serves to prevent a casual user from making changes to
the password and the access level and affect the security of the PLC, which may be
accessible from the Internet. However, this is by no means a high security deterence. An
experienced user can neutralize your access password, if he is already physically present at
your PC that runs the TLserver. (Afterall, if a person can break the lock and enter your
premises, what is there to stop him from deleting a few files here and there?)

If this is the first time you run the TLServer after installing TLServer, the default Administrator
password is an empty string. Hence you should just pressed <Enter> at the password field to
gain access to the user-configuration program. You can change the Administrator's password
later.
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| nstallation Guide for x86 Compatible PCs
running Windows 95, 98, NT or 2000

1. Installing Internet TRiLOGI

. You should install Java Run Time Environment (JRE) Version 1.3.1 on your PC before installing the
TRILOGI Client/Server bundle. First, double-click on the file "j2rel_3_0-win.exe" to install Java .
Please follow all instructions provided by the Install Shield program and install it in the given default
path: "C:\Program Files\JavaSoft\JRE\1.3.1".

b. You may be asked to restart the computer after installing JRE. Follow the instructions so that JRE
will be registered in the Windows Registry after restart.

C. After you have installed JRE 1.3.1, opens up the CD-ROM's "x86-Windows" folder and double-click
on the "SetupTL5.exe" to extract all TRILOGI files into Drive C:. Note that TRILOGI should be
installed in the same harddrive as the JRE otherwise some of the JRE class files may not work
properly.

d. All TRILOGI Version 5 files will be installed in the following directory: "C:\TRILOGI\TL5". You
normally would not need to go directly to this directory to run TRILOGI. This is because during
installation of TRILOGI, a program Group folder "Internet TRILOGI 5.1" will be created to in the Start

Menu to provide short cuts to the TLServer program, the TRILOGI application and the TL50Applet
starter.

2. Using Internet TRILOGI
e Introduction to TRILOGI Client/Server Architecture
e TRILOGI Application vs Applet: Which is Better?
o Starting The Internet TRILOGI Application
e How To Activate TRILOGI Applet Using Browser

3. PLC & PC Hardware Setup and Configuration.
e Single PLC to One PC Running TLServer
e Multiple PLCs to One PC Running TLServer
o Networking Consideration
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Ladder Logic Programming Tutorial ’l

Your Assignment: Creating Your First Ladder Logic Program

In this tutorial, we would like to create a simple program as shown below:
EE’,% TRILOGI ¥Yersion 5.0 - CATRILOGIATL5Ausr\samples\Demo. PCS

File Edit Controller Simulate Circuit Helg

Circuit# 1 e e ] )
start Stop RUM =
—Y —5—YF (RLT)
RUN Duration
O | L (TIM)
RUHN Step hanual Seql
i ] e
Clk0.5s hanual
] | L] ¥
| Al
Seqil: outd
| | {OUT)
outs
——nihe
Seql:d outz
| | {OUT)
out?
——nihe
Seql:3 outs
| | {OUT)
outd
——nihe
Seql:d outd
| | {OUT)
outd
——nihe
w
Jl | Ay

Simply follow the steps below to create your first ladder logic circuit.

o Open pull-down "File" menu and select "New".
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« You should now be in the "Browse" mode of the logic editor. The vertical line on the left end of
the screen is the "power" line. The cursor is at the position where you can key in your very first

ladder logic.
Goto to Step 1 i
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Ladder Logic Programming Tutorial STEP1 ‘l bl

Before we commence the circuit creation, let us define the I/Os to be used for this program. The following 1/Os are required:

Inputs : Start, Stop, Manual, Step
Outputs : Outl, Out2,.... Out8

=3 1/0 Labels

Relays : Run a4 - .,.|
Timers : Duration Inputs
Sequencer : Seql # | Label Name

1. Open up the I/O label editing Window by pressing <F2>. (Although | start -
you can also click on "Edit" menu and select the item "I/O Table" to stop
achieve the same, we strongly recommend learning the hot key F2 as Maria 1

it is often much more convenient to use).

2. Scroll to the "Inputs" window by using the left/right cursor keys or by
clicking on the red color left/right arrow buttons or simply select it from
the choice box between the left/right arrow buttons.

3. Move the deep blue color highlight bar to Input #1 position by clicking
on it. Click again to open up a text field for entering the name for Input
#1.

[~ | el el el ] ] M W M el [m )} =
|l LV | W] E i o g | R ] ]

id

4. Enter the name "Start" for Input #1. Press <Enter> key to accept the name. The text field will be
closed and the name "Start" is now assigned to Input #1. If you made a mistake, simply press the
"spacebar” or click on the input location again to edit it.

5. Press <Enter> key again and the highlight bar will be moved to Input #2.

6. Without using the mouse button, simply start typing the name "Stop" at Input #2. The text field will be automatically opened up at
Input #2 for entry. Press <Enter> after typing in the name for "Stop" input.

7. Complete entry of the other two input label names "Manual" and "Step" as above. Note that if you enter more than 10 characters in
the text field, only the first 10 characters are accepted. Also, white spaces between names are not acceptable and will be
automatically converted to the underscore character ('_'). e.g. If you enter the name: "M series PLC" for an I/O, it will be accepted as
"M_series_P".

8. After entering label names for Inputs #1 to #4, move to the "Output” table by pressing the right cursor key or by clicking on the right
arrow button. Enter all the output and relay label names in their respective 1/O tables. We will discuss the "Timer" table in the next
step.

Important Notes

. You can shift the Items in the I/O table up or down or insert a new label between two adjacent, pre-defined labels.
Simply press the <Ins> key or Right-Click the mouse button to pop up the "Shift I/O" menu which allows you to
shift the selected 1/0. However, please note that if you shift the I/O down, the last entry in the I/O table (e.g. Input
#256) will be lost.

b. TRILOGI Version 5 allows 1/0 label names of up to 10 characters. However, if you wish to keep compatibility with
Version 4.x you should use no more than 8 characters to define the I/O names.
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Back to Assignment . . Go To STEP2
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Ladder Logic Programming Tutorial STEP 2 _‘l bl

1.

2.

23170 Labels

Timer table has an extra column "Set Value"
located to the right of the "Label Name" column.

After you have entered the label name "Duration” for Timer
#1, a text entry box is opened up at the "Set Value" location
of Timer #1 for you to enter the SV for the timer. SV range is
between 0 and 9999. Enter the value 1000 at this location.

For a normal timer with 0.1s time base, the value 1000
represents 100.0 seconds, which means that the "Duration”
timer will time-out after 100.0 seconds. If the timer had been
configured as "High Speed Timer" using the TBASIC
"HSTimer" command, then the time-base would become
0.01s, meaning the value 1000 represents only 10.00
seconds.

Timer=s - "'|
Lahel Name Set TnFaluE|

s
] L Ll Ll Ll Ll L Ll [ o= Ll | “H=
=1 | A o Do C0 ] =

2

We are now left to define the sequencer, "Seql". The sequencer is an extremely useful device for
implementing sequencing logic found in many automated equipment. TRILOGI supports 8
sequencers of 32 steps each. Each sequencer requires a "Step counter" to keep track of the current
step sequence.

The first 8 counters in the counter table double as the step counters for the 8 sequencers. These
sequencers must be named "Seql" to "Seq8" if they are to be used, i.e. Counter #1 to be named as
"Seql", Counter #2 as "Seq2", etc. However, any counter not used as sequencer may assume any
other name (up to a maximum of 10 characters) if they are used as ordinary counters.

If you are at the "Timers" table, pressing the right cursor key again will bring up the
"Counters" table. Enter the name: "Seql" at the label column for Counter #1. Press <Enter>
and the text entry field will be opened at the "Set Value" column. For now, let's enter a preset
value of "4" for "Seq1l".

We have now completed defining the 1/Os, timers and counters. Press the <ESC> key to close the
counter or other tables. Note that not all labels need to be defined before programming. You may
create the label names any timer during circuit creation by pressing hotkeys <F2>.

Back to Assignment ‘l bl Go To STEP3
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Ladder Logic Programming Tutorial STEP 3 ‘ >

We are ready to create Circuit #1 as shown below:

start Stop RLM
et L)

FUM Duration

=1 (TN}

1. With the circuit pointer (red color triangle) at Circuit #1, press the <Spacebar> to enter the "Ladder Edit" mode. You
can also enter the circuit edit mode by double clicking at Circuit #1.

EE%TFHLI]EI Yersion 5.0 - Untitled_pch
File Edit Controller Simulate Circuit  Help
Circuit# 1 = A s s] —C0g] — g] —tFrig| Fnly FE | >
[
1] | Ay

Once you enter the "Ladder Edit" mode, a row of ladder icons appear along the top of the main TRILOGI
window just below the pull down menu. The following is a description of each item. A yellow color highlight
bar, which you can move to select an element in the ladder circuit, will appear.

S <1> - Left click to insert a normally-open series contact.
1]{<2> - Right click to insert a normally-closed series contact.

LI <3> - Left click toinsert aN.O. parallel contact to highlighted element
3| |<4> - Right click to insert aN.C. parallel contact to highlighted element

B <5> - Left click toinsert aN.O. parallel contact to enclose one or more elements.
4] |<6> - Right click to insert aN.C. paralldl contact to enclose one or more elements.

—i 13| |[<7> - Insert anormal coil which may be an output, relay, timer or counter.

L 14| |<8> - Insert aparallel output coil (not an entire branch) to the current coil.

—{Fn]y| [<9> - Insert aspecial function coil which includes execution of CusFn

L{Fn]y| |<O> - Insert a parallel special function coil to the current coil.

</> - Invert the element from N.O. to N.C. or from N.C. to N.O.

=TE=
=

> Click to move the highlight bar to the right (same effect as pressing the right arrow key).
This can be used to move cursor to ajunction which cannot be selected by mouse click.

Double-click to delete a highlighted element.

2. Now insert the first element by left-clicking on the o i icon. The icon will change to a bright yellow color to
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show you the element type that you are creating. At the same time, an 1/O table should appear on the screen with a
light beige-color background instead of the normal light blue background. The I/O table now acts like a pop-up menu
for you to pick any of the pre-defined label names for this contact.

The contents in the table are not normally meant to be edited at this moment . Scroll to the "Input” table and click
on the label name "Start" and a normally-open contact will be created at Circuit #1.

EE-_,%THiLDEI Yersion 5.0 - [CATRILOGIATL5AusrizamplesiDemo.PC5H] - [Source: Local Dizk]) =] i
File Edit Controller Simulate Circuit Help
LU — | Ha| S s —C g = ag] —tFnlg| e[ Z7 | e B2
start =
=—Y =

If you observe the highlight bar carefully, you will notice a dark green color square at the right end of the highlight. This indicates the insertion
location where a series contact will be attached. You can change the insertion location to the left or the right of the highlight bar by pressing the
<TAB> key.

3. Next, create the contact "RUN" which is parallel to the "Start" contact by left-clicking on the il icon. The I/O table
will appear again. Scroll to the "Relay" table and select the "RUN" relay.

4. Toinsert the normally-closed "Stop" contact in series with the "Start" and "Run" contacts, you need to move the highlight bar to the junction of the "Start"

and "Run" contact. First click on the "Start" contact to select it. Then click on the E icon to move the highlight bar to the junction, as follow:
o = s
24 TRILOGI Version 5. - O] x|

File Edit Controller Simulate Circuit  Help

Circuit# 1 2| | S| g g HFnlg| Py | W

start -
=
RUMN
— »—1
a | AN

5. Next, right-click on the _| |_1 icon. It will change into yellow color normally-closed contact as shown in the above diagram. You are now inserting a
normally-closed series contact at the location of the highlight bar. Pick the "Stop" label from the "Input" table to add the series contact.

6. We will now connect a relay coil "Run" to the right of the "Stop" contact. Click on the —t )7 icon to insert the coil. Select
"RUN" label from the "Relay" table. Remember that an input can never be used as a coil. Fortunately, TRILOGI is smart
enough not to call up the "Inputs" table when you are connecting a coil, to avoid unintentional errors.

Notice that the coil symbol ---(RLY) indicates that this is a relay coil, which is helpful in identifying the function of
the coil. TRILOGI automatically places the coil at the extreme right end of the screen and completes the connection
with an extended wire.

7. Right below the relay coil is a parallel timer coil with label name "Duration”. To create this coil, click on the [ Ly T

icon. This allows you to connect a parallel coil to the existing coil. The "I/O" table will pop up for selection again.
Since we want to choose a timer, scroll to the "Timer" table and pick the first timer with the label "Duration" to
complete the circuit.

Press the <Enter> key once to complete Circuit #1
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Ladder Logic Tutorial Step 3

Congratulation! You have just successfully created you very own ladder logic circuit. It is that simple!

Back To Step 2 - - Go To Step 4
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Ladder Logic Tutorial Step 4

Ladder Logic Programming Tutorial STEP 4 ‘l bl

We will now create Circuit #2 as shown below.

RUN Step Manual Seql
8 s | seq]
Clk:0.5= hanual
| il
11 Al

1. Follow the steps listed in STEP 3 to create the following circuit fragment:

E%%THiLDEI Yersion 5.0 - Untitled.pch

File Edit Controller Simulate Circuit Help
Circuit# 2 ——a| A | s — 15| Y 2| —IFnlg| YHFR, _i”ﬂ__., M DEL

Fun Step Manual :I
| | | - | |
pr—Y —=— —=—4| |

«| | A

2. We want to enclose the two series contacts "Step" and Manual" with a parallel branch that contains
two elements. First, we will create the branch for the N.C. "Manual” contact.

3. Click on the element "Step" to highlight it. Then right-click on the = |_5 icon to create a N.C.
parallel circuit that encloses both the "Step" and the "Manual" contacts. A cross will appear at the left
hand end of the "Step" contact, indicating that this is the starting location of the parallel circuit. You
should now click on the "Manual" contact to select the ending location for the parallel circuit. The
yellow highlight bar will be positioned at "Manual” contact now.

4. You will notice that the L |_5 icon has now changed into a yellow color N.C. contact _H_lﬁ with

an opposite connection arm. You should now click on the —, symbol to close the parallel branch.

(One possible short-cut method is to double-click at the ending location to close the branch).

As usual an I/O table will be opened for you to select the I/O. For now, select the "Manual" label from
the "input"” table to create the following circuit:
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Ladder Logic Tutorial Step 4

23 TRILOGI Version 5.0 - [C:ATRILOGIAT L5\usr\samples\Demo.PC5] - [Source: L. [M[=] E3

File Edit

Cantraller

Simulate  Circuit Help

Circuit #* 2

—F,

H

-

ey

14

—{Fnlg

I_[Fn]n

FLUN

[»r— |

Manual
1 |
1

Special Bits =

Label Name

Seqi:x
Normally ON
lzt.3can
0.01z Clock
02= Clock
05z Clock
Clock
Clock
Clock
l.0=z Clock
1l min Clock
ETC Error

1]
1]
0.1z
0.22

[Nu} [ny} = ol | 3=

—
(]

=
[ L
[l

| »

5. Next, we want to insert the special bit "Clk:0.5s" to the left of the "Manual" contact. Press the <TAB>

key to move

the insertion point to the left end of the highlight bar as shown above. Then left-click on

the [

icon to create a normally-open contact. Scroll the 1/O table to the "Special Bits" table and

select the item: "0.5s Clock". The parallel branch would have been completed by now.

Note: The "Special Bit" table comprises some clock pulses and some other special purpose
bits. These include the eight built-in clock pulses in the system with periods ranging from 0.01s

to 1 minute.

Built-in clock pulses are useful if you need a time base to create, for example a

"flashing light". A contact such as "Clk:0.1s" will automatically turn itself ON for 0.05s and then
OFF for another 0.05s and then ON again, resulting in a series of clock pulses of period = 0.1

second.

6. Next, move the highlight bar to the right end junction of the parallel circuits as follow:
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E‘%,%THiLI]EI Yersion 5.01 - [DATRILOGIATLSAusrisamples - |I:I|E|
File Edit Controller Simulate Circuit Help
Circuit# 2 | _”_1 I_||_I3 I_H_ﬁ _E :]? I_( :'3 _[Fn]g I_[Fn]n — | DEL
Run Step hanual :l
— ——4 ——|
Manual Cl0.5s
ik [ |
AT [

1 | n

7. Now, click on the D icon to insert a special function coil. A popup menu will appear for you to
select the desired special function. Click on the item "4.[AVseq]-Advance Sequencer" to insert the
Advance Sequencer function [AVseq].

Select a Function X |

1. [DMNCtr] - Decrement Rew. Counter
Z_[RECtr] - Reset Counter

3. [Tpltr] - Increment PRew. Counter
. [AW=aq] Advance Zedquencer

L. [RE=seq] - Peset Sequencer

&, [SteplN] - Set Decuencer to Step #N
7. [Latch] - Latching Pelay/0utput
2_[Clear] - Clear Latched Relay

9. [ILock] - Interlock Begin

A [ILoff] - Interlock End

EBE. [dDIFU] - Differentiate Up
C.[dDIFL] - Differentiate Dowm

L. [CusFn] - Custom Function

E. [dCusF] - Diff. Up Custom Funcs
F_ [MaBRST] - Master PReset

8. This function is one that will increment the step counter of Sequencer #1 each time its execution
condition goes from OFF to ON.

Again, remember to press the <Enter> key to complete Circuit #2

Back to Step 3 ‘l ’l Go To Step 5
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File Menu

The File Menu

The File menu provides commands for the opening/saving of TRILOGI files either on the local harddisk or
on the TLServer's storage space.

1. New <Ctrl+N>

Activate this command when you want to create a new ladder logic program. All current
ladder circuits and custom functions will be cleared from the screen and the default filename
is "Untitled.pc5".

2. Save <Ctrl+S>

This command saves the whole ladder logic program, all I/O tables and all the custom
functions to the disk. The current file will be saved to the same source from which it was
opened from, i.e. If a file has been previously opened from the TLServer via the network, this
command will save the file back to the TLServer. Likewise, a file opened from the local
harddisk will be saved automatically to the local harddisk.

3. Open (TLServer) - <Ctrl+O>

This command is for loading a TRILOGI file from the TLServer. When executed, you will be
prompted to enter the Username and the Password to gain access to the TLServer. (the
same Username and Password must have already been defined in TLServer for this to
work). If you are running TRILOGI as a local application instead of as an applet, you may be
required to enter the "IP Address: port" of TLServer in order to connect to TLServer. (Note

that last entry of IP Address: port is saved to the TL5 configuration file and will be loaded
when the TL5 application re-starts).

Each user has his own exclusive directory for storing his TRILOGI files. Once authenticated,
a network file dialog will be opened for you to select a file, delete a file or create a
subdirectory, as shown below:
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File Menu

Open files stored at TLServer | Open files stored at TLServer

Filename: |5uhdir1I Filename: |[..I ]

Current Dir: Current Dir: subdirts

isubhdirl )
Analog-Timer.PCh ﬂ atepper.PCS ﬂ
backup. 001l
backup. 00z
hackup. 003 ancel iZancel
call.PC5 SRR R
Clock.PCE
Demo. PCS S Delete Delete
EEPROM.pch e e
For-Next.PC3

Goto.PCS

FOTOZ . BAK

gotoZ.pch
High3peedCtr.FCh
If-Then-Elze.PCS
IndexTable.PCS
Interrupt.PCS ll

MKDr MKLCir

Simply double-click on the desired file or select the file you wish to open and click the "Open"
button to open the TRILOGI file.

Sub-directory: The MKDir button allows you to create a sub-directory on the server to
organize your files. Subdirectory names always end with a "/" character. If you open a
subdirectory its contents will be displayed in the file window. To return to the parent directory

from a sub-directory, you simply double-click on the _ symbol.

4. Save As (TLServer)

Use this command if you wish to save the currently edited TRIiLOGI file to the TLServer using
a different filename. You will be prompted to enter the Username/Password (and IP address
if it is a TL5 application) to gain access to TLServer. Once authenticated, the network file
dialog similar to that described in "Open (TLServer)" will be opened for you to enter a file
name or select a filename to overwrite.

5. Open (Local Drive)
Save (Local Drive)

For TL5 Application (not Applet) you can open or save a file from/to the local harddisk. You
will be presented with the typical file dialog provided by your O/S. This command however is
not available to the TL5 Applet since an applet does not have the right to access local hard
disk resources.

6. Print

For TL5 Application (not Applet), you may use all the printing resources supported by your
O/S to print a selectable range of the ladder diagram, the I/O Tables or the custom functions.
When executed the following "Print Control Panel” will appear:
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E%% Print Control Panel !EI |

Print | Page setup || Print preview |

Frint: |Ladder Circuits - Width (10

L1 i
D Tables
Zustom Functions

From: |1_T|:|: IE_

To print, first select the item from the choice box and define the range you wish to print and
then click on the "Print" button. For "Ladder Circuits", the range indicates the circuit numbers.
For "I/O Tables", the range indicates the I/O number (up to 256) and for "Custom Functions”,
the range is the function number.

You can use the "Print preview" button to check the pagination of the printing on screen. You
can select paper size and print orientation. etc. by clicking the "Page setup"” button. Empty
custom functions will be automatically skipped to save paper. When you select to print the
"Ladder Circuits" a special "Width" textbox appears. This textbox is for you to enter the
maximum number of series element that can be printed on the paper width. Changing this
number affects the scaling of the ladder diagram when printed. The smallest number is 5 and
largest number is 13. Use a smaller number if you wish to have a larger printout. However,
please note that if your ladder program contains circuits with more elements than that
indicated by the "Width" parameter the "out-of-page” part of those ladder circuits will not be
printed.

Note: The "Print" function requires the support of Java 2 JVM (which is
provided by Java Runtime Environment version 1.3.1 when you installed it) but
most browsers to-date do not yet not support Java 2 unless with a special Java
plug-in. It is for this reason that the "Print" function is disabled when you run
TRILOGI as an Applet.

7. Exit

Execute this command to exit orderly from the TRILOGI program. You will be prompted to
save the current file if the contents have been edited and the changes have not yet been
saved.
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Edit Menu

The Edit Menu

1. Abort Edit Circuit

Changes made to the current ladder circuit can be aborted if you execute this command
before pressing <Enter> to accept changes made to the current circuit. If changes have
already been accepted by pressing the <Enter> key, then this command will have no effect.
This command is useful if you wish to completely abandon changes you have made to a
circuit without going through all the undo steps.

2. Undo <Ctrl+z>

Undo the last changes made to a ladder circuit. TRILOGI automatically stores the last 10

edited steps so you could execute undo several times to restore the circuit back to its original
shape.

3. Cut Circuit - <Ctrl+X>

You can remove a number of circuits from the current ladder program and store them
temporarily in the clipboard for pasting into another part of this ladder program or into another
file altogther. In other words, it lets you move a block of circuits from one part of the ladder
program to another part or into another file. Once you execute the "Cut Circuit" command, a
prompt box as shown below will appear. You have to specify the range of the circuits you
wish to cut and press the "Yes" button to remove them from the ladder program.

E‘iﬁfﬁ Cut Ladder Circuits to Clipboard

From Circuit # 1

Ta Circuit # 1

izanfirm Cut Circuits? (Can't Lindoll

Mo |

Please note that you can't UNDO a Cut Circuit operation.

4. Copy Circuit (Ctrl+C)

You can copy a block of circuits from the current ladder program and store them into the
clipboard for pasting into another part of this ladder program or into another ladder program
file altogther. The range dialog box similar to "Cut Circuit" will appear for you to enter the
range of circuit to copy.

5. Paste Circuit <Ctrl+V>

When you execute this command, the block of ladder circuit which you "Cut" or "Copy" into
the clipboard will be pasted just before the currently selected circuit. The current circuit
number will be adjusted to reflect the change.

6. Find <Ctrl+F>
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Edit Menu

7. G

The Find command allows you to quickly locate a ladder logic circuit that contains a particular
label name. This is useful for searching for the activity of a particular I/O in the program. The
Find command can also be used to search for a keyword in a TBASIC program. When this
command is executed you will be further prompted to select the options of either searching
for a ladder logic label or finding a text in a Custom Function.

[3 Find Label x| [=; Find Text in CusFn x|

Label Mame: I Textto Find: ||

F2 key- select from O Table

Find Ladder element: you can enter into the the text field a string that partially or fully
matches the label name you wish to locate. You can also press the <F2> key to open up the
I/0O table and pick the label name from the 1/O table.

Find Text in CusFn: TRILOGI will search through all the custom functions to locate the text
that matches your entered text. The first CusFn that contains a match will be opened up for
you to read. You will then be prompted to indicate if you wish to continue the search. Note
that the text window in the custom function editor window is read-only during execution of the
"Find Text" command.

If you click "No" at the prompt dialog, the last opened CusFn will stay open. However, at this
stage the content in the Custom function editor is still read-only. If you wish to edit text in the
CusFn you will need to click on the text window and it will be enabled for editing. This feature
is implemented to prevent accidental changes to the custom function during the search
process.

oto <Ctrl+G>

Use this command to move towards a specific circuit number. The "Goto" command is
particularly useful if your program contains many circuits, and it is inconvenient to search for
a particular circuit using the mouse or the cursor keys.

8. /O Table <F2>

9. V

Open up the 1/O Table for defining label names for the PLC's I/O. For detailed explanation of
I/O tables, please click on the following link: 1/O Definition Table

iew I/O Type on Ladder <F3>

Toggle between display or no display of the 1/O type for ladder logic contacts on the screen.
All ladder logic contact symbols are normally identified by their label names. However, you
can also choose to display an optional small literal to indicate the 1/O types. e.g. i=input,
o=output, r=relay, t= timer and c=counter. When TRILOGI first starts, the display is enabled
but you have the option of turning it off if you find it distracting.

10. Edit Custom Function <F7>

Opens up the Custom Function Editor window for you to enter the TBASIC program. You will

be required to select the custom function number or a label name from the CusFn table
(which is part of the I/O Table) . Each TRILOGI file can contain a maximum of 256 custom
functions. Each custom function will be opened in its own window. The custom function
number and the optional label name will be displayed on the Title of the Custom Function
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editor window:

gﬁ Custom Function #1 -

r Example use of maltiple IF-THEMN-ELSE

Each IF =statement muast hawve an ENDIF
' EL2E i=s optional.
LAE=TNPUT: (1)

A = WAL (A

IF 4 = 0O THEN

PRINT #2 " Walue entered = ";A:" iz greater than
DH[1] = &A*1l0

w
1| | »

Select Function | Edit Fn Mame | ﬂﬂ ﬂ:il

You can scroll from one custom function to the next one using the il ll keys. However,

clicking on theﬂ and ﬁ’l buttons allows you to scroll to the previous or the next

non-empty CusFn. All empty functions will be skipped. This is useful if you need to browse
through all the custom functions to locate something.

If you wish to copy/cut text from one CusFn and paste to another you will have to use the
<Ctrl-C>, <Ctrl-X> and <Ctrl-V> keys.

11. Clear Custom Functions

This command allows you to select a range of custom functions whose content you want

completely cleared. You will be prompted to select the range of custom functions to erase.
Note that this action is not undoable.
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|/O Definition Tables

Unlike many ladder logic editors which are "numeric-centric” - meaning all ladder

components are referred to by their I/O numbers, TRILOGI programs are "labelname-centric"
because TRILOGI constructs the ladder logic strictly based on the use of label names and
the compiler generates the correct 1/0O representation based on the labelnames defined in the
I/0O table. The advantages are that ladder programs constructed from label names are far
easier to understand and remember, and you can rearrange the 1/0O location for a certain

label without changing the program at all (e.g. move a load to another output driver).

You can open the I/O table by pressing the <F2> key. It is good to remember this short cut
key since you will be using it very often. The first time you press <F2> the input table will be

opened. You can then scroll to other tables using one of the three methods:

e Using the left/right cursor keys.

e Click on the word "Inputs" - a choice box will open for you to select the 1/O table you
wish to scroll to.

o Click on the two buttons beside the "Inputs” choice box to scroll left or right from table

to table.

3170 Labels Ed | [E51/0 Labels 1 1/0 Labels
4| Inputs j 2 4| ODutputs j g *II Relays j g

# | Label Name j Inputs # | Lahel Name
| [ ]
ER § Timers
KN ! 50l

Counters

| 5 | HH
Cust Func
7 ] | Special Bits 504
506

10 Hid
HiE
509
ks
= =l e ~]
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=31/0 Labels =31/0 Labels
4 Timers | | 3 *ll Counters j |
# Lahel Name Set 'nfalue| # | Lahel MName Set ‘ifalue|
] i’
108 | 2 |
109
110
11z -'
7
116
117
N
ﬂ
120 = I hd
=31/0 Labels 7 |W[=31/0 Labels E
4| Cust Func j > 4 || Special BitszI
# Labhel Name # | Lahel Name
1| i’ Seqli:x -
2 N '
ER ER
0.0ls Clock
E | Bl 0.02s Clock
= 0.05z Clock
7| Bkl 0.1s Clock
5 | BEl 0.2 Clock |
0.5z Clock
10 i)l 1.0z Claock
1 min Clock
12 jlEl| ETC Error
- r
It =l 4 | »

Editing Label Names

To create or edit labelname for an 1/0O, simply click on the I/O number in the opened table and a text entry
box will appear for you to enter/edit a label name. Once you have finished editing, press the <Enter> key to
close the box and the name will appear on the I/O table. You can also use the keyboard to move the blue
color highlight bar to an I/O location and press the <Space> bar to edit the label.

Editing Set Values (Timersand Counters only)

Timer and Counter Tables each has an extra "Set Value" column. If you define a new timer/counter label
the Set Value field for this newly defined timer/counter will be opened for entry. Otherwise you can
manually open this field for entry by clicking on it or by pressing the <End> key. Only numeric values
between 0 and 9999 should be entered. If you enter an illegal character, the text field will not be closed
when you press <Enter>.
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1/0 Definition Tables
L abel Name Restrictions

You can enter up to 10 characters per label name. Only alphabets and numbers can be used. No space is
allowed between characters. If you enter more than 10 characters only the first 10 characters will be
recorded when you press the <Enter> key to close the text entry field. If you enter a name that contains
illegal characters, they will automatically be converted to underscore characters.

Cust Func Table

This table is meant for you to define a label name for a custom function. However, in order to keep
compatibility with older TRILOGI software version 4.x, label names for CusFn is NOT mandatory. If you
don't define a label name for the custom function then the function will assume a default name Fn_#xxx
where xxx is from 1 to 256 when you insert it into the ladder diagram.

Important Notes

. You can shift the Items in the I/O table up or down or insert a new label between two adjacent,
pre-defined labels. Simply press the <Ins> key or Right-Click the mouse button to pop up the "Shift
I/0" menu which allows you to shift the selected I/O. However, please note that if you shift the I/O
down, the last entry in the 1/O table (e.g. Input #256) will be lost.

b. TRILOGI Version 5 allows 1/O label names of up to 10 characters. However, if you wish to keep
compatibility with Version 4.x, you should use no more than 8 characters to define the 1/0 names. In
addition, since Version 4.x does not support label name definition for CusFn, it should not be used if
compatibility is important to you.
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TBASIC Statements & Functions Quick Reference Links

ABS ADC ASC CALL CHR$ CLRBIT
CLRIO DELAY FOR..NEXT GetCtrSV GetTimerSV GetHigh16
GOTO HEX$ HEXVAL HSCDEF HSCOFF HSTIMER
If.. Then..Else INCOMM INPUTS$ INTRDEF INTROFF LEN
LET LOAD_EEP LSHIFT MID$ NETCMD$ OUTCOMM
PAUSE PIDcompute PIDdef PMON PMOFE PRINT #
PulseFrequency  PulsePeriod PulseWidth ~ ReadModbus REFRESH REM (")
RESET RETURN RSHIFT SAVE _EEP SetBAUD SetBIT
SetCtrSV SetTimerSV SetDAC SetHIGH16 SetLCD SetLED
SetlO SetPassword SetProtocol SetPWM SetSystem STATUS
StepCount StepCountAbs StepHome StepMove StepMoveAbs  StepSpeed
StepStop STR$ STRCMP STRLWR$ STRUPR$ TESTBIT
TestlO ToqgglelO VAL WHILE WriteModbus

Introduction to TBASIC & Custom Functions

TBASIC Statements, Functions and Delimiter - Definitions

Integer Constants, Variables & Operators

String Constants, Variables & Operators

a & 0 noRE

Link Variables for EMIT 3.0

http://127.0.0.1:9080/help/tbasic/tbasic.htm [6/7/2002 4:38:17 PM]



ABS

ABS(X)
Purpose To return the absolute value of the numeric expression x
Examples A = ABS(2*16-100)
Comments: A should contain the value 68.

B Basic to TBASIC Reference Manual
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ADC

ADC(n)

Purpose To return the value from the Analog-To-Digital Converter channel #n.
n should be between 1 and 16.

Examples A = ADX(2)

Comments. n may be a numeric expression which returns a value between 1 and 16. If it

isout-of-range, arun-time error will be reported and the function will be
aborted.

TRILOGI software is able to support up to 16 channels of 16-bit bipolar
ADC (which may has a range of between -32768 to 32767. The actual
number of ADC channels and the resolution will depend on the target PLC.
On the T100MX, all the A/D are normalized to 12-bit with a range of
between 0 and 4096

‘l Basic to TBASIC Reference Manual
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ASC

ASC(x$, n)

Purpose To return the numeric value that is the ASCII code for the nth
character of the string x$. If x$ is a null string, ASC(x$,n) returns
value 0. n may start from 1 up to the length of the string.

Examples B = ASC( "Test Stri ng" , 6)

Comments: B should contain the value 83 (which is ASCII value of 'S). If nislessthan 1
or greater than string length, ASC(x$, n) returnsa 0.

See Also CHR$(n)

i Basic to TBASIC Reference Manual
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CALL n

CALL n

Purpose To call another Custom Function CusFn #n as subroutine. When the
called function returns, execution will continue from the following
statement. n must be an integer constant between 1 and 128.

Examples |F B >5 THEN CALL 8 : ENDI F

See Also RETURN

i Basic to TBASIC Reference Manual
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CHR

CHR$(n)
Purpose To convert a number n into its corresponding ASCII character. n must
be a numeric constant (0 to 255)
Examples C$ = "This is Message #" + CHR$(&H35)
Comments. C$ should contain: "Thisis Message #5", since CHR$(&H35) returns the
character '5'.
See Also ASC()

i Basic to TBASIC Reference Manual
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CLRBIT v

CLRBIT v, n

Purpose

To clear the Bit #n of the integer variable v to '0'. n is an integer
constant or variable of value between 0 and 15. v may be any integer
variable or a system variable such as relay[n], output[n], etc. If v is a
32-bit integer, CLRBIT will only operate on the lower16 bits.

Following digital electronics convention, bit O refers to the least
significant bit (right most bit) and bit 15 the most significant bit (left
most bit) of the 16-bit integer variable. A quick way to find out the bit
position and index of an I/O variable is to open their 1/O table and
check the "CH:BIT" column. Bit position beyond 9 are represented by
hexadecimal number A to F.

Examples

CLRBIT output[?2], 11

Comments:

Output #28 will be turned OFF.
(Output channel #2 bit #11 = Output #17 +11 = 28)

See Also

SETBIT, TESTBIT

‘l Basic to TBASIC Reference Manual
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CLRIO

* CLRIO labelname {* Applicable only to M+ PLC models}
* SETIO labelname

* TOGGLEIO labelname

* TESTIO (labelname)

Purpose

Manipulate the logic states of any input, output, relay, timer or counter
contact bit within a CusFn. The labelname refers to the label names
defined in the input, output, relay, timer or counter tables.

SETIO set a bit to ON, CLRIO clear the bit to OFF, and TOGGLEIO
flip the current logic state of that I/O bit. TESTIO function returns a 1 if
the bit is ON and a 0 if the bit is OFF.

Examples

SETBI T al arm
| F TESTBI T(al arm THEN ... ELSE ..ENDI F

Comments:

This function offers a more efficient way of manipulating the 1/O bits
compared to the SETBIT and CLRBIT function. However, SETBIT and
CLRBIT functions has the advantage that they can use variables to indicate
the index and bit position of the bit to be affected, whereas the 1/0 bit that
are being affected by the commands here are fixed during compile time.

Note that output bit changed in custom function will only be updated at the
physical output at the end of the ladder logic scan unless a *REFRESH"
command is being executed.

See Also

SETBIT, CLRBIT, TESTBIT
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Delay

* DELAY n {* Applicable only to M+ PLC models}

Purpose To provide a time delay of n millisecond to the process
Comments. Provide a 100 ms (0.1s) delay to the current custom function. It isimportant

to note that thisis a "brute force" delay method and only to be used with
caution. When a DELAY function is executed the CPU waits at the statement
until the period specified by the "delay” is over. This means that all the
remaining ladder programs and other custom functions will stop responding
to changing input conditions, only system services (serial input, countdown
timers and host link commands etc) as well as interrupt driven CusFns will
work during the period of delay. This may not be desirable if the rest of the
process must respond to fast changing inputs. For delays longer than 0.1sa
much better way is to invoke the regular PLC timer and use the timer contact
to trigger another custom function at the end of the delay.

For TI00MD+ and T100MX+, the minimum delay provided by this function
Is 10ms, and the resolution of the time delay is 10ms. This means that if you

execute DELAY 155 the actual delay will be rounded to 160ms, whereas for

DELAY 154 the actual delay will be 150ms.
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fornext

FOR ... NEXT

Purpose

To execute a series of instructions for a specified number of times in
a loop

Syntax

FOR variable=XTO Y [STEP Z]

NEXT

where variable may be any integer variable A to Z only and is used as

a counter. X, Y and Z are numeric expressions. STEP Zis an optional
part of the statement.

Xis the initial value of the counter, Y is the final value of the counter.
Program lines following the FOR statement are executed until the
NEXT statement is encountered. Then the counter is incremented by
the amount specified by STEP. If STEP is not specified, the increment
Is assumed to be 1.

A check is performed to see if the value of the counter is greater than

the final value Y if STEP is positive (or smaller than the Y if STEP is
negative). If it is not greater, the program branches back to the
statement after the FOR statement, and the process is repeated. If it
IS greater, execution continues with the statement following the NEXT
statement. This is called a FOR-NEXT loop.

A run-time error will result if STEP is evaluated to be 0.

Examples

FOR I =1 TO 10
FOR J = 100 to 1 STEP -10
DMl = DM J]
NEXT
NEXT

Comments:

FOR-NEXT loops may be nested; i.e. a FOR-NEXT loop may be placed
within the context of another FOR-NEXT loop. When loops are nested, each
loop must have a unique variable name as its counter. The NEXT statement
for the inside loop must appear before that for the outside loop. Each Loop
must have a separate NEXT statement to mark the end of the loop

See Also

WHILE ... ENDWHILE
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getctrsv

GetCtrSV (n)
Purpose Return the Set Value (S.V,) of the Counter #n.
n should be between 1 and 128.
Note : Although the present values (P.V.) of counters #n can be
accessed directly as variables "CtrPV[n]", the Set Values however
can only be obtained by this function.
See Also GetTimerSV, SetCtrSV, SetTimerSV
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getctrsv

GetTimerSV (n)

Purpose Return the Set Value (S.V,) of the Timer #n.
n should be between 1 and 128.

Note : Although the present values (P.V.) of timers can be accessed
directly as variables "TimerPV[n]", the Set Values however can only
be obtained by this function.

See Also GetCtrSV, SetCtrSV, SetTimerSV
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gethigh16

GETHIGH16(v)

Purpose This function returns the upper 16-bit of a 32-bit integer variable v.
This can be used to break the value of a 32-bit integer data or
variable into two 16-bit values so that they can be saved to the
EEPROM or to the DM[n].
save EEP Get H GH16( &H12345678), 10

See Also SETHIGH16
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GOTO

GOTO @ n

Purpose

To branch unconditionally out of the normal program sequence to a
specified line with label @n within the present Custom Function.

The destination line must have a corresponding line label marked as
"@n", where n must be a constant within 0-255. Note that the label is
local only to the present CusFn. i.e. another CusFn may have a label
with the same n but the GOTO @n will only branch to the line label
within the same CusFn.

Examples

@56 SETBIT O, 3

GOTO @56

Comments:

An error message will appear during compilation if the destination label is
undefined.
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HEX

HEX$(n)
HEXS$ (n, d) {* Applicable only to M+ PLC models}

Purpose To return a string that represents the hexadecimal value of the numeric
argument n. If the second format is used then this function will return a string of
‘d’ number of characters.

Examples A$ = HEX$(1234)

P B$ = HEX$(1234,7)
Comments: A$ will contain the string : "4D2" , B$ will contain the string "00004D2".
See Also HEXVAL(), STR$(), VAL()
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HEXVAL

HEXVAL (x$)
Purpose To return the value of a hexadecimal number contained in the
argument x$
Examples B = HEXVAL("123")*100
Comments: B should contain the value 29100 (& H123 =291)
See Also HEX$(), STR$(), VAL()
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HSCDEF ch

HSCDEF ch, fn_num, value

Purpose

Enable and set up parameters for the High Speed Counters channel ch. These
counters operate independently of the ladder logic scan time and can capture
high speed input pul ses generated by position encoders.

ch = channel number (1-8)
fn_num = Custom Function # to trigger when value is reached.
value = trigger when HSC reach this (32-bit) integer value.

If the PLC supports quadrature encoder inputs, then the HSC counter
variable HSCPV[ch] will increment/decrement according to direction
of rotation. When value is reached, the specified custom function
activates immediately.

Important : All High Speed Counters are disabled automatically when
the PLC is reset unless they are enabled by the HSCDEF statement.
However, if more than one HSCDEF for the same channel ch is
executed, only the last executed HSCDEF statement will take effect.
Hence you should put the next HSCDEF statement within the CusFn
triggered by the first HSCDEF. By chaining the HSCDEF statement
from one CusFn to another, you can control the motion of the
machine using the HSC value to execute a series of CusFn one by
one. Within these CusFn you can program what to do to control the
motion. E.g. changing the speed, putting on the brake, change
direction of motion, etc. You can use the SETBIT, CLRBIT for digital
ON/OFF control and setDAC, setPWM for proportional control.

Examples

HSCPV[1] = O
HSCDEF 1, 19, - 3310003

SETLCD 1, 1, STR$( HSCPV] 1] , 6)

Comments:

Enable High-Speed Counter #1 and make it activate function #19 when the
counter reaches -33,100,003. Present value of HSC#1 was cleared to 0
before activating it. Note that TRILOGI Version 4.1 does not perform
simulation of the High Speed counter operation since there is no High Speed
Counter inputs on the smulator screen.

See Also

HSCOFFE
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HSCOFF ch

HSCOFF ch

Purpose Disable High Speed Counter #ch (ch = 1 to 8)

If you no longer need the high speed counter, it should be disabled in
order not to waste the CPU'’s time to service the interrupt generated
by the change of state at the HSC input..
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HSTIMER n

HSTIMER n

Purpose

To define PLC Timer #1 to #n as "High Speed Timers" (HST). A HST
counts down every 0.01s instead of every 0.1s for normal timer, and
their other properties are identical to normal timer. Those Timers
whose number are above n are not affected and remain ordinary
timers.
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IF

IF .. THEN .. ELSE .. ENDIF

Purpose

To make a decision regarding program flow based on the result
returned by an expression.

Syntax

| F expression [ THEN|

If the result of the expression is non-zero (logical true), the block of
program lines between the THEN and the ELSE statements will be
executed. If the result of the expression is zero (false), the block
between the IF and ELSE will be ignored, and the block between the
ELSE and ENDIF statements will be executed instead.

If there is no ELSE statement, and if the result of the expression is

false, the block of program lines between the THEN and the ENDIF
statement will be ignored, but execution will continue right after the
ENDIF statement.

Nesting of IF statement

Statement blocks within the IF.. THEN..ELSE statement may contain
other IF..THEN..ELSE blocks (nesting). Note that each IF statement
must be ended with the ENDIF statement. Otherwise an error
message "IF without ENDIF" will be reported during compilation.

Testing Equality: Special comparison operators may be used in the
expression of the IF statement. Only integer expression may be
compared. For comparison of strings, please refer to the
"STRCMP(AS$, B$)" function.

Equal =
Not Equal <>
Greater than >

Less than <

Greater than or Equal to >=

Less than or Equal to <=

Examples

|F A >= B*5-20*C OR C=20
B=B1

ELSE
B = B*3

ENDI F
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Comments:

A few comparison expressions may be linked with logical-AND (AND
statement) or logical-OR (OR statement) operator as shown in the

above examples.
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