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Important Installation Instructions
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D THIS DEVICE SHALL BE POWERED BY CLASS 2 OUTPUTS ONLY.

All ProLinx® Products

WARNING — EXPLOSION HAZARD — DO NOT DISCONNECT EQUIPMENT UNLESS POWER HAS BEEN
SWITCHED OFF OR THE AREA IS KNOWN TO BE NON-HAZARDOUS.

AVERTISSEMENT — RISQUE D'EXPLOSION — AVANT DE QECON[\IECTER L'EQUIPMENT, COUPER LE
COURANT OU S'ASSURER QUE L'EMPLACEMENT EST DESIGNE NON DANGEREUX.

Markings

UL/cUL ISA 12.12.01 Class I, Div 2 Groups A, B, C, D

C22.2 No. 213-M1987

&8 (€M

243333 183151
CLIDiv2GPsA,B,C,D
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1 Introduction

In This Chapter

& OPErating SYSTEM . .coiiiiiiiiiiee ettt 7

This document provides information needed to develop application programs for
the ProLinx ADMNET 'C' Programmable Module with Ethernet. The modules are
programmable to accommodate devices with unique Ethernet protocols.

This document includes information about the available Ethernet communication
software API libraries, programming information, and example code.

This document assumes the reader is familiar with software development in the
16-bit DOS environment using the 'C' programming language.

1.1 Operating System

The ProLinx module includes General Software Embedded DOS 6-XL. This
operating system provides DOS compatibility along with real-time multitasking
functionality. The operating system is stored in Flash ROM and is loaded by the
BIOS when the module boots.

DOS compatibility allows you to develop applications using standard DOS tools,
such as Borland compilers. In addition to ProLinx-ADMNET, WATTCP.CFG is
required to assign an IP address to the module.

The format of the WATTCP.CFG is as follows:

# ProSoft Technology

# Default private class 3 address
my_ip=192.168.0.148

# Default class 3 network mask
netmask=255.255_.255.0

name server 1 up to 9 may be included
nameserver=xXxX . XXX . XXX . XXX

name server 2

nameserver=xXxX . XXX . XXX . XXX

The gateway 1 wish to use

gateway=192.168.0.1

# some networks (class 2) require all three parameters
# gateway,network,subnetmask

# gateway 192.168.0.1,192.168.0.0,255.255.255.0
# The name of my network

# domainslist="mynetwork.name"

HHHEHRE

Note: DOS programs that try to access the video or keyboard hardware directly will not function
correctly on the ProLinx module. Only programs that use the standard DOS and BIOS functions to
perform console 1/O are compatible.

ProSoft Technology, Inc. Page 7 of 102
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2 Preparing the ProLinx-ADMNET Module

In This Chapter

0 Package CONENTS .....c.eviiiiiiiie et 9
«Jumper Locations and SEttiNgS ........ceeevrieieeiiiieeiiie e 9
% CONNECLIONS ...ttt et 9

2.1 Package Contents

Your ProLinx-ADMNET package includes:

* ProLinx-ADMNET Module

= ProSoft Technology Solutions CD-ROM (includes all documentation, sample
code, and sample ladder logic).

* Null Modem Cable

= Mini-DIN to DB-9 Cable

2.2 Jumper Locations and Settings

Each module has the following jumpers:

= Debug
= Port0

2.2.1 Debug and Port 0 Jumpers

These jumpers, located at the bottom of the module, configure the port settings
to RS-232, RS-422, or RS-485. By default, the jumpers for both ports are set to
RS-232. These jumpers must be set properly before using the module.

2.3 Connections

2.3.1 ProLinx-ADMNET Communication Ports

The ProLinx-ADMNET module has multiple physical connectors: up to four serial
application ports and one debugging port, with an RJ45 plug and Ethernet port
located on the front of the module.

ProSoft Technology, Inc. Page 9 of 102
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2.3.2 Cable Connections

The application ports on the ADMNET-MCM module support RS-232, RS-422,
and RS-485 interfaces. Please inspect the module to ensure that the jumpers are
set correctly to correspond with the type of interface you are using.

Note: When using RS-232 with radio modem applications, some radios or modems require
hardware handshaking (control and monitoring of modem signal lines). Enable this in the
configuration of the module by setting the UseCTS parameter to 1.

RS-232

When the RS-232 interface is selected, the use of hardware handshaking
(control and monitoring of modem signal lines) is user definable. If no hardware
handshaking will be used, the cable to connect to the port is as shown below:

RS-232 Application Port Cable

(No Handshaking)

DB-9 Male RS-232 Device
RxD | 2 TxD
™D | 3 RxD
COM| § COM

RS-232: Modem Connection

This type of connection is required between the module and a modem or other

communication device.

DB-9 Male

TxD

RxD

RTS

CTs

Signal

RS-232 Application Port Cable

Common

DTR

(Modem Connection)

RS-232 Device
3 TxD
2 RxD
7 RTS
8 CTS
5 Signal
Common
4 DTR

The "Use CTS Line" parameter for the port configuration should be set to "Y' for

most modem applications.

Page 10 of 102
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RS-232: Null Modem Connection (Hardware Handshaking)
This type of connection is used when the device connected to the module
requires hardware handshaking (control and monitoring of modem signal lines).

RS-232 Application Port Cable
(Hardware Handshaking)

DB-9 Male RS-232 Device
TxD 3 RxD
RxD 2 TxD
RTS 7 CTS
CTS 8 RTS
Signal 5 Signal
Common Common
DTR 4 DSR

——DCD

RS-232: Null Modem Connection (No Hardware Handshaking)
This type of connection can be used to connect the module to a computer or field
device communication port.

RS-232 Application Port Cable
(No Handshaking)

DB-9 Male RS-232 Device
TxD 3 RxD
RxD 2 TxD
RTS 7

RTS-CTS jumper must
be installed if CTS line

cTS 8 manitoring enabled.

Signal 5 Signal
Common Common
DTR 4

Note: If the port is configured with the "Use CTS Line" set to 'Y', then a jumper is required between
the RTS and the CTS line on the module connection.

ProSoft Technology, Inc. Page 11 of 102
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RS-232 Configuration/Debug Port

This port is physically a Mini-DIN connection. A Mini-DIN to DB-9 adapter cable
is included with the module. This port permits a PC based terminal emulation
program to view configuration and status data in the module and to control the
module. The cable for communications on this port is shown in the following

diagram:
RS-232 Config/Debug Port Cable
DB-9 Male Config/Debug Port
RxD | 2 TxD
™D | 3 RxD
COM| 5 COM
RS-485

The RS-485 interface requires a single two or three wire cable. The Common
connection is optional and dependent on the RS-485 network. The cable required
for this interface is shown below:

RS-485 Application Port Cable

DB-9 Male RS-485 Device
TxD+/RxD+ | 1 TxD+/RxD+
TxD-/RxD- | 8 TxD-/RxD-
Signal 5 Signal
Commaon Common

Note: Terminating resistors are generally not required on the RS-485 network, unless you are
experiencing communication problems that can be attributed to signal echoes or reflections. In this
case, install a 120-ohm terminating resistor on the RS-485 line.

Page 12 of 102 ProSoft Technology, Inc.
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RS-422

RS-422 Application Port Cable

DB-9 Male RS-422 Device
TxD+ 1 RxD+
TxD- 8 RxD-
Signal 5 Signal
Commaon Common
RxD+ 2 TxD+
RxD- 6 TxD-

RS-485 and RS-422 Tip

If communication in the RS-422/RS-485 mode does not work at first, despite all
attempts, try switching termination polarities. Some manufacturers interpret +/-
and A/B polarities differently.

DB9 to Mini-DIN Adaptor (Cable 09)

[

120" »

Cable Assembly

RS 232 RS 485 RS 422
J1 N N ~
= S DSR RXD- ~,
% DTR ;f
& [ RTS r.‘
&5 I ! RXD RXD+ i
& DCD TXRXD+ XD+ : [
& CcTs TXRXD- TXD- : :
& TXD
e, '1\ ;J GND GND GND
6] I

Wiring Diagram

ProSoft Technology, Inc. Page 13 of 102
August 10, 2009



ADMNET-MCM ¢ ProLinx Standalone Preparing the ProLinx-ADMNET Module
'C' Programmable Modbus Communication Module with Ethernet Developer's Guide

Page 14 of 102 ProSoft Technology, Inc.
August 10, 2009



Setting Up Your Development Environment ADMNET-MCM ¢ ProLinx Standalone
Developer's Guide 'C' Programmable Modbus Communication Module with Ethernet

3 Setting Up Your Development Environment

In This Chapter

& Setting Up Your COMPIIEN.......couiiiiiiiiieiieic e 15

« Downloading Files to the Module .............cccccoiiiiiiiiiiin e 32

3.1  Setting Up Your Compiler

There are some important compiler settings that must be set in order to
successfully compile an application for the ProLinx platform. The following topics
describe the setup procedures for each of the supported compilers.

3.1.1 Configuring Digital Mars C++ 8.49

The following procedure allows you to successfully build the sample ADM code
supplied by ProSoft Technology using Digital Mars C++ 8.49. After verifying that
the sample code can be successfully compiled and built, you can modify the
sample code to work with your application.

Note: This procedure assumes that you have successfully installed Digital Mars C++ 8.49 on your
workstation.

Downloading the Sample Program

The sample code files are located in the ADM_TOOL_PLX.ZIP file. This zip file is
available from the CD-ROM shipped with your system or from the
www.prosoft-technology.com web site. When you unzip the file, you will find the
sample code files in \ADM_TOOL_PLX\SAMPLES\.

Building an Existing Digital Mars C++ 8.49 ADM Project

1 Start Digital Mars C++ 8.49, and then click Project — Open from the Main

Menu.
Open Project Ed
File: hame: Folders oK
Ix_p,i coh mviBE-adm-serial-in _
Cancel
SBadm-si.pri _aJ = et ﬂ ﬁl
(= ADM_TOOL_M¥I
(== SAMPLES
[ MYI56-Samples
[== MWI5E-ADM
:—! e MYISE-ADM-SernEs
Lizt files of tppe: Drives:
IProiect [*.pril _:I I Hc LI Metwoark... |
ProSoft Technology, Inc. Page 15 of 102
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2 From the Folders field, navigate to the folder that contains the project
(C:\ADM_TOOL_PLX\SAMPLES\...).

3 Inthe File Name field, click on the project name (56adme-si.prj).

4 Click OK. The Project window appears:

Lpivient; — — ———— — ———— —mpa)
=| Parze View Trace
B S6adn-s1.pri: | | Hane | Ext | patn
MVISEADM-Serial .C  C:ADM_TOOL_ - |
Spadm-si.0EF  .OEF C:%ADMW_TOOL_
adnapi. k L CrvaDM_TOOL
cipapi.h L CrvaDM_TOOL
MyISEADM-Serial .H  C:%ADMW_TOOL_
mvibpapi.h i C:A0M_TOOL_
mviscapi.h Jh CruaDM_TOOL
mvispapi.h Wb CruaDM_TOOL
[E] ADMAP1.LIE .LIE
[E] cirspl.LIB .LIB
[E] wvIBPPI.LIE  .LIB
[E] wvISCiPI.LIE  .LIB
[E] WvISPiPI.LIE  .LIB
fiz |

5 Click Project — Rebuild All from the Main Menu to create the .exe file. The
status of the build will appear in the Output window:

Output
=] Edit _ Stop!
setup_module _.J
shut down_module

92 /00 JDET /PACK]
Error: C:AADH_TOOL MY IMSAMPLESWHVISE-SARPLES \MYISE-ADM WY IS6-ADM-SERT AL~TNNMWIBPAPT. LIB(util) (1232576): Previous Definition Different : BDelay x ilmsSqus
Error: C:\ADM_TOOL_MYI\SAHPLES\HYISB-SAHPLES\MYISE-ADM\HY ISE-ADH-SERTAL-INYMYIBPART. LIB{util) (1232576): Prewious Definition Different : BDelay_x_10usgqul
ren WSSCUS.EXE SBadn—si.EXE
2\Sbadn-s1.EXE built
Lines Processed: 3069 Errors: 2 MWarnings: O
Build failed :'J

Porting Notes: The Digital Mars compiler classifies duplicate library names as Level 1 Errors
rather than warnings. These errors will manifest themselves as "Previous Definition Different:
function name”. Level 1 errors are non-fatal and the executable will build and run. The architecture
of the ADM libraries will cause two or more of these errors to appear when the executable is built.
This is a normal occurrence. If you are building existing code written for a different compiler you
may have to replace calls to run-time functions with the Digital Mars equivalent. Refer to the Digital
Mars documentation on the Run-time Library for the functions available.

Page 16 of 102 ProSoft Technology, Inc.
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6 The executable file will be located in the directory listed in the Compiler
Output Directory field. If it is blank then the executable file will be located in
the same folder as the project file. The Project Settings window can be
accessed by clicking Project — Settings from the Main Menu.

Project Settings

Target | Build | Option Sets

Include Directories:

Library Directories:

Compiler Dutput Directorny:
Target Dutput Directon:

Browser Exclude Directones:

Source Search Path:

Ok I Cancel |

Creating a New Digital Mars C++ 8.49 ADM Project

1 Start Digital Mars C++ 8.49, and then click Project — New from the Main

Menu.
1. Hame 'mlel:t Froject Mame: Directories:
2. Set project type - 3 v
5 4dd Fles to project lSEadm-sdpn ot mwiBE-adm-serial-in
4. Initial settings EGadm-si.pr :J = ot ;]
[£=r ADM_TOOL_M¥I
== SAMPLES
= MYISE-5 amples
(== MYISE-ADM
C = MVISE-ADM-Se - |
Ligt Filez of Type: Dirives:
IF'roiect [*.pril LI | Hc j
ListEiles: |
Mew Directory... |
™ Use AppExpress to create new application
< Erevinis I Mext » I Finish | Cancel |
|T_l,lpe a name for your project and either press Nest, or check Use AppEspress and press Finish. |

2 Select the path and type in the Project Name.

ProSoft Technology, Inc. Page 17 of 102
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3 Click Next.

ProjectExpress

project type
3. Add files to project
4. Initial settings

< Previous | MNest » |

Project Settings
" Debug

% Release

|

Flatfarm Target Type
I bos LI I Executable L!
—Usze i~ Character Type

= alE " MFC & Single Byte

I=| O O HFELE] | | 0 MultiByte

[ ODBC 5 R LRI hieade

V' &llow Project to be Built

V' Automatizally Parse
™ Parze System Files

Finish |

Cancel |

|Choose the type of project wou would like to create and press Mext.

4 In the Platform field, choose DOS.

5 In the Project Settings choose Release if you do not want debug information
included in your build.

6 Click Next.

ProjectE xpress

1. Mame project
2. Set project lype

3. Add files to project
4. Initial zettings

SGadm-si.DEF a = et =
MVIBEADM Serialln.C (= ADM_TOOL_MYI
[ SAMPLES
(= MWIBE-SAMPLES
= MWIBE-A0M
E = MyISE-ADM-SERL x|
Lizt Files of Type: Drives:
|Default files [*. cpp;".cxk;".c_j I Hco Ll
Froject Files:
Add Hemove Select Al Unzelect Al |

File: Marne:
R )

Directories:

oot SmviBE-adm-serialkin

<F'revious| Mext > I

Finizh |

Cancel |

i |Ify0u would like to add existing files to the project, add them here. When done, press Nest.

7 Select the first source file necessary for the project.
8 Click Add.

9 Repeat this step for all source files needed for the project.
10 Repeat the same procedure for all library files (.lib) needed for the project.
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11 Choose Libraries (*.lib) from the List Files of Type field to view all library files:

1. Mame project

ADMAFI LB B o\
CIPAPLLIE
MVIEFAPLLIE %AS[:;—FTLDE%L—W'
| MvISCAPLLIE
MYISPAPILIB (= MVIBE-SAMPLES
[ MYISE-ADM

12 Click Next.

1. Mame project
2. Set project type

3. Add files to project
4. |ni

13 Add any defines or include directories desired.
14 Click Finish.

ProSoft Technology, Inc.
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15 The Project window should now contain all the necessary source and library
files as shown in the following window:

Project EEEBE
=| Paze “iew Trace

B3 Fhadn-s0.pri | | Hane | Ext [ path ;
WVISBADR-Seriall .C O \ADH_TOOL_H -
ADWAPT.LIB \LIB C:\ADM_TOOL_H
CIPAPTLIE \LIE C:\ADM_TOOL_HH

MYIEPAPI.LIE -LIE Cz%ADM_TOOL_H
MYISCAPT.LIE -LIE Cz%ADM_TOOL_H
MYISPAPT.LIE -LIE Cz%ADM_TOOL_H

16 Click Project — Settings from the Main Menu.
Project Settings
TalQElI Bwild | Option Sete | Directories I
|
— Project Settings
= Debug
* Felease
Platfarr Target Type
I Los _vJ I Executable j
~Uses—————————— ~Character Type
IS nlE [ MFC ' Single Byte
| s LB 7 Multi Byte
[~ ODBC O BEEEOLL| 2] Unieode
¥ &llow Project to be Buil V' Automatically Parse
[ Parse System Files
oK I Cancel |

17 These settings were set when the project was created. No changes are
required. The executable must be built as a DOS executable in order to run
on the ProLinx platform.
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18 Click the Directories tab and fill in directory information as required by your

project’s directory structure.

Project Settings

Target | Build | Option Sets
Include Directories:
|
Library Directories:
|
Compiler Output Directan:
|
Target Output Directory:
|

Browser Exclude Directories:

Source Search Path:

Cancel |

o]

19 If the fields are left blank then it is assumed that all of the files are in the

same directory as the project file. The output files will be placed in this

directory as well.

20 Click on the Build tab, and choose the Compiler selection. Confirm that the

settings match those shown in the following screen:

Project Settings

Target B'-lildl Option Sets | Directaries |

 char Eshavior
Code Generation I™ Enforce ANSI Compatibility G
Header Files * signed
Memory Models ™ Treat Source as G+ " unsigned

Code Optimizations

‘wWindows Prolog/E pilog " char==unsigned char

™ Relax Type Checking

Output i
\Warnings I™ Suppress Predefined Macros ~ Frotatyping
Debug Informati : 3
Linerug niarmaton ™ Exception handiing % Standard
Pac.k!’?g & Map File ™ Run time type information " Autoprototype
Definitionz " Shict
Segments I™ Enable new]. delete]] overlnading

Imports/Exports

Resource Compiler

i~ International Characters

Make
Extemal Make & None " Taiwanese/Chinese
Librarian " Japarese " Korean

Current Option Set: Defines I

|_—5§adm-so.DF‘N

Include Filename I

|Atent e e et |

Instantiate Template l

Cancel |

.

ProSoft Technology, Inc.
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21 Click Code Generation from the Topics field and ensure that the options
match those shown in the following screen:

™ Pointer Yalidation

Code Generation

Headstbles ™ Generate Stack Frame " Use Pascal Calling Convertion
M emaory Model;
E\‘?ds DDUQIZTUUPES A ™ Check Stack Overflaw " Use Stdcall Calling Convention
indows Prolog,/E pilog
Output ¥ Enable Funstion-Level Link [~ GenIn-Line B087 Code
\[’)\‘I’eab[ﬂglg:formation ™ Mo Default Library ™ Fast Floating Paint
Link.er e - -
Pac_king & Map File ™ Use DLL run time library ™ Wik, Fune. Tables in Far Data
Definitions I Embed Library M amed: [~ Set Data Threshald:
Segments
Imports/E xports | |85535
Resource Compiler
Make
External Mak
Li’l;re;r?:n ae Target CPU - Code Segment
386 - [T Generate New Segment for Each Function

Current Dption Set: ™ Owerride Default Mame |_TE>/.'[

T Struct Alignment
| BRadm-so.0PM | d " Put Switch T ables in Code Segment

(Perrom et | I Byte j ™ Put Expression Stings in Code Segment ‘

0K | Cancel |

22 Click Memory Models from the Topics field and ensure that the options
match those shown in the following screen:

Project Settings

Target Bl-lildl Option Sets | Directories |

Compiler
Code Generation — kemony M odel
Header Files

hemaory b odels  Tiny " Compact
Code Optimizations £~ Small % Lage
‘windows Prolog/E pilag
Output i Medium ) Flat
Wwarnings
Debug Information
Linker —Data Segment-
Packing & Map File
Definitions W Azzume 55 == D5
Segments
Imports/Exports ™ &hwaps Reload DS
Resource Compiler
Make
External Make
Librarian

Current Option Set:

| SBadmsi.0PN

IRt ronm Eroest |
Ok I Cancel |
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23 Click Linker from the Topics field and ensure that the options match those
shown in the following screen:

Project Settings

Target B'-lildl Option Sets | Directaries I

Compiler
Code Generation
Header Files
Memomny Madelz
Code Optimizations
‘windows Prolog/E pilog
Output
W arnings
D ebug Information

Packing & Map File
Definitionsz
Segments
Imports/E xports
Resource Compiler

™ Debug Infamation
™ Mo Default Library
[T Case Sensitive

™ Far Call Translation
I™ Reorder Segmerts

™ Export By Ordinal
I~ Don't Export Mames

—Exports
€ Evport, Base Sensitive
=) Evpiort, lppercase

¥ DOSSEG Ordering

[~ MoMul DOSSEG

™ ‘warn if Dups

[™ Delste EXE/DLL on Eror
[T Create ImpDef

[ FixDS

— Resource Options
I5| Keep Seamerits i DERUrder
I Reguires Windows 3.0
™ Requires ‘Windows 2.1

Make
Extemal Make ™| Gererate (mport Litran ™ Import Lib Page Size: |'IB
Librarian

Lligrment | Baze! |

Ertrn ot I

Current Option Set:

| et from Fraject | ‘
oK I

Cancel |

24 Click Packing & Map File from the Topics field and ensure that the options
match those shown in the following screen:

Project Settings

Target Bl-lildl Option Sets | Directories |

Compiler
Code Generation
Header Files
bemaory Models
Code Optimizations
‘windows Prolog/E pilag
Output
Wwarnings
Debug Information
Linker

Definitions
Segments
Imports/Exports

Resource Compiler
Make

External Make
Librarian

Current Option Set:

| Eadm-si.0PN

|rtierit o Eroject |
oK I

IV Smart Linking

i Packing
™ win Pack ¥ Pack Code: IB‘I 92
" ExePack ¥ Pack Data: ]8192

—Map File
" NaMap

" Segment Map

(= Detailed Segment Map

— Map File Option
I Crosz Reference
™ Line Numbers

I™ Group Infarmation

Spmbol Map

= Sarted by Address
* Sorted by Address and Mame

Cancel |
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25 Click Make from the Topics field and ensure that the options match those
shown in the following screen:

Project S ettings
Target B'-lildl Option Sets | Directaries I

Compiler

Code Generatian & Use IDDE Make " Use External Make File
neader l;i:esd |  IDDE Make Option:
E;tgi:amﬂyptin:izeat?ons o ¥ Track Dependencies
Windaws Prolog/E pilog 4|“" ezl I~ Track System Includes
E\,:J;[D;;gs Link Order... | [ On Ermar Cantinue Unrelated
Debug Infarmation ¥ Igrore Enmors in Build
Link.er o
Packing & Map File - Mulitasking
Definitions | " Frequent & Moderate " Nane
Segments
Imports/E xports — MetBuild

Resource Compiler

[T Use MetBuild 5 Wse Femote Headers
E_xtemal Make
Librarian kit Diectony

Current Option Set:

| BBadm-so.OPN I

| et from Fraject |
0K I Cancel |

Hemmte Bassward

26 Click OK.

27 Click Parse — Update All from the Project Window Menu. The new settings
may not take effect unless the project is updated and reparsed.

28 Click Project — Build All from the Main Menu.

29 When complete, the build results will appear in the Output window:

Dutput

=| Edit Stop!
50 .. WMYI56-#DM-SERTAL-OUT MY IS6ADM-SerialOut .c -p -ml —otcnp -odcp -otda -otdc -otdv —otocse -o+li -o+liv —o+loop -otreq —o+vbe -3 -al -Ho -o —o. . \MYISE-ADW-SERTAL-OUTWMYISBAOM-Serialiut.
link /PACKD:8192 /PAC:S192 /00 /PACKF /%N @S56adm-so.LHK

Error: CoAADM_TOOL_MY [ASAMPLESWHY ISE-SAMPLES MY ISE-ADM MY IS6-ADM-SERTAL-INY. . \M¥ IS6-A0M-SERTAL-OUTNHYIBPAPL. LIB(util) : Previous Definition Different : @0elay_x_1msSqus
Error: C:AADM_TOOL_MYINSAMPLES WV IS6-SARHPLES \MYISE-A0M MY IS6-ADM-SERT AL~ IN. . \MyIS6-ADM-SERIAL-OUTHVIBPAPL. LIG(util) : Previous Definition Different : @Delay_x_10usSqul
ren . WGSCHS.EXE SBadm-so.EXE

- \Shadn-s0.EXE built

Lines Processed: 3108 Errors: 2 barnings: 0

Build failed

= E

The executable file will be located in the directory listed in the Compiler Output
Directory box of the Directories tab (that is, CAADM_TOOL_PLX\SAMPLES\...).

The Project Settings window can be accessed by clicking Project — Settings
from the Main Menu.

Porting Notes: The Digital Mars compiler classifies duplicate library names as Level 1 Errors
rather than warnings. These errors will manifest themselves as "Previous Definition Different:
function name”. Level 1 errors are non-fatal and the executable will build and run. The architecture
of the ADM libraries will cause two or more of these errors to appear when the executable is built.
This is a normal occurrence. If you are building existing code written for a different compiler you
may have to replace calls to run-time functions with the Digital Mars equivalent. Refer to the Digital
Mars documentation on the Run-time Library for the functions available.
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3.1.2 Configuring Borland C++5.02

The following procedure allows you to successfully build the sample ADM code
supplied by ProSoft Technology, using Borland C++ 5.02. After verifying that the
sample code can be successfully compiled and built, you can modify the sample
code to work with your application.

Note: This procedure assumes that you have successfully installed Borland C++ 5.02 on your
workstation.

Downloading the Sample Program

The sample code files are located in the ADM_TOOL_PLX.ZIP file. This zip file is
available from the CD-ROM shipped with your system or from the
www.prosoft-technology.com web site. When you unzip the file, you will find the
sample code files in \ADM_TOOL_PLX\SAMPLES\.

Building an Existing Borland C++ 5.02 ADM Project

1 Start Borland C++ 5.02, then click Project - Open Project from the Main
Menu.

Dpen Project File

2lx
File M ame: Directaoies:

Cancel

= oo

ADM.PRJ (= £DM
P SAMPLE
£ inc
b
= =
Wiewer Drives:

I-Default Wigwer- j IEC: j Mebwark... |

Lizt Filez of Type:
| Praject files [*.id=." pri) |

2 From the Directories field, navigate to the directory that contains the project
(C:\adm\sample).

In the File Name field, click on the project name (adm.ide).

Click OK. The Project window appears:

AW

% Project ; ci\adm'sample
= O w EETETE
O libhadmapi 13b [.lib]
B libS\eipspi.lib [.1ib]
[ lib~avibpspi.lib [.lib]

e S [a1

[} lib“aviscapi.lib [.lik]
[ libavispapi lib [.1lib]
O commdrv e [ ]
[ debugprt.c [.c]
B mvicfg.c [.c]
O main_spp.c [.c]
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5 Click Project - Build All from the Main Menu to create the .exe file. The
Building ADM window appears when complete:

& Building ADM - Complete 101 x1

Status: Success |

Running

Program; CABCEABINHink. exe
Command line:  @CAADMASAMPLENAD M. 13p
Infarmation: Elapsed Time: 2.531 Seconds

Statistics Tatal Current
Lines: 17535 1}
Warnings: ] ]
Errarg: 1} 1}

6 When Success appears in the Status field, click OK.

The executable file will be located in the directory listed in the Final field of
the Output Directories (that is, C:\adm\sample). The Project Options window
can be accessed by clicking Options - Project Menu from the Main Menu.

&7 Project Options 21

Topics: Directories

- Directories
=R Compiler
1 B-bit Compiler
P 32-bit Compiler
R C++ Options

] Directories

Thiz section lets you tell Borland C++ where to look for source,
include, and library files. The output directaries contral where

oF Optirnizations intermediate files [OBJ, .RES] and final files [EXE, .DLL.
chlessages .RES] are placed.
P Linker
o Librarian — Source Directonies:
Ll
- B;T;gﬁﬁ;utes Irclude: Ic::\ch\incIude;c:\adm\sample\inc j
° Make Librany: |c:\ch\Iib:c:\adm'\sample\lib j
Saurce: Ic:\adm_wrkg\sample j
— Output Drectories:
Interrnediate: |c:\adm\sample j
Final: Ic:\adm\sample j

Set paths for input and output files

v ak I‘UndoPagEl x Eancell 2 Heb |
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Creating a New Borland C++ 5.02 ADM Project

1 Start Borland C++ 5.02, and then click File — Project from the Main Menu.

& New Target (x|
— Project Path and Mame: v =
Ic::\adm\sample\my_proi.ide
— Target Mame: x Ceit |
|my_|3r0i rfa_ Browse |
— Target Type: &8 Advanced |
Framewiorks:
Dynarmic Library [.di] ( ¥ Class Library 2 Hep |
Easihwfin [ exe] )
Static Library [for .exe [Jib] it it —
Static: Library [for .dll] [lib] " Floating Point
Import Library [ib] =1 & Emation
 None
Platformm:
105 [Standard) Libraries:
Target Model: ’7 I~ MoEsceptions [~ BGI
L -
“rae J | [T Alemate Statup [ Diagnostic |

N

Type in the Project Path and Name. The Target Name is created
automatically.

In the Target Type field, choose Application (.exe).

In the Platform field, choose DOS (Standard).

In the Target Model field, choose Large.

Ensure that Emulation is checked in the Math Support field.

Click OK. A Project window appears:

~NOoO O bhw

"= Project : ¢ adm'sample’ym i ] ]
E-O% v my_proj .exe [ .exe]

""" [ nv rro7 . crp [ .copl

ProSoft Technology, Inc. Page 27 of 102
August 10, 2009



ADMNET-MCM ¢ ProLinx Standalone

Setting Up Your Development Environment
'C' Programmable Modbus Communication Module with Ethernet

Developer's Guide

8 Click on the .cpp file created and press the Delete key. Click Yes to delete
the .cpp file.

9 Right click on the .exe file listed in the Project window and choose the Add
Node menu selection. The following window appears:

&7 add to Project List i

Look in: |3 SAMPLE x| @3-

|_linc

ik

[#] comMDRY.C
] DEBUGPRT.C
] MaIN_apP.C
] MyIcFG.C

File: name: Imy_proi.c:pp j Open I
| Files of tupe: |E++ source [* cppt ) j Cancel |
7|

10 Click source file, then click Open to add source file to the project. Repeat this
step for all source files needed for the project.

11 Repeat the same procedure for all library files (.lib) needed for the project.

12 Choose Libraries (*.lib) from the Files of Type field to view all library files:

Look i [ 3l = = ®EckE-
] ADMAPLLIE
] cipaprLIE

MVIEPAPLLIE
MVISCAPLLIB
MVISPAPLLIE

File name: - Open

Files of bype: Libraries [* lib] Caniel |
P
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13 The Project window should now contain all the necessary source and library
files as shown in the following window:

[

[ lib~admapi.lib [.1lib]
‘[ libcipapi. lik [.1lib]
‘[ libmwibpapi.lib [.1ik]
‘[ libsmviszcapi. lib [ . 1ib]
‘[ lib~mviszpapi. lib [ .1ib]
‘0 commdry o [ .c]

‘[ debugprt .o [.z]

0 mvicfg.e [.c]

[ main_app.c [.c]

I T

14 Click Options — Project from the Main Menu.

_(:'+‘ Project Options = ﬂll
Topics: Directories
- Directories N
Sk Compiler “] Directories
P 1 6-bit Compiler
= 32-bit Co_mpller This section lets you tell Borland C++ where ta look for source,
d]:[:++. D_pthns include, and library files. The output directories contral where
5P O ptimizations intermediae files [[OBJ, .RES] and final files [.EXE, .DLL,
chMeszages ‘RES] are placed.
rLinker
= Librarian — Source Directories:
mrResources -
o Build Attributes Irciude: Ic:\ch\lncIude j
® Make Library: [c:bc5hib =]
Saource: I j
— Output D rectories:
Intermnediate: | j
Final: I j
Set paths for input and output files
v 1] 8 I Diinds F'agel x Cancel | 2 Help |
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15 Click Directories from the Topics field and fill in directory information as
required by your project’s directory structure.

& Project Options d B
Topics: Directories
= Directories |
ok Compiler
oh 1 6-bit Carnpiler
= 32-bit Compiler This section lets pou tell Borland C++ where ta look for source,
‘1}"C++_ Options include, and library filez. The output directories contral where
<r Optimizations intermediate files [0BJ, .RES] and final filez [ExE, .DLL.
cFlessages .RES] are placed.
eRLinker
= Librarian — Source Directories:
LEle]
- BSiISdD:[tT:I:utes Include: |c:\ch\incIude:c:\adm\sample\inc j
° Make Library: Ic:\ch\Iib;c::\adm'\sample\lib j
Saurce: Ic:\adm\sample\my_proi j
— Output Drectonies:
Intermediate: Ic::\adm\sample\my_proi\out j
Final: Ic:\adm\sample\my_proi\ouﬂ j
The output direct_ory far your EXE.
UL ] P V 0K I %Undo F'agel x Cancel | 2 Hep |

16 Double-click on the Compiler header in the Topics field, and choose the
Processor selection. Confirm that the settings match those shown in the
following screen:

_(:'+‘ Project Options ﬂll
Topics: Proceszar
= Directories r Instruction set:
ok Compiler  80ce
=1 6-bit Compil
L-STEIET C amies
= Calling Convention  80z8s
= Memary Model {* 80786
= Segment Mames Data .
= Segment Mames Far Data 86
= Segment Mames Code _ Data dignment:
= Entry/Exit Code 9 .
Tk 32-Lil Cunnpilen & Byto
wPC++ Options = wiod
ok Optimizations
chleszages
rLinker
= Librarian
fRResources
= Build Attributes
= Make

Select a target processor

V ak I‘UndoF’agEl x Eancell 2 Hep |
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17 Click Memory Model from the Topics field and ensure that the options match
those shown in the following screen:

& Project Options 21|

T opics: Memary Model

= Directories — Mixed Madel Overide: Azsume 55 Equal: DS:——

R Compiler - i & Default

=16bit Compiler oo o
o Praceszar Srnall Mewer
= Calling Convention " MediLm  Always

m " Compact
= Segment Mames Data & Lage
= Segment Mames Far Data g
2 Segment Mames Code " Huge
= Entry/Exit Code — Ontions:

< 32-bit Compiler puans: —

T C++ Optiong ™ Put constart stings in code segments

<k O ptimizations [~ Far virtual tables

*ﬂ’h‘!essages ™ Fast huge pointers

Linker [ Automatic far dat

o Librarian utomatic far data

mrResouces Far Data Threshold: |32?B? vl

= Build Attributes

= Make

Select a memory model [refer to
T argetE xpert for application model]

v 0K I‘UndoF’agEl x Eancell 2 Hep |

18 Click OK.

19 Click Project — Build All from the Main Menu.
20 When complete, the Success window appears:

& Building ADM

=10l

- Complete

Status: Success |

Runnirg

Prograrn: C:ABCEABIMtink. exe

Command line:  @CAADMASAMPLENADM. i$p
Information: Elapzed Time: 2.531 Seconds
Statistics Tatal Current
Lines: 17535 1}
warnings: ] ]
Errors: 0 0

21 Click OK. The executable file will be located in the directory listed in the Final
box of the Output Directories (that is, C:\adm\sample). The Project Options
window can be accessed by clicking Options — Project from the Main
Menu.
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3.2 Downloading Files to the Module

1 Connect your PC’s COM port to the ProLinx Configuration/Debug port using
the Null Modem cable and ProLinx Adapter cable.

2 From the Start Menu on your PC, select Programs — Accessories —»
Communications — HyperTerminal. The New Connection Screen appears:

Tz New Connection - HyperTerminal i ] 9]
File Edit Wiew Call Transfer Help
D|2| 5(3] =0fE
=
Connection Description ﬂﬂ
Enter a name and choose an icon for the connection:
M amne:
Ireload
Ei
Cancel |
I
Disconnected |P.uto deteck |P.uto dekeck |SCROLL |CAPS |r\UM |Capture |Print echio Y
3 Enter a name and choose OK. The Connect To window appears:
Connect To : ﬂll
Enter details for the phone number that you want to dial:
Country/region: IUnited States of Amernica [1) j
Area code: EE1
Phone nurmber: |
Connect usig:
oK I Cancel |
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4 Choose the COM port that your ProLinx module is connected to and choose
OK. The COM1 Properties window appears.

COM1 Properties 21xl
Part Settings |
Bitz per second: IS?BDD j
Data bits: |8 j
Farity: INone j
Stop bits: I‘] j
Flows control: Iﬁ

Restare Defaults |
ok I Cancel | Apply I

5 Ensure that the settings shown on this screen match those on your PC.

6 Click OK. The HyperTerminal window appears with a DOS prompt and
blinking cursor.

7 Apply power to the ProLinx module and hold down the [L] key. The screen
displays information and ultimately displays the Loader menu:

#g loadertest - HyperTerminal i ] 9]
File Edit Wiew Call Transfer Help

Portions written by Morien W. Roberts

Packet driver skeleton copyright 1988-93, Crynwr Software.

This program is freely copyable; source must be available; NO HWARRANTY.

See the file COPYING.DOC for details; send FAXK to +1-315-268-9201 for a copy.

Packet Driver did not load

=xx Packet driver failed to initialize the board ===

PROLINY 4100 MODULE LOADER (2.41):
{c) 1999-2002, Prolinx Communication Gateways, Inc.

PROLINY 41080 MODULE PROGRAM LOADER MENU (VYersion 2.41)
{c) 1999-20082, Prolinx Communication Gateways, Inc.

Display this menu

Display Module VYersion Information

Configuration File {.cfg) - Download File to Module
WATTCP (Ethernet) Configuration - Download File to Module
Upgrade module Executable file

Exit Menu and Reboot module

Enter Selection {?.V,C,W,U,Esc)>

[l e B -~ |

Esc

NEl

Connected 0:01:05 [#uto detect 57600 8-N-1 [sCcRoLL [CAPS  wum [Capture  [Print echo
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This menu provides options that allow you to download a configuration file [C], a
WATTCP file [W], or a new executable file [U]. You can also press [V] to view
module version information.

1 Type [U] at the prompt to transfer executable files from the computer to the
ProLinx unit.

2 Type [Y] when the program asks if you want to load an .exe file.

3 From the HyperTerminal menu, select Transfer —» Send.

“greload - HyperTerminal
File Edit Yiew Call | T-ansfer Help

Dlﬁ;l ) g _[ Send File. .. l_
-

Receive File. ..

Capture Text. .,
‘*** Packet sendTextFike...
PR[]I TNH | m Capture to Printer

4 When the Send To screen appears, browse for the executable file to send to
the module. Be sure to select Y Modem in the Protocol field.

1 Send File 2l

Folder: C:iLoader

Filename:

|E:\Loader\dfntdfcm.cfg

Protocal:

IYmodem j
Send I Close I Cancel |

5 Click Send. The program loads the new executable file to the ProLinx
module. When the download is complete, the program returns to the Loader
menu.

If you want to load a new configuration file or a WATTCP file, select the
appropriate option and perform the same steps to download these files.

6 Press[Esc], then [Y] to confirm module reboot.
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4  Programming the Module

In This Chapter

¢ DebUgQiNg Strat@gIES .....cocuvvieiiiiieeiiieee et 35
¢ RS-485 Programming NOE .........ceeiiiiiiiiiiiie it 35

This section describes how to get your application running on the ProLinx
module. Once an application has been developed using the serial API, it must be
downloaded to the ProLinx module in order to run. The application may then be
run manually from the console command line, or automatically on boot from the
AUTOEXEC.BAT or CONFIG.SYS files.

4.1 Debugging Strategies

For simple debugging, printf’s may be inserted into the module application to
display debugging information on the console connected to the Debug port.

4.2 RS-485 Programming Note

4.2.1 Hardware

The serial port has two driver chips, one for RS-232 and one for RS-422/485.
The Request To Send (RTS) line is used for hardware handshaking in RS-232
and to control the transmitter in RS-422/485.

In RS-485, only one node can transmit at a time. All nodes should default to
listening (RTS off) unless transmitting. If a node has its RTS line asserted, then
all other communication is blocked. An analogy for this is a 2-way radio system
where only one person can speak at a time. If someone holds the talk button,
then they cannot hear others transmitting.

In order to have orderly communication, a node must make sure no other nodes
are transmitting before beginning a transmission. The node needing to transmit
will assert the RTS line then transmit the message. The RTS line must be de-
asserted as soon as the last character is transmitted. Turning RTS on late or off
early will cause the beginning or end of the message to be clipped resulting in a
communication error. In some applications it may be necessary to delay between
RTS transitions and the message. In this case RTS would be asserted, wait for
delay time, transmit message, wait for delay time, and de-assert RTS.
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RS-485 Transmit / Receive

RTS On RTS Off

Unit A RTS
. Transmit
Unit A Data | !

Unit B RTS

Transmit

Unit B Data

1 i

Optional Optional
RTS On RTS Off
Delay Delay

4.2.2 Software

The following is a code sample designed to illustrate the steps required to
transmit in RS-485. Depending on the application, it may be necessary to handle
other processes during this transmit sequence and to not block. This is simplified
to demonstrate the steps required.

int length = 10; // send 10 characters

int CharsLeft;

BYTE buffer[10];

// Set RTS on

MVIsp_SetRTS(COM2, ON);

// Optional delay here (depends on application)
// Transmit message

MVIsp_PutData(COM2, buffer, &length, TIMEOUT_ASAP);
// Check to see that message is done
MVIsp_GetCountUnsent(COM2, &CharsLeft);

// Keep checking until all characters sent
while(CharsLeft)

{
MVIsp_GetCountUnsent(COM2, &CharsLeft);

by

// Optional delay here (depends on application)
// Set RTS off

MVIsp_SetRTS(COM2, OFF);

Page 36 of 102 ProSoft Technology, Inc.
August 10, 2009



Understanding the ProLinx-ADMNET API ADMNET-MCM ¢ ProLinx Standalone
Developer's Guide 'C' Programmable Modbus Communication Module with Ethernet

5 Understanding the ProLinx-ADMNET API

In This Chapter

# APTLIDIAIES .. 37
& Development TOOIS ......oviiiiiiieiieee e 38
% Theory of OPEration .........ccuuviiieiiiiiiii e 38
% ADM APL FIIES ...t 39

The ProLinx ADM API Suite allows software developers access to the top layer
of the serial and Ethernet ports. The ProLinx-ADMNET API suite accesses the
Ethernet port. Both APIs can be easily used without having detailed knowledge of
the module’s hardware design. The ProLinx ADMNET API Suite consists the
Ethernet Port API. The Ethernet Port API provides access to the Ethernet
network. Refer to the ProLinx ADM-MCM Developer's Guide for information on
integrating your application with the MCM protocol.

Applications for the ProLinx ADMNET module may be developed using industry-
standard DOS programming tools and the appropriate APl components.

This section provides general information pertaining to application development
for the ProLinx ADMNET module.

51 API Libraries

Each API provides a library of function calls. The library supports any
programming language that is compatible with the Pascal calling convention.

Each API library is a static object code library that must be linked with the
application to create the executable program. It is distributed as a 16-bit large
model OMF library, compatible with Digital Mars C++ or Borland development
tools.

Note: The following compiler versions are intended to be compatible with the ProLinx module AP!I:
= Digital Mars C++ 8.49

= Borland C++ V5.02

More compilers will be added to the list as the API is tested for compatibility with them.

5.1.1 Calling Convention

The API library functions are specified using the 'C' programming language
syntax. To allow applications to be developed in other industry-standard
programming languages, the standard Pascal calling convention is used for all
application interface functions.
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5.2

5.3

5.1.2 Header File

A header file is provided along with each library. This header file contains API
function declarations, data structure definitions, and miscellaneous constant
definitions. The header file is in standard 'C' format.

5.1.3 Sample Code

A sample application is provided to illustrate the usage of the API functions. Full
source for the sample application is also provided. The sample application may
be compiled using Digital Mars or Borland C++.

5.1.4 Multithreading Considerations

The DOS 6-XL operating system supports the development of multithreaded
applications. Multithreading is fully supported by the API. Critical sections of the
API are protected from simultaneous access; a thread attempting to access a
critical API function at the same time as another thread will be blocked until the
previous thread has completed the function.

Note: The ProLinx ADM DOS 6-XL operating system has a system tick of 5 milliseconds.

Therefore, thread scheduling and timer servicing occur at 5ms intervals. Refer to
the DOS 6-XL Developer’'s Guide at the end of this manual for more information.

Development Tools

An application that is developed for the ADMNET-MCM module must be stored
on the module’s Flash ROM disk to be executed. A loader program is provided
with the module, to download an executable, configuration file or wattcp.cfg file
via module port 0, as needed.

Theory of Operation

5.3.1 ADM API

The ADMNET API is one component of the ProLinx ADM API Suite. The
ADMNET API provides a simple module-level interface that is portable between
members of the ProLinx Family. This is useful when developing an application
that implements a serial-Ethernet protocol for a particular device, such as a scale
or bar code reader. After an application has been developed, it can be used on
any of the ProLinx family modules.

5.3.2 ADMNET API Architecture

The ADMNET API is composed of a statically-linked library (called the ADMNET
library). Applications using the ADMNET API must be linked with the ADMNET
library.
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The following illustration shows the relationship between the APl components.

Application
ADM & ENET API

SP API | BP or CIP API

5.4 ADM API Files

The following table lists the supplied API file names. These files should be copied
to a convenient directory on the computer where the application is to be
developed. These files need not be present on the module when executing the

application.
File Name Description
ADMNETAPI .H Include file
ADMNETAPI .LIB Library (16-bit OMF format)
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6
ADMNET API

In This Chapter

% ADMNET API Functions
% ADMNET API Initialize Functions
« ADMNET API Release Socket Functions
« ADMNET API Send Socket Functions
« ADMNET API Receive Socket Functions

< ADMNET API Miscellaneous Functions ...

6.1 ADMNET API Functions

Application Development Function Library -

This section provides detailed programming information for each of the ADMNET
APl library functions. The calling convention for each API function is shown in 'C'

format.

The same set of API functions is supported for all of the modules in the ProLinx

family.

API library routines are categorized according to functionality.

Function Category Function Name

Description

Initialize Socket ADM_init_socket

Initialize number of sockets used on each port
number and assign name to each port.

ADM_open_sk

Open and reopen each socket separately after
socket is initialized or closed.

Release Socket ADM _release_sockets

Release all sockets that have been initialized
using ADM_init_socket.

ADM_close_sk

Close each socket separately without release
socket.

Send Socket ADM_send_socket

Send socket according to name assign
throughout initialization process as either UDP
or TCP. This function also takes care of
opening socket connection.

ADM_send_sk

Send socket with previously open with function
ADM_open_sk.

Receive Socket ADM _receive_socket

Receive socket according to name assigned
throughout initialization process as either UDP
or TCP. This function also takes care of
opening socket connection.

ADM_receive_sk

Receive socket with previously open with
function ADM_open_sk.

Miscellaneous ADM_NET_GetVersioninfo

Get ADMNET API version information.

ADM_is_sk_open

Test if the socket is still open.

ProSoft Technology, Inc.
August 10, 2009

Page 41 of 102



ADMNET-MCM ¢ ProLinx Standalone Application Development Function Library - ADMNET API
'C' Programmable Modbus Communication Module with Ethernet Developer's Guide

6.2 ADMNET API Initialize Functions

The following topics describe the ADMNET API Initialize functions.

ADM _init_socket

Syntax

int ADM_init_socket(int numSK, int portNum, int buffSize, char *name);

Parameters

numsSK Variable indicating how many sockets to use.
portNum Port Number.

buffSize The size of the buffer available in each socket.
name The name of the socket.

Description

ADM_init_socket acquires access to the ADMNET API and dynamically
generates a set of sockets according to numSK and assigns portNum, buffSize,
then names each socket that the application will use in subsequent functions.
This function must be called before any of the other API functions can be used.

IMPORTANT After the API has been opened, ADM_Release_Sockets should always be called
before exiting the application.

Return Value

SK_SUCCESS API has successfully initialized variables.
SK_PORT_NOT_ALLOW API does not allow port number used.
SK_CANNOT_ALLOCATE_MEMORY API cannot allocate memory.

Example

int numSK = 5;
int portNum = 5757;
int buffSize = 1000;

iT(ADM_init_socket(numSK, portNum, buffSize, "ReceiveSK"™) != SK_SUCCESS)

{
printf("'\nFailed to open ADM API... exiting program\n');

ADM_release_sockets();

}
See Also
ADM _release_sockets (page 44)
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ADM_open_sk
Syntax
int ADM_open_sk(char *skName, char *ServerlPAddress, int protocol);
Parameters
skName Name of the socket that has been initialized and used to send data.
ServerlPAddress IP address that will be used to send data to.
protocol Specified protocol to send over Ethernet (USE_TCP or USE_UDP).
Description

ADM_open_sk opens a socket according to the name previously initialized,
skName, with ADM _init_socket given, and assigns IP address, ServerlPAddress
for send function with specific protocol, either UDP or TCP. ADM_init_socket
must be used before this function.

IMPORTANT: After the API has been opened, ADM_close_sk should always be called for closing
the socket. 0.0.0.0 passes as ServerlPAddress to open socket as a server to listen to a message
from client.

Return Value

SK_SUCCESS API has successfully open socket.

SK_PROCESS_SOCKET  Open process is still in

SK_NOT_FOUND API could not find an initialized socket with the name passed to the
function.

SK_TIMEOUT Time out opening socket.

Example

char sockNamel[ ] = "SendSocket™;
int buffSizel = 4096;

int port_1 = 6565;

int numSocketl = 1;

int result;

sock_init(); //initialize the socket interface
ADM_init_socket(numSocketl, port_1, buffSizel, sockNamel);

while ((result = ADM_open_sk(sockNamel, "0.0.0.0",
USE_TCP))==SK_PROCESS_SOCKET);

it (result==SK_SUCCESS)
{
printf(*'successfully Opened a connection!\n");

} else {
printf(""Error Opening a connection! %d\n", result);

}
See Also
ADM_close_sk (page 45)
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6.3 ADMNET API Release Socket Functions

This section describes the ADMNET API Release Socket Functions.

ADM_release_sockets

Syntax

int ADM_release_sockets(void);

Parameters

none

Description

This function is used by an application to release all sockets created by
ADM_init_socket.

IMPORTANT: After a socket has been generated, this function should always be called before
exiting the application.

Return Value

SK_SUCCESS API was successfully released all the sockets.

Example

ADM_release_sockets();

See Also
ADM_init_socket (page 42)
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ADM_close_sk

Syntax

int ADM_close_sk(char *skName);

Parameters

skName Name of the socket that has been initialized and used
to send data.

Description

This function is used by an application to close socket opened by ADM_open_sk.

IMPORTANT: After a socket has been opened, this function should always be called to close
socket, but not release socket.

Return Value

SK_SUCCESS API was successfully released all the sockets.

SK_NOT_FOUND API could not find an initialized socket with the name
passed to the function.

Example

char sockNamel[ ] = "SendSocket™;

ADM_close_sk(sockNamel);
printf (“"Connection Closed!\n");

See Also
ADM_init_socket (page 42)
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6.4 ADMNET API Send Socket Functions
This section describes the ADMNET APl Send Socket functions.

ADM_send_socket

Syntax

int ADM_send_socket(char *skName, char *holdSendPtr, int *sendlLen, char
*ServerPAddress, int protocol);

Parameters

skName Name of the socket that has been initialized and used to
send data.

holdSendPtr Pointer to a string of data that will be sent to the
ServerlPAddress

sendLen Number of data specified to send.

ServerlPAddress IP address that will be used to send data to.

protocol Specified protocol to send over Ethernet (USE_TCP or
USE_UDP).

Description

To simplify a program, this function opens connection and sends message.
skName must be a valid name that has been initialized with ADM_init_socket.

Return Value

SK_SUCCESS Socket is successfully sent.
SK_NOT_FOUND Socket could not be found.
SK_PROCESS_SOCKET Socket is in the process of sending.
Example

int sendLen = 10;
int se;

se = ADM_send_socket(''sendSK", '1234567890", &sendlLen, "192.168.0.148",
USE_UDP) ;
if(se == SK_SUCCESS)

{
printf(*"'send Success\n");
}
See Also
ADM _receive_socket (page 48)
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ADM send_sk

Syntax

int ADM_send_sk(char *skName, char *holdSendPtr, int *sendLen);

Parameters

skName Name of the socket that has been initialized and used
to send data.

holdSendPtr Pointer to a string of data that will be sent to the
ServerlPAddress

sendLen Number of data specified to send.

Description

ADM_ send _sk sends with a socket previously open using ADM_open_sk.

Return Value

SK_SUCCESS API has successfully open socket.
SK_PROCESS_SOCKET Open process is still in
SK_NOT_FOUND API could not find an initialized socket with the name

passed to the function.

Example

char sockNamel[ ] = "SendSocket™;
char holdingReg[100];

int buffSizel = 4096;

int port_1 = 6565;

int numSocketl = 1;

int result;

sock_init(Q); //initialize the socket interface
ADM_init_socket(numSocketl, port_1, buffSizel, sockNamel);

sprintf(holdingReg, "abcdefghi jkImnopgrstuvwxyz-'");
sendLen = 27;

while ((result = ADM_send_sk(sockNamel, holdingReg, &sendLen)) ==
SK_PROCESS_SOCKET) ;

if(result == SK_SUCCESS)

{
printf(*'Data: %s Sent \n", holdingReg);

} else {
printf(""Error sending data\n');

}

See Also

ADM_receive_sk (page 49)
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6.5 ADMNET API Receive Socket Functions

This section describes the ADMNET API Receive Socket functions.

ADM_receive_socket

Syntax

int ADM_receive_socket(char *skName, char *holdRecPtr, int *readlLen, int
protocol);

Parameters

skName Name of the socket that has been initialized and used to receive data.
holdRecPtr Pointer to a buffer to hold data that will be received by the API.
readLen Length of data received by the API.

protocol Specified protocol to receive over Ethernet (USE_TCP or USE_UDP).
Description

To simplify a program, this function opens connection and receives message.

Return Value

SK_SUCCESS Socket is successfully sent.
SK_NOT_FOUND Socket could not be found.
SK_PROCESS_SOCKET Socket is in the process of sending.

Example

char hold[5000];
int readlLen;
int se, 1i;

se = ADM _receive_socket("receiveSK", holdingReg, &readLen, USE_UDP);
if(se == SK_SUCCESS)

{
printf("'Length == %d\n", readlLen);
for (i=0; i<readLen; i++)
{
printf('%02X ", *(holdingReg+i));
if(i%10 == 0) printf(’'\n");
}
printf(''\n"");
}
See Also
ADM_send_socket (page 46)
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ADM receive_sk

Syntax

int ADM_receive_sk(char *skName, char *holdRecPtr, int *readLen, char *fromlP);

Parameters

skName Name of the socket that has been initialized and used to receive data.
holdRecPtr Pointer to a buffer to hold data that will be received by the API.
readLen Length of data received by the API.

fromIP Pointer to character array which in turn return with client IP.
Description

This function receives socket after ADM_open_sk is used. skName must be a
valid name that has been initialized with ADM _init_socket.

Return Value

SK_SUCCESS Socket is successfully sent.
SK_NOT_FOUND Socket could not be found.
SK_PROCESS_SOCKET Socket is in the process of sending.
SK_TIMEOUT Time out opening socket.
Example

char sockNamel[ ] = "SendSocket";

char holdingReg[100];
int result;

while ((result=ADM_receive_sk(sockNamel, holdingReg, &readlLen, fromlP)) ==
SK_PROCESS_SOCKET);

if(result == SK_SUCCESS){

printf(*'Received data!\n');
printf(*'Length == %d\n", readlLen);
for (i=0; i<readlLen; i++)

{
+

printf("'%c', *(holdingReg+i));
printf(’'\n");

} else {
printf("'Received no data Error: %d\n",result);

}

See Also
ADM_send_socket (page 46)
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6.6 ADMNET API Miscellaneous Functions

ADM_NET_GetVersioniInfo

Syntax
void ADM_NET_GetVersionInfo(ADMNETVERSIONINFO* admnet_verinfo);

Parameters
admnet_verinfo Pointer to structure of type ADMNETVERSIONINFO.

Description

ADM_ GetVersionlinfo retrieves the current version of the ADMNET API library.
The information is returned in the structure admnet_verinfo.

The ADMVERSIONINFO structure is defined as follows:
typedef struct

{
char APIlSeries[4];
short APIRevisionMajor;
short APIRevisionMinor;
long APIRun;
JADMNETVERSIONINFO;

Return Value

None

Example

ADMNETVERSIONINFO verinfo;
/* print version of APl library */

ADM_NET_GetVersionInfo(& verinfo);

printf("'Revision %d.%d\n", verinfo.APIRevisionMajor, verinfo.APIRevisionMinor);
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ADM is_sk_open

Syntax

int ADM_is_sk _open(char *skName);

Parameters

skName Name of the socket that has been initialized and used to receive data.

Description
ADM _is_sk_open tests if connection is still valid or not.

Return Value

SK_SUCCESS Socket is successfully sent.
SK_NOT_FOUND Socket could not be found.
SK_SOCKET_CLOSE Socket is closed.
Example

char sockNamel[ ] = "SendSocket™;

iT(ADM_is_sk _open(sockNamel) != SK_SUCCESS) {
printf(*'Socket not Opened\n');

} else {
printf(*'Socket Opened\n');

}
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7 WATTCP API Functions

In This Chapter

@ WATTCP AP FUNCHONS .....oeeiiiiiieeiice et 53
< ADMNET API Initialize FUNCLONS ........cooviiiiiiiiieeiiee e 55
< ADMNET API System Functionality ..........cccccvevieeiiiiiiiiiiee e, 56
% ADMNET API Release Socket FUNCLONS..........ccccocveiiiiniiiniicnieenins 71
<  ADMNET API Send Socket FUNCLONS............coceiiiiiiiiniicc e 74
< ADMNET API Receive Socket FUNCLONS ..........cccovviviiniiiiiiiieee e 80

7.1

WATTCP API Functions

This API is a TCP/IP stack, which is used on ADMNET API. Parts of this
document are brought from Waterloo TCP by Erik Engelke. Each section
provides detailed programming information for each WATTCP API library
function. The calling convention for each API function is shown in 'C' format.

The API library routines are categorized according to functionality as shown in

the following table.

Function Category

Function Name

Description

Initialize Socket sock_init TCP/IP system initialization.
System Functionality tcp_tick Determine socket connection.
tcp_open & Generate socket session to a host

tcp_open_fast

computer for TCP protocol.
tcp_open_fast will have no wait for if the
host computer is not found.

udp_open &
udp_open_fast

Generate socket session to a host
computer for UDP protocol.
udp_open_fast will have no wait for if the
host computer is not found.

resolve Convert string IP Address into a
longword.
sock_mode Setup socket protocol transfer mode for

the particular use (UDP or TCP).

sock_established

Check if connect has been established.

ip_timer_init

Initialize timing.

ip_timer_expired

Check if timer has been expired.

set_timeout Set timer.
chk_timeout Check timer if expired.
sockerr Return ASCII error message if there is

any.
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Function Category

Function Name

Description

sockstate Return ASCIlI message what is the
current state.

gethostid Returned value is the IP address in host
format.

Release Socket sock_exit Release all the TCP/IP system initialized

by sock_init.

sock_abort Abort a connection.

sock_close Close a connection.

Send Socket

sock_write &
sock_fastwrite

Write data out to a port. sock_fastwrite
will have no check for data written out to
the socket.

sock_flush

Flush data out to the socket to make
sure all the data has been sent.

sock_flushnext

Call before write the data out to make
sure that after write the data out to the
socket, buffer will be flushed.

sock_puts

Put string onto the buffer.

sock_putc

Put a character onto the buffer.

Receive Socket

sock _read & sock fastread

Read data coming into a port.

tcp_listen Listen to a message coming in to a
specified port.

sock_gets Get String

sock_getc Get Character

sock_dataready Return the number data ready to be
read.

rip Remove carriage returns and line feeds.

Miscellaneous inet_ntoa Build ASCII representation of an IP

address with a user supply string from
decimal representation of the IP
address.

inet_addr Convert string dot address to host
format.

ntohs Convert network word to host word

htons Convert host word to network word

ntohl Convert network longword to host
longword

htonl Convert host longword to network

longword
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7.2  ADMNET API Initialize Functions
The following topics detail the ADMNET API Initialize functions.

sock_init

Syntax

void sock_init(void);

Parameters
None

Description
This function will read a stored TCP/IP configuration file and prepare a variable.

Return Value

SK_SUCCESS API has successfully initialized variables.
SK_PORT_NOT_ALLOW API does not allow port number used.
SK_CANNOT_ALLOCATE_MEMORY API cannot allocate memory.

Example

int numSK = 5;
int portNum = 5757;
int buffSize = 1000;

sock_init(Q); //initialize the socket interface

/* initialize each socket */
iT(ADM_init_socket(numSK, portNum, buffSize, "ReceiveSK"™) != SK_SUCCESS)

{
printf("\nFailed to open ADM API... exiting program\n');

ADM_release_sockets();

}

See Also
sock_exit (page 71)
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7.3 ADMNET API System Functionality
The following topics describe the ADMNET API System Functionality calls.

tcp_tick

Syntax
int tcp_tick( sock_type *skType );

Parameters

skType Current socket Type or NULL for all sockets.

Description

This function is used by an application to determine the connection status of the
sockets.

Return Value

0 disconnected or reset.
>0 connected.
Example

sock_type *socket;

if(tcp_tick(socket)) //check socket

{
printf(*'Connected\n');
}
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tcp_open

Syntax

int tcp_open( tcp_Socket *sk, word IPort, longword ina, word port,
dataHandler_t datahandler );

Parameters

sk Pointer to the socket that has been initialized.
IPort Local port number.

ina Host IP Address.

port Host port number.

datahandler

Data Handler. Not used in this version. Use NULL for this parameter.

Description

This function opens a TCP socket connection to a host machine using
parameters passed to it. IPort is an option parameter. Most of the time, IPort can
be set to 0. The API will find an available port number for the socket. ina is a host
IP address passed as a longword. Function resolve can be used to convert an IP
address into longword-formatted variable.

Return Value

Connection cannot be made

>0

Connection is made

Example

tcp_Socket *socket;

if(tcp_open(socket, 0, resolve(*'192.168.0.1"), 5656, NULL))

{

printf(*'Open Successfully\n');

}

See Also

resolve (page 61)
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tcp_open_fast

Syntax

int tcp_open_fast( tcp_Socket *sk, word IPort, longword ina, word port,
dataHandler_t datahandler );

Parameters

sk Pointer to the socket that has been initialized.

IPort Local port number.

ina Host IP Address.

port Host port number.

datahandler Data Handler. Not used in this version. Use NULL for this parameter.
Description

This function opens a TCP socket connection to a host machine using
parameters passed to it. For this function, there is no wait to resolve the IP
address. IPort is an option parameter. Most of the time, IPort can be setto 0. The
APl will find an available port number for the socket. ina is a host IP address
passed as a longword. Function resolve can be used to convert an IP address
into a longword-formatted variable.

Return Value

Connection cannot be made

>0 Connection is made

Example
tcp_Socket *socket;

if(tcp_open_fast(socket, 0, resolve('192.168.0.1"), 5656, NULL))

printf(*'Open Successfully\n');

}
See Also
resolve (page 61)
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udp_open

Syntax

int udp_open( udp_Socket *sk, word IPort, longword ina, word port,
dataHandler_t datahandler );

Parameters

sk Pointer to the socket that has been initialized.
IPort Local port number.

ina Host IP Address.

port Host port number.

datahandler

Data Handler. Not used in this version. Use NULL for this parameter.

Description

This function opens a UDP socket connection to a host machine using
parameters passed to it. IPort is an option parameter. Most of the time, IPort can
be set to 0. The API will find an available port number for the socket. ina is a host
IP address passed as a longword. Function resolve can be use to convert an IP
address into a longword-formatted variable.

Return Value

Connection cannot be made

>0

Connection is made

Example

udp_Socket *socket;

if(udp_open(socket, 0, resolve(*'192.168.0.1"), 5656, NULL))

{

printf(*'Open Successfully\n');

}

See Also

resolve (page 61)
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udp_open_fast

Syntax

int udp_open_fast( tcp_Socket *sk, word IPort, longword ina, word port,
dataHandler_t datahandler );

Parameters

sk Pointer to the socket that has been initialized.

IPort Local port number.

ina Host IP Address.

port Host port number.

datahandler Data Handler. Not used in this version. Use NULL for this parameter.
Description

This function opens a UDP socket connection to a host machine using
parameters passed to it. For this function, there is no wait to resolve the IP
address that passes the function. IPort is an option parameter. Most of the time,
IPort can be set to 0. The API will find an available port number for the socket.
ina is a host IP address passed as a longword. Function resolve can be used to
convert an IP address into a longword-formatted variable.

Return Value

Connection cannot be made

>0 Connection is made

Example
udp_Socket *socket;

if(udp_open_fast(socket, 0, resolve('192.168.0.1"), 5656, NULL))

printf(*'Open Successfully\n');

}
See Also
resolve (page 61)
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resolve

Syntax

longword resolve( char *name );

Parameters

name String IP Address.

Description

This function converts a string IP Address into a long.

Return Value

longword Value of the IP Address in a long format.

Example
resolve(’'192.168.0.1");
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sock_mode

Syntax

word sock_mode( sock_type *skType, word mode);

Parameters
skType Current socket Type that will be used to set up socket mode.
mode The following is the available mode:
TCP_BINARY 0 default
TCP_ASCII 1 treat as ASCII data
UDP_CRC 0 checksum enable
UDP_NOCRC 2 checksum disable
TCP_NAGLE 0 default
TCP_NONAGLE 4 used for real time application.
Description

This function is used set the socket transfer protocol mode.

Return Value
Current mode.

Example

sock_type *socket;

sock_mode(socket, TCP_MODE_NONAGLE);
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sock_established

Syntax
int sock _established( sock_type *skType );

Parameters

skType Current socket Type that will be used to check the connection.

Description

This function is used check if the socket has been established.

Return Value

Not established.
1 Establish

Example

sock_type *socket;

if(sock_established(socket))
{

}

printf(*"'Socket has been established\n™);

ProSoft Technology, Inc. Page 63 of 102
August 10, 2009



ADMNET-MCM ¢ ProLinx Standalone WATTCP API Functions
'C' Programmable Modbus Communication Module with Ethernet Developer's Guide

ip_timer_init

Syntax

void ip_timer_init( sock_type *skType, word second );

Parameters

skType Current socket Type that will be used to check the connection.
second Number of second to set the timer. 0 mean no timer out.
Description

This function is used initialize the timer.

Return Value
None

Example

sock_type *socket;

ip_timer_init (socket, 100);

Page 64 of 102 ProSoft Technology, Inc.
August 10, 2009



WATTCP API Functions ADMNET-MCM ¢ ProLinx Standalone
Developer's Guide 'C' Programmable Modbus Communication Module with Ethernet

ip_timer_expired

Syntax
word ip_timer_expired( sock type *skType );

Parameters

skType Current socket Type that will be used to check the connection.

Description
This function is used check if the timer has been expired.

Return Value

1 timer has been expired.

Example

sock_type *socket;

if(ip_timer_expired (socket))
{

}

printf(*"time’s up\n');
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set_timeout

Syntax

longword set_timeout( word seconds );

Parameters

seconds Number of second to set the timer.

Description

This function is used set the timer.

Return Value

Number of timeout.

Example
set_timeout (100);
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chk_timeout

Syntax

word chk_timeout( longword timeout );

Parameters

timeout Number of timeout return from set_timerout.

Description

This function is used check if the time is out.

Return Value

1 timeout

Example
int timeout = set_timeout (100);

While(!chk_timeout (timeout))
printf('Not timeout yet\n');
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sockerr

Syntax
char *sockerr ( sock_type *skType );

Parameters

skType Current socket Type that will be used to check the connection.

Description

This function returns ASCII error message if there is any. Otherwise, NULL is
returned.

Return Value

String message or NULL if there is no error.

Example

sock_type *socket;
char *p;

if(p = sockerr(socket) != NULL)
{

}

printf("Error: %s\n", p);
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sockstate

Syntax
char *sockstate ( sock_type *skType );

Parameters

skType Current socket Type that will be used to check the connection.

Description
This function returns ASCIl message indicating current state.

Return Value

String message.
Example

sock_type *socket;
char *p;

if(p = sockstate(socket) != NULL)

{
printf(*'State: %s\n', p);
}
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gethostid

Syntax
char *gethostid ( void );

Parameters

None

Description

This function returns value of the IP address in host format.

Return Value
String IP Address.

Example

sock_type *socket;
char *p;

if(p = gethostid(socket) != NULL)
{

}

printfC*My 1Pz %s\n”, p);
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7.4 ADMNET API Release Socket Functions

This section describes the ADMNET API Release Socket Functions.

sock_exit

Syntax

void sock_exit( void );

Parameters

None

Description

This function is used by an application to release all the TCP/IP variables created
by sock_init.

Return Value

None

Example

sock_exit();

See Also

sock_init (page 55)
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sock_abort

Syntax
void sock_abort( sock_type *skType);

Parameters

skType Current socket Type that will be used to abort the connection.

Description

This function is used abort a connection. This function is common for TCP
connections.

Return Value
None

Example

sock_type *socket;

sock_abort(socket);

See Also

sock_close (page 73)
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sock _close

Syntax
void sock_close ( sock_type *skType);

Parameters

skType Current socket Type that will be used to close the connection

Description

This function is used to permanently close a connection. This function is common
for UDP connections.

Return Value
None

Example

sock_type *socket;

sock_close(socket);

See Also
sock_abort (page 72)
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7.5 ADMNET API Send Socket Functions
This section describes the ADMNET APl Send Socket functions.

sock_write

Syntax
int sock write( sock_type *skType, byte *data, int len);

Parameters

skType Socket that will be used to send data.

data Pointer to a buffer that contains data that will be sent to a server.
len Length of the data specified to send.

Description

This function writes data to the socket being passed to the function. The function
will wait until the all the data is written.

Return Value

Number of Bytes that are written to the socket or -1 if an error occurs.

Example

sock_type *socket;
char theBuffer [512];
int len, bytes_sent;

bytes_sent = sock_write(socket, (byte*)theBuffer, len);

See Also

sock_fastwrite (page 75)
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sock_fastwrite

Syntax
int sock _fastwrite( sock_type *skType, byte *data, int len);

Parameters

skType Current socket that will be used to send data.

data Pointer to a buffer that contains data that will be sent to a server.
len Length of data specified to send.

Description

This function writes data to the socket being passed to the function. The function
will not check to the data written out to the socket.

Return Value

Number of bytes that are written to the socket or -1 if an error occurs.

Example

sock_type *socket;
char theBuffer [512];
int len, bytes_sent;

bytes_sent = sock_fastwrite(socket, (byte*)theBuffer, len);

See Also
sock_write (page 74)
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sock_flush

Syntax
void sock_Fflush( sock_type *skType );

Parameters

skType Current socket that will be used to flush all the data out of the buffer.

Description

This function is used to flush all the data that is still in the buffer out to the socket.
This function has no effect for UDP, since UDP is a connectionless protocol.

Return Value
None

Example

sock_type *socket;

sock_Flush(socket); // Flush the output

See Also

sock_flushnext (page 77)
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sock_flushnext

Syntax
void sock_Flushnext( sock_type *skType );

Parameters

skType Current socket that will be used to flush all the data in the buffer out.

Description

This function is used after the write function is called to ensure that the data in a
buffer is flushed immediately.

Return Value
None

Example

sock_type *socket;

sock_Flushnext(socket); // Flush the output

See Also
sock_flush (page 76)
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sock_puts

Syntax
int sock puts( sock_type *skType, byte *data);

Parameters

e Socket that will be used to put string data to.
data Pointer to the string that will be sent.
Description

This function sends a string to the socket. Character new line "\n", will be
attached to the end of the string.

Return Value
The length that is written to the socket.

Example

sock_type *socket;
char data [512];
int len;

len = sock_puts(socket, data);
printf(""Put %d\n", len);

See Also
sock_putc (page 79)
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sock_putc

Syntax
byte sock_putc( sock_type *skType, byte character);

Parameters

skType Socket that will be used to get string data from.
character A character that is used.

Description

This function is used to put one character at a time to the socket.

Return Value
Character put in is returned.

Example

sock_type *socket;
char in;

in = sock putc(socket, "A");
printf('%c™, in);

See Also

sock_puts (page 78)
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7.6 ADMNET API Receive Socket Functions

This section describes the ADMNET API Receive Socket functions.

sock_read

Syntax
int sock_read( sock_type *skType, byte *data, int len);

Parameters

skType Socket that will be used to receive data.

data Pointer to a buffer that contains data that is received.
len Length of the data specified to receive.

Description

This function reads data from the socket being passed to the function. The
function will wait until the all the data is read.

Return Value

Number of Bytes that are read to the socket or -1 if an error occurs.

Example

sock_type *socket;
char theBuffer [512];
int len, bytes_receive;

bytes receive = sock_read(socket, (byte*)theBuffer, len);

See Also

sock_fastread (page 81)
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sock_fastread

Syntax
int sock fastread( sock_ type *skType, byte *data, int len);

Parameters

skType Current socket that will be used to receive data.

data Pointer to a buffer that contains data that is received to a server.
len Length of data specified to receive.

Description

This function reads data to the socket being passed to the function. The function
will not check to the data read into the socket.

Return Value

Number of bytes that are read to the socket or -1 if an error occurs.

Example

sock_type *socket;
char theBuffer [512];
int len, bytes_receive;

bytes receive = sock fastread(socket, (byte*)theBuffer, len);

See Also
sock_read (page 80)
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tcp_listen

Syntax

int tcp_listen( tcp_Socket *sk, word IPort, longword ina, word port,
dataHandler_t datahandler, word timeout );

Parameters

sk Pointer to the socket that has been initialized.

IPort Local port number.

datahandler Data Handler. Not used in this version. Use NULL for this parameter.

ina Host IP Address.

port Host port number.

timeout Value used to set the period of time to wait for data. O is set to indicate no
timeout.

Description

This function is used for listening to an incoming message. port is an option
parameter. Most of the time, port can be set to 0. The API will find an available
port number for the socket. ina is a host IP address passed as a longword.
Function resolve can be used to convert an IP address into a longword-formatted
variable. 0 can be passed as an ina value if there is no specific IP Address to
listen too.

Example
tcp_Socket *socket;
int port = 5656;
tcp_listen(socket, port, OL, O, NULL, 0);

See Also
ADM_send_socket (page 46)
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sock_gets

Syntax
int sock _gets( sock _type *skType, byte *data, int len);

Parameters

skType Socket that will be used to get string data from.
data Pointer to the string return.

len Specified length for the function to get the string.
Description

This function is used for obtaining a string from the socket. The len parameter
specifies how long the string will be read.

Return Value

The length read from the socket is returned.

Example

sock_type *socket;
char data [512];
int len;

len = sock _gets(socket, data, 100);
printf("'Get %d\n", len);

See Also
sock_getc (page 84)
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sock_getc

Syntax
int sock _getc( sock_type *skType);

Parameters

skType Socket that will be used to get string data from.

Description
This function gets one character at a time from the socket.

Return Value

Character read in is returned.

Example

sock_type *socket;
char in;

in = sock_getc(socket);
printf("'%c", In);

See Also
sock_gets (page 83)
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sock_dataready

Syntax
int sock dataready( sock_type *skType );

Parameters

skType Current socket that will be used to check if data is ready to be read.

Description
This function is used check if there is data ready to be read.

Return Value

Number of bytes ready to be read or -1 if error occurs.

Example
int in;
sock_type *socket;

in = sock dataready(socket);
printf('%d", in);
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rip

Syntax
Char * rip( char *String );

Parameters

String Array of character string.

Description

This function is used to strip out carriage return and line feed. If there are more
than one carriage return or line feed, the first one will be replace with 0 and the
rest of them will not be defined.

Return Value

Pointer to the new string.

Example

char s;

s = sock_dataready("'This is a test\n\r');
printf(""%s", s);
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inet_ntoa

Syntax

Char * inet_ntoa( char *String, longword IP );

Parameters

String Array of character string.

IP Decimal representation of IP address.
Description

This function builds ASCII representation of an IP address with a user supply
string from decimal representation of the IP address. The size of the buffer has to
be at least 16 byte.

Return Value

Pointer to the new string.
Example
char buffer[ 20 ];
sock_init();

printf(""My 1P address is %s\n', inet_ntoa( buffer, gethostid()));
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inet_addr

Syntax

longword * inet_addr( char *String);

Parameters

String Array of character string.

Description

This function converts string dot address to host format.

Return Value

Host IP address format.
Example
char buffer[ ] = "192.168.0.1";
sock_init();

printf(""My IP address is %ld\n", inet_addr( buffer ));
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8 DOS 6 XL Reference Manual

The DOS 6 XL Reference Manual makes reference to compilers other than
Digital Mars C++ or Borland Compilers. The ProLinx-ADM and ADMNET
modules only support Digital Mars C++ and Borland C/C++ Compiler Version
5.02. References to other compilers should be ignored.
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9 Glossary of Terms

API

Application Program Interface

Backplane

Refers to the electrical interface, or bus, to which modules connect when inserted
into the rack. The module communicates with the control processor(s) through
the processor backplane.

BIOS

Basic Input Output System. The BIOS firmware initializes the module at power
up, performs self-diagnostics, and provides a DOS-compatible interface to the
console and Flashes the ROM disk.

Byte
8-bit value

CIP

Control and Information Protocol. This is the messaging protocol used for
communications over the ControlLogix backplane. Refer to the ControlNet
Specification for information.

Connection

A logical binding between two objects. A connection allows more efficient use of
bandwidth, because the message path is not included after the connection is
established.

Consumer

A destination for data.

Controller

The PLC or other controlling processor that communicates with the module
directly over the backplane or via a network or remote I/O adapter.
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D

DLL
Dynamic Linked Library

Embedded I/O

Refers to any I/O which may reside on a CAM board.

ExplicitMsg
An asynchronous message sent for information purposes to a node from the
scanner.
H
HSC

High Speed Counter

Input Image

Refers to a contiguous block of data that is written by the module application and
read by the controller. The input image is read by the controller once each scan.
Also referred to as the input file.

Library

Refers to the library file containing the API functions. The library must be linked
with the developer’s application code to create the final executable program.

Linked Library
Dynamically Linked Library. See Library.
Local I/0

Refers to any I/0 contained on the CPC base unit or mezzanine board.

Long
32-bit value.

Module

Refers to a module attached to the backplane.
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Mutex

A system object which is used to provide mutually-exclusive access to a

resource.
MVI Suite

The MVI suite consists of line products for the following platforms:
= Flex /O

= ControlLogix

= SLC

= PLC

= CompactLogix

MV146

MV146 is sold by ProSoft Technology under the MVI146-ADM product name.
MVI56
MVI56 is sold by ProSoft Technology under the MVI56-ADM product name.
MVI169
MVI69 is sold by ProSoft Technology under the MVI69-ADM product name.
MVI71
MVI71 is sold by ProSoft Technology under the MVI71-ADM product name.

MVI194

MVI194 and MVI94AV are the same modules. The MVI94AYV is now sold by
ProSoft Technology under the MVI194-ADM product name

@)

Originator
A client that establishes a connection path to a target.

Output Image
Table of output data sent to nodes on the network.

P

Producer
A source of data.

PTO
Pulse Train Output
PTQ Suite

The PTQ suite consists of line products for Schneider Electronics platforms:
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Quantum (ProTalk)

Scanner

A DeviceNet node that scans nodes on the network to update outputs and inputs.

Side-connect

Refers to the electronic interface or connector on the side of the PLC-5, to which
modules connect directly through the PLC using a connector that provides a fast
communication path between the - module and the PLC-5.

T

Target

The end-node to which a connection is established by an originator.

Thread

Code that is executed within a process. A process may contain multiple threads.

w

Word
16-bit value
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10 Support, Service & Warranty

In This Chapter

« How to Contact Us: Technical SUPPOIT...........coceeiiiiiiiriiiieeiieee e 95
« Return Material Authorization (RMA) Policies and Conditions............... 96
% LIMITED WARRANTY ...ttt 97

ProSoft Technology, Inc. (ProSoft) is committed to providing the most efficient
and effective support possible. Before calling, please gather the following
information to assist in expediting this process:

1 Product Version Number
2 System architecture
3 Network details

If the issue is hardware related, we will also need information regarding:

1 Module configuration and contents of file

o Module Operation
o Configuration/Debug status information
o LED patterns

2 Information about the processor and user data files as viewed through and
LED patterns on the processor.
3 Details about the serial devices interfaced, if any.

10.1 How to Contact Us: Technical Support

Internet Web Site: www.prosoft-technology.com/support
E-mail address: support@prosoft-technology.com

Asia Pacific

+603.7724.2080, support.asia@prosoft-technology.com
Languages spoken include: Chinese, English

Europe (location in Toulouse, France)

+33 (0) 5.34.36.87.20, support. EMEA@prosoft-technology.com
Languages spoken include: French, English

North America/Latin America (excluding Brasil) (location in California)

+1.661.716.5100, support@prosoft-technology.com

Languages spoken include: English, Spanish

For technical support calls within the United States, an after-hours answering system allows pager
access to one of our qualified technical and/or application support engineers at any time to answer
your questions.

Brasil (location in Sao Paulo)

+55-11-5084-5178, eduardo@prosoft-technology.com
Languages spoken include: Portuguese, English
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10.2 Return Material Authorization (RMA) Policies and Conditions

The following RMA Policies and Conditions (collectively, "RMA Policies") apply to
any returned Product. These RMA Policies are subject to change by ProSoft
without notice. For warranty information, see "Limited Warranty". In the event of
any inconsistency between the RMA Policies and the Warranty, the Warranty
shall govern.

10.2.1 All Product Returns:

a) In order to return a Product for repair, exchange or otherwise, the
Customer must obtain a Returned Material Authorization (RMA) number
from ProSoft and comply with ProSoft shipping instructions.

b) Inthe event that the Customer experiences a problem with the Product for
any reason, Customer should contact ProSoft Technical Support at one of
the telephone numbers listed above (page 95). A Technical Support
Engineer will request that you perform several tests in an attempt to
isolate the problem. If after completing these tests, the Product is found to
be the source of the problem, we will issue an RMA.

c) All returned Products must be shipped freight prepaid, in the original
shipping container or equivalent, to the location specified by ProSoft, and
be accompanied by proof of purchase and receipt date. The RMA number
is to be prominently marked on the outside of the shipping box. Customer
agrees to insure the Product or assume the risk of loss or damage in
transit. Products shipped to ProSoft using a shipment method other than
that specified by ProSoft or shipped without an RMA number will be
returned to the Customer, freight collect. Contact ProSoft Technical
Support for further information.

d) A 10% restocking fee applies to all warranty credit returns whereby a
Customer has an application change, ordered too many, does not need,
and so on.

10.2.2 Procedures for Return of Units Under Warranty:

A Technical Support Engineer must approve the return of Product under
ProSoft's Warranty:

a) A replacement module will be shipped and invoiced. A purchase order will
be required.

b) Credit for a product under warranty will be issued upon receipt of
authorized product by ProSoft at designated location referenced on the
Return Material Authorization.

10.2.3 Procedures for Return of Units Out of Warranty:

a) Customer sends unit in for evaluation

b) If no defect is found, Customer will be charged the equivalent of $100
USD, plus freight charges, duties and taxes as applicable. A new
purchase order will be required.
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c) If unitis repaired, charge to Customer will be 30% of current list price
(USD) plus freight charges, duties and taxes as applicable. A new
purchase order will be required or authorization to use the purchase order
submitted for evaluation fee.

The following is a list of non-repairable units:

3150 - All

3750

3600 - All

3700

3170 - All

3250

1560 - Can be repaired, only if defect is the power supply
1550 - Can be repaired, only if defect is the power supply
3350

3300

1500 - All

O OO O OO O O0OO0OOoOOo

10.3 LIMITED WARRANTY

This Limited Warranty ("Warranty") governs all sales of hardware, software and
other products (collectively, "Product") manufactured and/or offered for sale by
ProSoft, and all related services provided by ProSoft, including maintenance,
repair, warranty exchange, and service programs (collectively, "Services"). By
purchasing or using the Product or Services, the individual or entity purchasing or
using the Product or Services ("Customer") agrees to all of the terms and
provisions (collectively, the "Terms") of this Limited Warranty. All sales of
software or other intellectual property are, in addition, subject to any license
agreement accompanying such software or other intellectual property.

10.3.1 What Is Covered By This Warranty

a) Warranty On New Products: ProSoft warrants, to the original purchaser,
that the Product that is the subject of the sale will (1) conform to and
perform in accordance with published specifications prepared, approved
and issued by ProSoft, and (2) will be free from defects in material or
workmanship; provided these warranties only cover Product that is sold as
new. This Warranty expires three years from the date of shipment (the
"Warranty Period"). If the Customer discovers within the Warranty Period
a failure of the Product to conform to specifications, or a defect in material
or workmanship of the Product, the Customer must promptly notify
ProSoft by fax, email or telephone. In no event may that notification be
received by ProSoft later than 39 months. Within a reasonable time after
notification, ProSoft will correct any failure of the Product to conform to
specifications or any defect in material or workmanship of the Product,
with either new or used replacement parts. Such repair, including both
parts and labor, will be performed at ProSoft's expense. All warranty
service will be performed at service centers designated by ProSoft.
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b) Warranty On Services: Materials and labor performed by ProSoft to repair
a verified malfunction or defect are warranteed in the terms specified
above for new Product, provided said warranty will be for the period
remaining on the original new equipment warranty or, if the original
warranty is no longer in effect, for a period of 90 days from the date of
repair.

10.3.2 What Is Not Covered By This Warranty

a) ProSoft makes no representation or warranty, expressed or implied, that
the operation of software purchased from ProSoft will be uninterrupted or
error free or that the functions contained in the software will meet or
satisfy the purchaser’s intended use or requirements; the Customer
assumes complete responsibility for decisions made or actions taken
based on information obtained using ProSoft software.

b) This Warranty does not cover the failure of the Product to perform
specified functions, or any other non-conformance, defects, losses or
damages caused by or attributable to any of the following: (i) shipping; (ii)
improper installation or other failure of Customer to adhere to ProSoft’s
specifications or instructions; (iii) unauthorized repair or maintenance; (iv)
attachments, equipment, options, parts, software, or user-created
programming (including, but not limited to, programs developed with any
IEC 61131-3, "C" or any variant of "C" programming languages) not
furnished by ProSoft; (v) use of the Product for purposes other than those
for which it was designed; (vi) any other abuse, misapplication, neglect or
misuse by the Customer; (vii) accident, improper testing or causes
external to the Product such as, but not limited to, exposure to extremes
of temperature or humidity, power failure or power surges; or (viii)
disasters such as fire, flood, earthquake, wind and lightning.

¢) The information in this Agreement is subject to change without notice.
ProSoft shall not be liable for technical or editorial errors or omissions
made herein; nor for incidental or consequential damages resulting from
the furnishing, performance or use of this material. The user guide
included with your original product purchase from ProSoft contains
information protected by copyright. No part of the guide may be duplicated
or reproduced in any form without prior written consent from ProSoft.

10.3.3 Disclaimer Regarding High Risk Activities

Product manufactured or supplied by ProSoft is not fault tolerant and is not
designed, manufactured or intended for use in hazardous environments requiring
fail-safe performance including and without limitation: the operation of nuclear
facilities, aircraft navigation of communication systems, air traffic control, direct
life support machines or weapons systems in which the failure of the product
could lead directly or indirectly to death, personal injury or severe physical or
environmental damage (collectively, "high risk activities"). ProSoft specifically
disclaims any express or implied warranty of fitness for high risk activities.
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10.3.4 Intellectual Property Indemnity

Buyer shall indemnify and hold harmless ProSoft and its employees from and
against all liabilities, losses, claims, costs and expenses (including attorney’s
fees and expenses) related to any claim, investigation, litigation or proceeding
(whether or not ProSoft is a party) which arises or is alleged to arise from Buyer’'s
acts or omissions under these Terms or in any way with respect to the Products.
Without limiting the foregoing, Buyer (at its own expense) shall indemnify and
hold harmless ProSoft and defend or settle any action brought against such
Companies to the extent based on a claim that any Product made to Buyer
specifications infringed intellectual property rights of another party. ProSoft
makes no warranty that the product is or will be delivered free of any person’s
claiming of patent, trademark, or similar infringement. The Buyer assumes all
risks (including the risk of suit) that the product or any use of the product will
infringe existing or subsequently issued patents, trademarks, or copyrights.

a) Any documentation included with Product purchased from ProSoft is
protected by copyright and may not be duplicated or reproduced in any
form without prior written consent from ProSoft.

b) ProSoft’s technical specifications and documentation that are included
with the Product are subject to editing and modification without notice.

c) Transfer of title shall not operate to convey to Customer any right to make,
or have made, any Product supplied by ProSoft.

d) Customer is granted no right or license to use any software or other
intellectual property in any manner or for any purpose not expressly
permitted by any license agreement accompanying such software or other
intellectual property.

e) Customer agrees that it shall not, and shall not authorize others to, copy
software provided by ProSoft (except as expressly permitted in any
license agreement accompanying such software); transfer software to a
third party separately from the Product; modify, alter, translate, decode,
decompile, disassemble, reverse-engineer or otherwise attempt to derive
the source code of the software or create derivative works based on the
software; export the software or underlying technology in contravention of
applicable US and international export laws and regulations; or use the
software other than as authorized in connection with use of Product.

f) Additional Restrictions Relating To Software And Other Intellectual
Property

In addition to compliance with the Terms of this Warranty, Customers
purchasing software or other intellectual property shall comply with any
license agreement accompanying such software or other intellectual
property. Failure to do so may void this Warranty with respect to such
software and/or other intellectual property.

10.3.5 Disclaimer of all Other Warranties

The Warranty set forth in What Is Covered By This Warranty (page 97) are in lieu
of all other warranties, express or implied, including but not limited to the implied
warranties of merchantability and fitness for a particular purpose.
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10.3.6 Limitation of Remedies **

In no event will ProSoft or its Dealer be liable for any special, incidental or
consequential damages based on breach of warranty, breach of contract,
negligence, strict tort or any other legal theory. Damages that ProSoft or its
Dealer will not be responsible for included, but are not limited to: Loss of profits;
loss of savings or revenue; loss of use of the product or any associated
equipment; loss of data; cost of capital; cost of any substitute equipment,
facilities, or services; downtime; the claims of third parties including, customers of
the Purchaser; and, injury to property.

** Some areas do not allow time limitations on an implied warranty, or allow the exclusion or
limitation of incidental or consequential damages. In such areas, the above limitations may not
apply. This Warranty gives you specific legal rights, and you may also have other rights which vary
from place to place.

10.3.7 Time Limit for Bringing Suit

Any action for breach of warranty must be commenced within 39 months
following shipment of the Product.

10.3.8 No Other Warranties

Unless modified in writing and signed by both parties, this Warranty is
understood to be the complete and exclusive agreement between the parties,
suspending all oral or written prior agreements and all other communications
between the parties relating to the subject matter of this Warranty, including
statements made by salesperson. No employee of ProSoft or any other party is
authorized to make any warranty in addition to those made in this Warranty. The
Customer is warned, therefore, to check this Warranty carefully to see that it
correctly reflects those terms that are important to the Customer.

10.3.9 Allocation of Risks

This Warranty allocates the risk of product failure between ProSoft and the
Customer. This allocation is recognized by both parties and is reflected in the
price of the goods. The Customer acknowledges that it has read this Warranty,
understands it, and is bound by its Terms.

10.3.10 Controlling Law and Severability

This Warranty shall be governed by and construed in accordance with the laws of
the United States and the domestic laws of the State of California, without
reference to its conflicts of law provisions. If for any reason a court of competent
jurisdiction finds any provisions of this Warranty, or a portion thereof, to be
unenforceable, that provision shall be enforced to the maximum extent
permissible and the remainder of this Warranty shall remain in full force and
effect. Any cause of action with respect to the Product or Services must be
instituted in a court of competent jurisdiction in the State of California.
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