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1 Introduction

The idea of further interface abstruction of the SHA X-Realtime for several communication
channels and bus systems, like serial communication, CANBUS, Ethernet (TCP/IP), ... is
realized by the SYBERA AddOn Software Moduls, so called RealtimeCores. All
RealtimeCores are based on the SHA X-Realtime system. The RealtimeCores are
intended to fullfill Realtime-Level-1, which means collecting and buffering data in realtime
without loss of data, as well as Realtime-Level-2, which means functional operation at
realtime. Thus the RealtimeCores usually require simple passive harware. One of the
great benefits is the adjustable scheduling time of incoming and outgoing data.
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Based on the increasing requirements of networking within the industrial area, the ethernet
communication plays a more and more important role for the control of devices. Different
ethernet standards are available for the bus related communication, like SERCOS,
Powerlink, EtherCAT, PROFINET and MODBus TCP. The communication principle rested
characteristically on a deterministic process data-exchange and requires therefore for
control and devices deterministic Soft- and hardware.

The MODBus TCP Realtime Master allows the deterministic control of MODBus telegrams
over a closed TCP/IP communication network. This has been realized by a deterministic
controlled Master/Slave handshaking. All TCP messages are controlled by a special
developed TCP realtime state machine. Thereby the TCP connect, as well as the realtime
controlled TCP disconnect is realized in realtime. The realtime master allows a star based
network connection of MODBus participants, whereby the MAC- and IP-Adress of the
buscoupplers are used for separation.

Request Indication

MODBUS Client Confirmation Response MODBUS Server

The direct control of the field bus devices with a PC and the operating system windows
became relevant with the introduction of so-called realtime extensions. An example
therefor is the realtime extension of SYBERA that enables ethernet update cycles upto 50
usec. The Ethernet based bus-communication differs not only through a different protocol-
specification, but rather also through the bus-topology. While EtherCAT realizes a ring-
topology, MODBus TCP realizes a star topology. Similar to EtherCAT, MODBus TCP
enables the typical Master/Slave-principle between control and devices. The MODBus
TCP realtime communication prefaces a defined Master/Slave-relation.With the new
realtime MODBus TCP master the necessity of a separate controller-hardware falls. The
MODBus TCP control can be realized simply by the PC by standard Ethernet adapters
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1.1 Supported Platforms

Visual C++ (from Version 6.0 with ServicePack 5)
Borland C++Builder

CVI LabWindows

Borland Delphi

1.2 Supported OS

« Windows 2000, XP, VISTA, 7 (32 Bit)
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2 MODBus TCP Library Installation

For installation following steps are required:

Preparation

1. Provide a PC with INTEL or REALTEK Ethernet adapter and Windows operating
system with administrator rights

2. Check the installed Ethernet adapter has given a correct IP address

Installation

3. Install SHA realtime system (separate software package)

4. Install ETH transport library (separate software package)

5. Install the Ethernet X-Realtime NDIS Driver(s) (see manual)
6. Run the program SYSETUP of the MODBus Tcp library

On Installation the PEC information (PID, SERNUM and KEYCODE) must be
entered. The KEYCODE for the evaluation version is: 00001111-22223333

7. Optional: Check license with SYLICENCECHECK.EXE

Operation
8. Build the program with the library interface

9. Run the program
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Note: After finishing installation, you must reboot your PC before starting the compiler !l1.
The Ethernet Realtime Core is not running with the SHA DynamicLoad module. The
registry key shadrv must be permanent:

£ Registrierungs-Editor [Zl [E| rz|

Datei  Bearbeiten  Ansicht  Faworiten ¢

L secdry || rame Typ Wert

(1 seclagon (ab]¢standard) REG_SZ

03 sens B8]EootMemCached REG_DWORD 0x00000000 {0

(3 serenum [#8]BontMeminits REG_DWORD 0x00000000 {0

g jf;llpallzll Errnrl:nntrljl REG_DAWWORD 000000001 1)
(ab] Group REG_5Z SHA Driver

(23 SFloppy

(] seqMemached REG_DWORD 000000000 {0
&l Erum = (8] seaMemsize REG_DWORD 000001000 {4096)
(] sharedaccess || B8]Start REG_DWORD 000000000 {0
(2 Shawdm &) Type REG_DWORD 000000001 {1
(] ShellHwDetec
< | » ¢ | >

Arbeitsplatz\HKEY _LOCAL_MACHIMESYSTEMCurrentControlSeth Servicesshadry

Note: In order to operate SYBERA software under VISTA, this must be carried out as an
ADMINISTRATOR. It's not enough to be logged on as administrator, since VISTA
does not share the rights with the processes automatically.

Note: For proper operation, make shure the INTEL Speedstep Technologie is turned OFF
within the BIOS.
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3 MODBus TCP Realtime Master Library

The interface functions of the MODBus TCP Realtime Master Library are exported by a
dynamic link library. Following include files and libraries are required:

SHAMODTCP.DLL MODBus TCP Master DLL (VISUAL C++)
SHAMODTCP.LIB MODBus TCP Master LIB (VISUAL C++)
SHAMODTCPOML.DLL MODBus TCP Master DLL (BORLAND C++ / Delphi)
SHAMODTCPOML.LIB MODBus TCP Master LIB (BORLAND C++ / Delphi)
SHAMODTCP.H Exported Function Prototypes

MODTCPDEF.H MODBus TCP Basic Definitions

MODMACROS.H MODBus TCP Macro Definitions

Sample Project

*« ModTst - Microsoft Yisual C++ - [ModTst.cpp] E“EIEJ
Elle Edit Wwiew Insert Project Build Tools window Help 9| x|
EI—R = mnEZEO® B |wind2Debug x| ||'X v

N Z'
. . #include <windows h:
_Workspace ‘ModT st 1 project|s) #tinclude <stdio. h>
=] ModT st files #include <conio. h:
g Fil #include "c:ieth~ShaEthCore h"
4 g Hc:urcclte FI.IES Finclude " . .~ .~ .. inchwe_cbhsModTcpDef h"
earel 'B,S #include " . .. .~ o, winchowe cbhhModMacros k"
(11 Resource Files #include " . .~ ~. .~ _~incwwe_cbhShaModTep k"
Readke. txt #include “"cinshasshaszp b b
WS50CK32 LIB
shadlllib "
ShaModT cp.lib Z<Init =equencing elements {(only for debugging)
—- 423 External Dependencies A/SEQ_INIT ELEMENTS():
E] basetsdh e
%Et:“'mder': PETH_STACK _ pUserStack = NULL:
= ethmacros. FETH_STACK _ pSystemStack = NULL;
% globdef.h PMODTCE_IHFO _ plM=erInfo = HULL:
% modrmacros h FMODTCE_IHFO _ pSy=tenlnfo = HULL:
% rmodtcpdef.h FP_HMODTCF_EHTER _ fpModTcpEnter = HULL:
% palh P FP_MODTCF_EXIT _ fpModTopEzit = HULL:
S a0l USHORT __Walue = 0;
% zhaesp.h
=] shamacnos.h
% shamodbcp.h el , : .
so%%% 11| Check if compiler setting #GZ was remove

A
-
B8 ClassView | ] FileView il LIJ

x| Deleting intermediate files and output files for project 'HodTst — Win32 Debug' a
Configuration: ModT=st — Win32 Debug
Compiling. ..
HodTst .cpp
Linking. ..
HodTst . exe — 0 erroris). 0 warningis) —_
b
[» ] Build / Debug % FindinFiles 1 4, FindinFiles | 4 | | il
Ready
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Sample Startup Protocoll:

ntitled) - Wireshark E@El

File Edit Yiew Go Capture Anakeee Statistics  Telephony Toolks  Help

Eeees DEXEE A TFL|(|EE|IQAQQD @MW RX|H

F\_Iter:l ¥ Ezpression... Clear Apply
Mo, - ‘ Time | Source | Destination ‘ Protocol ‘ Info —
1 0.000000 192.168.1.10 192.168.1.8 TCP frranhc » asa-appl-proto [SYn] Seq=0 win=65535 Len=0 MsS5=1460
2 0.000401 192.168.1.8 192.168,1.10 TCP asa-appl-proto > ftranhe [S¥W, ACK] Seq=0 Ack=1 Win=5840 Len=0 M35=1460
3 0.100084 192.168.1.10 192.168.1.8 TCP frranhc » asa-appl-proto [Ack] seq=1 ack=1l win=65535 Len=0
4 0.200510 192.168.1.10 192.168.1.8 Modbus TC query [ 1 pkt{sl]: trans: unit: 3, func: 6 wWrite single register
5 0.200800 192.168.1. 192.168.1.10 TCP asa-appl-proto > frranhe [ack] se Ack=13 win=5840 Len=0
g 0.239269 192.168.1. 192.168,.1.10 Modbus/TC response [ 1 pkt(s)]: trans: unit: 3, func: g: write single register
7 0.400734 192.168.1.10 192.168.1.8 TCP frranhc » asa-appl-proto [ack] seg=13 ack=13 win=65535 Len=0
8 0.500845 192.168.1.10 192.168.1.8 mModbusTC guery [ 1 pkt(s)]: trans: unit: 3, func: §: write single register
S 0.501165 192.168.1 192.168.1.10 1-proto > ftranhc [Ack] se Tn=5 =0
[| i i ;
0. 701066 192.168.1. 192.168.1. TCP ftranhc > asa-appl-proto [ACK]
0.801154 192.168.1.10 192.168.1.8 mModbusTC guery [ 1 pkt(s)]: trans: unit: 3, func: §: write single register
0.801482 192.168.1.8 192.168.1.10 TCP asa-appl-proto > ftranhc [ACK] Se 5 Ack=37 win=5840 Len=0
0.839227 192.168.1.8 192.168.1.10 Modbus,/TC response [ 1 pkt(s)]: trans: unit: 3, func: §: write single register = |
1.001365 192.168.1.10 192.168.1.8 TCP ftranhc > asa-appl-proto [ACK] Seq=37 Ack=37 win=65335 Len=0
1.101453 192.168.1.10 192.168.1.8 mModhus/TC guery [ 1 pkt(s)]: trans: unit: 3, func: 6: write single register
1.102409 192.168.1.8 192.168.1.10 TCP asa-appl-proto > ftranhe [ACK] Seq=37 Ack=4% win=3840 Len=0
1.139265 192.1658.1.8 192.168.1.10 mModbus/TC response [ 1 pkt(s)]: trans: unit: 3, func: 6: write single register
1.301680 192.168.1.10 192.168.1.8 TCP ftranhc > asa-appl-proto [ACK] Seq=49 Ack=4% win=65335 Len=0
1.401789 192.1658.1.10 192.165.1.8 mModbus TC gquery [ 1 pkt(s)]: trans: unit: 3, func: 6! write single register
21 1.402717 192.168.1.8 192.168.1.10 TCP asa-appl-proto > ftranhc [ACK] Seq=49 Ack=61 win=3840 Len=0
22 1.439270 192.1658.1.8 192.168.1.10 mModbus/TC response [ 1 pkt(s)]: trans: HE e 3, func: 6: write single register
23 1.602086 192.168.1.10 102.168.1.8 TCP ftranhc > asa-appl-proto [ACK] Segq=61 Ack=61 win=65535 Len=0
24 1.702154 192.1658.1.10 192.165.1.8 mModbus TC gquery [ 1 pkt(s)]: trans: unit 3, func: 6! write single register
25 1.703073 192.168.1.8 192.168.1.10 TCP asa-appl-proto > ftranhc [ACK] 1 Ack=73 win=5840 Len=0
26 1.739270 192.168.1.8 192.168.1.10 Modbus/TC response [ 1 pkt(s)]: trans: 6; unit: 3, func: 6! wWrite single register
27 1.902357 192.168.1.10 192.168.1.8 TCP ftranhc > asa-appl-proto [ACK] Seq=73 Ack=73 win=65535 Len=0
28 2.002458 192.168.1.10 192.168.1.8 Modbus TC query [ 1 pkt{sl]: trans: unit 3, func: 6: write single register
20 2.003378 192.168.1.8 192.168.1.10 TCP asa-appl-proto > ftranhc [ACK] Seq=73 Ack=85 win=5840 Len=0
30 2.039294 192.168.1.8 192.168.1.10 Modbus/TC response [ 1 pkts)]: trans: %5 W n 3, func: 6: write single register
31 2.202685 192.168.1.10 192.168.1.8 TCP frranhc » asa-appl-proto [Ack] seq=85 ack=85 win=65535 Len=0
32 2.302770 192.168.1.10 192.168.1.8 ModbusTC query [ 1 pkt{sl]: trans: unit 3, func: 6: write single register
33 2.303690 192.168.1.8 192.168.1.10 TCP asa-appl-proto > ftranhe [Ack] Seq=85 ack=97 win=5840 Len=0
34 2.339277 192.168.1.8 192.168.1.10 Modbus/TC response [ 1 pkts)]: trans: 8; unit: 3, func: 6: write single register
35 2.503058 192.168.1.10 192.168.1.8 TCP frranhc » asa-appl-proto [Ack] seq=97 ack=97 win=65535 Len=0
36 2.603165 192.168.1.10 192.168.1.8 Modbus A TC auery [ 1 pktfs)1: trans: G: unit: 3. func: 6: write sinole recister j

# Frame 10 (668 bytes on wire, 69 bytes captured)

# Ethernet II, src: HmsField_fb:00:4a (00:30:11:Ffh:00:4a), Dst: Cimsys_33:44:55 (00:11:22:33:44:55)

# Internet Protocol, Src: 192.168.1.8 (192.168.1.8), Dst: 192.168.1.10 (192.168.1.10)

= Transmission Control Protocol, src Port: asa-appl-proto (5020, bst Port: ftranhc (1105), sSeq: 13, ack: 25, Len: 12
Source port: asa-appl-proto 5020
pestination port: ftranhc (1105)
[stream index: 0]

seguence number: 13 (relative sequence number)
[Mext seguence number: 235 Crelative seguence numberl]
acknowledgement number: 25 (relative ack numherd

Header length: 20 bytes

Flags: 0x18 (PSH, ACK)

window size: 5840
4 checksum: oxd2ds [validation disabled]
# [SEQ/ACE analysis]

4 Modhus /TCP

]

0000 00 11 22 33 44 55 00 30 11 b 00 4a 08 00 45 00
0010 00 34 93 43 40 00 40 06 24 1le cO a8 QL 08 cO as
0020 0l 0a 01 fé 04 51 1f ed 19 Sh 00 00 00 1a 50 18
0030 16 d0 d2 o5 00 00 00 02 00 00 00 06 03 06 00 01 . PP =
0040 00 00 - j

o File: "C:\DOKUME~11Ral\LOKALE~ 1} Tempiwires Packets: 91 Displayed: 91 Marked: 0 Dropped: 0 Profile: Default
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3.1 Include File MODTCPDEF.H

The include file MODTCPDEF.H declares all required structures when handling MODBus
TCP interface functions or handling the Core Realtime Stack directly (Realtime Level2).

3.1.1 Structure MOD_PARAMS

This structure is required by the core interface functions, and contains all required and
optional input and output data members.

typedef struct _MODTCP_PARAMS
{

//Input parameters
TYPE32 HostIp; //HOST IP Address

//Output parameters

ULONG core_dll_ver; //Core DLL version

ULONG core_drv_ver; //Core driver version

FP_MODTCP_ENTER  fpModTcpEnter; //Function Pointer to
ModTcpEnter ()

FP_MODTCP_EXIT fpModTcpExit; //Function Pointer to
ModTcpExit ()

//Input - Output parameters
ETH_PARAMS EthParams; //Ethernet Core Parameters

} MODTCP_PARAMS, *PMODTCP_PARAMS;

Note:

The structure ETH_PARAMS is part of the Ethernet Core Library and described in the the
documentation of this core libraray. Thus the Ethernet Core library must be installed first.

The required elements of the structure ETH_PARAMS must be used in the same way as

using the Ethernet realtime core.
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3.1.2 Structure MODTCP_INFO

This structure keeps all information of each MODBus TCP modul and may be required for
further interface functions.

typedef struct _MODTCP_INFO
{

UCHAR Mac [ETH_ADDRESS_LEN] ; //MAC Address

TYPE32 Ip; //IP Address

USHORT Port; //Port

MODTCP_FRAME Frame; //MODTCP Frame Data
USHORT Len; //MODTCP Frame Length
BOOLEAN bConnect; //Connection Request Flag
BOOLEAN bTimeout; //Timeout Flag

MODTCP_MSG Msg; //Messaging Elements
__int64 Tsc; //Messaging TSC

UCHAR State; //Messaging State

} MODTCP_INFO, *PMODTCP_INFO;

typedef struct _MODTCP_MSG
{

ULONG QuerySegNum; //Query Sequence Number

ULONG QueryAckNum; //Query Acknowledgement Number
USHORT QueryLen; //Query Segment Length

ULONG RespSegNum; //Response Sequence Number

ULONG RespAckNum; //Response Acknowledgement Number
USHORT RespLen; //Response Segment Length

} MODTCP_MSG, *PMODTCP_MSG;

typedef struct _MODTCP_FRAME
{
MODTCP_HDR Hdr; //MODTCP Protocol Header
UCHAR Data [MAX_TCPDATA_SIZE - sizeof (MODTCP_HDR) ];
//MODBus Data
} MODTCP_FRAME, *PMODTCP_FRAME;

typedef struct _MODTCP_HDR
{

USHORT TransID; //Transaction ID
USHORT ProtID; //Protocol ID
USHORT Len; //Length

} MODTCP_HDR, *PMODTCP_HDR;

SYBERA GmbH, Hohenzollernstr. 2, 71088 Holzgerlingen, Germany, Tel: +49-7031-411-781 Page 11



| MODBus-TCP
’ ul n Realtime Master Library )
: Documentation

Sybera Hardware Access

SYBERA Copyright © 2007 ”

Note:

The elements MAC, IP, PORT, bConnect, Frame.Data and Len must be initialized
before running.

Sample:

//Set MODTCP information

memset (__pUserInfo, 0, InfoSize);

memcpy (__pUserInfo->Mac, "\x00\x30\x11\xFB\x00\x4A", ETH_ADDRESS_LEN) ;
__pUserInfo->Ip.bit32 = inet_addr("192.168.1.8");

__pUserInfo->Port = 502;

_ _pUserInfo->bConnect = TRUE;

_ _pUserInfo->bTimeout = FALSE;

//Set initial output frame
MOD_REQ_WRITEREG(___pUserInfo->Frame.Data, 0x03, 0x0001, 0x0005);
_ _pUserInfo->Len = 6 + sizeof (MODTCP_HDR) ;
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3.2 Include file MODMACROS.H
This include file defines all macros required for handling the realtime Task

//Macro to set request data to MODBus ADU
MOD_SET_REQUEST(__pAdu, _ UnitID, _ Func, __ Addr, _ DataSize, __ pData)

//Macro to get response data from MODBus ADU
MOD_GET_RESONSE (__pAdu, _ pUnitID, _ pFunc, _ pDhataSize, __ pData)

//Macro to set READ COIL request data to MODBus ADU
MOD_REQ_READCOIL(__pAdu, _ UnitID, _ Addr, __ Quant)

//Macro to get READ COIL response from MODBus ADU

MOD_RESP_READCOIL(__pAdu, __pUnitID, __ pByteCnt, __pData)

//Macro to set READ DISCRETE request data to MODBus ADU

MOD_REQ_READDISCRETE(__pAdu, _ UnitID, __ Addr, __Quant)

//Macro to get READ DISCRETE response from MODBus ADU
MOD_RESP_READDISCRETE (__pAdu, _ pUnitID, _ pByteCnt, _ pData)

//Macro to set READ REGISTER request data to MODBus ADU
MOD_REQ_READREG(__pAdu, _ UnitID, _ Addr, __Quant)

//Macro to get READ REGISTER response from MODBus ADU
MOD_RESP_READREG(__pAdu, _ pUnitID, __ pByteCnt, __ pData)

//Macro to set READ INPUT request data to MODBus ADU

MOD_REQ_READINPUT (__pAdu, _ UnitID, __ Addr, __Quant)

//Macro to get READ INPUT response from MODBus ADU

MOD_RESP_READINPUT (_ pAdu, _ pUnitID, _ pByteCnt, _ pData)

//Macro to set WRITE COIL request data to MODBus ADU

MOD_REQ WRITECOIL(__pAdu, _ UnitID, __ Addr, __ Value)

//Macro to get WRITE COIL response from MODBus ADU
MOD_RESP_WRITECOIL(__ _pAdu, _ pUnitID, _ pAddr, _ pValue)

//Macro to set WRITE REGISTER request data to MODBus ADU
MOD_REQ_WRITEREG(__pAdu, _ UnitID, _ Addr, _ Value)

//Macro to get WRITE REGISTER response from MODBus ADU

MOD_RESP_WRITEREG(__pAdu, _ pUnitID, __ pAddr, _ pValue)
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4 MODBus TCP Core Interface

The include file SHAMODTCP.H defines all required prototypes and parameters of the
Ethernet Core Library. The include file is based on the files RAWCOREDEF.H and
ETHCOREDEF.H. In the following all function prototypes will be discussed by samples.
Since all platforms have their own syntax and dependencies, therefore the topics for the
different platforms are marked as follow:

I : Visual C++, Borland C++ Builder and CVI Lab Windows
: Borland Delphi

4.1.1 Visual Studio 2010 Compiler Settings

With Visual Studio 2010 a change in the COMPILER settings was introduced. To make the
Virtual Code Mapping (VCM) working correctly, the settings must be changed:

RtxApp-Eigenschaftenseiten m
Konfiguration: | Aktiv(Debug) | Plattform: | Aktiv(Win32) 'l l Konfigurations-Manager... ]
. Allgermneine Eigenschaften Stringpooling aktivieren
4 Konfigurationseigenschaften Minimale Meuerstellung aktivieren Ja (/Gm)
Allgemein C++-Ausnahmen aktivieren Ja (fEHsc)
Debuggen Uberpridfen von kleineren Typen Mein
VC++-Verzeichnisse Vollstandige Laufzeituberprifungen Standard [=]
4 C/C+s Laufzeitbibliothek Multithreaded-Debug-DLL (/MDd)
Allg.er'r.lein Strukturrmemberausrichtung Standard
Optimierung Puffersicherheitsiberpriafung Ja (fGS)
Priprozessor

: Funktionslevel-Linking aktivieren
Codegenerierung

Erweitertes Anweisungsset aktivieren Micht festgelegt
ke Gleitks dell Precise (/fp: i
Norbampilisie Leader e! ommamaode . recise (/fp:precise)
: Gleitkernmaausnahmen aktivieren h
Ausgabedateien —
[ AR Hotpatchfahiges Image erstellen
Erweitert
Befehlszeile
» Linker

» Manifesttool ‘
» XML-Dokument-Generato

| + Infermationen durchsuche
> Buildereignisse

» Benutzerdefinierter Builds

Vollstindige Laufzeitiiberpriifungen
Fihrt die vollstindige Laufzeit-Fehleriberprifungen durch. Inkompatibel mit jedem anderen Optimierungstyp als
‘ T b "debug”. (/RTCs, /RTCu, /RTC1)

OK ] lAbbrechen | [ Ubernehmen I
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4.1.2 Visual Studio 2010 Linker Settings

With Visual Studio 2010 a change in the LINKER settings was introduced. To make the
Virtual Code Mapping (VCM) working correctly, the settings must be changed:

RtimeTst10 Property Pages 3

SYBERA

™

! Configuration: lActive(Debug]

~| Platform: |Active(Win32)

'l ’ Configuration Manager... ] II

[» Common Properties
4 Configuration Properties
General
Debugging
VC++ Directories
p CIC++
4 Linker
General
Input
Manifest File
Debugging
System
Optimization
Embedded IDL
Advanced
Command Line
> Manifest Tool
> XML Document Generator

|> Browse Information
[> Build Events
I Custorn Build Step

Entry Point

Mo Entry Point Mo

Set Checksum Mo

Base Address
No UDYNAMICBASENO)
Fixed Base Address Mo (/FIXED:NO)

[lata Execution Prevention (DEP) Mo (/NXCOMPAT:NO)
Turn Off Assembly Generation Mo

Unload delay loaded DLL
Mobind delay loaded DLL
Import Library

Merge Sections

Target Machine

Profile

CLR Thread Attribute
CLR Image Type

Key File

Key Container

Delay Sign

CLR Unmanaged Code Check
Error Reporting

MachineX86 (/MACHIME:X86)
Mo

Default image type

Queue For Next Login (/ERRORREPORT:QUEUE)

-~

m

Randomized Base Address
Randomized Base Address (/DYNAMICEASE[:MNO])

| ok || Abbrechen

Ubernehmen
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4.1.3 ShaModTcpCreate

This function initializes the MODBus TCP module states. On success the returning value is
ERROR_SUCCESS, otherwise the returning value corresponds to that with
GetlLastError().

B8 uLONG ShaModTcpCreate (PMOD_PARAMS) ;

4.1.4 ShaModTcpDestroy
This function closes the MODBus TCP communication.

B@ uLONG ShaModTcpDestroy (PMOD_PARAMS) ;

4.1.5 ShaModTcpGetVersion

This function retrieves the version information of the MODBus TCP Master Library, the
Ethernet Core Library, the Ethernet Core Driver, the SHA DII, the SHA Library and the
SHA Diriver.

B uLONG ShaModTcpGetVersion (PMOD_PARAMS) ;
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Sample:

#include <windows.h>

#include <stdio.h>

#include <conio.h>

#include "c:\eth\ShaEthCore.h"

#include "..\..\..\..\inc\vc_cb\ModTcpDef.h"
#include "..\..\..\..\inc\vc_cb\ModMacros.h"
#include "..\..\..\..\inc\vc_cb\ShaModTcp.h"

#include "c:\sha\shaexp.h"

PETH_STACK _ _pUserStack = NULL;
PETH_STACK __pSystemStack = NULL;
PMODTCP_INFO _ _pUserInfo = NULL;
PMODTCP_INFO __pSystemInfo = NULL;
FP_MODTCP_ENTER __ fpModTcpEnter = NULL;
FP_MODTCP_EXIT _ fpModTcpExit = NULL;
USHORT __Value = 0;

//**‘k**‘k**‘k****‘k**‘k****‘k**‘k****‘k***'k'k'k'k'k*'k'k************************

//*** 111 Check if compiler setting /GZ was removed !!! * kK
//*****************************************************************

void static AppTask(void)
{
//Check if system memory is present
if ((!'_pSystemStack) \
(!__fpModTcpEnter) \
(!__fpModTcpExit))
return;

//**~k~k~k*******~k~k************************
//Call MODTCP enter function
if (__fpModTcpEnter (__pSystemStack, __ pSystemInfo))

{
//Toggle QUERY value
MOD_RESP_WRITEREG(__pSystemInfo->Frame.Data, NULL, NULL, &__Value);

if (__Value == 0)

MOD_REQ_WRITEREG(__pSystemInfo->Frame.Data, 0x03, 0x0001,
0x0005) ;
else

MOD_REQ_WRITEREG (__pSystemInfo->Frame.Data, 0x03, 0x0001,
0x0000) ;
}

//*‘k************‘k***********************

//~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k**********************

//Call MODTCP exit function

__fpModTcpExit (__pSystemInfo);
//**************************************
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void main(void)

{
long InfoSize =
HANDLE hInfo =

sizeof (MODTCP_INFO) ;
NULL;

printf ("\n*** MODBus Core Realtime Level2 Test ***\n\n");

//Allocate memory for MODTCP information

if (ERROR_SUCCESS == ShaAllocMemWithTag(
0, //Memory TAG for attachments
IFT_PCIBUS, //Interface type
TRUE, //Busmaster memory
FALSE, //Noncached physical memory
0, // (Optional) Required channel for
//system DMA
NULL, //Physical memory address
&InfoSize, //Memory size
(PVOID*) &__pUserInfo, //Pointer to memory in user
//address space
(PVOID*)&__pSystemInfo, //Pointer to memory in
system

//address space

&hInfo)) //Handle to memory device

//Set MODTCP information

memset (__pUserInfo, 0, InfoSize);

memcpy (__pUserInfo->Mac, "\x00\x30\x11\xFB\x00\x4A",
ETH_ADDRESS_LEN) ;

_ _pUserInfo->Ip.bit32 =

__pUserInfo->Port = 502;

_ _pUserInfo->bConnect =

_ _pUserInfo->bTimeout =

inet_addr("192.168.1.8");

TRUE;
FALSE;

//Set initial output frame
MOD_REQ_WRITEREG(__pUserInfo->Frame.Data,
_ _pUserInfo->Len = 6 + sizeof (MODTCP_HDR) ;

0x03, 0x0001, 0x0005);

//Required MOD parameters
MODTCP_PARAMS ModTcpParams;
ModTcpParams.EthParams.dev_num = 0;
ModTcpParams.EthParams.period = 100000;
ModTcpParams.EthParams.sched_cnt = 1;
ModTcpParams.EthParams.fpAppTask = AppTask;

// [usec]

//Enable MODTCP core
if (ERROR_SUCCESS == ShaModTcpCreate (&ModTcpParams) )
{
//Init realtime elements
___fpModTcpEnter = ModTcpParams.fpModTcpEnter;
_ fpModTcpExit = ModTcpParams.fpModTcpExit;
_ _pUserStack = ModTcpParams.EthParams.pUserStack;
__pSystemStack = ModTcpParams.EthParams.pSystemStack;

//Get version information
ShaModTcpGetVersion (&ModTcpParams) ;
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printf ("MODTCP-DLL : %.2f\nMODTCP-DRV : %.2f\n",
ModTcpParams.core_dll_ver / (double)l00,
ModTcpParams.core_drv_ver / (double)100);
printf ("ETHCORE-DLL : %.2f\nETHCORE-DRV %.2f\n",

ModTcpParams.EthParams.core_dll_ver / (double)100,

ModTcpParams.EthParams.core_drv_ver / (double)100);
printf ("SHA-LIB : %.2f\nSHA-DRV : %.2f\n",

ModTcpParams.EthParams.sha_lib_ver / (double)100,

ModTcpParams.EthParams.sha_drv_ver / (double)100);
printf ("\n");

//Do a check loop
printf ("Press any key ...\n");
while (!kbhit())
{
if (__pUserInfo->bTimeout)
{
//Reset TCP timeout flag
_ _pUserInfo->bTimeout = FALSE;

//Press key to continue
printf ("TCP Timeout - Press [ENTER] ...\n");
getchar () ;

}

//Do some delay
Sleep(100);
}

//Disconnect PORT
_ _pUserInfo->bConnect = FALSE;
Sleep(1000);

//Detach memory

ShaModTcpDestroy (&ModTcpParams) ;
}
//Free info memory
ShaFreeMem (hInfo);
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5 Realtime Operation

After enabling the MODBus TCP system (ShaModTcpCreate), the realtime tasks become
active. The application realtime task is decorated by Realtime Wrapper functions:

//Call MODTCP enter function
BOOLEAN __ fpModTcpEnter (
__pSystemStack, //In: Ethernet Stack Pointer
_ _pSystemInfo); //Out: MODTCP Information Pointer

typedef BOOLEAN (__cdecl *FP_MODTCP_ENTER) (PETH_STACK, PMODTCP_INFO) ;
typedef VOID (__cdecl *FP_MODTCP_EXIT) (PMODTICP_INFO);

These wrapper functions are used to manage the realtime ProfiNET protocol
management, like ethernet frame update, error handling, stack management,...

Sample

void static AppTask (void)
{
//Check if system memory is present
if ((!_pSystemStack) |
(!__fpModTcpEnter) |
(!___fpModTcpExit))
return;

//Call MODTCP enter function
if (__fpModTcpEnter (__pSystemStack, _ pSystemInfo))
{
//Toggle QUERY value
MOD_RESP_WRITEREG (__pSystemInfo->Frame.Data, NULL, NULL, &__ Value);
if (__Value == 0)
{ MOD_REQ_WRITEREG(__pSystemInfo->Frame.Data, 0x03, 0x0001, 0x0005); }
else { MOD_REQ _WRITEREG(__pSystemInfo->Frame.Data, 0x03, 0x0001, 0x0000); }
}

//Call MODTCP exit function
__ fpModTcpExit (__pSystemInfo);
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6 Error Handling

The master library provides an error handling and tracing mechanism.

6.1 Event File

On execution the master library logs error event to the Windows Event Manager. The
master library logs Application and System events. These events can be exported to a file
and provided for support purposes.

] Ereignisanzeige |:||E|[Z|
Dakei  Akkion  Ansicht 7

= AW EFRER 20

- 1| Ereignisanzeige (Lokal)

2l Anwendung : :
il Sicherheit Tvp Drakurn Ihrzeit Cuelle Kateqorie

: 10,12.2010 10:42:40 ETHOLL B,
| ACEEventLog (@) Informatio,.. 10122010  09:48:17 MSSOLESOLEXPRESS (2
asI @InFDrmatiD. oo 10122010 09:29:41 MSSOLESQLEXPRESS e
’ Inkernet Explorer
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