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OVERVIEW

This document is intended as an installation and maintenance manual for use during commissioning and system support of the IVECS TCP/IP (UDP/IP) data link application. The following areas are covered in detail to clearly define:

· Basic system design and functional specification

· General hardware layout

· General software requirements

· Software layout and configuration

· Operating instructions

· General and diagnostic information

· Test system configuration

· Data Link Low Level Information
BASIC DESIGN AND FUNCTIONAL SPECIFICATION
This section describes the basic design of the data link and provides a functional description of the TCP/IP (UDP/IP) Data Link application.

BASIC DESIGN

The TCP/IP (UDP/IP) Data Link application has been designed to provide a fast, efficient means of transferring data, between the SMDH Integrated Vehicle and Equipment Control system (IVECS) which is QNX based, and a customer’s own equipment system which is Windows based. In order for the data link to function, application software is required for both the QNX and Windows environments, to function as an interface between the systems. The QNX based task, called tcpIF, is designed to interface directly with the IVECS architecture and appears as a data source, provider of system data, on the control system network.

The design of customer’s data management and control systems can vary considerably, using different operating systems and software development platforms to provide the specific capabilities required for their specialist system function. For this reason, SMD have produced a generic interface application (TestProject.exe), which is written in Visual Basic 6.0, and is intended as a template that can be used or modified as required by customer’s own software developer(s), to suit their specific system requirements effectively.

Due to the wide range of operating systems and development platforms that may be used with the system, the transfer method chosen for the data link is UDP/IP, over an Ethernet network connection established between the systems. Ethernet / UDP/IP is a standard means of data transfer, available in most operating systems and provides a ‘connectionless’ link that will function, sending data, even if a receiving task does not exist.

FUNCTIONAL SPECIFICATION
The following basic functional requirements are included, except where stated, in both the QNX and Windows applications:

· Provide ‘Auto-Start’ capability

· Use last configuration as default

· Display and edit data link configuration parameters

· Provide save settings capability for subsequent re-use

· Show SMD vehicle control system link status (QNX only)

· Show SMD data server link status (QNX only)

· Display and select data items for transfer (high speed and low speed)

· Manage bi-directional data transfer at 1hz and 10hz

· Provide data link control functions for manual operation

· Show link operational status and diagnostic information

The available control functions enable manual control of data link operation. For both the high speed and low speed link, the user can ‘on command’:

· Send local header information

· Send local data

· Start/Stop automatic operation

· Request remote header information

· Request remote data

· Request remote start/stop automatic operation

GENERAL HARDWARE LAYOUT
The TCP/IP (UDP/IP) Data Link is established, between the customer-defined, windows based PC and the control system co-pilot workstation PC. The co-pilot PC has manages two Ethernet networks, using two network cards. The use of a separate network for the link to the customer’s control system protects the control system for third-party network traffic and guarantees that no interference between systems can occur. The following diagram shows the general layout of the data link hardware.
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On the QNX PC the networks must be configured separately, to provide isolation between systems and prevent interference. The QNX network is configured in the normal manner, using automap for network management and the QNX fleet protocol. The windows network uses a separate interface which is not visible to the QNX network, and uses the TCP/IP (UDP/IP protocol). 
GENERAL SOFTWARE REQUIREMENTS
This section describes the software requirements for setting up and running the TCP/IP (UDP/IP) Data Link application.

In the QNX environment, QNX 4.25 must be installed and include appropriate licenses for the applications to run. All software and configuration files are installed in the /control_system/bin directory where they are called as required by the system. 

As the data link uses TCP/IP (UDP/IP) for data transfer, TCP/IP must be installed and configured correctly before operation.

TCP/IP (UDP/IP) CONFIGURATION
The TCP/IP (UDP/IP) data link uses TCP/IP (UDP/IP) as a means of transferring data between systems, which must be correctly configured prior to system operation. 

TCP/IP (UDP/IP) configuration differs greatly between QNX and Windows based systems, therefore the configuration procedures for both systems are described in detail.

QNX BASED TCP/IP (UDP/IP) CONFIGURATION

Make sure that networking is correctly configured

Install tcpip to system

Check licenses are correct

Set up /etc/hosts to define IP address – IP: 10.1.1.node#
SN: 255.0.0.0

Run netstart & to start TCP/IP

WINDOWS BASED TCP/IP (UDP/IP) CONFIGURATION

<Windows configuration for TCP/IP not covered by this document>
Be sure to set IP Address and sub-net mask to suit network configuration


[image: image3]
The TCP/IP network link can be tested by using the ‘ping’ command from both the QNX and the Windows PC.


From QNX execute   ping Windows_IP_Address

From Windows execute   ping QNX_IP_Address
If the remote PCs are visible from both ends then TCP/IP is running correctly.

SOFTWARE LAYOUT AND CONFIGURATION
This section describes the general layout of software required to run the TCP/IP (UDP/IP) Data Link application.


[image: image4]
LAYOUT OF QNX BASED APPLICATION - tcpIF

The QNX application software for the TCP/IP (UDP/IP) Data Link is called ‘tcpIF’ and is stored in the project software repository on the control PC (node 1), //1/control_system/bin. The application is started by the co-pilot PC when the control system is turned on. When the co-pilot PC powers up the standard QNX auto-start batch file is executed (sysinit.3), issuing the commands to launch the required software for the co-pilot PC function, including the following command to launch the data link software:


tcpIF –f dataIF.ini &

This runs the data link application using the configuration file dataIF.ini which contains the default start up parameters for the application.

QNX APPLICATION CONFIGRATION

The contents of the QNX data link configuration file are detailed below, with an explanation of the purpose and meaning of each entry.

#

# Soil Machine Dynamics Ltd

# Wincomblee Rd, Low Walker

# Newcastle-upon-Tyne,   UK

# NE6 3QS.

# Tel: +00 44 (0)191-234-2222

# Fax: +00 44 (0)191-234-0444

#

# This file is used to define the configuration

# of the TCP/IP Data Interface Utility

#

[DATA_IF]

# Title used for display

Title=USN MicroPlow LOCAL

# Local Connection Mode is TCP/IP or UDP/IP

# Note: always use UDP/IP for this application

LocalMode=UDP/IP

# Defined IP Address of the QNX PC

# on which the software is used

LocalAddress=10.1.1.3

# Local Port Address to use

LocalPort=4001

# General Configuration Information

# The QNX task registration name for the application

RegisterName=/SMD/DATAIF_S03

# The registered name of the QNX system data server

DataServerName=/SMD/DS

# Source NAME used to identify the data link in

# the UCD and Logger selection options

ServerHeader=USN_INFO

# Task update rate – this number equates to 10 hz

UpdateRate=100000000

# For internal task use

Priority=15

Schedule=DECAY

Verbose=1

# Identify Location

SourceID=2

# 2 byte sync code used as message header

SyncCode=8E4C

# Data link timeout period in cycles (.1 sec)

Timeout=20

# Alarm System Information used internally by control system

AlarmManagerName=/SMD/ALARM_MAN

AlarmSourceText=DIF

AlarmSourceID=0

# Location of the SMD vehicle control system configuration file

# Must be FULLPATH

CS_ConfigFile=//1/control_system/bin/plow.ini

# Remote Data Link Definition - Low Speed USN System

[LINK_1] 

# Link Types can be: TCP/IP or UDP/IP – always use UDP/IP

LinkType=UDP/IP

# Defined IP Address of Windows PC

LinkAddress=10.1.2.20

# Port Address for send

LinkPort=4000

# If input data items are required

# directly by a control process, relay it to

# the specified process name ... not yet supported

RelayTo=

# Checksum not used, set to zero, coded automatically in software

CheckSum=0

# Remote Data Link Definition - High Speed USN System

[LINK_2] 

# Link Types can be: TCP/IP or UDP/IP – always use UDP/IP

LinkType=UDP/IP

# Defined IP Address of Windows PC

LinkAddress=10.1.2.20

# Port Address for send

LinkPort=4000

# If input data items are required

# directly by a control process, relay it to

# the specified process name ... not yet supported

RelayTo=

# Checksum not used, set to zero, coded automatically in software

CheckSum=0

# SMD Control system data server configuration information

[DATA_SERVER]

ProcessName=data_server

RegisterName=/SMD/DS

ConfigFileName=

PartNo=pe4736

Priority=15

Schedule=DECAY

Node=

Verbose=0

LAYOUT OF WINDOWS BASED APPLICATION

The Windows application software for the TCP/IP (UDP/IP) Data Link is called ‘testProject.exe’. The application uses a function library ‘FunctionLib.dll’ which must be in the same directory as the executable program or in C:\WINDOWS\SYSTEM (C:\WINNT) in order to run correctly. As this application is intended as a template/test program, it will be started on the customer’s system when required, and uses a text based configuration file called config.txt, which must also be ion the same directory as the executable file, to set up initial parameters required for operation.

WINDOWS APPLICATION CONFIGRATION

The Windows data link configuration file is a simple text file used to set up the default parameters for operation. An example of this file is detailed below, with an explanation of the purpose and meaning of each entry.

10.1.1.6
# IP Address of the QNX PC
4000

# Local port to use
4001

# Port to send to on QNX PC
Channel1
# Example channel name for data item 1
Unit

# Units for data item 1
Channel2
# Example channel name for data item 2
Unit

# Units for data item 2
Channel3
# etc
Unit

# etc
Channel4

unit

Channel5

unit

Channel6

unit

Channel7

unit

Channel8

unit

Channel9

unit

Channel10

unit

MyChannel1

MyUnit

MyChannel2

MyUnit

MyChannel3

MyUnit

MyChannel4

MyUnit

APPLICATION OPERATING INSTRUCTIONS
Operation of the TCP/IP (UDP/IP) Data Link is designed to start automatically when the control system is turned on. However, the application software running on both the QNX and Windows platforms also includes a graphical user interface for use in control and monitoring or diagnostic testing during operations.

WORKING IN THE QNX ENVIRONMENT

The QNX graphical display system (Photon) allows up to 9 independent display consoles to be shown on the same PC monitor. Switching between these displays is achieved using a key press sequence on the main system keyboard. To access the Data Link application, working on the co-pilot workstation PC, switch to console ‘3’ by pressing and holding the [CTRL] and [ALT] keys then pressing ‘3’.

(Note that you can switch back to the main display screen by pressing and holding the [CTRL] and [ALT] keys then pressing ‘1’.)

The following display shows the data link user interface in operation.
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Information relating to the operation of the data link is shown in blocks and includes control functions that can be used to manually control the data link if required. The following sections discuss each block in more detail.

SYSTEM SETTINGS

The left hand side of the display shows configuration information and settings for both the local (QNX PC) and the remote (Windows PC). Relevant system status information is also shown for use in monitoring and diagnostic testing. Information includes:

LOCAL (QNX PC)

IP Address

- should be 10.1.1.node#

Port


- set to 4001 (default)

Link Type

- always use UDP/IP

Register Name 
- QNX specific, used to identify the application on the QNX network. Data from the link is stored in the control system data server in the slot defined in the name e.g. _S09 refers to data server slot 9.

Data Identifier
- used by the UCA and Data Logger to identify the data source during item selection

Link Timeout
- delay in cycles (100ms) before the link failure condition is alerted

Control System
- Full path of the vehicle control system configuration file to be used. Note that the indicator is green when this file is found and loaded correctly.

Database

- shows the condition of the local data items database

Data Server
- the registration name of the SMD control system data server process. The indicator is green when the data server is detected and updating correctly.

Alarm Manager
- the registration name of the SMD control system alarm manager process. The indicator is green when the alarm manager is detected.

Alarm Text
- used by the alarm manager to identify the source of a system alarm

Alarm ID
- used by the alarm manager to identify the source of a system alarm

REMOTE SETTINGS
Press SLOW LINK or FAST LINK button to select display of the required data link information.

IP Address
- defined by customer, ensure that sub-net mask is set appropriately for the defined network.

Port


- set to 4000 (default)

Link Type

- always use UDP/IP

SAVE SETTINGS
Press this button to save any changes made to the data link configuration.

DATA ITEM DISPLAY

The data item display block is used to show the available data items for each data link, both for the local (QNX) PC and for the remote (Windows) PC.

The required data items list is selected by pressing the appropriate button for LOCAL or REMOTE, and for the SLOW link or the FAST link. The scroll box automatically shows a list of ‘selected’ data items in the list, use the scroll bar to move up and down the list.

To EDIT the list of ‘selected’ items press the EDIT SELECTED ITEM LIST button, this will show the full list of available data items from which you can select items that are to be included in the data link transfer. Selected data items are highlighted, white text on blue background, de-selected items are shown in plain text, white background and blue text.

Press the EDIT SELECTED ITEM LIST button again to EXIT from the data item selection mode. You can use the SELECT ALL button to automatically select all data items from the list or the DESELECT ALL button to clear the selection completely.
CONTROL OPTIONS


The data link control options block provides buttons that are used to manually control the data link application.  Control is possible for both the local (QNX) PC and remote (Windows) PC. To activate a function, click on the required function button. Control functions are available for both the slow and fast data links. You can send header information, send a single data message or start/stop the automatic transmission of data. Controls are also available for to allow the user to activate the same commands at the remote PC, useful if the separation between the Windows and QNX PCs is large.

If required you can re-load the control system database and RESET the data link operation by pressing the appropriate control function button.

STATUS DISPLAYS


The status displays show system activity during operation of the data link application.

The OUTGOING DATA STATUS indicators flash each time a data message is sent to the remote Windows PC.

The INCOMING DATA STATUS indictor (Data RX) will flash each time a data message is received from the remote PC. For diagnostic purposes, the length of each message is shown in bytes.

A range of message types are defined for use by the data link application, for data passing and application control. The type of message received is shown for diagnostic and monitoring of system operation.

Finally, an indicator is provided to confirm that header information (data item names and units) has been successfully received from the remote PC. This information is required to correctly identify the data items when used in the vehicle control system.

WORKING IN THE WINDOWS ENVIRONMENT

The Windows application can be run from any convenient directory on the PC but ensure that the FunctionLib.dll library and the config.txt configuration file are in the same directory.

When the program runs the following display will appear, if the QNX data link is operational and all configuration parameters are set correctly then the link will commence automatic operation immediately.
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You can press the ABOUT button to show specific information relating to the data link application. Press OK to close the ‘About’ box.
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The layout of the display is generally straight forward, showing information and functions in blocks. Each block is discussed in detail below.

CONNECTION SETTINGS

The connection settings block shows the IP address of the host PC and provides entry boxes to define the IP address of the QNX PC and the required ports that should be used for the link. Under normal circumstances these items should not be changed, unless re-configuration if the system is necessary.

STATUS INFORMATION

The Status Information block shows in real-time the operation of the data link. If an indicator is RED this shows a fault condition, in this case then fast data link from the Windows PC to the QNX PC is not used. On the left the Local (Windows PC) status indicates if the Link is alive or not, whether local Data has been loaded successfully, and the Sdat and Fdat indicators change state, between yellow and green, when slow of fast data is transferred. On the right the Remote Status indicator shows whether the slow (SHdr) and fast (FHdr) data headers have been received successfully. The headers are a list of names for the data channels together with associated units for each link. When slow of fast data is received from the QNX PC, the Sdat or Fdat indicator will change state between yellow and green.


DATA LINK CONTROL

The data link control block provides buttons that are used to manually control the data link application.  Control is possible for both the local (Windows) PC and remote (QNX) PC. To activate a function, click on the required function button. Control functions are available for both the slow and fast data links. You can send header information, send a single data message or start/stop the automatic transmission of data. Controls are also available for to allow the user to activate the same commands at the remote PC, which is useful if the separation between the Windows and QNX PCs is large.

DATA DISPLAY


The data display block shows the data item lists for each data link in the system. This includes the local slow and fast links, and the remote slow and fast links. Note that in this installation, the fast data link is only used from the QNX PC to the Windows PC. Click on the Tabs at the top of this block to switch between the available data channel lists.

For each list, the channel number, name, value and units are displayed, and the data values are updated in real-time. The visible area of the data channel list shows 10 channels, use the scroll bar to move up/down the list as required.

As this application is intended as a template/test program, local data can be simulated or controlled, using the Set Value slider or SWITCH button, to allow some changing data to be sent across the link. To select a channel to change the data value, simply click on the required channel number or name.


Note that the application will need to be modified by the customer to insert their own data into the system for operational use.

This image shows the Data Display block configured to show the Remote Low Speed data list which includes channel names and units together with the data, received from the remote QNX PC.

Note that this information comes from the remote vehicle control system and cannot be changed/modified by the Windows data link application.

INCOMING MESSAGE INFORMATION
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The incoming message information display is used as a diagnostic tool that shows the link status, what messages are coming in together with the total number of messages and their byte length.

GENERAL AND DIAGNOSTIC TESTING INFORMATION
This section provides a number of diagnostic details and information as a guide to fault finding and fixing the system.

1. The QNX system and data link should by up and running before you run the Windows application

2. Use ‘ping’ to test the TCP/IP network connection

3. If you change the list selection this will stop automatic data transfer. You will need to re-start automatic operation when selection is completed.

4. A TCP/IP socket must be running on the QNX host node

TEST SYSTEM CONFIGURATION
The following diagram shows the layout of the hardware/software used to test the data link application, together with the commands necessary to get the test system up and running.
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DATA LINK DESCRIPTION – LOW LEVEL
This section provides a detailed description of the data interface and the protocols used. Working a low-level, this information is primarily intended for system developers.
Communication Model Layers

Application: 
Message formats for data transfer

Transport:
TCP/IP or UDP/IP

Physical:
Ethernet

Computer Connection Specification

The network connection for each of the computers communicating on the interface must be specified. 

Both UDP/TCP socket port number and IP- address is to be specified for each of the computers connecting on this interface. 

	Computer Connection
	

	Item
	Description

	Computer name
	The name of the computer 

	IP- address
	The IP- address of the computer 

	Port number
	The socket port number 


Data transport level

The data transport may be implemented using TCP/IP, which is a connection-based streaming socket or UDP/IP, which is a non-streaming connection using datagrams.

The TCP connection will be more reliable than the UDP method when communicating through WAN connections. 

The UDP protocol is a good choice for control applications due to speed (there is less overhead i.e. lower CPU and network load), simplicity and the fact that it is connectionless, which means that processes will never be locked up waiting if the communication fails. This method is recommended for normal operations.

Data Byte Ordering (Message Data)

The ordering of data in memory conforms to standard Intel data structure in which bit positions are numbered from right to left with the least significant bit occurring in the right most bit position and byte ordering indicated by byte 0 as the low address byte.  

Bit Ordering

31                       23                         15                       7                       0     

	Address 1003

Byte 3
	Address 1002

Byte 2
	Address 1001

Byte 1
	Address 1000

Byte 0


  high address                                                                             low address
Message Format

All IP protocols based on the RFC792 specification use the ICMP for transport, which includes checksum as well as other basics for error handling, which means there is no need to include a checksum in the messages when TCP or UDP IP is used.

The IP interface application is written in the C programming language, data messages are constructed as ‘C’ structures, which are transmitted in TCP/UDP message packets.
There are three message types used by the IP Interface application, with the following basic fields:

Synchronization word
2 bytes (short)
In all messages the sync code is defined as 8E4C, this is an arbitrary number and is user definable in the IP Interface configuration options.

Message length

2 bytes (short)
The message length refers to the total number of bytes to be transmitted; this value must be calculated to ensure that all data in the message is actually sent.

Source


1 byte (char)
The source ID is a numeric value, usually zero, but can be used to allow multiple sources to communicate with the interface. (Intended for future expansion)

Message identifier

1 byte (char)
Message identifier code to allow multiple action commands to be implemented. See section 2.0 for details of available command ID codes.

time-stamp


7 bytes (char)
Time stamp is stored as a numerical byte value for each parameter, year, month, day, hour, minute and second. E.g. 6 values of 4, 3, 23, 12, 0, 0 would refer to 23 Mar 2004 at 12:00:00
Note: byte 7 must be set to zero.

and data information fields according to message type:

nvalues


2 bytes (short)
Refers to the number of data items following

data



varies according to message type
Refers to the actual data items

The following ‘C’ structure definitions are used:

// ‘Header’ - defined for use in the ‘DatabaseHdrMsg’ structure definition below
struct Header {


char description[25];
// channel name up to 24 characters

char units[10];

// channel units up to 9 characters
};
// ‘DatabaseHdrMsg’ – contains details of the database to be sent across the interface, defines number of channels, channel names and appropriate units.

struct DatabaseHdrMsg {

short sync;
// value: 8E4C

short  length;
// message size in bytes


char source;
// Identifier for location, allows multiple links to be used


char ID;

// Message identifier (see section 2.0 for details)


char td[7];
// time stamp year month day hour min sec (as numbers)


char offset;
// for multi-block messages


short nvalues;
// number of database items


struct Header hdr[TOTAL DATABASE CHANNELS]; // Database information

};

// ‘DatabaseMsg’ – contains current data for each of the defined database channels.

struct DatabaseMsg {


short sync;
// value: 8E4C

short  length;
// message size in bytes


char source;
// Identifier for location, allows multiple links to be used


char ID;

// Message identifier (see Section 2.0 for details)


char td[7];
// time stamp year month day hour min sec (as numbers)


char offset;
// for multi-block messages


short nvalues;
// number of database items


float value[TOTAL DATABASE CHANNELS]; // Actual data channel values
};

// ‘ReqMsg’ – Application control message where ID specifies action command (see section 2.0 for details).

ReqMsg {


short sync;
// value: 8E4C

short  length;
// message size in bytes


char source;
// Identifier for location, allows multiple links to be used


char ID;

// Message identifier (see below for message types)


char td[7];
// time stamp year month day hour min sec (as numbers)

};

Session

The following describes the function of the IP Interface data link during normal operations.
When the application is started, an automated procedure is initiated to first locate the remote application, and then obtain header information to define the structure of the remote database.

When header information has been transferred, the application will then send current database channel values to the remote application at the defined transmission rate. Data received from the remote application is automatically integrated into the vehicle control system.
The IP Interface application has two data transmission links, low-speed at 1 Hz and high-speed at 10 Hz. The low-speed link will send all database channels once per second; the high-speed link can send up to 10 user selectable channels at the high speed rate. The low-speed and high-speed can be directed to different remote locations if required, destinations are defined during the IP Interface application configuration.
Using the action command facility is provided to allow manual control of the interface. Using the action commands, the remote application can be controlled to start/stop data transmission or request header information if required.

Information regarding the operation of the IP Interface application can be found in the IP Interface user manual.
IP Interface Message Definitions

The following messages are defined for use with the IP Interface application, note that some messages have been included for future expansion and are not required in the current release.

Message Name
 
ID
Meaning



Structure

MSG_L_HEADER
 
1
This is my low speed header 

DatabaseHdrMsg
MSG_H_HEADER

2
This is my high speed header

DatabaseHdrMsg

MSG_L_DATA


3
This is my low speed data

DatabaseMsg
MSG_H_DATA


4
This is my high speed data

DatabaseMsg

MSG_REQ_L_HEADER
5
Send me your Low Speed Header
ReqMsg

MSG_REQ_H_HEADER
6
Send me your High Speed Header
ReqMsg

MSG_REQ_L_DATA

7
Send me your Low Speed Data

ReqMsg

MSG_REQ_H_DATA

8
Send me your High Speed Data

ReqMsg

MSG_REQ_TIME

9
Not Used



ReqMsg

MSG_SET_TIME

10
Not Used



ReqMsg

MSG_TIME_DATA

11
Not Used



ReqMsg

MSG_START_AUTO_LS
12
Commence Low Speed Auto-send
ReqMsg

MSG_STOP_AUTO_LS

13
Stop Low Speed Auto-send

ReqMsg

MSG_START_AUTO_HS
14
Commence High Speed Auto-send
ReqMsg

MSG_STOP_AUTO_HS
15
Stop High Speed Auto-send

ReqMsg

Header Messages

Message types 1 and 2, MSG_L_HEADER and MSG_H_HEADER, are used to transfer details of the data to be sent across the interface. Using the DatabaseHdrMsg structure, the data message must be assembled prior to transmission to the remote application.

First set up the basic header information, sync, source, message ID, time-stamp.
Next build set nvalues to the total number of data channels in the database. 

Then build the header structure to include the name and units for each data channel in the database.

Data transfer using TCP/IP UDP/IP restricts to total size of data packet transmissions. The offset field is used to split the header message if the total number of database channels is greater than 250. Header information must be sent in blocks of up to 250 channels at a time, the first block would set the offset field to zero, the second block set it to 1 etc. This process must be handled by both the transmitting application and the receiving application.

Before sending the data across the interface, set the length field to the total number of bytes in the message structure.
Data Messages

Message types 3 and 4, MSG_L_DATA and MSG_H_DATA, are used to transfer the actual data for each channel in the defined database. Using the DatabaseMsg structure, the data message must be assembled prior to transmission to the remote application.

First set up the basic header information, sync, source, message ID, time-stamp.

Next build set nvalues to the total number of data channels in the database. 

Then build the data structure to include the actual data value each data channel in the database. Data values must be defined as floating point (4 byte).
Before sending the data across the interface, set the length field to the total number of bytes in the message structure.
Action Command Messages

Message types 5 to 15 are used as action commands that can be used to control the remote application. To send a command to the remote application, use the ReqMsg structure.

Set up the basic header information, sync, source, message ID, time-stamp.

The message ID defined the action command required.

Before sending the data across the interface, set the length field to the total number of bytes in the message structure.

Receiving Action Command Messages

On receiving MSG_REQ_L_HEADER the task should respond with the Low Speed Header.

On receiving MSG_REQ_H_HEADER the task should respond with the High Speed Header.

On receiving MSG_REQ_L_DATA the task should respond with the Low Speed Data Message.

On receiving MSG_REQ_H_DATA the task should respond with the High Speed Data Message.

On receiving MSG_START_AUTO_LS the task should start sending Low Speed data messages.

On receiving MSG_STOP_AUTO_LS the task should stop sending Low Speed data messages.

On receiving MSG_START_AUTO_HS the task should start sending High Speed data messages.

On receiving MSG_STOP_AUTO_HS the task should stop sending High Speed data messages.
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PC QNX Node 1 – QNX 4.25 [CONTROL PC]





Dir: //1/control_system/bin/





Execute:


./start_control


slay io_read [RETURN]








PC QNX Node 3 – QNX 4.25/Photon 1.14/TCPIP 4.24 [CO-PILOT WORKSTATION]


Dir: //1/control_system/bin/


Run TCP/IP Socket – netstart &


Execute:


./start_copilot


switch to console 4 – open shell


./dbview –f plow.ini &


 











PC QNX Node 5 – QNX 4.25/Photon 1.14 [CO-PILOT TOUCHSCREEN]


Dir: //1/control_system/bin/





Execute: 


./start_copilotTS





PC Windows 2000 Professional [CUSTOMER’S PC]


Dir: M:\CONTROL\SOFTWARE\SUPPORT\TCPIF\Application\





NOTE: IP Addresses MUST be set correctly …





Execute:


TestProject.exe
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