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1. Introduction

The purpose of this document is to describe the interface, data messages and protocols, used to exchange of information
between components of the SCOS system and the Proba EGSE.

The Proba EGSE components encompass the System SCOE, Unit Test Equipment (Unit SCOEs) and Stimuli
Equipment. The SCOS system components (Clients) connect with the EGSE via the EGSEGateway (server) and
EGSERouter applications located in the System SCOE PC.

UNIX SCOE PC
WindowsNT

CPL

scos |4
TCP/

DCOM

S

SCOE Applications
I

Figure 1 Simplified System Architecture

1.1.1 The EGSEGateway

The EGSEGateway application is on one side the server to which applications (Clients) using communication via
TCP/TP sockets with the EGSE Components connects. On the other side the EGSEGateway itself is a client of the
EGSERouter. This architecture allows client applications outside the PC Windows NT environment to make use of the
services of the EGSERouter Server.

The EGSEGateway is the application implementing the protocol described in this document.

1.1.2 The EGSERouter

The EGSERouter provide services for routing Messages from any application to any application connected with it. The

EGSERouter Client interface is implemented using the Microsott Distributed Common Object model (COM) '. The

EGSERouter supports full location transparency for its clients within the Windows NT and Windows95/98

environments.

Note: The EGSEGateway expands the services of the EGSERouter to applications using communication via TCP/IP
sockets (See EGSEGateway).

! The EGSERouter Client Interface is prepared for using Corba in parallel with DCOM. Currently only DCOM
version is released.
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2. EGSEGateway protocol

2.1 MeSsage format

A Messages passed between the EGSEGateway and its Client is a byte stream. Fields are send with the MSB first - LSB
last (‘network order’ or big-endian). Ascii strings are passed as null-terminated strings.

The EGSEGateway message expands the EGSERouter Byte Array Message by preceding it with extra header

information required to pass information inherently available to a client using the EGSERouter Client Interface
procedure calls.

2.1.1 EGSERouter Byte Array Message format

EGSERouter Byte Array Message format has been included to support the communication via TCP/Sockets, especially
Unix hosted applications.

Field Var Name Type No octets
Destination ID DstID Word 2
Source ID SrciD Word 2
Token Token Uint 4
Time Stamp Time Longlnt 64 8
Message Type Msg_Type Octet 1
Spare 1
Spacecraft ID SC_id Word 2
Application data Array of byte | O to 64Kb

Table 1 EGSERouter Byte Array Message format

The field DstID, SrcID and Token together constitute the EGSERouter Message Header.
2.1.2 EGSEGateway Message Format

The EGSEGateway Message consists of a Message header followed by the EGSERouter Byte Array Message.

Field Var Name Type No octets
Message Length Length Uint 4
Message ID MsgID Octet 1

Result Result TEGRResult 4
EGSERouter Array EGSERouter Byte | See above
Message Array Message

Table 2 EGSEGateway Message format

The format described in Table 2 is used for sending messages (data and commands) to and receiving event and data
messages from the EGSEGateway. The semantics of each message type and its fields are described in the remainder of
this document.

2 TEGRResult is defined in the EGSERouter.IDL, see appendix A.
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2.1.2.1 Command Message

The Command Messages contain commands to the EGSEGateway or Client Data to be send to a Destination.

Field Description Message Data
Message Length | Number of bytes included in the message excl. the Length

field itself.
Message ID Identification of the type of message and thereby the

contents of the Application Data field.
Note: Messages with ID 0 through 4 are the
EGSEGateway Commands

For details refer to the description of each Message type in the following

chapters.
0: Register Client ID/Name (smRegister) ID, Name
1:  Unregister Client (smUnRegister) Empty

2: Send application data (Message) to destination Client | User Data
(smSendMsg)

3. Request Client ID of named Client (smRequestID) Client ID

4. Request Client Name with ID (smRequestName) Client Name

5: only applicable to Event Message

Result Unused
Message data EGSERouter Byte Array Message.

Table 3 Client Output Message Fields
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2.1.2.2 Event Message

The Event Messages are send to the Client by the EGSEGateway to report error and data events. Event Messages are
only send when needed. Event Messages resulting from execution of Command Message are generated by exchanging
the SrcID and DstID, leaving the Token unchanged, and inserting the data in the Message Data field when required.

Note: It is the responsibility of the user to ensure correlation between the send Message and the Event by means of a
value loaded in the Token field (e.g. the time of sending the Message may be passed in the Token, ms resolution
is required).

Field Description Event/
Message Data

Message Length | Number of bytes included in the message excl. the Length

field itself,

Message ID Identification of the type of message and thereby the

contents of the Application Data field.

Note: Messages with ID 0 through 4 are the EGSEGateway
Commands

For details refer to the description of each Message type in the following

chapters.
0: Register Client ID/Name (smRegister) Yes/
Empty
1. Unregister Client (smUnRegister) Yes/
Empty
2:  Send application data (Message) to destination Client | No/
(smSendMsg) .
3:  Request Client ID of named Client (smRequestID) Yes/
Client Name
4:  Request Client Name with ID (smRequestName) Yes/
Client ID
5: Data Message (smData) Yes/
Data Send by
Source Client
Result See TEGRResult in the IDL file listing in appendix 1.

A value of EGRSuccess indicates successful command
execution. The Application Data field the EGSERouter
Message contains the Event data, if any.

The Application Data field of Event Message type smData
contains the data send by the Source Client.

Message data EGSERouter Byte Array Message.

Table 4 EGSEGateway Event Message fields
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3. EGSEGateway interface Users Guide.

3.1 Connection/disconnection to/from the EGSEGateway

The EGSEGateway is listening on a TBD socket for incoming connections. It is outside the scope of this document to
specity the details of connecting to and disconnecting from the EGSEGateway. The EGSEGateway supports multiple
client connections via its Listen socket.

Once connected as many Clients may be registered as required with the constraint that both the Client ID and Client
Name MUST be unique. It is the project’s responsibility to define a policy, which satisties this constraint. (If the Client
Name is passed as an empty string, then the EGSERouter will create a unique name for its internal use),

Three categories of messages exists depending upon the purpose of the Message:

3.1.1 Command Message

Command Messages are passed by the Client to instruct to the EGSEGateway to perform a specific task The
specifications of the Command Messages are defined in the following chapters.

3.1.1.1 Event Message

Event Messages are passed to the Client whenever the EGSEGateway needs to inform the Client about the result of
execution of a command, or when data arrive from a Client. Event Message are generated on a ‘need to know basis .
e.g. the SendMsg message will only generate an Event Message in case an error in sending the message is detected.

3.1.1.2 Data Event Message

Data Event Message (Result <> EGRSuccess) is used to pass the result of a successful command or when data is
available from another Client. The formats of the Data Event Message are defined with the description of each Message
type in the following paragraphs.

3.1.1.3 Error Event Message

Error Event Message (Result <> EGRSuccess) is passed when a Command fails execution. A failing command will
leave the state of the EGSEGateway and EGSERouter unchanged. (Especially no data has been send if a SendMsg
tails). The format of the error Event Message is defined in Table 5.

Field Value

Length 13

MsglD MsglD of offending command
Result TEGRResult * <> EGRSuccess
DstID Client ID of Source of the Message
SrclD EGSEGateway ClientlD ($F000)
Token User defined

MsgData empty

Table 5 Error Event Message format

* TEGRResult is defined in the EGSERouter.IDL, see appendix A.
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4. EGSEGateway Messages

Messages are identified by their MessagelD. See Table 6.

MessagelD | Command/Message

Table 6 Message Types

0: Register Client ID/Name smRegister

1: Unregister Client smUnRegister

2. Send application Data Message to destination Client | smSendMsg

3 Request Client ID of named Client smRequestID

4 Request Client Name with ID smRequestName
5: Data Message smData
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4.1 Register Client ID/Name (smRegister)

Funtion

Before a Client can communicate with the EGSEGateway it must register it’s ClientID and ClientName with the
EGSEGateway. The ClientID and ClientName MUST be unique amongst all registered Clients. The ClientName may

passed as an empty string, in which case the EGSERouter will create a unique name for its internal use.

Data Event

A Data Event message with Result = EGRSuccess is generated to acknowledge a successful registration of the Client.

smRegister Command Message

Field Value
Length 13+2+Length(ClientName)
MsglD smRegister
Resuit 0
DstID EGSEGateway ClientlD ($F000)
SrclD Client ID of Source of the Message
Token User defined
MsgData ClientlD Word
ClientName Nufl terminated string

smRegister Data Event Message

Field Value

Length 13

MsgiD smRegister

Result EGRSuccess

DstlD Client ID of Source of the Message
SrciD EGSEGateway ClientlD ($F000)
Token User defined

MsgData empty
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4.2 Unregister Client (smUnRegister)

Function
Remove Client with ClientID from the EGSERouter registry.

Data Event

A Data Event message with Result = EGRSuccess 1s generated to acknowledge a successful de-registration of the
Client.

smUnRegister Command Message

Field Value

Length 13

MsgiD smUnRegister

Result 0

DstiD EGSEGateway ClientlD ($F000)
SrclD Client ID of Source of the Message
Token User defined

MsgData ClientID

smUnRegister Data Event Message

Field Value

Length 13

MsglD smUnRegister

Result EGRSuccess

DstiD Client ID of Source of the Message
SrclD EGSEGateway ClientiD ($F000)
Token User defined

MsgData Empty
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4.3 Send application Data Message to destination Client (smSendMsg)

Function
The Message will be send to the Client with DstID. This message will cause a smData event to be generated in the
context of the Destination Client.

Data Event
None

smSendMsg Command Message

Field Value

Length 13 Length(UserData)

MsglD smSendMsg

Result 0

DstID Client ID of Destination of the Message
SrciD Client ID of Source of the Message
Token User defined

MsgData | UserData Array of bytes

smSendMsg Data Event Message

None. Generated in the context of the Destination Client, see Data Message (smData).
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4.4 Request Client ID of named Client (smRequestID)

Function

This message type allow a Client to obtain the ClientID of another Client when the Name is known if the other Client. It
is only possible to request the ClientID of Clients currently registered.

Data Event

MsgData contains the ClientID of the requested Client.

smRequestID Command Message

Field Value

Length 13+ Length{ClientName)

MsgiD smRequestID

Result 0

DstlD EGSEGateway ClientID ($F000)
SrciD Client ID of Source of the Message
Token User defined

MsgData ClientName Nuil terminated string

smRequestID Data Event Message

Field Value

Length 13+2

MsgID smRequestID

Result EGRSuccess

DstID Client ID of Source of the Message
SrciD EGSEGateway ClientlD ($F000)
Token User defined

MsgData ClientID Word
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4.5 Request Client Name with ID (smRequestName)

Function

This message type allows a Client to obtain the ClientName of another Client when the ID is known of the other Client.
It is only possible to request the ClientName of Clients currently registered.

Note: This function is not yet implemented.
Data Event
MsgData contains the ClientName of the requested Client.

smRegister Command Message

Field Value

Length 13+2

MsglD smRequestName

Result 0

DstID EGSEGateway ClientID ($F000)
SrclD Client ID of Source of the Message
Token User defined

MsgData | ClientlD Word

smRegister Data Event Message

Field Value

Length 13++ Length(ClientName)

MsglD smRequestName

Result EGRSuccess

DstID Client ID of Source of the Message
SrclD EGSEGateway ClientID ($F000)
Token User defined

MsgData | ClientName Null terminated string




-
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4.6 Data Message (smData)

Function
This Data Message is send by the EGSEGateway whenever a Client performs a SendMsg command with DstID being
one of the Client registered via the correction.

Data Event
MsgData contains the application data.

smData Command Message
Not applicable, See Send application Data Message to destination Client (smSendMsg).

smData Data Event Message

Field Value

Length 13+ Length(UserData)

MsgID smData

Result EGRSuccess

DstlD Client ID of Destination of the Message
SrclD Client ID of Source of the Message
Token User defined

MsgData UserData Array of bytes
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APPENDIX A EGSEROUTER.IDL

The listing included here is the DCOM IDL file of the EGSERcuter application.

Obtain current list from the software team.




PART 3

EGSE ROUTER - trial version

This CD contains the ESA EGSERouter, EGSEGateway, EGSETrafficSPY
and sample clients.

NOTE: All code is written in Borland Delphi v 5.0 pascal.

System Requirements:

Windows NT version 6 Service Pack € or
Windows 98.

The EGSERouter makes use of the Microsoft DCOM.

Pre-installation:

Prior to installation you must ensure that the Date properties
of Regional Settings to European standard as shown below.




Installation:

Installation is performed by InstallShield. Open the Install
directory and run Setup.exe from the Install directory.

Executables and Sample sources will be installed in the target
directory nominated during the setup procedure. The contents of
this directories are listed below.

EgseRouter.exe
EGSERouter Server. It is not necessary to execute the EGSERouter
explicitly. It will start automatically whenever a Client requires
it's services.

EgseGateway.exe
Gateway allowing TCP/IP Clients to communicate with applications
using the EGSERouter services

EgseTrafficSPY.exe
The EgseTrafficSPY will display messages send to the EGSERouter.
The monitor must be started manually.
WARNING: The EgseTrafficSPY will impact performance of the EGSERouter
When Enabled.

CallBackClient.exe
Sample Client making use of the EGSERouter’s capability to perform a
Callback to the client when data is available.
Note: - Signing On more than one client will cause the second and
subsequent client to be registered as Siblings.
- Both the ClientID and ClientName MUST be unique amongst
all Clients of the EGSERouter.
- Monitor the field RESULT. If this is NOT 0 after executing
a command (SignOn, SignOff, Send or Read) then the command
failed. See EGRResult.

PollingClient.exe

Sample Client using the polling method to obtain messages. The field
next to the READ button indicates the no. of message in the clients
input queue. Depress the READ button to read the messages.




Installation directory contents:

Directory PATH listing
Volume serial number is 0012FC%4 A02C:3702
C:\PROGRAM FILES\EGSEROUTER
| DelIsLl.isu
_DEISREG.ISR
_ISREG32.DLL

!

|

|

+---bin

| CallBackClient.exe
| EgseGateway.exe

| EgseRouter.exe

| EgseTraficSPY.exe
| PollingClient.exe
|

\

———Samples
+---Lib

| EGRBuffer.pas

| EGRClientStubs.pas

| EGRGlobals.pas

I EGRMessage.pas

I EgseClientStub.pas

! EgseRouter.tlb

| EGSERouter TLB.dcr

| EGSERouter TLB.pas

| E_Time.pas

| HexMemo.pas

| MTAThread.pas

I VerInfo.pas

l

\

~--SampleClients

| SampleClients.bpg

| SampleClients.dsk

|

+---CallBackClient

J CallBackClient.cfg
CallBackClient.dof
CallBackClient.dpr
CallBackClient.dsk
CallBackClient.res
CallBacklClientMain.dfm
CallBacklClientMain.pas

EgseTrafficSPY.cfg
EgseTrafficSPY.dof
EgseTrafficSPY.dpr
EgseTrafficSPY.drc
EgseTrafficSPY.res
EgseTrafficSpyMain.dcu
EgseTrafficSpyMain.dfm
EgseTrafficSpyMain.pas

l

I

[

|

I

I

l
+-~--EgseTrafficSPY
|

l

[

l

I

|

|

|

| TrafficSpyMain.dfm
|




+--~PollingClient

|
l
I
|
|
{
I
[
\

PollingClient
PcllingClient

-—-TestRouterStub

[
l
\
|
I
l
\

main.dfm
main.pas

TestRouterStubDll.
TestRouterStubDll.
TestRouterStubDll.
TestRouterStubDll.

--—LabView

.cfg
.dof
PollingClient.
PollingClient.
PollingClient.
PollingClientMain.
PollingClientMain.

dpr
dsk
res

dfm
pas

cfg
dof
dpr
res

GatewayClient.vi
HEX dump.vi
WriteToGateway.vi




