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1. Introduction

This document have details of DDS usage for the processes communication. Topics provide the basic connection points between DataWriters and DataReaders. DDS topic provides the communication interface between processes/systems. So we can implement the DDS topic as interface protocol and use this protocol for receiving and sending data between processes.  The TOPIC IDL/Structure can be viewed as interface protocol. Process that formats the data knows how to format and send, process receiving this data knows how to receive data and parse it.

This to simplify the implementation of DDS as a standard protocol, reduces the code generation. Applications return in different languages can communicate easily.

1.1 Scope

DDS is used for data integration and inter-processes communication when those process have same interfaces and run on same or different systems and to integrate application and data. This document assumes the reader familiarity with development with OS and development languages on related systems.
DDS interface is a used as a communication package that will be used by all The Next Generation systems of products to provide communications between devices and software components [This may change in feature depending upon the capabilities of DDS].

1.2 References

Documents: RTI_ConnextDDS_CoreLibraries_UsersManual.
DDS: Data-Distribution Service is a virtual Global Data Space where applications can share information by simply reading and writing data.
DDS DOMAIN: Domain represents a global data space. It is a logical scope (or "address space") for application to communicate using Topic.
DDS TOPIC: Topic is DDS interface that the application processes use to communicate data, i.e. send and receive data.

2. Components

Following Diagram shows the DDS communication interface. Application-1 and Application-2 shown can on same or different systems, using different programming languages. DDS Interface API (DDS I/F API) total of 2300 lines of code keeps track of the applications DDS entities, QOS:
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2.1 Interface

TOPIC:  Topics provide the basic connection points between DataWriters and DataReaders. TOPIC is the mode/way of communication and data exchange between processes,   
IPRC_COMM_LINK- This is the name of IDL, communication base data structure. This is the process communication protocol. 
IDL Fields: In the below data fields of the IDL/Structure except Data all other are header fields .
RefNumber : For tracking/user purpose number.
Domain        

: Multiple domain communication support.
SRC System

: Source system of this message

DEST System

: Destination system of this message.
SRC


: Source Topic of this message
DEST           

: Destination Topic of this message.
Time_Date   

: Time at message created.
Type             

: Type like data, status, stop command , start/restart command

subtype         

: additional supporting type.

Data Len      

: Length of data for verification/check
Data              

: Application/User Message Data formatted as per interface agreement.
For communication we have only one IDL file and three other files , total four files created and maintained by developer. The rest of the files generated by rtidds tool rtiddsgen.  
This same interface will be used to create the different user defined TOPIC as per need of applications to establish the process communication.
All QOS files can be saved in particular directory, dds_config. and naming convention can be followed to name this file so the topic can find it and use this QOS file.
2.2 IDL File
struct IPRC_COMM_LINK {
   short                h_Domain;

    char                h_srcsys[32];

    char                h_destsys[32];
    long                 h_RefNumber;
    long                 h_TimeDate;

    short                h_Type;

    short                h_SubType;

    char                 h_srcTopic[32];

    char                 h_destTopic[32];

    long                  h_DataLen;

    char                  Data[4096];
};
2.3 Interface Files
 iprclink__interface.h, This has the structs and API definition,
typedef enum {

        LINK_UNKNOWN,

        LINK_READER,

        LINK_WRITER,

} iprc_link_type;
            /*            Msg                  */

typedef struct LinkDada {

        IPRC_COMM_LINK   *body;

} LinkData;
int iprclink_api_create_link( int domainId, const char* topic_name, Listener_callBack func, int flag );

IPRC_COMM_LINK* iprclink_link_api_create_data();
ReturnCode_t iprclink_api_delete_data(IPRC_COMM_LINK *data);
ReturnCode_t iprclink_link_api_send(IPRC_COMM_LINK *data, LINKDataWriter *data_writer);

iprclink__types.h, This file has user defined types of DDS
iprclink_api.c, This file has implementation of the API.
Here are layers of code Generated and Developed. 
	APPLICATION1
TOPIC_NAME1
	APPLICATION2
TOPIC_NAME2
	APPLICATION3

TOPIC_NAME3


	APPLICATION4

TOPIC_NAME4

	API - Engineer developed code. The number of lines including test, qos, readme, build files are  2300 lines.
iprclink__types.h, iprclink__interface.h, iprclink_api.c
All application will use only this code to create their own TOPICs Subscriber, Publisher, Send and Receive data. 

	DDS Generated Code: no matter how many application following number of files remain same, no increase in number, size of file.
IPRC_COMM_LINK.c, IPRC_COMM_LINK.h, IPRC_COMM_LINKPlugin.c, IPRC_COMM_LINKPlugin.h, IPRC_COMM_LINKSupport.c, IPRC_COMM_LINKSupport.h, USER_QOS_PROFILES.xml


	Engineer created IDL: IPRC_COMM_LINK.idl , only file used by all applications.


iprclink_api.c, iprclink__interface.h: 

These sources are organized as per their names that includes the current set of api to create link and create data and send and receive data. Data receiver can establish callback function for link/topic to process incoming message. The effort is made in the api to support to create communication topic/link in multiple domains. This will allow applications to participate in more than one domain. And special note here because the default domain id is assumed zero in the DDS libraries, this api will not accept zero domainID. 
iprclink__types.h: 
This defines the user defined types of the iprclink structures and api.
Iprclink_test:
These are files to help to test these api.  
2.4 Conclusion/Summary:

This simplify the implementation of DDS as a standard protocol, reduces the code generation. Applications return in different languages can communicate easily.
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