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Preface

About the C Tutorial Guide

The C Tutorial Guide introduces OpenSplice’s main concepts, aided by code
examples which use the OpenSplice API to create a chat room using OpenSplice’s
publish and subscribe features in order to enable users to efficiently communicate
with each other.

The tutorial examples progress from introducing basic concepts, gradually
developing them through to a complete application. The complete source code for
the example are listed in the Appendices!.

Please note that the C Tutorial Guide is not intended to covers all aspects of
OpenSplice, but simply to introduce essential concepts and enable users to begin
using OpenSplice as quickly as possible.

The OpenSplice DDS API is embedded in different programming languages. The C
Tutorial Guide covers the C version of OpenSplice: refer to the appropriate tutorial
version for the other supported languages. Example code for all supported
languages are listed in the C Tutorial Guide's Appendices.

Intended Audience

The C Tutorial Guide is intended to be used by C programmers who are using
OpenSplice to develop applications.

Organisation

& PRISMTECH

Chapter 1, Introduction to OpenSplice DDS, provides an introduction about
OpenSplice DDS product and the OMG DDS standard which OpenSplice DDS is
based on. This chapter explains the various DDS profiles and the extent that
OpenSplice supports them. Also, the tools which are included with OpenSplice are
briefly described. Introduction to OpenSplice DDS can be skipped if you are aready
familiar with OpenSplice.

Chapter 2, A DDS-based Chatroom, describes the high-level architecture of an
example chatroom application, called Chat, which the C Tutorial Guide uses to
explain how to develop applications using OpenSplice. The chapter also analyses
the example application is constructed from autonomous components.

Chapter 3, Data Modelling, explains how to define data modelsin IDL and how to
trandate this IDL model into your chosen language, including how to represent the
IDL in the C language.

1. Please note that the examples provided in this guide are intended for instructional
purposes only and have not been optimised for resource usage.

iX
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Chapter 4, Managing Domains and Topics describes the initial steps that are needed
to connect an application to a DDS Domain as well as how to define the topics the
application will usein the Domain. This chapter explains concepts and skillsthat are
needed for subsequent steps in developing an application, such as creating and
deleting Entities by means of afactory, error handling and tailoring QoS settings.

Chapter 5, Publishing the Data, and Chapter 6, Subscribing to Data, describes how
to publish data and make subscriptions for accessing information, respectively. A
primitive version of a message board, called MessageBoard, that sends all incoming
chat messages to your screen is introduced.

Chapter 7, Content-Subscription Profile and Listeners further devel ops the message
board application by adding content awareness through the use of filters, queries
and event-based data notification.

Chapter 8, Waiting for Conditions, describes how to display user activity and how to
keep track of usage history in the chat room through the use of Conditions, WaitSets,
and Quality of Service policies (QosPolicy) which are employed in a UserLoad
application.

The Appendices contain listings of all example source code used in the C Tutorial
Guide, plus the code listings for the other languages supported by OpenSplice.

The Bibliography containsalist of references used by the guide and which also may
provide useful or essential information.

Conventions

i

C++

Java

X
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The conventions listed below are used to guide and assist the reader in
understanding the C Tutorial Guide.

Item of special significance or where caution needs to be taken.
Item contains helpful hint or special information.

Information applies to Windows (e.g. XP, 2003, Windows 7) only.
Information applies to Unix-based systems (e.g. Solaris) only.

C language specific.

C++ language specific.

C# language specific.

Javalanguage specific.

Hypertext links are shown as blue italic underlined.

On-Line (PDF) versions of this document: Items shown as cross-references, e.g.
Contacts on page xi, act as hypertext links: click on the reference to go to the item.
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% Conmands or input which the user enters on the
command |ine of their conmputer term nal

Couri er fontsindicate programming code and file names.

Extended code fragments are shown in shaded boxes:
NameConponent newNane[] = new NanmeConponent|[1];

/1l set id field to “exanple” and kind field to an enpty string
newNane[ 0] = new NameConponent (“exanple”, “*);

Italics and Italic Bold are used to indicate new terms, or emphasise an item.

Sans-serif and Sans-serif Bold are used to indicate elements of a Graphical User
Interface (e.g. an OK button) and sequences of actions, such as selecting File > Save
from amenu.

Sep 1: Oneof several steps required to complete atask.

& PRISMTECH

Contacts

PrismTech can be reached at the following contact points for information and
technical support.

USA Corporate Headquarters European Head Office

PrismTech Corporation PrismTech Limited

400 TradeCenter PrismTech House

Suite 5900 5th Avenue Business Park

Woburn, MA Gateshead

01801 NE11 ONG

USA UK

Tel: +1 781 569 5819 Tel: +44 (0)191 497 9900
Fax: +44 (0)191 497 9901

Web: http: //www.prismtech.com

Technical questions:  crc@prismtech.com (Customer Response Center)

Sales enquiries: sales@prismtech.com
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CHAPTER

Introduction to OpenSplice DDS

This section starts by introducing the concepts and philosophies behind the Object
Management Groups Data Distribution System (OMG DDS) standardization
process. It will explain the characteristics of the different DDS profiles, and will
explain how these profiles are incorporated in the OpenSplice DDS product. Then it
will provide a short impression of the basic architecture of OpenSplice DDS and
how this influences issues like scalability and configuration, followed by a detailed
overview of all the benefits that the OpenSplice DDS product will offer you. Finally
the OpenSplice DDS Productivity Tools are introduced and it is explained how these
might dramatically decrease the costs of your development and maintenance efforts.

Overview

& PRISMTECH

Real-time availability of information is of utmost importance in the large class of
network-centric systems. Information generated from multiple sources must be
distributed and made available to 'interested parties' taking into account Quality of
Service (QoS) offerings by information-producers and requests by
information-consumers. Especially in real-time and mission-critical systems, getting
'theright data at theright time at the right place' is not atrivia task at all and up until
recently, there were no standards nor COTS products that addressed this challenge
in an integrated solution. The OMG recognized this need for a Data Distribution
Service (DDS) and organized members with vast experience in both the 'underlying'
technologies (networking and information-management) as well as 'user-level’
requirements (distributed, real-time and mission-critical system characteristics),
including Thales Naval Netherlands, to join forces and these members defined the
'OMG-DDS service. The OMG-DDS service specifies a coherent set of profiles that
target real-time information-availability for domains ranging from small-scale
embedded control systems up to large-scale enterprise information management
systems. Each DDS-profile adds distinct capabilities that define the service-levels
offered by DDSin order to redlize this 'right data at the right time at the right place
paradigm:

* Minimum Profile - this basic profile utilizes the well known publish/subscribe
paradigm to implement highly efficient information dissemination between
multiple publishers and subscribers that share interest in so called ‘topics. Topics
are the basic data structures expressed in the OMG's IDL language (allowing for
automatic generation of typed 'Readers and 'Writers' of those 'topics for any mix
of languages desired). This profile also includes the QoS framework that allows

3
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1 Introduction to OpenSplice DDS 1.1 Overview

4

the middleware to 'match' requested and offered Quality of Service parameters
(the minimum profile offering basic QoS attributes such as 'reliability’, ‘ordering'
or 'urgency").

Ownership Profile - this 'replication’ profile offers support for replicated
publishers of the same information by allowing a 'strength’ to be expressed by
each publisher so that only the 'highest strength’ information will be made
available to interested parties.

Content Subscription Profile - this 'content awareness profile offers powerful
features to express fine grained interest in specific information content (content
filters). This profile aso allows applications to specify projection views and
aggregation of data as well as dynamic queries for subscribed 'topics' by utilizing
a subset of the well known SQL language whilst preserving the real-time
requirements for the information access.

Persistence Profile - this 'durability’ profile offers transparent and fault tolerant
availability of 'non volatile' data that may either represent persistent 'settings' (to
be stored on mass media throughout the distributed system) or 'state’ preserved in
a fault tolerant manner outside the scope of transient publishers (allowing late
joining applications and dynamic reallocation).

& PRISMTECH
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1 Introduction to OpenSplice DDS 1.2 OpenSpliceDDS Summary

Object Orientated information view
Q Local object-maodel extending the distributed DCPS data-model
Q Manages relationships and supports native langitage constricts

Distributed QoS-driven information management
O Fault tolerant and global persistence of selected data

Subscription

Q Guaranteed data availability supports application fauli-tolerance
Q Content-aware filtering and dvnamic queries:

U reducing application-complexity

Q improving system-performance
© 7 Real-time pub/sub messaging:~ ~ ~ ~ ~ ~ "~
D _‘I.\:I'HC}’UT}”UH.\' 'OH(’-I‘O-HF{."J.F_"I' ' J‘L’(I)-HHIL’ (!ﬂ'f{f commumnication
W Dynamic data-flow based on ‘current-interest’ (pub sub)

Ownership | Q Platform independent data-model (IDL)

U Strong-tvped interfaces for multiple langnages

Minimum- < : O Information Ownership management for replicated publishers
Profile

Figurel OMG DDSLayers

1.2 OpenSplice DDS Summary

& PRISMTECH

PrismTech's OpenSplice DDS, is a second generation, fully compliant OMG DDS
implementation, offering support for all the DCPS profiles (minimum profile,
ownership profile, content subscription profile and persistence profile). OpenSplice
DDSwasinitially developed as SPLICE-DDS by Thales Naval Netherlands (TNL),
one of the co-authors of the DDS specification and is the result of TNL's over 15
year experience in developing distributed information systems for naval Combat
Management Systems (CMS). This field proven middleware is used as the
‘information backbone' of TNL's TACTICOS CMS currently deployed in 15 navies
around the world. OpenSplice DDS is the 2nd generation COTS evolution of this
successful product and consists of several modules that cover the full OMG
specification as well as provision of total lifecycle support by an integrated
productivity tool suite:

» OpenSplice DDS core modules cover the "Minimum™ and "Ownership” profiles
that provide the basic publish-subscribe messaging functions. The minimum
profile is meant to address real time messaging requirements, where performance
and low footprint are essential. The ownership profile provides basic support for
replicated publishers where 'ownership' of published datais governed by 'strength’
indicating the quality of published information.

5
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1 Introduction to OpenSplice DDS 1.3 OpenSplice DDS Architecture

» OpenSplice DDS content subscription and persistence profiles provide the
additional information management features, key for assuring high information
availability (fault tolerant persistence of non-volatile information) as well as
powerful 'content aware' features (filters and queries), thus enabling unmatched
performance for the full range of small scale embedded up to large scale fault
tolerant systems.

Free evaluation licenses of OpenSplice DDS are available by e-mailing
sales@prismtech.com. Currently supported platforms include Solaris Sparc, Linux
x86, x86 and VxWorks PowerPC, whereas supported languages are C, C++
(standalone or in seamless cohabitation with any ORB and related C++ compiler)
and Java.

OpenSplice DDS Architecture

Overdll

To ensure scalability, flexibility and extensibility, OpenSplice DDS has an internal
architecture that utilizes shared memory to 'interconnect' not only all applications
that reside within one computing node, but also 'hosts a configurable and extensible
set of services. These services provide 'pluggable’ functionality such as networking
(providing QoS driven real-time networking based on multiple reliable multicast
‘channels), durability (providing fault tolerant storage for both real-time 'state’ data
as well as persistent 'settings'), and remote control & monitoring 'soap service'
(providing remote web based access using the SOAP protocol from the OpenSplice
DDS Tuner tools).

Scalability

OpenSplice DDS utilizes a shared-memory architecture where data is physically
present only once on any machine, and where smart ad-ministration still provides
each subscriber with his own private 'view' on this data. This allows a subscriber's
data cache to be perceived as an individual 'database’ that can be content-filtered,
queried, etc. (using the content-subscription profile as supported by OpenSplice
DDS). This shared-memory architecture results in an extremely low foot-print,
excellent scalability and optimal performance when compared to implementations
where each reader/writer are ‘communication-endpoints’ each with its own storage
(in other words, historical data both at reader and writer) and where the data itself
gtill has to be moved, even within the same physical node.

Configuration

The OpenSplice DDS middleware can be easily configured ‘on the fly' by specifying
(only the needed) services to be used as well as configuring those service for
optimal matching with the application domain (networking parameters, durability
levels, etc). Easily maintainable XML files are utilized to configure all OpenSplice

6
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1 Introduction to OpenSplice DDS 1.4 OpenSplice DDSImplementation Benefits

services. OpenSplice DDS configuration is also supported by means of the MDA
tool set allowing system/network modelling and automatic generation of the
appropriate XML configuration files.

Computing-Node B

nSplice App-1 App-2 App-3
Tool-Suite

Shared memory

(XML)
Config- Soap- Network- Durability-
Service Service Service Service
/N
[

( network >

Figure2 OpenSplice DDS Pluggable Service Architecture

i Figure 2 only shows one node whereas there are typically many nodes within a
system.

1.4 OpenSplice DDS Implementation Benefits
Table 1 below shows the following aspects of OpenSplice DDS, where:

Features significant characteristics of OpenSplice
Advantages shows why afeature isimportant
Benefits describes how users of OpenSplice can exploit the advantages

7
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1 Introduction to OpenSplice DDS

1.4 OpenSplice DDSImplementation Benefits

Table 1 OpenSplice DDS Features and Benefits

Features Advantages Benefits
General I nformation-centric Enable dynamic, loosely | Simplified & better scalable
coupled system. architectures
Open standard 'Off the shelf' solutions Lower cost, no vendor lock
in
Built on proven|intended for most the|Assured quality and
technology demanding situations. applicability
TNN/PT ‘inheritance  |Decade long of ‘DDS’ | Proven suitability in mission
experience critical domain
Functional Real-time pub/sub Dynamic/asynchronous data| Autonomous decoupled
communication applications
Persistence profile Fault tolerant data|Application fault tolerance
persistence and data high availability
Content-sub. Profile Reduced complexity & |Easier application design &
higher performance. scalable systems
Performance Shared memory low footprint, instant data| Processor Scalability
availability
Smart networking Efficient data transport Network Scalability
Extensive IDL sup. Includes unbounded strings, | Data Scalability
sequences
Usability Multiple language Any (mix) of C, C++, Java, | Supports (legacy) code,
Ada alows hybrid systems
Multiple platforms Any (mix) of Enterprise & |Intercons, enterprise and
RTE Oss embedded systems
Tooling and Ease | All metadata at runtime | Dynamic discovery of all | Guaranteed data integrity
of use ‘entity info'
Powerful tooling Support for complete system | Enhanced productivity and
lifecycle System Integration
Remote connect Web based remote access & | Remote diagnostics using
control standard protocols
L egend: Equal to competition | Better than competition Far surpassing competition

OpenSplice DDS Tuner

The 100% Java based OpenSplice DDS Tuner tool greatly aids the design,
implementation, test and maintenance of OpenSplice-based distributed systems:

8
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1 Introduction to OpenSplice DDS 1.4 OpenSplice DDSImplementation Benefits

& PRISMTECH

» Design - During the design phase, once the information model is established (in

other words, topics are defined and 'registered' in a runtime environment, which
can be both a host environment as well as atarget environment), the OpenSplice
DDS Tuner allows creation of publishers/writers and subscribers/readers on the
fly to experiment and validate how this data should be treated by the middleware
regarding persistence, durability, latency, etc.

Implementation - During the implementation phase, where actual application
level processing and distribution of thisinformation is developed, the OpenSplice
DDS Tuner allows injection of test input data by creating publishers and writers
‘'on the fly' as well as validating the responses by creating subscribers and readers
for any produced topics.

Test - During the test phase, the total system can be monitored by inspection of
data (by making 'snapshots’ of writer and reader history caches) and behaviour of
readers & writers (statistics, like how long data has resided in the reader's cache
before it was read).

Maintenance - Maximum flexibility for planned and 'ad hoc' maintenance is
offered by allowing the 100% JAVA based OpenSplice DDS Tuner tool suite
(which can be executed on any JAVA enabled platform without the need of
OpenSplice DDS to be installed) to remotely connect via the web based SOAP
protocol to any 'reachable’ OpenSplice DDS system around the world (as long a
HTTP connection can be established with the OpenSplice DDS computing nodes
of that system). Using such a dynamic connection, critical datamay be logged and
data sets may be 'injected' into the system to be maintained (such as new settings
which can be automatically 'persisted' using the QoS features as offered by the
‘persistence profile supported by OpenSplice DDS).

9
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1 Introduction to OpenSplice DDS

Splice-Tuner
TOTAL SYSTEM CONTROL

« 100 %o Java-based
* Remote connect via SOAP
* Monitor & Control:

« all DDS-entities & relations

* all QoS =ettings

= all services such as:

* comumumication
* durability-gervice

= Interactive browsing:

* inspect any data-cache

* make cache-snapshots

= view statistics
* Reading Writing data:

* create readers writers

= readwrite any data
* Multiple views:

* participant view

= Lopic view

* partition view
* Dvmamic creation of:

= readers (with filters quenes)

* writers (with input validation)
* Antomatic discovery of:

= Partitions & participants

* Topics with name type

* related publishers/writers

= related subscribers readers
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1.5 Conclusion
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penSplice DDS Tuner

PrismTech's OpenSplice DDS product complemented by its tool sup-port together
encompass the industry's most profound expertise on the OMG's DDS standard and

products.

The result is unrivalled functional DDS-coverage and performance in large-scale
mission-systems, fault-tolerance in information availability, and total lifecycle
support including round-trip engineering. A complete DDS solution to ensure a
customer's successful adoption of this exciting new technology and to support
delivery of the highest-quality applications with shortest time to market in the
demanding real-time world.
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CHAPTER

A DDS-based Chatroom

This section introduces the basic architecture of a Chatroom that is based on
OpenSplice DDS. Each subsequent section will elaborate on this basic architecture:
a data model will be defined first, then the publishing side will be created, followed
by the subscribing side, which will be developed in a number of iterations,
increasing its functionality step by step. Finally a monitor will be added that keeps
track of the number of Chattersthat are currently logged on to the Chatroom.

Client-Server vs Peer-to-Peer

& PRISMTECH

In this tutorial we want to build an application that uses OpenSplice DDS to
distribute chat messages. Traditionally, chatrooms are examples of common
client-server architectures, where clients (the chatters) connect to a server (the
chatroom) and identify themselves by giving their user name. (In most cases they
will have to confirm their identity by providing a password as well.). After the
server has recorded their identity, the clients can send as many chat messages as
they like. The chatroom collects the chat messages of each client and will forward
them to al other participating clients. New clients can request to join a chatroom at
any moment in time: they will then have to identify themselvesto the server, and the
server will make sure that al chat messages received from that moment on will also
be forwarded to the newly added client. An example of such atypical client-server
approach is presented in Figure 4.

11
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2 A DDS-based Chatroom 2.1 Client-Server vsPeer-to-Peer

Node3

room

Server

>

)
Chat- "
;/l

Node4

Node2

Figure4 Client-Server Based Approach for a Chatroom

As can be seen from this example, the server is the single point of failure. If it fails,
all chatter applications get disconnected. On top of that, every connection is
point-to-point, meaning that every chat message is forwarded to each client
individually. If the number of connected clientsis doubled, the number of messages
transmitted from the server is doubled as well. (Provided that the newly added
clients do not transmit any chat messages of their own, which would increase the
network load even further and could even quadrupleit.)

To provide for a more efficient chatter approach, we will employ the DDS-DCPS.
The ideais to remove the Chatroom server altogether and let the chat applications
(which can now no longer be called clients) directly communicate with each other.
The architecture will then become less centralized and will ook more like the
picture presented in Figure 5.

Figure5 DDS-based Approach

12
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2 A DDS-based Chatroom 2.2 Analysing the Chatroom Example

As can be seen from this picture, all applications are equal; there is no centralized
point of failure. If anode crashes, al Chatters on that node die, but al the others can
keep communicating with each other. What's more, every chat message only has to
be transmitted over the network once (using either multicast or broadcast) to deliver
it to all the other interested Chatters. Scaling up the number of Chatter applications
does not use up any more bandwidth, except of course for the messages sent by
these newly added Chatters.

Analysing the Chatroom Example

& PRISMTECH

In order to focus on the DDS aspect of our Chatroom example, and not on things

such as its graphical representation, we will have to break down the problem into

several autonomous applications. The following separate applications are

distinguished:

» Chatter - This part is responsible for publishing the identity of the user, followed
by all chat messages he or she wishes to transmit. (This application is write only.)

» MessageBoard - Thispart isresponsible for subscribing itself to all chat messages
and for displaying them in the order in which they are received. (This application
isread-only).

» UserLoad - This part is responsible for continuously keeping track of users that
join and leave the Chatroom. (This application is read only).

Each of these functional parts will be modelled as a separate process, each one using
the standard output to print its messages. Although this constitutes a very primitive
User Interface, it completely separates user input from user output thus compl etely
removing the need for any layout related function calls. This helps us to focus our
applications almost entirely on efficient utilization of the DCPS, which is the main
purpose of thistutorial.

13
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CHAPTER

Data Modelling

OpenSplice DDSdistributes its data in structured data types, which are transported
by means of topics. The first step when using OpenSplice DDS consists of defining
these data types. Snce OpenSplice can be used on several different platforms with
several different programming languages, OMG IDL is used as a language and
platformindependent modelling language.

This section starts by introducing some basic DDSterminology, which isrequired to
understand the conceptual differences between topics, data types, samples and
instances. After that, it will explain which subset of IDL you may use to model your
data types, and how to annotate this model with your key field definitions. Finally it
will explain how to use the OpenSplice preprocessor to compile the IDL model into
your language of choice.

Data Types, Samplesand | nstances

& PRISMTECH

All data you want to distribute using OpenSplice DDS has to be defined as a topic.
A topic is an aggregation of a structured data type, a keylist, and a specific Quality
of Service (QoS) annotation. The keylist is specified as part of the data-type, and
identifies the keyfields for that data type. These keyfields can be used to uniquely
identify instances of the data type in question, which is avery common approach in
relational modelling.

A topic isidentified by atopic name that is unique in the context of the Domain
where it is used. Note that a topic name and a type name represent two different
things: the type name represents the name of the structured data type, the topic name
represents the aggregation of this data type with a specific QoS annotation. One data
type can be used in several different topic definitions (using different or even the
same QoS annotations).

To clarify the efficient usage of topics and to avoid confusion, some basic DDS
terms will have to be defined in more detail first:

+ Data type - A DCPS data type represents the definition of a piece of information
and is normally declared in IDL as a structured datatype. A data type may embed
any number of other data types, but cyclic nesting data types is not possible.
Datatypes that are to be distrubuted using topics must be annotated by a
declaration of the key fields for that data type.

» Sample - A DCPS sample represents an allocated data type: in other words, a set
of attribute values that is to be distrubuted using atopic.

15
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3.2 Modelling Data Typesin IDL

» Keyfield - Some fields of a structured datatype can be annotated as being
keyfields. The combined values of all keyfields in a sample make up the identity
of the item whose state the sampl e describes.

* Instance - A DCPS instance represents the notion of a specific observable item,
whose state at a certain moment in time can be represented by a sample of a
specific data type. The observable item is uniquely identified by the values of its
key fields: two samples with different key values represent the states of different
instances; two samples with the same key values represent the state of the same
instance (but probably these samples represent the state of the instance at different
moments in time).

Modelling Data Typesin IDL

16

A data type represents a structured data type, like an IDL st ruct with several
members and a keylist. Whenever you want to read or write topics, you will actually
be reading or writing samples of a specific data type. The definition of each data
type you will be using has to be written in (a subset of) OMG IDL. The keylist
cannot be expressed in IDL, so OpenSplice DDS introduced a special #pr agma
statement for that purpose.

For our chatter application, we will have to define the data types that need to be used
to exchange messages between several chatters. We will need at least one topic to
transmit the chat messages, and these messages must be accompanied by the user ID
of its sender. We can of course use the sender's username as the user 1D, but thiswill
mean that the topic's key field will be represented by a string, which may be
expensive to process. For this reason, and aso for some illustrational purposes, we
will decide to make the user 1D a 32 bit integer (in other words, an IDL | ong), and
to introduce a second topic that maps this user ID to the user's name.

When a Chatter application starts, it will make its existence known to the world by
publishing a NameSer vi ce instance, containing a unigue user | D value and the
name of the user (which can not be longer than 32 bytes, excluding the "\ 0'
terminator according to the IDL). The user | Dfield will act as a key to find the
corresponding username. After the application has published hisuser | D and
username, it can start sending chat messages into the world. Each chat message is
represented by a Chat Message instance, containing the user | D of its sender
(which acts as its key field), a sequence number expressing the number of chat
messages already transmitted, and the message itself, which is an unbounded
st ri ng. Unbounded strings can be of arbitrary length. The resulting topic model is
presented below:

1. Theuseof customized pragma statementsis compliant with the IDL standard.

& PRISMTECH
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3.2 Modelling Data Typesin DL

1 nodul e Chat {

2 const | ong MAX_NAME = 32;

3 t ypedef string<MAX NAME> naneType;

4

5 struct Chat Message {

6 | ong user | D; /I owner of message
7 | ong i ndex; /| message nunber

8 string cont ent; /'l message body

9 }

10 #pragma keylist Chat Message userlD

11

12 struct NaneService {

13 | ong user | D /1 uni que user identification
14 naneType nane; /1 name of the user
15 ;

16 #pragma keylist NaneService userlD

17 ;

Inline 1 anodul e called Chat isopened, that acts as a scope for all the following
declarations. Line 5 introduces the structured data type called Chat Message, that
contains al the information that is required to identify a specific chat message. Line
10 defines the keylist for this data type (using the #pr agna keyl i st statement): it
first identifies the data type to which it applies by name, followed by alist of the
names of all attributes that represent its key fields (use spaces in case of multiple
key fields).

Although the definition of Chat Message isfully OMG IDL compliant, the keylist
definition is specific to OpenSplice and mandatory for all data types that are to be
used as a topic. The OpenSplice preprocessor will not generate appropriate
DataReaders and DataWriters for data types that do not have a corresponding keylist
definition. A keylist definition should always be located in the same module as the
datatype it applies to. Apart from that requirement, the exact location of the keylist
statement isirrelevant (it may be located before or after the actual definition of the
data type).

Data Types without a keylist definition can still be used as embedded structures for
data types that do have a keylist definition. Data Types that are to be used as topics
but that do not require any keyfields (so called singleton instances) still require a
keylist definition, but with an empty keylist. In case of the example above, if we did
not require any keys, line 10 could be replaced by the following statement:

#pragma keyl i st Chat Message

In the example above, only avery limited subset of IDL is being used. Apart from
thetrivial primitives (e.g. structures consisting of (unsigned) short, (unsigned) long,
(unsigned) long long, float, double, boolean, octet and char), OpenSplice is also
capable of handling fixed length arrays, bounded and unbounded sequences,
bounded and unbounded strings, union types and enumerations. Types can be
nested, which means that a struct can contain astruct field or an array of structs, or a

17
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3.3 Language Specific Representation

sequence of strings or an array of sequences containing structs or... many more
complex examples you can think of. Any definition following the OpenSplice IDL
subset is allowed (refer to the OpenSplice DDS IDL Preprocessor Guide). It is
important to know that the preprocessor used by the DCPS accepts struct definitions
only, not interfaces or value types (occurrences of both types will be ignored by this
preprocessor).

You have to remember, however, that in the case of sequences and st ri ngs, you
as a programmer are responsible for claiming and releasing memory resources and
initializing the data type. For example, the string field cont ent of the
Chat Message can be used only after the programmer has allocated the necessary
memory. For more information on using the generated C structs see the OMG's C
Language Mapping Specification.

L anguage Specific Representation

18

Even though the data type is defined using IDL, your application (when written in
C) will be using an equivalent C struct. Thisis achieved by invoking the OpenSplice
DDS IDL preprocessor, an application that translates your IDL data type definition
into amatching C definition. The exact trandation is defined by the OMG IDL to C
mapping. The ChatM essage definition will result in the following C code:

18 #i ncl ude <dds_dcps. h>

19

20 #i f ndef _Chat _Chat Message_defi ned

21 #def i ne _Chat _Chat Message_defi ned

22 #i fdef _ cpl uspl us

23 struct Chat _Chat Message;

24 #else /* _ _cplusplus */

25 typedef struct Chat_Chat Message Chat _Chat Message;
26 #endif /* _ _cplusplus */

27 #endif /* _Chat_Chat Message_defi ned */

28 Chat _Chat Message *Chat _Chat Message__al l oc (voi d);
29

30 struct Chat_Chat Message {

31 DDS_| ong user | D;

32 DDS | ong i ndex;

33 DDS_string content;
34}

As can be seen, the preprocessor alters the IDL typename by adding the prefix
Chat _ (generated from the IDL module name), to allow for the scoping required by
the IDL module. It also provides a typedef named Chat _Chat Message, which
simplifies the declaration of a chatmessage variable because of itsimplicit struct
declaration, as can be seen from the following example application:

& PRISMTECH
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3.4 Invoking the IDL Pre-processor

35 /1 explicit struct declaration.
36 struct Chat _Chat Message nessagel;
37

38 /[l inplicit struct declaration.
39 Chat _Chat Message nessagez2;

For C++, thisway of declaring variablesis aready supported (so the typedef is not
applied when a C++ compiler is being used), but for convenience we added it to the
C APl aswell. The preprocessor also generates an allocation function, as mandated
by the IDL to C language mapping, which can be used to allocate samples of a data
type on heap. For our current example this allocation function is named
Chat _Chat Message__al | oc() (seeline 28). Additional information is provided
in the OpenSplice DDS C Reference Guide.

The type of each of thefields in the struct is based on the IDL to C mapping, with
the difference that the CORBA _ prefix of each primitive typeisreplaced by a DDS_

prefix. (The semantics for each of the types have not been changed with respect to
the language mapping). This deviation represents the fact that we are dealing with a
standalone C API, that has no dependencies on CORBA whatsoever. API's that
cohabitate with CORBA use the pre-processor that comes with the ORB to do the
IDL translation. In that case there will be plenty of CORBA dependencies in the
generated code.

Invoking the DL Pre-processor
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If you want to reproduce the example, create a file named Chat.idl. Insert the IDL
definition given in the previous example into this file. Run the IDL pre-processor
from the command line using:

% idlpp -S-I ¢ Chat.idl

If it successfully completes, examine the resulting file called Chat Dcps. h, which
contains the C structs. Do not include this file directly into your application though,
but use the Chat . h fileinstead. That file is a collection of al relevant information
for your application. For now, ignore all other files that are also generated by the
preprocessor, we will get back on some of those in alater section.

The - S option specifies that the IDL pre-processor should run in SandAlone mode,
meaning that it does not have any dependency on CORBA and so can be used
without any ORB being installed.

The -1 option indicates the target language, which in this case represents C code.
Other supported languages are Java (- | j ava) and C++ (-1 cpp). Seethe IDL
Pre-processor Guide for asummary of all other possible options.

19
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CHAPTER

Managing Domains and Topics

In this section you will write your first OpenSplice DDS application. Before you are
ready to start writing the first lines of code, we need to explain a little about some
basic DDS building blocks and the way data is handled in OpenSplice DDS. The
first example of an OpenSplice application is small and is just a declaration of the
Domain to use, the topics to use inside it and the QoS settings that need to be
applied to both.

The first section will introduce the generic API building blocks and explain their
purpose. The second section will introduce you to the concept of QoS policies and
will show the policies which are most relevant to our Chatter application. The third
section will show you how to connect your application to a specific DDS Domain.
The fourth section will demonstrate the steps that are necessary to introduce the
required topicsinto that Domain.

Entities, Policies, Ligenersand Conditions

& PRISMTECH

The DDS can be seen as a large toolbox full of different building blocks. To
understand the granularity of these DDS building blocks and the way in which they
interact, we will first explain some higher level DDS concepts in more detail:

» Entity - An Entity is a basic DCPS building block. It represents either a producer
of information (Publisher or DataWriter), a consumer of information (Subscriber
or DataReader), a connection to information (DomainParticipant) or the
information that is being communicated (Topic). The behaviour of each Entity can
be influenced by means of QoS Poalicies that must be associated to it at creation
time. To keep track of the communication status of an Entity, a StatusCondition
object can be obtained from it, or aListener object can be attached to it. An Entity
can only be created or deleted using its corresponding factory. Some Entities may
act as afactory for other Entities.

* QoS Policy - QoS Policies provide a generic mechanism for the application to
control the behaviour of an Entity: each policy controls one aspect of the Entity
and is represented by a structured type containing attributes for all relevant
parameters. Entities have a varying set of supported policies; some of them are
applicable to only one Entity, some others to more. To make sure neither more nor
less than the supported policies are attached to each specific Entity, each Entity
provides a specialized QoS structure that aggregates all applicable policies.

21
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» SatusCondition - A StatusCondition object provides a generic mechanism for the
application to be informed about relevant status changes in Entities, such as the
availability of data corresponding to a subscription, conflicting QosPolicy settings
between related Entities, contracts that are being violated, etc. Each of these
individual statuses can be either TRUE or FAL SE, and may change independently
from all the others. The application can make a selection of the statuses it is
interested in by setting a bit mask in the StatusCondition object, and when one or
more of the selected statuses is TRUE, the overall status flag in the
StatusCondition object itself becomes TRUE as well. This flag remains TRUE,
until each and every of the selected statuses has been reset to FALSE again.
Resetting these individual statuses can be done by invoking their corresponding
status accessor method in the related Entity object. To find out which individual
statuses are responsible for raising the StatusCondition flag, the Entity object
offers a helpful operation that returns a mask that specifies the statuses that are
currently set to TRUE.

» WaitSet - An application can use a WaitSet to block the current thread until one or
more of the (Status) Conditions attached to that WaitSet will have atrigger value
of TRUE, or until a specified timeout expires.

* Listener - A Listener provides a generic mechanism for the middleware to notify
the application of changes in StatusConditions. Each Entity supports its own
specialized kind of Listener interfaces, which offer specialized callback methods
for every individual status change. The application can make a selection of the
status changes it is interested in by setting a bit mask that can be supplied at
creationtime, or intheset _| i st ener operation.

Although DDS_Li st ener s and DDS_Wai t Set s both allow the middleware to
notify the application of the occurrence of certain events (so that it does not need to
poll for this) there are two differencesin their intended usage:

1. Listeners are event based and trigger only when a selected status flag changes
from FALSE to TRUE. WaitSets are state based and will trigger as long as a
selected status flag remains TRUE.

2. Listeners offer callback methods that are invoked by a middleware thread. This
means that using Listeners always result in multi-threaded applications.
WaitSets can be used to block the current application thread temporarily, and do
not necessarily require your application to be multi-threaded.

If an application chooses to use both Listeners and WaitSets to be notified of status
conditions in the same DDS_Ent i ti es, then OpenSplice will first trigger the
DDS_Li st ener s, and after that (if the DDS_St at usCondi t i ons have not yet
been reset by the listener operations) it will trigger the DDS_Wai t Set s.
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QoS Palicies
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The way OpenSplice DDS communicates and stores samples, either in main
memory or on disk, is defined by the key fields of their corresponding data type and
the Quality of Service (QoS) Palicies of their corresponding topic. Every topic must
be created before it can be distributed by specifying its data type and associating a
QoS Palicy.

The QoS Policies that need to be associated with a specific topic describe several
aspects of data management for that specific topic. In this tutorial we will not
discuss each individual policy, but simply focus on the two most important ones,
that define to alarge extent the delivery characteristics of each participating Entity.

The Topic related QoS Policies that will be discussed in this tutorial are:

* DURABILITY - OpenSplice DDS supports four types of durability.
DURABILITY defines the lifespan of the data, categorized into VOLATILE,
TRANSIENT_LOCAL, TRANSIENT and PERSISTENT data. OpenSplice
realizes no backup storage for volatile data. When volatile data is delivered, no
guarantee is given that this data can be obtained again. Transient data is recorded
by OpenSplice for late joining readers, but only during the up time of the
OpenSplice infrastructure. As long as the OpenSplice infrastructure is
up-and-running, a copy of all transient data is preserved. Persistent data outlives
the lifetime of the OpenSplice infrastructure because it is saved on a number of
redundant disks (depending on your configuration). Therefore a copy of persistent
data is always available, even when the OpenSplice infrastructure is restarted.
Typically, your system configuration data will be persistent. It is not wise to mark
frequently updated information as PERSISTENT, since the benefits will probably
not outweigh the overhead.

* RELIABILITY - Two types of RELIABILITY can be used in OpenSplice, which
are BEST_EFFORT and RELIABLE delivery. Datathat is annotated for areliable
delivery is guaranteed to arrive ultimately because of automatic re-transmission of
lost samples. Data that is marked for a best effort delivery gives no more
guarantees than the network does: it remains unnoticed when the data gets lost on
its way. Choosing not to re-transmit lost samples may be useful when data loses
its accuracy quickly; second tries may unnecessarily use the infrastructure when
more recent updates have already been sent.
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All QoS policies have pre-defined (factory) settings. For the policies presented

above,

the default settings are depicted in Table 2.Refer to the C Reference Guide

for all other policies and default settings.

Table 2 Default QosPolicy Settings

QoS Poalicy Attribute Value
DURABI LI TY ki nd DDS_VOLATI LE_DURABI LI TY_QOS
RELI ABI LI TY ki nd DDS _BEST_EFFORT_RELI ABI LI TY_QCS
max_ bl ocking_time 100 ns.

Connecting toa Domain

With the following steps you will be guided to write asmall OpenSplice application.
The goal of this application is to publish messages, but you start with opening a
connection to an OpenSplice Domain and will later add the creation of the required

topics.

OCoo~NoOURAWNE

10 {
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/* CreateTopics.c */

#i ncl ude "dds_dcps. h"
#i ncl ude " Chat. h"

i nt
mai n (
int argc,
char *argv[])
DDS_Donmi nParti ci pant Fact ory dpf ;
DDS_Donmi nParti ci pant dp;
DDS_Domai nl d_t dormai n = DDS_DOVAI N_| D_DEFAULT;
DDS_Ret ur nCode_t st at us;
/* Create a Donmai nPartici pant Factory and a Donmi nParti ci pant */
/* (using Default QoS settings). */

dpf = DDS_Donmi nParti ci pant Fact ory_get _i nstance();
if ('dpf) {
printf("Creating ParticipantFactory failed!!\n");
exit(-1);

}
dp = DDS _Domai nParti ci pant Factory_create_partici pant (
dpf,
donai n,
DDS_PARTI Cl PANT_QOS DEFAULT,
NULL,
DDS_STATUS MASK_NONE) ;
if (!dp)
printf("Creating Participant failed/'!\n");
exit(-1);

/* Deleting the Domai nPartici pant */
status = DDS_Donmi nParti ci pant Fact ory_del et e_parti ci pant (
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38 dpf, dp);

39 if (status != DDS_RETCODE _OK) {

40 printf("Deleting participant failed. Status = %\ n", status);
41 exit(-1);

42 IE

43

44 /* Everything is fine, return normally. */

45 return O;

46 };

This application is complete, and can be compiled and run. To do so, you need to
add the location of the OpenSplice header files to your compiler's include path and
link the result to the OpenSplice shared libraries. The location of the header files can
be found (relative to the OpenSplice DDS installation directory) in the
i ncl ude/ dcps/ ¢ SAC subdirectory. The installation directory is specified in the
OSPL_HOME environment variable, which should have been initialized when you
executed the release.com script. The shared library files can be found in the
subdirectory | i b, and in this case you will need to link your application to the
dcpssac libraryt.

When the application has been successfully compiled and linked, you will need to
start the OpenSplice infrastructure before executing your application. Thisis
necessary because your application will try to setup a connection to aDDS Domain,
which does not exist if the OpenSplice infrastructure is not up and running. The
infrastructure can be started by issuing the following command:

% ospl start

This command will launch all services specified in the configuration file that is
identified by the OSPL_URI environment variable. The default configuration file
that comes with OpenSplice is good enough for the examplesin this tutorial.

To see whether the OpenSplice infrastructure is already up and running, issue the
ospl 1ist command, it will give you an overview of all instances of OpenSplice
that are running on your node. To stop a specific instance of OpenSplice, issue the
ospl stop command. It will detach all applications, stop the services and release
all memory on your node.

Now start your newly-created application. If it is correct, you will not get any error
messages, but you will not notice anything else happening as well. Let's have alook
at what happens at each code line that was presented above.

Inline 3, thefiledds_dcps. h isincluded. Thisfile contains al generic API calls of
OpenSplice that are available. When dealing with reading or writing specific data
types, typed reader/writer calls are also required to handle these data types. These

1. OnaUNIX like platform thisfile is named libdcpssac.so, on the Windows platform it is
named dcpssac.dll.

25
OpenSplice DDS C Tutoria



4 Managing Domains and Topics 4.3 ConnectingtoaDomain

typed interfaces must be generated by the OpenSplice pre-processor, and the
resulting output file must be included as well. This is already done in line 4,
although no typed interfaces are yet presented in thisstage.1

In line 20 the DDS_Domai nPart i ci pant Fact ory instance is obtained. The
DDS_Domai nParti ci pant Fact ory isasingleton, meaning that there can only be
one participant factory in each process. Obtaining the factory for the first time with
the Domai nPar ti ci pant Fact ory_get _i nst ance() cal implicitly instantiates
it. Making this call at alater moment in time returns the already existing participant
factory.

i Note that the Domai nParti ci pant Factory_get i nstance() function isnot
re-entrant, so it may only be called by one thread at atime. (See also Section 8.8,
Cleaning Up, on page 96.)

In lines 21-24 it is checked whether the factory handle obtained above is actually a
valid handle (i.e. does not represent a NULL pointer). ALWAYS CHECK THE
VALIDITY OF HANDLES RETURNED BY FUNCTION CALLS! Not doing so
may result in failing function calls later on in your application, which are not easy to
trace back to their root cause.

In lines 25-30 DDS_Donmi nParti ci pant Factory_create_partici pant () is
invoked to create aDDS_Domai nPar t i ci pant , which represents our connection to
a specific DDS Domain. The first parameter for this operation (as for any DDS
operation) represents the entity that actually needs to execute the function call,
which in this case is our participant factory. The second parameter isthe domain | D
(which is an integer); this integer must match the domain Id of one of the domains
currently running on this node. In most cases the global
DDS_DOMAI N_| D_DEFAULT can be used here. This tells DDS to read the
environment variable OSPL_URI for a domain configuration file then join the
Domain with the Id found in it. (Please see also the OpenSplice DDS Deployment
Guide, Section 1.3.2.1, The OSPL_URI environment variable. )

The third parameter specifies the QoS settings that will be used for the
DDS_Domai nParti ci pant . Since we are satisfied with the pre-defined (factory)
settings for the participant QoS, we indicate that we want to copy these factory
settings (as is) to our DDS_Donwi nPar t i ci pant by using a so called convenience
macro. The DDS provides for each DDS_Ent i t y a corresponding convenience
macro that represents the default QoS for that DDS_Ent i t y2. The name of that
macro always consists of the prefix DDS_ followed by the name of the DDS_Entity
(in the case of a DDS_Domai nParti ci pant this name is shortened to

1. Infact, the IDL preprocessor creates more files than just this one, but the file presented
here isthe one that includes all the other files that are relevant for the application.
2. Thereare convenience macros for other purposes as well.
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PARTI Cl PANT), followed by the postfix _Q0S_DEFAULT. This macro can be used at
any location where a QoS for the corresponding Entity needs to be supplied by the
application.

The last two parameters specify a DDS_Domai nParti ci pant Li st ener object
that can be attached to the DDS_Domai nPar ti ci pant and a bit mask identifying
the status events on which it should trigger. In this example we are not interested in
handling any status changes on the DDS_Domai nPar ti ci pant , SO we choose not
to attach a listener object here. We do that by providing a NULL pointer for this
parameterl. The bit mask specifies which status events should be handled by the
supplied DDS_Domai nParti ci pant Li st ener object: each statusis represented
by a special constant that representsits bit position in the bit mask. See Table 3 for
an overview of the names and meaning of all these status events and the
DDS _Enti ti es towhich they are applicable.

For all classes that inherit from DDS_Ent i t y all events not handled by their
attached listener objects will be propagated to the listener objects attached to their
factories. Since we are not interested in propagating our events anywhere (we just
want to ignore them) we select a bit mask that handles all appropriate events by our
NULL listener?. The special constant STATUS_MASK_ANY_V1_2 can be used to
select all statuses specified in the “ Data Distribution Service for Real-time Systems
Version 1.2” specification. (This supersedes DDS_ANY_STATUS, which has been
deprecated in OpenSplice DDS version 5.x.)

Table 3 Satus Events Overview

& PRISMTECH

DDS Entity Satus Name Meaning
DDS_Topi ¢ DDS | NCONSI STENT_TOPI C_STATUS Another DDS_Topi ¢ exists with the same
name but with different characteristics.
DDS_Subscri ber |DDS_DATA ON READERS STATUS New information is available.
1. A NULL listener behaveslike alistener that handles all eventsit receives as a no-op.

2. A DDS Donai nParti ci pant hasno factory to which it can propagate its events, so
technically speaking it doesn’t matter what bit-mask you select in this case. For all other
DDS_Enti ti es however it isan important consideration to make.
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Table 3 Satus Events Overview (Continued)

DDS Entity

Satus Name

Meaning

DDS_Dat aReader

DDS_SAMPLE _REJECTED_STATUS

A (received) sample has been rejected.

DDS_LI VELI NESS_CHANGED_STATUS

The liveliness of one or more
DDS_Dat aW i t er objects that were
writing instances read through the
DDS_Dat aReader has changed. Some
DDS Dat aW i t er have become “active”
or “inactive”.

DDS_REQUESTED_DEADLI NE_
M SSED_STATUS

The deadline that the DDS_Dat aReader
was  expecting through its
DDS_Deadl i neQosPol i cy was not
respected for a specific instance.

DDS_REQUESTED
| NCOVPATI BLE_QOS_STATUS

A QosPol i cy setting was incompatible
with what is offered.

DDS_DATA_AVAI LABLE_STATUS

New information is available.

DDS_SAMPLE_LOST_STATUS

A sample has been lost (never received).

DDS_SUBSCRI PTI ON_MATCHED_STATUS

The DDS_Dat aReader has found a
DDS_Dat aW i t er that matches the
DDS_Topi ¢ and has compatible QoS.

DDS DataWiter

DDS_LI VELI NESS_LOST_STATUS

Theliveliness that the

DDS_Dat aW i t er hascommitted
through its

DDS Li vel i nessQosPol i cy washot
respected; thus DDS_Dat aReader
objectswill consider the

DDS_Dat aW it er asno longer
“active”.

DDS_OFFERED_DEADLI NE_
M SSED_STATUS

The deadline that the

DDS_Dat aW i t er hascommitted
through its

DDS Deadl i neQosPol i cy was not
respected for a specific instance.

DDS_OFFERED_| NCOVPATI BLE_
QOS_STATUS

A QosPol i cy setting was
incompatible with what was requested.

DDS_PUBLI CATI ON_MATCHED_STATUS

The DDS_Dat aW it er hasfound
DDS Dat aReader that matchesthe
DDS_Topi ¢ and has compatible QoS.
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Table 3 Status Events Overview (Continued)

DDS Entity Satus Name Meaning
AlIDDS_Ent ity | DDS_STATUS_MASK_ANY_V1_2 All status events applicable to the
objects. DDS_Enti ty inquestion.

& PRISMTECH

When the DDS_Domai nPartici pant Factory_create_partici pant
operation completed successfully, it returns the handle to the created
DDS_Domai nParti ci pant . Again, check whether the resulting handle is valid
before using it in other operations.

After the DDS_Domai nParti ci pant has been created, the application is ready to
use the OpenSplice infrastructure. The application could now create topics,
publishers and subscribers, but we will do that in alater stage. For now, we will
release the resources used by OpenSplice by deleting the participant again. We do
this in the DDS_Domai nPartici pant Factory by invoking the
DDS Domai nParti ci pant Factory_del ete_partici pant () call. This
operation deletes all resources used by this participant and returns a status code of
type DDS_Ret ur nCode_t . Since we didn't do anything with our participant yet, the
status code should indicate a successful result, represented by DDS_RETCODE_OK.
However, never assume everything will go according to plan: always check your
assumptions! In line 39 we check whether the result is what we expect. In alater
stage, when our application has expanded a little bit, the result could indicate that
we are not yet allowed to delete this participant. The possible return statuses of type
DDS_Ret ur nCode_t are depicted in Table 4, together with their value and their
meaning.

This concludes our first example. When you monitor all OpenSplice activity with
the OpenSplice DDS Tuner, nothing seems to have happened. This is because the
participant was created and deleted so fast, that OpenSplice DDS Tuner did not have
the time to depict it. If you run the application in a debugger, and stop the execution
before the Domai nPar ti ci pant Fact ory_del ete_parti ci pant () operation,
then you will see that the OpenSplice DDS Tuner actually detects the
DomainParticipant and shows it in its participant list. You can even check its QoS
settings to see if they match the defaults that you specified. In a later example we
will show you how you can provide your own QoS settings.
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Table 4 Return Code Definitions

Return Code Value M eaning

DDS_RETCODE_ K 0 Successful return.

DDS_RETCODE_ERROR 1 Generic, unspecified error.

DDS_RETCODE_UNSUPPORTED 2 Unsupported operation. Can only be returned
by operations that are optional.

DDS_RETCCODE_BAD_PARAMETER 3 Illegal parameter value.

DDS_RETCODE_PRECONDI TI ON_NOT_MET 4 A precondition for the operation was not
met.

DDS_RETCODE_QUT_OF_RESOQURCES 5 Service ran out of the resources needed to
complete the operation.

DDS_RETCCDE_NOT_ENABLED 6 Operation invoked on an Entity that is not
yet enabled.

DDS_RETCODE_| MMUTABLE_PCLI CY 7 Application attempted to modify an
immutable QosPoalicy.

DDS_RETCODE_| NCONSI STENT_PCQLI CY 8 Application specified a set of policies that
are not consistent with each other.

DDS_RETCODE_ALREADY_DELETED 9 The object target of this operation has
aready been deleted.

DDS_RETCODE_TI MEQUT 10 The operation timed out.

DDS_RETCODE_NO DATA 11 Indicates a transient situation where the
operation did not return any data but thereis
no inherent error.

DDS_RETCCDE | LLEGAL_OPERATI ON 12 An operation was invoked on an
inappropriate object or at an inappropriate
time (as determined by policies set by the
specification or the Service implementation).
There is no precondition that could be
changed to make the operation succeed.

4.4 Regigering Data Typesand Creating Topics
We can now start using the DDS_Domai nParti ci pant created in the previous
example to actually create a DDS_Topi c. Reiterating from the previous sections, a
topic was an aggregation between a data type (including its key list) and a
QosPalicy setting. So before being able to create atopic, first the corresponding data
type will need to be registered in the middieware. To register adatatype, we require
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a some source code that announces the type specific meta data to OpenSplice. This
code is embedded in a so called DDS_TypeSupport class, which is generated by
the OpenSplice DDS Preprocessor.

The OpenSplice preprocessor generates a number of files out of each IDL input file.
We aready introduced two of thesefiles:

» Thefile Chat . h isthe overal include file. It includes all other files relevant for
the application. Its name is based on the name of the corresponding IDL file,
wherethe. i dI extensionisreplaced by the . h extension.

» Thefile Chat Dcps. h containsthe C representations of the data structures defined
inyour IDL file. Itsname is based on the base name of the corresponding IDL file,
but it is appended by the postfix Dcps. h.

We will now explain a third file generated by the pre-processor, called
Chat SacDcps. h. Thisfile name is also based on the basename of the IDL file, but
it is appended by the postfix SacDcps. h (Sac stands for Standalone C API, which
is the OpenSplice DDS API that you are now using). It contains the specialized API
interface definitions for the DDS_TypeSupport, DDS_Dat aReader and
DDS_Dat aW i t er classes parameterized for all data types mentioned in the IDL
filel. Itis avery big file, so we will not show it here entirely. Instead, we will focus
on the parts that define the DDS_TypeSupport interface for our Chat Message
datatype.

47 #i ncl ude " Chat Dcps. h"

48

49 #def i ne Chat _Chat MessageTypeSupport DDS TypeSupport
50

51 Chat _Chat MessageTypeSupport

52 Chat _Chat MessageTypeSupport __al |l oc (

53 voi d

54 )

55

56 DDS_Ret ur nCode_t

57 Chat _Chat MessageTypeSupport _regi ster_type (
58 Chat _Chat MessageTypeSupport _this,

59 DDS_Dommi nParti ci pant domai n,

60 DDS_string name

61 );

Inline 47 we see that thisfile includes the C representations of the data types, which
is necessary because the corresponding DataReaders and DataWriters will be
accessing this data. Line 49 introduces the definition of our specialized
Chat _Chat MessageTypeSupport class. Its nameis based on the name of our

1. The corresponding ChatSacDcps.c file contains the implementation code for these
interfaces.
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data type (prepended by the nodul e name in which it islocated), and it is followed
by the TypeSupport postfix. As can be seen from this declaration, the specialized
TypeSupport handleisjust an aiasfor the handle of its parent class.

Lines 51-54 present an allocation function that is needed to actually instantiate a
TypeSupport object on heap. Its name is based on the specialized TypeSupport class,
followed by the__al | oc() postfix. Every DDS object allocated by an__al | oc()

operation must be released by using the DDS_f r ee() operation, which isincluded
from the dds_dcps. h file. Never try to de-allocate a DDS object any other way,
sinceit will almost definitely corrupt your memory and crash your application.

Lines 56-61 finally present the operation required to register the datatypein a
DDS_Domai nParti ci pant . This operation can only be performed on an allocated
TypeSupport: forgetting to allocate the TypeSupport will probably result in a
DDS_RETCODE_BAD_PARAMETER. A TypeSupport object may be registered in
different DDS_Domai nParti ci pant s, but has no more purpose after the
registering is completed, so it may be released afterwards. There is no way to
un-register a data type, so after the DDS_TypeSupport has been released its
registered data types can still be used in the DDS_Donwi nPar ti ci pant .

The Chat _Chat MessageTypeSupport _r egi st er _t ype method requires three
parameters:

« the pointer to the allocated Chat _Chat MessageTypeSupport object
* the handle to the DDS_Donai nParti ci pant inwhichitisto beregistered

* the name by which this data type can be identified within the specified
DDS_Donai nPar ti ci pant

This name parameter is a little bit tricky, since it identifies the data type only in the
scope of the specified DDS_Domai nPar t i ci pant . Other participants could choose
to register the same data type using a different name. This makes setting up
communications between different DomainParticipants a hazardous task: what if
two DomainParticipants have registered the same data type using different names?

To avoid such configuration problems, we advise you to always register a data type
using its IDL type name. The DDS_TypeSuppor t offers helpful featuresfor this:

« If you pass a NULL value to the name, the DDS_TypeSupport will register the
data type using its IDL type name, including its scope, in other words. the names
of the modules that the IDL data type is embedded in, separated by the IDL
scoping operator, ::. In this example the resulting name will be
Chat : : Chat Message.

* Alternatively, you can obtain the fully qualified IDL type name directly from a
DDS _TypeSupport itsdf using the Chat_Chat MessageTypeSupport _
get _type_name() operation in this example. The resulting name can then be
used for both the registration of the type and the creation of the topic.
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Using these tricks ensures you will always be using the same type name for a given
datatype in every DDS_Domai nPar ti ci pant . We strongly advise you to always
register the data types this way: only use different names when you have very
compelling reasons to do so.

The data types registered this way can be used to create topics: the basic DDS
communication entities. Creating a DDS_Topi ¢ is very similar to creating a
DDS_Donwi nPar ti ci pant (remember that there are lots of similarities since both
interfaces are specialiations of the DDS_Ent i t y interface):

* A DDS Entity can only be created and deleted by using its factory. The
DDS_Domai nParti ci pant actsasafactory for DDS_Topi cs.

» At creation time, a DDS_Entity needs to be associated with a set of QoS
Policies.
» At creationtime, aDDS_Li st ener can be attached to the entity, accompanied by

a bit mask that indicates which status events need to be handled by the provided
listener.

Below, we have expanded the example presented in Section 4.3, Connecting to a
Domain, with the code that actually creates the Chat Message topic:

62 /* CreateTopics.c */
63

64 #include "dds_dcps. h"
65 #include "Chat.h"

66

67 int

68 main (

69 int argc,

70 char *argv[])

71 {

72

73 DDS_Donmi nParti ci pant Fact ory dpf ;

74 DDS_Dorai nPart i ci pant dp;

75 DDS_Dormai nl d_t domai n = DDS_DOVAI N_| D_DEFAULT;
76 DDS_Ret ur nCode_t st at us;

77 Chat _Chat MessageTypeSupport chat MessageTsS;

78 DDS_Topi ¢ chat MessageTopi c;

79 char *chat MessageTypeNane;

80

81 /* Create a Donmi nPartici pant Factory and a Domai nParti ci pant */
82 /* (using Default QoS settings). */
83

84 dpf = DDS Domei nParti ci pant Fact ory_get _i nstance();
85 if (!dpf

86 pri ntf( Creating ParticipantFactory failed!!\n");

87 exit(-1);

88 1}

89 dp = DDS_Donmi nPartici pant Factory_create_parti ci pant (
90 dpf,

91 domai n,

92 DDS_PARTI Cl PANT_QOS_DEFAULT,

93 NULL,

94 DDS_STATUS_IASK_NONE) ;
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95 if (!dp)

96 printf("Creating Participant failed!!\n);
97 exit(-1);

98 1}

99

100 /* Register the required data type for Chat Message. */
101 chat MessageTS = Chat _Chat MessageTypeSupport __al | oc();
102 if (!chat MessageTS) {

103 printf ("Allocating TypeSupport failed!!\n");

104 exit(-1);

105 ;

106 chat MessageTypeNane =

107 Chat _Chat MessageTypeSupport _get _type_nane(chat MessageTS) ;
108 status = Chat_Chat MessageTypeSupport _regi ster_type(
109 chat MessageTS, dp, chat MessageTypeNane);

110 if (status != DDS_RETCODE_OK) {

111 printf (

112 "Registering data type failed. Status = %\ n", status);
113 exit(-1);

114 };

115

116 /*Create the Chat Message topic */

117 chat MessageTopi ¢ = DDS_Domal nParti ci pant _create_t opi c(
118 dp,

119 " Chat _Chat Message",

120 chat MessageTypeNane,

121 DDS_TOPI C_QOS_DEFAULT,

122 NULL,

123 DDS_STATUS_MASK_NONE) ;

124 if (!chat MessageTopi c)

125 printf("Creating Chat Message topic failed!'!\n");

126 exit(-1);

127 };

128

129 /* Deleting the Topic. */

130 status = DDS_Dommi nParti ci pant_del et e_t opi c(

131 dp, chat MessageTopi c);

132 if (status != DDS_RETCODE_OK)

133 printf("Deleting topic failed. Status = %\ n", status);
134 exit(-1);

135 };

136

137 /* Deleting the Domai nPartici pant */

138 status = DDS Donmi nPartici pant Factory_del ete_parti ci pant (
139 dpf, dp);

140 if (status != DDS_RETCODE_OK)

141 printf("Deleting participant failed. Status = %\ n", status);
142 exit(-1);

143 };

144

145 /* Everything is fine, return nornally. */

146 return O;

147} ;

As can be seen from this code example in lines 101-114, a
Chat _Chat MessageTypeSupport isallocated and its datatype is registered in
our DDS_Dommi nParti ci pant using its default name. Again, the result of every
operation is checked against our assumptions.

34

OpenSplice DDS C Tutorial & PRISMTECH



4 Managing Domains and Topics 4.5 TopicsasGlobal Concepts

In lines 117-127, we create our first topic using the
DDS_Domai nParti ci pant _create_t opi c() operation. As aways, the first
parameter is the handle to the object that actually needs to perform the operation
(our DDS_Domai nPar ti ci pant ). The second parameter provides the name that
will be used to identify the topic. Thisis also the name that we will see when we
display our topic list in the OpenSplice DDS Tuner. The third parameter is the name
of the data type that we wish to associate with our topic. In our case, thisisthe
default name provided by our Chat _Chat MessageTypeSupport class. The
fourth, fifth and sixth parameters are the set of QoS Policies we wish to associate
with the topic, the DDS_Topi cLi st ener we wish to attach to it and the bit mask
which applies to that listener respectively. In this case we again used a convenience
macro to select the default set of QoS Policies for this topic, and we also specified
that we do not want to attach a Listener.

In this example, we don't use our topic for any purpose yet: we delete it just before
we delete our DDS_Domai nParti ci pant. Thisisnecessary, sinceinthe DDSitis
not possible to delete any type of factory that still contains elements that are created
by it. In our case, the DDS_Domai nPar ti ci pant acted as a factory for our
DDS_Topi ¢, and can therefore not be deleted while our topic object still exists.
Trying to delete the participant in this stage will definitely result in a
DDS_RETCODE_PRECONDI TI ON_NOT_NMET being returned.

That is why we need to delete the topic first. Thisis donein line 130, by means of
the DDS_Dommi nParti ci pant _del et e_t opi c() operation, whose parameter
signature is very obvious and needs no further explanation. After the topic has been
deleted, the DDS_Donmi nParti ci pant can be deleted without any problems as
well. That ends our little application for now.

Topicsas Global Concepts

& PRISMTECH

When we ook in the OpenSplice DDS Tuner at the results of the application
presented in the previous section, we will see that although our DomainParticipant
has disappeared, our topic is still available in the list of topics. Thisis not abug! To
understand what is happening here, we need to elaborate a little bit more on the
global concept of atopic. A topic represents the smallest undividable part of an
information model that can be communicated within a domain. In order for the
communication to be successful, all parties within the domain must agree upon how
the information is distributed and what it represents. That means that the topic
definition is not just something local: all participantsin our domain must agree upon
it.

That means that if | create a topic in my DomainParticipant, this topic will
automatically be forwarded to all other participants in my domain. They will then
compare it to the topic definitions they already know. If my topic definition matches
with already existing definitions or does not yet exist, my topic definition is
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accepted and my call returns successfully. If my definition conflicts with an already
existing topic definition, my creation will fail and my call will return a NULL
pointer.

Sothe DDS_Topi ¢ | createisnot just alocal object; it represents a global concept of
a part of an information model, agreed upon by all parties within my domain. The
Topic object | createisjust a'proxy' that represents this global concept. Deleting my
local DDS_Topi ¢ object will not destroy it globally: it will merely destroy my local
proxy that represents it. This seems natural: one party joining a system that already
agreed upon its topic model, cannot by itself decide to destroy this global topic
model when it decides to leave the system. It can only decide for itself that it isno
longer interested in the existence of certain topics, without interfering with the parts
of the system that still do want to know about them.

Thisiswhy atopic as a global concept cannot be deleted: you never know which
parts of the system may still have a need for it. When you really want to completely
remove a topic definition from a running system, you will need to bring down all
applications joining in your domain, stop their daemons and restart everything. This
is why you should be careful when introducing new topics into a running system:
you cannot easily undo any mistakes you make. Creating new topics istherefore not
something that everybody should be allowed to do: a system architect should be
made responsible for defining an overall information model that all participants
need to agree upon®.

Tailoring QosPalicy Settings

In the previous examples we defined a complete information model for our
Chatroom application in IDL, but we only created topics using default QoS settings.
In this section we will elaborate on the requirements for our Chat t er application,
and decide which QosPolicy settings are best suitable for our application.

Since we do not want to lose any chat message or username, both topics will have to
be transmitted reliably. A late joining chatter application is probably not interested
in receiving the chat messages that were transmitted before he decided to join in, but
it will definitely want to be able to figure out which user | D represents which
username onceit starts to receive chat messages. That meansthat the Chat Message
topic can be transmitted with volatile durability, but the NameSer vi ce topic will
require either transient or persistent storage. Since chatter application will always
publish its username before writing its chat messages, the storage of these names
will not need to be persistent, and atransient store will be sufficient.

1. Anindividual application is however allowed to create its own local view of existing
topics by using a MultiTopic. This can only be used for reading information, not for
writing it.
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For alate joining application this means that once it subscribes itself to the
NanmeSer vi ce topic, it will receive from the transient store the usernames and
user | D's of all other Chatters that have already connected to the same Domain
before. In contrast, it will only receive those chat messages that have been
transmitted after its own subscription to the Chat Message topic.

To make our Chatroom application work this way, we need to deviate from the
default QoS settings. These default QoS Policies have been chosen in such away
that they form an internally consistent set that is most suitable to first time users
and that gives a good 'out of the box' experience. When dedicated requirements call
for alternative QoS settings on your Entities, you can tailor these settings in the
following ways.

1. You can create Entities using a QoS in which each policy is set explicitly.

2. You can obtain the default QoS, modify some of its policies to match your own
preference, and use the result to create your Entities.

3. You can permanently make changes to the default QoS of each factory.

All these approaches have their benefits in certain conditions. You can explicitly set
each policy when you need very dedicated settings that do totally not comply with
the factory defaults. However, if you reuse the same settings in most of your
Entities, it makes sense to use the default settings from your factories, even when
you need to modify these factory defaults first. When you are satisfied with the
default policies, but need little deviations from them every now and then, it makes
sense to obtain the default QoS, maodify some of the policies to fit a specific Entity,
and create that Entity with it.

The following code again expands our example application, but this time we will
create both topics using different QoS settings. The explicit checks on the validity of
return statuses and handles have all been replaced with specialized functions, which
are included from the CheckSt at us. h file, and implemented in the
ChecksSt at us. c file. The code listings for both files can be found under
CheckSatus.h and CheckSatus.c in Appendix A, C Language Examples' Code:

148 /* CreateTopics.c */

149

150 #incl ude "dds_dcps. h"
151 #include "Chat. h"

152 #incl ude "CheckSt at us. h"

153

154 int

155 nmain (

156 int argc,

157 char *argv[])

158 {

159 DDS_Dormrai nParti ci pant Fact ory dpf;

160 DDS_Donmi nParti ci pant dp;

161 DDS_Donwai nl d_t domai n = DDS_DOVAI N_| D DEFAULT;
162 DDS_Ret ur nCode_t st at us;
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Chat _Chat MessageTypeSuppor t chat MessageTsS;

Chat _NanmeSer vi ceTypeSupport nanmeSer vi ceTS;

char *chat MessageTypeNane;
char *nanmeSer vi ceTypeNane;
DDS_Topi cQos *reliabl e_topic_qos;
DDS_Topi cQos *setting_toplc_qos;
DDS_Topi ¢ chat MessageTopi c;
DDS_Topi ¢ nameSer vi ceTopi c;

/* Create Domai nPartici pant Factory and a Dommi nParti ci pant */
/* (using Default QoS settings).

dpf = DDS_Dommi nParti ci pant Fact ory_get _i nstance();
checkHandl e(dpf, "DDS_Domai nParti ci pant Factory_get i nstance");
dp = DDS _Domai nParti ci pant Factory_create_partici pant (
dpf,
donai n,
DDS_PARTI Cl PANT_QOS_DEFAULT,
NULL,
DDS_STATUS_MASK_NONE) ;
checkHandl e(
dp, "DDS_Domai nParti ci pant Factory_create_participant");

/* Register the required data type for Chat Message. */
chat MessageTS = Chat _Chat MessageTypeSupport __al | oc();
checkHandl e(

chat MessageTS, " Chat _Chat MessageTypeSupport__al | oc");
chat MessageTypeNane =

Chat _Chat MessageTypeSupport _get _t ype_nane(chat MessageTS);
status = Chat _Chat MessageTypeSupport _regi ster_type(

chat MessageTS, dp, chat MessageTypeNane);
checkSt at us(

status, "Chat_Chat MessageTypeSupport _regi ster_type");

/* Register the required data type for NaneService. */
nanmeSer vi ceTS = Chat _NaneServi ceTypeSupport__al |l oc();
checkHandl e(

nanmeSer vi ceTS, "Chat_NanmeServi ceTypeSupport__alloc");
nameSer vi ceTypeName =

Chat _NameSer vi ceTypeSupport _get type_nane(nanmeServi ceTS);

Chat _NameSer vi ceTypeSupport _regi ster_type(

nanmeSer vi ceTS, dp, naneServi ceTypeNane);
checksSt at us(

status, "Chat_NaneServi ceTypeSupport_regi ster_type");

/* Change the default TopicQos to Reliable reliability. */
reliabl e_topic_gos = DDS_Topi cQos all oc();
checkHandl e(reliabl e_topic_gos, "DDS TopicQos__alloc");
status = DDS_Dormai nParti ci pant _get _defaul t _t opi c_gos(

dp, reliable_topic_qos);
checksSt at us(

status, "DDS _Donmi nPartici pant_get _default _topic_qos");
reliable_topic_qos->reliability.kind =

DDS_RELI ABLE _RELI ABI LI TY_QCS;

/* Make the tailored QS the new default. */
status = DDS_Donmi nParti ci pant _set _defaul t _t opi c_qos(
dp, reliable_topic_qos);
checksSt at us(
status, "DDS _Donmi nPartici pant_set _default_topic_qos");
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224 [ *Create the Chat Message topic */

225 chat MessageTopi ¢ = DDS_Domal nParti ci pant _create_t opi c(
226 dp,

227 " Chat _Chat Message",

228 chat MessageTypeNane,

229 DDS_TOPI C_QOS_DEFAULT,

230 NULL,

231 DDS_STATUS_MASK_NONE) ;

232 checkHandl e(

233 chat MessageTopi c,

234 "DDS_Domai nPartici pant _create_topi c (Chat Message)");
235

236 [* Cbtain a private copy of the default QoS to tailor it. */
237 setting topic_gos = DDS Topi cQos__al |l oc();

238 checkHandl e(setting_topic_qgos, "DDS TopicQos__alloc");
239 status = DDS_Dormi nParti ci pant _get _default_topi c_qos(

240 dp, setting_topic_qgos);

241 checksSt at us(

242 status, "DDS_Domai nPartici pant_get_defaul t _topic_qos");
243

244 /* Note: changing the copy doesn't change the original
itsel fl*/

245 setting_topic_qgos->durability.kind =

246 DDS_TRANSI ENT_DURABI LI TY_QCS;

247

248 /* Associate the tailored policy with the NaneService topic */
249 naneSer vi ceTopi ¢ = DDS_Donmi nParti ci pant _create_t opi c(
250 dp,

251 " Chat _NaneSer vi ce",

252 nameSer vi ceTypeNane,

253 setting_topic_qgos,

254 NULL,

255 DDS_STATUS_MASK_NONE) ;

256 checkHandl e(

257 nameSer vi ceTopi c,

258 " DDS_Domai nParti ci pant _create_topi c (NaneService)");

259

260 /* Deleting the Topics to be able to delete ny participant. */
261 status = DDS _Donmi nParti ci pant _del et e_t opi c(

262 dp, naneServi ceTopi c);

263 checkSt at us(

264 st at us,

265 "DDS_Domai nParti ci pant _del ete_t opi ¢ (NaneServi ceTopic)");
266

267 status = DDS _Donmi nParti ci pant _del et e_t opi c(

268 dp, chat MessageTopi c);

269 checksSt at us(

270 st at us,

271 "DDS_Domai nParti ci pant _del ete_t opi ¢ (chat MessageTopic)");
272

273 |* De-allocate the QS policies. */

274 DDS free(reliable_topic_gos);

275 DDS free(setting_toplic_qos);

276 DDS free(pub_gos);

277

278 [|* De-allocate the type-nanes and TypeSupports. */

279 DDS free(naneServi ceTypeNane) ;

280 DDS free(chat MessageTypeNane) ;

281 DDS free(naneServiceTS);

282 DDS free(chat MessageTS);

39
OpenSplice DDS C Tutoria



4 Managing Domains and Topics 4.6 Tailoring QosPolicy Settings

40

283

284 /* Deleting the Domai nPartici pant */

285 status = DDS Donmi nParti ci pant Factory_del et e_parti ci pant (
286 dpf, dp);

287 checksSt at us(

288 st at us,

289 "DDS_Domai nPartici pant Factory_del ete_partici pant");
290

291 /* Everything is fine, return normally. */

292 return O;

2931};

This example starts like the previous ones, but in line 209 we allocate a holder for
the DDS_Topi cQos that we will be using to create our topics. Since the change we
want to make to our TopicQos is only minor compared to the default TopicQos, we
will not set each policy field explicitly, but instead in line 211 we request the
DDS_Domai nPar ti ci pant to fill our holder with the current values of the default
Topic Qos. Now we only have to change explicitly those QoS fields in the holder
that are not suitable for our application. For our first topic, only the RELIABILITY
settings will need to be changed and thisis donein line 215. Since al other topics
that we will create in this DDS_Domai nParti ci pant also require reliable
transportation, it makes sense to make this the new default setting for this
participant. (Note: default QoS settings are a property of the factory: different
factories can have different default settings!). The participant default is changed
according to the settings specified in our holder in line 219.

The creation of the Chat Message topic now in lines 225-231 is not really different
from its creation it in the previous example, but since we changed the default QoS,
the resulting topic will be different as well. If you did not restart your OpenSplice
daemons after running the previous example, the creation of the current topic will
fail since its QoS settings conflict with the settings of the previous example. In the
OpenSplice DDS Tuner you will now be able to see that the Chat Message topic
indeed has different QoS settings and will be transported reliably.

The NaneSer vi ce topic requires another QoS change, so we will use the same
trick employed before. This time however, since it is the only topic that requires
transient durability, we will not change the default, but just create a custom QoS
holder that we adapt to our needs. Again we fill it with the default QoS settings in
line 239, but this time we change the durability field to TRANSIENT durability in
line 245. We can now use our customized QoS holder in the creation of the
NareSer vi ce topic in lines 249-255.

Don't forget to de-allocate your QoS holders, type-names and TypeSupport objects
when you no longer need them. In our case, this is performed in lines 274-282.
Remember: the DDS_f r ee operation can and must be used on any handle that was
obtained by an operation whose name end with __al | oc(), and on any string that
isallocated as aresult of a getter-operation on an entity.
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This ends our first application now. We have shown you how to define an
information model that suits your needs, how to select an efficient QoS that fits this
model and how to create topics according to these choices. In the coming sections
we will show you how to use these topic definitions to publish information into the
system, and how to access this information in other applications by making
subscriptions to these topics.
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CHAPTER

Publishing the Data

In this section, you will be guided to create the publishing part of the chatter
application. You will use the topic definitions of the previous section to publish your
username and user|D into the chatter domain, send an arbitrary number of chat
messages afterwards, and then indicate that you leave the chatroom by disposing
your username and ID.

The first section will give a short explanation of the different DDS entities that play
arolein the publishing part of an application. The next section will teach you how
to create a Publisher with accompanying DataWriters. That is followed by a section
that describes the principles behind RxO QosPolicy matching between Readers and
Writers and a section that describes how to delete your Publishers and Subscribers.
The last two sections will show you how to use a DataWriters to register instances,
write data samples into the system, and how to unregister and dispose these
instances afterwards.

Publishers, DataWritersand their QoS Palicies

& PRISMTECH

Publishers and DataWriters are the building blocks required to publish information
into your system. Both classes are modelled as DDS_Ent i t i es, meaning both are
controlled by a set of QoS Palicies, both have their own DDS_St at usCondi ti on,
both classes can have their own DDS_Li st ener object attached to them, and both
classes can only be created and deleted by means of their corresponding factories.
This section will introduce the reasons for separating Publishers from Datawriters
in the DDS specification and explain the different objectives of both entities.

» Publisher - A Publisher is responsible for the dissemination of publications, in
other words, the Publisher decides what information is to be published at what
time and in which partition. The Publisher’s QoS policiescontrol whether samples
will be transmitted individually or as coherent sets of information (in order to
alow for some primitive form of Transactions), whether the ordering between
them will be preserved, and in which Partitions the information will be made
available. The DomainParticipant acts as afactory for Publishers.

* Partition - The Partition QoSPolicy defines in which partitions information will
be made available. Partitions are identified by name, and alow you to logically
partition your information space: only when a publisher and a subscriber are
connected to the same partition, communication will be established!. The
PartitionQoSPolicy consists of an unbounded sequence of strings: each element
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represents the name of a partition to which you will be connected. Elements
containing hames that have not yet been used before result in the creation of new
Partitions. Elements may also contain wildcards, which will then be matched
against all existing Partitions.

« DataWriter - A DataWriter is a type specific interface for the Publisher, in other
words, it allows an application to offer samples for a specific topic to the
Publisher, which will then perform the actual transmission of these samples. A
Publisher acts as a factory for its own set of typed DataWriters, and can publish
information that spans more than one Topic. In such cases, it employs a separate
DataWriter for each individual Topic. The QoS Policies of a DataWriter control
how its samples will be transmitted by the Publisher (e.g. their reliability and
durability settings).

As you might have noticed from the previous bullet, some of the QoS Policies that
you need to specify on the DataWriter are already specified on the Topic as well.
That means that you might have conflicting QoS settings for a Topic on one hand,
and for the DataWriters that actually provide samples for that specific Topic on the
other hand. You might wonder why the DDS specification introduces such QoS
Policy overlaps.

The reason is quite simple: the Topic QoS Policies act as some sort of system
preference for all DataWriters (and also all DataReaders) of that Topic in your
system. Normally, the system architect will select the most appropriate QoS Policiy
settings that should be applicable to most DataReader/DataWriter combinationsin
your system, and he will attach those QosPolicy settings to the Topic. If you, as an
application programmer, do not know what policies to use on your DataWriters (or
DataReaders), just use the policies specified on the Topic.

However, you as an application programmer may have avery good reason to deviate
from this system preference because of some dedicated knowledge you have about
the behaviour of your application. In such cases you can tailor the DataWriter QoS
Policy settings to your own needs, since it is always the QosPolicy settings on each
individual DataWriter that decide how the samples are being transmitted.

1. You can aso partition your information space by using different Domains (physical
partitioning), which is a very static approach since an application cannot easily change
the Domain it is attached to. In contrast, logical partitioning allows you to change your
region-of-interest on the fly: you can change the number and type of partitions you are
attached to at any moment in time.

& PRISMTECH
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Creating Publishersand DataWriters

In this section we will expand the example presented in Section 4.6, Tailoring
QosPolicy Settings, with some code that creates our DDS_Publ i sher together with
itstwo DDS_Dat aW i t er s: one for the NaneSer vi ce Topic, and one for the
Chat Message Topic.

The following code fragment shows the code fragments that should be inserted
(between lines 258 and 260) in order to create the DDS_Publ i sher with its
DDS_Dat aW it er s (it does not show the code already provided under Tailoring
QosPolicy Settings.

& PRISMTECH

DDS Publ i sher Qos *pub_qos;
DDS_Dat aWi t er Qos *dw_qos;
DDS Publ i sher chat Publ i sher;
Chat _Chat MessageDat aWi t er tal ker;
Chat _NaneServi ceDat aWiter nanmeSer ver ;
char *partitionNane = NULL;

/* Adapt the default PublisherQs to wite into the
" Chat Room' Partition. */
partitionNane = " Chat Roont;
pub_gos = DDS_PublisherQs__all oc();
checkHandl e( pub_qos, "DDS PublisherQs__alloc");
status = DDS_Dommi nParti ci pant _get _defaul t _publi sher_qos (
parti ci pant, pub_qos);
checksSt at us(
status, "DDS Dommi nPartici pant_get default_publisher_qos");
pub_qgos->partition.nane. _|length = 1;
pub_gos->partition. nane. _nmaxi num = 1;
pub_qgos->partition. nane. _buffer = DDS_StringSeqg_all ocbuf (1);
checkHandl e(
pub_qgos->partition. nane. _buffer, "DDS_StringSeq_all ocbuf");
pub_gos->partition.nane. _buffer[0] = DDS string_alloc (
strlen(partitionNange));
checkHandl e(
pub_qgos->partition.nane._buffer[0], "DDS string_alloc");
strcpy (pub_qos->partition.nane. _buffer[0], partitionNane);

/* Create a Publisher for the chatter application. */
chat Publ i sher = DDS_Domai nParti ci pant _create_publisher (
partici pant, pub_qos, NULL, DDS_STATUS MASK NONE) ;
checkHandl| e(
chat Publ i sher, "DDS Donmi nParti ci pant_create_publisher");

/* Create a DataWiter for the Chat Message Topic
(using the appropriate QS). */
tal ker = DDS Publisher_create_datawriter(
chat Publ i sher,
chat MessageTopi c,
DDS_DATAWRI TER_QOS _USE_TOPI C_QCS,
NULL,
DDS_STATUS_MASK_NONE) ;
checkHandl e(
tal ker, "DDS_Publisher_create_datawiter (chatMessage)");

/* Create a DataWiter for the NaneService Topic
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46 (using the appropriate QS). */

47 dw_qos = DDS DataWiterQos__all oc();

48 checkHandl e(dw_qos, "DDS DataWiterQs__alloc");
49 status = DDS Publisher_get _default_datawiter_qgos(
50 chat Publ i sher, dw_qos);

51 checkSt at us(

52 status, "DDS_Publisher_get_default_datawiter_qos");
53 status = DDS _Publi sher_copy_fromtopic_qos(
54 chat Publ i sher, dw_gos, setting_topic_qgos);

55 checkStatus(status, "DDS_Publisher_copy_fromtopic_qos");
56 dw gos->witer_data_lifecycle.autodi spose_unregistered_instances =
57 FALSE;

58 nameServer = DDS Publisher_create datawiter(

59 chat Publ i sher,

60 nameSer vi ceTopi c,
61 dw_qos,
62 NULL,

63 DDS_STATUS_MASK_NONE) ;
64 checkHandl e(
65 nameServer, "DDS _Publisher_create_datawiter (NameService)");

Asyou can see, in lines 11-14 a holder for the Publ i sher Qos is alocated on heap
and the default QosPolicy settings are copied into it. In lines 17-26, the
PartitionQosPolicy value is changed from its default value into a user defined
Partition called Chat Room It isinteresting to elaborate a little bit more on this,
since besides demonstrating the Partition mechanism it also shows how to use IDL
sequences and st ri ngs in the C language mapping.

As stated before, the PartitionQosPolicy is a sequence of strings. The default policy
value is a sequence of zero elements, which is interpreted as a connection to the
default Partition'. To attach to our own user defined Partition, we first need to
allocate elements for the Partition sequence. A sequence in C is mapped onto a
structure that contains a number of attributes:

» A field named _maxi mum indicates the number of allocated elements.
» A field named _| engt h: indicates the number of assigned elements.
» A field named _buf f er : indicates a pointer to the first element.

In order to connect to only one Partition, we will need to allocate and assign at |east
one element. That means that the _maxi numand _| engt h fields can be set to 1,
and that the _buf f er field should point to a memory location that is able to hold a
pointer to a string. The easiest way to allocate sequence elements is to use the
convenience function that is generated by the OpenSplice DDS preprocessor
specifically for that purpose. It is named after the sequence type (in this case
DDS_Stri ngSeq), followed by the postfix _al | ocbuf . Its parameter specifies the
number of elements that need to be all ocated.

1. The name of this default Partition is an empty string ("), so a Partition-sequence of 0
elementsis equal to a Partition sequence of 1 element with an empty string.
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In line 22 we actually allocate the memory for the Chat Roomstring itself, using
another dedicated function provided by the DDS API: DDS_st ri ng_al | oc, where
the parameter specifies the number of bytes to allocatel. The functions used to
obtain the string length and to copy string contents are included from the standard
st ring. h library. The reason why we use our own allocation functions instead of
the more common mal | oc and f r ee will become clear when we will release the
memory later on.

Now that the Publ i sher Qos has been tailored to our own needs, we invoke the
DDS_Domai nParti ci pant _create_publisher functionin line 29, to instruct
the DDS_Domai nPar ti ci pant (1st parameter) to create a new DDS_Publ i sher
using our tailored QoS (2nd parameter) and no DDS_Publ i sher Li st ener for all
status events (3rd and 4th parameter). Again, the result is checked for correctnessin
line 31.

In line 36, we invoke the DDS_Publ i sher _create_datawriter functionto
instruct the DDS_Publ i sher (1st parameter) to create a typed DataWriter for the
chat MessageTopi ¢ (2nd parameter) with QosPolicy values that are copied
directly from the corresponding DDS_Topi cQos (3rd parameter) and no
DDS_Dat aW it er Li st ener for all status events (4th and 5th parameter). The
third parameter we used is again an example of a convenience macro: it isa
substitute for a number of explicit steps, which would normally be:

» AllocateaDDS_Dat aW i t er Qos holder (DDS_Dat aWiter Qos__al | oc)

e Fill it with the default DDS_Dat aW i t er Qos settings of the DomainParticipant
(DDS_Domai nParti ci pant _get _defaul t _datawriter_gos)

» Overwrite the policy values that overlap with the corresponding DDS_Topi cQos
by the values of that
DDS_Topi cQos (DDS_Publ i sher _copy_from t opi c_qos).

In lines 47-55 an example of setting the DDS_Dat aW i t er QoS using these explicit
stepsis shown. In this case, we do not use the convenience macro because we want
to make one small modification to the resulting QoS (see lines 56-57): we want to
changethewriter _data_lifecycl e QosPolicy so that the nameSer ver does
not automatically dispose a username when the user leaves the chatroom, which is
its default behaviour. The exact meaning of this QosPolicy setting will be explained
in Section 5.6, Unregistering and Disposing of Instances.

1. TheDDS_string_al | oc function alocates one more byte to accommodate for the
"\ 0' terminator as well.
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Reguested/Offered QaosPolicy Semantics

If the QosPolicies that are applicable to the DataWriter are closely examined, it will
be observed that some of these policies overlap with the policies applicable to the
topic. The DDS_Publ i sher _copy_from t opi c_qgos function is used to match
al overlapping QosPalicies between topic and DataWriter.

Why do some of these policies overlap and what happens if they do not match?
Before explaining the underlying mechanisms, let’s first take a look at Table 5,
which gives an overview of all QosPolicies that are applicable to Topics,

DataWriters and DataReaders:

Table 5 Applicable Topic, DataWriter and DataReader Policies

QoS Palicy Concerns RxO
DURABI LI TY Topic, DataWiter, DataReader Yes
DEADLI NE Topic, DataWiter, DataReader Yes
ONNERSHI P Topic, DataWiter, DataReader Yes
LI VELI NESS Topic, DataWiter, DataReader Yes
RELI ABI LI TY Topic, DataWiter, DataReader Yes
DESTI NATI ON_ORDER Topic, DataWiter, DataReader Yes
H STORY Topic, DataWiter, DataReader No
RESOURCE_LIM TS Topic, DataWiter, DataReader No

48

In some of these cases, the QosPolicy settings are local to an entity and do not affect
the behaviour of other (related) entities. Examples of these are H STORY and
RESOURCE_LI M TS, that specify how much storage space an entity reserves for
buffering samples. In those situations, the Dat aw i t er Qos specifies how much
storage space is reserved in the DataWriter and the Dat aReader Qos specifies how
much storage space is reserved by the DataReader. DataWriters and DataReaders
can make different choices without affecting each other’s behaviour.

In the other cases, QosPolicy settings are not local to an entity and the DataReader
and DataWriter will need to agree on the QosPolicy settings in order to establish
successful communication. If the QosPolicies are considered compatible, then the
DataWriter and DataReader will establish a successful connection. If the
QosPalicies are considered incompatible, then the DataWriter and DataReader will
be disconnected and not be able to communicate.

So when are policy settings considered compatible? That is decided by means of a
subscriber-Requested/publisher-Offered (RxO) pattern. In this pattern, the
DataReader can specify a requested value for a particular QosPolicy, while the
DataWriter can specify an offered value for that QosPolicy. The Service will then
determine whether the value requested by the DataReader is not considered ‘ higher’
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than what is offered by the DataWriter. For this purpose, each RxO enabled
Qospolicy will specify an ordering between its possible values to be able to make a
comparison and determine the higher value. Aslong as the requested value is
considered smaller than or equal to the offered value, the policies are considered
compatible. If the requested value is higher than the offered value, the policies are
considered incompatible, and the concerned DataWriter will raise an
OFFERED | NCOVPATI BLE_QOS status, while the concerned DataReader will raise
its REQUESTED | NCOMPATI BLE_QOS status. The application can detect this status
change by means of aLi st ener or a St at usCondi ti on (see Section 7.3.2,
Attaching a Listener and Section 8.3, Using a SatusCondition).

Take as an example the Rel i abi | i t yQosPol i cy: RELI ABLE communication is
considered better than BEST_EFFORT communication and so it has a higher value.
A DataWriter that offers BEST_EFFORT communication will not attempt to
retransmit samples that are lost, and so cannot satisfy the reliability request of a
DataReader. In that case the requested value is higher than the offered value so the
DataWriter and DataReader will be considered incompatible and can not
communicate. However, a DataReader that requests BEST_EFFORT communication
can be connected to a DataWriters that offers RELI ABLE data, since the quality of
the datathat it getsis ‘better’ than what it required. In that case the requested value
is lower than the offered value and so the policies are considered compatible.

Likewise for the DurabilityQosPolicy, the ordering of the possible valuesis
PERSI STENT > TRANSI ENT > TRANSI ENT_LOCAL > VOLATI LE. All other
QosPolicies are outside the scope of this tutorial, so for the ordering of their
QosPolicy values please consult the Reference Manuals.

So now it is clear what happens when you set different QosPolicy values on
DataReaders and DataWriters, but how exactly do they relate to the QosPolicy
values set on the Topic? To answer that question, it is important to realize what the
QosPolicy settings on each Entity actually represent:

» The QosPolicy settings on a DataWriter define the amount of quality used to
transport each sample written by that DataWriter.

» The QosPalicy settings on a DataReader define the requirements for the minimal
amount of quality that each of the received samples should have. Samples that are
transmitted with alower quality will not be received.

» The QosPolicy settings on the Topic focus on global information-availability
aspects rather than transmission-aspects of individual applications and represent
the intended system behaviour.
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Typically the information model is defined by a system architect, whose job is not
only to think about the information content, but also about the Quality of Service
that is normally required to transmit this information with. So he is responsible for
designing an overall Topic model, which is an aggregation of datatypes and
Topi cQos settings.

The applications are typically designed by application developers, who will define
all required publications and subscriptions, including the Dat aw i t er Qos and
Dat aReader Qos settings. In normal circumstances, they will just copy the
QosPolicy settings from the Topics, since those contain the settings as they are
intended by the System Architect. Only in very special circumstances should an
Application Developer deviate from Topi cQos settings, for example when he
knows that the samples he will read or write require different trestment than the rest
of the samples of the same topic. Be careful with deviating from the TopicQos
settings though, there is a good chance you will get disconnected from most of the
other DataWriters or DataReaders who do follow the Topi ¢ Qos.

Summarizing: the Topi cQos specifies the QosPolicy settings the system architect
intends the samples to be transmitted with, and so makes a good default setting for
your DataWriters and DataReaders. However, deviating from the Topi cQos
settings does not violate any rules, and you will not be notified about it, athough it
may impact the connectivity of your Entity. RxO matching only takes place between
DataWriters and DataReaders, the Topi cQos settings are irrelevant for determining
compatibility.

Thereis one exception to this: the durability service will only look at the Topi cQos
to see whether it needs to prepare storage facilities for a specific Topic. If the
Dur abi | i t yQosPol i cy isnot set to TRANSI ENT or PERSI STENT on the topic,
then no storage facilities will be prepared for it, regardless of the settings of each
individual DataWriter. So when the durability is set to VOLATI LE on the topic, but a
DataWriter specifies TRANSI ENT durability, then the samples of that DataWriter
will not be stored by the durahility service. Be careful about that, because you will
not be notified about such incompatibilities between Topic and DataWriter. The
other way around is not a problem: if the topic specifies a TRANSI ENT durability,
but a DataWriter does not want its samples to be stored by the durability service,
then it can specify a VOLATI LE durability. That is not considered a conflict: in that
case the service has prepared storage facilities, but the DataWriter intentionally
chooses not to use them.
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Of course, at the end of the application we will need to delete the Publisher and
DataWriters before we can delete the DomainParticipant itself. We must also not
forget to delete the DDS_Publ i sher Qos structure that we allocated on heap, which
also includes our Partition string sequence. The following code releases all the
resources allocated in the previous code fragment:

66 /* Renmpbve the DataWiters */
67 status = DDS_Publ i sher_del ete_dat aw it er(chat Publ i sher,

68 tal ker);

69 checkSt at us( st at us,

70 "DDS_Publ i sher _del ete_datawiter (talker)");

71

72 status = DDS_Publisher_del ete_datawiter (

73 chat Publ i sher, naneServer);

74 checksSt at us(

75 status, "DDS Publisher_del ete _datawiter (nanmeServer)");
76

77 |* Renove the Publisher. */

78 status = DDS_Donmi nParti ci pant _del et e_publ i sher (

79 parti ci pant, chatPubli sher);

80 checkStatus(status, "DDS_Domai nPartici pant_del et e_publisher");
81

82 /* De-allocate the Publisher @S hol der. */

83 DDS free(pub_qos); // Note that DDS free recursively

84 // de-allocates all indirections!!

This code seems very straightforward, each entity is deleted by the same factory that
created it, and the result status is always checked for correctness. Now also take a
look at the part where we release the DDS_Publ i sher Qos. Asyou can probably
remember, the DDS_Publ i sher Qos is a structure that embeds all QoS Policies
relevant to the DDS_Publ i sher. One of these policies is the PartitionQosPolicy,
that embeds a sequence containing a number of string elements. The normal way to
release all these indirectionsis to de-allocate all elements in the reverse order in
which they were alocated, in other words;:

* Release the ChatRoom string of the Partition sequence.
* Release the sequence buffer itself.
* Releasethe DDS_Publ i sher Qos.

All these steps are automatically performed by the DDS_f r ee function, which is
very powerful: its function parameter is un-typed, so it can be used to release any
type of memory (including all its indirections) that has been allocated using the
specialized DDS allocation functions. In this case it will recursively traverse
through all attributes of the DDS_Publ i sher Qos, release all encountered
indirections in there (provided these have also been allocated by the specialized
DDS allocation routines), and then release the DDS_Publ i sher Qos itself. So the
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5.5 Registering Instances and Writing Samples

specialized DDS allocation and de-allocation routines should always be used in
pairs. mixing them up with other allocation algorithms will most definitely result in
corruption of your memory.

Registering Instances and Writing Samples
In this section we will actually write our first samples into the system. The first
sample will be of type Chat _NaneSer vi ce and will contain our user name and
user id. The samples following after that will be our actual chat messages. When we
are done and want to leave the Chatroom, we will dispose our user information. For
that purpose, the example presented in Section 5.2, Creating Publishers and
DataWriters, is extended with the following lines of code:
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/* Initialize a data sanple for the Chat Message on heap.
Chat _Chat Message *nsg; /1l Exanpl e on Heap.

/* Initialize a data sanple for the NameServer on stack.
Chat _NaneServi ce ns; /1 Exanpl e on Stack.
ns. userl D = ownl D,
ns. name = DDS_string_al | oc(Chat _MAX NAME+1) ;
checkHandl e(ns. nane, "DDS string_alloc");
if (chatterNane) {
strncpy (ns.nanme, chatterNane, Chat_ MAX _NAME + 1);
} else {
snprintf(ns. name, Chat_MAX NAME+1l, "Chatter %", ownlD);

/* Wite the user-information into the system
(registering the instance inplicitly). */
status = Chat _NaneServi ceDataWiter_wite(
nanmeServer, &ns, DDS HANDLE NI L);
checkSt at us(status, "Chat_Chat MessageDataWiter_wite");

/* Initialize the chat nmessages that will be witten into
t he Chat Room on Heap. */

nsg = Chat _Chat Message__al | oc();
checkHandl e(nmsg, "Chat Chat Message__al |l oc");
nmsg- >user | D = ownl D;
nsg- >i ndex = 0;
nsg- >content = DDS_string_all oc( MAX_MSG_LEN);
checkHandl e(nmsg- >content, "DDS string_alloc");
i f (ownl D == TERM NATI ON_MESSAGE) {

snprintf (neg->content, MAX MSG LEN, "Term nation nessage.");
} else {

snprintf(nsg->content, MAX MSG LEN,

"H there, | will send you % nore nessages.", NUM MSG;

}

/* Register a chat nessage for this user
(pre-allocating resources for it!!) */
DDS | nst anceHandl e_t user Handl e;
user Handl e = Chat _Chat MessageDat aWiter_regi ster_instance(
tal ker, nsgQ);

/* Wite a nessage using the pre-generated i nstance handle. */
status = Chat _Chat MessageDataWiter_wite(
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128 tal ker, nsg, userHandle);

129 checkStatus(status, "Chat_Chat MessageDataWiter_wite");
130

131 sleep (1); /* do not run so fast! */

132
133 /* Wite any nunber of nessages, re-using the existing
134 string-buffer: no leak!!. */

135 for (i =1; i <= NUM_MSG && ownl D ! = TERM NATI ON_MESSACE; i ++) {
136 nmsg- >i ndex = i;
137 snprintf (msg->content, MAX MSG_LEN,

138 "Message no. %", mnsg->i ndex);
139 status = Chat _Chat MessageDataWiter_wite(
140 tal ker, nsg, userHandle);

141 checkSt at us(st atus, "Chat_Chat MessageDataWiter _wite");
142 sleep (1); /* do not run so fast! */
143 }

We first start with the allocation of two samples for the data types that we will be
writing. For demonstrational purposes, one of them will be allocated on heap (the
Chat _Chat Message) and one will be allocated on stack (the
Chat _NaneSer vi ce). The advantage of allocating samples on stack is that when
they run out of scope, the memory they occupy is automatically reclaimed.
However, when such a sample contains indirections, these will have to be released
manually in order to avoid a memory leak (see lines 89-91 for the alocation of the
NameService sample and its indirection, and line 160 for the de-allocation of this
indirection).

In contrast, the Chat _Chat Message samplethat isallocated on heap (together with
itsindirectionsin lines 107-111) must be manually de-allocated before it runs out of
scope, but by using the DDS_f r ee function for that purpose (as demonstrated in line
162 of Section 5.6, Unregistering and Disposing of Instances) all indirections will
recursively be released as well.

Every sample we write into the system belongs to a specific instance, which is
identified by the values of its keyfields. The identity of the Chat _NameSer vi ce
sample is determined by its userID field. The Chat _NanmeSer vi ce sample we
intend to write will effectively introduce a new instance into the system. Normally it
is a good habit to announce the creation of a new instance, so that the system can
pre-allocate and reserve resources for the samples that are to come. This means that
thetime it takes to write samples describing the state of that instance (which is often
the main loop of your applications) can be minimized, since the administrative
overhead has aready been incurred outside the main loop. In this specific situation,
where we only write one sample in the entire lifetime of the instance, it doesn't
really profit to announce the existence of the instance explicitly.

Therefore in line 101 we will just write the sample immediately, using the typed
Datawriter function Chat _NanmeSer vi ceDat aWiter_write, asit is generated
by the OpenSplice preprocessor. Again, the first parameter represents the
DataWriter that actually performs the operation, the second parameter must be a
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pointer to the sample we intend to write (since it was allocated on stack, we need to
use the '&" operator here), and the last parameter is the handle to the instance that
corresponds to this sample. Since we did not announce the existence of our instance
yet, we have no handle to it and therefore use the special constant
DDS_HANDLE_ NI L instead. This forces the DataWriter to deduce the identity of the
sample from its key fields, registering the existence of the instance implicitly during
the process.

We are then ready to send our chat messagesinto the world. Since we intend to write
more than one chat message, and each messageis only identified by the userID of its
sender (which is the same for each message we send), it makes sense to announce
our new Chat _Chat Message instance first, so that the Publisher can pre-allocate
resources for it and we can get its handle immediately. In line 123 we register the
existence of our new instance using the typed DataWriter function
Chat _Chat MessageDat aW i ter_regi ster_instance, asit is generated by
the OpenSplice preprocessor. Again, the first parameter represents the DataWriter
that actually performs the operation and the second parameter must be a pointer to a
sample that uniquely identifies the new instance by the values of its keyfields.
(Since this time the sample is allocated on heap, we do not need to use the '&'
operator here). The result of this operation is a handle that uniquely identifies our
instance. We will use it in the subsequent write operations.

Before we start writing the chat messages we will first examine their content to see
if one of them resembles a termination message. For our simple chatroom
application we need away to tell the MessageBoar d that it is allowed to terminate,
and we do that by sending a special termination message using our Chatter
application. A termination messages is a chat message that has a user 1D that
resembles the special macro TERM NATI ON_MESSAGE, which isan aliasfor - 1.
When our Chatter encounters such a message it will write this message to the
system and print a special message on the screen stating that it just transmitted a
termination message, see lines 113-118.

When the user ID does not resemble a termination request, we enter aloop in lines
135-143 where we write a number of Chat messages into the system, reusing the
same sample over and over again by overwriting its string content. In these
consecutive write operations we can now pass the instance handle we obtained as a
result of ther egi st er _i nst ance call, so that the DataWriter does not longer need
to process the keyfields of the sample in order to deduce the identity of its
corresponding instance.

Be careful with this however: if the identity of the instance, as described by the
keyfields of the sample, does not match the handle you supply, you will get
undefined behaviour: the DataWriter will not give an error message in such a case’.
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When an instance is no longer relevant for the system it must be unregistered to be
ableto release the resourcesit claimed. An instance not only claims resources on the
writer side (for example to accommodate for the re-send buffer in case of reliable
transmission) but ultimately also on the reader side (to accommodate for the
samplesit has received so far). Aslong as a DataWriter has registered an instance, it
indicates to the system that it reserves the right to send future updates of that
instance. That means that even the readers will need reserve resources to
accommodate for these potential updates. So when a writer drops the intention to
update a specific instance any longer, it makes sense to announce this decision to the
rest of the system. That way not only the writer itself but also all readers
communicating with it may reclaim resources they reserved especially for those
potentia updates.

Be very vigilant about this: writers that keep adding new instances to the system but
that fail to unregister the instances they no longer intend to update will not only
drain resources on the writer side but also on all readers connected to this writer. A
reader is simply not allowed to cleanup resources for instances that are still
registered to adatawriter. Don’t be afraid that unregistering an instance on the writer
side will immediately clean up its resources on the reader side as well, potentially
losing information that the reading application didn’t have a chance to consume yet:
that is not the case. A reader will only reclaim resources of an instance once the
writer has unregistered that instance and once the reading application has consumed
all samplesfor that instance.

So ultimately each instance introduced by awriter must on some moment in time be
unregistered by that writer: it is not relevant whether that instance was registered
implicitly or explicitly. Unregistering can be done explicitly by invoking the
unregister_instance operation on the appropriate datawriter or implicitly by deleting
the datawriter. When the system detects that a datawriter has crashed or has simply
been deleted, it will automatically unregister all its instances throughout the system.

Besides unregistering an instance, it is also possible to dispose it. The difference
between them is predominantly semantical: an instance that is no longer registered
to a DataWriter implies that the system does no longer expect any updates for that
instance by that DataWriter. That does not imply anything about the lifecycle of the
instance: it could be that the DataWriter crashed or that the DataWriter is no longer
able to observe the item whose state it was publishing before. Maybe another

1. Caching the instance handle and passing it to the DataWriter with each sample that you
write for that instance saves you some performance, since the DataWriter does not need
to extract the identity of the instance from the sample. If the DataWriter was forced to
check whether sample and instance handle actually match, you would loose this
performance gain.
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(backup) Datawriter has also registered the instance and is still able to publish
updatesfor it. In that case a DataReader won't even need to deallocate any resources
sinceit can still expect updates from that other DataWriter for the same instance.

By disposing an instance you explicitly tell the system that the instance is no longer
alive, for example because the item whose state you were publishing does no longer
exist. Normally that means you no longer expect any updates, so atypical response
would be to try to reclaim the resources used by that instance. However, since the
dispose does not implicitly release any resources by itself, it is typically followed by
an explicit unregister operation. Again, on the DataReader side the resources
claimed by a disposed and unregistered instance will only be released after the
application has consumed all samples for that instance.

144 | * Leave room by di sposing & unregistering nessage instance.*/
145 status = Chat_Chat MessageDat aW it er _di spose(

146 tal ker, nsg, userHandle);

147 checkStatus(status, "Chat_Chat MessageDataWiter _di spose");

148 status = Chat _Chat MessageDat aWiter _unregi ster_i nstance(

149 tal ker, nsg, userHandle);

150 checksSt at us(

151 status, "Chat_Chat MessageDataWiter _unregi ster_instance");
152

153 /* Also unregi ster our nane. */

154 status = Chat _NameServi ceDat aWiter_unregi ster_instance(

155 nanmeServer, &ns, DDS HANDLE NI L);

156 checksSt at us(

157 status, "Chat_NaneServi ceDataWiter _unregi ster_instance");
158

159 /* Rel ease the data-sanples. */

160 DDS free(ns.nane); // ns allocated on stack:

161 /1 explicit de-allocation of indirections!!
162 DDS_free(mnsg); /1 msg all ocated on heap:

163 [/l inplicit de-allocation of indirections!!

When we are done writing chat messages in our chatter application, we will dispose
and un-register the ChatM essage instance, thus announcing the end of our chat
session and freeing the resources that it claimed. For this purpose we will use the
typed DataWriter functions Chat _Chat MessageDat aW it er _di spose and
Chat _Chat Message DataWiter_unregister_instance, sincethey are
generated by the OpenSplice preprocessor, in lines 145-149. Their parameter
signature is exactly identical to that of the
Chat _Chat MessageDat aWiter_write operation.

It seems logical to also dispose and unregister our user name from the nameservice
after we leave the chatroom, but in this case we want to keep track of our user name
for future reference. (For example to prevent others from claiming our unique user
ID, or to be able to keep track of alist of favorite chat friends.) If we would dispose
our user name here, it would be marked for destruction not only in the subscribing
chatroom but also in the NameService’'s transient store, so that late joining
subscribers will not be aware of our former existence.
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So instead of disposing and unregistering our user name, we only want to unregister
it so that it remains available in the transient store. Thisis more tricky then it looks
however, because according to the default QoS settings of a DataWriter, an instance
is automatically disposed when it is unregistered. Only ommitting the explicit
dispose of a user name will merely result in an implicit dispose upon unregistering
of that sane user name. That’s why we needed to change the DataWriter’'s
W iterDataLifecycl eQosPolicy toan autodi spose_unregi stered_
i nst ances setting of FALSE in lines 47-57 of Section 5.2, Creating Publishersand
DataWriters.

Note that in most cases transient data will need to outlive the lifetime of the
DataWriter that published it (for example for reasons of fault tolerance), so in
general it makes sense to set the aut odi spose_unr egi st ered_i nst ances
policy of your transient DataWriters to FALSE.

In this particular case, it was not necessary to explicitly unregister the message and
the user name instances since both instances will implicitly be unregistered when we
delete their datawriters This happens very soon afterwards (see lines 67-73 in the
last code example in Section 5.2, Creating Publishers and DataWriters). However,
in atypical application, the lifetime of an instance is shorter than the lifetime of the
DataWriter that publishesit, so it is a good habit to explicitly unregister the
instances you no longer need.

This ends the publishing side of our Chatter application. The full code listing of this
application is under Chatter.c in Appendix A, C Language Examples’ Code.
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CHAPTER

Subscribing to Data

In this section, you will be guided to create the first (basic) subscribing part of the
chatter application, which is the MessageBoard. You will reuse the ChatMessage
topic definition of the previous sections to subscribe to all chat messages and to
print each of these messages on the message board, together with the userID of its
sender. In a later section we will try to substitute this UserID by the appropriate
user name of its sender.

The first section will give a short explanation of the different DDS entities that play
arolein the subscribing part of an application and the way in which they interact
with the publishing side. The next section will teach you how to create a Subscriber
with accompanying DataReaders, and how to delete them afterwards. The last
section will show you how to use these DataReaders to access samples, how to
obtain information about their life cycles and how to manage the memory that holds
these samples.

Subscribers, DataReader sand their QoS Policies

& PRISMTECH

Subscribers and DataReaders are the building blocks required to retrieve
information from your system. Both classes are modelled as Entities, meaning both
are controlled by a set of QoS Palicies, both have their own StatusCondition, both
classes can have their own Listener object attached to them, and both classes can
only be created and deleted by means of their corresponding factories. This section
will introduce the reasons for separating Subscribers from DataReaders in the DDS
specification, present the different objectives of both entities, and explain theway in
which they interact with their publishing counterparts.

 Subscriber - A Subscriber is responsible for collecting information coming from
various publications, in other words, the Subscriber decides what information isto
be retrieved at what time and in which partition. The QoS Policies of the
Subscriber control whether samples will be expected to arrive as coherent sets of
information, whether the ordering between them will be preserved, and from
which Partitions the information will be retrieved. The DomainParticipant acts as
afactory for Subscribers.

» DataReader - A DataReader is a type specific interface for the Subscriber, in
other words, it alows an application to access samples of a specific topic from the
Subscriber, which actually collects all incoming samples. A Subscriber acts as a
factory for its own set of typed DataReaders, and can subscribe to information that
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spans more than one Topic. In such cases, it employs a separate DataReader for
each individual Topic. The QoS Poalicies on each DataReader control for the
corresponding data type which of the transmitted samples will be accepted into
the Subscriber. This acceptance is alocated on the basis of a Request/Offered
(RxO) protocol.

Request/Offered Protocol - Some policies are applicable to Topics as well as
DataWriters and DataReaders (like durability and reliability for example). We
already saw in Section 5.1, Publishers, DataWriters and their QoS Poalicies, that
in the cases where there is an overlapping QosPolicy between a Topic and a
DataWriter, the DataWriter actually decides how the samples are to be
transmitted. The TopicQos is only there to provide the DataWriter with a sensible
suggestion, and it is free to make another choice. The DataReader has a similar
philosophy: for its QoS Policies that overlap with Topics and DataWriters, the
TopicQos only serves as a sensible suggestion and the DataReader is free to make
another choice. Although the DataReader cannot control with what policy settings
the samples are to be offered by the DataWriters, it can control to which
DataWriters it will connect. The Request/Offered protocol specifies that a
DataReader will only connect to DataWriters with compatible settings: in other
words, when DataReaders do not request "more" than what is offered by the
DataWriterst. DataWriters will not be able to deliver their samples to DataReaders
with incompatible QosPolicy settings®.

Samplelnfo - Each sample describes the state of a specific instance and may
change the lifecycle of that instance. This lifecycle related information might be
of interest to the application and is made available through Samplelnfo. Each data
sample comes with a corresponding Samplelnfo structure that contains, among
other things, the following fields:

-SampleState - Whether the sample has been read before
(DDS_READ SAMPLE_STATE) or not (DDS_NOT_READ SAMPLE_STATE).

- ViewState - Whether the corresponding instance has already been observed by
the application before (DDS_NEW VI EW STATE) or not
(DDS_NOT_NEW VI EW STATE).

The DDS specification explicitly formulates an ordering between the different policy
values of each QosPolicy to which the Request/Offered (RxO) protocol applies. For our
particular example: the ReliabilityQosPolicy value RELI ABLE > BEST_EFFORT and
the DurabilityQosPolicy value PERSI STENT > TRANSI ENT > TRANSI ENT_LOCAL
> VOLATI LE. Refer to the OpenJplice DDS C Reference Guide.

If a DataReader and a DataWriter have incompatible QosPolicy settings, then both
Entities can be notified of this event by their StatusConditions or by their Listeners: the
Datawriter will get an OfferedlncompatibleQosStatus event and the DataReader will get
an Request edl nconpat i bl eQosSt at us event.
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- InstanceState - Whether the instance is still considered alive
(DDS_ALI VE_| NSTANCE_STATE), has  aready been disposed
(DDS_NOT_ALI VE_DI SPOSED_| NSTANCE_STATE), or is no longer registered
in any of the DataWriters that are associated to this DataReader
(DDS_NOT_ALI VE_NO WVRI TERS_| NSTANCE_STATE).

- SourceTimestamp - The time at which the sample was written by the
DataWriter.

With these building blocks we should be able to build the first elements of our
MessageBoard: an application that collects all chat messages and prints them onto
the screen.

Creating Subscribersand DataReader s
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In this section we will start to build our entirely new MessagBoard application. The
first steps however, are very similar to the ones we took in our Chatter application
and are in fact very common for any type of DDS application:

1. Connect to aDomain.
2. Register the required data types to your DomainParticipant
3. Specify the Topics that you want to use

In the previous section, we implemented the last step by creating two new Topics.
Creating a Topic is regquired when you can not be sure that your Topic definition is
already available within your Domain. If it was not, creating the Topic will make its
definition available to the Domain. If it already was, then creating the Topic for the
second time will have no effect on the Domain: your definition is checked against
the already available definition and if it conflicts, your Topic creation fails. If it does
not conflict, you just get another proxy to the already existing Topic definition (see
also Section 4.5, Topics as Global Concepts).

If we already know in advance that the Topic definition that we want to use is
already available within our Domain, we can also try to obtain a proxy to it without
having to actually recreate the Topic ourselves. We can use the
DDS_Donmi nParti ci pant _find_t opi ¢ function for that purpose. As always,
the first parameter specifies the DDS_Domai nParti ci pant object that isto
execute our function. The second parameter specifies the name of the Topic for
which we want to obtain the proxy, and the third parameter specifies the maximum
time we want to wait for the topic definition to become availabl e?

1. Forthisfieldisto beinterpreted correctly by the DataReader, the time on different nodes
within the system should be aligned.

2. Itisperfectly possible that the application that actually createsthe Topic you are waiting
for is started after you have been started. In that case you have to wait until its definition
isavailable.
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Be aware that even when you try to find an already existing Topic definition, you
still need to register its data type locally within your DomainParticipant to be able to
read and write samples of it.

In our particular case, we do not know which application will be started first: the
Chat t er or the MessageBoar d. In fact, we want to be able to experiment alittle
bit with this ordering to test the effects of the Durability service. That's why in this
case we will just create a similar Topic definition for the Chat Message topic aswe
did in Section 4.6, Tailoring QosPolicy Settings. Since we already know how to do
that, we will not repeat all these necessary steps. In the following pieces of code, we
will therefore just focus on the parts that have to do with the creation of the
subscribing entities.

DDS_Subscri ber Qos *sub_qos;

DDS_Subscri ber chat Subscri ber;

Chat _Chat MessageDat aReader nbReader ;

char *partitionNane = NULL;

/* Adapt the default SubscriberQs to read fromthe
" Chat Roont' Parti tion. */
partiti onName = " Chat Roont';
sub_qos = DDS Subscrl berQ)s all oc();
10 checkHandl e(sub_qos, "DDS SubscriberQs__alloc");
11 status = DDS_Domai nPartici pant _get _default_subscriber_gos (
12 partici pant, sub_gos);
13 checksSt at us(
14 status, "DDS _Donmi nPartici pant _get default_subscri ber_qgos");
15 sub_qgos->partition.nane._length = 1;
16 sub_qgos->partition. nane. _naxi num = 1;
17 sub_qos->partition. nanme._buffer = DDS_StringSeq_al | ocbuf (1);
18 checkHandl g(
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19 sub_gos->partition. name. _buffer, "DDS_StringSeq_allocbuf");
20 sub_qgos->partition. nane. buffer[O] =

21 DDS string_alloc (strlen(partitionNane));

22 checkHandl e(

23 sub_qgos->partition. name. _buffer[0], "DDS_string_alloc");

24 strcpy (sub_qos->partition.name._buffer[0], partitionNane);
25

26 /* Create a Subscriber for the MessageBoard application. */
27 chat Subscri ber = DDS_Domai nParti ci pant _create_subscri ber(
28 partici pant, sub_gos, NULL, DDS_STATUS MASK NONE);

29 checkHandl e(

30 chat Subscri ber, "DDS _Donmi nPartici pant_create_subscriber");
31

32 /* Create a DataReader for the Chat Message Topic

33 (using the appropriate QS). */

34 nbReader = DDS_Subscri ber_create_dat ar eader (

35 chat Subscri ber,

36 chat MessageTopi c,

37 DDS_DATAREADER @ USE_TOPI C_CXCS,

38 NULL,

39 DDS_STATUS MASK_NONE) ;

40 checkHandl e( nbReader, "DDS _Subscri ber _create_dat areader");
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Asyou can see, this code is very similar to the code used for creating the publishing
part of our Chatter application (see Section 5.2, Creating Publishers and
DataWriters). Since we want to attach to the same Partition as the Chatter
application, we first have to adapt the PartitionQosPolicy of our
DDS_Subscr i ber Qos holder (which isfilled with the default settingsin line 11) in
asimilar way aswe did for the DDS_Publ i sher Qos in the Chatter application.

We then instruct the DDS_Domai nParti ci pant to create a DDS_Subscri ber
(DDS_Domai nPartici pant_create_subscriber), using this
DDS_Subscri ber Qos holder (2nd argument) and no DDS_Subscr i ber Li st ener
for al status events (3rd and 4th argument).

In line 34, we invoke the DDS_Subscri ber _creat e_dat ar eader function to
instruct the DDS_Subscri ber (1st parameter) to create atyped DataReader for the
Chat Message topic (2nd parameter) with QosPolicy values that are copied directly
from the corresponding DDS_Topi cQos (3rd parameter) and no
DDS_Dat aReader Li st ener for all status events (4th and 5th parameter). For the
third parameter we used another convenience macro, which has identical
functionality as the one explained in Section 5.2, Creating Publishers and
DataWriters.

Like we already saw in the Chatter application, at the end of the application we will
need to delete all these created Entities before we can delete the
DDS_Domai nParti ci pant . And we must also not forget to delete the
DDS_Subscri ber Qos structure that we allocated on heap, which aso includes our
Partition string sequence. The following code fragment, which is very similar to the
one shown in Section 5.2, Creating Publishers and DataWriters, releases all the
resources allocated in the previous code.

41 /* Remove the DataReader */

42 DDS_Subscri ber _del et e_dat ar eader (chat Subscri ber) ;

43 checkSt atus(status, "DDS_Subscri ber_del et e_dat ar eader ") ;
44

45 /* Remove the Subscriber. */

46 status = DDS_Donmi nParti ci pant _del et e_subsci ber (

47 partici pant, chat Subscriber);

48 checkSt at us(status, "DDS _Donmi nPartici pant _del et e_subscri ber");
49

50 /* De-allocate the Subscriber Q@S hol der. */

51 DDS free(sub_qos); // Note that DDS free recursively

52 /| de-allocates all indirections!!

Managing and Reading Samples

& PRISMTECH

In this section we will actually be reading ChatMessage samples from our
DataReader and we will print their contents on the standard output. The
MessageBoard will be running in a loop, reading all available samples that
correspond to live Chatters. The loop is ended when a termination message is
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received:

6.3 Managing and Reading Samples

that is a chat message whose userlD field resembles

TERM NATI ON_MESSAGE (amacro for the value - 1): seeline 78. The code to do all

thisis presented below.
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DDS_sequence_Chat _Chat Message *nsgSeq =
DDS_sequence_Chat Chat Message__al | oc();

checkHandl e(nsgSeq, "DDS _sequence_ Chat Nan‘edl\/tessage alloc");

DDS_Sanpl el nf oSeq *i nf 0Seq = DDS_Sanpl el nf oSeq alloc();
checkHandl e(i nf oSeq, "DDS_Sanpl el nfoSeq__al | oc™);
DDS _unsi gned_long i ;

DDS _bool ean term nated = FALSE;
while (!term nated) {

/* Note: using read does not renove the sanples from
unregi stered instances fromthe DataReader. This neans
that the DataRase woul d use nore and nore resources.
That's why we use take here instead. */

status = Chat _Chat MessageDat aReader _t ake(
nbReader ,
megSeq,
i nf 0Seq,
DDS_LENGTH_UNLI M TED,
DDS_ANY_SANPLE_STATE,
DDS_ANY_VI EW STATE,
DDS_ALI VE_| NSTANCE_STATE) ;
checkSt at us(status, "Chat_NanedMessageDat aReader _t ake");
for (i = 0; i < nsgSeq->_length; i++)
Chat Chat Message *rrsg = &(nsgSeq->_buffer[i]);
if (msg >user | D == TERM NATI ON NESSAGE) {
printf("Term nat i on message received: exiting...\n");
term nated = TRUE;
} else {
printf ("%: 9%\n", nsg->userNane, nsg->content);

status = Chat _Chat MessageDat aReader _r et urn_| oan(
nbReader, nsgSeq, infoSeq);

checksSt at us(
status, "Chat_Chat MessageDat aReader _return_|l oan");

/* Sleep for sone anpbunt of tine, as not to consume
too much CPU cycles. */
usl| eep(100000) ;

The most important part of this code is located in lines 67-74, where samples are
obtained from the Chat _Chat MessageDat aReader , using the typed DataReader
function Chat _Chat MessageDat aReader _t ake, as it is generated by the
OpenSplice DDS preprocessor. This function has a number of interesting
characteristics:

* |t destructively obtains the samples from the DataReader, meaning the samples
will no longer be available next time you access the DataReader. There is aso an
aternative function that is generated by the OpenSplice preprocessor named
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Chat _Chat MessageDat aReader _read that non-destructively obtains the
samples, meaning the samples will still be available next time you access the
DataReader.

* Both the take and the read functions are non-blocking, meaning they return what
is currently available. If nothing is available then no samples are returned and no
time is spent waiting for samples to arrive. If you do want to wait until samples
are available you will need to use Listeners or WaitSets for that purpose (see aso
Chapter 7, Content-Subscription Profile and Listeners and Chapter 8, Waiting for
Conditions). To keep this application as ssimple as possible we will not wait for
data to arrive, but will simply take all available samples every 100 milliseconds.
In line 92 we use the usl eep() function (imported from unistd.h) to wait
between two successive attempts, as not to use to much processing bandwidth.

» Both the take and the read functions have similar signatures in which the
following parameters need to be specified:

- The DataReader whose samples need to be obtained.

- A sequence that will hold the returned samples.

- A sequence that will hold the returned Samplelnfo.

- The maximum number of samples that you want to obtain.
- A SampleState mask for the samples you want to obtain.

- A ViewState mask for the samples you want to obtain.

- An InstanceState mask for the samples you want to obtain.

As stated above, both the samples that are to be obtained and their corresponding
DDS_Sanpl el nf o are returned in sequences that are to be provided by the
application as function input parameters. For that reason, both sequences are
prepared in advance in lines 53 and 56 using the alocation functions generated by
the OpenSplice preprocessor (for each IDL datatype <t ype> in module <nmodul e>,
the preprocessor will generate an allocation function called
DDS_sequence_<nodul e>_<type>__al | oc). Asyou may have noticed in this
example, we allocated the sequences on heap, but we did not alocate their internal
buffers. That is because the read and take functions are able to perform the
allocation of the sequence buffer on account of the application. Both functions have
two modes in which they can be operated:

1. The DataReader can loan memory to the application (demonstrated above): the
sequence buffers are alocated by the DataReader and 'loaned' to the application.
If the application does no longer need the samples, it needs to return the 'loan’ to
the DataReader. Memory that is |oaned to the application cannot be used in
subsequent read/take function calls.
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2. The DataReader can pre-allocate the sequence buffers himself. The DataReader
will then just overwrite the allocated memory with the samples that are to be
returned. The application itself is responsible for releasing the buffers when no
longer required, but the same buffers can be reused in subsequent read/take
function calls.

By not pre-allocating the sequence buffers, you indicate the DataReader of the fact
that it has to do the allocation on your account. Since we do not know how much
samples we may expect, it is hard to give a good estimate for the humber of
elements that needs to be pre-allocated in your sequence buffer. That's why we make
the DataReader responsible for allocating the memory for us: that way it can exactly
allocate the number of elements required to return all available samples that match
the specified criteria.

The fourth parameter specifies the maximum number of samples you want to obtain
as aresult of this call. Thisis very convenient if you pre-allocate your sequence
buffer because it can avoid a buffer overflow, or when you can only process a
specific number of samples at maximum. In our case neither applies, so we use the
specia constant DDS_LENGTH_UNLI M TED to indicate any number of samples may
be returned.

The last three parameters specify the kind of samples that you want to obtain. In
Section 6.1, Subscribers, DataReaders and their QoS Policies, we saw that every
sample had a number of corresponding states (DDS_Sampl eSt at e,
DDS_Vi ewSt at e and DDS_| nst anceSt at e), each of which is represented by a
separate bit value. The r ead/t ake functions allow you to specify in a bit mask
exactly which states you are interested in: only samples with a state that satisfiesthe
bit mask will be returned to you. For our MessageBoard, the only requirement is
that we obtain samples from live Chatters, in other words, messages that have a
DDS | nst anceSt at e of DDS_ALI VE_| NSTANCE_STATE. We don't care about the
other states, meaning we can raise al bits in their masks. For this purpose the DDS
specification provides a special ANY constant for each mask, which has already
raised all the relevant bits. In lines 71-74 both the number and the kind of samples
we want to obtain are selected.

When the r ead/t ake function returns, the samples and corresponding
DDS_Sanpl el nf o are available in the sequences we provided. The exact number of
returned samples can be found in the _length field of each sequence. In lines 76-84
we iterate through all of the returned samples and print both their userID and their
message content. When we do not longer need both sequences we return the so
called 'loan' using the typed DataReader function
Chat _Chat MessageDat aReader _return_Il oan, asit is generated by the
OpenSplice preprocessor. This allows the DataReader to reclaim the allocated
memory.
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To make a good distinction between loaned buffers and pre-allocated buffers, we
will present the same code below, now using pre-allocated buffers with an estimated
maximum number of 100 elements.

94 DDS_sequence_Chat _Chat Message *nsgSeq =

95 DDS_sequence_Chat Chat Message__al | oc();

96 checkHandl e(nsgSeq, " DDS _sequence_ Chat Narredl\/bssage al l oc");
97 DDS_Sanpl el nf 0Seq *i nf 0Seq = DDS_Sanpl el nf oSeq al'loc();

98 checkHandl! e(i nfoSeq, "DDS_Sanpl el nfoSeq__al | oc");

99 DDS _unsi gned_l ong i ;

100

101 nsgSeq->_buffer = DDS sequence_Chat _Chat Message_al | ocbuf (100) ;
102 checkHandl e(

103 nsgSeq->_buffer, "DDS sequence_Chat Chat Message_al | ocbuf");
104 infoSeq-> buffer = DDS_ Sanpl eI nf oSeq_al | ocbuf (100);

105 checkHandl e(i nf 0Seg->_buffer, "Sanpl el nfoSeq_all ocbuf ");

106 DDS_sequence_set _rel ease( rrsgSeq, TRUE) ;

107 DDS _sequence_set _rel ease(infoSeq, TRUE);

108

109 while (!term nated) {

110 /* Note: using read does not renove the sanples from

111 unregi stered instances fromthe DataReader. This neans
112 that the Dat aRase woul d use nobre and nore resources.
113 That's why we use take here instead. */

114 status = Chat _Chat MessageDat aReader _t ake(

115 nbReader ,

116 nmsgSeq,

117 i nf 0Seq,

118 DDS_LENGTH_UNLI M TED,

119 DDS_ANY_SAMPLE_STATE,

120 DDS_ANY_VI EW STATE,

121 DDS_ALI VE_| NSTANCE_STATE) ;

122 checkSt at us( st atus, "Chat _NanmedMessageDat aReader _read");
123 for (i =0; i < nmsgSeqg->_length; i++) {

124 Chat _Chat Message *nmsg = &(nsgSeq->_buffer[i]);

125 i f (msg >user | D == TERM NATI ON_MESSAGE) {

126 printf("Term natl on nessage received: exiting...\n");
127 term nated = TRUE;

128 } else {

129 printf ("%: %\n", nsg->user Nane, nsg->content);
130

131 }

132

133 /* Sleep for sone anpbunt of tine, as not to consune too
134 much CPU cycl es. */

135 usl eep(100000) ;

136 }

137

138 /* Delete the sequences and their contents. */
139 DDS free(nsgSeq);
140 DDS_free(infoSeq);

The main differences with the previous code can be found in lines 101-107 where
we actually pre-allocate our sequence buffer. Asyou can see, pre-allocating the
buffer requires another generated function named
DDS_sequence_<nodul e>_<t ype>_al | ocbuf , where the parameter specifies
the number of elements that need to be allocated. Another function you see here for
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the first time is named DDS_sequence_set _r el ease and is responsible for
setting the release flag of the sequence. (There is also a corresponding function,
DDS_sequence_get _rel ease(), that returns the value of the release flag).

Thisrelease flag is another property of a sequence in C and describes whether the
buffer is actually 'owned' by the sequence or not. If it is owned by the sequence, it
means the sequence may release the buffer if it is being de-allocated itself (for
example by the DDS_f r ee() function). However, if the sequence does not own the
memory (for example because it just copied an existing pointer instead of all the
contents), it may not release that memory when de-allocated by means of the
DDS_free() function. Sincein this example we explicitly allocate buffer space for
the sequence, the sequence may consider itself owner of that memory and that's why
we need to set the release flag to TRUE as well.

If welook at the release flag of a sequence that has 'loaned’ a buffer, we will see that
itsrelease flag is set to FALSE. That means DDS_f r ee will not release the buffer
when you de-allocate the sequence. You will explicitly need to return this loan
before de-all ocating the sequence. The read/take functionswill not accept sequences
that have a release flag set to FALSE and that have allocated more than 0 elements,
because it will assume it will then be overwriting 'loaned' buffers.

Another difference is the fact that because we now "own' the buffers ourselves, we
do not longer need to return the loan any more: we simply reuse the same buffers
over and over again. Notice that we may still use the special
DDS_LENGTH_UNLI M TED constant to indicate the number of samples we want to
obtain, but in this case it represents 100 samples or less, since that is the maximum
number of samples that can be stored in the buffers. It is also possible to specify an
exact number instead, but that number may not be bigger then the maximum number
of samples that the sequences are able to hold. Specifying a bigger number here will
result in areturn value of DDS_PRECONDI TI ON_NOT_MET.

When we exit our loop now, we still own the sequences and their contents, so we
should release them manually by using the DDS_f r ee() function for that purpose,
seelines 139 and 140.

That concludes our simple MessageBoard for now. In the next section we will
expand the MessageBoard to incorporate some smart algorithms to display the
username instead of the userID of the sender of a message.
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CHAPTER

Content-Subscription Profile and

Listeners

In this section we will expand the MessageBoard with some code to display the
user Name instead of the userID for each chat message and to filter out our own
messages. Instead of doing all the necessary processing in our application, we will
instruct OpenSplice DDS to substitute the userID with a userName by using the
principles of aggregation/sel ection/projection offered by the MultiTopic.

Unfortunately, the MultiTopic is not supported yet in this version of OpenSplice
DDS, so we will be simulating its behaviour using a dedicated data type, a
ContentFilteredTopic, a private DataReader and DataWriter, a Listener and a
QueryCondition.

The first section will introduce the concepts behind the ContentFilteredTopic, the
Multi Topic, the ReadCondition and the QueryCondition. The second section shows
us how to employ the MultiTopic in our MessageBoard example. The third section
will show us how to simulate this MultiTopic, using the above mentioned building
blocks, in dedicated code.

SQL Controlled Building Blocks

& PRISMTECH

This section explains some of the more advanced API building blocks you can use
to access only the data you are interested in. These building blocks allow you to use
the SQL selection, aggregation, andprojection facilities to express your interest in a
greater detail:

» ContentFilteredTopic - A ContentFilteredTopi ¢ alows you to filter out
samples based on their state. It allows you to specify the WHERE clause of an SQL
expression, and each sample that does not match the expression will not be
inserted into the attached DataReader.

» MultiTopic - When information coming from several sources needs to be merged
into asingle (new) datatype, so that it is much easier to handle for the application,
the Mul ti Topic is a good candidate. It is more advanced than just a
Cont ent Fi | t er edTopi ¢ and allows advanced features like:

- Projection - Specifies how each original field is projected into the merged data
type (the AS clause of the SQL expression).
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- Aggregation - Select the fields and their Topics that need to merged (using the
SELECT clause of the SQL expression).

- Selection - Specify afilter that the merged data type must pass (using the WHERE
clause of the SQL expression).

» ReadCondition - A ReadCondi ti on allows you to specify your interest (with
respect to Sanpl eSt at e, Vi ewSt ate and | nst anceSt at e) by means of bit
masks. It will raise a flag when data is available that matches the criteria. When
attached to aWai t Set , thiswill trigger the WaitSet. The ReadCondi t i on can be
passed to a specialized accessor function, that only returns samples that match its
criteria.

* QueryCondition - A QueryCondition is more expressve then a
ReadCondi ti on and also allows you to specify your interest in more detail by
adding an SQL SELECTI ON clause. When used in combination with specialized
accessor functions, only samples that satisfy the criteriawill be returned.

Using these building blocks, we should be able to expand our MessageBoard and to
simulate MultiTopics. The coming sections will show how.

Creating and Using a M ultiTopic

If we want to print the user Nane instead of the user | D for each Chat Message,
we require the merged information from two different Topics. The merge criterion is
theuser | D, since that is the common keyfield for both Topics. So the easiest thing
to do is to create a new data type that aggregates the user name from the
NameSer vi ce Topic with the message and index fields of the Chat Message
Topic. An IDL expression for such a merged data type can be found below.

1 struct NanedMessage {

2 | ong user| D /1 user ID

3 naneType user Nane; [/ user name

4 | ong i ndex; /'l message numnber
5 string cont ent; /'l message body

6 .

7

}
#pragma keyl i st NamedMessage user|D

Asyou can see, thisisthe definition for adata type as the MessageBoard application
would like to seeit: with user Name and cont ent in one structured data type, were
the user | D acts as the keyfield. The next step the application will have to consider
is how to map this 'projection type' onto the existing Topics using an SQL
expression. Since we want to filter out our own messages on the MessageBoard, but
our MessageBoar d doesn’t know by which user | D these messages are
represented, we will use an SQL parameter for that (that parameter can then later be
substituted with the correct value, which will be passed as a command line
parameter to the MessageBoar d application):
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SELECT user| D, nane AS user Nane, index, content
FROM Chat _NaneServi ce NATURAL JO N Chat _Chat Message
WHERE user| D <> %

In the above SQL expression you can clearly distinguish the three different aspects
of Projection, Aggregation and Selection. The first line specifies which fields will
be copied into the merged projection type: if there is an AS clause, the projected
field will be named accordingly, if there is no AS clause, the projected field will
have the same name as its original. The second line specifies the source Topics of
these fields: since there is more than one source, the several source Topics need to
be JOINED together!. The third line specifies the conditions that the merged Topics
need to satisfy.

Now the only thing the MessageBoard will need to change in order to print a name
instead of a userID is the fact that it also needs to obtain a proxy to the
NameSer vi ce Topic now (the code will not be shown for that), that it needs to
register the projection type, and that it needs to create the DDS_Mul ti Topi ¢
according to the above mentioned SQL expression. The DataReader for the
Chat Message Topic can then simply be replaced by a similar DataReader for the
DDS_Mil ti Topi ¢, as can be seen in the following code.

8 Chat _NamedMessageTypeSupport nanedMessageTs;

9 DDS_Stri ngSeq *par anet er Li st ;
10 Chat _NamedMessageDat aReader mbReader ;
11

12 /* Options: MessageBoard [ownl D] */

13 /* Messages having owner ownlD wi ||l be ignored */

14 paraneterList = DDS StringSeq__alloc();

15 checkHandl e(paraneterList, "DDS_StringSeq__alloc");

16 paraneterList-> length = 1;

17 paraneterlList-> maxi mum = 1,

18 paraneterList-> buffer = DDS StringSeq_al |l ocbuf(1);

19 checkHandl e(paraneterList->_buffer, "DDS_StringSeq_all ocbuf");
20

21 if (argc > 1) {

22 paranmeterList-> buffer[0] = DDS string_ alloc(strlen(argv[1]));
23 checkHandl e( paraneterLi st-> buffer[0], "DDS string_alloc");
24 strcpy (paraneterlList-> buffer[0], argv[1]);

25 }

26 else

27 {

28 paraneterList-> buffer[0] = DDS string_alloc(1);

29 checkHandl e( paraneterList-> buffer[0], "DDS string_alloc");
30 strcpy (paraneterlList-> buffer[0], "0");

31 }

32

33 /* Register the required data type for NamedMessage. */
34 nanedMessageTS = Chat _NanedMessageTypeSupport__all oc();
35 checkHandl e(

36 nanedMessageTS, "Chat_NanedMessageTypeSupport _alloc");

1. Incase of aname-clash between two joined Topics: it is possible to indicate the source
Topic explicitly by prefixing the field name by the Topic name, separated by adot.
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37 status = Chat _NanmedMessageTypeSupport _register_type(

38 namedMessageTsS,

39 partici pant,

40 namedMessageTypeNane) ;

41 checkSt at us(

42 status, "Chat_NanedMessageTypeSupport_regi ster_type");
43

44 [* Create a nultitopic that substitutes the userlD with

45 its correspondi ng user Name. */

46 namedMessageTopi ¢ = DDS_Donmi nParti ci pant _create_nul titopic(
47 partici pant,

48 " Chat _NanedMessage",

49 namedMessageTypeNane,

50 "SELECT user| D, name AS user Nanme, index, content "

51 "FROM Chat _NaneServi ce NATURAL JO N Chat _Chat Message "
52 "WHERE user| D <> %",

53 par anet er Li st) ;

54 checkHandl e(

55 namedMessageTopi ¢, " DDS _Domai nPartici pant_create_multitopic");
56

57 [* Create a DataReader for the NanedMessage Topic

58 (using the appropriate QS). */

59 chat Admin = DDS_Subscri ber _creat e_dat ar eader (

60 chat Subscri ber,

61 namedMessageTopi c,

62 DDS_DATAREADER_QOS_USE_TOPI C_QCS,

63 NULL,

64 DDS_STATUS_MASK_NONE) ;

65 checkHandl e(chat Adm n, "DDS_Subscri ber_creat e_dat areader ") ;

In lines 14-31 you see that the SQL parameter variable (representing our own
user | D) is obtained from the command line. The projection data type is registered
in lines 34-40, under nanmedMessageTS. This name is then used in lines 46-53,
wherethe DDS_Donmi nParti ci pant _create_mul titopi c functioniscalled to
instruct the DDS_Domai nParti ci pant (1lst parameter) to create a
DDS_Mul ti Topi ¢ with the name that is specified in the 2nd parameter for the type
that is registered under the name specified by the 3rd parameter. The SQL
expression is specified in the 4th parameter, and a sequence containing all parameter
values (if applicable) is specified in the 5th parameter. SQL parameter values are
always specified as strings, since they can refer to variables of different types,
depending on the preceding SQL expression.

Asyou can seein line 59, creating a DataReader for aDDS_Mul ti Topi c is
identical to creating a DataReader for a normal DDS_Topi c: the same function is
used. That is possible because the parameter that specifies the Topic is of type
DDS_Topi cDescri pti on, which isthe common parent for DDS_Topi cs, aswell
asfor DDS_Mul ti Topi cs and DDS_Cont ent Fi | t er edTopi cs.

The last change we need to make of course is to change the print statement to
actually display the user Nane instead of the user | D. We will not show the code
for that here, but you can find the full code listing for the MessageBoar d under
MessageBoard.c in Appendix A.
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Simulating a M ultiTopic Using Other Building Blocks

The code presented in the previous section should work according to the DDS
specification, but the problem is that this release of OpenSplice DDS does not yet
support the DDS_Mul t i Topi c. For that reason, and for educational reasons of
course, we will simulate the behaviour of the DDS_Mul t i Topi ¢ using other
building blocks. The idea is that we substitute the DDS_Domai nParti ci pant _
create_multitopic function with our own function called
DDS_Domai nParti ci pant _create_sinmul ated_nul titopic. Thisfunction
will do the following things:

1. It will subscribeitself to both the NaneSer vi ce and the Chat Message Topics.
2. It will attach the specified Content Filter to the Chat Message Topic

3. It will attach a Listener to the Chat Message DataReader.
4

For each incoming Chat Message it will issue a Query based onitsuser | D, to
find the corresponding userName in the NameService.

5. It will then manually merge the resultsinto the projection data type.
6. Finaly, it will publish this manually created projection type.

The nice thing about this approach is that we can completely hide its functionality to
the MessageBoar d: the code to make the subscriptions and attach the Listener
(steps 1 to 3) can be encapsulated inthe cr eat e_si nul at ed_nul ti t opi ¢ call,
and the manual merge activities for each incoming Chat Message (all the other
steps) can be encapsulated in the Listener implementation. We have isolated all this
code from the MessageBoar d and introduced a separate file named
mul titopic.c forit. We already showed you how to make subscriptions, so we
will not repeat those steps here, but it is interesting to demonstrate how to create a
DDS_Cont ent Fi | t er edTopi ¢, how to implement and attach a Listener interface
and how to use DDS_Quer yCondi t i ons to search for information. Those steps
will be presented in the following sections. The full implementation for the
mul titopic.c filecan be found under nul titopic.c in Appendix A, C
Language Examples’ Code.

Using a ContentFilteredTopic

& PRISMTECH

To avoid unnecessary merging of information, it makes sense to assure that the
newly arriving samples match the interest of the user first (in other words, the
WHERE clause of his SQL expression). A DDS_Cont ent Fi | t er edTopi c isavery
convenient in such cases: it allows you to attach an SQL Filter expression to an
existing Topic and to create a normal DataReader for it. This DataReader will then
only receive samples that match the filter expression of the
DDS Content FilteredTopic.
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To avoid awkward string parsing to extract the WHERE clause of our MultiTopic SQL
expression, we will cheat a little bit and manually provide a compatible filter
expression for our DDS_Cont ent Fi | t er edTopi c.

66 DDS_Topi ¢ chat MessageTopi c;
67 DDS ContentFilteredTopic filteredMessageTopi c;
68 Chat _Chat MessageDat aReader chat MessageDR;

69 DDS Duration_t infiniteTineQut = DDS_DURATI ON_I NFI NI TE;
70

71 /* Lookup the original Chat Message Topic. */

72 chat MessageTopi ¢ = DDS_Domai nParti ci pant _fi nd_t opi c(

73 parti ci pant,

74 " Chat _Chat Message",

75 & nfiniteTi neQut);

76 checkHandl e(

77 chat MessageTopi c,

78 "DDS_Domai nParti ci pant _find_topi c (Chat_Chat Message)");
79

80 /* Create a ContentFilteredTopic to filter out our

81 own Chat Messages. */

82 filteredMessageTopic =

83 DDS_Donmi nParti ci pant _create_contentfilteredtopic(
84 partici pant,

85 "Chat _FilteredMessage",

86 chat MessageTopi c,

87 "user| D <> %",

88 expr essi on_par anet ers) ;

89 checkHandl ¢(
90 filteredMessageTopi c,

91 "DDS_Domai nPartici pant _create_contentfilteredtopic");
92

93 /* Create a DataReader for the FilteredMessage Topic
94 (using the appropriate QS). */

95 chat MessageDR = DDS_Subscri ber _creat e_dat ar eader (
96 mul ti Sub,

97 filteredMessageTopi c,

98 DDS_DATAREADER QOS_USE_TOPI C_QOCS,

99 NULL,

100  DDS_STATUS MASK_NONE) ;

101 checkHandl g(

102 chat MessageDR,

103 "DDS_Subscri ber _create_dat areader (Chat Message)");

Sincethis codeisin aseparatefile from the MessageBoar d, it does not have access
to al variables it needs, except for the ones that were passed as parameters to our
create_sinul ated_nul titopic function. One of the first things we need is a
proxy to the Chat Message Topic. Of course we can create our own, like we did
before, but that would require us to specify the same QoS parameters and stuff.
Right now is easier to just look up the Topic by name: we used the
DDS_Domai nParti ci pant _find_topic call for that in lines 72-75, which
returns a new proxy to an existing DDS_Topi c that is identified by the name
specified in its 2nd parameter. If a Topic identified by that name cannot yet be found
inthe DDS_Domai nPar t i ci pant specified in the 1st parameter, it will wait for the
time specified in its 3rd parameter to become available (in case it is created by
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another, connected, DomainParticipant). If after the specified timeit is still not
available, it returns a NULL pointer. The time out value we provided here is based on
the special constant DDS_DURATI ON_I NFI NI TE, which indicates it should wait
indefinitely for the Topic to become available.

An alternative operation we could have used for this purpose was the
DDS_Donmi nParti ci pant _| ookup_t opi cdescri pti on: here you aso look
for atopic by name, but only in your own DomainParticipant: if it is not yet
available, it will immediately return NULL. However, this operation also alows you
to get proxiesto DDS_Cont ent Fi | t er edTopi cs and DDS_Mul ti Topi cs that are
available in the specified DDS_Domai nPar t i ci pant . Because this means that the
result can be of different types, the return type is of type
DDS_Topi cDescri pti on, the common parent for all kinds of Topics.

In lines 83-88 we actually create the ContentFilteredTopic itself: the 2nd parameter
specifies the name with which this DDS_Cont ent Fi | t er edTopi c can be
identified (though only locally in the DDS_Domai nParti ci pant specified in the
1st parameter, since ContentFilteredTopic definitions are not communicated to other
participants), the 3rd parameter specifiesthe DDS_Topi c it should filter on, the 4th
parameter specifies the filter expression (in SQL), and the 5th parameter specifies
the optional filter parameters. Although we cheated a little bit with the creation of
the filter expression, we can reuse the SQL expression parameters from the
MultiTopic asis, since they are only applicable to the filter part.

In lines 95-100 you can see that creating a DataReader for a
DDS_Cont ent Fi | t er edTopi ¢ issimilar to creating a DataReader for a normal
DDS Topi c orabDDS Ml ti Topi cs.

Attaching aListener
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One of the problems of the IDL to C language mapping is that it does not state how
to map a callback interface to C. OpenSplice DDS has solved that problem (like
most well known DDS implementations have done) by mapping the callback
interface onto a structure that contains a function pointer for each of the contained
callback methods. As an example, the Listener of the DDS_Dat aReader is mapped
to a structure named DDS_Dat aReader Li st ener that contains seven function
pointer attributes. one for each of the seven callback methods. Besides that, it also
contains one extra pointer called | i st ener _dat a, that can be used to store any
type of datathat needs to be available during each callback that the Listener will
make.

Since we only want to respond to incoming data, we only need to implement the
on_dat a_avai | abl e callback function: the other functions we will leave blank,
asis demonstrated in the following code.
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/* Declaration of the DataReaderlListener. */
static struct DDS_Dat aReader Li st ener *msgLi stener = NULL;
struct MsgListenerState {
[ * Type-specific DDS entities */
Chat _Chat MessageDat aReader chat MessageDR,;
Chat NaneSer vi ceDat aReader naneSer vi ceDR;
Chat _NanedMessageDat aWi t er nanedMessageDW
/* Query related stuff */
DDS_Quer yCondi ti on naneFi nder ;
DDS_StringSeq *nanmeFi nder Par ans;
b
/* I nplementation for call back function "on_data_avail abl e".

voi d on_nessage_avai | abl e(
void *listener_data, DDS Dat aReader reader ) ({

bi

/* Allocate the DataReaderlListener interface. */
nsgLi st ener = DDS_Dat aReader Li stener __al | oc();
checkHandl e(msgLi st ener, "DDS Dat aReader Li stener__all oc");

/* Fill the listener_data with pointers to all entities
needed by the Listener inplenentation. */
struct MsglListenerState *listener_state =

mal | oc(si zeof (struct MsgLi stenerState));
checkHandl e(li stener_state, "malloc");
| i st ener _st at e- >chat MessageDR = chat MessageDR,;
| i stener _st at e->naneServi ceDR = nanmeSer vi ceDR;
| i st ener _st at e- >nanedMessageDW = nanedMessageDW
| i st ener _st at e- >naneFi nder = nameFi nder;
| i st ener _st at e- >naneFi nder Par ans = naneFi nder Par ans;
nsgLi stener->| i stener_data = |istener_state;

/* Assign the function pointer attributes
to their inplenmentation functions. */

nsgLi st ener. on_data_avail abl e =

(void (*)(void *, DDS Dat aReader)) on_nessage_avai l abl e;
nsgLi st ener. on_r equest ed_deadl i ne_m ssed = NULL;
nsgLi st ener. on_r equest ed_i nconpati bl e_gos = NULL;
nsgLi st ener. on_sanpl e_rej ected = NULL;
nsgLi stener.on_livel i ness_changed = NULL;
nsgLi st ener. on_subscri ption_match = NULL;
nsgLi st ener. on_sanpl e_| ost = NULL;

7.3 Simulating aMulti Topic Using Other Building Blocks

*/

In line 105, the DDS_Dat aReader Li st ener struct is allocated on the heap. Each
of the function pointer attributes is then assigned to its corresponding function
implementation in lines 142-149, which in this case only concerns the
on_dat a_avai | abl e function that isimplemented in lines 119-121. (The actua
implementation for this function will be presented later on). Please note in line 143
that you will need to cast your function implementation into the proper type, to
match the attribute definition of the DDS_Dat aReader Li st ener.
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In this case the on_dat a_avai | abl e callback will need to access the following
Entities: it will need to read a sample from the ChatM essage DataReader, Query for
amatching user Nanme in the NameService DataReader and write a merged sample
using the namedMessageDat aW i t er. To be able to access all these Entities
during this listener callback, we created a special structure called
MsgLi st ener St at e containing pointers to each of them: see lines 107-116. To
make this information available during each listener callback, we first have to
allocate and assign the contents of this struct (see lines 130-137) and then assign its
pointer to thel i st ener _dat a fields of the DDS_Dat aReader Li st ener, seeline
138.

Asyou can see, the first parameter of each callback function in each listener typeis
aways named | i st ener _dat a, and isin fact exactly thel i st ener _dat a field
you store in the corresponding listener structure. That way you have full control
over what type of information should be available for each individual Listener
instance. Be aware however that for the Listener itself thel i st ener _dat a isan
opaque type, it doesn’t know what it represents. The implementation for the
callback function will always need to cast the | i st ener _dat a field to its correct
type beforeit will be able to access its contents.

Apart from the on_dat a_avai | abl e function, all the other function pointer
attributes have no corresponding implementation and are assigned to NULL. Be
careful with this though: if the DataReader tries to invoke a function using a
function pointer that is set to NULL you will definitely get a Segmentation Violation.
That's why we need to make sure that the DataReader never tries to invoke the
functions that we didn't implement. We can do that by specifying a Listener bit
mask: in other words, a mask that tells the DataReader for which events it may
notify the Listener and for which events it may not. Each event is represented by its
own bit in the bit mask, and each of these bits has its own identifier. Selecting the
events for which you want to receive a callback is thus simply a matter of chaining
their identifiers in the bit mask when attaching the Listener. For the data available
event, thisidentifier is named DDS_DATA AVAI LABLE_STATUS, see also Table 3,
Satus Events Overview, on page 27:

150 /* Attach the Dat aReaderlListener to the DataReader,
151 only enabling the data_avail able event. */

152 status = DDS_Dat aReader _set _| i stener (

153 cnmReader, nsgListener, DDS _DATA AVAI LABLE STATUS);
154 checkSt atus(status, "DDS_DataReader_set_|istener");

The DDS_DATA_AVAI LABLE_STATUS is event-based, not state based: it does not
trigger on the availability of data (as its name may imply), but on incoming samples
or events that have not yet been viewed by the application.

77
OpenSplice DDS C Tutoria



7 Content-Subscription Profile and Listeners 7.3 Simulating aMulti Topic Using Other Building Blocks

78

Using a QueryCondition

As stated in Section 7.3, Smulating a MultiTopic Using Other Building Blocks,
when anew Chat Message sampletriggersthe Listener we will have to perform the
following steps:

1. Extractitsuser|D.

2. Execute aquery to look for the corresponding user Name in the NameSer vi ce
DataReader.

3. Manually merge the results into a projection sample.
4. Publish thissample.

You should already be able to write the code for most of the above mentioned steps
except for the query part, which will be the focus of this section. Before executing a
query, you will first need to describe what you are looking for. In DDS terms it
means you will need to create aDDS_Quer yCondi t i on first, where your interest is
expressed in SQL. The next step isthen to execute this query in a DataReader and to
obtain all samplesthat satisfy it. Since every query is dedicated to look for a specific
user | D, you might be tempted to create new queries for every incoming
Chat Message. However, creating the DDS_Quer yCondi t i on objects is rather
expensive, and since al queries are very similar (they only differ with respect to the
value of the user I D they are looking for), it makes sense to parameterise our
DDS_Quer yCondi ti on and reuse it over and over again, only changing the value
of the parameter when required.

Such an approach can save you alot of performance, especially when the creation of
DDS_Quer yCondi ti ons can be done outside the main loop, so that this main loop
can limit itself to executing queries and changing their parameters. Following this
approach, our example will create the DDS_Quer yCondi ti on during the
DDS_Donmi nParti ci pant _create_sinmul ated_nul titopic cal (outside the
main loop), and adjust and execute it during the Listener callback (inside the main
loop). Let's focus on the creation of the DDS_Quer yCondi ti on first.

155 DDS_StringSeq *naneFi nder Par ans;

156 const char *naneFi nder Expr;

157

158 /* Define the SQL expression (using a paraneterized value). */
159 naneFi nder Expr = "user| D = %";

160

161 /* Allocate and assign the query paraneters. */

162 naneFi nder Parans = DDS_StringSeq__alloc();

163 checkHandl e( naneFi nder Par ans, "DDS_StringSeq__al |l oc");
164 naneFi nder Parans->_| ength = 1;

165 naneFi nder Par ans- >_maxi mum = 1;

166 naneFi nder Parans->_buffer = DDS _StringSeq_al | ocbuf (1);
167 checkHandl e(

168 nanmeFi nder Par ans->_buffer, "DDS _StringSeq_al | ocbuf");
169 naneFi nder Par ams->_buffer[0] = DDS_string_all oc(

170 strl en(expressi on_paraneters-> buffer[0]) );
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171 checkHandl e( naneFi nder Par ans->_buffer[0], "DDS string_alloc");
172 /* Large enough to hol d bi ggest value */

173 strcpy(

174 nameFi nder Par ans- >_buf fer[ 0],

175 expressi on_paraneters->_buffer[0] );

176 DDS_sequence_set _rel ease(naneFi nder Par ans, TRUE);

177

178 /* Create a QueryCondition to only read correspondi ng
179 nameServi ce i nformati on by key-val ue. */

180 naneFi nder = DDS_Dat aReader _creat e_quer ycondi ti on(
181 naneSer vi ceDR,

182 DDS_ANY_SAMPLE_STATE,

183 DDS_ANY_VI EW STATE,

184 DDS_ANY_I NSTANCE_STATE,

185 naneFi nder Expr,

186 naneFi nder Par ans) ;

187 checkHandl e(

188 naneFi nder, "DDS_Dat aReader _create_querycondition");

Asyou can see, line 159 specifies the SQL expression, which simply states that the
user | D should be equal to the first parameter. (Parameters in SQL are numbered
starting with zero, and are prefixed by the % character). Lines 162-176 alocate and
initialize the sequence that will represent the query parameters (in this case only 1).
Here also all parameters, regardless of their type, must be represented as strings. We
have allocated enough string space to make sure that it can hold even the biggest
value of theuser I D.

The DDS_Quer yCondi ti on itself is created in lines 180-186, where the 1st
parameter specifies the DataReader that has to execute the query, the 2nd, 3rd and
4th parameters specify the desired lifecycle states, the 5th parameter specifies the
SQL expression and the 6th parameter its parameters.

So this query will be used during a Listener callback to look up the name for agiven
Chat Message. Let's take alook at what happens during that Listener callback,
when we have read a Chat Message sample and want to find the corresponding
NanmeSer vi ce entry.

189 /* Find the correspondi ng naned nessage. */
190 struct MsgListenerState *|istener_state;

191
192 /* Obtain all entities nentioned in the |listener state. */
193 listener_state = (struct MsgListenerState *) |istener_data;
194

195 /* Take avail abl e sanpl es and process each one individually. */
196 . ...

197

198 if (infoSeql._buffer[i].valid_data)

199

200 if (nmegSeq. _buffer[i].userlD != previous)

201 {

202 previous = nmsgSeq. _buffer[i].userlD;

203 snprintf(

204 |'i st ener _st at e- >nanmeFi nder Par ans- >_buf fer[ 0],
205 15, "9%l", previous);

206 status = DDS_QueryCondi ti on_set_query_paraneters(
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207 | i st ener _st at e- >naneFi nder,

208 | i st ener _st at e- >naneFi nder Par ans) ;

209 checksSt at us(

210 status, "DDS_QueryCondition_set_query_paraneters");
211 status = Chat _NaneServi ceDat aReader _read_w_condi ti on(
212 i stener_st at e- >nanmeSer vi ceDR,

213 &naneSeq,

214 & nf 0Seq2,

215 DDS _LENGTH UNLI M TED,

216 i stener_st at e- >nanmeFi nder) ;

217 checkSt at us(

218 status, "Chat_NanmeServi ceDat aReader _read_w_condi tion");
219

220 /* Extract Nanme (there should only be one result). */
221 DDS _free(user Nane) ;

222 if (status == DDS_RETCODE_NO DATA)

223 {

224 user Nane = DDS string_alloc(40);

225 checkHandl e(user Name, "DDS string_alloc");

226 snprintf(userNanme, 40, "Name not found!! id = %", previous);
227

228 el se

229 {

230 user Nane = DDS string_all oc(

231 strl en(naneSeq. _buffer[0]. name));

232 checkHandl e(user Name, "DDS string_alloc");

233 strcpy(user Name, naneSeq._buffer[O0].nane);

234 }

235

236 /* Rel ease the nane sanple again. */

237 status = Chat _NameServi ceDat aReader _r et urn_| oan(

238 nanmeSer vi ceDR, &naneSeq, & nfoSeq2);

239 checksSt at us(

240 st at us, " Chat _NaneSer vi ceDat aReader _return_| oan");
241

242 }

The first thing that happens during our listener callback is that we cast the
i stener _datafieldtoali st ener_st at e structure, to be able to obtain all the
Entities we need during the rest of the callback: see lines 190-193.

Then we take all available samples (which are not displayed here) and iterate
through them. For each sample, we check its Samplelnfo to see whether its contents
are valid (see line 198). This is necessary since in some cases a sampleisonly a
placeholder for an instance of a state change. This is an example: the case when a
writer disposes of an instance while on the reader side when all samples for that
instance have already been taken. Since the dispose operation only changes the
instance state, but does not actually transmit the sample it received as one of its
parameters,1 the reader side has no sample with which it can add a change in the

1. Use the writedispose operation if you want both the instance to be disposed and the
sample to be transmitted.
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Samplelnfo. In such cases, the reader will insert adummy sample of which only the
keyfields have any meaningful data. The other fields are not initialized and should
therefore not be accessed.

Since this can have drastic consequences for the application, it isimportant that the
application is made aware of which samples are real and which samples are not, so
that is does not try to access uninitialized fields of a dummy sample. The field
named val i d_dat a in the Samplelnfo contains exactly that information: if it is
TRUE, then the sampleisareal sample for which al fields areinitialized properly, if
it is FALSE, then only its keyfields should be accessed.

When we know that we have a valid sample, we check (line 200) whether the
current user | D that needs to be resolved is not equal to the previous one. If so, we
still have the previous name and need not look for it again. If thisis not the case, we
need to look it up anyway, and therefore change the expression parameter to the
current user | D: first we translate the decimal user | Dinto astring and insert it into
element O of the parameter sequence (lines 203-205), then we use the
DDS_QueryConditi on_set _query_par amet er s operation to tell the
DDS_Quer yCondi ti on is hasto accept this new expression parameter sequence.

We then execute the query on our Chat _NaneSer vi ceDat aReader by invoking
the specialized Chat _NameSer vi ceDat aReader _read_w_condi tion
operation, asit is generated by the OpenSplice preprocessor (lines 211-216). This
operation is similar to the normal r ead/t ake methods, and also has at ake
counterpart. The first 4 parameters are identical to the normal read/take methods,
and the last parameter specifies the DDS_ReadCondi t i on that the samples need to
match. Since a DDS_QueryCondi tion is a specialization of a
DDS_ReadCondi ti on, it can be used here to make the DataReader only return
samples that satisfy our query.

Therest of the codeis very straightforward, either one sampleis returned (there can
be at most one sample that matchesthe query sinceuser | Disakey field) or none at
al. If there is a sample, we will extract its name, cache it (possibly the next sample
that needs to be resolved has the same user I D) and return the loan. We can then
copy the resolved user Nane into the projected data type, together with the content
of the Chat Message, and write it into the system. Not all that code is presented
here, but see multitopic.c in Appendix A for the full code listing.

81
OpenSplice DDS C Tutoria



7 Content-Subscription Profile and Listeners 7.3 Simulating aMulti Topic Using Other Building Blocks

82

OpenSplice DDS C Tutorial & PRISMTECH



CHAPTER

& PRISMTECH

Waiting for Conditions

In this example we will be working on another application called UserLoad, that
continuously monitors what is going on in the ChatRoom. It keeps track of all users
that come and go, and of all the messages they have sent. It will print a message on
the screen when users enter and leave the ChatRoom, and for users that |eave the
roomit will also print the number of messages they have sent while the UserLoad
program was monitoring.

For the UserLoad program to detect incoming events, we will use several kinds of
Condition objects. A Condition object can be configured to raise a flag when a
certain predefined situation occurs. Our application will use different types of
Conditions to notify of situations where new usersjoin our ChatRoom, where active
users leave it, and when it is time for our application to stop monitoring the
ChatRoom. These Conditions are all attached to a WaitSet, that will immediately
trigger the main application thread when any of these attached Conditions becomes
TRUE.

Section 8.1, Conditions and WaitSets, introduces the general rationale behind
Conditions and WaitSets and explains the purpose of each Condition type.

Section 8.2, Using a ReadCondition, explains how to use ReadConditions to signal
athread on the arrival of new instances.

Section 8.3, Using a SatusCondition, describes the alternative StatusCondition
mechanism to detect when a user leaves the ChatRoom example.

Section 8.4, Using a GuardCondition , describes how a GuardCondition can be
used to manually trigger a WaitSet for any user defined reason.

Section 8.5, Using a WaitSet, describes how to attach Conditions to a WaitSet, and
how to use this WaitSet to be notified of incoming events.

Section 8.6, Processing Expired Transient Data describes how the transient store
treats samplesfor which the originating writers are no longer alive and the impact it
has for an application.

Section 8.7, Using the HistoryQosPolicy, shows how the HistoryQosPolicy can be
used to keep track of the history of all messages that are received from the various
USers.

The last section, Section 8.8, Cleaning Up, explains how to release resources when
an application is terminated.
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Conditionsand WaitSets

There are several different types of Condition objects, each one dedicated to detect a
certain type of situation. Each DDS_Condi t i on has aflag that becomes TRUE when
a certain situation occurs, and that remains TRUE until that situation has elapsed.
The value of this flag can be examined at any time by the application by using the
DDS_Condi tion_get _tri gger_val ue operation.

By examining the value of thisflag, it is possible for an application to use a polling
mechanism to detect the occurrence of a certain event. However, polling might be
quite expensive and therefore it may be better to use a mechanism that can block a
thread until a certain situation occurs. That iswere the DDS_Wai t Set comesin: a
WaitSet allows you to attach any number of DDS_Condi t i on objects to it, and to
block athread until one or more of these attached condition objects will have a
trigger value that is TRUE.

OpenSplice DDS offers the following types of DDS_Condi t i on objects:

» ReadCondition - We already introduced the DDS_ReadCondi ti on in Section
7.1, QL Controlled Building Blocks. What we did not mention thereis that, since
it inherits from the DDS_Condi t i on class, it also has atrigger value. This trigger
value is TRUE as long is data is available that matches the selected lifecycle
criteria.

* QueryCondition - We aready introduced the DDS_Quer yCondi ti on in SQL
Controlled Building Blocks as well. What we did not mention there isthat, sinceit
inherits from the DDS_ReadCondi ti on, it also has a trigger value. This trigger
value is TRUE as long as data is available that matches both the selected lifecycle
criteriaand the SQL expression.

e StatusCondition - The DDS_St at usCondi t i on was aready introduced in SQL
Controlled Building Blocks. We repeat in here that a DDS_St at usCondi ti on
may be configured to monitor a user defined set of Entity conditions (being
reports of contract violations, reports of conflicting QosPolicy settings with
related Entities, reports of the availability of data, etc.), and that the flag of the
DDS_St at usCondi ti on will be raised as long as at least one of these Entity
conditionsis TRUE.

e GuardCondition - A DDS_Guar dCondi t i on'strigger value is under full control
of the application, which can manipulate its state by using the
DDS_St at usCondi ti on_set _tri gger_val ue operation.

For our User Load application we will use a DDS_Wai t Set to block the main
thread. The the following DDS_Condi ti ons will be attached to this
DDS Wi t Set :
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1. A DDS_ReadCondition that is used to trigger on the event of a new user
joining the ChatRoom. It will be created by the NameSer vi ce DataReader and
will be set to trigger on any NameSer vi ce sample that has a SampleState of
NOT_READ, a Vi ewSt at e of NEwand an | nst anceSt at e of ALI VE.

2. A DDS_St atusConditi on that isused to trigger on the event of an active user
leaving the system. Of course we could do this using another
DDS_ReadCondi ti on onthe NanmeSer vi ce DataReader that would trigger on
an | nst anceSt at e of NOT_ALI VE_DI SPOSED, but for educational purposes
we will use the DDS_St at usCondi ti on of the Chat Message DataReader
instead. It will trigger when an associated Chat Message DataWriter leaves the
system.

3. A DDS_GuardCondition that is used to trigger the WaitSet when a
pre-defined amount of time has passed. This preventsthe User Load application
from running forever.

When one or more of these Conditions raise their flag, they will trigger the WaitSet,
which will then unblock the main application thread. This application thread then
receives alist of all the Conditions responsible for the trigger and can handle each
one of them individually. The following sections will focus on each of these
Conditions.

Using a ReadCondition
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In Section 7.3.3, Using a QueryCondition, we already saw an example of how to
create aDDS_Quer yCondi ti on. Creating aDDS_ReadCondi ti on isvery similar
to this, since it is a generalization of the DDS_Quer yCondi ti on: the only
difference isthat it doesn't have a corresponding SQL expression.

In our application we want to be informed of new Chatters joining our ChatRoom.
Since every Chatter publishes his name and ID in a NaneSer vi ce Topic before
joining in, and since each user | D represents a unique instance within our
NameSer vi ce Dat aReader, it seems logical that new instances represent new
users joining our ChatRoom. (Note that an instance is marked NEWuntil its first
sample has actually been read. That means that a NEWVi ewSt at e can never be
combined with a READ Sanpl eSt at e.)

So to detect new users joining our Chat Room we only need to get triggered on the
arrival of new NanmeSer vi ce instances. That means we need to configure our

NameService ReadCondition to trigger on samples that have a ViewState of NEW
and a SampleState of NOT_READ. Since we only want to signal new users that are
still logged in (we will ignore the users that have already logged out before we even

got the chance to discover their presence), we will configure our | nst anceSt at e

to ALI VE. That resultsin the following code fragment.

1 /* A ReadCondition that will contain new users only */
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newUser = DDS_Dat aReader _create_readcondition(
naneServer,
DDS_NOT_READ SAMPLE STATE,
DDS_NEW VI EW_STATE,
DDS_ALI VE_| NSTANCE_STATE) ;
checkHandl e(
newUser, "DDS_Dat aReader_create_readcondition (newldser)");

CO~NOUTAWN

Asyou can see, its very similar to the code presented in Using a QueryCondition.
The same approach could also be used to detect usersthat leave our Chat Roont just
select an | nst anceSt at e that iSNOT_ALI VE_DI SPOSED

In the coming section however, we will use an alternative way of detecting when a
user leaves the Chat Room

Using a SatusCondition

A DDS_St at usCondi ti on is available on every DDS_Ent i t y object, just by
invoking its DDS_Entity_get statusconditi on operation. Since a
DDS_Dat aReader inherits from DDS_Entity, it also has a
DDS_St at usCondi ti on. As stated before, St at usCondi ti ons can be used to
notify the Entity of certain situations, like a violation to one of its contracts.

We will not treat each and every possible contract in this tutorial, but we will
mention one type of contract here, just to explain the mechanism of the
DDS St at usCondi ti on.

When a DataWriter connects to a DataReader, it will establish a contract with it to
keep it informed about its Liveliness: in other words, the DataWriter will promise to
give asort of heartbeat to the DataReader, so that the DataReader knows whether it
can still expect any updates coming from that DataWriter. If a DataWriter crashes or
is deleted, this heartbeat stops, which is a violation of the contract, and so the
DataReader must be informed about that. It can then (if applicabl el) change the
I nst anceSt at e of the concerned instances, in other words, the instances that were
being transmitted by that DataWriter, from ALI VE to NOT_ALI VE_NO _WRI TERS.
Thisisimportant information because it could mean that the resources occupied by
these concerned instances may be released after some amount of time?.

1. Decisions on the liveliness aspects and their consequences are under the control of lots
of different QoS Policies, the most important ones being the
Li vel i nessQosPol i cy, the Owner shi pQosPol i cy and the
Deadl i neQosPol i cy. Refer to the OpenSplice DDS C Reference Guide.

2. Thatiscontrolled by the Reader Dat aLi f ecycl eQosPol i cy.
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What is interesting for our application is that we can be notified of the fact that a
DataWriter loses its Liveliness, meaning a user effectively leaves the ChatRoom. So
besides monitoring the NanmeSer vi ce for the disposal of aspecificuser I D, we can
also monitor the Liveliness of each Chat Message Dat aW i t er instead. Let's see
how that works.

9 /* Cbtain a StatusCondition that triggers only when a
10 Witer changes Liveliness */
11 | eft User = DDS_Dat aReader _get _statusconditi on(l oadAdm n);
12 checkHandl e(l eft User, "DDS Dat aReader get _statuscondition");
13 status = DDS_Stat usCondi ti on_set _enabl ed_st at uses(
14 | eft User, DDS LI VELI NESS _CHANGED STATLUS);
checkSt atus(status, "DDS_StatusCondition_set enabl ed_statuses");

In line 11 you see that we use the DDS_Dat aReader _get _st atuscondition
operation to obtain the DDS_St at usCondi ti on of our Chat Message
Dat aReader . (This operation is inherited from the Entity class and is also available
asthe DDS_Entity_get _statuscondi ti on operation.) By default, the
StatusCondition is configured to trigger on all Statuses that are relevant to the
corresponding Entity. We only want to respond to the event where a connected
Chat Message DataWriter loses its Liveliness, so we will configure the
StatusCondition only to trigger on that occasion. The StatusCondition uses a bit
mask to select the Statuses it has to monitor, so for that reason we need to set a new
bit mask, using the DDS_St at usCondi ti on_set _enabl ed_st at uses
operation. Each Statusis identified by a separate bit and has a unique identifier: the
Status we need is named DDS_LI VELI NESS_CHANGED STATUS, see al so
Table 3, Status Events Overvi ew, on page 27. You can seeinlines 13-14
how we use this identifier to set up the new bit mask.

Once the StatusCondition has triggered, it only means that there is a change in
Liveliness in one of the connected DataWriters. the Li vel i nessSt at us keeps
track of the current number of al i ve DataWriters and of the current number of
not _al i ve DataWriters. Any change to these numbers will trigger the
StatusCondition. So if we get a trigger, we do not know which user is effected by
that, and we do not know whether that user just entered (was added to the
al i ve_count) or just left (was removed from the not _al i ve_count ). There are
two special change counters that keep track of the changes to both the
al i ve_count andnot _al i ve_count , but these treat both additions and removals
in the same way: a removal followed by an addition of a DataWriter leads to an
al i ve_count _change of 2. Both change counters will be reset each time the
Li vel i nessSt at us is obtained.

Since we can't distinguish between users entering and leaving the ChatRoom by just
studying the Li vel i nessSt at us, we will need to keep track of the previous
number of al i ve users. That way we can see whether the current number of usersis
bigger or smaller than the previous number, and so whether a user has actually
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entered or left the ChatRoom. To access this Li vel i nessSt at us, we use the
DDS_Dat aReader _get _|iveliness_changed_st at us operation on the
DataReader.

So now we know when a user actually leaves the ChatRoom, but we still don't know
which user that was. We could use a complicated algorithm to map the effected
DataWriter to a specific user, but because we already know that a user also
unregistersitsuser | Din the NameSer vi ce when leaving the room, we will just
take all NOT_ALI VE_NO WRI TERS instances from the NaneSer vi ce DataReader
instead, which is much easier to do. So each time we get atrigger for a change in
Liveliness, we execute the following code:

15 /* Some l|iveliness has changed (either a DataWiter joined

16 or a DataWiter left) */

17 status = DDS_Dat aReader _get | i vel i ness_changed_st at us(

18 | oadAdmi n, &l i vChangsSt at us) ;

19 if (livChangStatus. active_count < prevCount) {

20 .

21 /* A user has left the Chat Room since a DataWiter | ost
22 its liveliness. Take the effected users so they wll
23 not appear in the list later on. */

24 status = Chat _NaneServi ceDat aReader _t ake(

25 nameServer,

26 &nslLi st

27 & nf 0Seq,

28 DDS_LENGTH_UNLI M TED,

29 DDS_ANY_SAMPLE_STATE,

30 DDS_ANY_VI EW STATE,

31 DDS_NOT_ALI VE_NO WRI TERS_| NSTANCE_STATE) ;

32 checkSt at us(status, " Chat_NameServi ceDat aReader take ");
33 .

34 prevCount = |ivChangStatus. active_count;

35 };

Much more happens in the real code, but we will get back on that later in Section
8.7, Using the HistoryQosPalicy.

Using a GuardCondition

We want the User Load application to run only for 60 seconds, so we could check in
every loop whether this time has already elapsed, and if so, terminate the
application. However, if the User Load's main thread is blocked on a WaitSet, and
no incoming events unblock it, the application can not check our timing constraint
and could theoretically be stuck in that WaitSet forever is no more events would
alow it to unblock first.

This is where the DDS_Guar dCondi ti on comes in. As stated before, a
DDS_Guar dCondi ti on issimply aDDS_Condi t i on whose trigger value is under
full control of the application. In this specific example we could add a
GuardCondition to all the other Conditions already attached to the WaitSet. If the
DDS_Guar dCondi ti on has an initial trigger value of FALSE, it will not influence
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the WaitSet in any way. However, as soon as we change its trigger value into TRUE,
the WaitSet must trigger and unblock the main thread, regardless of the settings of
all other attached Conditions.

What we will do in our application is to spawn a separate thread that sleeps for 60
seconds. As soon as it wakes up, it will set the trigger value of the
DDS_Guar dCondi ti on to TRUE. First we will show you how the
DDS_Guar dCondi ti on is created:

36 /* Create a bare guard which will be used to close the room */
37 escape = DDS GuardCondition__alloc();

38 checkHandl e(escape, "DDS GuardCondition__alloc");
39 ...

40 /* Start the sleeper thread. */
41 pthread_t tid;
42 pthread_create (& id, NULL, del ayedEscape, NULL);

Asyou can see, aDDS_Guar dCondi t i on has no corresponding factory and must
be created by a DDS_Guar dCondi ti on__al | oc operation (see line 37). A new
thread is spawned in line 42, which is instructed to invoke the del ayedEscape
function as soon as it is ready to be executed. The implementation of that function is
depicted below:

43 void *

44 del ayedEscape(

45 vol d *arg)

46 {

47 DDS_Ret ur nCode_t st at us;

48

49 sl eep(60); /* wait for 60 sec. */

50 status = DDS_GuardCondi ti on_set_trigger_val ue(escape, TRUE);
51 checkSt atus(status, "DDS GuardCondition_set trigger_val ue");
52

53 return NULL;

54 }

Asyou can see, the DDS_Guar dCondi t i on isactualy avery simple object that can
be very convenient if you manually want to unblock a WaitSet. But let's first focus
some more on the WaitSet itself, which is the subject of the next section.

Using aWaitSet

& PRISMTECH

In the previous sections we create a number of DDS_Condi t i ons with the intention
of attaching them to aDDS_Wai t Set , so that the DDS_Wai t Set could unblock the
main thread in case of any necessary activity. Let's first see how aDDS_Wi t Set is
created and how all these DDS_Condi t i ons can be attached to it:

55 DDS Wi t Set user LoadWs;
56

57 /* Create a waitset and add the ReadConditions */
58 user LoadWs = DDS_Wait Set __all oc();
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59 checkHandl e(user LoadWs, "DDS WaitSet__alloc");

60 status = DDS Wit Set _attach_conditi on(userLoadWs, newlUser);

61 checkSt atus(status, "DDS WiitSet_attach_condition (newUser)");
62 status = DDS Wit Set _attach_conditi on(userLoadWs, | eftUser);
63 checkSt at us(status, "DDS WiitSet_attach_condition (leftUser)");
64 status = DDS Wit Set _attach_condition(userlLoadWs, escape);

65 checkStatus(status, "DDS Wit Set_attach_condition (escape)");

As with the DDS_Guar dCondi t i on, the DDS_Wai t Set has no corresponding
factory and needs to be created using a special DDS_Wai t Set __al | oc operation
(seeline 58). Because of this, there is no dependency on any DomainParticipant and
so a DDS_Wai t Set can be used to combine DDS_Condi t i ons coming from
different DomainParticipants. This makes Wai t Set s extremely useful to build
bridges between several Domains, since they allow an application to react on events
coming from different origins.

In lines 60-65 you see how each Condition is attached to the WaitSet, smply using
the same DDS_Wai t Set _attach_condi ti on operation for each type of
Condi ti on. For the WaitSet it doesn't matter what type of Condition is attached, it
will only monitor itstrigger value.

Now that we have set up our DDS_Wai t Set , we can block our main application
thread until one of the attached Condi t i ons actually raises its flag. In such cases,
the WaitSet will unblock and return you the Conditions responsible for that. (Note
that more than one Condi ti on could have caused the Wai t Set to unblock). Let's
look at the following code, where the main thread blocks itself and then handles the
triggered Condi ti ons.

66 DDS ConditionSeq * guardList = NULL;

67 DDS Duration_t timeout = DDS DURATI ON | NFI NI TE;

68 i nt cl osed = 0;

69 DDS_unsi gned_| ong i, j;

70

71 /* Initialize and pre-allocate the GuardLi st used to obtain
72 the triggered Conditions. */

73 guardLi st = DDS_Conditi onSeq__al | oc();

74 checkHandl e( guardLi st, "DDS_ConditionSeq__alloc");

75 guardLi st->_maxi num = 3;

76 guardList->_length = 0;

77 guardList->_buffer DDS_Condi ti onSeq_al | ocbuf (3);

78 checkHandl e(guardLi st->_buffer, "DDS ConditionSeq_all ocbuf");
79

80 while (!closed) {

81 /* Wait until at |east one of the Conditions in
82 the waitset triggers. */

83 status = DDS_ Wit Set _wait (userLoadWs, guardList, &timeout);
84 checkStatus(status, "DDS WaitSet _wait");

85

86 /* Wal k over all guards to display information */
87 for (i = 0; i < guardList->_length; i++) {

88 guard = guardList->_buffer[i];

89 if (guard == newldser) {

92 ...

91 } else if (guard == leftUser) {
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92 ..

93 } else if (guard == escape) {

94 printf ("UserLoad has term nated.\n");
95 cl osed = 1;

96 } else {

97 assert (0);

98 ;

e
99 Y I* for */
100 } /* while (!closed) */

In line 83 you see how the main thread blocks itself on the WaitSet using the
DDS_WAi t Set _wai t operation. The purpose of the guar dLi st parameter isto
pass back a sequence of all Conditions that were responsible for the trigger: since it
is an inout type parameter, we can pre-allocate its contents so that the WaitSet
doesn’'t have to allocate new resources in each and every iteration. Since we already
know we attached 3 Condi t i onsto the Wai t Set , the guar dLi st can never
contain more than 3 elements. That's why we pre-allocate the guar dLi st with the
worst-case number of elementsin lines 73-78, so that we know we can re-use this
buffer in all subsequent iterations without ever having to re-allocate to a bigger
buffer. The last parameter specifies how long the Wai t Set should block at
maximum: if the specified time has elapsed but no Condition has triggered, the
WaitSet will unblock anyway and return aDDS_RETCODE_TI MEQUT and will set the
length of the Condition sequence to 0. In this case we have supplied the special
constant DDS_DURATI ON_| NFI NI TE to indicate that the WaitSet should wait
indefinitely until one of its Condi ti onsraisesits flag (which is no problem since
we use our Guar dCondi t i on to escapeit).

Once the Wai t Set has triggered, we need to handle all the Condi t i onsthat were
responsible for that. We will do that by just iterating through the guar dLi st we
obtained (line 87-99) and comparing each element inside it to the Condi ti onswe
attached to this Wai t Set . That way we know which Condi t i on represents which
purpose, and we can handle each Condi ti on inits own specia way.

All this said and done, we are almost finished with the User Load application: the
only thing we still need to do is to explain how to keep track of the entire
Chat Message history of each Chat t er that joined our Chat Room That will be the
subject of the next section.

Processing Expired Trandent Data
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Since our User Load application subscribes itself to the NameSer vi ce Topic,
which has TRANSI ENT durability, it will automatically receive all known usernames
at startup from the Durability service. Since Chatters leaving the chatroom do not
dispose their names from the NameService (see section Section 5.6, Unregistering
and Disposing of Instances), these names will not be removed from the transient
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storel. That means that a late joining Namer Ser vi ce Dat aReader at its startup
will receive usernames of both currently active users and of users that already |eft
the chatroom.

Since the User Load application is only interested in displaying usernames of
currently active users, it must have away to filter out the ones that are not currently
active. Luckily, the durability service does not influence the instance_state of a
sample: if an instance has no active DataWriters, it is delivered with an
i nst ance_st at e that is set to DDS_NOT_ALI VE_NO WRI TERS, while the ones
that do have on or more active DataWriters are set to DDS_ALI VE.

101 /* Renove all known Users that are not currently active. */
102 status = Chat _NaneServi ceDat aReader _t ake(

103 nameServer,

104 &nslLi st

105 & nf 0Seq,

106 DDS_LENGTH_UNLI M TED,

107 DDS_ANY_SAMPLE_STATE,

108 DDS_ANY_VI EW STATE,

109 DDS_NOT_ALI VE_| NSTANCE_STATE) ;

110 checkStatus(status, "Chat_NaneServi ceDat aReader _t ake");

111 status = Chat _NaneServi ceDat aReader _r et urn_I| oan(

112 naneServer, &nsList, & nfoSeq);

113 checkStatus(status, "Chat_NaneServi ceDat aReader _return_|l oan");

In the listing above, we use of this behaviour to filter out the usernames of user that
already left the chatroom. In lines 102-110 we take away all instances that have their
instance_state set to NOT_ALI VE, leaving only the instances that are currenly still
alive?. We use the loaning mechanism here because it is difficult to anticipate how
many instances that are not considered alive will be delivered by the transient store.
That means we may not forget to return the loan right after we took away these
samples (see lines 111-113).

Using the HistoryQosPalicy

Until now, our DataReaders were configured to store at maximum only one sample
for each instance. As you know, a new instance is produced on the DataReader side
as soon asits first sample has arrived. When the next sample arrives before the first
sample was consumed by the application, it will overwrite the previous one: the idea
isthat the DataReader always stores the sampl e that represents the most recent state
of an instance.

1. A DataWriter that disposes an instance, also removes it from the transient store. Late
joining DataReaders will not be aware of that instance's former existence.

2. The NOT_ALI VE instance _state mask specifies both the NOT_ALI VE_DI SPOSED and
NOT_ALI VE_NO WRI TERS state.
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It may be possible however that you are not interested in just the most recent state of
an instance, but that you want to keep track of the latest n samples of an instance, or
maybe even of all samples of an instance. The DataReader can be configured in
such away that it provides you exactly the kind of storage you need. The storage
spectrum of a DataReader is under the full control of a QosPolicy named
Hi st royQosPol i cy, that has two main settings:

» KEEP_LAST - This setting comes with a second variable named dept h. If this
depth variable equals n, the DataReader will store the latest n samples of each
instance for you. For newly arriving samplesit will behave like a FIFO queue, the
oldest sample is shifted out when a new sample arrives.

 KEEP_ALL - This setting prevents newer samples from overwriting older ones:
samples can only disappear when they are actually consumed by the application.
If the application does not 'take' its samples and new samples continue to arrive,
the DataReader will allocate more and more space, until it reaches its resource
limits®. If that is the case, it will reject newly arriving samples until the
application releases some resources by consuming the older samples. Asyou may
expect, this behaviour can be dangerousiif the datais labelled as RELI ABLE, since
the DataWriter may not just drop the data and therefore continuously will need to
re-transmit it until it is finally accepted by all the connected DataReaders.

The default HistoryQosPolicy settings are configured to be KEEP_LAST with a
history depth of 1. For our User Load application we want to keep track of all
messages sent by each of the Chatters. That means we will have to change the
Hi st royQosPol i cy to KEEP_ALL. We do not have adept h setting in this case,
since the DataReader will just allocate al resourcesit can claim. Thisis potentially
dangerous if too much users stay online too long, sending out thousands of chat
messages while logged in. We will just assume for now that is not the case, so if we
take care of the fact that when a user leaves the ChatRoom we will release all the
messages it had sent, we should not get into trouble with respect to our resource
limits. The following code will show you how to tailor the DataReader QoS settings
for this purpose.

114 /* Adapt the Dat aReader Qos for the Chat MessageDat aReader
115 to keep track of all nessages. */

116 nmessage_qos = DDS Dat aReader Qos__al | oc();

117 checkHandl e(message_qos, "DDS_Dat aReader Qos__al | oc");
118 status = DDS Subscri ber _get defaul t _dat ar eader _gos(

119 chat Subscri ber, nmessage_qos);

120 checkSt at us(

121 status, "DDS_Subscriber_get _defaul t _dat areader_qgos");
122 status = DDS_Subscri ber_copy_fromtopi c_qgos(

123 chat Subscri ber, message_qos, reliabl e_topic_qos);

1. These resource limits are under full control of the Resour celLi ni t sQosPol i cy,
and by default are set to unlimited, meaning all the memory available on that specific
machine.
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8.7 Using theHistoryQosPolicy

checkSt at us(status, "DDS Subscri ber_copy_fromtopic_gos");
nmessage_qgos- >hi story. ki nd = DDS_KEEP_ALL_H STORY_QCS;

/* Create a DataReader for the Chat Message Topi c (using the
appropriate QS). */
| oadAdmi n = DDS_Subscri ber _creat e_dat ar eader (
chat Subscri ber,
chat MessageTopi c,
nessage_qos,
NULL,
DDS_STATUS MASK_NONE) ;
checkHandl e(
| oadAdmi n, "DDS Subscri ber _create_dat areader (Chat Message)");

Asyou can seein line 116, we start with allocating a DDS_Dat aReader Qos holder,
which is filled with the default DataReader settings in line 118. We then overwrite
the QoS Poalicies that overlap with the Topic policies with the QosPolicy settings of
our Chat Message topicinline 122. Finally we changeits History to the KEEP_ALL
setting in line 125. (The Hi st r oyQosPol i cy is no Request/Offered poalicy, it can
be configured independently from the DataWriter settings). We then simply create
our DataReader with it in lines 129-134.

Now let's look at how to access the historical data of a user when he leaves our
ChatRoom.
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DDS _Li vel i nessChangedSt at us | i vChangsSt at us;
DDS | ong prevCount = O;

if (guard == |leftUser) {
/* Some l|iveliness has changed (either a DataWiter
joined or a DataWiter left). */
status = DDS_Dat aReader _get | i vel i ness_changed_st at us(
| oadAdmi n, &l i vChangSt at us);
if (livChangStatus.alive_count < prevCount) ({

/* A user has left the Chat Room since a DataWiter | ost
its liveliness. Take the effected users so they will not
appear in the list later on. */

status = Chat _NaneServi ceDat aReader _t ake(
nameServer,
&nslLi st
& nf oSeq,
DDS_LENGTH_UNLI M TED,
DDS_ANY_SAMPLE_STATE,
DDS_ANY_VI EW STATE,
DDS_NOT_ALI VE | NSTANCE_STATE) ;
checkSt at us(status, "Chat_NaneServi ceDat aReader _t ake");

for (j = 0; j < nsList._length; j++) {
/* re-apply query argunents */
sprintf(args._buffer[0], "%l", nsList._buffer[j].userlD);
status = DDS_QueryCondi tion_set _query_par anet er s(
singl eUser, &args);
checkSt at us(
status, "DDS_QueryCondition_set _query_paraneters");

/* Read this users history */
status = Chat _Chat MessageDat aReader _t ake_w_condi ti on(
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169 | oadAdni n,

170 &nsgli st ,

171 & nf 0Seq2,

172 DDS_LENGTH_UNLI M TED,

173 si ngl eUser) ;

174 checksSt at us(

175 status, "Chat_Chat MessageDat aReader _t ake_w_condi ti on");
176

177 /* Display the user and his history */

178 printf (

179 "Departed user % has sent % nmessages\n",

180 nsList. _buffer[j].nane,

181 msgLi st. _| ength);

182 status = Chat _Chat MessageDat aReader _r et ur n_I oan(
183 | oadAdmi n, &msgList, & nfoSeq2);

184 checksSt at us(

185 status, "Chat_Chat MessageDat aReader _return_|l oan");
186

187 status = Chat _NaneServi ceDat aReader _r et ur n_I oan(

188 naneServer, &nsList, & nfoSeq);

189 checksSt at us(

190 status, "Chat_NaneServi ceDat aReader _return_| oan");
191

192 prevCount = |ivChangStatus. alive_count;

193 }

Parts of this code were already presented in Section 8.3, Using a SatusCondition,
where we explained how to interpret the StatusCondition trigger. After we have
obtained all disposed users by using the instance state
DDS_NOT_ALI VE_| NSTANCE_STATE in lines 149-156, we iterate over each of
these users and try to find their corresponding Chat Messages by tailoring the SQL
expression parameters (lines 161-165) and executing this DDS_Quer yCondi ti on
on the Chat Message DataReader (lines 168-173). We take the data to avoid the
DataReader from exhausting its resources, and also because we no longer need
Chat Messages of auser that has already left. The result is a sequence that contains
all the Chat Messages of asingle user (we queried on user | D, which is unique for
every user), so the length of this sequence tells us how many messages were
received from that user.

In case the result would contain information from multiple instances, all samples
would still be returned in the same, one dimensional sequence. The ordering of the
different samples belonging to the different instances is under full control of the
Present ati onQosPol i cy of the Subscriber. When using default policy settings
the samples will be ordered as a list, where samples belonging to the same instance
are consecutive. The DDS_Sanpl el nf o that comes with each sample will give you
asanpl e_r ank, that tells you how much more of the following samples belong to
the same instance as the current sample. This may be a very convenient feature if
you want to collect all samples that belong to the same instance.
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Cleaning Up
When the Guar dCondi t i on hastriggered our Wi t Set , and the application leaves
its main loop, we need to clean up lots of resources. However, since lots of Entities
are currently attached to each other, we will first have to break them apart before we
can start to delete them. (Otherwise we would create dangling relationships, in
which one entity points to another, already deleted, entity). Let's see what happens
when our application leaves the main loop.

194 /* Renove all Conditions fromthe WiitSet. */

195 status = DDS_WAit Set _detach_conditi on(userLoadWs, escape);
196 checkStatus(status, "DDS Wit Set detach_condition (escape)");
197 status = DDS_ Wit Set _detach_conditi on(userLoadWs, | eftUser);
198 checkStatus(status, "DDS Wit Set _detach_condition (leftUser)");
199 status = DDS Wit Set _detach_conditi on(userLoadWs, newlUser);
200 checkStatus(status, "DDS Wit Set_detach_condition (newlUser)");
201

202 /* Free all resources */

203 DDS free(guardList);

204 DDS free(args._buffer);

205 DDS free(userLoadWs);

206 DDS free(escape);

207 DDS free(setting_topic_qos);

208 DDS free(reliable_topic_qos);

209 DDS free(naneServi ceTypeNane);

210 DDS free(chat MessageTypeNane) ;

211 DDS_free(naneServiceTS);

212 DDS_free(chat MessageTsS);

213 status = DDS Donmi nPartici pant _del ete_contai ned_entities(

214 partici pant);

215 checkSt at us(

216 status, "DDS_Domai nParti ci pant_del ete_contai ned_entities");
217 status = DDS Donmi nPartici pant Factory_del ete_parti ci pant (

218 DDS_TheParti ci pant Factory,

219 participant);

220 checksSt at us(

221 status, "DDS Donmi nPartici pant Factory_del ete_partici pant");

In lines 195-200 we detach all Conditions from the DDS_Wai t Set . Now both the
DDS Wi t Set and the DDS_Guar dCondi ti on can be released, and since neither
of them has a corresponding factory, we will have to use the DDS_f r ee operation to
do that (see lines 205, 206). After deleting all QoS holders and sequence buffers, it
is now time to delete al our Entities using their corresponding factories. Normally
we would recursively travel from our DDS_Domai nParti ci pant to all its
embedded factories, delete all embedded Entities in there, then del ete these factories
and finally delete our DDS_Domai nParti ci pant .

There is however a convenience operation on each factory named
DDS_<factory>_del ete_contai ned_entities that does exactly that: it
recursively travels through all embedded entities and deletes them all. That means
that if we invoke it on the DDS_Domai nPar ti ci pant (like wedoinline 213), al
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Entities underneath it will be deleted. That leaves only the
DDS_Donai nParti ci pant itself to be deleted (line 217-219). Here you see an
example of the last convenience macro called DDS_ThePart i ci pant Fact ory.

This macro represents the singleton Donwi nPar t i ci pant Fact ory handle, which
can be used at any location where the Donai nPar ti ci pant Fact ory isrequired.
It allows you to skip the explicit DDS_Domai nParti ci pant Factory_
get _i nst ance function call that normally provides you with that handle. So
creating aDDS_Donmi nPar ti ci pant can be as easy asthis.

222 |* Create a DonmminParticipant (using the

223 ' TheParti ci pant Factory’ conveni ence nacro). */

224 participant = DDS Domai nPartici pant Factory _create_parti ci pant (
225 DDS_TheParti ci pant Fact ory,

226 donai n,

227 DDS_PARTI Cl PANT_QOS_DEFAULT,

228 NULL,

229 DDS_STATUS_MASK_NONE) ;

We do not need to obtain the DomainParticipantFactory handle first; we can just
directly insert its convenience macro in here. Be careful when using this specific
convenience macro in multi-threaded applications though! Although all other API
calls of OpenSplice are re-entrant, the DDS_Donmai nParti ci pant Factory_
get i nst ance cal isnot.

Invoking it simultaneously by two or more threads may result in the corruption of
memory. This restriction no longer applies after a successful return from its first
invocation. Since the convenience macro isjust an alias for this function call, it
should be used carefully in multi-threaded environments as well.

Finally, as you may have noticed, we did not clean up the sequences used to read
and take NameSer vi ce and Chat Message samples. In this case that was not
necessary, since we allocated all these sequences on stack.

230 DDS_sequence_Chat _Chat Message nsgLi st =

231 { 0, 0, DDS_OBJECT_NIL, FALSE };

232 DDS_sequence_Chat _NameServi ce nsList =

233 { 0, 0, DDS_OBJECT_NIL, FALSE };

234 DDS_Sanpl el nfoSeq infoSeq = { 0, 0, DDS OBJECT N L, FALSE };
235 DDS_Sanpl el nfoSeq i nfoSeq2 = { 0, 0, DDS_OBJECT_NL, FALSE };

Allocating a sequence on stack is allowed, but you should not forget to manually
release the buffer when the sequence runs out of scope. In this case that was not
necessary as well, since we 'loaned' our buffer from the DataReader and we already
returned the loan. When allocating sequences on stack though, be sure to initialize
them correctly: not only the _I engt h, _maxi numand _buf f er fields should be
initialized correctly, but also the corresponding release flag. According to the IDL C
language mapping, this flag can only be set using the appropriate getter and setter
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functions (see Section 8.3, Using a SatusCondition), but when allocating the
seguence on stack it is very convenient to know that the release flag is just a fourth
attribute, that can be initialized just like its predecessors.

This completes the tutorial. The full code listing for this application can be found
under UserLoad.c in Appendix A. Of course there is alot more to learn, especially
with regard to all the QoS settings and the corresponding Statuses, but all the basic
DDS principles have been covered now. The best way to go from here s to start
experimenting yourself now: build some small applications and try to get them to
work. While mastering the basics, try to familiarize yourself with the Reference
Manual: examine the details of the more complicated API calls and try to get agood
overview of all the available QoS settings. Don't be afraid to experiment: it's the
best way to increase your knowledge.
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Appendix

C Language Examples Code

This appendix lists the complete C source code for the examples provided in the C
Tutorial Guide.

Chat.idl

O©Coo~NOUIRAWNE

NRPERRPRRPRRRRERE
COWONOUITRAWNRFO

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

* Copyright (c) 2007

* Prisnflech Ltd.

* ALl rights Reserved.

*

* LOG CAL_NAME: Chat . i dl

* FUNCTI ON: OpenSplice DDS Tutorial exanpl e code.

* MODULE: Tutorial for the C progranm ng | anguage.

* DATE j une 2007.

LR R R RS EEEEEEEEEEEEEEEEEEEEEEEEESEEEEREEEEEEEREREREEEEEEEEEEEEEEEEEEEEEEEE S
*

* This file contains the data definitions for the tutorial exanples.
*

***/

nodul e Chat {

const | ong MAX_NAME = 32;
typedef string<MAX NAVE> naneType;

21
22 struct Chat Message {
23 | ong user | D /] owner of message
24 | ong i ndex; /1 message nunber
25 string cont ent; /'l message body
26 }
27 #pragma keylist Chat Message userl| D
28
29 struct NaneService {
30 | ong user | D; /1 uni que user identification
31 naneType nane; /1 name of the user
32 ;
33 #pragma keylist NameService userlD
34
35 struct NanedMessage {
36 | ong user | D; /1 uni que user identification
37 nameType user Nane; [l user nane
38 | ong i ndex; /1 message nunber
39 string cont ent; /'l message body
40 };
41 #pragnma keylist NamedMessage userl D
42
43 };
101
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CheckSatus.h

1 /************************************************************************
2 *

3 * Copyright (c) 2007

4 * Prisnlfech Ltd.

5 * All rights Reserved.

6 *

7 * LOG CAL_NAME: CheckSt atus. h

8 * FUNCTI ON: OpenSpl i ce DDS Tutorial exanpl e code.

9 * MODULE: Tutorial for the C programing |anguage.

10 * DATE j une 2007.

11 LR R R S S S R R S R R R S S R S R S S O
12 *

13 * This file contains the headers for the error handling operations.

14 =

15 ***/

16

17 #ifndef _ CHECKSTATUS H _
18 #define _ CHECKSTATUS H

20 #include "dds_dcps. h"
21 #include <stdio. h>
22 #include <stdlib. h>

24 |/* Array to hold the names for all ReturnCodes. */
25 char *Ret CodeNane[ 13];

26

27 [**

28 * Returns the nane of an error code.

29 **/

30 char *get Error Nane(DDS_Ret ur nCode_t st atus);
31

32 [**

33 * Check the return status for errors. |If there is an error, then tern nate.
34 **/
35 void checkStatus(DDS_ReturnCode_t status, const char *info);

37 [**

38 * Check whether a valid handl e has been returned. If not, then term nate.
39 *x/

40 void checkHandl e(void *handl e, char *info);

41

42 #endi f

CheckSatus.c

1 /************************************************************************
2 *

3 * Copyright (c) 2007

4 * Prisnlech Ltd.

5 * All rights Reserved.

6 *

7 * LOG CAL_NAME: CheckSt at us. c

8 * FUNCTI ON: OpenSpl i ce DDS Tutorial exanpl e code.

9 * MODULE: Tutorial for the C programing |anguage.
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10 * DATE j une 2007.
11 LR R R R R EE R SRS R RS EE RS EEEEEEEREEEEEEEEEREEEEEEEREREREEEEEEEEEEEEEEEEEEEEEEEE S
12 *
13 * This file contains the inplenentation for the error handling operations.
*
%g ***/
16
17 #include "CheckStatus. h"
18
19 /* Array to hold the names for all ReturnCodes. */
20 char *Ret CodeNane[ 13] = {
21 "DDS_RETCODE_(OK",
22 " DDS_RETCODE_ERROR',
23 " DDS_RETCODE_UNSUPPORTED" ,
24 "DDS_RETCODE_BAD PARAMETER',
25 " DDS_RETCODE_PRECONDI TI ON_NOT_MET",
26 "DDS_RETCODE_OUT_OF RESOURCES",
27 " DDS_RETCODE_NOT_ENABLED',
28 "DDS_RETCODE_| MMUTABLE_POLI CY",
29 " DDS_RETCODE_| NCONSI STENT_PCLI CY",
30 " DDS_RETCODE_ALREADY_ DELETED',
31 "DDS_RETCODE_TI MEQUT",
32 " DDS_RETCODE_NO DATA",
33 "DDS_RETCODE | LLEGAL_OPERATI ON' };
34
35 [**
36 * Returns the nane of an error code.
37 **/
38 char *get Error Name(DDS_Ret ur nCode_t st at us)
39 {
40 return Ret CodeNane[ st at us] ;
41
42
43 [ **
44 * Check the return status for errors. If there is an error, then term nate.
45 **/
46 voi d checkSt at us(
47 DDS_Ret ur nCode_t st at us,
48 const char *info ) {
49
50
51 if (status != DDS_RETCODE K && status != DDS_RETCODE_NO DATA) ({
52 fprintf(stderr, "Error in %: %\n", info, getErrorName(status));
53 exit (0);
54 }
55 }
56
57 [**
58 * Check whether a valid handl e has been returned. |If not, then term nate.
59 **/
60 void checkHandl e(
61 voi d *handl e,
62 char *info ) {
63
64 if (!'handle) {
65 fprintf(
66 stderr,
67 "Error in %: Creation failed: invalid handle\n",
68 i nfo);
69 exit (0);
70 }
1
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71 }
Chatter.c
1 /************************************************************************
2 *
3 * Copyright (c) 2007
4 * Prisnlfech Ltd.
5 * All rights Reserved.
6 *
7 * LOG CAL_NAME: Chatter.c
8 * FUNCTI ON: OpenSpl i ce DDS Tutorial exanpl e code.
9 * MODULE: Tutorial for the C programing |anguage.
* DATE j une 2007.
LR R R S R S S R S R R R R R S S S S R S S
*
* This file contains the inplenmentation for the 'Chatter' executable.
*
***/

#i ncl ude <stdlib. h>
#i ncl ude <stdi o. h>

#i ncl ude <uni std. h>
#i ncl ude <string. h>

NRPRRPRRRRR R
COONOUITRWNRO

21 #include "dds_dcps. h"

22 #include "CheckStatus. h"

23 #include "Chat. h"

24

25 #define MAX_MSG LEN 256

26 #define NUM MsG 10

27 #define TERM NATI ON_MESSACE -1

28

29 int

30 main (

31 int argc,

32 char *argv[])

33 {

34 /* Ceneric DDS entities */

35 DDS_Dormmi nParti ci pant Factory dpf;

36 DDS_Dorai nPar ti ci pant parti ci pant;

37 DDS _Topi c chat MessageTopi c;
38 DDS_Topi c nameSer vi ceTopi c;
39 DDS _Publ i sher chat Publ i sher;

40

41 /* QosPolicy holders */

42 DDS_Topi cQos *reliabl e_topi c_qos;
43 DDS_Topi cQos *setting_topic_qos;
44 DDS_Publ i sher Qos *pub_qos;

45 DDS Dat aWi t er Qos *dw_qos;

46

47 /* DDS lIdentifiers */

48 DDS_Dormai nl d_t domai n = DDS_DOVAI N_| D_DEFAULT;
49 DDS | nst anceHandl e_t user Handl e;

50 DDS_Ret ur nCode_t st at us;

51

52 [ * Type-specific DDS entities */

53 Chat _Chat MessageTypeSuppor t chat MessageTsS;

54 Chat _NameSer vi ceTypeSuppor t nameSer vi ceTS;
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55 Chat _Chat MessageDat aWi ter t al ker;
56 Chat _NaneServi ceDat aWiter naneServer ;
57
58 /* Sanple definitions */
59 Chat _Chat Message *neg; /* Exanpl e on Heap */
60 Chat _NaneSer vi ce ns; /* Exanple on Stack */
61
62 /* Others */
63 i nt ownl D = 1;
64 int i
65 char *chat MessageTypeNanme = NULL;
66 char *naneServi ceTypeNane = NULL;
67 char *chatt er Name = NULL;
68 char *partitionNanme = NULL;
69
70
71 /* Options: Chatter [ownl D [nane]] */
72 if (argc > 1) {
73 sscanf (argv[1], "%l", &ownlD);
74 if (argc > 2)
75 chatterNane = argv[2];
76
77 }
78
79 /* Create a Dommi nPartici pant Factory and a Domai nParti ci pant
80 (using Default QoS settings). */
81 dpf = DDS_Dommi nParti ci pant Fact ory_get _i nstance ();
82 checkHandl e(dpf, "DDS _Donmi nParti ci pant Factory_get i nstance");
83 partici pant = DDS _Domai nParti ci pant Factory_create_partici pant (
84 dpf,
85 donmi n,
86 DDS_PARTI Cl PANT_QOS_DEFAULT,
87 NULL,
88 DDS_STATUS_MASK_NONE) ;
89 checkHandl e(
90 partici pant, "DDS Donmi nPartici pant Factory_create_partici pant");
91
92 /* Register the required datatype for Chat Message. */
93 chat MessageTS = Chat _Chat MessageTypeSupport__al l oc();
94 checkHandl e( chat MessageTS, " Chat _Chat MessageTypeSupport __all oc");
95 chat MessageTypeNane =
96 Chat _Chat MessageTypeSupport _get type_nane(chat MessageTS) ;
97 status = Chat _Chat MessageTypeSupport _regi ster_type(
98 chat MessageTsS,
99 parti ci pant,
100 chat MessageTypeNane) ;
101 checkSt at us(status, "Chat_Chat MessageTypeSupport _regi ster_type");
102
103 /* Register the required datatype for NaneService. */
104 nanmeSer vi ceTS = Chat _NaneServi ceTypeSupport__al |l oc();
105 checkHandl e( naneSer vi ceTS, "Chat_NameServi ceTypeSupport__all oc");
106 nanmeSer vi ceTypeNane =
107 Chat _NaneSer vi ceTypeSupport _get _t ype_nanme( naneSer vi ceTS) ;
108 status = Chat _NaneServi ceTypeSupport _regi ster_type(
109 nanmeSer vi ceTS,
110 partici pant,
111 nameSer vi ceTypeNane) ;
112 checkSt at us(status, "Chat_NaneServi ceTypeSupport _regi ster_type");
113
114 /* Set the ReliabilityQosPolicy to RELI ABLE. */
115 reliable_topic_qos = DDS_Topi cQos__all oc();
1
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116 checkHandl e(rel i abl e_t opi c_qos, "DDS Topi cQos__alloc");
117 status = DDS_Dommi nParti ci pant _get _defaul t _t opi c_qos(
118 partici pant, rel | abl e_topi c_qos);

119 checkSt at us(status, "DDS_Donmi nPartici pant _get _default_topic_qos");
120 reliable topic qos->reliability.kind = DDS RELTABLE RELI ABI LTTY (IB
121

122 /* Make the tailored Q@S the new default. */

123 status = DDS_Dommi nPartici pant _set _defaul t _t opi c_qos(

124 partici pant, reliable_topic_qos);

125 checkSt at us(status, "DDS_Donmi nPartici pant_set _default_topic_qos");
126

127 /* Use the changed policy when defining the Chat Message topic */
128 chat MessageTopi ¢ = DDS_Domai nParti ci pant _create_t opi c(

129 parti ci pant,

130 " Chat _Chat Message",

131 chat MessageTypeNane,

132 reliabl e_topic_qos,

133 NULL,

134 DDS_STATUS_MASK_NONE) ;

135 checkHandl e(

136 chat MessageTopi c, "DDS Domai nParti ci pant _create_t opi c (Chat Message)");
137

138 /* Set the DurabilityQosPolicy to TRANSI ENT. */

139 setting topic_qgos = DDS Topi cQos__all oc();

140 checkHandl e(setting_topic_qgos, "DDS TopicQos__alloc");

141 status = DDS_Dormi nPartici pant _get _defaul t_t opi c_qos(

142 partici pant, setting_topic_qos);

143 checkSt at us(status, "DDS _Donmi nPartici pant_get _default_topic_qos");
144 setting_topic_gos->durability.kind = DDS_TRANSI ENT_DURABI LI TY_QCS;
145

146 /* Create the NanmeService Topic. */

147 naneSer vi ceTopi ¢ = DDS_Domai nParti ci pant _create_t opi c(

148 parti ci pant,

149 " Chat _NaneServi ce",

150 naneSer vi ceTypeNane,

151 setting_topic_gos,

152 NULL,

153 DDS STATUS MASK_NONE) ;

154 checkHandl e( nameSer vi ceTopl c, "DDS_Domei nParti ci pant_create_topic");
155

156 /* Adapt the default PublisherQos to wite into the

157 " Chat Roomt' Partition. */

158 partitionName = "Chat Roont';

159 pub_gos = DDS PublisherQs__alloc();

160 checkHandl e( pub_gos, "DDS PublisherQos__alloc");

161 status = DDS _Dommi nParti ci pant _get defaul t _publ i sher_qos(

162 parti ci pant, pub gos) ;

163 checkSt at us( st at us, DDS Donai nParti ci pant _get default _publisher_qgos");
164 pub_gos->partition. nane. | ength = 1;

165 pub_gos->partition. nanme. _nmaxi num = 1;

166 pub_qgos->partition. nane. _buffer = DDS_StringSeq_all ocbuf (1);

167 checkHandl e(pub_qos->partition. name. buffer, "DDS StringSeq_ al | ocbuf ");
168 pub_qgos->partition. nane. _buffer[0] =

169 DDS string_all oc( strlen(partltlonNane) );

170 checkHandl e( pub_qos->partition.nanme. _buffer[0], "DDS string_alloc");
171 strcpy (pub_qos->partition.nane. _buffer[0], partitionNane);

172

173 /* Create a Publisher for the chatter application. */
174 chat Publ i sher = DDS_Domai nParti ci pant _create_publisher (
175 partici pant, pub_gos, NULL DDS_STATUS MASK_NONE) :

176 checkHandl e(chat Publ i sher, "DDS_Dormai nParti ci pant _create_publisher");
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177

178 /* Create a DataWiter for the Chat Message Topic
179 (using the appropriate QS). */

180 tal ker = DDS_Publ i sher_create_datawiter(

181 chat Publ i sher,

182 chat MessageTopi c,

183 DDS_DATAVRI TER_QOS_USE_TOPRI C_QCS,

184 NULL,

185 DDS_STATUS MASK_NONE) ;

186 checkHandl e(tal ker, "DDS_Publisher_create_datawiter (chatMessage)");
187

188 /* Create a DataWiter for the NaneService Topic

189 (using the appropriate QS). */

190 dw_qos = DDS DataWiterQs__alloc();

191 checkHandl e(dw_gos, "DDS DataWiterQs__alloc");

192 status = DDS_Publisher_get default_datawiter_qos (chatPublisher, dw_qos);
193 checkSt atus(status, "DDS_Publisher_get_default_datawiter_qos");

194 status = DDS_Publ i sher_copy_fromtopi c_qos(

195 chat Publ i sher, dw_gos, setting_topic_qgos);

196 checkSt at us(status, "DDS Publisher_copy_fromtopic_qos");

197 dw_qos->witer_data_|ifecycle.autodi spose_unregi stered_i nstances = FALSE;
198 nameServer = DDS_Publ i sher_create_datawiter(

199 chat Publ i sher,

200 nameSer vi ceTopi c,

201 dw_qgos,

202 NULL,

203 DDS_STATUS MASK_NONE) ;

204 checkHandl e( nameServer, "DDS Publisher_create_datawiter (NaneService)");
205

206 /* Initialize the NameServer attributes |ocated on stack. */

207 ns. userl D = ownl D;

208 ns. nane = DDS string_all oc(Chat _MAX NAME+1);
209 checkHandl e(ns. name, "DDS_string_alloc");

210 if (chatterNane) {

211 strncpy (ns.name, chatterNane, Chat MAX _NAME + 1);

212 } else {

213 snprintf(ns.name, Chat_MAX NAME+1l, "Chatter %", ownlD);
214 }

215

216 /* Wite the user-information into the system

217 (registering the instance inplicitly). */

218 status = Chat _NaneServi ceDataWiter_wite(nanmeServer, &s, DDS HANDLE NI L);
219 checkSt at us(status, "Chat_Chat MessageDataWiter_wite");

220

221 /* Initialize the chat nessages on Heap. */

222 nsg = Chat _Chat Message__al | oc();

223 checkHandl e(nsg, "Chat_Chat Message__all oc");
224 nsg- >user | D = ownl D

225 nsg- >i ndex = 0;

226 nsg- >content = DDS string_all oc(MAX_MSG LEN);

227 checkHandl e(msg- >content, "DDS string_alloc");
228 i f (ownl D == TERM NATI ON_MESSACE) {
229 snprintf (msg->content, MAX MSG LEN, "Term nation nessage.");
230 } else {
231 snprintf (msg->content, MAX _MSG _LEN,
232 "H there, | will send you % nore nessages.", NUM MSG) ;
233 }
234 printf("Witing nmessage: %\n", nsg->content);
235
236 /* Register a chat nessage for this user
237 (pre-allocating resources for it!!) */
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user Handl e = Chat _Chat MessageDat aWiter_regi ster_instance(tal ker, nsg);

/* Wite a nessage using the pre-generated instance handle. */
status = Chat _Chat MessageDataWiter_wite(tal ker, nsg, userHandle);
checkSt at us(st atus, "Chat_Chat MessageDataWiter_wite");

sleep (1); /* do not run so fast! */

/* Wite any nunber of nessages, re-using the existing
string-buffer: no leak!!. */
for (i = 1; i <= NUM MG && ownl D | = TERM NATI ON_MESSAGE; i ++) {
neg->i ndex = i;
snprintf ( nsg->content, MAX MSG LEN, "Message no. %", nsg->i ndex);
printf("Witing nmessage: %\n", nsg->content);
status = Chat _Chat MessageDataWiter_wite(tal ker, nsg, userHandle);
checkSt at us(status, "Chat_Chat MessageDataWiter _wite");
sleep (1); /* do not run so fast! */

}

/* Leave the room by di sposing and unregi stering the nmessage i nstance. */
status = Chat _Chat MessageDat aWiter_di spose(tal ker, nmsg, userHandle);
checkSt at us(status, "Chat_Chat MessageDat aWiter _di spose");
status = Chat _Chat MessageDat aWiter _unregi ster_i nstance(

tal ker, nsg, userHandl e);
checkSt at us( st atus, "Chat_Chat MessageDataWiter_unregi ster_instance");

/* Al so unregister our name. */
status = Chat _NaneServi ceDataWiter _unregi ster_instance(
naneServer, &ns, DDS HANDLE NI L);
checkSt at us(status, "Chat_NaneServi ceDataWiter _unregi ster_instance");

/* Rel ease the data-sanples. */
DDS free(ns.nanme); // ns allocated on stack:

/1 explicit de-allocation of indirections!!
DDS_free(nsg); /1 msg allocated on heap:

/[l inplicit de-allocation of indirections!!

/* Renove the DataWiters */
status = DDS_Publisher_del ete_datawiter(chat Publisher, talker);
checkSt atus(status, "DDS Publisher_delete_datawiter (talker)");

status = DDS _Publ i sher_del ete_datawriter(chat Publisher, nameServer);
checkSt atus(status, "DDS Publisher_del ete_datawiter (nameServer)");

/* Renove the Publisher. */
status = DDS_Donmi nParti ci pant _del et e_publ i sher (
partici pant, chatPublisher);
checkSt at us(status, "DDS Domai nPartici pant _del ete_publisher");

/* Renobve the Topics. */
status = DDS_Domai nPartici pant _del et e_t opi c(
partici pant, nameServi ceTopic);
checkSt at us(
status, "DDS Donmi nPartici pant_del ete_topic (nameServiceTopic)");

status = DDS Dommi nPartici pant _del et e_t opi c(
partici pant, chatMessageTopic);
checksSt at us(
status, "DDS_Domai nPartici pant _del ete_topi ¢ (chat MessageTopic)");

/* De-allocate the QS policies. */
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299 DDS free(reliabl e_topic_qos);

300 DDS free(setting_toplic_qos);

301 DDS free(pub_qos); // Note that DDS free recursively de-allocates
302 // all indirections as well!!

303

304 /* De-allocate the type-nanes and TypeSupport objects. */

305 DDS_free(naneServi ceTypeNane) ;

306 DDS free(chat MessageTypeNane) ;

307 DDS_free(naneServi ceTS);

308 DDS free(chat MessageTs);

309

310 /* Renpve the Domai nParticipant. */

311 status = DDS_Donmi nParti ci pant Fact ory_del ete_parti ci pant (

312 dpf, participant);

313 checkSt at us(status, "DDS_Domai nPartici pant Factory_del ete_partici pant”);
314

315 return O;

316}

M essageBoard.c

1 /************************************************************************

2 *

3 * Copyright (c) 2007

4 * Prisnflech Ltd.

5 * All rights Reserved.

6 *

7 * LOG CAL_NAME: MessageBoar d. ¢

8 * FUNCTI ON: OpenSplice DDS Tutorial exanpl e code.

9 * MODULE: Tutorial for the C progranm ng | anguage.

10 * DATE j une 2007.

11 LR R R R EEEEEEEREEEEEEEEEEEEEEEEEEEEEEEREEEEEEEREREREEEEEEEEEEEEEEEEEEEEEEEE S

12 =

13 * This file contains the inplenentation for the ' MessageBoard' executabl e.
*

15 sl

16

17 #incl ude <stdio. h>
18 #i ncl ude <uni std. h>
19 #include <string. h>

21 #include "dds_dcps. h"

22 #include "CheckStatus. h"
23 #include "Chat.h"

24 #include "multitopic.h"

28 #define TERM NATI ON_MESSAGE -1

32 int

33 main (

34 int argc,

35 char *argv[])

36 {

37 /* Ceneric DDS entities */
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38 DDS_Dormai nParti ci pant Fact ory dpf;

39 DDS_Dormai nParti ci pant parti ci pant;

40 DDS_Topi c chat MessageTopi c;

41 DDS_Topi c nanmeSer vi ceTopi c;

42 DDS_Mul ti Topi ¢ nanmedMessageTopi c;

43 DDS_Subscr i ber chat Subscri ber;

44

45 /* Type-specific DDS entities */

46 Chat _Chat MessageTypeSuppor t chat MessageTs;

47 Chat _NaneSer vi ceTypeSupport naneSer vi ceTS;

48 Chat _NamedMessageTypeSuppor t nanedMessageTs;

49 Chat _NanedMessageDat aReader chat Adni n;

50 DDS_sequence_Chat _NamedMessage *nmsgSeq;

51 DDS_Sanpl el nf 0Seq *i nf oSeq;

52

53 /* QosPolicy holders */

54 DDS_Topi cQos *reliabl e_topic_qos;

55 DDS_Topi cQos *setting_topic_qos;

56 DDS Subscri ber Qos *sub_qos;

57 DDS_St ri ngSeq *par anet er Li st ;

58

59 /* DDS lIdentifiers */

60 DDS_Domai nl d_t domai n = DDS_DOVAI N_| D DEFAULT;
61 DDS_Ret ur nCode_t st at us;

62

63 [* Qthers */

64 DDS_unsi gned_| ong i;

65 DDS_bool ean term nated = FALSE;

66 char * partiti onNane;

67 char * chat MessageTypeNanme = NULL;

68 char * nanmeSer vi ceTypeNane = NULL;
69 char * nanedMessageTypeNane = NULL;
70

71 /* Options: MessageBoard [ownl D] */

72 /* Messages having owner ownlD will be ignored */

73 paraneterLi st = DDS _StringSeq__alloc();

74 checkHandl e( paraneterList, "DDS _StringSeq__alloc");

75 paraneterlList->_length = 1,

76 par anmet er Li st ->_maxi mim = 1;

77 par aneter Li st-> buffer DDS_Stri ngSeq_al | ocbuf (1);

78 checkHandl e( par anet er Li st -> buffer, "DDS_StringSeq_all ocbuf");
79

80 if (argc > 1) {

81 parameterList-> buffer[0] = DDS string alloc ( strlen(argv[1]) );
82 checkHandl e( paraneterList-> buffer[0], "DDS string_alloc");
83 strcpy (paraneterlList-> buffer[0], argv[ 1]);

84

85 el se

86 {

87 parameterList-> buffer[0] = DDS string_ aIIoc(l)

88 checkHandl e( par anet er Li st - > buffer[O] , "DDS string_alloc");
89 strcpy (parameterList-> buffer[0], "0");

90 }

91

92 /* Create a DonainParticipant Factory and a Domai nPartici pant
93 (using Default QoS settings. */

94 dpf = DDS_Donai nPartl ci pant Factory_get _i nstance ();

95 checkHandl e(dpf, "DDS Domai nParti ci pant Factory_get i nstance");
96 participant = DDS_Don"ai nParti ci pant Factory_create_partici pant (
97 dpf,

98 domai n,
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99 DDS_PARTI Cl PANT_QOS_DEFAULT,

100 NULL,

101 DDS_STATUS_ASK_NONE) ;

102 checkHand| e(

103 partici pant, "DDS Donai nParti ci pant Factory_create_participant");
104

105 /* Register the required datatype for Chat Message. */

106 chat MessageTS = Chat _Chat MessageTypeSupport __al | oc();

107 checkHand| e( chat MessageTS, " Chat _Chat MessageTypeSupport __al | oc");
108 chat MessageTypeNane =

109 Chat Chat MessageTypeSupport _get _type_nane(chat MessageTS) ;
110 status = Chat_Chat MessageTypeSupport _regi ster_type(

111 chat MessageTs,

112 partici pant,

113 chat MessageTypeNane) ;

114 checkSt at us(status, "Chat_Chat MessageTypeSupport _regi ster_type");
115

116 /* Register the required datatype for NaneService. */

117 nameSer vi ceTS = Chat _NaneSer vi ceTypeSupport__al |l oc();

118 checkHandl e( nameSer vi ceTS, "Chat _NaneServi ceTypeSupport __all oc");
119 nameSer vi ceTypeNane =

120 Chat _NameSer vi ceTypeSupport _get _type_nane(nanmeServi ceTS);
121 status = Chat _NaneServi ceTypeSupport _regi ster_type(

122 nameSer vi ceTS,

123 parti ci pant,

124 nameSer vi ceTypeNane) ;

125 checkSt at us(status, "Chat_NaneServi ceTypeSupport _register_type");
126

127 /* Register the required datatype for NamedMessage. */

128 namedMessageTS = Chat _NanmedMessageTypeSupport _all oc();

129 checkHandl e( nanedMessageTS, " Chat_NanedMessageTypeSupport__alloc");
130 namedMessageTypeNane =

131 Chat _NanedMessageTypeSupport _get _type_name( nanedMessageTS) ;
132 status = Chat_NanedMessageTypeSupport register _type(

133 narredl\/EssageTS

134 partici pant,

135 namedMessageTypeNane) ;

136 checkSt atus(status, "Chat_NanedMessageTypeSupport_regi ster_type");
137

138 /* Set the ReliabilityQosPolicy to RELI ABLE. */

139 reliabl e_topic_gos = DDS_Topi cQos__al l oc();

140 checkHandI e(reliable topic_gos, "DDS TopicQos__alloc");

141 status = DDS_Donmi nParti ci pant _get _defaul t _t opi c_qos(
142 participant, reliable_topic_gos);
143 checkSt at us(status, "DDS _DoneinParticipant_get_defaul t_top 0s");

ic_q
144 reliabl e topic_qos->reliability.kind = DDS_RELI ABLE_RELI ABI LT TY_QCS;
145

146 /* Make the tailored QS the new default. */

147 status = DDS_Donmi nParti ci pant _set _defaul t _t opi c_qos(

148 participant, reliable_topic_qos);

149 checkSt at us(status, "DDS_Domai nParti ci pant_set _defaul t _topi c_qgos");
150

151 /* Use the changed policy when defining the Chat Message topic */
152 chat MessageTopi ¢ = DDS_Donai nParti ci pant _create_t opi c(

153 parti ci pant,

154 " Chat _Chat Message",
155 chat MessageTypeNane,
156 reliabl e_topic_gos,
157 NULL,

158 DDS_STATUS_MASK_NONE) ;

159 checkHandl| e(
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160 chat MessageTopi c, "DDS _Domai nParti ci pant _create_t opi c (Chat Message)");
161

162 /* Set the DurabilityQosPolicy to TRANSI ENT. */

163 setting topic_qgos = DDS Topi cQos__all oc();

164 checkHandl e(setting_topic_qgos, "DDS TopicQos__alloc");

165 status = DDS_Donmi nPartici pant _get _default_topi c_qos(participant,
setting_topic_qgos);
166 checkSt at us(st atus, "DDS Donmi nPartici pant_get defaul t _topi c_gos");

167 setting_topi c_gos- >dur abi | i ty. kind = DDS_TRANSI ENT_DURABI LI TY_QCS;
168
169 /* Create the NanmeService Topic. */

170 naneSer vi ceTopi ¢ = DDS_Donai nParti ci pant _create_t opi c(

171 parti ci pant,

172 "Chat _NaneServi ce",

173 naneSer vi ceTypeNane,

174 setting_topic_gos,

175 NULL,

176 DDS_STATUS_NMASK_NONE) ;

177 checkHandl e( naneSer vi ceTopl c, "DDS_Domai nParti ci pant_create_topic");
178

179 /* Create a nultitopic that substitutes the userID with

180 its correspondi ng user Nane. */

181 nanedMessageTopi ¢ = DDS_Domai nParti ci pant _create_si nul ated_mul titopic(
182 parti ci pant,

183 " Chat _NanmedMessage",

184 nanedMessageTypeNane,

185 "SELECT user| D, nane AS userNane, index, content "

186 "FROM Chat _NaneServi ce NATURAL JO N Chat _Chat Message "

187 "WHERE user|D <> %",

188 par amet er Li st) ;

189 checkHandl e(

190 nanedMessageTopi ¢, "DDS _Domai nParti ci pant _sinul ate_nul titopic");
191

192 /* Adapt the default SubscriberQs to read fromthe

193 "Chat Room' Partition. */

194 partitionName = "Chat Roont;
195 sub_qgos = DDS _Subscri berQs__al l oc();
196 checkHandl e(sub_qos, "DDS Subscri berQs__all oc");

197 status = DDS_Dormi nPartici pant _get _default_subscri ber_qos (

198 partici pant, sub_qos);

199 checkSt at us(status, "DDS_Donmi nPartici pant _get default_subscri ber_qgos");
200 sub_qgos->partition. name. _|ength = 1;

201 sub_qgos->partition. name. _maxi rum = 1;

202 sub_qgos->partition. name. _buffer = DDS _StringSeq_al | ocbuf (1);
203 checkHandl e(sub_qos->partition. nanme. _buffer, "DDS_StringSeq_all ocbuf");

204 sub_qgos->partition. name. _buffer[0] =

205 DDS string_al | oc( strlen(partltlonNarre) );

206 checkHandl e(sub_gos->partition. name. _buffer[0], "DDS string_alloc");
207 strcpy (sub_qos->partition.name. _buffer[0], partltl onName) ;

208

209 /* Create a Subscriber for the MessageBoard application. */

210 chat Subscri ber = DDS_Donai nParti ci pant _creat e_subscri ber (

211 partici pant, sub_gos, NULL DDS_STATUS_MASK_NONE) ;

212 checkHandl e( chat Subscri ber, "DDS Dommi nParti ci pant _create_subscriber");
213

214 /* Create a Dat aReader for the NamedMessage Topic

215 (using the appropriate QS). */

216 chat Admi n = DDS_Subscri ber _creat e_dat ar eader (

217 chat Subscri ber,

218 nanedMessageTopi c,
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219 DDS_DATAREADER QOS USE_TOPI C_QCS,

220 NULL,

221 DDS_STATUS MASK NCNE)

222 checkHandl e( chat Adni n, DDS_Subscri ber create_dat areader");

223

224 /* Print a nessage that the MessageBoard has opened. */

225 printf( "MessageBoard has opened: send a Chat Message with "

226 "userID = -1to close it....\n\n" );

227

228 /* Al'l ocate the sequence hol ders for the DataReader */

229 nsgSeq = DDS_sequence_Chat _NanedMessage__al | oc();

230 checkHandl e(nmsgSeq, "DDS_sequence_Chat _NanmedMessage__al | oc");

231 i nf oSeq = DDS_Sanpl el nfoSeq__al | oc();

232 checkHandl e(i nf 0Seq, "DDS_Sanpl el nf oSeq al loc");

233

234 while (!term nated) {

235 /* Note: using read does not renmpve the sanples from

236 unregi stered instances fromthe DataReader. This neans

237 that the Dat aRase woul d use nmore and nore resources.

238 That's why we use take here instead. */

239

240 status = Chat _NanedMessageDat aReader _t ake(

241 chat Adm n,

242 nmsgSeq,

243 i nf 0Seq,

244 DDS_LENGTH_UNLI M TED,

245 DDS_ANY_SAMPLE STATE,

246 DDS_ANY_VI EW STATE,

247 DDS_ALI VE | NSTANCE_STATE ) ;

248 checkSt at us(status, "Chat _Nan’edl\/bssageDat aReader _t ake");

249

250 for (i =0; i <msgSeq>Iength i ++)

251 Chat Narredl\/bssage *meg = & negSeq->_buffer[i]);

252 if (msg >user | D == TERM NATI ON NESSAGE) {

253 printf("Term nati on message received: exiting...\n");

254 term nated = TRUE;

255 } else {

256 printf ("%: %\n", neg->userNane, nsg->content);

257

258 }

259

260 status = Chat _NanedMessageDat aReader _r et urn_| oan(

261 chat Admi n, nsgSeq, infoSeq);

262 checkSt atus(status, "Chat_Chat MessageDat aReader _return_|l oan");

263

264 /* Sleep for sone anpbunt of tine, as not to consume

265 too nmuch CPU cycles. */

266 usl| eep(100000) ;

267 }

268

269 /* Remove the DataReader */

270 status = DDS_Subscri ber _del et e_dat ar eader (chat Subscri ber, chat Adm n);

271 checkSt at us(status, "DDS _Subscri ber_del et e_dat areader ™) ;

272

273 /* Remove the Subscriber. */

274 status = DDS_Donmi nPartici pant _del et e_subscri ber (

275 partici pant, chat Subscri ber);

276 checkSt atus(status, "DDS Dommi nPartici pant_del et e_subscriber");

277

278 /* Renpbve the Topics. */

279 status = DDS_Donmi nParti ci pant _del ete_si mul at ed_nul tit opi c(
11
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280 partici pant, namedMessageTopi c);

281 checkSt at us(status, "DDS _Donmi nPartici pant_del ete_sinmulated_multitopic");
282

283 status = DDS_Dormi nParti ci pant _del et e_t opi c(

284 partici pant, nameServi ceTopic);

285 checksSt at us(

286 status, "DDS Domai nPartici pant_del ete_topi c (nameServiceTopic)");
287

288 status = DDS_Domai nParti ci pant _del et e_t opi c(

289 parti ci pant, chat MessageTopic);

290 checksSt at us(

291 status, "DDS Dormi nPartici pant_del ete_topic (chat MessageTopic)");
292

293 /* De-allocate the QoS policies. */

294 DDS free(reliable_topic_qgos);

295 DDS free(setting_topic_qos);

296 DDS free(sub_qos); // Note that DDS free recursively de-allocates
297 /1 all indirections as well!!

298

299 /* De-allocate the type-nanes and TypeSupport objects. */
300 DDS_free(nanedMessageTypeNane) ;

301 DDS _free(naneServi ceTypeNane) ;

302 DDS_free(chat MessageTypeNane) ;

303 DDS _free(nanedMessageTs);

304 DDS_free(naneServi ceTS);

305 DDS free(chat MessageTS);

306

307 /* Renpbve the Domai nParti cipant. */

308 status = DDS_Domai nParti ci pant Factory_del ete_parti ci pant (

309 dpf, participant);

310 checkSt at us(status, "DDS Donmi nPartici pant Factory_del ete_partici pant");
311

312 return O;

313}

multitopic.h

1 /************************************************************************
2 *

3 * Copyright (c) 2007

4 * Prisnlech Ltd.

5 * All rights Reserved.

6 *

7 * LOG CAL_NAME: mul titopic.h

8 *  FUNCTI ON: OpenSpl i ce DDS Tutorial exanpl e code.

9 * MODULE: Tutorial for the C programing |anguage.

10 * DATE j une 2007.

11 EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S
12 *

13 * This file contains the headers for all operations required to sinulate
14 * the Milti Topi c behavior.

15 =

16 ***/

17

18 #include "dds_dcps. h"

19

20 DDS Topi cDescription
21 DDS_Domai nParti ci pant_create_sinmul ated_nul titopic(
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22 DDS_Domai nParti ci pant parti ci pant,
23 const DDS char *nane,
24 const DDS char *type_nane,
25 const DDS char *subscri pti on_expression,
26 const DDS_StringSeq *expression_paraneters
27 )
28
29 DDS_Ret ur nCode_t
30 DDS Donmi nParti ci pant _del ete_sinul ated_nul titopi c(
31 DDS_Donmi nParti ci pant partici pant,
32 DDS_Topi cDescri ption snt
33 );
34
35 void on_nessage_avail abl e (
36 voi d *listener _data,
37 DDS_Dat aReader reader
38 );
multitopic.c
1 /************************************************************************
2 *
3 * Copyright (c) 2007
4 * Prisnifech Ltd.
5 * All rights Reserved.
6 *
7 * LOd CAL_NAME: mul titopic.c
8 * FUNCTI ON: OpenSplice DDS Tutorial exanple code.
9 * MODULE: Tutorial for the C progranm ng | anguage.
10 * DATE j une 2007.
11 R R I S I S Rk I S
12 =
13 * This file contains the inplenentation for all operations required to
14 * sinmulate the Multi Topi c behavi or.
*
TSy
17
18
19 #include <string. h>
20

21 #include "nultitopic.h"

22 #include "Chat.h"

23 #include "dds_dcps. h"

24 #incl ude "CheckStatus. h"

25

26 /* Dat aReaderLi stener */

27 static struct DDS_Dat aReaderLi stener *msgLi stener = NULL;

28

29 struct MsgListenerState

30

31 /* Type-specific DDS entities */

32 Chat _Chat MessageDat aReader chat MessageDR;

33 Chat _NaneSer vi ceDat aReader naneSer vi ceDR;

34 Chat _NamedMessageDat aWi t er namedMessageDW

35

36 /* Query related stuff */

37 DDS_Quer yCondi ti on naneFi nder;

38 DDS_Stri ngSeq *naneFi nder Par ans;
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39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
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/* Generic DDS entities */

stati
stati
stati
stati
stati
stati

c

Cc
Cc
Cc
Cc
Cc

DDS_Topi ¢ chat MessageTopi c;
DDS_Topi ¢ naneSer vi ceTopi C;
DDS_Content Fi |l t er edTopi c filteredMessageTopi c;
DDS_Topi ¢ nanedMessageTopi c;
DDS_Subscri ber mul ti Sub;

DDS Publ i sher mul ti Pub;

DDS Ml ti Topi ¢
DDS_Dormai nParti ci pant _create_simul ated_rultitopic (
DDS_Dormi nParti ci pant partici pant,
const DDS char *nane,
const DDS char *type_nane,
const DDS char *subscription_expression,
const DDS _StringSeq *expression_paranmeters )

/* Type-specific DDS entities */

static Chat_Chat MessageDat aReader
static Chat_NanmeServi ceDat aReader

chat MessageDR;
nanmeSer vi ceDR;

static Chat_NamedMessageDat aWi ter namedMessageDW
[* Query related stuff */
static DDS_QueryCondition nameFi nder ;

static DDS_StringSeq

*naneFi nder Par ans;

/* QosPolicy holders */

DDS_Topi cQos *namedMessageQos;

DDS_Subscri ber Qos *sub_gos;

DDS_Publ i sher Qos *pub_qos;

[* Cthers */

const char *partitionNane = " Chat Roont';

const char *nanmeFi nder Expr ;

DDS_Dur at i on_t infiniteTi meCut = DDS_DURATI ON_I NFI NI TE;
DDS_Ret ur nCode_t st at us;

/* Lookup both conponents that constitute the nulti-topic.
chat MessageTopi ¢ = DDS_Donmi nParti ci pant _fi nd_t opi c(

parti ci pant,
" Chat _Chat Message",
& nfiniteTi mreQut);

checkHandl e(

chat MessageTopi c,
" DDS_Domai nParti ci pant _find_topi c (Chat_Chat Message)");

nameSer vi ceTopi ¢ = DDS_Domai nParti ci pant _fi nd_t opi c(

parti ci pant,
" Chat _NanmeSer vi ce",
& nfiniteTi mreut);

checkHandl e(

naneSer vi ceTopi c,
" DDS_Domai nParti ci pant _find_topi c (Chat_NaneService)");

*/

/* Create a ContentFilteredTopic to filter out our own Chat Messages. */
filteredMessageTopi c = DDS Donmi nPartici pant _create_contentfilteredtopic(

parti ci pant,
"Chat _Fil teredMessage",
chat MessageTopi c,
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100 "user| D <> %",

101 expressi on_par anet ers) ;

102 checkHandl| e(

103 filteredMessageTopi c,

104 "DDS_Domai nParti ci pant _create_contentfilteredtopic");
105

106

107 [ * Adapt the def aul t SubscriberQs to read fromthe "Chat Roon' Partition. */
108 sub_qos = DDS Subscri berQs__al l oc();

109 checkHandI e(sub_qos, "DDS SubscriberQs__alloc");

110 status = DDS_Donai nParti ci pant _get _defaul t _subscri ber _gos(

111 partici pant, sub_qos);

112 checkStat us(status, "DDS_ Donai nPart i ci pant _get defaul t_subscri ber_qos");
113 sub_gos->partition. name. Iength =1,

114 sub_qos->partition. name. _maxi mum = 1;

115 sub_qgos->partition. name. _buffer = DDS_StringSeq_al | ocbuf (1);
116 checkHandl e(sub_qos->partition. name. _buffer, "DDS StringSeq_all ocbuf");

117 sub_qos->partition. name. _buffer[0] =

118 DDS_string alloc ( strlen(partitionName) );

119 checkHandl e(sub_qos->partition. name. _buffer[0], "DDS string alloc");
120 strcpy (sub_gos->partition.name. buffer[0], partitionNanme);

121

122 /* Create a private Subscriber for the nmultitopic sinulator. */

123 mul ti Sub = DDS_Domei nParti ci pant _creat e_subscri ber (

124 partici pant, sub_qos, NULL, DDS_STATUS MASK_NONE) ;

125 checkHandl e(

126 mul ti Sub, "DDS_Domai nPartici pant_create_subscriber (for nmultitopic)");
127

128 /* Create a DataReader for the FilteredMessage Topic

129 (using the appropriate QS). */

130 chat MessageDR = DDS_Subscri ber _cr eat e_dat ar eader (

131 mul ti Sub,

132 filteredMessageTopi c,

133 DDS_DATAREADER QOS_USE_TOPI C_QCS,

134 NULL,

135 DDS STATUS MASK_NONE) ;

136 checkHandl e(

137 chat MessageDR, "DDS Subscri ber _create_dat areader (Chat Message)");
138

139 /* Create a DataReader for the naneService Topic

140 (using the appropriate QS). */

141 nameSer vi ceDR = DDS_Subscri ber _creat e_dat ar eader (

142 mul ti Sub,

143 nanmeSer vi ceTopi c,

144 DDS_DATAREADER Qm USE_TOPI C_QCS,

145 NULL,

146 DDS_STATUS_MASK_NONE) ;

147 checkHandl e(

148 nameSer vi ceDR, "DDS_Subscri ber_create_dat areader (NanmeService)");
149

150 /* Define the SQL expression (using a paraneterized value). */

151 nameFi nder Expr = "user|I D = 9%9";

152

153 /* Al'l ocate and assign the query paraneters. */

154 nameFi nder Parans = DDS_StringSeq__all oc();
155 checkHandl e( nameFi nder Par ans, "DDS _StringSeq__alloc");

156 nameFi nder Par ans->_| ength = 1;
157 nameFi nder Par ans- >_naxi num = 1;
158 nameFi nder Par ans- >_buf f er DDS_StringSeq_al | ocbuf (1);

159 checkHand! e( narmeFi nder Par ans- > buffer, "DDS StringSeq_all ocbuf");
160 nameFi nder Par ans->_buffer[0] =
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161 DDS string_alloc( strlen(expression paranet ers-> buffer[O]) )

162 checkHand! e( nameFi nder Par ans->_buffer[0], "DDS string alloc");

163 st rcpy(nameFi nder Par ans->_buffer[0], expression_paraneters- >_buf fer[0]);
164 DDS_sequence_set _rel ease( nameFi nder Par ans, TRUE);

165

166 /* Create a QueryCondition to only read correspondi ng naneServi ce
167 information by key-val ue. */

168 nameFi nder = DDS_Dat aReader _creat e_querycondi ti on(

169 naneSer vi ceDR,

170 DDS_ANY_SAMPLE_STATE,

171 DDS_ANY_VI EW STATE,

172 DDS_ANY_| NSTANCE_STATE,

173 nameFi nder Expr ,

174 naneFi nder Par ams) ;

175 checkHandl e(

176 naneFi nder, "DDS_Dat aReader _create_querycondition (naneFi nder)");
177

178 /* Create the Topic that sinulates the nmulti-topic

179 (use Qos from chat Message). */

180 nanedMessageQs = DDS_Topi cQos__aI loc();

181 checkHandl e( namedMessageQos, "DDS Topi cQos__al l oc");

182 status = DDS_Topi c_get _qos(chat I\/éssageTopl ¢, nanedMessageQos);

183 checkSt at us(status, "DDS Topi c_get_qos");

184

185 /* Create the NanedMessage Topi c whose sanples sinulate the Milti Topic */
186 nanedMessageTopi ¢ = DDS_Dommi nParti ci pant _create_t opi c(

187 parti ci pant,

188 " Chat _NanmedMessage",

189 type_nane,

190 nanedMessageQos,

191 NULL,

192 DDS_STATUS_MASK_NONE) ;

193 checkHandl e(

194 nanedMessageTopi c,

195 "DDS_Domai nParti ci pant _create_topi ¢ (NamedMessage)");
196

197 /* Adapt the default PublisherQos to wite into the

198 " Chat Room Partition. */

199 pub_qgos = DDS_PublisherQs__alloc();

200 checkHandl e( pub_qgos, "DDS_PublisherQs__alloc");

201 status = DDS_Domai nParti ci pant _get _defaul t _publisher_qgos (
202 parti ci pant, pub gos) ;

203 checkSt at us(status, "DDS_ Donai nPar ti ci pant _get _def aul t _publ i sher_qgos");
204 pub_gos->partition. nane. | ength = 1;

205 pub_gos->partition. name. _maxi num = 1;

206 pub_gos->partition. nane. _buffer = DDS_St ri ngSeq_al |l ocbuf (1);
207 checkHandl e( pub_gos->partition. name. _buffer, "DDS_StringSeq_allocbuf");
208 pub_gos->partition. nane. _buffer[0] =

209 DDS_string_al | oc( strlen(partltlonNarre) ;

210 checkHandl e( pub_qgos->partition.name. _buffer[0], "DDS string_alloc");
211 strcpy (pub_qos->partition.name. _buffer[0], parti ti onNane) ;

212

213 /* Create a private Publisher for the nmultitopic simulator. */
214 mul ti Pub = DDS_Donmi nParti ci pant _create_publi sher (

215 partici pant, pub_gos, NULL, DDS_STATUS_MASK_NONE);

216 checkHandl e(

217 rmul ti Pub,

218 "DDS_Donmi nPartici pant _create_publisher (for nultitopic)");
219

220 /* Create a DataWiter for the nultitopic. */
221 namedMessageDW = DDS_Publ i sher _create_datawiter (
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222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271};
272

mul ti Pub,
namedMessageTopi c,
DDS_DATAWRI TER QOS_USE TOPI C_QOS,
NULL,
DDS_STATUS_MASK_NONE) ;
checkHandl e(
namedMessageDW
"DDS_Publ i sher _create_datawiter (NanedMessage)");

/* Allocate the DataReaderlListener interface. */
nmsgLi stener = DDS_Dat aReader Li stener__al | oc();
checkHandl e(msgLi st ener, "DDS Dat aReaderLi stener __all oc");

/* Fill the listener_data with pointers to all entities needed
by the Listener inplenentation. */
struct MsgListenerState *|istener_state =
mal | oc(si zeof (struct MsgLi stenerState));
checkHandl e(li stener_state, "nmalloc");
| i st ener _st at e- >chat MessageDR = chat MessageDR,;
| i stener _stat e->naneServi ceDR = naneServi ceDR;
| i st ener_st at e- >nanedMessageDW = namedMessageDW
| i st ener _st at e- >naneFi nder = naneFi nder;
| i st ener st at e- >naneFi nder Par ans = naneFi nder Par ans;
nsgLi stener->l i stener_data = |istener_state;

/* Assign the function pointer attributes to their

i npl ement ati on functions. */
nsgLi st ener->on_data_avail able =

(void (*)(void *, DDS DataReader)) on_nessage_avail abl e;

nsgLi st ener - >on_r equest ed_deadl i ne_m ssed = NULL;
nmsgLi st ener - >on_r equest ed_i nconpati bl e_qos = NULL;
nsgLi st ener->on_sanpl e_rej ected = NULL;
nmsgLi st ener->on_livel i ness_changed = NULL;
nsgLi st ener->on_subscri pti on_match = NULL;
nsgLi st ener - >on_sanpl e_l ost = NULL;

/* Attach the DataReaderListener to the DataReader, only enabling
the data_avail abl e event. */
status = DDS_Dat aReader _set | i stener (
chat MessageDR, nsgLi st ener, DDS_DATA AVAI LABLE STATUS);
checkSt at us(status, "DDS_Dat aReader _set _|istener");

/* Free up all resources that are no | onger needed. */
DDS free(nanedMessageQos) ;

DDS free(sub_qgos);

DDS free(pub_qos);

/* Return the simulated Multitopic. */
return namedMessageTopi c;

273 DDS_Ret ur nCode_t
274 DDS_Donei nParti ci pant _del ete_si mul ated_nul tit opi c(

275

" DDS_Donai nPartici pant partici pant,

276 DDS_Topi cDescri ption snt
277)
2781
279 DDS_Ret ur nCode_t st at us;
280 struct MsgListenerState *|istener_state;
281
282 /* Cbtain all entities mentioned in the |listener state. */
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283 |istener_state = (struct MsgListenerState *) mnsgLi stener->|istener_dat a;
284

285 /* Renove the DataWiter */

286 status = DDS_Publisher_del ete_datawiter(

287 mul ti Pub, |istener_state- >nanmedMessageDW ;

288 checkSt at us(status, "DDS Publisher_del ete_datawiter");

289

290 /* Renove the Publisher. */

291 status = DDS_Domai nParti ci pant _del et e_publ i sher(partici pant, nulti Pub);

292 checkSt at us(status, "DDS Domai nParti ci pant _del ete_publisher");
293
294 /* Renove the QueryCondition and its paraneters. */

295 DDS free(listener_state->nanmeFi nder Par ans) ;

296 status = DDS_Dat aReader _del et e_readconditi on(

297 | i st ener st at e- >naneSer vi ceDR,

298 | i st ener _st at e- >naneFi nder) ;

299 checkSt at us(st atus, "DDS_Dat aReader _del et e_readcondi ti on");
300

301 /* Renove the Dat aReaders. */

302 status = DDS_Subscri ber _del et e_dat ar eader (

303 mul ti Sub, |istener_state->naneServi ceDR);

304 checkSt at us(status, "DDS Subscri ber _del et e_dat ar eader") ;

305 status = DDS_Subscri ber_del et e_dat ar eader (

306 mul ti Sub, |istener_state->chat MessageDR);

307 checkSt at us(status, "DDS Subscri ber_del et e_dat ar eader ") ;

308

309 /* Renove the Dat aReaderlListener and its state. */

310 free(listener_state);

311 DDS_free(mnsgLi stener);

312

313 /* Renove the Subscriber. */

314 status = DDS Dommi nParti ci pant _del et e_subscri ber (partici pant, multi Sub);
315 checkSt at us(status, "DDS Donmi nPartici pant _del ete_subscriber™);
316

317 /* Renmove the ContentFilteredTopic. */

318 status = DDS Dommi nPartici pant_del ete_contentfilteredtopic(
319 participant, filteredMessageTopic);

320 checkSt at us(status, "DDS Donmi nPartici pant_del ete_contentfilteredtopic");
321

322 /* Renove all other topics. */

323 status = DDS_Domai nParti ci pant _del et e_t opi c(

324 parti ci pant, namedMessageTopic);

325 checkSt at us(

326 st at us,

327 "DDS_Domai nParti ci pant _del ete_t opi ¢ (namedMessageTopic)");
328 status = DDS Dommi nPartici pant _del et e_t opi c(

329 partici pant, naneServiceTopic);

330 checksSt at us(

331 st at us,

332 "DDS_Donmi nPartici pant _del ete_topi c (naneServiceTopic)");
333 status = DDS_Domai nParti ci pant _del et e_t opi c(

334 parti ci pant,

335 chat MessageTopi C) ;

336 checkSt at us(

337 st at us,

338 "DDS_Donmi nPartici pant _del ete_topi c (chat MessageTopic)");
339

340 return status;

341}%;

342

343
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344 /* Inplenmentation for the call back function "on_data_avail able". */
345voi d on_nessage_avail abl e (

346 voi d *listener _data,
347 DDS_Dat aReader reader )
348 {
349 struct MsgLi stenerState *| i stener_state;
350 DDS_sequence_Chat _Chat Message nsgSeq ={ 0, 0, DDS OBJECT_N'L, FALSE };
351 DDS_sequence_Chat _NanmeService naneSeq = { 0, 0, DDS OBJECT_NL, FALSE };
352 DDS_Sanpl el nf 0Seq infoSeql = { 0, 0, DDS OBJECT_N'L, FALSE };
353 DDS_Sanpl el nf 0Seq infoSeq2 = { 0, 0, DDS OBJECT_NL, FALSE };
354 DDS Ret ur nCode _t st at us;
355 DDS_unsi gned_| ong i;
356 DDS_| ong previ ous = 0x80000000;
357 DDS_string userNane = DDS_string_alloc(1);
358
359
360 /* Cbtain all entities mentioned in the |listener state. */
361 |istener_state = (struct MsgListenerState *) |istener_data;
362
363 [ * Take aI | nessages. */
364 status = Chat _Chat MessageDat aReader _t ake(
365 Ilstener _st at e- >chat MessageDR,
366 &nsgSeq,
367 & nfoSeq1l,
368 DDS_LENGTH_UNLI M TED,
369 DDS_ANY_SANPLE_STATE,
370 DDS_ANY_VI EW STATE,
371 DDS_ANY_| NSTANCE STATE)
372 checkSt at us(st atus, "Chat Chat MessageDat aReader _t ake") ;
373
374 /* For each nmessage, extract the key-field and find
375 the correspondi ng nanme. */
376 for (i =0; i < negSeq._length; i++)
377
378 if (infoSeql. _buffer[i].valid_data)
379 {
380 Chat _NanedMessage j oi nedSanpl e;
381
382 /* Find the correspondi ng named nessage. */
383 if (nmegSeq. _buffer[i].userlD != previous)
384 {
385 previ ous = nsgSeq. _buffer[i].userlD;
386 snprintf(
387 | i st ener _st at e- >naneFi nder Par ans->_buffer[0],
388 15,
389 "od",
390 previ ous);
391 status = DDS_QueryCondi tion_set _query_paraneters(
392 | i st ener _st at e- >naneFi nder,
393 | i stener_state- >nameFi nder Par ans) ;
394 checksSt at us(st atus, "DDS_QueryCondition_set_query_paranmeters");
395 st atus Chat _NaneSer vi ceDat aReader _read_w_condi ti on(
396 li st ener _st at e- >nameSer vi ceDR,
397 &naneSeq,
398 & nf oSeq2,
399 DDS_LENGTH_UNLI M TED,
400 | i st ener_st at e- >naneFi nder) ;
401 checkSt at us(
402 status, "Chat_NaneServi ceDat aReader _read_w_conditi on");
403
404 /* Extract Name (there should only be one result). */
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405 DDS free(user Nane) ;

406 if (status == DDS_RETCODE_NO DATA)

407 {

408 user Nane = DDS string_alloc(40);

409 checkHandl e(user Name, "DDS string_alloc");

410 snprintf(userNane, 40, "Nanme not found!! id = %", previous);

411

412 el se

413 {

414 user Nane = DDS string_alloc(strlen(nanmeSeq. _buffer[0].nane));

415 checkHandl e(user Name, "DDS string_alloc");

416 strcpy(user Name, naneSeq. _buffer[O0]. nane);

417

418

419 /* Rel ease the nane sanple again. */

420 status = Chat _NaneServi ceDat aReader _ret ur n_I oan(

421 i stener_st at e- >naneSer vi ceDR, &nanmeSeq, & nfoSeq2);

422 checkSt at us(status, "Chat_NaneServi ceDat aReader _return_| oan");

423 }

424 /* Wite nmerged Topic with both userNanme and userlID. */

425 /* StringCopy not required since sanple runs out of

426 scope before string is rel eased. */

427 j oi nedSanpl e. user Name = user Nane;

428 j oi nedSanpl e. user| D = nsgSeq. _buffer[i].userlD;

429 J oi nedSanpl e. i ndex = nsgSeq. _buffer[i].index;

430 j oi nedSanpl e. content = nsgSeq. _buffer[i].content;

431 status = Chat _NanedMessageDataWiter_wite(

432 | i st ener _st at e- >nanedMessageDW

433 & oi nedSanpl e,

434 DDS_HANDLE NI L);

435 checkSt at us(status, "Chat_NanedMessageDataWiter_wite");

436

437 }

438 status = Chat _Chat MessageDat aReader _r et ur n_I oan(

439 | i stener_stat e->chat MessageDR, &nsgSeq, & nfoSeql);

440 checkSt at us(status, "Chat_Chat MessageDat aReader _return_|l oan");

441}

UserLoad.c

1 /************************************************************************

2 *

3 * Copyright (c) 2007

4 * Prisnlech Ltd.

5 * All rights Reserved.

6 *

7 * LOG CAL_NAME: User Load. c

8 * FUNCTI ON: OpenSplice DDS Tutorial exanple code.

9 * MODULE: Tutorial for the C progranm ng | anguage.

10 * DATE j une 2007.

11 R R I S I S O O S

12 *

13 * This file contains the inplenmentation for the 'UserLoad' executable.
*

15 *nn

16

17 #incl ude <stdio. h>
18 #incl ude <unistd. h>
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19 #incl ude <pthread. h>

20 #include <string. h>

21 #include <assert. h>

22

23 #include "dds_dcps. h"

24 #include "CheckStatus. h"

25 #include "Chat.h"

26

27 |* entities required by all threads. */

28 static DDS GuardCondition escape;

29

30 /* Sleeper thread: sleeps 60 seconds and then triggers the WaitSet. */

31 void *

32 del ayedEscape(

33 voi d *arQ)

34 {

35 DDS Ret urnCode_t stat us;

36

37 sl eep(60); /* wait for 60 sec. */

38 status = DDS_GuardCondi ti on_set _trigger_val ue(escape, TRUE);

39 checkSt atus(status, "DDS_GuardCondition_set_trigger_val ue");

40

41 return NULL;

42 '}

43

44 int

45 main (

46 int argc,

47 char *argv[])

48 {

49 /* Ceneric DDS entities */

50 DDS_Donmi nParti ci pant partici pant;

51 DDS_Topi ¢ chat MessageTopi c;

52 DDS_Topi c naneSer vi ceTopi C;

53 DDS_Subscri ber chat Subscri ber;

54 DDS_Quer yCondi ti on si ngl eUser ;

55 DDS_ReadCondi ti on newlUser ;

56 DDS_St at usCondi ti on | ef t User;

57 DDS_Guar dCondi ti on guard;

58 DDS Wi t Set user LoadWs;

59 DDS_Li vel i nessChangedsSt at us | i vChang$St at us;

60

61 /* QosPolicy holders */

62 DDS_Topi cQos *setting_topic_qos;

63 DDS_Topi cQos *reliabl e_topic_qgos;

64 DDS_Subscri ber Qos *sub_qos;

65 DDS_Dat aReader Qos *message_qos;

66

67 /* DDS Identifiers */

68 DDS_Donwmi nl d_t donai n = DDS_DOVAI N_| D DEFAULT;

69 DDS_Ret ur nCode_t st at us;

70 DDS_Condi ti onSeq *guardLi st = NULL;

71 DDS_Dur at i on_t timeout = DDS_DURATI ON_I NFI NI TE;

72

73 /* Type-specific DDS entities */

74 Chat _Chat MessageTypeSupport chat MessageTs;

75 Chat _NaneSer vi ceTypeSuppor t nanmeSer vi ceTS;

76 Chat _NanmeSer vi ceDat aReader naneSer ver ;

77 Chat _Chat MessageDat aReader | oadAdmi n;

78 DDS _sequence_Chat _Chat Message nsgList ={ 0, 0, DDS OBJECT_NL, FALSE };

79 DDS_sequence_Chat _NaneServi ce  nsLi st ={ 0, 0, DDS_ OBJECT_NL, FALSE };
12

& PRISMTECH 3

C Tutorial Guide



Appendices

80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
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104
105
106
107
108
109
110
111
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114
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DDS_Sanpl el nf 0Seq infoSeq ={ 0, 0, DDS_OBJECT_NL, FALSE };
DDS_Sanpl el nf 0Seq infoSeq2 = { 0, 0, DDS _OBJECT_NL, FALSE };
[* Qthers */

DDS_Stri ngSeq ar gs;

i nt cl osed = 0;

DDS_unsi gned_| ong i, J;

DDS | ong prevCount = O;

char *partitionNane;

char *chat MessageTypeNanme = NULL;

char *nameSer vi ceTypeName = NULL;

pt hread_t tid;

/* Create a DomainParticipant (using the
' ThePartici pant Fact ory’ conveni ence macro). */
partici pant = DDS_Dommi nParti ci pant Factory_create_partici pant (
DDS TheParti ci pant Fact ory,
domai n,
DDS_PART | CI PANT_QOS_DEFAULT,
NULL,
DDS_STATUS_MASK_NONE) ;
checkHandl e(
partici pant, "DDS_Domai nPartici pant Factory_create_partici pant”);

/* Register the required datatype for Chat Message. */
chat MessageTS = Chat _Chat MessageTypeSupport __al l oc();
checkHandl e( chat I\/bssageTS, " Chat _Chat MessageTypeSupport __al |l oc");
chat MessageTypeNanme =

Chat Chat MessageTypeSupport _get _type_name(chat MessageTs) ;
status = Chat_Chat MessageTypeSupport _register_type(

chat MessageTs,

parti ci pant,

chat MessageTypeNane) ;
checkSt at us(status, "Chat_Chat MessageTypeSupport_regi ster_type");

/* Register the required datatype for NaneService. */
nameServi ceTS = Chat _NaneSer vi ceTypeSupport__all oc();
checkHandl e( nameSer vi ceTS, " Chat NameServi ceTypeSupport __al l oc");
nanmeSer vi ceTypeNanme =

Chat _NaneSer vi ceTypeSupport _get _type_nane( naneServi ceTS);
status = Chat _NaneServi ceTypeSupport _register_type(

naneSer vi ceTS,

parti ci pant,

naneSer vi ceTypeNane) ;
checkSt at us(status, "Chat_NaneServi ceTypeSupport_register_type");

/* Set the Reliabili tyQosPoI icy to RELI ABLE. */
reliable_topic_gos = DDS_Topi cQos__al | oc();
checkHandl e(reli abl e_t opi c_gos, "DDS_Topi cQos alloc");
status = DDS_Donmi nParti ci pant _get _defaul t _topi c_qos(
participant, reliable_topic_gos);
checkSt at us(status, "DDS Donmi nPartici pant _get _default_topic_qos");
reliabl e_topic_gos->reliability.kind = DDS_RELI ABLE_RELI ABI LI TY_QCS;

/* Make the tailored QoS the new default. */
status = DDS_Donmi nParti ci pant _set _defaul t _t opi c_qos(
participant, reliable_topic_qos);
checkSt at us(status, "DDS _Donmi nPartici pant_set _default_topic_qos");

/* Use the changed policy when defining the Chat Message topic */
chat MessageTopi ¢ = DDS_Donai nParti ci pant _creat e_t opi c(
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141 parti ci pant,
142 " Chat _Chat Message",
143 chat MessageTypeNane,
144 reliabl e_topic_qos,
145 NULL,
146 DDS STATUS MASK_NONE) ;
147 checkHandl e(
148 chat MessageTopi c,
149 " DDS_Domai nParti ci pant _create_t opi ¢ (Chat Message)");
150
151 /* Set the DurabilityQosPolicy to TRANSI ENT. */
152 setting_topic_gos = DDS TopicQos__alloc();
153 checkHandl e(setting_topic_gos, "DDS TopicQos__alloc");
154 status = DDS_Donmi nParti ci pant _get _default _t opi c_qos(
155 parti ci pant, setti ng_t opi c_qgos) ;
156 checkSt at us(status, "DDS_Donmi nParti ci pant _get _default_topic_qgos");
157 setting topic_qgos->durability.kind = DDS TRANSI ENT_DURABI LI TY_QCS;
158
159 /* Create the NameService Topic. */
160 nameSer vi ceTopi ¢ = DDS_Donmi nParti ci pant _create_t opi c(
161 parti ci pant,
162 " Chat _NaneSer vi ce",
163 nameSer vi ceTypeNane,
164 setting_topic_qgos,
165 NULL,
166 DDS STATUS MASK_NONE) ;
167 checkHandl e( nameSer vi ceTopl c, "DDS Domai nParticipant_create_topic");
168
169 /* Adapt the default SubscriberQs to read fromthe
170 "Chat Roont' Partition. */
171 partitionName = "Chat Roont;
172 sub_qos = DDS_Subscri berQos al loc();
173 checkHandl e(sub_gos, "DDS_Subscri berQos alloc");
174 status = DDS_Domai nPartici pant _get def ault subscrl ber _gos(
175 partici pant, sub qos) ;
176 checkSt at us(stat us, DDS Donai nParti ci pant _get default_subscri ber_qos");
177 sub_gos->partition. name. Iength = 1,
178 sub_gos->partition. name. _maxi mum = 1;
179 sub_qgos->partition. name. _buffer = DDS_StringSeq_al | ocbuf (1);
180 checkHandl e(sub_qos->partition. nane. buffer, "DDS StringSeq_ al | ocbuf ");
181 sub_qos->partition. name. _buffer[0] =
182 DDS string_ aIIoc(strlen(partltlonNane) + 1);
183 checkHandl e(sub_qgos->partition. nanme. _buffer[0], "DDS_string_alloc");
184 strcpy (sub_qos->partition.nane. _buffer[0], part i ti onNan®e) ;
185
186 /* Create a Subscriber for the UserlLoad application. */
187 chat Subscri ber = DDS_Domai nParti ci pant _create_subscri ber (
188 partici pant, sub_gos, NULL, DDS STATUS MASK NONE);
189 checkHandl e( chat Subscri ber, "DDS_Domai nParti ci pant _create_subscriber");
190
191 /* Create a DataReader for the NaneService Topic
192 (using the appropriate QS). */
193 nameServer = DDS_Subscri ber_creat e_dat ar eader (
194 chat Subscri ber,
195 nameSer vi ceTopi c,
196 DDS_DATAREADER QOS_USE_TOPI C_QCS,
197 NULL,
198 DDS STATUS MASK NO\IE)
199 checkHandl e( nameSer ver, DDS_Subscri ber_create_dat areader (NanmeService)");
200
201 /* Adapt the DataReader Qos for the Chat MessageDat aReader
12
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to keep track of all messages. */

message_gos = DDS Dat aReader Qos__al | oc();
checkHandl e( nessage_qos, "DDS_Dat aReader Qos al l oc");
status = DDS_Subscriber_get defaul t_datareader _qos(

chat Subscri ber, nessage_qos);
checkSt at us(status, "DDS Subscri ber_get _defaul t _dat areader _qos");
status = DDS_Subscri ber_copy_fromtopi c_gos(

chat Subscri ber, nessage_qos, reliable_topic_qos);
checkSt at us(status, "DDS _Subscri ber_copy_fromtopic_gos");
message_qgos- >hi story. ki nd = DDS_KEEP_ALL_HI STORY_QCS;

/* Create a DataReader for the Chat Message Topic
(using the appropriate QS). */
| oadAdmi n = DDS_Subscri ber _creat e_dat ar eader (
chat Subscri ber,
chat MessageTopi c,
nessage_qos,
NULL,
DDS_STATUS_MASK_NONE) ;
checkHandl e(l oadAdni n, " DDS_Subscri ber create_dat areader (ChatMessage)");

/[* Initialize the Query Argunments. */

args. _length = 1;

args. _maxi mum = 1;

args. _buffer = DDS_StringSeq_al | ocbuf (1);

checkHandl e(args. _buffer, "DDS_StringSeq_al | ocbuf");

args. _buffer[0] = DDS string_alloc (12); // Enough for max size numnbers.
checkHandl e(args. _buffer[0], "DDS string_alloc");
sprintf(args._buffer[0], "%", 0);

/* Create a QueryCondition that will contain all nessages
with userID = ownl D */
si ngl eUser = DDS_Dat aReader _creat e_querycondi ti on(
| oadAdmi n,
DDS_ANY_SAMPLE_STATE,
DDS_ANY_VI EW STATE,
DDS_ANY_| NSTANCE_STATE,
"user | D=90",
&args) ;
checkHandl e(
si ngl eUser,
"DDS_Dat aReader _creat e_querycondi tion (singleUser Query)");

/* Create a ReadCondition that will contain new users only */
newUser = DDS_Dat aReader _creat e_readcondi ti on(
nanmeServer,
DDS_NOT _ READ SAMPLE_STATE,
DDS_NEW VI EW STATE,
DDS_ALI VE | NSTANCE . STATE) ;
checkHandl e(newUser, "DDS_Dat aReader _Create_readcondition (newlJser)");

/* Cbtain a StatusCondition that triggers only when

a Witer changes Liveliness */
| eft User = DDS_Dat aReader _get _st at usconditi on(l oadAdm n);
checkHandl e(l eft User, "DDS_Dat aReader _get st at usconditi on")
status = DDS_St at usCondi ti on_set enabl ed_st at uses(

| eft User, DDS LI VELI NESS CHANGED STATUS)
checkSt at us(st atus, "DDS _StatusCondition_set enabl ed_statuses");

/* Create a bare guard which will be used to close the room */
escape = DDS_GuardCondition__alloc();
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263 checkHandl e(escape, "DDS_GuardCondition__alloc");
264
265 /* Create a waitset and add the ReadConditions */
266 user LoadWs = DDS Wait Set __al | oc();
267 checkHandl e(user LoadWs, "DDS WaitSet__alloc");
268 status = DDS Wit Set _attach_condi ti on(user LoadWs, newUser);
269 checkStatus(status, "DDS WaitSet_attach_condition (newdser)");
270 status = DDS Wit Set _attach_conditi on(userLoadWs, |eftUser);
271 checkStatus(status, "DDS WaitSet_attach_condition (leftUser)");
272 status = DDS Wit Set _attach_condi ti on(user LoadW5, escape);
273 checkStatus(status, "DDS Wit Set_attach_condition (escape)");
274
275 /* Initialize and pre-allocate the GuardLi st used to obtain
276 the triggered Conditions. */
277 guardLi st = DDS Condi ti onSeq__al | oc();
278 checkHandl e(guar dLi st, "DDS ConditionSeq__alloc");
279 guar dLi st ->_maxi num = 3;
280 guardList->_length = 0;
281 guar dLi st-> buffer = DDS_Condi ti onSeq_al | ocbuf (3);
282 checkHand| e(guar dLi st->_buffer, "DDS_ConditionSeq_allocbuf");
283
284 /* Renmpove all known Users that are not currently active. */
285 status = Chat _NaneServi ceDat aReader _t ake(
286 naneServer,
287 &nslLi st ,
288 & nf 0Seq,
289 DDS _LENGTH UNLI M TED,
290 DDS_ANY_SANPLE_STATE,
291 DDS_ANY_VI EW STATE,
292 DDS_NOT_ALI VE_| NSTANCE_STATE) ;
293 checkSt at us(stat us, "Chat NameSer vi ceDat aReader _take");
294 status = Chat NanESerw ceDat aReader _return_| oan(
295 nameServer, &nsList, & nfoSeq);
296 checkSt at us( st at us, " Chat _NameServi ceDat aReader _return_|l oan");
297
298 /* Start the sleeper thread. */
299 pthread_create (& id, NULL, del ayedEscape, NULL);
300
301 while (!closed)
302 /* Wait until at |east one of the Conditions in the
303 wai tset triggers. */
304 status = DDS Wit Set _wait (user LoadWs, guardList, &tineout);
305 checkSt atus(status, "DDS WaitSet_wait");
306
307 /* Wal k over all guards to display information */
308 for (i = 0; i < guardList->_length; i++) {
309 guard = guardList->_buffer[i];
310 if (guard == newldser) {
311 /* The newUser ReadCondition contains data */
312 status = Chat _NaneServi ceDat aReader _read_w_condi ti on(
313 naneServer,
314 &nslLi st
315 & nf o0Seq,
316 DDS_LENGTH_UNLI M TED,
317 newUser) ;
318 checksSt at us(
319 status, "Chat_NaneServi ceDat aReader _read_w_conditi on");
320
321 for (j =0; j < nsList._length; j++
322 printf ("New user: %\n", nsList. _buffer[j].nane);
323
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354
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364
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384
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status = Chat _NaneServi ceDat aReader _return_I oan(

naneServer, &nsList, & nfoSeq);

checkSt at us( st atus, "Chat_NaneServi ceDat aReader _return_| oan");

} else if (guard == leftUser) {
/* Some |iveliness has changed (either a DataWiter joined

or a DataWiter left) */

status = DDS_Dat aReader _get | i vel i ness_changed_st at us(

| oadAdm n, &l ivChangSt atus);

checkSt at us(

status, "DDS_Dat aReader _get _|iveliness_changed_status");

if (livChangStatus.alive _count < prevCount) {

/* A user has |left the Chat Room since a DataWiter | ost
its liveliness. Take the effected users so they wll
not appear in the list later on. */

status = Chat _NaneServi ceDat aReader _t ake(

nameSer ver,
&nslLi st
& nf 0Seq,
DDS_LENGTH_UNLI M TED,
DDS_ANY_SAMPLE_STATE,
DDS_ANY_VI EW STATE,
DDS_NOT_ALI VE_NO WRI TERS_| NSTANCE_STATE) ;
checkSt at us(status, "Chat_NaneServi ceDat aReader _t ake");

for (j =0; j <nsList._length; j++) {
/* re-apply query argunents */
sprintf(
args. _buffer[0],
"o,
nsList. buffer[j].userlD);
status = DDS_QueryCondi tion_set _query_par anet er s(
si ngl eUser, &args);
checkSt at us(
status, "DDS_QueryCondition_set_query_paraneters");

/* Read this users history */
status = Chat _Chat MessageDat aReader _t ake_w_condi ti on(
| oadAdmi n,
&nsglLi st ,
& nf 0Seq2,
DDS_LENGTH _UNLI M TED,
si ngl eUser) ;
checkSt at us(
st at us,
" Chat _Chat MessageDat aReader _t ake_w _condi ti on");

/* Display the user and his history */
printf (
"Departed user % has sent %l nessages\n",
nsList. _buffer[j].nane,
nmsgLi st. | engt h);
status = Chat _Chat MessageDat aReader _r et urn_| oan(
| oadAdm n, &nmsglList, & nfoSeq2);
checkSt at us(
status, "Chat_Chat MessageDat aReader _return_|l oan");

status = Chat _NaneServi ceDat aReader _return_| oan(
naneServer, &nsList, & nfoSeq);

checkSt at us(
status, "Chat_NaneServi ceDat aReader _return_| oan");
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385

386 prevCount = |ivChangStatus. alive_count;

387

388 } else if (guard == escape) {

389 printf ("UserLoad has term nated.\n");

390 cl osed = 1;

391

392 el se

393

394 assert (0);

395 ;

396 } /* for */

397 } /* while (!closed) */

398

399 /* Remove all Conditions fromthe WaitSet. */

400 status = DDS Wit Set _det ach_condi ti on(user LoadW5, escape);

401 checkSt atus(status, "DDS Wit Set_detach_condition (escape)");
402 status = DDS Wit Set _det ach_condi ti on(user LoadWs, |eftUser);
403 checkStatus(status, "DDS Wit Set_detach_condition (leftUser)");
404 status = DDS Wit Set _det ach_condi ti on(user LoadWs, newUser);
405 checkSt atus(status, "DDS Wit Set_detach_condition (newldser)");
406

407 /* Free all resources */

408 DDS _free(guardList);

409 DDS free(args. _buffer);

410 DDS free(userLoadWs) ;

411 DDS_free(escape);

412 DDS free(setting topic_qos);

413 DDS free(reliable_topic_qos);

414 DDS _free(naneServi ceTypeNane) ;

415 DDS free(chat MessageTypeNane) ;

416 DDS free(naneServi ceTS);

417 DDS free(chat MessageTS);

418 status = DDS Donmi nPartici pant _del ete_contai ned_entities(participant);
419 checkSt at us(status, "DDS _Donai nPartici pant_del ete_contained_entities");
420 status = DDS_Donmi nPartici pant Factory_del ete_parti ci pant (

421 DDS_TheParti ci pant Factory,

422 partici pant);

423 checkSt at us(status, "DDS_Donai nPartici pant Factory_del ete_partici pant");
424

425 return O;

426}
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Appendix

C++ Language Examples’ Code

This appendix lists the complete C++ source code for the examples provided in the
C++ version of the OpenSplice DDS tutorial.

Chat.idl

427/********************'k******************'k********************************

428 *
429 * Copyright (c) 2006
430 * Prisnifech Ltd.

431 * Al rights Reserved.

432 *

433 * LOG CAL_NAME: Chat . i dl

434 * FUNCTI ON: OpenSplice DDS Tutorial exanpl e code.

435 * MODULE: Tutorial for the C++ progranm ng | anguage.

436 * DATE j une 2006.

437 LR R EEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEREEEEEEEREREREEEEEEEEEEEEEEEEEEEEEEEE S
438 *

439 * This file contains the data definitions for the tutorial exanples.
440 *

441 ***/

442

443 nmodul e Chat {

444

445 const | ong MAX_NAME = 32;
446 t ypedef string<MAX NAME> naneType;

447
448 struct Chat Message {
449 | ong user | D /1l owner of nessage
450 | ong i ndex; /1 message nunber
451 string cont ent; /| message body
452 };
453 #pragna keyl i st Chat Message user| D
454
455 struct NaneService {
456 | ong user | D; /1 uni que user identification
457 nameType nane; /1 name of the user
458 };
459 #pragnma keyl i st NameServi ce userl D
460
461 struct NanedMessage {
462 | ong user | D /1 uni que user identification
463 nameType user Nane; [l user nane
464 | ong i ndex; /1 message nunber
465 string cont ent; /| message body
466 };
467 #pragnma keyl i st NamedMessage user| D
468
4691} ;
131
& PRISMTECH 3

C Tutorial Guide



Appendices

CheckSatus.h

1 /************************************************************************
2 *

3 * Copyright (c) 2007

4 * Prisnlfech Ltd.

5 * All rights Reserved.

6 *

7 * LOG CAL_NAME: CheckSt atus. h

8 * FUNCTI ON: OpenSpl i ce DDS Tutorial exanpl e code.

9 * MODULE: Tutorial for the C++ programm ng | anguage.

10 * DATE j une 2007.

11 LR R R S S S R R S R R R S S R S R S S O
12 *

13 * This file contains the headers for the error handling operations.

14 =

15 ***/

16

17 #ifndef _ CHECKSTATUS H _
18 #define _ CHECKSTATUS H

20 #include "ccpp_dds_dcps. h"
21 #include <iostreanp

22

23 usi ng nanespace std;

24

25 [**

26 * Returns the nane of an error code.

27 xx]

28 char *get Error Name(DDS: : Ret ur nCode_t st at us);
29

30 /**

31 :*C'neck the return status for errors. If there is an error, then term nate.
g% voi{j checkSt at us(DDS: : Ret ur nCode_t status, const char *info);

35 [**

36 :*;Zheck whet her a valid handl e has been returned. |If not, then term nate.
2573 voi d checkHandl e(void *handl e, char *info);

40 #endif

CheckSatus.cpp

1 /************************************************************************
2 *

3 * Copyright (c) 2007

4 * Prisnlfech Ltd.

5 * All rights Reserved.

6 *

7 * LOG CAL_NAME: CheckSt at us. cpp

8 * FUNCTI ON: OpenSpl i ce DDS Tutorial exanple code.

9 * MODULE: Tutorial for the C++ programm ng | anguage.

10 * DATE j une 2007.

11 LR R R S S R S I R S R R S R S R S S R S R S S
12 *
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13 * This file contains the inplementation for the error handling operations.
14 =

15 ***/

16

17 #incl ude "CheckSt atus. h"
18

19 /* Array to hold the names for all ReturnCodes. */
20 char *Ret CodeNane[ 13] = {

21 "DDS_RETCODE K",

22 " DDS_RETCODE_ERROR',

23 " DDS_RETCODE_UNSUPPORTED',

24 " DDS_RETCODE_BAD_PARAMETER',

25 "DDS_RETCODE _PRECONDI TI ON_NOT_MET",
26 " DDS_RETCODE_OUT_OF _RESOURCES",

27 "DDS_RETCODE_NOT_ENABLED',

28 " DDS_RETCODE_| MMUTABLE_PCLI CY",

29 " DDS_RETCODE | NCONSI STENT_POLI CY",
30 " DDS_RETCODE_ALREADY_DELETED",

31 "DDS_RETCODE_TI MEQUT" ,

32 " DDS_RETCODE_NO_DATA",

33 "DDS_RETCODE | LLEGAL_GOPERATI ON' };
34

35 [**

36 * Returns the nane of an error code.
37  **/

38 char *get Error Nanme(DDS: : Ret ur nCode_t st at us)
39 {

40 return Ret CodeNang[ st at us];

41

42

43 [ **

44 * Check the return status for errors. If there is an error, then term nate.
45 *x/
46 voi d checkSt at us(

47 DDS: : Ret ur nCode_t st at us,

48 const char *info ) {

49

50

51 if (status != DDS:: RETCODE _OK && status != DDS:: RETCODE_NO _DATA)
52 cerr << "Error in" << info << ": " << getErrorNane(status) << endl;
53 exit (0);

54 }

55 }

56

57 [**

58 * Check whether a valid handle has been returned. If not, then term nate.
59 *x/
60 void checkHandl e(

61 voi d *handl e,
62 char *info ) {
63
64 if (!'handle) {
65 cerr << "Error in" << info <<
66 ": Creation failed: invalid handle" << endl;
67 exit (0);
68 }
69 }
1
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Chatter.cpp

1 /***********~k************************************************************
2 *

3 * Copyright (c) 2007

4 * Prisnlfech Ltd.

5 * All rights Reserved.

6 *

7 * LOG CAL_NAME: Chatter.cpp

8 * FUNCTI ON: OpenSpl i ce DDS Tutorial exanple code.

9 * MODULE: Tutorial for the C++ programm ng | anguage.

10 * DATE j une 2007.

11 LR R R S S S R R S R R R S S R S R S S O
12 *

13 * This file contains the inplenentation for the 'Chatter' executabl e.
*

15 ***/

16 #include <string>

17 #include <sstreanp

18 #incl ude <i ostreanr

19 #include <unistd. h>

20 #include "ccpp_dds_dcps. h"
21 #include "CheckStatus. h"
22 #include "ccpp_Chat. h"

24 #define MAX_MSG LEN 256
25 #define NUM MSG 10
26 #define TERM NATI ON_MESSACE -1

28 usi ng namespace DDS;
29 usi ng nanespace Chat;

30

31 int

32 main (

33 int argc,

34 char *argv[])

35 {

36 [* Ceneric DDS entities */

37 Domei nParti ci pant Fact ory_var dpf;

38 Domai nParti ci pant _var parti ci pant;

39 Topi c_var chat MessageTopi c;
40 Topi c_var nameSer vi ceTopi c;
41 Publ i sher _var chat Publ i sher;

42 Dat aWiter_ptr parent Wi ter;

43

44 /* QosPolicy holders */

45 Topi cQos reliabl e_topic_qos;
46 Topi cQos setting_topic_gos;
47 Publ i sher Qos pub_qgos;

48 Dat aWit er Qos dw_gos;

49

50 [* DDS ldentifiers */

51 Domai nl d_t domai n = DOVAI N_| D_DEFAULT;
52 I nst anceHandl e_t user Handl e;

53 Ret ur nCode_t st at us;

54

55 /* Type-specific DDS entities */

56 Chat MessageTypeSupport _var chat MessageTs;

57 NanmeSer vi ceTypeSupport _var naneSer vi ceTS;

58 Chat MessageDat aWiter _var t al ker;
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59 NaneSer vi ceDat aWiter var naneSer ver ;

60

61 /* Sample definitions */

62 Chat Message *neg; /* Exanpl e on Heap */

63 NaneSer vi ce ns; /* Exanple on Stack */

64

65 /* Qthers */

66 i nt ownl D = 1;

67 i nt i;

68 char *chatt er Nane = NULL;

69 const char *partitionNane = "Chat Roont;

70 char *chat MessageTypeNane = NULL;

71 char *nameSer vi ceTypeName = NULL;

72 ostringstream buf ;

73

74

75

76 /* Options: Chatter [ownlD [nane]] */

77 if (argc > 1) {

78 istringstreamargs(argv[1]);

79 args >> ownl D

80 if (argc > 2)

81 chatterNane = argv[2];

82

83 }

84

85 /* Create a Dommi nPartici pant Factory and a Domai nParti ci pant

86 (using Default QoS settings. */

87 dpf = Dommi nPartici pant Factory::get_instance ();

88 checkHandl e(dpf.in(), "DDS::DonainParticipantFactory::get_instance");

89 partici pant = dpf->create_parti ci pant (

90 domai n, PARTI Cl PANT_QOS_DEFAULT, NULL, STATUS_MASK_NONE) ;

91 checkHandl e(

92 participant.in(),

93 "DDS: : Domai nParti ci pant Factory::create_participant");

94

95 /* Register the required datatype for Chat Message. */

96 chat MessageTS = new Chat MessageTypeSupport();

97 checkHandl e( chat MessageTS. i n(), "new Chat MessageTypeSupport");

98 chat MessageTypeNane = chat MessageTS- >get _t ype_nane() ;

99 status = chat MessageTS- >r egi ster _t ype(

100 participant.in(),

101 chat MessageTypeNan®) ;

102 checkSt atus(status, "Chat:: Chat MessageTypeSupport::register_type");

103

104 /* Register the required datatype for NaneService. */

105 nameSer vi ceTS = new NaneServi ceTypeSupport ();

106 checkHandl e( nameSer vi ceTS.in(), "new NaneServi ceTypeSupport");

107 nameSer vi ceTypeNane = naneServi ceTS->get _type_nane();

108 status = nanmeServi ceTS- >regi ster_type(

109 participant.in(),

110 nanmeSer vi ceTypeNane) ;

111 checkSt at us(status, "Chat:: NaneServi ceTypeSupport::register_type");

112

113 /* Set the ReliabilityQosPolicy to RELI ABLE. */

114 status = participant->get_default_topic_qgos(reliable_topic_qgos);

115 checkSt at us(status, "DDS:: Donmi nPartici pant::get_default_topic_qgos");

116 reliable _topic_qos.reliability.kind = RELI ABLE RELI ABI LI TY_QCS;

117

118 /* Make the tailored QS the new default. */

119 status = participant->set_default_topi c_qos(reliable_topic_qgos);
1
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120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157

checkSt at us(status, "DDS::Donmai nPartici pant::set_default_topic_qgos");

/* Use the changed policy when defining the Chat Message topic */
chat MessageTopi ¢ = partici pant->create_topi c(

" Chat _Chat Message",

chat MessageTypeNane,

reliabl e_topic_qos,

NULL,

STATUS_MASK_NONE) ;
checkHandl e(

chat MessageTopi c. i n(),

"DDS: : Domai nPartici pant::create_topic (Chat Message)");

/* Set the DurabilityQosPolicy to TRANSI ENT. */

status = participant->get_default_topic_gos(setting_topic_qos);
checkSt at us(status, "DDS:: Donai nParti ci pant::get_default_topic_qgos");
setting_topic_gos.durability.kind = TRANSI ENT_DURABI LI TY_QCS;

/* Create the NanmeService Topic. */
naneSer vi ceTopi ¢ = parti ci pant->create_topic(
" Chat _NaneServi ce",
naneSer vi ceTypeNane,
setting_topic_gos,
NULL,
STATUS_MASK_NONE) ;
checkHandl e(
naneSer vi ceTopi c.in(),
"DDS: : Domai nParticipant::create_topic (NanmeService)");

/* Adapt the default PublisherQs to wite into the
" Chat Roomt' Partition. */
status = partici pant->get _default_publisher_qgos (pub_qos);
checkSt at us(status, "DDS::Domai nPartici pant::get_defaul t_publisher_qgos");
pub_gos. partition.nane. |l ength(1);
pub_qgos. partition.name[0] = partitionNane;

/* Create a Publisher for the chatter application. */
chat Publ i sher = partici pant->create_publisher(pub_qgos, NULL,

STATUS_MASK_NONE) ;

158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
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checkHandl e(
chat Publ i sher.in(), "DDS::Donai nParticipant::create_publisher");

/* Create a DataWiter for the Chat Message Topic
(using the appropriate QS). */
parent Witer = chatPublisher->create_datawiter(
chat MessageTopi c. i n(),
DATAWRI TER_QOS_USE_TOPI C_QCS,
NULL,
STATUS_NMASK_NONE) ;
checkHandl e(
parentWiter, "DDS::Publisher::create_datawiter (chatMessage)");

/* Narrow the abstract parent into its typed representative. */
tal ker = Chat MessageDataWiter:: _narrow parentWiter);
checkHandl e(t al ker.in(), "Chat::Chat MessageDataWiter::_narrow');

/* Create a DataWiter for the NaneService Topic

(using the appropriate QS). */
status = chat Publ i sher->get default_datawiter_gos(dw_qgos);
checkSt at us(status, "DDS::Publisher::get_default_datawiter_qos");
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179 status = chat Publ i sher->copy_from topi c_gos(dw_gos, setting_topic_qos);
180 checkSt at us(status, "DDS:: Publisher::copy_fromtopic_qos");
181 dw qos.witer_data_lifecycle.autodi spose_unregi stered_i nstances = FALSE;
182 parent Witer = chatPublisher->create_datawiter(
183 nameSer vi ceTopi c.in(),
184 dw_qos,
185 NULL,
186 STATUS_MASK_NONE) ;
187 checkHandl| e(
188 parentWiter, "DDS::Publisher::create_datawiter (NanmeService)");
189
190 /* Narrow the abstract parent into its typed representative. */
191 nameSer ver = NameServi ceDataWiter::_narrow parentWiter);
192 checkHandl e(nameServer.in(), "Chat::NanmeServiceDataWiter:: narrow');
193
194 /* Initialize the NameServer attributes |ocated on stack. */
195 ns. userl D = ownl D;
196 if (chatterNanme) {
197 ns. name = CORBA: :string_dup(chatterNane);
198 } else {
199 buf << "Chatter " << ownl D
200 ns. name = CORBA: :string_dup( buf.str().c_str() );
201 }
202
203 /* Wite the user-information into the system
204 (registering the instance inplicitly). */
205 status = nanmeServer->wite(ns, HANDLE NIL);
206 checkSt atus(status, "Chat::Chat MessageDataWiter::wite");
207
208 /* Initialize the chat nessages on Heap. */
209 nmsg = new Chat Message();
210 checkHandl e(nmsg, "new Chat Message");
211 nmsg- >user | D = ownl D;
212 nsg- >i ndex = 0;
213 buf . str( strlng("")
214 if (ownlD == TERM NATI O\l I\/ESSAGE) {
215 buf << " Term nati on nessage.";
216 } else {
217 buf << "H there, | will send you " << NUM_MSG << " nore nessages.";
218 }
219 nsg- >content = CORBA: :string_dup( buf.str().c_str() );
220 cout << "Witing nessage: \"" << nmBg->content << "\"" << endl;
221
222 /* Register a chat nessage for this user
223 (pre-allocating resources for it!!) */
224 user Handl e = tal ker->regi ster _instance(*nsg);
225
226 /* Wite a nessage using the pre-generated i nstance handle. */
227 status = tal ker->wite(*nsg, userHandle);
228 checkSt atus(status, "Chat::Chat MessageDataWiter::wite");
229
230 sleep (1); /* do not run so fast! */
231
232 /* Wite any nunber of nmessages, re-using the existing
233 string-buffer: no |eak!!. */
234 (i =1; i <= NUMMSG && ownl D ! = TERM NATI ON_MESSACE; i ++) {
235 buf . str( strlng("") );
236 nsg->i ndex = i;
237 buf << " Msssage no. " << i;
238 nsg- >cont ent CORBA: : stri ng dup( buf.str().c_str() );
239 cout << "Witl ng nmessage: \"" << msg->content << "\"" << endl;
137
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240 status = tal ker->wite(*nsg, userHandle);

241 checkSt at us(status, "Chat::Chat MessageDataWiter::wite");

242 sleep (1); /* do not run so fast! */

243

244

245 /* Leave the room by di sposing and unregi stering the nmessage i nstance. */
246 status = tal ker->di spose(*nmsg, userHandle);

247 checkSt at us(status, "Chat:: Chat MessageDataWiter::di spose");

248 status = tal ker->unregi ster_instance(*nmsg, userHandl e);

249 checkSt at us(status, "Chat:: Chat MessageDataWiter::unregister_instance");
250

251 /* Al 'so unregister our nanme. */

252 status = nanmeServer->unregi ster_i nstance(ns, HANDLE NIL);

253 checkSt at us(status, "Chat:: NanmeServiceDataWiter::unregister_instance");
254

255 /* Rel ease the data-sanples. */

256 delete nmsg; // msg all ocated on heap: explicit de-allocation required!!
257

258 /* Renove the DataWiters */

259 status = chat Publ i sher->del ete_datawiter( tal ker.in() );

260 checkSt at us(status, "DDS::Publisher::delete datawiter (tal ker)");

261

262 status = chat Publ i sher->del ete_datawiter( nameServer.in() );

263 checkSt at us(status, "DDS::Publisher::delete_datawiter (naneServer)");
264

265 /* Renove the Publisher. */

266 status = partici pant->del ete_publisher( chatPublisher.in() );

267 checkSt at us(status, "DDS::Domai nPartici pant::del ete_publisher");
268
269 /* Renpve the Topics. */

270 status = participant->del ete_topi c( nanmeServiceTopic.in() );

271 checkSt at us(

272 status, "DDS::Domai nParticipant::delete_topic (nameServiceTopic)");
273

274 status = participant->del ete_topi c( chat MessageTopic.in() );

275 checkSt at us(

276 status, "DDS::Domai nParticipant::del ete_topic (chatMessageTopic)");
277

278 /* Renove the type-names. */

279 CORBA: : string_free(chat MessageTypeNane) ;
280 CORBA: : string_free(naneServi ceTypeNane) ;

281

282 /* Renove the DonminParticipant. */

283 status = dpf->delete_participant( participant.in() );

284 checkSt at us(status, "DDS::Domai nPartici pant Factory::del ete_participant");
285

286 return O;

287}

M essageBoar d.cpp

1 /************************************************************************
2 *

3 * Copyright (c) 2007

4 * Prisnlech Ltd.

5 * All rights Reserved.

6 *

7 * LOG CAL_NAME: MessageBoar d. cpp
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8 * FUNCTI ON:
9 * MODULE:

OpenSplice DDS Tutorial exanpl e code.
Tutorial for the C++ progranm ng | anguage.

10 * DATE j une 2007.

11 R S S I R R I I I S R S S S S S S R R S S S S O S R S
12 *

13 * This file contains the inplenmentation for the ' MessageBoard' executable.
14 =

15 ***/

16

17 #incl ude <iostrean>

18 #include <string. h>

19 #incl ude <unistd. h>

20

21 #include "ccpp_dds_dcps. h"
22 #include "CheckStatus. h"
23 #include "ccpp_Chat. h"

24 #include "nultitopic.h"

25

26 using nanmespace DDS;

27 using nanespace Chat;

28

29

30

31 #define TERM NATI ON_MESSAGE -1
32

33

34

35 int

36 main (

37 int argc,

38 char *argv[])

39 {

40 /* Generic DDS entities */
41 Dormei nParti ci pant Factory_var
42 Dormei nParti ci pant _ptr

43 Ext Donmi nParti ci pant _var
44 Topi c_var

45 Topi c_var

46 Topi cDescri pti on_var

47 Subscri ber _var

48 Dat aReader _ptr

49

50 /* Type-specific DDS entities */
51 Chat MessageTypeSupport _var
52 NameSer vi ceTypeSupport _var
53 NamedMessageTypeSupport _var
54 NamedMessageDat aReader _var
55 NamedMessageSeq_var

56 Sanpl el nf 0Seq_var

57

58 /* QosPolicy holders */

59 Topi cQos

60 Topi cQos

61 Subscri ber Qos

62 DDS: : Stri ngSeq

63

64 /* DDS Identifiers */

65 Donmi nl d_t

66 Ret ur nCode_t

67

68 /* Others */

& PRISMTECH

dpf;

par ent DP;

partici pant;

chat MessageTopi c;
naneSer vi ceTopi c;
nanmedMessageTopi C;
chat Subscri ber;
par ent Reader ;

chat MessageTs;

nanmeSer vi ceTS;

nanedMessageTs;

chat Adm n;

nsgSeq = new NanedMessageSeq() ;
i nfoSeq = new Sanpl el nfoSeq() ;

reliabl e_topic_gos;
setting_topic_qgos;
sub_qos;

par anet er Li st ;

donmai n = DOVAI N_| D_DEFAULT;
st at us;
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69 bool term nated = FALSE;

70 const char * partitionName = "Chat Roont';
71 char * chat MessageTypeNane = NULL;
72 char * naneSer vi ceTypeNane = NULL;
73 char * namedMessageTypeNane = NULL;
74

75 [* Options: MessageBoard [ownl D] */

76 /* Messages having owner ownlD will be ignored */

77 paramet erLi st. |l ength(1);

78

79 if (argc > 1) {

80 parameterList[0] = CORBA::string_dup(argv[1]);

81

82 el se

83 {

84 parameterList[0] = "0";

85 }

86

87 /* Create a Domai nPartici pant Factory and a Donai nParti ci pant
88 (using Default QoS settings. */

89 dpf = Domai nParti ci pant Factory: :get_instance();

90 checkHandl e(dpf.in(), "DDS::DomainPartici pant Factory: :get_instance");
91 parent DP = dpf->create_partici pant (

92 domai n,

93 PARTI Cl PANT_QOS_DEFAULT,

94 NULL,

95 STATUS_MASK_NONE) ;

96 checkHandl e(

97 parent DP, "DDS:: Domai nParti ci pant Factory::create_participant");
98

99 /* Narrow the nornal participant to its extended representative */

100 partici pant = Ext Donmai nPartici pant | npl:: _narrowparent DP);

101 checkHandl e(partici pant.in(), "DDS::ExtDomainParticipant::_narrow');
102

103 /* Register the required datatype for Chat Message. */

104 chat MessageTS = new Chat MessageTypeSupport();

105 checkHandl e(chat MessageTS. i n(), "new Chat MessageTypeSupport");

106 chat MessageTypeNanme = chat MessageTS- >get _t ype_nane() ;

107 status = chat MessageTS- >regi st er _type(
108 partici pant.in(),
109 chat MessageTypeNane) ;

110 checkSt at us(status, "Chat:: Chat MessageTypeSupport::register_type");
111

112 /* Register the required datatype for NaneService. */

113 nameServi ceTS = new NaneServi ceTypeSupport();

114 checkHandl e( naneServi ceTS.in(), "new NaneServi ceTypeSupport");

115 nanmeServi ceTypeNanme = nanmeServi ceTS->get _type_nane();
116 status = naneServi ceTS->regi ster_type(

117 partici pant.in(),

118 naneSer vi ceTypeNane) ;

119 checkSt at us(status, "Chat::NaneServi ceTypeSupport::register_type");
120

121 /* Register the required datatype for NamedMessage. */

122 nanedMessageTS = new NanedMessageTypeSupport ();

123 checkHandl e( namedMessageTS. i n(), "new NanedMessageTypeSupport");
124 nanedMessageTypeNane = nanmedMessageTS- >get _type_nane();

125 status = nanmedMessageTS- >r egi st er _t ype(
126 partici pant.in(),
127 nanedMessageTypeNane) ;

128 checkSt at us(status, "Chat:: NanedMessageTypeSupport::register_type");
129
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130 /* Set the ReliabilityQosPolicy to RELI ABLE. */

131 status = participant->get_default_topic_qgos(reliable_topic_qgos);

132 checkSt atus(status, "DDS::Domai nParticipant::get_default_topic_gos");
133 reliable_topic_qos.reliability.kind = DDS:: RELI ABLE_RELI ABI LI TY_QCS;
134

135 /* Make the tailored QS the new default. */

136 status = participant->set_default_topic_gos(reliable_topic_gos);

137 checkSt at us(status, "DDS::Donmai nParticipant::set_default_topic_gos");
138

139 /* Use the changed policy when defining the Chat Message topic */

140 chat MessageTopi ¢ = parti ci pant->create_topi c(

141 " Chat _Chat Message",

142 chat MessageTypeNane,

143 reliabl e_topic_qos,

144 NULL,

145 STATUS_MASK_NONE) ;

146 checkHandl| e(

147 chat MessageTopi c.in(),

148 "DDS: : Domai nPartici pant::create_topic (Chat Message)");

149

150 /* Set the DurabilityQosPolicy to TRANSI ENT. */

151 status = partici pant->get _default_topic_qgos(setting_topic_qos);

152 checkSt atus(status, "DDS::Donmai nParticipant::get_default_topic_gos");

153 setting_topic_gos.durability.kind = DDS:: TRANSI ENT_DURABI LI TY_QCS;
154
155 /* Create the NameService Topic. */

156 nameSer vi ceTopi ¢ = partici pant->create_topic(

157 " Chat _NaneSer vi ce",

158 nameSer vi ceTypeNane,

159 setting_topic_qgos,

160 NULL,

161 STATUS_VASK_NONE) ;

162 checkHandl e(

163 nanmeSer vi ceTopi c.in(), "DDS::DonmainParticipant::create_topic");

164

165 /* Create a multitopic that substitutes the userIDwith its

166 correspondi ng user Nane.

167 nanmedMessageTopic = partici pant->create_sinmul ated _nul titopic(

168 " Chat _NanmedMessage",

169 namedMessageTypeNane,

170 "SELECT user| D, nane AS user Nane, index, content "

171 "FROM Chat _NaneServi ce NATURAL JO N Chat _Chat Message "

172 "WHERE user| D <> %",

173 par anet er Li st) ;

174 checkHandl e(

175 namedMessageTopi c.in(),

176 "DDS: : Ext Domai nParti ci pant::create_sinulated_nultitopic");

177

178 /* Adapt the default SubscriberQs to read fromthe

179 "Chat Rooni” Partition. */

180 status = partici pant->get _default_subscriber_qos (sub_qgos);

181 checkSt at us(

182 status, "DDS:: Domai nPartici pant::get_defaul t _subscriber_qgos");

183 sub_qos. partition. nane. |l ength(1);

184 sub_qgos. partition.nane[0] = partitionNane;

185

186 /* Create a Subscriber for the MessageBoard application. */

187 chat Subscri ber = partici pant->create_subscri ber(

188 sub_qgos, NULL, STATUS_MASK_NONE) ;

189 checkHandl e(

190 chat Subscri ber.in(), "DDS::Donmai nPartici pant::create_subscriber");
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191

192 /* Create a DataReader for the NamedMessage Topic

193 (using the appropriate QS). */

194 par ent Reader = chat Subscri ber - >cr eat e_dat ar eader (

195 nanmedMessageTopi c.in(),

196 DATAREADER _QOS_USE_TOPI C_QCS,

197 NULL,

198 STATUS_MASK_NONE) ;

199 checkHandl e( par ent Reader, "DDS:: Subscri ber::create_datareader");
200

201 /* Narrow the abstract parent into its typed representative. */

202 chat Adm n = Chat:: NanedMessageDat aReader:: _narrow par ent Reader) ;
203 checkHandl e(chat Admi n.in(), "Chat::NamedMessageDat aReader:: _narrow');
204

205 /* Print a nessage that the MessageBoard has opened. */

206 cout << "MessageBoard has opened: send a Chat Message with "
207 "userID=-1to close it...." << endl << endl;

208

209 while (!term nated) {

210 /* Note: using read does not renove the sanples from

211 unregi stered i nstances fromthe DataReader. This mneans
212 that the DataRase woul d use nore and nore resources.
213 That's why we use take here instead. */

214

215 status = chat Adm n->t ake(

216 nsgSeq,

217 i nf 0Seq,

218 LENGTH_UNLI M TED,

219 ANY_SAMPLE_STATE,

220 ANY_VI EW STATE,

221 ALl VE_I NSTANCE_STATE ) ;

222 checkSt at us(status, "Chat:: NanedMessageDat aReader: : t ake");
223

224 for (CORBA :ULong i = 0; i < megSeg->length(); i++) {

225 Narredl\/bssage *meg = &(nmsgSeq[i

226 if (nmsg- >user| D == TERM NATI ON I\/ESSAGE) {

227 cout << Term nati on nmessage received: exiting..." << endl;
228 term nated = TRUE;

229 } else {

230 cout << nmeg->userNanme << ": " << nB@->content << endl;
231

232 }

233

234 status = chat Adm n->return_| oan(nsgSeq, i nfoSeq);

235 checkSt at us(status, "Chat:: Chat MessageDat aReader: :return_| oan");
236

237 /* Sleep for sone anobunt of tine, as not to consune

238 too much CPU cycles. */

239 usl eep(100000) ;

240 }

241

242 /* Renove the DataReader */

243 status = chat Subscri ber->del et e_dat ar eader (chat Admin.in());
244 checkSt atus(status, "DDS:: Subscriber:: del ete_datareader");

245

246 /* Renove the Subscriber. */

247 status = partici pant->del et e_subscri ber(chat Subscriber.in());
248 checkSt at us(status, "DDS::Donmai nParti ci pant::delete subscrl ber");
249

250 /* Renobve the Topics. */

251 status = partici pant->del ete_sinul ated_mul titopic(

142

C Tutoria Guide & PRISMTECH



Appendices

252 namedMessageTopi c.in());

253 checksSt at us(

254 status, "DDS::ExtDonmai nParticipant::delete_simulated_nultitopic");
255

256 status = partici pant->del et e_t opi c(nameServi ceTopic.in());

257 checksSt at us(

258 status, "DDS::Donmai nParticipant::delete_topic (naneServiceTopic)");
259

260 status = partici pant->del et e_t opi c(chat MessageTopi c.in());

261 checksSt at us(

262 status, "DDS::Donmai nParticipant::delete_topic (chat MessageTopic)");
263

264 /* De-allocate the type-nanes. */

265 CORBA: : string_free(namedMessageTypeNane) ;

266 CORBA: : string_free(naneServi ceTypeNane) ;

267 CORBA: : string_free(chat MessageTypeNane) ;

268

269 /* Renpve the Domai nParticipant. */

270 status = dpf->del ete_participant(participant.in());

271 checkSt atus(status, "DDS:: Donmai nPartici pant Factory::del ete_participant");
272

273 exit(0);

274}

multitopic.h

1 /************~k*~k*~k*******************************************************
2 *

3 * Copyright (c) 2007

4 * Prisnifech Ltd.

5 * All rights Reserved.

6 *

7 * LOG CAL_NAME: multitopic.h

8 * FUNCTI ON: OpenSplice DDS Tutorial exanple code.

9 * MODULE: Tutorial for the C++ progranm ng | anguage.

10 * DATE j une 2007.

11 R R I S I S Rk S R S O
12 =

13 * This file contains the headers for all operations required to sinulate
14 * the Multi Topi c behavi or.

15 *

16 ***/

17

18 #include <string>

19

20 #include "ccpp_dds_dcps. h"

21 #include "ccpp_Chat. h"
22 #include "orb_abstraction. h"
23
24
25 nanespace DDS {
26
27 cl ass Dat aReaderLi stenerlnpl : public virtual DDS::DataReaderListener {
28
29 /* Caching variables */
30 CORBA: : Long previ ous;
31 std::string user Nane;
32
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33 public:

34 /* Type-specific DDS entities */

35 Chat : : Chat MessageDat aReader _var chat MessageDR;
36 Chat : : NaneSer vi ceDat aReader _var nanmeSer vi ceDR;
37 Chat : : NamedMessageDat aWi t er _var nanmedMessageDW
38

39 [* Query related stuff */

40 DDS: : QueryCondi ti on_var naneFi nder;

41 DDS: : Stri ngSeq nanmeFi nder Par ans;
42

43

44 /* Constructor */

45 Dat aReader Li st ener | npl () ;

46

47 /* Cal | back nethod inplenmentation. */

48 virtual void on_requested_deadline_m ssed (

49 DDS: : Dat aReader _ptr reader,

50 const DDS:: Request edDeadl i neM ssedSt at us & st at us
51 ) THROW ORB_EXCEPTI ONS;

52

53 virtual void on_requested_inconpatible_gos (

54 DDS: : Dat aReader _ptr reader,

55 const DDS:: Request edl nconpati bl eQosSt at us & st at us
56 ) THROW ORB_EXCEPTI ONS;

57

58 virtual void on_sanple_rejected (

59 DDS: : Dat aReader _ptr reader,

60 const DDS:: Sanpl eRej ect edSt at us & status

61 ) THROW ORB_EXCEPTI ONS;

62

63 virtual void on_liveliness_changed (

64 DDS: : Dat aReader _ptr reader,

65 const DDS:: Livel i nessChangedSt at us & status
66 ) THROW ORB_EXCEPTI ONS;

67

68 virtual void on_data_avail able (

69 DDS: : Dat aReader _ptr reader

70 ) THROW ORB_EXCEPTI ONS;

71

72 virtual void on_subscription_nmatched (

73 DDS: : Dat aReader _ptr reader,

74 const DDS:: Subscri pti onMat chedSt atus & st at us
75 ) THROW ORB_EXCEPTI ONS;

76

77 virtual void on_sanple_|ost (

78 DDS: : Dat aReader _ptr reader,

79 const DDS:: Sanpl eLost Status & status

80 ) THROW ORB_EXCEPTI ONS;

81 };

82

83 cl ass Ext Donmi nParti ci pant| npl ;

84

85 typedef ExtDomai nParticipantlnpl *ExtDonai nParticipant_ptr;
86

87 cl ass Ext Dommi nPartici pant_var {

88 Ext Domai nParti ci pant _ptr ptr_;

89 public:

90 Ext Domai nPartici pant _var () : ptr_(NULL){};

91 ~Ext Domai nParti ci pant _var () ;

92 Ext Donmai nParti ci pant _var & oper at or =(

93 const DDS:: Ext Domai nParti ci pant _ptr ep);
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94
95
96
97 };
98
99

DDS: : Ext Domai nParti ci pant _ptr operator->() const;
operator const DDS:: Donmi nPartici pant_ptr() const;
DDS: : Domai nParti ci pant _ptr in() const;

100 cl ass Ext Domai nParti ci pant | npl

101 public virtual DDS::Domai nPartici pant,
102 publ i ¢ LOCAL_REFCOUNTED OBJECT
103 {
104 [ *x*
105 * Attributes
106 *xk
107
108 /| Encapsul at ed Donai nParti ci pant.
109 DDS: : Donai nParti ci pant _var real Parti ci pant;
110
111 /*1 mpl ement ati on for DataReaderlListener */
112 DDS: : Dat aReader Li st ener | npl *negLi st ener;
113
114 /* Ceneric DDS entities */
115 DDS: : Topi c_var chat MessageTopi c;
116 DDS: : Topi c_var naneSer vi ceTopi c;
117 DDS: : Content Fi | t eredTopi c_var filteredMessageTopi c;
118 DDS: : Topi c_var nanedMessageTopi c;
119 DDS: : Subscri ber _var mul ti Sub;
120 DDS: : Publ i sher _var mul ti Pub;
121
122 [ *x*
123 * Qperations
124 *rkf
125publi c:
126
127 /! Simulating a narrow operation.
128 static ExtDomai nPartici pant_ptr _narrow (
129 DDS: : Domai nParti ci pant _ptr obj
130 )
131
132 /1 Simulating an in() paraneter where a Donmai nPartici pant is expect ed.
133 DDS: : Domai nParti ci pant _ptr in();
134
135 /'l Constructor
136 Ext Domai nPar ti ci pant | npl ( Donmai nParti ci pant _ptr partici pant);
137
138 virtual DDS:: Topic_ptr create_sinulated_nultitopic (
139 const char * nane,
140 const char * type_nane,
141 const char * subscription_expression,
142 const DDS::StringSeq & expression_paraneters
143 ;
144
145 virtual DDS::ReturnCode_t delete_simulated nultitopic (
146 DDS: : Topi cDescri ption_ptr a_topic
147 )
148
149 virtual DDS::ReturnCode_t enable (
150 ) THROW ORB_EXCEPTI ONS;
151
152 virtual DDS:: StatusCondition_ptr get_statuscondition (
153 ) THROW ORB_EXCEPTI ONS;
154
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& PRISMTECH >

C Tutorial Guide



Appendices

155 vi rtual DDS:: Stat usKi ndvask get _status_changes (
156 ) THROW ORB_EXCEPTI ONS;

157

158 virtual DDS::|nstanceHandl e_t get_instance_handl e (
159 ) THROW ORB_EXCEPTI ONS;

160

161 virtual DDS::Publisher_ptr create_publisher (
162 const DDS:: Publisher Qs & qos,

163 DDS: : Publ i sher Li stener _ptr a_listener,
164 DDS: : St at usMask nask

165 ) THROW ORB_EXCEPTI ONS;

166

167 virtual DDS::ReturnCode_t del ete_publisher (
168 DDS: : Publ i sher _ptr p

169 ) THROW ORB_EXCEPTI ONS;

170

171 virtual DDS:: Subscriber_ptr create_subscriber (
172 const DDS:: Subscri ber Qs & qos,

173 DDS: : Subscri berLi stener_ptr a_listener,
174 DDS: : St at usMask nask

175 ) THROW ORB_EXCEPTI ONS;

176

177 virtual DDS::ReturnCode_t del ete_subscriber (
178 DDS: : Subscri ber_ptr s

179 ) THROW ORB_EXCEPTI ONS;

180

181 virtual DDS:: Subscriber_ptr get_builtin_subscriber (
182 ) THROW ORB_EXCEPTI ONS;

183

184 virtual DDS:: Topic_ptr create_topic (
185 const char * topic_nane,

186 const char * type_nane,

187 const DDS:: Topi cQos & qos,

188 DDS: : Topi cLi stener_ptr a_li stener,
189 DDS: : St at usMask mask

190 ) THROW ORB_EXCEPTI ONS;

191

192 virtual DDS::ReturnCode_t delete_topic (
193 DDS: : Topi c_ptr a_topic

194 ) THROW ORB_EXCEPTI ONS;

195

196 virtual DDS::Topic_ptr find_ topic (
197 const char * topic_nane,

198 const DDS::Duration_t & tineout
199 ) THROW ORB_EXCEPTI ONS;

200

201 virtual DDS:: Topi cDescription_ptr | ookup_topicdescription (
202 const char * nane
203 ) THROW ORB_EXCEPTI ONS;

204

205 virtual DDS::ContentFilteredTopic_ptr create_contentfilteredtopic (
206 const char * nane,

207 DDS: : Topi c_ptr rel ated_t opi c,

208 const char * filter_expression,

209 const DDS::StringSeq & filter_paranmeters

210 ) THROW ORB_EXCEPTI ONS;

211

212 virtual DDS::ReturnCode_t del ete_contentfilteredtopic (
213 DDS: : ContentFi |l teredTopi c_ptr a_contentfilteredtopic
214 ) THROW ORB_EXCEPTI ONS;

215
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216 virtual DDS::MiltiTopic_ptr create_mnultitopic (

217 const char * nane,

218 const char * type_nane,

219 const char * subscription_expression,

220 const DDS::StringSeq & expression_paraneters
221 ) THROW ORB_EXCEPTI ONS;

222

223 virtual DDS::ReturnCode_t delete nultitopic (
224 DDS:: Mul ti Topic_ptr a_nultitopic

225 ) THROW ORB_EXCEPTI ONS;

226

227 virtual DDS::ReturnCode_t del ete_contained_entities (
228 ) THROW ORB_EXCEPTI ONS;

229

230 virtual DDS::ReturnCode_t set_qos (

231 const DDS:: Domai nParti ci pant Qos & qos

232 ) THROW ORB_EXCEPTI ONS;

233

234 virtual DDS:: ReturnCode_t get_qos (

235 DDS: : Donai nParti ci pant Qos & qos

236 ) THROW ORB_EXCEPTI ONS;

237

238 virtual DDS::ReturnCode_t set_listener (

239 DDS: : Donmi nPar ti ci pant Li stener_ptr a_listener,
240 DDS: : St at usKi ndvask mask

241 ) THROW ORB_EXCEPTI ONS;

242

243 vi rtual DDS:: Donai nPartici pantLi stener_ptr get _listener (
244 ) THROW ORB_EXCEPTI ONS;

245

246 virtual DDS::ReturnCode_t ignore_participant (
247 DDS: : | nst anceHandl e_t handl e

248 ) THROW ORB_EXCEPTI ONS;

249

250 virtual DDS::ReturnCode_t ignore_topic (

251 DDS: : | nst anceHandl e_t handl e

252 ) THROW ORB_EXCEPTI ONS;

253

254 virtual DDS::ReturnCode_t ignore_publication (
255 DDS: : | nst anceHandl e_t handl e

256 ) THROW ORB_EXCEPTI ONS;

257

258 virtual DDS::ReturnCode_t ignore_subscription (
259 DDS: : | nst anceHandl e_t handl e

260 ) THROW ORB_EXCEPTI ONS;

261

262 virtual char * get_domain_id (

263 ) THROW ORB_EXCEPTI ONS;

264

265 virtual DDS::ReturnCode_t assert_liveliness (
266 ) THROW ORB_EXCEPTI ONS;

267

268 virtual DDS::ReturnCode_t set_default_publisher_qgos (
269 const DDS:: Publ i sher Qs & qos

270 ) THROW ORB_EXCEPTI ONS;

271

272 virtual DDS:: ReturnCode_t get_default_publisher_qgos (
273 DDS: : Publ i sher Qos & qos

274 ) THROW ORB_EXCEPTI ONS;

275

276 virtual DDS::ReturnCode_t set_default_subscriber_gos (
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277 const DDS:: Subscri ber Qs & qos

278 ) THROW ORB_EXCEPTI ONS;

279

280 virtual DDS::ReturnCode_t get_default_subscriber_qos (
281 DDS: : Subscri ber Qos & gos

282 ) THROW ORB_EXCEPTI ONS;

283

284 virtual DDS::ReturnCode_t set_default_topic_qgos (

285 const DDS:: Topi cQos & gos

286 ) THROW ORB_EXCEPTI ONS;

287

288 virtual DDS::ReturnCode_t get_default_topic_qgos (

289 DDS: : Topi cQos & gos

290 ) THROW ORB_EXCEPTI ONS;

291

292 virtual DDS::ReturnCode_t get_discovered_participants (
293 DDS: : | nst anceHandl eSeq & parti ci pant_handl es

294 ) THROW ORB_EXCEPTI ONS;

295

296 virtual DDS:: ReturnCode_t get_di scovered_participant_data (
297 DDS: : | nst anceHandl e_t parti ci pant _handl e,

298 DDS: : Parti ci pant Buil ti nTopi cData & partici pant _data
299 ) THROW ORB_EXCEPTI ONS;

300

301 virtual DDS:: ReturnCode_t get_di scovered_topics (

302 DDS: : | nst anceHandl eSeq & topi c_handl es

303 ) THROW ORB_EXCEPTI ONS;

304

305 virtual DDS::ReturnCode_t get_di scovered_topic_data (
306 DDS: : | nst anceHandl e_t topi c_handl e,

307 DDS: : Topi cBui | ti nTopi cData & topi c_data

308 ) THROW ORB_EXCEPTI ONS;

309

310 vi rtual CORBA:: Bool ean contains_entity (

311 DDS: : | nst anceHandl e_t a_handl e

312 ) THROW ORB_EXCEPTI ONS;

313

314 virtual DDS::ReturnCode_t get_current_tinme (

315 DDS:: Tinme_t & current_tine

316 ) THROW ORB_EXCEPTI ONS;

317};

318

319};

multitopic.cpp

1 /************************************************************************
2 *

3 * Copyright (c) 2007

4 * Prisnlech Ltd.

5 * All rights Reserved.

6 *

7 * LOG CAL_NAME: nmul titopic.cpp

8 * FUNCTI ON: OpenSpl i ce DDS Tutorial exanple code.

9 * MODULE: Tutorial for the C++ programm ng | anguage.
10 * DATE j une 2007.

11 Rk I S I S O O o S O
12 *
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13 * This file contains the headers for all operations required to sinulate
14 * the Milti Topi ¢ behavi or.

15 =

16 ***/

17

18 #include "nultitopic.h"

19 #include "CheckStatus. h"

20 #include <sstreanp

21
22 DDS:: Dat aReader Li st ener | npl : : Dat aReader Li st ener |l npl () : previ ous(0x80000000) {
23 nameFi nder Par ans. | engt h(1);
24 }
25
26 void
27 DDS:: Dat aReader Li st ener | npl : : on_r equest ed_deadl i ne_m ssed (
28 DDS: : Dat aReader _ptr reader,
29 const DDS:: Request edDeadl i neM ssedSt at us & st at us
30 ) THROW ORB_EXCEPTI ONS { };
31
32 void
33 DDS:: Dat aReader Li st ener | npl : : on_r equest ed_i nconpati bl e_qos (
34 DDS: : Dat aReader _ptr reader,
35 const DDS:: Request edl nconpati bl eQosSt at us & st at us
36 ) THROW ORB_EXCEPTIONS { };
37
38 void
39 DDS:: Dat aReader Li st ener | npl :: on_sanpl e_rej ected (
40 DDS: : Dat aReader _ptr reader,
41 const DDS:: Sanpl eRej ect edSt at us & st at us
42 ) THROW_ ORB_EXCEPTI ONS { };
43
44 void
45 DDS: : Dat aReader Li stener | npl ::on_|ivel i ness_changed (
46 DDS: : Dat aReader _ptr reader,
47 const DDS:: Livel i nessChangedSt atus & status
48 ) THROW ORB_EXCEPTI ONS { };
49
50 void
51 DDS:: Dat aReader Li st ener | npl : : on_subscri pti on_mat ched (
52 DDS: : Dat aReader _ptr reader,
53 const DDS:: Subscri pti onMat chedSt at us & st at us
54 ) THROW ORB_EXCEPTIONS { };
55
56 void
57 DDS: : Dat aReader Li st ener | npl : : on_sanpl e_| ost (
58 DDS: : Dat aReader _ptr reader,
59 const DDS:: Sanpl eLost St atus & status
60 ) THROW ORB_EXCEPTIONS { };
61
62 void
63 DDS:: Dat aReader Li st ener | npl : : on_dat a_avai | abl e (
64 DDS: : Dat aReader _ptr reader
65 ) THROW ORB_EXCEPTI ONS {
66 Chat : : Chat MessageSeq nsgSeq;
67 Chat : : NameSer vi ceSeq naneSeq;
68 DDS: : Sanpl el nf 0Seq i nfoSeql;
69 DDS: : Sanpl el nf 0Seq i nf 0Seq2;
70 DDS: : Ret ur nCode_t st at us;
71
72 /* Take all messages. */
73 status = chat MessageDR- >t ake(
14
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74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134};

150

nmsgSeq,
i nf oSeq1,
DDS: : LENGTH_UNLI M TED,
DDS: : ANY_SAMPLE_STATE,
DDS: : ANY_VI EW STATE,
DDS: : ANY_I NSTANCE_STATE) ;
checkSt at us( st atus, "Chat:: Chat MessageDat aReader: : t ake");

/* For each nessage, extract the key-field and find
t he correspondi ng nane. */
for (CORBA: :ULong i = 0; i < megSeq.length(); i++)

if (infoSeql[i].valid_data)
{
Chat : : NamedMessage j oi nedSanpl e;

/* Find the correspondi ng named nessage. */
if (msgSeq[i].userlD != previous)

ostringstream nunber Str;
previous = nsgSeq[i]. userlD;
nunber Str << previ ous;
nanmeFi nder Par ans[ OUL] = nunber Str.str().c_str();
status = naneFi nder - >set _query_par anet er s( naneFi nder Par ans) ;
checkSt atus(status, "DDS:: QueryCondition::set_query_parameters");
status = nanmeServi ceDR->read_w_condi ti on(
nanmeSeq,
i nfoSeq2,
DDS: : LENGTH_UNLI M TED,
nanmeFi nder.in());
checksSt at us(
status, "Chat::NameServi ceDat aReader::read_w condition");

/* Extract Nane (there should only be one result). */
if (status == DDS:: RETCODE_NO _DATA)
{

ostringstream nsg;
nmeg << "Nane not found!! id =" << previous;
user Nane = nsg.str();

el se

user Nane = naneSeq[ 0] . nan®;

/* Rel ease the nane sanple again. */
status = nanmeServi ceDR- >return_| oan(nanmeSeq, infoSeq2);
checkSt at us(status, "Chat::NaneServi ceDat aReader: :return_|l oan");

/* Wite nmerged Topic with userNane i nstead of userID. */

j oi nedSanpl e. user Nanme = userNane.c_str();

j oi nedSanpl e. userI D = nsgSeq[i]. userl D

J oi nedSanpl e. i ndex = nsgSeq[i].index;

J oi nedSanpl e. content = nsgSeq[i].content;

status = namedMessageDW >wr it e(j oi nedSanpl e, DDS:: HANDLE NI L) ;
checkSt at us(status, "Chat:: NanedMessageDataWiter::wite");

status = chat MessageDR- >r et ur n_| oan(nsgSeq, infoSeql);
checkSt at us(status, "Chat:: Chat MessageDat aReader: :return_| oan");
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135

136

137 DDS: : Ext Domai nParti ci pant _ptr

138 DDS: : Ext Donmi nParti ci pant | npl:: _narrow( DDS: : Donmai nPartici pant _ptr obj) {
139 return new DDS: : Ext Domai nParti ci pant | npl (obj);

140} ;

141

142 DDS: : Donai nParti ci pant _ptr

143 DDS: : Ext Domai nPartici pantlnpl::in() {

144 return real Participant.in();

145} ;

146

147

148 DDS: : Ext Donmi nPar ti ci pant | npl : : Ext Domai nParti ci pant | npl (

149 DDS: : Domai nParti ci pant _ptr partici pant

150) {

151 real Parti ci pant = DDS:: Domai nPartici pant::_duplicate(participant);
152};

153

154

155

156 DDS: : Topi c_ptr

157 DDS: : Ext Donmai nParti ci pantl npl::create_sinul ated_nultitopic (
158 const char * nane,

159 const char * type_nane,
160 const char * subscription_expression
161 const DDS::StringSeq & expression_paraneters)
162 {
163 /* Type-specific DDS entities */
164 Chat : : Chat MessageDat aReader _ptr chat MessageDR
165 Chat : : NameSer vi ceDat aReader _ptr nanmeSer vi ceDR;
166 Chat : : NanedMessageDat aWiter _ptr nanedMessageDW
167
168 /* Query related stuff */
169 DDS: : QueryCondi tion_ptr nanmeFi nder ;
170
171 /* QosPolicy holders */
172 DDS: : Topi cQos nanedMessageos;
173 DDS: : Subscri ber Qos sub_qos;
174 DDS: : Publ i sher Qos pub_qgos;
175
176 /* Others */
177 DDS: : Dat aReader _ptr par ent Reader ;
178 DDS: : DataWiter _ptr parent Witer;
179 char *nameFi nder Expr ;
180 const char *partiti onNane = " Chat Roont';
181 DDS: : Ret ur nCode_t st at us;
182
183 /* Lookup both conponents that constitute the nulti-topic. */
184 chat MessageTopi ¢ = real Parti ci pant->find_t opi c(
185 " Chat _Chat Message", DDS:: DURATI ON_I NFI NI TE)
186 checkHandl e(
187 chat MessageTopi c.in(),
188 "DDS: : Donmi nParticipant::find_topic (Chat_Chat Message)");
189
190 nameSer vi ceTopi ¢ = real Parti ci pant->find_t opi c(
191 " Chat _NaneServi ce", DDS:: DURATI ON_| NFI NI T
192 checkHandl e(
193 nameSer vi ceTopi c.in(),
194 "DDS: : Donmi nParticipant::find_topic (Chat_NanmeService)");
195
151
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196 /* Create a ContentFilteredTopic to filter out our own Chat Messages. */
197 filteredMessageTopi c = real Partici pant->create_contentfilteredtopic(
198 "Chat _Fi |l t eredMessage",

199 chat MessageTopi c.in(),

200 "user| D <> %",

201 expr essi on_par anet ers) ;

202 checkHandl e(

203 filteredMessageTopic.in(),

204 "DDS: : Domai nParticipant::create_contentfilteredtopic");

205

206

207 /* Adapt the default SubscriberQs to read fromthe

208 " Chat Roont' Partition. */

209 status = real Parti ci pant->get _default_subscriber_qos (sub_qos);
210 checkSt at us(status, "DDS::Domai nPartici pant::get_default_subscriber_qos");
211 sub_qos. partition. nane. | ength(1);

212 sub_qgos. partition.nane[0] = partitionNane;

213

214 /* Create a private Subscriber for the multitopic simulator. */
215 mul ti Sub = real Parti ci pant->create_subscri ber (

216 sub_qgos, NULL, DDS:: STATUS MASK_NONE) ;

217 checkHandl e(

218 mul ti Sub.in(),

219 "DDS: : Donmai nPartici pant::create_subscriber (for multitopic)");
220

221 /* Create a DataReader for the FilteredMessage Topic

222 (using the appropriate QS). */

223 par ent Reader = mul t1 Sub- >cr eat e_dat ar eader (

224 filteredMessageTopic.in(),

225 DATAREADER QOS_USE_TOPI C_QCS,

226 NULL,

227 DDS: : STATUS_MASK_NONE) ;

228 checkHandl e(

229 par ent Reader

230 "DDS: : Subscri ber:: create_datareader (ChatMessage)");

231

232 /* Narrow the abstract parent into its typed representative. */

233 chat MessageDR = Chat : : Chat MessageDat aReader : : _narr owm par ent Reader) ;
234 checkHandl e( chat MessageDR, "Chat:: Chat MessageDat aReader:: _narrow');
235

236 /* Allocate the DataReaderlListener |Inplenmentation. */

237 nsgLi stener = new DDS: : Dat aReader Li st ener | npl () ;

238 checkHandl e( nsgLi st ener, "new DDS: : Dat aReader Li st ener | npl ") ;

239

240 /* Attach the DataReaderListener to the DataReader, only enabling

241 the data_avail abl e event. */

242 status = chat MessageDR- >set _| i st ener (

243 nsgLi st ener, DDS:: DATA_AVAI LABLE_STATUS) ;

244 checkSt at us(status, "DDS::Dat aReader _set_|istener");

245

246 /* Create a DataReader for the naneService Topic

247 (using the appropriate QS). */

248 par ent Reader = nul ti Sub->creat e_dat ar eader (

249 naneSer vi ceTopi c.in(),

250 DATAREADER QOS_USE_TOPRI C_QCS,

251 NULL,

252 DDS: : STATUS_MASK_NONE) ;

253 checkHandl e(

254 par ent Reader, "DDS:: Subscri ber::create_datareader (NaneService)");
255

256 /* Narrow the abstract parent into its typed representative. */
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257 nameSer vi ceDR = Chat:: NameSer vi ceDat aReader: : _narr ow( par ent Reader) ;
258 checkHandl e( naneSer vi ceDR, "Chat:: NaneServi ceDat aReader::_narrow');
259
260 /* Define the SQ expression (using a paraneterized value). */
261 nameFi nder Expr = "user| D = 9%9";
262
263 /* Create a QueryCondition to only read correspondi ng nameServi ce
264 i nformati on by key-val ue. */
265 nameFi nder = naneServi ceDR- >cr eat e_quer ycondi ti on(
266 DDS: : ANY_SAMPLE_STATE,
267 DDS: : ANY_VI EW STATE,
268 DDS: : ANY_| NSTANCE_STATE,
269 nameFi nder Expr,
270 expressi on_par anet ers) ;
271 checkHandl| e(
272 nameFi nder, "DDS:: Dat aReader: : create_querycondition (naneFinder)");
273
274 /* Create the Topic that simulates the nmulti-topic
275 (use Qos from chat Message) . */
276 status = chat MessageTopi c- >get _qos( namedMessageQos) ;
277 checkSt atus(status, "DDS:: Topic::get_gos");
278
279 /* Create the NamedMessage Topi c whose sanples simulate the Milti Topic */
280 namedMessageTopi ¢ = real Parti ci pant - >creat e_t opi c(
281 " Chat _NamedMessage",
282 t ype_nane,
283 namedMessageQos,
284 NULL,
285 DDS: : STATUS_MASK_NONE) ;
286 checkHandl e(
287 namedMessageTopi c.in(),
288 "DDS: : Donmi nPartici pant::create_topic (NamedMessage)");
289
290 /* Adapt the default PublisherQos to wite into the
291 "Chat Room' Partition. */
292 status = real Parti ci pant->get _default_publisher_qgos(pub_qos);
293 checkSt at us(status, "DDS:: Donai nParticipant::get_defaul t_publisher_qgos");
294 pub_qgos. partition.nane. |l ength(1);
295 pub_qos. partition.nane[0] = partitionNane;
296
297 /* Create a private Publisher for the nultitopic simulator. */
298 mul ti Pub = real Parti ci pant->create_publisher(
299 pub_qos, NULL, DDS:: STATUS_MASK NONE) ;
300 checkHandl e(
301 mul ti Pub.in(),
302 "DDS: : Donmi nPartici pant::create_publisher (for nmultitopic)");
303
304 /* Create a DataWiter for the multitopic. */
305 parentWiter = multiPub->create_datawiter(
306 namedMessageTopi c.in(),
307 DATAWRI TER_QOS_USE_TOPI C_QCS,
308 NULL,
309 DDS: : STATUS_MASK_NONE) ;
310 checkHandl e(
311 parent Witer, "DDS::Publisher::create_datawiter (NanedMessage)");
312
313 /* Narrow the abstract parent into its typed representative. */
314 namedMessageDW = Chat: : NanedMessageDat aWiter:: _narrow parentWiter);
315 checkHandl e( nanedMessageDW " Chat : : NanedMessageDat aWiter:: _narrow');
316
317 /* Store the relevant Entities in our Listener. */
1
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318
319
320
321
322
323
324
325};
326
327 DDS:
328 DDS:
329
330)
3311
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378};

154

msgLi st ener - >chat MessageDR = chat MessageDR;
nsgLi st ener - >nanmeSer vi ceDR = naneSer vi ceDR;
nmsgLi st ener - >namedMessageDW = nanedMessageDW
nsglLi st ener - >nanmeFi nder = naneFi nder;

/* Return the sinmulated Multitopic. */
return DDS:: Topic::_duplicate( namedMessageTopic.in() );

: Ret ur nCode_t
: Ext Domai nParti ci pant | npl :: del ete_sinmul ated_nul tit opi c(
DDS: : Topi cDescription_ptr snt

DDS: : Ret urnCode_t st at us;

/* Renove the DataWiter */
status = mul ti Pub->del et e_dat awr it er (msgLi st ener - >nanmedMessageDW i n());
checkSt at us(status, "DDS::Publisher::delete datawiter");

/* Renmove the Publisher. */
status = real Parti ci pant->del ete_publ i sher(nul ti Pub. i

n());
checkSt at us(status, "DDS:: Domai nParti ci pant:: del ete_publ

i sher");
/* Renmove the QueryCondition. */
status = msgLi st ener->naneServi ceDR- >del et e_r eadcondi ti on(

nmsgLi st ener - >nameFi nder.in());
checkSt at us(status, "DDS:: Dat aReader: : del ete_readcondition");

/* Renmove the DataReaders. */

status = nul ti Sub->del et e_dat ar eader ( nsgLi st ener - >naneSer vi ceDR i n());
checkSt atus(status, "DDS:: Subscriber:: del ete_datareader");

status = nul ti Sub->del et e_dat ar eader ( nmsgLi st ener - >chat MessageDR. i n() ) ;
checkSt atus(status, "DDS:: Subscriber:: del ete_datareader");

/* Renove the DataReaderListener. */
CORBA: : r el ease(nmsgLi st ener) ;

/* Renove the Subscriber. */
status = real Parti ci pant->del ete_subscriber(nulti Sub.in());
checkSt at us(status, "DDS::Domai nPartici pant::del ete_subscriber");

/* Renmove the ContentFilteredTopic. */

status = real Partici pant->del ete_contentfilteredtopic(
filteredMessageTopic.in());

checkSt at us(
status, "DDS::Domai nParticipant::delete_contentfilteredtopic");

/* Renove all other topics. */
status = real Parti ci pant - >del et e_t opi c(nanmedMessageTopi c.in());
checkSt at us(
status, "DDS::Domai nParticipant::delete_topic (nanedMessageTopic)");
status = real Parti ci pant->del et e_t opi c(nameSer vi ceTopic.in());
checkSt at us(
status, "DDS::Domai nParticipant::delete_topic (nameServiceTopic)");
status = real Parti ci pant->del et e_t opi c(chat MessageTopic.in());
checkSt at us(
status, "DDS:: Dommi nParticipant::delete_topic (chat MessageTopic)");

return status;
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379

380

381

382 DDS: : Ret ur nCode_t

383 DDS: : Ext Domai nParti ci pant | npl :: enabl e (

384) THROW ORB_EXCEPTI ONS {

385 return real Partici pant ->enabl e();

3861};

387

388 DDS: : St at usCondi tion_ptr

389 DDS: : Ext Domai nParti ci pant | npl :: get _statuscondition (
390) THROW ORB_EXCEPTI ONS {

391 return real Partici pant->get_statuscondition();
392};

393

394 DDS: : St at usKi ndMask

395 DDS: : Ext Domai nParti ci pant | npl : : get _st atus_changes (
396) THROW ORB_EXCEPTI ONS {

397 return real Partici pant - >get _st at us_changes() ;
3981};

399

400 DDS: : | nst anceHandl e_t

401 DDS: : Ext Domai nParti ci pant | npl : : get _i nstance_handl e (
402) THROW ORB_EXCEPTI ONS {

403 return real Partici pant - >get _i nstance_handl e() ;
4041} ;

405

406 DDS: : Publ i sher _ptr

407 DDS: : Ext Domai nParti ci pant | npl : : create_publisher (
408 const DDS:: Publ i sher Qs & qos,

409 DDS: : Publ i sherLi stener_ptr a_listener,

410 DDS: : St at usMask mask

411) THROW ORB_EXCEPTI ONS {

412 return real Partici pant->create_publisher(qgos, a_listener, nmask);
413};

414

415 DDS: : Ret ur nCode_t

416 DDS: : Ext Donmai nParti ci pant | npl : : del et e_publ i sher (
417 DDS: : Publ i sher _ptr

418) THROW ORB_EXCEPTI ONS {

419 return real Partici pant->del et e_publ i sher(p);
420} ;

421

422 DDS: : Subscri ber _ptr

423 DDS: : Ext Domai nParti ci pant | npl : : create_subscri ber (
424 const DDS:: Subscri ber Qs & qos,

425 DDS: : Subscri berLi stener_ptr a_listener,

426 DDS: : St at usMask mask

427) THROW ORB_EXCEPTI ONS {

428 return real Partici pant->create_subscriber(qgos, a_listener, nask);
429};

430

431 DDS: : Ret ur nCode_t

432 DDS: : Ext Domai nParti ci pant | npl : : del et e_subscri ber (
433 DDS: : Subscri ber _ptr s

434) THROW ORB_EXCEPTI ONS {

435 return real Partici pant->del et e_subscri ber(s);
436} ;

437

438 DDS: : Subscri ber _ptr

439 DDS: : Ext Domai nParti ci pant | npl::get_builtin_subscriber (

155
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440) THROW ORB_EXCEPTI ONS {

441 return real Parti ci pant->get_builtin_subscriber();
442%;

443

444 DDS: : Topi c_ptr

445 DDS: : Ext Domai nParti ci pant | npl ::create_topic (
446 const char * topic_nane,

447 const char * type_nane,

448 const DDS:: Topi cQos & gos,

449 DDS: : Topi cLi stener _ptr a_listener,

450 DDS: : St at usMask mask

451) THROW ORB_EXCEPTI ONS {

452 return real Parti ci pant->create_topic(topic_nanme, type_name, (os,
a_listener, nask);

453}%;

454

455 DDS: : Ret ur nCode_t

456 DDS: : Ext Domai nParti ci pant | npl :: del ete_topic (

457 DDS: : Topi c_ptr a_topic

458) THROW ORB_EXCEPTI ONS {

459 return real Parti ci pant->del ete_topi c(a_topic);

460} ;

461

462 DDS: : Topi c_ptr

463 DDS: : Ext Domai nParti ci pant I npl::find_topic (

464 const char * topic_nane,

465 const DDS::Duration_t & tinmeout

466) THROW ORB_EXCEPTI ONS {

467 return real Parti ci pant->find_topic(topic_nane, tinmeout);
468} ;

469

470 DDS: : Topi cDescription_ptr

471 DDS: : Ext Domai nParti ci pant | npl : : | ookup_t opi cdescri ption (

472 const char * namne

473) THROW ORB_EXCEPTI ONS {

474 return real Parti ci pant - > ookup_t opi cdescri pti on(nane);
475}%;

476

477 DDS: : Content Fi |l t eredTopi c_ptr

478 DDS: : Ext Domai nParti ci pantlnpl::create_contentfilteredtopic (
479 const char * nane,

480 DDS: : Topi c_ptr rel ated_topic,

481 const char * filter_expression,

482 const DDS::StringSeq & filter_paraneters

483) THROW ORB_EXCEPTI ONS {

484 return real Partici pant->create_contentfilteredtopic(
485 nane,

486 rel at ed_t opi c,

487 filter_expression,

488 filter_paraneters);

4891} ;

490

491 DDS: : Ret ur nCode_t

492 DDS: : Ext Domai nParti ci pant |l npl ::del ete_contentfilteredtopic (
493 DDS: : Content Fil teredTopi c_ptr a_contentfilteredtopic
494) THROW ORB_EXCEPTI ONS {

495 return real Participant->del ete_contentfilteredtopic(
496 a_contentfilteredtopic);

497} ;

498
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499 DDS: : Mul ti Topi c_ptr
500 DDS: : Ext Donal nParti ci pant | npl::create_multitopic (

501 const char * nane,

502 const char * type_nane,

503 const char * subscription_expression,

504 const DDS::StringSeq & expression_paraneters
505) THROW ORB_EXCEPTI ONS {

506 return real Partici pant->create_multitopic(
507 namne,

508 t ype_nane,

509 subscri pti on_expressi on,

510 expressi on_par anet ers) ;

511}%;

512

513 DDS: : Ret ur nCode_t

514 DDS: : Ext Donmai nParti ci pant | npl :: del ete_multitopic (
515 DDS: : Mul ti Topic_ptr a_nultitopic

516) THROW ORB_EXCEPTI ONS {

517 return real Partici pant->delete_rnultitopic(a_nultitopic);
518}%;

519

520 DDS: : Ret ur nCode_t

521 DDS: : Ext Domai nParti ci pant |l npl :: del ete_contai ned_entities (
522) THROW ORB_EXCEPTI ONS {

523 return real Partici pant->del ete_contai ned_entities();
5241};

525

526 DDS: : Ret ur nCode_t

527 DDS: : Ext Domai nParti ci pant | npl :: set_qos (

528 const DDS:: Donai nParti ci pant Qos & qos

529) THROW ORB_EXCEPTI ONS {

530 return real Partici pant->set_qgos(qos);

531};

532

533 DDS: : Ret ur nCode_t

534 DDS: : Ext Donai nParti ci pant | npl :: get_qos (

535 DDS: : Donai nPar ti ci pant Qos & gos

536) THROW ORB_EXCEPTI ONS {

537 return real Partici pant->get _qgos(qos);

538};

539

540 DDS: : Ret ur nCode_t

541 DDS: : Ext Donmai nParti ci pant | npl ::set_listener (

542 DDS: : Domai nParti ci pant Li stener _ptr a_listener,
543 DDS: : St at usKi ndMask mask

544) THROW ORB_EXCEPTI ONS {

545 return real Partici pant->set _|istener(a_listener, mask);
546} ;

547

548 DDS: : Domai nParti ci pant Li st ener _ptr

549 DDS: : Ext Donmai nParti ci pant | npl :: get_listener (

550) THROW ORB_EXCEPTI ONS {

551 return real Partici pant->get _|istener();

552};

553

554 DDS: : Ret ur nCode_t

555 DDS: : Ext Domai nParti ci pant I npl::ignore_participant (
556 DDS: : | nst anceHandl e_t handl e

557) THROW ORB_EXCEPTI ONS {

558 return real Participant->i gnore_partici pant (handl e);
5591}
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560

561 DDS: : Ret ur nCode_t

562 DDS: : Ext Domai nParti ci pant | npl::ignore_topic (

563 DDS: : | nst anceHandl e_t handl e

564) THROW ORB_EXCEPTI ONS {

565 return real Parti ci pant->i gnore_t opi c(handl e);
566} ;

567

568 DDS: : Ret ur nCode_t

569 DDS: : Ext Domai nPar ti ci pant | npl ::ignore_publication (
570 DDS: : I nst anceHandl e_t handl e

571) THROW ORB_EXCEPTI ONS {

572 return real Parti ci pant->i gnore_publication(handl e);
573};

574

575 DDS: : Ret ur nCode_t

576 DDS: : Ext Domai nParti ci pant |l npl ::ignore_subscription (
577 DDS: : | nst anceHandl e_t handl e

578) THROW ORB_EXCEPTI ONS {

579 return real Parti ci pant->i gnore_subscri pti on(handl e) ;
5801} ;

581

582 char *

583 DDS: : Ext Domai nParti ci pant | npl::get_domain_id (

584) THROW ORB_EXCEPTI ONS {

585 return real Parti ci pant->get_domai n_i d();

5861} ;

587

588 DDS: : Ret ur nCode_t

589 DDS: : Ext Domai nParti ci pant |l npl ::assert _liveliness (

590) THROW ORB_EXCEPTI ONS {

591 return real Partici pant->assert _|iveliness();

5921};

593

594 DDS: : Ret ur nCode_t

595 DDS: : Ext Domai nParti ci pant | npl :: set _defaul t _publisher_qos (
596 const DDS:: Publ i sher Qos & qos

597) THROW ORB_EXCEPTI ONS {

598 return real Parti ci pant->set_defaul t_publisher_gos(qos);
599};

600

601 DDS: : Ret ur nCode_t

602 DDS: : Ext Donai nPar ti ci pant | npl : : get _def aul t _publ i sher _gos (
603 DDS: : Publ i sher Qos & qos

604) THROW ORB_EXCEPTI ONS {

605 return real Parti ci pant->get _defaul t_publisher_qgos(qos);
606} ;

607

608 DDS: : Ret ur nCode_t

609 DDS: : Ext Domai nPar ti ci pant | npl ::set_defaul t_subscri ber_qos (
610 const DDS:: Subscri ber Qs & qos

611) THROW ORB_EXCEPTI ONS {

612 return real Parti ci pant - >set _defaul t _subscri ber_qgos(qos);
613} ;

614

615 DDS: : Ret ur nCode_t

616 DDS: : Ext Donai nPar ti ci pant | npl : : get _def aul t _subscri ber_qgos (
617 DDS: : Subscri ber Qs & qos

618) THROW ORB_EXCEPTI ONS {

619 return real Parti ci pant - >get _defaul t _subscri ber_qgos(qos);
620} ;
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621

622 DDS: : Ret ur nCode_t

623 DDS: : Ext Domai nParti ci pant | npl :: set_defaul t_topic_qgos (

624 const DDS:: Topi cQos & qos

625) THROW ORB_EXCEPTI ONS {

626 return real Partici pant->set_default_topi c_gos(qgos);
627} ;

628

629 DDS: : Ret ur nCode_t

630 DDS: : Ext Donai nParti ci pant | npl:: get_default_topic_qgos (

631 DDS: : Topi cQos & gos

632) THROW ORB_EXCEPTI ONS {

633 return real Partici pant - >get _def aul t _t opi c_qos(qos) ;
634};

635

636 DDS: : Ret ur nCode_t

637 DDS: : Ext Domai nParti ci pant | npl :: get _di scovered_participants (
638 DDS: : | nst anceHandl eSeq & parti ci pant _handl es

639) THROW ORB_EXCEPTI ONS {

640 return real Partici pant->get _di scovered_partici pants(partici pant _handl es);
641} ;

642

643 DDS: : Ret ur nCode_t

644 DDS: : Ext Donai nParti ci pant | npl :: get _di scovered_partici pant_data (
645 DDS: : | nst anceHandl e_t parti ci pant _handl e,

646 DDS: : Partici pantBuil ti nTopi cData & partici pant_data

647) THROW ORB_EXCEPTI ONS {

648 return real Partici pant->get _di scovered_partici pant_dat a(
649 partici pant _handl e, partici pant_data);

650} ;

651

652 DDS: : Ret ur nCode_t

653 DDS: : Ext Domai nParti ci pant | npl :: get _di scovered_topics (

654 DDS: : | nst anceHandl eSeq & topi c_handl es

655) THROW ORB_EXCEPTI ONS {

656 return real Partici pant->get _di scovered_topics(topi c_handl es);
6571} ;

658

659 DDS: : Ret ur nCode_t

660 DDS: : Ext Donai nParti ci pant | npl :: get_di scovered_topic_data (
661 DDS: : | nst anceHandl e_t topi c_handl e,

662 DDS: : Topi cBui |l ti nTopi cData & topic_data

663) THROW ORB_EXCEPTI ONS {

664 return real Partici pant->get _di scovered_topi c_dat a(
665 t opi c_handl e, topic_data);

666} ;

667

668 CORBA: : Bool ean

669 DDS: : Ext Domai nParti ci pantlnpl::contains_entity (
670 DDS: : | nst anceHandl e_t a_handl e

671) THROW ORB_EXCEPTI ONS {

672 return real Partici pant->contains_entity(a_handle);
673};

674

675 DDS: : Ret ur nCode_t

676 DDS: : Ext Donai nParti ci pantlnpl::get_current_tinme (
677 DDS:: Tine_t & current_tine

678) THROW ORB_EXCEPTI ONS {

679 return real Partici pant->get_current_tine(current_tinme);
6801} ;
681
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682 DDS
683
684} ;
685
686 DDS
687 DDS
688
689) {
690
691
692} ;
693
694 DDS
695 DDS
696
697}
698
699 DDS
700 DDS
701
702};
703
704 DDS
705
706} ;

UserL
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: : Ext Domai nPar ti ci pant _var: : ~Ext Domai nParti ci pant _var () {
CORBA: : rel ease(ptr_);

: . Ext Domai nPar ti ci pant _var &

. . Ext Domai nPar ti ci pant _var: : oper at or =(
const DDS:: Ext Domai nPartici pant _ptr ep
ptr_ = ep;

turn *this;

: . Ext Domai nParti ci pant _ptr
. . Ext Domai nParti ci pant _var::operator->() const {
return ptr_;

: . Ext Donmai nParti ci pant _var:: operator const
: : Domai nParti ci pant _ptr() const {
return ptr_->in();

:: Domai nParti ci pant _ptr DDS:: Ext Domai nParti ci pant_var::in() const {
return ptr_->in();

oad.cpp

Rk S b O b ok R S R O kR S Sk S R Rk R O bk S R S R R R kO O S

Copyright (c) 2007
PrisnTech Ltd.
Al rights Reserved.

LOG CAL_NAME: User Load. cpp

FUNCTI ON: OpenSplice DDS Tutorial exanple code.
MODULE: Tutorial for the C++ programm ng | anguage.
DATE j une 2007.

Rk S b O b e R R R R Sk kS kR R Rk kO S Rk S R O R Rk O kS ok T

This file contains the inplementation for the 'UserlLoad executable.
*/

cl ude <i ostreanp

cl ude <sstreanp

cl ude <uni std. h>

clude <string. h>

cl ude <pthread. h>

cl ude <assert. h>

cl ude "ccpp_dds_dcps. h"
cl ude "ChecksStatus. h"
cl ude "ccpp_Chat. h"

ng nanespace DDS;
ng nanespace Chat;
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*/
escape;

sl eeps 60 seconds and then triggers the Wit Set.

"DDS: : GuardCondi tion::set_trigger_val ue");

partici pant;

chat MessageTopi c;
naneSer vi ceTopi c;
chat Subscri ber;
par ent Reader ;

si ngl eUser ;
newUser ;

| ef t User;

user LoadWs;

I'i vChangsSt at us;

setting_topic_qgos;
reliabl e_topic_qos;
sub_qos;
nessage_qos;

domai n = DOVAI N_| D_DEFAULT;
st at us;
guardLi st ;

chat MessageTs;
naneSer vi ceTS;
naneSer ver ;

| oadAdmi n;
megLi st ;

nsLi st;

i nf 0Seq;

i nf oSeq2;

ar gs;
chat MessageTypeName
nanmeSer vi ceTypeNane

NULL;
NULL;

cl osed = fal se;

31 /* entities required by all threads.
32 static DDS:: GuardCondition_var
33

34 /* Sl eeper thread:

35 void *

36 del ayedEscape(

37 voi d *arQ)

38 {

39 DDS: : Ret ur nCode_t st at us;
40

41 sl eep(60); /* wait for 60 sec. */
42 status = escape->set _trigger_val ue( TRUE);
43 checkSt at us( st at us,

44

45 return NULL;

46 }

47

48 int

49 main (

50 int argc,

51 char *argv[])

52 {

53 /* Ceneric DDS entities */
54 Domai nParti ci pant _var

55 Topi c_var

56 Topi c_var

57 Subscri ber _var

58 Dat aReader _ptr

59 QueryCondi ti on_var

60 ReadCondi ti on_var

61 St at usCondi ti on_var

62 Wi t Set _var

63 Li vel i nessChangedSt at us

64

65 /* QosPolicy holders */

66 Topi cQos

67 Topi cQos

68 Subscri ber Qos

69 Dat aReader Qos

70

71 /* DDS Identifiers */

72 Dorai nl d_t

73 Ret ur nCode_t

74 Condi ti onSeq

75

76 /* Type-specific DDS entities */
77 Chat MessageTypeSupport _var
78 NanmeSer vi ceTypeSupport _var
79 NameSer vi ceDat aReader _var
80 Chat MessageDat aReader _var
81 Chat MessageSeq

82 NanmeSer vi ceSeq

83 Sanpl el nf 0Seq

84 Sanpl el nf 0Seq

85

86 [* Others */

87 StringSeq

88 char *

89 char *

90

91 bool

& PRISMTECH
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92 CORBA: : Long prevCount = O;

93 pt hread_t tid;

94

95 /* Create a Dommi nParticipant (using the 'ThePartici pant Factory'
96 conveni ence macro). */

97 parti ci pant = TheParti ci pant Fact ory->create_partici pant (

98 domai n,

99 PARTI Cl PANT_QOS_DEFAULT,

100 NULL,

101 STATUS_MASK_NONE) ;

102 checkHandl e(

103 participant.in(), "DDS::DomainParticipantFactory::create_participant");
104

105 /* Register the required datatype for Chat Message. */

106 chat MessageTS = new Chat MessageTypeSupport();

107 checkHandl e( chat MessageTS.in(), "new Chat MessageTypeSupport");
108 chat MessageTypeNanme = chat MessageTS- >get _type_nane();

109 status = chat MessageTS- >r egi st er _type(

110 participant.in(), chatMessageTypeNane);

111 checkSt at us(status, "Chat:: Chat MessageTypeSupport: :register_type");
112

113 /* Register the required datatype for NanmeService. */

114 naneServi ceTS = new NanmeSer vi ceTypeSupport();

115 checkHandl e( nanmeServi ceTS.in(), "new NaneServi ceTypeSupport");

116 nanmeServi ceTypeName = nanmeServi ceTS->get _type_nane();
117 status = nanmeServi ceTS- >regi ster_type(
118 participant.in(), naneServiceTypeNane);

119 checkSt at us(status, "Chat:: NameServi ceTypeSupport::register_type");
120

121 /* Set the ReliabilityQosPolicy to RELI ABLE. */

122 status = partici pant->get_defaul t_topic_qgos(reliabl e_topic_qos);

123 checkSt at us(status, "DDS::Donai nPartici pant::get_default_topic_qgos");
124 reliable_topic_qgos.reliability.kind = RELI ABLE_RELI ABI LI TY_QCS;

125

126 /* Make the tailored QoS the new default. */

127 status = participant->set_default _topic_qgos(reliable_topic_qgos);
128 checkSt at us(status, "DDS::Domai nParticipant::set_default_topic_qgos");
129

130 /* Use the changed policy when defining the Chat Message topic */
131 chat MessageTopi ¢ = parti ci pant->create_t opi c(

132 " Chat _Chat Message",

133 chat MessageTypeNane,

134 reliabl e_topic_qos,

135 NULL,

136 STATUS_MASK_NONE) ;

137 checkHandl e(

138 chat MessageTopi c.in(),

139 "DDS: : Domai nParticipant::create_topic (Chat Message)");

140

141 /* Set the DurabilityQosPolicy to TRANSI ENT. */

142 status = partici pant->get_defaul t_topic_gos(setting_topic_qos);

143 checkSt at us(status, "DDS::Donai nPartici pant::get_default _topic_qgos");
144 setting_topic_gos.durability.kind = TRANSI ENT_DURABI LI TY_QCS;

145

146 /* Create the NanmeService Topic. */

147 nanmeSer vi ceTopi ¢ = partici pant->create_topic(
148 " Chat _NanmeSer vi ce",

149 naneSer vi ceTypeNane,

150 setting_topi c_qgos,

151 NULL,

152 STATUS_MASK_NONE) ;

162
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153 checkHandl e(
154 nameSer vi ceTopi c.in(), "DDS::DonmainParticipant::create_topic");
155
156 /* Adapt the default SubscriberQs to read fromthe "Chat Roon' Partition. */
157 status = partici pant->get_default_subscriber_qos (sub_gos);
158 checksSt at us(
159 status, "DDS::Domai nParticipant::get_default_subscriber_qos");
160 sub_qos. partition. name. | ength(1);
161 sub_qos. partition. nane[ OUL] = "Chat Roont;
162
163 /* Create a Subscriber for the UserLoad application. */
164 chat Subscri ber = partici pant->create_subscri ber (
165 sub_qgos, NULL, STATUS_MASK_NONE);
166 checkHandl e(
167 chat Subscri ber.in(), "DDS::Domai nParti ci pant::create_subscriber");
168
169 /* Create a DataReader for the NaneService Topic
170 (using the appropriate QS). */
171 par ent Reader = chat Subscri ber - >cr eat e_dat ar eader (
172 nameSer vi ceTopi c.in(),
173 DATAREADER _QOS_USE_TOPI C_QCS,
174 NULL,
175 STATUS_NMASK_NONE) ;
176 checkHandl e(
177 par ent Reader, "DDS:: Subscri ber::create_dat areader (NanmeService)");
178
179 /* Narrow the abstract parent into its typed representative. */
180 nameServer = NaneServi ceDat aReader: : _narrow par ent Reader);
181 checkHandl e(nameServer.in(), "Chat::NameServi ceDat aReader:: _narrow');
182
183 /* Adapt the DataReader Qos for the Chat MessageDat aReader to
184 keep track of all nessages. */
185 status = chat Subscri ber->get _defaul t _dat areader _qos(nessage_qos) ;
186 checkStatus(status, "DDS::Subscriber::get_default_datareader_qos");
187 status = chat Subscri ber->copy_from t opi c_qos(
188 nessage_qos, reliable_topic_qgos);
189 checkSt at us(status, "DDS:: Subscriber::copy_fromtopic_qgos");
190 nessage_qos. hi story. kind = KEEP_ALL_HI STORY_QCS;
191
192 /* Create a DataReader for the Chat Message Topic (using the appropriate
QS). */
193 par ent Reader = chat Subscri ber - >cr eat e_dat ar eader (
194 chat MessageTopi c.in(),
195 nmessage_(qos,
196 NULL,
197 STATUS_MASK_NONE) ;
198 checkHandl e(
199 par ent Reader, "DDS:: Subscri ber::create_dat areader (Chat Message)");
200
201 /* Narrow the abstract parent into its typed representative. */
202 | oadAdmi n = Chat MessageDat aReader: : _narr ow( par ent Reader) ;
203 checkHandl e(| oadAdm n.in(), "Chat::Chat MessageDat aReader:: _narrow');
204
205 /* Initialize the Query Argunments. */
206 args. length(1);
207 args[OuUL] = "0";
208
209 /* Create a QueryCondition that will contain all messages
210 with user| D=ownl D */
211 si ngl eUser = | oadAdm n- >creat e_querycondi ti on(
1
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212
213
214
215
216
217
218
219
220
221
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224
225
226
227
228
229
230
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232
233
234
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237
238
239
240
241
242
243
244
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252
253
254
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258
259
260
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265
266
267
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ANY_SAMPLE STATE,
ANY_VI EW STATE,
ANY_| NSTANCE_STATE,
"user | D=9®",
args);
checkHandl e(singleUser.in(), "DDS::DataReader::create_querycondition");

/* Create a ReadCondition that will contain new users only */
newUser = nanmeServer->creat e_readcondi ti on(

NOT_READ_SAMPLE_STATE,

NEW VI EW STATE,

ALl VE_| NSTANCE __STATE) ;
checkHandl e( newUser. i n(), "DDS::DataReader::create_readcondition");

/* Cbtain a StatusCondition that triggers only when a

Witer changes Liveliness */
| eft User = | oadAdmi n->get st atuscondition();
checkHandI e(leftUser.in(), "DDS::DataReader::get_statuscondition");
st at us | ef t User - >set _enabl ed_st at uses( LI VELI NESS_CHANGED ) STATUS) ;
checksSt at us(status, "DDS::StatusCondition::set_enabl ed_statuses");

/* Create a bare guard which will be used to close the room */
escape = new GuardCondition();

/* Create a waitset and add the ReadConditions */

user LoadWs = new Wit Set () ;

status = userLoadWs- >att ach_condi tion(newdser.in());
checkStatus(status, "DDS::WiitSet::attach_condition (newlJser)");
status = userLoadWs- >attach_condi t i on(l eftUser. i ni));

checksSt at us(status, "DDS::WitSet::attach _condition (I eftUser)");
status = userLoadWs- >at t ach_condi ti on(escape.in());
checkStatus(status, "DDS::WiitSet::attach _condition (escape)");

/* Initialize and pre-allocate the GuardLi st used to
obtain the triggered Conditions. */
guardLi st. | ength(3);

/* Renmove all known Users that are not currently active. */
status = naneServer - >t ake(

nsLi st,

i nf oSeq,

LENGTH_UNLI M TED,

ANY_SANPLE_STATE,

ANY_VI EW STATE,

NOT_ALI VE | NSTANCE_STATE) ;
checkSt at us(status, "Chat:: NanmeServi ceDat aReader: :take");
status = naneServer->return_|l oan(nsList, infoSeq);
checkSt at us(status, "Chat::NaneServi ceDat aReader: :return_| oan");

/* Start the sleeper thread. */
pthread create (& id, NULL, del ayedEscape, NULL);

while (!closed) {
/* Wait until at |east one of the Conditions in the
wai tset triggers. */
status = userLoadWs- >wai t (guar dLi st, DURATI ON_I NFI NI TE) ;
checkStatus(status, "DDS::WaitSet::wait");

/* Wal k over all guards to display information */
for (CORBA::ULong i = 0; i < guardList.length(); i++) {
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273
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if ( guardList[i] == newUser.in() )

{
/* The newUser ReadCondition contains data */
status = naneServer->read_w_condi ti on(
nsLi st,
i nf 0Seq,
LENGTH_UNLI M TED,
newUser.in() );
checksSt at us(
status, "Chat:: NaneServi ceDat aReader::read_w condition");

for (CORBA::ULong j = 0; j < nsList.length(); j++) {
cout << "New user: " << nsList[j].nane << endl;

status = naneServer->return_|l oan(nsList, infoSeq);
checkSt at us(
status, "Chat::NanmeServiceDat aReader: :return_|l oan");

} else if ( gquardList[i] == leftUser.in() ) {
t he

/* Some |iveliness has changed (ei
or a DataWiter left) */
status = | oadAdm n->get _|ivel i ness_changed_st at us(
| i vChangSt at us) ;
checkSt at us(
st at us,
"DDS: : Dat aReader: : get _|ivel i ness_changed_status");
if (livChangStatus.alive_count < prevCount) {

/* A user has left the Chat Room since a DataWiter | ost
its liveliness. Take the effected users so they wll
not appear in the list later on. */

status = naneServer - >t ake(

nsLi st,
i nf 0Seq,
LENGTH_UNLI M TED,
ANY_SAMPLE STATE,
ANY_VI EW STATE,
NOT_ALI VE_NO WRI TERS_| NSTANCE_STATE) ;
checkSt at us(status, "Chat:: NanmeServi ceDat aReader: :t ake");

r a DataWiter joined

for (CORBA::ULong j = 0; j < nsList.length(); j++) {
/* re-apply query argunents */
ostringstream nunber Stri ng;
nunber String << nsList[j].userlD;
args[OUL] = nunberString.str().c_str();
status = singl eUser->set _query_par anet ers(args);
checksSt at us(
st at us,
"DDS: : QueryCondi tion::set_query_paraneters");

/* Read this users history */
status = | oadAdni n->t ake_w_condi ti on(
nmsgLi st,
i nf 0Seq2,
LENGTH_UNLI M TED,
singl eUser.in() );
checksSt at us(
st at us,
"Chat : : Chat MessageDat aReader: : t ake_w_condi ti on");

/* Display the user and his history */
cout << "Departed user " << nsList[j].nanme <<
" has sent " << msgList.length() <<
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334 " messages. " << endl;

335 status = | oadAdm n->return_|l oan(nmsgLi st, infoSeq2);
336 checkSt at us(

337 st at us,

338 " Chat : : Chat MessageDat aReader: : return_| oan");
339

340 status = nanmeServer->return_|l oan(nsLi st, infoSeq);
341 checkSt at us(

342 status, "Chat::NameServi ceDat aReader::return_| oan");
343

344 prevCount = |ivChangStatus. alive_count;

345

346 } else if ( guardList[i] == escape.in() ) {

347 cout << "UserlLoad has term nated." << endl;

348 cl osed = true;

349 }

350 el se

351 {

352 assert(0);

353 ;

354 Y} /* for */

355 } /* while (!closed)

356

357 /* Renmove all Conditions fromthe WaitSet. */

358 status = userLoadWs- >det ach_condi tion( escape.in() );

359 checkSt at us(status, "DDS:: Wit Set::detach_condi t| on (escape)");

360 status = userLoadWs- >det ach_condi tion( leftUser.in() );

361 checkStatus(status, "DDS::WiitSet::detach_condition (leftUser)");

362 status = userLoadWs- >det ach_condi t i on( newUser . in() ),

363 checksSt at us(status, "DDS::WitSet::detach_condition (newlser)");
364

365 /* Renove the type-nanes. */

366 CORBA: : string_free(chat MessageTypeNane) ;

367 CORBA: : string_free(nameServi ceTypeNane) ;

368

369 /* Free all resources */

370 status = partici pant->del ete_contai ned_entities();

371 checkSt at us(status, "DDS::Donai nPartici pant::delete_contained_entities");
372 status = TheParti ci pant Fact ory->del ete_partici pant( participant.in() );
373 checkSt at us(status, "DDS::Donai nPartici pant Factory::del ete_participant");
374

375 return O;

376}

166
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Java Language Examples’ Code

This appendix lists the complete Java source code for the examples provided in the
Java version of the OpenSplice DDS tutorial.

Chat.idl

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

nodul e Chat {

const | ong MAX_NAME = 32;
typedef string<MAX NAVE> naneType;

struct Chat Message {

| ong user | D; I
| ong i ndex; [/
string cont ent; I
I
#pragma keylist Chat Message user|D
struct NaneService {
| ong user | D; [/
naneType nane; I
#prag'rra keyl i st NaneService userlD
struct NanedMessage {
| ong user | D; [/
nameType user Nane; I
| ong i ndex; [/
string cont ent; I

I
#pragma keyli st NanedMessage userl| D
IE

& PRISMTECH

* Copyright (c) 2006

* Prisnifech Ltd.

* ALl rights Reserved.

*

* LOG CAL_NAME: Chat . i dl

* FUNCTI ON: OpenSplice DDS Tutori al
* MODULE: Tut ori al

* DATE j une 2006.

*

*

* This file contains the data definitions for the tutorial
*

***/

exanpl e code.

for the Java progranm ng | anguage.

R S S S S S S I O S S S S S S S

exanpl es.

owner of nessage
message nunber
nmessage body

uni que user identification
name of the user

uni que user identification
user nane

message nunber

nmessage body

167
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ErrorHandler.java

OCoo~NoOUhWNEF

168

/*

*

E I I I T T T

R R R S S O S S I R R S S S S R R S S I O R S O S S R S O S R S O R S S

Copyright (c) 2007

Pri snirfech Ltd.

Al'l rights Reserved.

LOG CAL_NAME: Er ror Handl er . j ava

FUNCTI ON: OpenSpl i ce DDS Tutorial exanple code.
MODULE: Tutorial for the Java progranm ng | anguage.
DATE j une 2007.

LR R R S S R S S S S S O R R S R S S S S R R I S R S S

This file contains the inplementation for the error handling operations.

**/

package chatroom

i mport DDS. *;

public class ErrorHandl er {

public static final int NR _ERROR CODES = 13;

/* Array to hold the names for all ReturnCodes. */
public static String[] RetCodeNane = new Stri ng[ NR_ERROR CODES] ;

static {
Ret CodeNane[ 0] = new Stri ng("DDS_RETCODE_OK") ;
Ret CodeNane[ 1] = new String("DDS_RETCODE_ERRCR') ;
Ret CodeNane[ 2] = new String(" DDS_RETCODE_ UNSUPP(RTED")
Ret CodeNane[ 3] = new String("DDS_RETCODE_BAD PARAI\/EI’ER')
Ret CodeNane[ 4] = new Stri ng(" DDS_RETCODE_PRECONDI TI ON_ NOT VET") ;
Ret CodeNane[ 5] = new Stri ng(" DDS_RETCODE_OUT_OF RESOURCES") ;
Ret CodeNane[ 6] = new String(" DDS_RETCODE_NOT_ENABLED') ;
Ret CodeNane[ 7] = new Stri ng(" DDS_RETCODE_| MMUTABLE _PQLI CY") ;
Ret CodeNane[ 8] = new String("DDS_RETCODE_| NOCONSI STENT_PQOLI CY')'
Ret CodeNane[ 9] = new Stri ng(" DDS_RETCODE_ALREADY_DELETED');
Ret CodeNane[ 10] = new Stri ng(" DDS_RETCODE TI MEQUT") ;
Ret CodeNane[ 11] = new String(" DDS RETCODE_NO DATA") ;
Ret CodeNanme[ 12] = new Stri ng(" DDS_RETCODE | LLEGAL_OPERATI ON') ;
}
/**
* Returns the nane of an error code.
**/

public static String getErrorName(int status) {
return Ret CodeNane| st at us] ;

/**

* Check the return status for errors. If there is an error,
* then term nate.

**/

public static void checkStatus(int status, String info) {

if ( status != RETCODE K. val ue &&
status ! = RETCODE_NO DATA. val ue) {
System out. println("

& PRISMTECH
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59 "Error in" + info + ": " + getErrorNanme(status) );
60 Systemexit(-1);
61
62 }
63
64 [**
65 * Check whether a valid handl e has been returned. |If not, then term nate.
66 *x/
67 public static void checkHandl e(bj ect handle, String info) {
68 if (handle == null)
69 System out . print | n(
70 "Error in" + info + ": Creation failed: invalid handle");
71 Systemexit(-1);
72
73 }
74
75 }
Chatter.java
1 /************************************************************************
2 *
3 * Copyright (c) 2007
4 * Prisnifech Ltd.
5 * Al rights Reserved.
6 *
7 * LOd CAL_NAME: Chatter.java
8 * FUNCTI ON: OpenSplice DDS Tutorial exanple code.
9 * MODULE: Tutorial for the Java progranm ng | anguage.
* DATE j une 2007.
R R I S I S Rk I S
*
* This file contains the inplenentation for the 'Chatter' executable.
*
***/

NRPRRPRRRPRRRRE
QOWONOUITRWNRFO

package chatroom

i nport DDS. *;
i mport Chat.*;
21
22 public class Chatter {
23
24 public static final int NUM MSG = 10;
25 public static final int TERM NATI ON_MESSAGE = - 1;
26
27 public static void main(String[] args) {
28 /* Ceneric DDS entities *
29 Domei nParti ci pant Factory dpf;
30 Domei nParti ci pant parti ci pant;
31 Topi ¢ chat MessageTopi c;
32 Topi ¢ nameSer vi ceTopi c;
33 Publ i sher chat Publ i sher;
34 Dat aWiter parent Witer;
35
36 /* EntityQos holders */
37 Topi cQosHol der rel i abl eTopi cQos = new Topi cQosHol der ();
38 Topi cQosHol der settingTopi cQos = new Topi cQosHol der ();
1
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39 Publ i sher QosHol der pubQos = new Publ i sher QosHol der () ;
40 Dat aW i t er QosHol der dwQos = new Dat aWit er QosHol der () ;
41

42 /* QosPolicy fields. */

43 W iterDatalifecycl eQosPolicy witerDatalifecycle;

44

45 /* DDS ldentifiers */

46 String dormai n = DOVAI N_| D_DEFAULT. val ue;

47 | ong user Handl e;

48 i nt st at us;

49

50 /* Type-specific DDS entities */

51 Chat MessageTypeSupport chat MessageTs;

52 NanmeSer vi ceTypeSupport nanmeServi ceTS;

53 Chat MessageDat aWiter talker;

54 NaneSer vi ceDat aWiter naneServer;

55

56 /* Sanmple definitions */

57 Chat Message nsg = new Chat Message() ;
58 NaneSer vi ce ns = new NaneService();
59

60 [* Qthers */

61 i nt ownl D = 1;

62 i nt i;

63 String chatter Nane = null;

64 String partitionName = new String("Chat Roon');
65 String chat MessageTypeNane;

66 String naneSer vi ceTypeNane;

67

68

69 /* Options: Chatter [ownlD [nanme]] */

70 if (args.length > 0) {

71 ownl D = I nteger. parselnt(args[0]);

72 if (args.length > 1) {

73 chatterNane = args[1];

74

75 }

76

77 /* Create a Domai nPartici pant Factory and a Domai nParti ci pant
78 (using Default QoS settings. */

79 dpf = Dommi nParti ci pant Factory. get _i nstance ();

80 Er r or Handl er . checkHandl e(

81 dpf, "DDS. Donmi nParti ci pant Factory. get_i nstance");

82 participant = dpf.create_partici pant(

83 domai n, PARTI Cl PANT_QOS_DEFAULT. val ue, null,
STATUS_MASK_NONE. val ue) ;

84 Er r or Handl er . checkHandl e(

85 partici pant, "DDS.Domai nPartici pant Factory.create_participant”);
86

87 /* Register the required datatype for Chat Message. */

88 chat MessageTS = new Chat MessageTypeSupport () ;

89 Er r or Handl er . checkHandl e(

90 chat MessageTS, "new Chat MessageTypeSupport");

91 chat MessageTypeNane = chat MessageTS. get _t ype_nane();

92 status = chat MessageTS. regi ster_type(

93 partici pant, chat MessageTypeNane);

94 Er r or Handl er. checkSt at us(

95 status, "Chat.Chat MessageTypeSupport.register_type");
96

97 /* Register the required datatype for NanmeService. */
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98 nameSer vi ceTS = new NaneSer vi ceTypeSupport () ;
99 Er r or Handl er . checkHandl e(
100 naneServi ceTS, "new NameServi ceTypeSupport");
101 nameSer vi ceTypeName = naneServi ceTS. get _type_nane();
102 status = nameServi ceTS. regi ster_type(
103 parti ci pant, naneServi ceTypeNane);
104 Er r or Handl er . checkSt at us(
105 status, "Chat.NaneServi ceTypeSupport.register_type");
106
107 /* Set the ReliabilityQosPolicy to RELI ABLE. */
108 status = participant.get_default_topic_qos(reliabl eTopi cQos);
109 Er r or Handl er . checkSt at us(
110 status, "DDS.Domei nPartici pant.get_default_topic_qos");
111 reliabl eTopi cQos. value.reliability.kind =
112 Rel i abi i tyQosPol i cyKi nd. RELI ABLE_RELI ABI LI TY_QCS;
113
114 /* Make the tailored QS the new default. */
115 status = participant.set_default_topic_qos(reliabl eTopi cQos. val ue);
116 Er r or Handl er . checkSt at us(
117 status, "DDS. Donei nPartici pant.set_default_topic_qos");
118
119 /* Use the changed policy when defining the Chat Message topic */
120 chat MessageTopi ¢ = partici pant.create_topic(
121 " Chat _Chat Message",
122 chat MessageTypeNane,
123 reliabl eTopi cQos. val ue,
124 nul I,
125 STATUS_MASK_NONE. val ue) ;
126 Er r or Handl er . checkHandl e(
127 chat MessageTopi c,
128 " DDS. Domai nParti ci pant.create_topic (Chat Message)");
129
130 /* Set the DurabilityQosPolicy to TRANSI ENT. */
131 status = participant.get_default_topic_gos(settingTopi cQos);
132 Er r or Handl er . checkSt at us(
133 status, "DDS. Donmi nPartici pant.get_default_topic_qos");
134 settingTopi cQos. val ue. durability. kind =
135 Dur abi |'i t yQosPol i cyKi nd. TRANSI ENT_DURABI LI TY_QGCS;
136
137 /* Create the NameService Topic. */
138 nameSer vi ceTopi ¢ = partici pant.create_topic(
139 " Chat _NaneSer vi ce",
140 nameSer vi ceTypeNane,
141 settingTopi cQos. val ue,
142 nul |,
143 STATUS_NMASK_NONE. val ue) ;
144 Er r or Handl er . checkHandl e(
145 nanmeSer vi ceTopi c,
146 " DDS. Domai nPartici pant.create_topi c (NanmeService)");
147
148 /* Adapt the default PublisherQos to wite into the
149 "Chat Rooni Partition. */
150 status = participant.get_default_publisher_gos (pubQos);
151 Er r or Handl er . checkSt at us(
152 status, "DDS. Domai nPartici pant. get_defaul t _publisher_qgos");
153 pubQos. val ue. partition. name = new String[1];
154 pubQos. val ue. partition. name[ 0] = partitionNane;
155
156 /* Create a Publisher for the chatter application. */
157 chat Publ i sher = partici pant.create_publi sher(
158 pubQos. val ue, null, STATUS MASK_NONE. val ue);
171
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159 Er r or Handl er . checkHandl e(

160 chat Publ i sher, "DDS. Donai nParti ci pant.create_publisher");
161

162 /* Create a DataWiter for the Chat Message Topic

163 (using the appropriate QS). */

164 parent Witer = chatPublisher.create_datawiter(

165 chat MessageTopi c,

166 DATAVRI TER_QOS_USE_TOPI C_QOCS. val ue,

167 nul |,

168 STATUS_MASK_NONE. val ue) ;

169 Er r or Handl er . checkHandl e(

170 parent Witer, "DDS.Publisher.create_datawiter (chatMessage)");
171

172 /* Narrow the abstract parent into its typed representative. */
173 tal ker = Chat MessageDat aW it er Hel per. narrow( parent Witer);

174 Er r or Handl er . checkHandl e(

175 tal ker, "Chat.Chat MessageDat aWiter Hel per. narrow');

176

177 /* Create a DataWiter for the NameService Topic

178 (using the appropriate QS). */

179 status = chat Publ i sher. get_defaul t_datawriter_qos(dwQs);

180 Er r or Handl er. checkSt at us(

181 status, "DDS. Publisher.get_default_datawiter_qos");

182 status = chat Publ i sher. copy_fromt opi c_qos(

183 dwQos, settingTopi cQos. val ue);

184 Er r or Handl er . checkSt at us(st at us, "DDS. Publ i sher.copy_fromtopic_qgos");
185 writerDatalifecycle = dwQos. value.witer_data_lifecycle;

186 writerDatalifecycl e. aut odi spose_unregi stered_i nstances = fal se;
187 parent Witer = chatPublisher.create_datawiter(

188 nameSer vi ceTopi c,

189 dwQos. val ue,

190 nul |,

191 STATUS_MASK_NONE. val ue) ;

192 Er r or Handl er . checkHandl e(

193 parent Witer, "DDS. Publisher.create datawiter (NameService)");
194

195 /* Narrow the abstract parent into its typed representative. */
196 naneServer = NameServi ceDataWiterHel per.narrowparentWiter);
197 Er r or Handl er . checkHandl e(

198 naneSer ver, "Chat.NaneServi ceDataWiterHel per.narrow');
199

200 /* Initialize the NameServer attributes. */

201 ns.userl D = ownl D

202 if (chatterNane != null) {

203 ns. nane = chatt er Nane;

204 } else {

205 ns.nane = "Chatter " + ownl D,

206 }

207

208 /* Wite the user-information into the system

209 (registering the instance inplicitly). */

210 status = naneServer.wite(ns, HANDLE NI L. val ue);

211 Error Handl er. checkSt at us(st atus, "Chat.Chat MessageDataWiter.wite");
212

213 /* Initialize the chat nmessages. */

214 nmeg. userl D = ownl D;

215 nsg. i ndex = 0;

216 i f (ownl D == TERM NATI ON_MESSAGE) {

217 nsg. content = "Term nati on nessage.";

218 } else {

219 nsg.content = "H there, | will send you " +
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220 NUM M5G + " nore nmessages.”;
221
222 Systemout.println("Witing nessage: \"" + nsg.content + "\"");
223
224 /* Register a chat nessage for this user
225 (pre-allocating resources for it!!) */
226 user Handl e = tal ker.regi ster_instance(nsg);
227
228 /* Wite a nessage using the pre-generated instance handle. */
229 status = tal ker.wite(nmsg, userHandle);
230 Error Handl er . checkSt at us( st atus, "Chat. Chat MessageDataWiter.wite");
231
232 try {
233 Thr ead. sl eep (1000); /* do not run so fast! */
234 } catch (InterruptedException e) {
235 e.printStackTrace();
236
237
238 /* Wite any nunber of nessages . */
239 for (i =1; i <= NUMMSG && ownl D | = TERM NATI ON_MESSAGE; i ++) {
240 nmsg. i ndex = i;
241 nmsg. content = "Message no. " + i;
242 Systemout.println("Witing nessage: \"" + nsg.content + "\"");
243 status = tal ker.wite(nmsg, userHandle);
244 Er r or Handl er . checkSt at us(
245 status, "Chat.Chat MessageDataWiter.wite");
246 try {
247 Thr ead. sl eep (1000); /* do not run so fast! */
248 } catch (InterruptedException e) {
249 e.printStackTrace();
250
251 }
252
253 /* Leave the room by di sposi ng and unregi stering the nessage i nstance */
254 status = tal ker. di spose(nsg, userHandl e);
255 Er r or Handl er . checkSt at us(
256 status, "Chat.Chat MessageDataWiter.di spose");
257 status = tal ker.unregi ster_instance(nsg, userHandle);
258 Er r or Handl er . checkSt at us(
259 status, "Chat.Chat MessageDataWiter.unregister_instance");
260
261 /* Al'so unregister our nanme. */
262 status = naneServer.unregi ster_instance(ns, HANDLE_NI L. val ue);
263 Er r or Handl er . checkSt at us(
264 status, "Chat.NaneServi ceDataWiter.unregister_instance");
265
266 /* Renmove the DataWiters */
267 status = chat Publ i sher. del ete_datawiter(tal ker);
268 Er r or Handl er . checkSt at us(
269 status, "DDS. Publisher.delete datawiter (talker)");
270
271 status = chat Publ i sher. del et e_dataw i ter (naneServer);
272 Error Handl er . checkSt at us( st at us,
273 "DDS. Publ i sher. del ete_datawiter (nanmeServer)");
274
275 /* Rermove the Publisher. */
276 status = participant.del et e_publisher(chat Publi sher);
277 Er r or Handl er . checkSt at us(
278 status, "DDS. Domai nPartici pant. del ete_publisher");
279
280 /* Renopve the Topics. */
17
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281 status = participant.del ete_topi c(naneServi ceTopi c);

282 Er r or Handl er. checkSt at us(

283 status, "DDS. Donai nParticipant.del ete_topic (nameServiceTopic)");

284

285 status = partici pant.del ete_topi c(chat MessageTopi c);

286 Er r or Handl er. checkSt at us(

287 status, "DDS. Donai nParticipant.del ete_topic (chat MessageTopic)");

288

289 /* Renpbve the Domai nParticipant. */

290 status = dpf.del ete_participant(participant);

291 Er r or Handl er . checkSt at us(

292 status, "DDS. Domai nPartici pant Factory. del ete_partici pant");

293

294}

MessageBoard.java

1 /************************************************************************

2 *

3 * Copyright (c) 2007

4 * Prisnrlech Ltd.

5 * All rights Reserved.

6 *

7 * LOG CAL_NAME: MessageBoard. j ava

8 *  FUNCTI ON: OpenSpl i ce DDS Tutorial exanpl e code.

9 * MODULE: Tutorial for the Java programm ng | anguage.

10 * DATE j une 2007.

11 EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREREEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEE S

12 *

13 * This file contains the inplementation for the ' MessageBoard' executabl e.
*

L

16

17 package chatroom

18

19 inport DDS. *;

20 inport Chat.*;

21

22 public class MessageBoard {

23

24

25 public static final int TERM NATI ON_MESSAGE = -1;

26

27

28 public static void main(String[] args) {

29 [* CGeneric DDS entities */

30 Donmi nParti ci pant Factory dpf;

31 Domai nParti ci pant par ent DP;

32 Ext Domai nParti ci pant parti ci pant;

33 Topi ¢ chat MessageTopi c;

34 Topi ¢ naneSer vi ceTopi c;

35 Topi cDescri ption namedMessageTopi c;

36 Subscri ber chat Subscr i ber;

37 Dat aReader par ent Reader ;

38

39 /* Type-specific DDS entities */

40 Chat MessageTypeSupport chat MessageTs;

41 NaneSer vi ceTypeSupport nameServi ceTS;

174
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42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

NamedMessageTypeSupport nanedMessageTs;

NamedMessageDat aReader chat Adni n;

NamedMessageSeqHol der nmsgSeq = new NanedMessageSeqHol der () ;
Sanpl el nf 0SeqHol der i nf 0Seq new Sanpl el nf oSeqHol der () ;

/* QosPolicy holders */

Topi cQosHol der reliabl eTopi cQos = new Topi cQosHol der () ;

Topi cQosHol der settingTopi cQos = new Topi cQosHol der () ;
Subscri ber QosHol der subQos = new Subscri ber QosHol der () ;
String[] par anet er Li st ;

/* DDS ldentifiers */

String domai n = DOMAI N | D DEFAULT. val ue;
int st at us;

/* Others */

bool ean t er m nat ed = fal se;

String partiti onNane = new String("Chat Roont);
String chat MessageTypeNane;

String naneSer vi ceTypeNane;

String namedMessageTypeNane;

/* Options: MessageBoard [ownl D] */
/* Messages having owner ownlD will be ignored */
paranmet erLi st = new String[1];

if (args.length >0)
paraneterList[0] = args[O0];

el se

paraneterList[0] = new String("0");

/* Create a Domai nPartici pant Factory and a Domai nParti ci pant
(using Default QoS settings. */
dpf = Domai nParti ci pant Factory. get_i nstance ();
Er r or Handl er . checkHandl e(
dpf, "DDS. Donmai nParti ci pant Factory. get_instance");
parent DP = dpf.create_parti ci pant(
domai n, PARTI Cl PANT_QOS_DEFAULT. val ue, null,

STATUS_MASK_NONE. val ue) ;

83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
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Er r or Handl er . checkHandl e(
par ent DP, " DDS. Donai nParti ci pant Factory. create_participant”);

/* Register the required datatype for Chat Message. */
chat MessageTS = new Chat MessageTypeSupport();
Er r or Handl er . checkHandl| e(
chat MessageTS, "new Chat MessageTypeSupport");
chat MessageTypeNane = chat MessageTS. get _t ype_nane() ;
status = chat MessageTS. regi ster _type(parent DP, chat MessageTypeNane) ;
Er r or Handl er . checkSt at us(
status, "Chat.Chat MessageTypeSupport.register_type");

/* Register the required datatype for NaneService. */
nameSer vi ceTS = new NaneServi ceTypeSupport ();
Er r or Handl er . checkHandl e(

naneServi ceTS, "new NameServi ceTypeSupport");
nameSer vi ceTypeNanme = naneServi ceTS. get _type_nane();
nameSer vi ceTS. regi ster _type(parent DP, naneServi ceTypeNane) ;
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101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
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Er r or Handl er . checkSt at us(
status, "Chat.NaneServi ceTypeSupport.register_type");

/* Register the required datatype for NanedMessage. */
nanedMessageTS = new NanmedMessageTypeSupport () ;
Er r or Handl er . checkHandl e(

namedMessageTS, "new NanedMessageTypeSupport™);
nanedMessageTypeNane = nanedMessageTsS. get _type_nane();
status = namedMessageTS. regi ster_type(parent DP, nanedMessageTypeNane) ;
Er r or Handl er. checkSt at us(

status, "Chat.NanedMessageTypeSupport.register_type");

/* Narrow the normal participant to its extended representative */
partici pant = Ext Domal nParti ci pant Hel per. narrow( par ent DP) ;
Er r or Handl er . checkHandl e(

partici pant, "ExtDonai nParti ci pantHel per.narrow');

/* Set the ReliabilityQosPolicy to RELI ABLE. */
status = participant.get_defaul t _topic_qos(reliabl eTopi cQos);
Er r or Handl er. checkSt at us(

status, "DDS. Donmi nParticipant.get_default_topic_qos");
reliabl eTopi cQos. value.reliability.kind =

Rel i abi I'i t yQosPol i cyKi nd. RELI ABLE_RELI ABI LI TY_QCS;

/* Make the tailored QS the new default. */
status = participant.set_default _topic_qos(reliabl eTopi cQos. val ue);
Er r or Handl er . checkSt at us(

status, "DDS. DonminParticipant.set_default_topic_qgos");

/* Use the changed policy when defining the Chat Message topic */
chat MessageTopi ¢ = partici pant.create_topic(

" Chat _Chat Message",

chat MessageTypeNane,

reliabl eTopi cQos. val ue,

nul |,

STATUS_MASK_NONE. val ue) ;
Er r or Handl er . checkHandl e(

chat MessageTopi c,

" DDS. Domai nParti ci pant.create_topi c (Chat Message)");

/* Set the DurabilityQosPolicy to TRANSI ENT. */
status = participant.get _default_topic_qgos(settingTopi cQos);
Er r or Handl er. checkSt at us(

status, "DDS. Donmi nPartici pant.get_default _topic_qos");
settingTopi cQos. val ue. durability. kind =

Dur abi | i t yQosPol i cyKi nd. TRANSI ENT_DURABI LI TY_QCS;

/* Create the NaneService Topic. */
nanmeSer vi ceTopi ¢ = partici pant.create_topic(
" Chat _NaneServi ce",
nanmeSer vi ceTypeNane,
settingTopi cQos. val ue,
nul |,
STATUS_MASK_NONE. val ue) ;
Er r or Handl er . checkHandl e(
nanmeSer vi ceTopi c,
" DDS. Domai nParti ci pant.create_topic (NameService)");

/* Create a nultitopic that substitutes the userlD

with its correspondi ng user Nane. */
namedMessageTopi ¢ = partici pant.create_simul ated_mnul titopic(
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162 " Chat _NanmedMessage",
163 nanedMessageTypeNane,
164 "SELECT user| D, nanme AS user Nane, index, content " +
165 "FROM Chat _NaneServi ce NATURAL JO N Chat _Chat Message " +
166 "WHERE user| D <> 99",
167 par anet er Li st) ;
168 Er r or Handl er . checkHandl| e(
169 nanedMessageTopi c,
170 " Ext Domai nParti ci pant.create_sinul ated_nultitopic");
171
172 /* Adapt the default SubscriberQos to read fromthe
173 "Chat Roont' Partition. */
174 status = participant.get_defaul t _subscriber_qgos (subQos);
175 Er r or Handl er . checkSt at us(
176 status, "DDS.Domai nPartici pant.get_default_subscri ber_qgos");
177 subQos. val ue. partition.name = new String[1];
178 subQos. val ue. partition. name[0] = partitionNang;
179
180 /* Create a Subscriber for the MessageBoard application. */
181 chat Subscri ber = participant.create_subscri ber(
182 subQos. val ue, null, STATUS MASK_NONE. val ue);
183 Er r or Handl er . checkHandl e(
184 chat Subscri ber, "DDS. Domai nPartici pant.create_subscri ber");
185
186 /* Create a Dat aReader for the NanedMessage Topic
187 (using the appropriate QS). */
188 par ent Reader = chat Subscri ber. creat e_dat ar eader (
189 nanedMessageTopi c,
190 DATAREADER QOS_USE _TOPI C_QOCsS. val ue,
191 nul |,
192 STATUS_MASK_NONE. val ue) ;
193 Er r or Handl er . checkHandl e(
194 par ent Reader, "DDS. Subscri ber.create_dat areader");
195
196 /* Narrow the abstract parent into its typed representative. */
197 chat Admi n = NanedMessageDat aReader Hel per . narr ow( par ent Reader) ;
198 Er r or Handl er . checkHandl e(
199 chat Adm n, "Chat. NanedMessageDat aReader Hel per. narrow') ;
200
201 /* Print a nessage that the MessageBoard has opened. */
202 System out . print | n(
203 "MessageBoard has opened: send a Chat Message " +
204 "wWith userID=-1toclose it....\n");
205
206 while (!term nated) {
207 /* Note: using read does not renopve the sanples from
208 unregi stered instances fromthe DataReader. This neans
209 that the DataRase would use nore and nore resources.
210 That's why we use take here instead. */
211
212 status = chat Admi n. t ake(
213 msgSeq,
214 i nf 0Seq,
215 LENGTH_UNLI M TED. val ue,
216 ANY_SAMPLE_STATE. val ue,
217 ANY_VI EW STATE. val ue,
218 ALI VE_|I NSTANCE_STATE. val ue );
219 Er r or Handl er . checkSt at us(
220 status, "Chat.NanedMessageDat aReader .t ake");
221
222 for (int i = 0; i < nmegSeq.value.length; i++) {
177
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223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
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263
264
265
266
267
268
269
270
271
272
273
274
275
276
277 }
278
279}
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if (msgSeq. val ue[i].userl D == TERM NATI ON_MESSAGE) ({
System out . print! n(

"Term nati on nessage received: exiting...");
term nated = true;
} else {
System out . printl n(
msgSeq. val ue[i].userName + ": " +

msgSeq. val ue[i].content);

}

status = chat Admi n.return_|l oan(nsgSeq, infoSeq);
Er r or Handl er . checksSt at us(
status, "Chat.Chat MessageDat aReader.return_| oan");

nsgSeq. val ue = nul | ;
i nf oSeq. val ue = nul | ;

/* Sleep for sone anmpbunt of time, as not to consume
too much CPU cycles. */

try {

Thr ead. sl eep(100) ;

} catch (InterruptedException e) {
e.printStackTrace();

}

/* Renove the Dat aReader */
status = chat Subscri ber. del et e_dat ar eader (chat Admi n) ;
Er r or Handl er. checkSt at us(

status, "DDS. Subscri ber.del et e_dat areader");

/* Renove the Subscriber. */
status = partici pant.del et e_subscri ber (chat Subscri ber);
Er r or Handl er. checkSt at us(

status, "DDS. Donmmi nPartici pant.del ete_subscriber");

/* Renpbve the Topics. */

status = participant.del ete_sinulated_mnultitopic(nanedMessageTopi c);

Er r or Handl er. checkSt at us(
status, "DDS. ExtDomai nParti cipant.delete_sinulated_nulti

status = participant.del ete_topi c(naneServiceTopic);
Er r or Handl er. checkSt at us(

topic");

status, "DDS. Domai nParticipant.del ete_topic (nameServiceTopic)");

status = participant.del ete_topic(chat MessageTopi c);
Er r or Handl er. checkSt at us(

status, "DDS. Domai nParticipant.del ete_topic (chatMessageTopic)");

/* Renove the DomainParticipant. */
status = dpf.del ete_parti ci pant (parent DP);
Er r or Handl er . checkSt at us(
status, "DDS. Donmi nPartici pant Factory. del ete_parti ci pant

"),
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DataReader ListenerImpl.java

exanpl e code.
for the Java progranm ng | anguage.

| i stener, that

contains the nerged information fromboth the Chat Message and NanmeServi ce

i mpl enent s Dat aReader Li st ener {

0x80000000;

new Chat MessageSeqHol der () ;
new NaneServi ceSeqHol der () ;
new Sanpl el nf 0SeqHol der () ;
new Sanpl el nf oSeqHol der () ;
new NanedMessage() ;

chat MessageDR,;
naneSer vi ceDR;
nanedMessageDW

naneFi nder ;
naneFi nder Par ans;

179

1 /************~k*~k*~k*******************************************************
2 *
3 * Copyright (c) 2007
4 * Prisnifech Ltd.
5 * All rights Reserved.
6 *
7 * LOG CAL_NAME: Dat aReader Li st ener | npl . j ava
8 * FUNCTI ON: OpenSplice DDS Tutori al
9 * MODULE: Tut ori al
10 * DATE j une 2007.
11 R S S R R I S R O S R S S R R S S S R S S
12 =
13 * This file contains the inplenentation for a DataReader
14 * simulates Milti Topi c behavior by witing a NanedMessage sanpl e (which
15 =
16 * topics) for each inconm ng Chat Message.
*
o
19
20 package chatroom
21
22 inport DDS. *;
23 inmport Chat.*;
24
25 public cl ass Dat aReader Li st ener | npl
%? /***
28 * Attributes
29 ***/
30 /* Caching variables */
31 private int previ ous
32 private String user Nane;
33 private Chat MessageSeqHol der nsgSeq
34 private NaneServi ceSeqHol der naneSeq
35 private Sanpl el nf oSeqHol der i nf oSeql
36 private Sanpl el nf oSeqHol der i nf 0Seq2
37 private NanedMessage j oi nedSanpl e
38
39
40 /* Type-specific DDS entities */
41 publ i ¢ Chat MessageDat aReader
42 publ i ¢ NaneSer vi ceDat aReader
43 publ i ¢ NanedMessageDat aWi t er
44
45 /* Query related stuff */
46 public QueryCondition
47 public String[]
48
49 /***
50 * erations
51 ***/
52 public void on_requested_deadl i ne_m ssed(
53 Dat aReader the_reader,
54 Request edDeadl i neM ssedSt at us status) { }
55
56 public void on_requested_i nconpati bl e_qos(
57 Dat aReader the_reader,
58 Request edl nconpati bl eQosSt at us status) { }
& PRISMTECH
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59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
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103
104
105
106
107
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109
110
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115
116
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180

public void on_sanpl e_rejected(

Dat aReader the_reader, SanpleRejectedStatus status) { }

public void on_liveliness_changed(

Dat aReader the_reader, LivelinessChangedStatus status) { }

public void on_data_avail abl e( Dat aReader the_reader) {

/* Take all nessages. */
int status = chat MessageDR t ake(
nmsgSeq,
i nf 0Seq1,
LENGTH_UNLI M TED. val ue,
ANY_SAMPLE_STATE. val ue,
ANY_VI EW STATE. val ue,
ANY_| NSTANCE_STATE. val ue) ;
Er r or Handl er. checkSt at us(
status, "Chat.Chat MessageDat aReader .t ake");

/* For each nessage, extract the key-field and find
the correspondi ng nane. */

for (int i =0; i < negSeq.value.length; i++)
if (infoSeql.value[i].valid_data)

/* Find the correspondi ng naned nessage. */
if (msgSeq.value[i].userlD!= previous)

previ ous = negSeq. val ue[i]. userl D,

nanmeFi nder Parans[ 0] = Integer.toString(previous);
status = naneFi nder. set _query_par anet er s( naneFi nder Par ans) ;

Er r or Handl er . checkSt at us(

status, "DDS. QueryCondition.set_query_paraneters");

status = naneServi ceDR read_w_condition(

nameSeq,
i nf oSeq2,
LENGTH_UNLI M TED. val ue,
naneFi nder) ;
Er r or Handl er . checkSt at us(

status, "Chat.NanmeServiceDat aReader.read_w condition");

/* Extract Nanme (there should only be one result). */

if (status == RETCODE_NO DATA. val ue)
{

user Name = new Stri ng(

"Nane not found!! id = + previous);

el se

user Nane = naneSeq. val ue[ 0] . nane;

/* Rel ease the nane sanpl e again. */

status = nameServi ceDR return_| oan( nameSeq,

Er r or Handl er . checkSt at us(

i nf 0Seq2) ;

status, "Chat.NaneServi ceDat aReader.return_|loan");

*
oi nedSanpl e. user Nane = user Nane;
o
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120 j oi nedSanpl e. i ndex = nsgSeq. val ue[i].i ndex;

121 j oi nedSanpl e. content = nsgSeq. val ue[i].content;

122 status = namedMessageDW write(j oi nedSanpl e, HANDLE NI L. val ue);
123 Er r or Handl er. checkSt at us(

124 status, "Chat.NanedMessageDataWiter.wite");
125 }

126 }

127 status = chat MessageDR return_| oan(nsgSeq, infoSeql);

128 Er r or Handl er . checkSt at us(

129 status, "Chat.Chat MessageDat aReader.return_|l oan");

130

131 }

132

133 public void on_subscripti on_nmat ched(

134 Dat aReader the_reader, SubscriptionhMatchedStatus status) { }
135

136 public void on_sanpl e_| ost (

137 Dat aReader the_reader, SanplelLostStatus status) { }

138

139}

ExtDomainParticipant.java

1 /************************************************************************
2 *

3 * Copyright (c) 2007

4 * Prisnlech Ltd.

5 * Al rights Reserved.

6 *

7 * LOG CAL_NAME: Ext Domai nParti ci pant.j ava

8 * FUNCTI ON: OpenSplice DDS Tutorial exanpl e code.

9 * MODULE: Tutorial for the Java progranmm ng | anguage.

10 * DATE j une 2007.

11 LR R R RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREREREEEEEEEEEEEEEEEEEEEEEEEE S
12 =

13 * This file contains the inplenmentation for an extended Domai nParti ci pant
14 * class, that adds a new operations nanmed 'sinulate nmultitopic', which
15 * sinmulates the behavior of a nultitopic by conbining a ContentFilteredTopic
16 * with a QueryCondition and a Dat aReader Li st ener.

17 =

18 ***/

19

20 package chatroom

21

22 inmport DDS. *;
23 inmport Chat.*;

25 public class Ext Domai nPartici pant inplenents Donami nPartici pant {

27 /***
28 * Attributes
29 ***/
30
31 /| Encapsul at ed Domai nParti ci pant.
32 private Domai nParti ci pant real Parti ci pant;
33
34 /*1 npl enent ati on for DataReaderlListener */
35 private DataReader Li st ener| npl nmsgLi st ener;
181
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36

37 /* Generic DDS entities */

38 private Topic chat MessageTopi c;

39 private Topic nameSer vi ceTopi c;

40 private ContentFilteredTopic filteredMessageTopi c;
41 private Topic namedMessageTopi c;

42 private Subscri ber nmul ti Sub;

43 private Publisher mul ti Pub;

44

45

46 /***

47 * Constructor

48 ***/

49 Ext Donai nParti ci pant (Domai nParti ci pant aParticipant) {

50 this.real Participant = aParti ci pant;

51

52

53

54 /***

55 * Qperations

56 ***/

57 public Topic create_simulated _multitopic (

58 String nane,

59 String type_nane,

60 String subscription_expression,

61 String[] expression_paraneters)

62 {

63

64 [ * Type-specific DDS entities */

65 Chat MessageDat aReader chat MessageDR,;

66 NanmeSer vi ceDat aReader naneSer vi ceDR;

67 NanedMessageDat aWiter nanmedMessageDW

68

69 /* Query related stuff */

70 QueryCondi tion nameFi nder ;

71 String[] naneFi nder Par ans;

72

73 /* QosPolicy holders */

74 Topi cQosHol der namedMessageQos = new Topi cQosHol der () ;
75 Subscri ber QosHol der subQos = new Subscri ber QosHol der () ;
76 Publ i sher QosHol der pubQos = new Publ i sher QosHol der () ;
77

78 [* Others */

79 Dat aReader par ent Reader ;

80 DataWiter parent Witer;

81 String partiti onName = new String("Chat Roont');
82 String nameFi nder Expr ;

83 i nt st at us;

84

85 /* Lookup both conponents that constitute the multi-topic. */
86 chat MessageTopi ¢ = real Parti ci pant.find_t opic(

87 " Chat _Chat Message", DURATI ON_I NFI NI TE. val ue) ;

88 Er r or Handl er . checkHandl e(

89 chat MessageTopi c,

90 " DDS. Domai nPartici pant.find_topic (Chat_Chat Message)");
91

92 nameSer vi ceTopi ¢ = real Partici pant.find_topic(

93 "Chat _NaneServi ce", DURATI ON_I NFI NI TE. val ue) ;

94 Er r or Handl er . checkHandl e(

95 nanmeSer vi ceTopi c,

96 " DDS. Domai nPartici pant.find_topic (Chat_NameService)");
182
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/* Create a ContentFilteredTopic to filter out
our own Chat Messages. */
filteredMessageTopic = real Participant.create_contentfilteredtopic(
"Chat _Fil t eredMessage",
chat MessageTopi c,
"userl D <> %",
expr essi on_par anet ers) ;
Er r or Handl er . checkHandl| e(
filteredMessageTopi c,
" DDS. Dornai nPartici pant.create_contentfilteredtopic");

/* Adapt the default SubscriberQs to read fromthe
" Chat Room' Partition. */
status = real Parti ci pant.get _default_subscri ber _gos (subQos);
Er r or Handl er . checkSt at us(
status, "DDS.Donei nPartici pant.get_default_subscri ber_qgos");
subQos. val ue. partition. name = new String[1];
subQos. val ue. partition. nanme[0] = partitionNang;

/* Create a private Subscriber for the nultitopic simulator. */
mul ti Sub = real Parti ci pant.create_subscri ber(

subQos. val ue, null, STATUS MASK_NONE. val ue);
Er r or Handl er . checkHandl| e(

mul ti Sub,

" DDS. Domai nParti ci pant. create_subscriber (for nultitopic)");

/* Create a DataReader for the FilteredMessage Topic
(using the appropriate QS). */
par ent Reader = mul ti Sub. creat e_dat ar eader (
filteredMessageTopi c,
DATAREADER_QOS_USE_TOPI C_QXCS. val ue,
nul I,
STATUS_MASK_NONE. val ue) ;
Er r or Handl er . checkHandl e(
par ent Reader, "DDS. Subscri ber. create_dat areader (Chat Message)");

/* Narrow the abstract parent into its typed representative. */
chat MessageDR = Chat MessageDat aReader Hel per . narr ow par ent Reader) ;
Er r or Handl er . checkHandl| e(

chat MessageDR, "Chat. Chat MessageDat aReader Hel per. narrow');

/* Al ocate the DataReaderlListener |nplenentation. */
nmsgLi st ener = new Dat aReader Li st ener | npl () ;
Er r or Handl er . checkHandl e( nsgLi st ener, "new Dat aReader Li stenerl npl");

/* Attach the DataReaderListener to the DataReader,
only enabling the data_avail abl e event. */
status = chat MessageDR set | i st ener(
msgLi st ener, DDS. DATA_AVAI LABLE_STATUS. val ue) ;
Err or Handl er . checkSt at us( st at us, " DDS. Dat aReader _set _|i stener");

/* Create a DataReader for the naneService Topic
(using the appropriate QS). */
par ent Reader = nul ti1 Sub. cr eat e_dat ar eader (
naneSer vi ceTopi c,
DATAREADER QOS_USE_TOPI C_QOCs. val ue,
nul |,
STATUS_MASK _NONE. val ue) ;
Er r or Handl er . checkHandl| e(
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158 par ent Reader, "DDS. Subscri ber. create_datareader (NaneService)");
159

160 /* Narrow the abstract parent into its typed representative. */
161 naneSer vi ceDR = NaneSer vi ceDat aReader Hel per . narr om par ent Reader) ;
162 Er r or Handl er . checkHandl e(

163 nameSer vi ceDR, "Chat. NaneServi ceDat aReader Hel per. narrow');
164

165 /* Define the SQL expression (using a paraneterized val ue). */
166 naneFi nder Expr = new String("userlD = %9");

167

168 /* Allocate and assign the query paraneters. */

169 naneFi nder Parans = new String[1];

170 naneFi nder Par ans[ 0] = expressi on_paraneters[0];

171

172 /* Create a QueryCondition to only read correspondi ng

173 naneServi ce i nformati on by key-val ue. */

174 naneFi nder = nameServi ceDR create_querycondition(

175 ANY_SAMPLE_STATE. val ue,

176 ANY_VI EW STATE. val ue,

177 ANY_| NSTANCE_STATE. val ue,

178 nanmeFi nder Expr,

179 naneFi nder Par ans) ;

180 Er r or Handl er . checkHandl e(

181 naneFi nder, "DDS. Dat aReader. create_querycondition (naneFi nder)");
182

183 /* Create the Topic that sinulates the nmulti-topic

184 (use Qos from chat Message) . */

185 status = chat MessageTopi c. get _gos(nanmedMessageQos) ;

186 Er ror Handl er . checkSt at us( st at us, "DDS. Topi c. get_qos");

187

188 /* Create the NanmedMessage Topi ¢ whose sanples sinulate

189 the Miulti Topic */

190 nanedMessageTopi ¢ = real Partici pant.create_topic(

191 " Chat _NanedMessage",

192 type_nane,

193 nanmedMessageQos. val ue,

194 nul |,

195 STATUS_MASK_NONE. val ue) ;

196 Er r or Handl er . checkHandl e(

197 nanedMessageTopi c,

198 "DDS. Domai nParti ci pant.create_topi c (NamedMessage)");

199

200 /* Adapt the default PublisherQos to wite into the

201 "Chat Roont' Partition. */

202 status = real Partici pant.get_defaul t _publisher_gos(pubQos);

203 Er r or Handl er. checkSt at us(

204 status, "DDS.Domai nParticipant.get_default_publisher_qgos");
205 pubQos. val ue. partition.nane = new String[1];

206 pubQos. val ue. partition.name[ 0] = partitionNane;

207

208 /* Create a private Publisher for the nultitopic simulator. */
209 mul ti Pub = real Parti ci pant. create_publisher(

210 pubQos. val ue, null, STATUS MASK_NONE. val ue);

211 Er r or Handl er . checkHandl e(

212 mul ti Pub,

213 " DDS. Donmi nPartici pant.create_publisher (for multitopic)");
214

215 /* Create a DataWiter for the nultitopic. */

216 parentWiter = multiPub.create_datawiter(

217 nanedMessageTopi c,

218 DATAVWRI TER_QOS_USE_TOPI C_QCS. val ue,
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nul |,
STATUS_MASK_NONE. val ue) ;
Er r or Handl er . checkHandl| e(
parent Witer, "DDS.Publisher.create_datawiter (NanedMessage)");

/* Narrow the abstract parent into its typed representative. */
namedMessageDW = NamedMessageDat aW i t er Hel per. narr ow( parent Witer);
Er r or Handl er . checkHandl e(

nanedMessageDW " Chat. NamedMessageDat aW it er Hel per. narrow');

/* Store the relevant Entities in our Listener. */
nsgLi st ener. chat MessageDR = chat MessageDR,;

nmsgLi st ener. naneSer vi ceDR = naneSer vi ceDR;

nsgLi st ener . nanedMessageDW = nanedMessageDW

nmsgLi st ener . naneFi nder = nameFi nder;

negLi st ener . naneFi nder Par anms = nameFi nder Par ans;

/* Return the sinulated Multitopic. */
return nanedMessageTopi c;

ic int delete_sinmulated_nultitopic(
Topi cDescri ption snt)

int status;

/* Rermove the DataWiter */
status = nul ti Pub. del ete_datawriter(nsgLi st ener. nanedMessageDW ;
Er r or Handl er. checkSt at us(status, "DDS. Publisher. delete_datawiter");

/* Rermove the Publisher. */
status = real Parti ci pant. del et e_publ i sher (nul ti Pub);
Er r or Handl er . checkSt at us(

status, "DDS. Domai nPartici pant. del ete_publisher");

/* Renove the QueryCondition. */

status = nsgLi st ener. naneServi ceDR. del et e_r eadcondi ti on(
nmegLi st ener . nanmeFi nder) ;

Er r or Handl er . checkSt at us(
status, "DDS. DataReader. del ete_readcondition");

/* Remove the DataReaders. */

status = nul ti Sub. del et e_dat ar eader (nsgLi st ener. naneSer vi ceDR) ;

Er r or Handl er. checkSt at us(status, "DDS. Subscri ber. del et e_dat areader");
status = nul ti Sub. del et e_dat ar eader (nsgLi st ener. chat MessageDR) ;

Er r or Handl er. checkSt at us(status, "DDS. Subscri ber. del et e_dat areader");

/* Remove the Subscriber. */
status = real Parti ci pant. del ete_subscri ber (nul ti Sub);
Er r or Handl er . checkSt at us(

status, "DDS. Donmi nPartici pant. del ete_subscriber");

/* Renmpbve the ContentFilteredTopic. */

status = real Participant.delete_contentfilteredtopic(
filteredMessageTopic);

Er r or Handl er . checkSt at us(
status, "DDS. Donmi nPartici pant.delete _contentfilteredtopic");

/* Renpbve all other topics. */
status = real Partici pant.del ete_t opi c(namedMessageTopi c) ;
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Er r or Handl er . checkSt at us(

status, "DDS. DonminPartici pant. del ete_topic (nanedMessageTopic)");
status = real Parti ci pant. del et e_t opi c(nameSer vi ceTopi c) ;
Er r or Handl er. checkSt at us(

status, "DDS. Donmai nParticipant.del ete_topic (nameServiceTopic)");
status = real Partici pant. del et e_t opi c(chat MessageTopi c) ;
Er r or Handl er . checkSt at us(

status, "DDS. Domai nPartici pant.del ete_topic (chat MessageTopic)");

return status;

1

publ i ¢ Publisher create_publisher(
Publ i sher Qos qos, PublisherListener a_listener, int mask) {
return real Partici pant.create_publisher(qos, a_listener, mask);

public int del ete_publisher(Publisher p)
return real Partici pant. del ete_publisher(p);

publ i ¢ Subscriber create_subscriber(
Subscri ber Qs qos, Subscri berlListener a_listener, int mask) {
return real Parti ci pant.create_subscriber(qgos, a_listener, nask);

}

public int del ete_subscriber(Subscriber s)
return real Parti ci pant. del et e_subscri ber(s);

public Subscriber get_builtin_subscriber()
return real Partici pant.get _builtin_subscriber();

public Topic create_topic(
String topic_naneg,
String type_nane,
Topi cQos qos,
Topi cLi stener a_listener,
int mask) {
return real Partici pant.create_topic(
topi c_nane, type_nane, qos, a_listener, nask);

}

public int delete_topic(Topic a_topic)
return real Parti ci pant.del ete_topic(a_topic);

public Topic find_topic(String topic_nane, Duration_t tinmeout) ({
return real Partici pant.find_topic(topic_nane, tineout);

public Topi cDescription | ookup_topicdescription(String nanme) {
return real Parti ci pant.| ookup_t opi cdescri pti on(nane);
}

public ContentFilteredTopic create_contentfilteredtopic(
String nane,
Topi c rel ated_t opi c,
String filter_expression,
String[] filter_paraneters) ({

& PRISMTECH
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341 return real Participant.create_contentfilteredtopic(
342 name,
343 rel at ed_t opi c,
344 filter_expression,
345 filter_paraneters);
346 }
347
348 public int delete_contentfilteredtopic(
349 Content FilteredTopic a_contentfilteredtopic) {
350 return real Partici pant.del ete_contentfilteredtopic(
351 a_contentfilteredtopic);
352 }
353
354 public Multi Topic create_nultitopic(
355 String nane,
356 String type_nane,
357 String subscription_expression,
358 String[] expression_paraneters) {
359 return real Participant.create_mnultitopic(
360 nane,
361 type_nane,
362 subscri pti on_expression,
363 expr essi on_par anet ers) ;
364 }
365
366 public int delete_multitopic(MiltiTopic a_nultitopic) {
367 return real Participant.delete_multitopic(a_nultitopic);
368 }
369
370 public int delete_contained_entities() {
371 return real Participant.del ete_contained_entities();
372
373
374 public int set_gos(Domai nPartici pant Qs qos) {
375 return real Partici pant.set_qgos(qos);
376 }
377
378 public int get gos(Domai nParti ci pant QsHol der qos) {
379 return real Partici pant.get_qgos(qos);
380 }
381
382 public int set _|istener(DonminParticipantListener a_listener, int mask) {
383 return real Participant.set_listener(a_listener, nmask);
384 }
385
386 publ i ¢ Donmi nPartici pantListener get |istener() {
387 return real Participant.get_listener();
388 }
389
390 public int ignore_participant(long handle)
391 return real Participant.ignore_participant (handle);
392
393
394 public int ignore_topic(long handle) {
395 return real Partici pant.ignore_topic(handle);
396 }
397
398 public int ignore_publication(long handle)
399 return real Participant.ignore_publication(handle);
400 }
401
187
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402 public int ignore_subscription(long handl e)

403 return real Partici pant.ignore_subscription(handle);

404 }

405

406 public String get_domain_id() {

407 return real Parti ci pant.get _donmai n_id();

408

409

410 public int assert_liveliness() {

411 return real Partici pant.assert_liveliness();

412

413

414 public int set_default_publisher_qos(PublisherQs qos) {
415 return real Parti ci pant.set _default _publisher_gos(qgos);
416

417

418 public int get_defaul t_publisher_qos(PublisherQsHol der gos) {
419 return real Parti ci pant.get _default _publisher_gos(qgos);
420

421

422 public int set_default_subscriber_gos(SubscriberQs qgos) {
423 return real Partici pant.set _defaul t _subscri ber_qgos(qos);
424 }

425

426 public int get_default_subscriber_gos(Subscri ber QsHol der qos) {
427 return real Partici pant.get _defaul t _subscri ber_qgos(qos);
428

429

430 public int set_default_topic_qos(Topi cQos gos) {

431 return real Partici pant.set _default_topic_gos(qos);

432

433

434 public int get_defaul t_topic_qos(Topi cQosHol der qos) {

435 return real Parti ci pant.get _defaul t _topi c_gos(qgos)

436

437

438 public int get_discovered_partici pants(lnstanceHandl eSeqHol der handl es) {
439 return real Partici pant. get di scovered_parti ci pant s( handl es) ;
440

441

442 public int get_discovered participant_dat a(

443 | ong partici pant _handl e,

444 Parti ci pantBui |l ti nTopi cDat aHol der partici pant_data) {
445 return real Parti ci pant.get di scovered_partici pant _dat a(
446 partici pant _handl e, partici pant_data);

447 }

448

449 public int get_discovered_topics(lnstanceHandl eSeqHol der handl es) ({
450 return real Partici pant.get_di scovered_topi cs(handl es);
451

452

453 public int get_discovered_topic_data(

454 | ong topic_handle

455 Topi cBul | ti nTopi cDat aHol der topic_data) {

456 return real Partici pant.get_di scovered_topi c_dat a(

457 topi c_handl e, topic_data);

458 }

459

460 public bool ean contains_entity(long a_handl e)

461 return real Partici pant.contains_entity(a_handl e);

462
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484

}

public int get_current _time(Time_tHolder current _time) {
return real Participant.get_current_time(current_tine);

public int enable() {
return real Parti ci pant. enabl e();

public StatusCondition get_statuscondition() {
return real Partici pant. get_statuscondition();

public int get_status_changes() {
return real Partici pant. get_status_changes();

public I ong get_instance_handl e() {
return real Partici pant. get i nstance_handl e();

ExtDomainParticipantHelperjava

1 /************************************************************************
2 *
3 * Copyright (c) 2007
4 * Prisnlech Ltd.
5 * Al rights Reserved.
6 *
7 * LOG CAL_NAME: Ext Donai nPar ti ci pant Hel per. j ava
8 * FUNCTI ON: OpenSplice DDS Tutorial exanpl e code.
9 * MODULE: Tutorial for the Java progranmm ng | anguage.
10 * DATE j une 2007.
11 LR R R RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREREREEEEEEEEEEEEEEEEEEEEEEEE S
12 =
13 * This file contains the inplenentation for a Hel per class of the extended
14 * Donmmi nPartici pant, that sinul ates the behavi or of a Hel per class with respect
15 * to narrowing an existing Domai nParticipant into its extended representation.
*
%g ***/
18
19 package chatroom
20
21 inport DDS. Domai nParti ci pant;
22
23 public class ExtDomai nParti ci pant Hel per {
24 public static ExtDonminParticipant narrow(
25 Domai nParti ci pant partici pant)
26 return new Ext Domai nParti ci pant (partici pant);
27 }
28 }
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UserL oad.java

1 /************************************************************************
2 *

3 * Copyright (c) 2007

4 * Prisnlfech Ltd.

5 * All rights Reserved.

6 *

7 * LOG CAL_NAME: User Load. j ava

8 * FUNCTI ON: OpenSpl i ce DDS Tutorial exanpl e code.

9 * MODULE: Tutorial for the Java progranm ng | anguage.

10 * DATE j une 2007.

11 LR R R S S S R R S R R R S S R S R S S O
12 *

13 * This file contains the inplementation for the 'UserlLoad executable.
14 =

15 ***/

16

17 package chatroom

18

19 inport DDS. *;
20 inport Chat.*;

21

22 public class UserLoad extends Thread {

23

24 /* entities required by all threads. */

25 public static GuardCondition escape;

26

27 [ **

28 * Sl eeper thread: sleeps 60 seconds and then triggers the Wit Set.
29 */

30 public void run() {

31 i nt status;

32

33 try {

34 sl eep(60000) ;

35 } catch (InterruptedException e) {

36 e.printStackTrace();

37

38 status = escape.set_trigger_val ue(true);

39 Er r or Handl er. checkSt at us(

40 status, "DDS. GuardCondition.set_trigger_val ue");
41 }

42

43 public static void main(String[] args) {

44 [* Ceneric DDS entities */

45 Donai nParti ci pant parti ci pant;

46 Topi ¢ chat MessageTopi c;
47 Topi ¢ nameSer vi ceTopi c;
48 Subscri ber chat Subscri ber;
49 Dat aReader par ent Reader ;

50 QueryCondi tion si ngl eUser ;

51 ReadCondi ti on newUser ;

52 St at usCondi ti on | ef t User;

53 Wi t Set user LoadWs;

54 Li vel i nessChangedsSt at usHol der | i vChangSt atus =
55 new Li vel i nessChangedsSt at usHol der () ;

56

57 /* QosPolicy holders */

58 Topi cQosHol der settingTopi cQos = new Topi cQosHol der () ;
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Topi cQosHol der reliabl eTopi cQos = new Topi cQosHol der () ;
Subscri ber QosHol der subQos = new Subscri ber QosHol der () ;
Dat aReader QosHol der nmessageQos = new Dat aReader QosHol der () ;
/* DDS Identifiers */

String domai n = DOVAI N_| D_DEFAULT. val ue;

i nt st at us;

Condi t i onSeqHol der guar dLi st = new Condi ti onSeqHol der () ;

/* Type-specific DDS entities */

Chat MessageTypeSupport chat MessageTs;
NameSer vi ceTypeSupport naneServi ceTS;
NanmeSer vi ceDat aReader naneSer ver ;
Chat MessageDat aReader | oadAdmi n;
Chat MessageSeqHol der msgLi st
NameSer vi ceSeqHol der nsLi st

new Chat MessageSeqHol der () ;
new NaneServi ceSeqHol der () ;

Sanpl el nf oSeqHol der i nf 0Seq new Sanpl el nf oSeqHol der () ;
Sanpl el nf 0SeqHol der i nf 0Seq2 new Sanpl el nf oSeqHol der () ;
/[* Others */

String[] par ans;

String chat MessageTypeNane;

String nanmeSer vi ceTypeNane;

bool ean cl osed = fal se;

i nt pr evCount = 0;

/* Create a Domai nParticipant (using the
' ThePartici pant Factory' conveni ence macro). */
partici pant = TheParti ci pant Factory. val ue. create_partici pant (
donai n,
PARTI Cl PANT_QOS_DEFAULT. val ue,
nul I,
STATUS_MASK_NONE. val ue) ;
Er r or Handl er . checkHandl e(
partici pant, "DDS. Dormai nPartici pant Factory.create_participant");

/* Register the required datatype for Chat Message. */
chat MessageTS = new Chat MessageTypeSupport();
Er r or Handl er . checkHandl e(

chat MessageTS, "new Chat MessageTypeSupport");
chat MessageTypeNanme = chat MessageTS. get _type_nane();
status = chat MessageTS. regi ster _type(

parti ci pant, chat MessageTypeNane);
Er r or Handl er . checkSt at us(

status, "Chat.Chat MessageTypeSupport.register_type");

/* Register the required datatype for NaneService. */
nanmeSer vi ceTS = new NaneServi ceTypeSupport ();
Er r or Handl er . checkHandl| e(

naneServi ceTS, "new NanmeServi ceTypeSupport");
nameSer vi ceTypeNane = naneServi ceTS. get _t ype_nane();
status = naneServi ceTS. regi ster_type(

partici pant, nanmeServi ceTypeNane);
Er r or Handl er . checkSt at us(

status, "Chat.NaneServiceTypeSupport.register_type");

/* Set the ReliabilityQosPolicy to RELI ABLE. */
status = participant.get_default_topic_qos(reliabl eTopi cQos);
Er r or Handl er. checkSt at us(

status, "DDS. Donmi nPartici pant.get_default_topic_qos");
reliabl eTopi cQos.value.reliability.kind =

191
C Tutorial Guide



Appendices

120 Rel i abi | it yQosPol i cyKi nd. RELI ABLE_RELI ABI LI TY_QCS;

121

122 /* Make the tailored QS the new default. */

123 status = participant.set_default _topic_qos(reliabl eTopi cQos. val ue);
124 Er r or Handl er . checkSt at us(

125 status, "DDS.DonminParticipant.set_default_topic_qgos");
126

127 /* Use the changed policy when defining the Chat Message topic */
128 chat MessageTopi ¢ = partici pant.create_topic(

129 " Chat _Chat Message",

130 chat MessageTypeNane,

131 reliabl eTopi cQos. val ue,

132 nul |,

133 STATUS_MASK_NONE. val ue) ;

134 Er r or Handl er . checkHandl e(

135 chat MessageTopi c,

136 " DDS. Domai nParti ci pant. create_t opi c (Chat Message)");

137

138 /* Set the DurabilityQosPolicy to TRANSI ENT. */

139 status = participant.get_default_topic_qos(settingTopi cQos);
140 Er r or Handl er . checkSt at us(

141 status, "DDS. DonminPartici pant.get_default_topic_qgos");
142 settingTopi cQos. val ue. durability. kind =

143 Dur abi | i t yQosPol i cyKi nd. TRANSI ENT_DURABI LI TY_QCS;

144

145 /* Create the NaneService Topic. */

146 naneSer vi ceTopi ¢ = participant.create_topic(

147 " Chat _NaneSer vi ce",

148 nanmeSer vi ceTypeNane,

149 settingTopi cQos. val ue,

150 nul |,

151 STATUS_MASK_NONE. val ue) ;

152 Er r or Handl er . checkHandl| e(

153 naneSer vi ceTopi ¢, "DDS. Domai nParti ci pant.create_topic");
154

155 /* Adapt the default SubscriberQs to read fromthe

156 "Chat Room'" Partition. */

157 status = participant.get_default_subscriber_gos (subQos);

158 Er r or Handl er. checkSt at us(

159 status, "DDS. Donmmi nPartici pant.get_default_subscriber_gos");
160 subQos. val ue. partition.name = new String[1];

161 subQos. val ue. partition. name[ 0] = new String(" Chat Roont');

162

163 /* Create a Subscriber for the UserlLoad application. */

164 chat Subscri ber = participant.create_subscri ber (

165 subQos. val ue, null, STATUS MASK NONE. val ue);

166 Er r or Handl er . checkHandl e(

167 chat Subscri ber, "DDS. Donmi nPartici pant.create_subscriber");
168

169 /* Create a DataReader for the NanmeService Topic

170 (using the appropriate QS). */

171 par ent Reader = chat Subscri ber. creat e_dat ar eader (

172 nameSer vi ceTopi c,

173 DATAREADER _QOS_USE_TOPI C_QOCsS. val ue,

174 nul |,

175 STATUS_MASK_NONE. val ue) ;

176 Er r or Handl er . checkHandl| e(

177 par ent Reader, "DDS. Subscri ber. create_datareader (NaneService)");
178

179 /* Narrow the abstract parent into its typed representative. */
180 nameServer = NaneServi ceDat aReader Hel per. narr ow( par ent Reader) ;
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Er r or Handl er . checkHandl| e(
nanmeServer, "Chat.NaneServi ceDat aReader Hel per. narrow');

/* Adapt the Dat aReader Qos for the Chat MessageDat aReader to
keep track of all nessages. */

status = chat Subscri ber. get _def aul t _dat ar eader _qos(nessageQos) ;
Er r or Handl er . checkSt at us(

status, "DDS. Subscri ber.get_defaul t _dat areader _qgos");
status = chat Subscri ber. copy_from topi c_qgos(

messageQos, reliabl eTopi cQos. val ue);
Err or Handl er . checkSt at us(

status, "DDS. Subscri ber.copy_fromtopic_qgos");
nmessageQos. val ue. hi story. ki nd =

Hi st oryQosPol i cyKi nd. KEEP_ALL_HI STORY_QCS;

/* Create a DataReader for the Chat Message Topic
(using the appropriate QS). */
par ent Reader = chat Subscri ber. creat e_dat ar eader (
chat MessageTopi c,
messageQos. val ue,
nul |,
STATUS_MASK _NONE. val ue) ;
Er r or Handl er . checkHandl| e(
par ent Reader, "DDS. Subscri ber.create_dat areader (Chat Message)");

/* Narrow the abstract parent into its typed representative. */
| oadAdmi n = Chat MessageDat aReader Hel per . narr owm par ent Reader) ;
Er r or Handl er . checkHandl| e(

| oadAdm n, " Chat. Chat MessageDat aReader Hel per. narrow');

/* Initialize the Query Argunments. */
parans = new String[1];
params[0] = new String("0");

/* Create a QueryCondition that will contain all nessages
wi th userl| D=ownl D */
singl eUser = | oadAdni n. creat e_quer ycondi ti on(

ANY_SAMPLE_STATE. val ue,
ANY_VI EW STATE. val ue,
ANY_| NSTANCE_STATE. val ue,
"user| D=9®",
par ans) ;
Er r or Handl er . checkHandl| e(
si ngl eUser, "DDS. Dat aReader. create_querycondition");

/* Create a ReadCondition that will contain new users only */
newUser = naneServer. create_readconditi on(
NOT_READ_SAMPLE_STATE. val ue,
NEW VI EW STATE. val ue,
ALI VE_| NSTANCE_STATE. val ue) ;
Er r or Handl er . checkHandl e(
newUser, "DDS. Dat aReader. create_readcondition");

/* Cbtain a StatusCondition that triggers only when a Witer
changes Liveliness */
| ef t User = | oadAdmi n. get _statuscondition();
Er r or Handl er . checkHandl| e(
| eft User, "DDS. Dat aReader. get_statuscondition");
status = |l eftUser. set _enabl ed_st at uses(
LI VELI NESS_CHANGED_STATUS. val ue) ;
Er r or Handl er . checkSt at us(
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242 status, "DDS. StatusCondition.set_enabl ed_st atuses");
243

244 /* Create a bare guard which will be used to close the room */
245 escape = new GuardCondition();

246

247 /* Create a waitset and add the ReadConditions */

248 user LoadWs = new Wit Set () ;

249 status = userLoadWs. attach_condi ti on( newlser);

250 Er r or Handl er . checkSt at us(

251 status, "DDS.WaitSet.attach_condition (newldser)");

252 status = userLoadWs. attach_condition(leftUser);

253 Er r or Handl er. checkSt at us(

254 status, "DDS.WiitSet.attach_condition (leftUser)");
255 status = userLoadWs. attach_conditi on(escape);

256 Er r or Handl er . checkSt at us(

257 status, "DDS.WaitSet.attach_condition (escape)");

258

259 /* Initialize and pre-all ocate the GuardLi st used to obtain
260 the triggered Conditions. */

261 guar dLi st. val ue = new Condi tion[ 3];

262

263 /* Renpbve all known Users that are not currently active. */
264 status = nanmeServer.take(

265 nsLi st,

266 i nf 0Seq,

267 LENGTH_UNLI M TED. val ue,

268 ANY_SAMPLE_STATE. val ue,

269 ANY_VI EW STATE. val ue,

270 NOT_ALI VE_| NSTANCE_STATE. val ue) ;

271 Er r or Handl er. checkSt at us(

272 status, "Chat.NaneServi ceDat aReader .t ake");

273 status = naneServer.return_|l oan(nsList, infoSeq);

274 Er r or Handl er . checkSt at us(

275 status, "Chat.NaneServi ceDat aReader.return_|loan");

276

277 /* Start the sleeper thread. */

278 new UserLoad().start();

279

280 whil e (!cl osed)

281 /* Wait until at |east one of the Conditions in the
282 wai tset triggers. */

283 status = userLoadWs. wait (guardLi st, DURATI ON_I NFI NI TE. val ue) ;
284 Er ror Handl er. checkSt at us(status, "DDS.WaitSet._wait");
285

286 /* Wal k over all guards to display information */

287 for (int i = 0; i < guardList.value.length; i++) {
288 if ( guardList.value[i] == newUser ) {

289 /* The newUser ReadCondition contains data */
290 status = naneServer.read_w_condition(

291 nsLi st,

292 i nf 0Seq,

293 LENGTH_UNLI M TED. val ue,

294 newUser) ;

295 Er r or Handl er . checkSt at us(

296 st at us,

297 " Chat . NaneSer vi ceDat aReader . read_w conditi on");
298

299 for (int j =0; j < nsList.value.length; j++) {
300 System out . print! n(

301 "New user: " + nsList.value[j].nane);
302 }
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status = nameServer.return_| oan(nsLi st, infoSeq);
Er r or Handl er. checkSt at us(

status, "Chat.NaneServi ceDat aReader.return_|l oan");

} else if ( guardList.value[i] == leftUser )
/1 Some liveliness has changed (either a DataWiter
/1 joined or a DataWiter |eft)
status = | oadAdmi n. get _|iveliness_changed_st at us(

I i vChangSt at us) ;

Er r or Handl er. checkSt at us(

st at us,
" DDS. Dat aReader . get _| i vel i ness_changed_st atus");

if (livChangStatus. val ue.alive_count < prevCount) {

/* A user has left the Chat Room since a DataWiter
lost its liveliness. Take the effected users
so they will not appear in the list later on. */
status = nameServer.take(
nsLi st,
i nf 0Seq,
LENGTH_UNLI M TED. val ue,
ANY_SAMPLE STATE. val ue,
ANY_VI EW STATE. val ue,
NOT_ALI VE_NO WRI TERS | NSTANCE_STATE. val ue) ;
Err or Handl er . checkSt at us(
status, "Chat.NaneServi ceDat aReader.take");

for (int j = 0; j < nsList.value.length; j++) {
/* re-apply query argunents */
paranms[ 0] =

I nteger.toString(nsList.value[j].userlD);
status = singleUser.set_query_paraneters(parans);
Er r or Handl er . checkSt at us(

st at us,

"DDS. QueryCondi ti on. set_query_paraneters");

/* Read this users history */
status = | oadAdmi n. take_w_condi ti on(
nsgLi st,
i nf 0Seq2,
LENGTH_UNLI M TED. val ue,
si ngl eUser );
Er r or Handl er . checkSt at us(
st at us,
" Chat . Chat MessageDat aReader .t ake_w _condi ti on");

/* Display the user and his history */
System out . printl n(
"Departed user " + nsList.value[j].name +

" has sent " + msgList.value.length +

" nessages.");
status = | oadAdm n.return_| oan(nmsgLi st, infoSeq2);
Er r or Handl er . checkSt at us(

st at us,

" Chat . Chat MessageDat aReader . return_| oan");
nmsgLi st.value = nul|;
i nfoSeq2.value = nul |;

status = naneServer.return_|l oan(nsLi st, infoSeq);
Er r or Handl er. checkSt at us(
st at us,
" Chat . NameSer vi ceDat aReader . ret urn_| oan");
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364 nsLi st.value = null;

365 i nfoSeq. val ue = nul | ;

366

367 prevCount = |ivChangStatus. val ue. al i ve_count;
368

369 } else if ( guardList.value[i] == escape ) {

370 System out . printl n("UserLoad has term nated.");
371 cl osed = true;

372 }

373 el se

374

375 assert false : "Unknown Condition";

376 };

377 } /* for */

378 } /* while (!closed) */

379

380 /* Renpove all Conditions fromthe WaitSet. */

381 status = userLoadWs. det ach_condi ti on(escape);

382 Er r or Handl er . checkSt at us(

383 status, "DDS. Wit Set.detach_condition (escape)");

384 status = userLoadWs. detach_condition(leftUser);

385 Er r or Handl er. checkSt at us(

386 status, "DDS. Wit Set.detach_condition (leftUser)");

387 status = userLoadWs. det ach_condi ti on( newlser);

388 Er r or Handl er . checkSt at us(

389 status, "DDS. Wit Set.detach_condition (newdser)");

390

391 /* Free all resources */

392 status = participant.del ete_contained_entities();

393 Er r or Handl er. checkSt at us(

394 status, "DDS. Domai nParticipant.del ete_contained_entities");
395 status = ThePartici pant Factory. val ue. del ete_parti ci pant (partici pant);
396 Er r or Handl er. checkSt at us(

397 status, "DDS. Dommi nPartici pant Factory. del ete_partici pant");
398

399 }

400

401}
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