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1 INTRODUCTION 
 

This document is a developer guide describing the OpenCCM platform. OpenCCM is the 
first public available open source implementation of the Object Management Group’s 
CORBA Component Model (OMG CCM, see the specification at http://www.omg.org/cgi-
bin/doc?formal/2002-06-65). OpenCCM allows users to design, implement, compile, deploy 
and execute CCM compliant applications. 

 

1.1 Goals 
 

Through the OpenCCM platform architecture and source files, we are going to describe in 
this guide: 

 

• The OpenCCM compilation, development and production chain:  

o The OMG IDL3, PSDL and CIDL compilers 

o The Abstract Syntax Tree (AST) and the OMG IDL3 Repository (IR3) 

o The IDL, CIDL, CIF and PSDL generators 

o CCM’s OMG IDL and CIDL mappings 

o Java container generator (skeletons, interceptors, etc) 

o Java implementation template generator 

o XMI 1.1 UML documents generator 

• The OpenCCM deployment infrastructure: support of the Component I nst al l at i on, 
Component Ser ver , and Cont ai ner  interfaces of the CORBA Components 
specification, the deployment tool for Component Assembly Descriptor (CAD) XML 
descriptors, etc. 

• The OpenCCM Runtime: the Java runtime library for Java Components, the Java 
Component server to deploy and execute Java components 
(org.objectweb.ccm.Components,  org.objectweb.ccm.Containers and 
org.objectweb.ccm.runtime.cif packages). 

• Others OpenCCM packages and their goal 

• Results of  the compilation and installation of OpenCCM 

 

1.2 Target audience 
 

The target audience for this tutorial includes all OpenCCM developers. 

 

1.3 Document Convention 
 

Description: Times New Roman:12 

Example or source code: Cour i er  New: 10 
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2 INSIDE OPENCCM  PLATFORM AND PRODUCTION CHAIN 
 

2.1 Overview of the OpenCCM production chain 
 

Input of the OpenCCM production chain be various kind of descriptions. This includes: 

 

• CORBA components and interfaces definitions via OMG IDL3 (Interface Definition 
Language) files,  

• Persistent states via OMG PSDL (Persistent State Definition Language) files,  

• CORBA component’s implementation structure via OMG CIDL (Component 
Implementation Definition Language) files. 

 

The following figure shows a global view of the OpenCCM production and generation chain: 

 

 

Figure 1 – Overview of the OpenCCM Production Chain 

 

IDL / PSDL / CIDL compiler allows the generation of two kind of files:  

• descriptions files, i.e.  
o IDL3, PSDL and CIDL regeneration 

o IDL2 equivalent mappings of IDL3 descriptions, and  

o IDL2 equivalent interfaces for CIDL descriptions (based on the CIF 
specification), 

• runtime required files, i.e.  

o Java OpenCCM skeletons (component skeletons, container classes, CIF 
interfaces and component executor implementation skeletons), and  

o Java implementation patterns (on which users can start to write its Java 
implementation files, i.e. the business code).  
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regeneration 
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In order to realize compilation and generation, several software elements are provided by 
the OpenCCM production chain:  

 

• The Parser 

• The Abstract Syntax Tree (AST) 

• The Interface Repository (IR) 

• Generators 

 

In the next part of the document, we are going to detail the OpenCCM platform 
architecture for each part of production chain. OpenCCM platform is composed of many 
directories. Each part of the distribution contributes to the OpenCCM production chain.  

The OpenCCM platform distribution architecture is the following:  

 
OpenCCM 

+- - - conf i g 

¦    +- - - BES- 5. 0. 2 

¦    +- - - JacORB- 1. 4 

¦    +- - - OpenORB- 1. 2. 1 

¦    +- - - OpenORB- 1. 3. 0 

¦    +- - - ORBacus- 4. 1 

+- - - demo 

¦    +- - - common 

¦    +- - - demo1 

¦    +- - - demo2 

¦    +- - - demo3 

¦    +- - - di nner  

¦    +- - - hel l o 

+- - - doc 

+- - - ext er nal s 

¦    +- - - ant  

¦    +- - - cpp 

¦    +- - - ot s 

¦    +- - - vel oci t y 

¦    +- - - wi npr ocess 

¦    +- - - xml _dt d 

+- - - sr c 

¦    +- - - doxygen 

¦    +- - - dt d 

¦    +- - - i dl  

¦    +- - - j ava 

¦    +- - - uni x 

¦    +- - - wi ndows 

¦    +- - - wi npr ocess 

¦    +- - - xml  

+- - - t est  

Figure 2 – The OpenCCM Distribution Architecture  
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Before compilation and installation of the platform, the OpenCCM distribution 
contains the following directories: config, demo, doc, externals, src and test. Other directories 
are generated by the compilation process (for instance ORBacus-4.1, obviously depending of 
the installed user’s ORB) and installation process (build, containing all necessary scripts and 
Java archive files). 

 

Let us have a look at OpenCCM source files (the src directory):  

 
+- - - src 

¦    +- - - doxygen 

¦    +- - - dt d 

¦    +- - - i dl  

¦    +- - - j ava 

¦    ¦    +- - - or g 

¦    ¦        +- - - obj ect web 

¦    ¦            +- - - ccm 

¦    ¦            +- - - cor ba 

¦    ¦            ¦    +- - - ast  

¦    ¦            ¦    +- - - command 

¦    ¦            ¦    +- - - gener at or  

¦    ¦            ¦    +- - - par ser  

¦    ¦            ¦    +- - - ut i l  

¦    ¦            +- - - ut i l  

¦    +- - - uni x 

¦    +- - - wi ndows 

¦    +- - - wi npr ocess 

¦    +- - - xml  

Figure 3 - OpenCCM Source Directory Content 

 

The java directory contains the org.objectweb.corba OpenCCM package which provides 
implementation for the Parser, the AST and generators. 
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2.2 The Parser  Implementation Source files 
 

The following figure details the global architecture of the OpenCCM Parser: 

 

 

Figure 4 - The Parser Architecture 

 

The parser uses the JavaCC tool (http://www.webgain.com/products/java_cc/) to 
generate the Java parser files, using a Backus Naur Form (BNF) grammar and Java code. It 
checks syntax and creates declarations in the Abstract Syntax Tree (AST). The AST is a 
mirror of parsed declarations of IDL, PSDL and CIDL files. 

The following figure shows the files used by the Parser (generated Java files and main 
Parser.jj file) in the org.objectweb.corba.parser package. 
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+- - - sr c 

|    +- - - doxygen 

|    +- - - dt d   

|    +- - - i dl  

|    +- - - j ava 

|    |    \ - - - or g 

|    |        \ - - - obj ect web 

|    |            +- - - ccm 

|    |            +- - - cor ba 

|    |            |    +- - - ast   

|    |            |    +- - - command 

|    |            |    +- - - gener at or    

|    |            |    +- - - parser 

|    |            |    |    \ - - - l i b 

|    |            |    |            Decl ar at or Li st . j ava 

|    |            |    |            Er r or Manager . j ava 

|    |            |    |            Par seExcept i on. j ava 

|    |            |    |            Par ser . j ava 

|    |            |    |            Par ser . j j  

|    |            |    |            Par ser Const ant s. j ava 

|    |            |    |            Par ser TokenManager . j ava 

|    |            |    |            Si mpl eChar St r eam. j ava 

|    |            |    |            Token. j ava 

|    |            |    |            TokenMgr Er r or . j ava 

|    |            |    |             

|    |            |    \ - - - ut i l  

|    |            \ - - - ut i l  

|    +- - - uni x 

|    +- - - wi ndows 

|    +- - - wi npr ocess 

|    \ - - - xml  

Figure 5 - Java Implementation of the Parser 

 

The lib directory contains a main Parser.jj file which allows, using JavaCC tool, to 
generate Java parser files. As explained in the first part of this document, the parser allows to 
feed the AST by using IDL3, PSDL and CIDL description files. 

 

Here is an example of a BNF grammar: 
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/ * *  

 *  ( 115)  <component _header > : : = " component "  <i dent i f i er > 

 *                                    [  <component _i nher i t ance_spec> ]  

 *                                    [  <suppor t ed_i nt er f ace_spec> ]  

 * /  

Component Decl  component _header ( )  :  

{  

    St r i ng name;  

    Component Decl  component  = nul l ;  

}  

{  

  " component "  name=i dent i f i er ( )  

    {  

        t r y 

        {  

            component  = cur r ent Scope_. decl ar eComponent ( name) ;  

        }  

        cat ch ( or g. omg. CORBA. Syst emExcept i on exc)  

        {  

            er r or ( exc) ;  

        }  

    }  

  [  component _i nher i t ance_spec( component )  ]  

  [  suppor t ed_i nt er f ace_spec( component . get Suppor t edI nt er f aceLi st ( ) )  ]  

    {  

        r et ur n component ;  

    }  

}  

 

The first thing to do is to give a name for the rule (component _header ( )  here). Our 
production rule is similar to a Java method and so can take some parameters and return a 
specific type (in this case, this rule takes no parameter and return a Component Decl  type). 
Next, we declare variables used by the rule (here name and component ). Then we have to 
write the body of the rule: 

• “ component ”  keyword means that the parser expect this specific word in the file. 

• Inside the body of the rule, we insert Java code to add processing. In this particular 
rule, using component  = cur r ent Scope_. dec l ar eComponent ( name)  allows to 
declare the component in the AST.  

Mainly, the body of a rule is composed of expected specific keywords, calls of other 
declared rules and Java code for processing. 
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2.3 The Abstract Syntax Tree (AST) 
 

The Abstract Syntax Tree (called AST in the next part of the document) is part of the 
OpenCCM production chain allowing to make the link between the Java Parser described 
below and the Interface Repository (IR). 

The following figure details links between the declarations put in the AST and the IR: 
 

 

Figure 6 - The Abstract Syntax Tree 

 

The AST is bound to the Interface Repository. An IDL3 declaration put in the AST is 
automatically registered in the interface reposirory (IR). The AST can be fed from the IR for 
IDL3 declarations. 

It can also contain PSDL and CIDL declarations and providing IDL interface to access these 
declarations. 

 

Java implementation files for the AST are the following: 

Bind to 

Put 
declarations 

IDL3 
View 

IDL2 
View 

PSDL/CIDL 
declarations 
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+- - - sr c 

|    +- - - doxygen 

|    +- - - dt d    

|    +- - - i dl  

|    +- - - j ava 

|    |    \ - - - or g 

|    |        \ - - - obj ect web 

|    |            +- - - ccm 

|    |            +- - - cor ba 

|    |            |    +- - - ast 

|    |            |    |    +- - - api  

|    |            |    |    |        ASTEr r or . j ava 

|    |            |    |    \ - - - l i b 

|    |            |    |            Abst r act I nt er f aceDecl I mpl . j ava 

|    |            |    |            Abst r act St or ageHomeDecl I mpl . j ava 

|    |            |    |            Abst r act St or ageHomeLi st I mpl . j ava 

|    |            |    |            Abst r act St or ageTypeDecl I mpl . j ava 

|    |            |    |            Abst r act St or ageTypeLi st I mpl . j ava 

|    |            |    |            Al i asDecl I mpl . j ava 

|    |            |    |            AnyVal ueI mpl . j ava 

|    |            |    |            At t r i but eDecl I mpl . j ava 

|    |            |    |            Ci dl ScopeI mpl . j ava 

|    |            |    |            Component BaseI mpl . j ava 

|    |            |    |            Component Decl I mpl . j ava 

|    |            |    |            Composi t i onDecl I mpl . j ava 

|    |            |    |            Const ant Decl I mpl . j ava 

|    |            |    |            ConsumesDecl I mpl . j ava 

|    |            |    |            Decl ar at i onI mpl . j ava 

|    |            |    |            Decl ar at i onKi ndI mpl . j ava 

|    |            |    |            Decl ar at i onLi st I mpl . j ava 

|    |            |    |            . . .  

|    |            |    |             

|    |            |    +- - - command 

|    |            |    +- - - gener at or  

|    |            |    +- - - par ser  

|    |            |    \ - - - ut i l  

|    |            \ - - - ut i l   

|    +- - - uni x 

|    +- - - wi ndows 

|    +- - - wi npr ocess 

|    \ - - - xml  

Figure 7 - Java Implementation of the AST 

 

The lib directory contains implementation files for the AST. The API for the AST is 
described in the src\idl\ow_corba_ast_api.idl IDL source file. 
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All implementation files are inherited from the DeclarationImpl.java file. This class 
provides methods to load declarations in the AST from the IR. These methods are load() for 
an IDL3 declaration and loadAsMapping() for an IDL2 declaration. 

 

After the OpenCCM compilation process, all classes of the API implementation are generated 
in the <used_ORB_name>\classes\org\objectweb\corba\ast directory. 

 

The ir3_feed command line tool of OpenCCM, is used to create instances of the meta-
types that correspond to the IDL3 declarations contained in the IDL3 file given as parameter. 
Before using ir3_feed, as explained in the “Getting started with OpenCCM” user guide, the 
IR3 must be started with the ir3_start command. This last process feeds the OpenCCM’s 
IDL3 Repository with the IFR3_0.idl file (the OMG IDL file for the OMG IDL3 Repository 
description) and the Components.idl file (the OMG IDL for the CCM's Components module). 

 

2.4 Implementation of the OpenCCM generators 
 

The OpenCCM generators architecture: 

 

 

Figure 8 - The OpenCCM Generators Architecture 

 

Using declarations provided by the AST, the generator is based on the Velocity engine 
(http://jakarta.apache.org/velocity/). This engine uses template files in order to generate code. 

 

The OpenCCM generators’  implementations are located in the following packages: 

visit 

Generator 

Java code 
IDL 

CIDL 
 

IDL 
CIDL 

 

Generated 
code 

Template 

generate 
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+- - - sr c 

|    +- - - doxygen 

|    +- - - dt d 

|    +- - - i dl  

|    +- - - j ava 

|    |    \ - - - or g 

|    |        \ - - - obj ect web 

|    |            +- - - ccm 

|    |            +- - - cor ba 

|    |            |    +- - - ast  

|    |            |    +- - - command 

|    |            |    +- - - generator 

|    |            |    |    +- - - ci dl   

|    |            |    |    +- - - ci f   

|    |            |    |    +- - - common 

|    |            |    |    +- - - i dl     

|    |            |    |    +- - - j ava 

|    |            |    |    \ - - - psdl   

|    |            |    +- - - par ser  

|    |            |    \ - - - ut i l  

|    |            \ - - - ut i l      

|    +- - - uni x 

|    +- - - wi ndows 

|    +- - - wi npr ocess 

|    \ - - - xml  

Figure 9 - The OpenCCM Generators Implementation 

 

2.4.1 The Basic Generator 
 

Generators are based on the Velocity template engine and the  .vm template files to 
generate class Java code. The common template file for all generators is common.vm file. 

 The common directory contains: 

• Generator.java : the Velocity wrapper  

• GeneratorBase.java : implements methods to visit the AST and methods for 
generation 

• Indentor.java: class to indent code 

 

The basic generator is used as a base for other specific generators (IDL, PSDL, CIDL and 
CIF).  For the IDL, PSDL and CIDL generators, the object found in the AST is sent to a 
Velocity macro associated to this object. For the Java generator, the generator visit the AST 
and objects are created in the Java AST (which is located in the 
org.objectweb.corba.generator.java.ast package). 
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+- - - gener at or  

|    +- - - ci dl      

|    +- - - ci f    

|    +- - - common 

|    |    |    common. vm 

|    |    |     

|    |    +- - - api  

|    |    |        Gener at or . j ava 

|    |    |        Gener at or Base. j ava 

|    |    |         

|    |    \ - - - l i b 

|    |            Gener at i onExcept i on. j ava 

|    |            Gener at or . j ava 

|    |            Gener at or Base. j ava 

|    |            I ndent or . j ava 

|    |             

|    +- - - i dl      

|    +- - - j ava 

|    \ - - - psdl  

Figure 10 - The Basic Generator 

 

The next part describes implementation files for specific generators. UML class 
diagram of generators can be found in annexes. 

 

2.4.2 The OpenCCM OMG IDL Generator 
 
+- - - gener at or  

|    +- - - ci dl  

|    +- - - ci f   

|    +- - - common   

|    +- - - idl 

|    |    |    i dl 3. vm 

|    |    |     

|    |    +- - - api  

|    |    |        I DL2Gener at or . j ava 

|    |    |        I DL3Gener at or . j ava 

|    |    |         

|    |    \ - - - l i b 

|    |            I DL2Gener at or . j ava 

|    |            I DL3Gener at or . j ava 

|    |            I DLTr ansl at or . j ava 

|    |             

|    +- - - j ava  

|    \ - - - psdl  

Figure 11 - The OMG IDL3 and IDL2 Generators  
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The OpenCCM IDL generator allows to generate OMG IDL3 definitions associated to 
an IR3 object. The Java source files IDL3Generator.java (interface in api subdirectory and 
implementation in lib subdirectory), and the idl3.vm template describe the generation of IDL3 
files. 

The generation of OMG IDL2 mappings are implemented in IDL2Generator.java file. 

 

2.4.3 The OpenCCM PSDL Generator 
 
+- - - gener at or  

|    +- - - ci dl  

|    +- - - ci f  

|    +- - - common 

|    +- - - i dl   

|    +- - - j ava 

|    \ - - - psdl 

|        |    psdl . vm 

|        |    psdl 2j ava. vm 

|        |     

|        +- - - api  

|        |        PSDLGener at or . j ava 

|        |         

|        \ - - - l i b 

|                PSDL2JavaGener at or . j ava 

|                PSDLGener at or . j ava 

|                PSDLTr ansl at or . j ava 

Figure 12 - The OpenCCM PSDL Generator Implementation  

 

The OpenCCM Persistent State Definition Language (PSDL) generator allows to 
generate PSDL definitions describing persistent state of a component, from IDL, PSDL or 
CIDL files. 

PDSLGenerator.java file in lib subdirectory implements the PSDL generator interface. 

Note that as illustrated in the figure 6, PSDL and CIDL declarations are present only in the 
AST, contrary to IDL declarations which are automatically registered in the IR once having 
put in the AST . 

 

2.4.4 The OpenCCM CIDL Generator 
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+- - - gener at or  

|    +- - - cidl 

|    |    |    c i dl . vm 

|    |    |     

|    |    +- - - api  

|    |    |        CI DLGener at or . j ava 

|    |    |         

|    |    \ - - - l i b 

|    |            CI DLGener at or . j ava 

|    |            CI DLTr ansl at or . j ava 

|    |             

|    +- - - ci f  

|    +- - - common 

|    +- - - i dl  

|    +- - - j ava 

|    \ - - - psdl  

Figure 12 - The OpenCCM CIDL Generator Implementation  

 

The OpenCCM CIDL generator allows to generate CIDL definitions describing 
component implementations, from IDL, CIDL or PSDL files. 

 

2.4.5 The OpenCCM CIF Generator 
 
+- - - gener at or  

|    +- - - ci dl       

|    +- - - cif 

|    |    |    c i f . vm 

|    |    |     

|    |    +- - - api  

|    |    |        CI F_I DLGener at or . j ava 

|    |    |        CI F_JavaGener at or . j ava 

|    |    |         

|    |    \ - - - l i b 

|    |            CI F_I DLGener at or . j ava 

|    |            CI F_JavaGener at or . j ava 

|    |             

|    +- - - common 

|    +- - - i dl      

|    +- - - j ava   

|    \ - - - psdl  
 

Figure 13 - The OpenCCM CIF Generator Implementation 
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CIF_IDLGenerator.java class in lib subdirectory implements the CIF generator 
interface (component and home executor API). As for others generators, it extends the 
GeneratorBase.java class and generate CIF from declarations of the AST. 
CIF_JavaGenerator.java class then generate classes for CIF implementation (component 
executor implementation skeletons). 

 

2.5 OpenCCM Production Chain Commands  
 

Java source files of OpenCCM production chain commands are located in 
src\java\org\objectweb\corba\command\ directory 

 
+- - - sr c 

|    +- - - doxygen 

|    +- - - dt d    

|    +- - - i dl  

|    +- - - j ava 

|    |    \ - - - or g 

|    |        \ - - - obj ect web 

|    |            +- - - ccm 

|    |            +- - - cor ba 

|    |            |    +- - - ast     

|    |            |    +- - - command 

|    |            |    |    +- - - api   

|    |            |    |    \ - - - l i b  

|    |            |    +- - - gener at or          

|    |            |    +- - - par ser    

|    |            |    \ - - - ut i l        

|    |            \ - - - ut i l  

|    +- - - uni x 

|    +- - - wi ndows 

|    +- - - wi npr ocess 

|    \ - - - xml  

Figure 14 - OpenCCM Production Chain Commands 

 

The lib directory contains Java implementation files of OpenCCM commands (IDL3, 
IDL2, CIDL and PSDL generations):  
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+- - - command 

|    +- - - api   

|    \ - - - lib 

|            Appl i cat i onBase. j ava 

|            Appl i cat i onSer ver Base. j ava 

|            CI DLt oCI DL. j ava 

|            CI DLt oCI F. j ava 

|            CommandOnASTBase. j ava 

|            CommandOnI R3Base. j ava 

|            Compi l er Base. j ava 

|            Compi l er Gener at or Base. j ava 

|            Gener at or Base. j ava 

|            I DL3Check. j ava 

|            I R3Dest r oy. j ava 

|            I R3Feed. j ava 

|            I R3t oI DL2. j ava 

|            I R3t oI DL3. j ava 

|            Opt i onMul t i pl eAr gument s. j ava 

|            PSDLt oPSDL. j ava 

Figure 15 - Java Implementation of OpenCCM Commands  

 

The api directory contains interfaces of the main OpenCCM command scripts 
implemented in previous lib directory, for IDL3, IDL2, CIDL, PSDL and CIF generations: 

 
+- - - command 

|    +- - - api 

|    |        Appl i cat i on. j ava 

|    |        Appl i cat i onSer ver . j ava 

|    |        CI DLt oCI DL. j ava 

|    |        CI DLt oCI F. j ava 

|    |        CommandOnAST. j ava 

|    |        CommandOnI R3. j ava 

|    |        Compi l er . j ava 

|    |        Gener at or . j ava 

|    |        I DL3Check. j ava 

|    |        I R3Dest r oy. j ava 

|    |        I R3Feed. j ava 

|    |        I R3t oI DL2. j ava 

|    |        I R3t oI DL3. j ava 

|    |        PSDLt oPSDL. j ava 

|    |         

|    \ - - - l i b  

Figure 16 - Interfaces for OpenCCM Command 

 

The following figure describes dependancies between OpenCCM command classes: 
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Figure 17 - OpenCCM Command Classes Diagram 

 

In the following paragraphs, we detail each command of OpenCCM production chain’s 
generators.  

 

2.5.1 About OpenCCM Command Scripts 
 

There are two ways to run an OpenCCM command: 
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• Directly executing the .bat or .sh file depending on the OS platform (Windows or 
Unix), which start the Java virtual machine with classpath option for externals Java 
archives dependencies, 

• Using the Java launcher to execute scripts. This launcher uses XML configuration files 
to start the command. Theses XML files describes which Java archive files or other 
XML files are necessary to execute the command 

 

XML configuration files are based on the following DTD: 

 

<! ELEMENT l auncher Conf i g     

    (  i ncl ude    |  r un    |  cl asspat h    |  ar gument s    |  pr oper t i es    ) *  > 

<! ELEMENT i ncl ude EMPTY > 

<! ATTLI ST i ncl ude    ur l  CDATA #REQUI RED> 

 

<! ELEMENT r un EMPTY > 

<! ATTLI ST r un  i d CDATA #REQUI RED 

               mai ncl assname CDATA #REQUI RED 

               c l asspat h I DREF #I MPLI ED 

               ar gument s I DREF #I MPLI ED 

               pr oper t i es I DREF #I MPLI ED> 

 

<! ELEMENT cl asspat h    ( pat h) * > 

<! ATTLI ST cl asspat h    i d I D #REQUI RED> 

 

<! ELEMENT pat h EMPTY > 

<! ATTLI ST pat h   ur l  CDATA #I MPLI ED 

                 c l asspat h I DREF #I MPLI ED> 

 

<! ELEMENT ar gument s    ( ar gument ) * > 

<! ATTLI ST ar gument s    i d I D #REQUI RED> 

 

<! ELEMENT ar gument  EMPTY > 

<! ATTLI ST ar gument   val ue CDATA #I MPLI ED 

          ar gument s I DREF #I MPLI ED> 
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<! ELEMENT pr oper t i es    ( pr oper t y) * > 

<! ATTLI ST pr oper t i es    i d I D #REQUI RED> 

<! ELEMENT pr oper t y EMPTY > 

<! ATTLI ST pr oper t y    name CDATA #I MPLI ED 

                      val ue CDATA #I MPLI ED 

                      pr oper t i es I DREF #I MPLI ED> 

Figure 18 - The Launcher  DTD 

 

The main elements needed in an XML configuration file are : include, run, classpath, 
arguments and properties. Those elements are uniquely identified by an ID. This ID is the 
same for all elements of all included files. 

The include element allows to include other XML configuration files. The run element 
indicate which is the main class to run. classpath attribut of this run element give it Java 
archive to add to the classpath. Through arguments and properties elements, the launcher can 
replace a “ @tag@ like”  by its Java associated property. 

 

Here is two examples of XML configuration files, used by many OpenCCM command: 

 

ORB. xml  

<l auncher conf i g> 

    <c l asspat h i d=" or b" > 

        <pat h ur l =" f i l e: C: / Or bacus/ OB- 4. 1. 0/ l i b/ OB. j ar "  / >  

        <pat h ur l =" f i l e: C: / Or bacus/ OB- 4. 1. 0/ l i b/ OBNami ng. j ar "  / >  

        <pat h ur l =" f i l e: C: / Or bacus/ OB- 4. 1. 0/ l i b/ OBUt i l . j ar "  / >  

   </ c l asspat h> 

</ l auncher conf i g> 

Pr oduct i onChai n. xml  

<l auncher Conf i g> 

 <i ncl ude ur l =" @LAUNCHER_XML_DI R@/ ORB. xml "  / >  

     <cl asspat h i d=" cp_pr oduct i on_chai n" > 

           <pat h ur l =" f i l e: @LI B_DI R@/ OpenCCM. j ar "  / >  

           <pat h c l asspat h=" or b"  / >  

     </ c l asspat h> 
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 <ar gument s i d=" ar g_pr oduct i on_chai n" > 

  < <ar gument  val ue=" - ORBI ni t Ref  
I nt er f aceReposi t or y=f i l e: @OpenCCM_CONFI G_DI R@@f i l e. separ at or @I R3. I OR"  / >  

 </ ar gument s> 

</ l auncher Conf i g> 

Figure 19 - XML Configuration Files for ORB and Production Chain 

 

2.5.2 Starting the OpenCCM’s OMG IDL3 Repository (IR3) 
 

Dependencies and entry point for ir3_start command are so:  

 

• OpenCCM Java archive file (OpenCCM.jar) 

• The XML configuration file for the installed ORB (ORB.xml, listing Java archive for 
the used ORB) 

• The org.objectweb.corba.command.lib.IR3Install class 

 

The ir3_start command runs IR3Install class which is located in \src\java\ 
org\objectweb\corba\command\ directory 

 

<l auncher Conf i g> 

    <i ncl ude ur l =" @LAUNCHER_XML_DI R@/ ProductionChain.xml"  / > 

    <r un i d=" def aul t "  

         mai ncl assname=" or g. obj ect web. ccm. scr i pt s. IR3Install"  

         c l asspat h=" cp_pr oduct i onchai n"  

    / > 

</ l auncher Conf i g> 

Figure 20 – The XML Configuration File of OpenCCM’s IR3Install 

 

The lib directory contains Java implementation files for the ir3_start command and api 
directory the APIs. 

 

2.5.3 Feeding the OpenCCM IR3 with an OMG IDL3 file 
 

The ir3_feed command script compiles the IDL3 file and feed the OpenCCM’s IR3. 
As for the ir3_start command (and others), Java source files for ir3_feed are located in 
\src\java\org\objectweb\corba\command\ directory (the lib directory for the implementations 
and the api directory for the interfaces). 
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<! - -   El ement s r equi r ed t o r un t he I R3Feed scr i pt .                      - - > 

<l auncher Conf i g> 

    <i ncl ude ur l =" @LAUNCHER_XML_DI R@/ Pr oduct i onChai n. xml "  / > 

    <ar gument s i d=" ar g_i r 3_f eed" > 

        <ar gument  val ue=" - I @I DL_DI R@"  / > 

    </ ar gument s> 

    <r un i d=" def aul t "  

         mai ncl assname=" or g. obj ect web. cor ba. command. l i b. IR3Feed"  

         c l asspat h=" cp_pr oduct i onchai n"  

         ar gument s=" ar g_i r 3_f eed"  

    / > 

</ l auncher Conf i g> 

Figure 21 - The XML Configuration File the OpenCCM’s IR3Feed 

 

The ir3_feed command run the org.objectweb.corba.command.lib.IR3Feed class, and 
dependencies in XML configuration file are OpenCCM.jar archive (build after compilation 
and installation of OpenCCM platform in build\lib directory) , ORB.xml file and a argument 
XML element to include necessary IDL files (located in \build\idl\ directory generated after 
compilation process).  

 

2.5.4 Generator for equivalent OMG IDL 2.4 mappings from an OMG IDL3 file 
 

The ir3_idl2 command generates OMG IDL2.4 mappings associated to an 
OpenCCM’s IR3 object. It uses the org.objectweb.corba.command.lib.IR3toIDL2 class to run 
the generator. 

Java source files for ir3_idl2 command are IR3toIDL2.java (implementation, in lib 
subdirectory) and IR3toIDL2Operations.java (the interface, in api subdirectory). 

The generator uses the Velocity tool to generate code, from a template file, dependencies for 
ir3_idl2 command are:  

 

• The OpenCCM.jar archive 

• The ORB.xml XML configuration file 

• A Velocity.xml XML configuration file that contains all necessary Java archives to run 
Velocity 
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<! - -   El ement s r equi r ed t o r un t he I R3t oI DL2 command.                   - - > 

<l auncher Conf i g> 

    <i ncl ude ur l =" @LAUNCHER_XML_DI R@/ Generator.xml"  / > 

    <r un i d=" def aul t "  

         mai ncl assname=" or g. obj ect web. cor ba. command. l i b. IR3toIDL2"  

         c l asspat h=" cp_gener at or "  

         pr oper t i es=" pr op_gener at or "  

    / > 

</ l auncher Conf i g> 

Figure 22 - The XML Configuration File the OpenCCM’s IR3toIDL2 generator 

 

 

2.5.5 OpenCCM IDL3 Generator Command 
 

The ir3_idl3 command runs the org.objectweb.corba.command.lib.IR3toIDL3 class 
and allows to generate IDL3 description for a declaration of the repository. This class uses the 
IDL3 generator in \org\objectweb\corba\generator\idl\ directory. 

Required elements for this script are the same as in the IDL2 generator (OpenCCM.jar 
archive, ORB.xml and Velocity.xml configuration files). 

 

 

2.5.6 OpenCCM PSDL Generator Command 
 

This command run org.objectweb.corba.command.lib.PSDLtoPSDL class and allow to 
generate PSDL from a PSDL file. This class uses the PSDL generator in 
org\objectweb\corba\generator\psdl\ directory. 

Required elements for this command are the same as IDL2 generator (OpenCCM.jar archive, 
ORB.xml and Velocity.xml configuration files). 

 

 

2.5.7 OpenCCM CIDL Generator Command 
 

CIDL to CIDL command run org.objectweb.corba.command.lib.CIDLtoCIDL class 
and allows to generate CIDL from a CIDL file. This class uses the CIDL generator in 
org\objectweb\corba\generator\cidl\ directory. It also extends the PSDLtoPSDL class and 
implements CIDLtoCIDLOperations class in api subdirectory. 

Required elements for this script are the same as IDL2 generator’s ones (OpenCCM.jar 
archive, ORB.xml and Velocity.xml configuration files). 
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2.5.8 CIF and Java Component Segmented Implementation Skeletons Generator 
 

org.objectweb.corba.command.lib.CIDLtoCIF class allows to generate Java skeletons 
implementation of homes, components and segments. Indeed, the Component Implementation 
Framework (CIF) programming model, through the Component Implementation Definition 
Language (CIDL), is used to: 

• describe component composition and how components should be implemented, 

• generate executor skeletons which provide segmentation of component executors and 
implementation of callback operations 

• manage component’s persistent state with OMG Persistent Definition Language 
(PSDL) 

 

The next figure depicts dependencies between theses different languages: 

 

Figure 23 – OMG IDL, PSDL and CIDL dependencies 

 

CIDLtoCIF class extends the IR3toIDL2 class and do the following:  

• runs the CIF IDL generator (CIF_IDLGenerator class in 
org.objectweb.corba.generator.cif.lib package),  

• creates an IDL2 repository and launch the IDL2 generator, 

• generates CIF implementation with CIF_JavaGenerator, 

• and deletes CIF delarations in the IR. 
 

Using these generated Java implementation skeletons for homes, compositions and segments, 
developpers only have to concentrate on business code to write component implementations. 

 

2.5.9 Java Container Classes Generator  
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The Java container generator (ir3_java command tool) is used to generate container 
specific classes, such as the component extended skeletons or interceptors. As described in the 
CCM specification, non-business operations (home implicit operations, connection 
operations, etc) are implemented in the generated extended skeletons. 

 

The ir3_java command runs the org.objectweb.ccm.scripts.IR3toJava class which generates 
Java OpenCCM skeletons. This class extends org.objectweb.ccm.CORBA.Application and do 
the following things when launched: 

• Obtains the reference of the Interface Repository,  

• starts an AST binded to the IR, 

• Generate Java skeletons using 
org.objectweb.ccm.visitorIDL3.java.IDL3_JavaSkeleton class. 

 

2.5.10 Java Component Implementation Templates Generator 
 

The ir3_jimpl command runs the org.objectweb.ccm.scripts.IR3toJavaImpl class which 
generates Java component monolithic implementation templates on which developpers can 
starts to write their business code in order to implement components and homes of the 
application. This class extends the org.objectweb.ccm.CORBA.Application class and do the 
following things when launched:  

• obtains the IR,  

• starts an AST, and  

• uses the “org.objectweb.ccm.visitorIDL3.java.IDL3_JavaImpl”  class to generate Java 
template classes. 

 

2.5.11 XMI 1.1 Generator 
 

The ir3_xmi command run the org.objectweb.ccm.scripts.IR3toXMI class which 
generate XMI 1.1 UML documents. The XMI generator package is composed of the 
following classes: 
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Figure 24 - The XMI Generator Package 

 

To use this command, the OMG IDL3 interface repository must be started with the ir3_start 
command. Here is an example of use of the ir3_xmi command to generate a XMI 1.1 UML 
file. 

 
C: \ ORB3\ OpenCCM- 0. 6\ demo\ demo1>ccm_install 

The OpenCCM Pl at f or m wi l l  be i nst al l ed.  

Cr eat i ng t he C: \ ORB3\ OpenCCM- 0. 6\ ORBacus- 4. 1\ OpenCCM_CONFI G_DI R di r ect or y.  

Cr eat i ng t he C: \ ORB3\ OpenCCM- 0. 6\ ORBacus- 4. 1\ OpenCCM_CONFI G_DI R\ Component Ser ver s 
di r ect or y.  

The OpenCCM Pl at f or m i s i nst al l ed.  

 

C: \ ORB3\ OpenCCM- 0. 6\ demo\ demo1>ir3_start 

The OpenCCM' s OMG I DL3 Reposi t or y wi l l  be st ar t ed.  

Launchi ng t he OpenCCM' s I R3.  

Feedi ng t he OpenCCM' s I R3 wi t h t he I FR_3_0. i dl  f i l e.  

i r 3_f eed 0. 6:  Readi ng f r om f i l e C: \ ORB3\ OpenCCM- 0. 6\ ORBacus- 4. 1\ i dl \ I FR_3_0. i dl . . .  

i r 3_f eed 0. 6:  Pr epr ocessi ng f i l e C: \ ORB3\ OpenCCM- 0. 6\ ORBacus- 4. 1\ i dl \ I FR_3_0. i dl . . .  

i r 3_f eed 0. 6:  Fi l e C: \ ORB3\ OpenCCM- 0. 6\ ORBacus- 4. 1\ i dl \ I FR_3_0. i dl  pr epr ocessed.  

i r 3_f eed 0. 6:  Compi l i ng C: \ ORB3\ OpenCCM- 0. 6\ ORBacus- 4. 1\ i dl \ I FR_3_0. i dl  f i l e. . .  

i r 3_f eed 0. 6:  Compi l at i on compl et ed:  0 war ni ng.  

Feedi ng t he OpenCCM' s I R3 wi t h t he Component s. i dl  f i l e.  

i r 3_f eed 0. 6:  Readi ng f r om f i l e C: \ ORB3\ OpenCCM- 0. 6\ ORBacus-
4. 1\ i dl \ Component s. i dl . . .  

i r 3_f eed 0. 6:  Pr epr ocessi ng f i l e C: \ ORB3\ OpenCCM- 0. 6\ ORBacus-
4. 1\ i dl \ Component s. i dl . . .  

i r 3_f eed 0. 6:  Fi l e C: \ ORB3\ OpenCCM- 0. 6\ ORBacus- 4. 1\ i dl \ Component s. i dl  pr epr ocessed.  

i r 3_f eed 0. 6:  Compi l i ng C: \ ORB3\ OpenCCM- 0. 6\ ORBacus- 4. 1\ i dl \ Component s. i dl  f i l e. . .  

i r 3_f eed 0. 6:  Compi l at i on compl et ed:  0 war ni ng.  

The OpenCCM' s OMG I DL3 Reposi t or y i s  s t ar t ed.  

C: \ ORB3\ OpenCCM- 0. 6\ demo\ demo1>ir3_feed demo1.idl3 
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i r 3_f eed 0. 6:  Readi ng f r om f i l e demo1. i dl 3. . .  

i r 3_f eed 0. 6:  Pr epr ocessi ng f i l e demo1. i dl 3. . .  

i r 3_f eed 0. 6:  Fi l e demo1. i dl 3 pr epr ocessed.  

i r 3_f eed 0. 6:  Compi l i ng demo1. i dl 3 f i l e. . .  

i r 3_f eed 0. 6:  Compi l at i on compl et ed:  0 war ni ng.  

 

C: \ ORB3\ OpenCCM- 0. 6\ demo\ demo1>ir3_xmi -o demo1.xmi demo1 

Pr oper t y f i l e nul l \ j i dl scr i pt . pr oper t i es not  f ound:  exi t i ng 

Figure 25 - The XMI 1.1 UML Generator Command 

 

By default, the ir3_xmi generate XMI file on standard output. Use –o option to redirect output 
to a specific xmi file. 

 

2.6 IDL, XML, DTD and Command Scr ipts Source Director ies 
 

2.6.1 OpenCCM IDL Sources 
 

The src\idl\ directory contains the following files:  

 
+- - - sr c  

|    +- - - idl 

|    |        Component s. i dl  

|    |        CosTr ansact i ons. i dl  

|    |        Depl oyment . i dl  

|    |        I FR_3_0. i dl  

|    |        OpenCCM. i dl  

|    |        ow_cor ba_ast _api . i dl  

|    |        ow_cor ba_par ser _api . i dl  

|    |        Tr ansact i on_Pl ugi ns. i dl  

Figure 26 - OpenCCM IDL Sources 

 

The Components.idl file contains the IDL2 specification of: 

• The base client-side interfaces supported by any component and home (e.g. 
CCMObject and CCMHome) references, 

• The base server-side interfaces supported by any component and home 
implementation (named executors in CCM), and 

• The container related interfaces, i.e. callbacks interfaces (e.g. SessionComponent) and 
container internal interfaces (e.g. SessionContext) 

 

All these interfaces are described in the chapters 1 (“Component Model” ), 3.3 (“CCM 
Implementation Framework” , “Language Mapping”  section) and 4 (“The Container 
Programming Model” ) of the CCM specification. Note that this file contains some changes 
from the specification. Note also that this file is incomplete with respect to the specification. 
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 OpenCCM.idl file describe OpenCCM specific API, such as:  

• ccm module: interface to shutdown OpenCCM servers 

• ccm::Deployment specifications: obtain component servers 

• interfaces for the implementation of features during the deployment process 

• interfaces for containers 

• etc. 
 

org_objectweb_corba_ast_lib.idl is the OMG IDL for the OpenCCM Abstract Syntax Tree. 
IFR_3_0.idl file provides definitions for the OMG IDL3 Repository. 

Deployment.idl file is the OMG IDL for the CCM Components::Deployment module and 
provides interfaces such as: ServerActivator, ComponentServer and Container. 

 

2.6.2 OpenCCM Unix and Windows Command Scripts Sources 
 

src\unix and src\windows directories contain Operating System (OS) specific 
command scripts for OpenCCM production chain and execution infrastructure. Depending on 
the user’s platform, these scripts are used as source files during compilation and installation of 
OpenCCM. 

 
+- - - sr c 
|    +- - - doxygen 
|    +- - - dt d    
|    +- - - i dl  
|    +- - - j ava 
|    +- - - unix 
|    |        ccm_dei nst al l  
|    |        ccm_depl oy 
|    |        ccm_i nst al l  
|    |        ccm_i nst al l ed 
|    |        c i dl  
|    |        c i dl _ci f  
|    |        i dl 3_check 
|    |        i r 3_dest r oy 
|    |        i r 3_f eed 
|    |        i r 3_i dl 2 
|    |        i r 3_i dl 3 
|    |        i r 3_j ava 
|    |        i r 3_j i mpl  
|    |        i r 3_st ar t  
|    |        i r 3_st ar t ed 
|    |        i r 3_st op 
|    |        i r 3_xmi  
|    |        j cs_st ar t  
|    |        j cs_st op 
|    |        ns_i or  
|    |        ns_st ar t ed 
|    |        ns_st op 
|    |        ol d_i r 3_f eed 
|    |        ol d_i r 3_i dl 2 
|    |        ol d_i r 3_i dl 3 
|    |        ot s_i or  
|    |        ot s_st op 
|    |        psdl  
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|    |        shut down. sh 
|    |         
|    +- - - windows 
|    +- - - wi npr ocess 
|    \ - - - xml  

Figure 27 - OpenCCM Unix and Windows Command Scripts Sources 

 

2.6.3 OpenCCM DTD Sources  
 

The src\dtd directory contains three subdirectories: ccm, launcher and xmi. The ccm 
subdirectory contains the following files:  

 
+- - - sr c  

|    +- - - dtd 

|    |    +- - - ccm 

|    |    |        component assembl y. dt d 

|    |    |        cor bacomponent . dt d 

|    |    |        pr oper t i es. dt d 

|    |    |        sof t pkg. dt d 

|    |    |         

|    |    +- - - l auncher  

|    |    |        l auncher . dt d 

|    |    |         

|    |    \ - - - xmi  

|    |            XMI _1_1_UML. dt d 

|    |        

Figure 28 – OpenCCM DTD Files 

 

i) DTD for the Deployment Tool 

 

• componentassembly.dtd is the DTD for the Component Assembly Descriptor 
<assembly>.cad 

• corbacomponent.dtd is the DTD for the Corba Component Descriptor 
<component>.ccd 

• properties.dtd is the DTD for the Property File Descriptor <file>.cpf 

• softpkg.dtd is the DTD for the Software Package Descriptor <package>.csd 

 

The xmi subdirectory contains the XMI_1_1_UML.dtd DTD for generated XMI files. 

 

ii) The Launcher DTD 

 

The launcher.dtd is the DTD for the launcher tool which allows to run OpenCCM 
command of the production or execution chain. See § 2.5.1 About OpenCCM commands  
and the Figure 18 - The Launcher DTD for more details. 
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2.6.4 OpenCCM XML Configuration File Sources  
 

The xml\launcher subdirectory contains XML configuration files allowing to execute 
classes of commands of OpenCCM production chain. These XML files describe which Java 
archive files, classes, Java properties, arguments or other XML files are necessary to execute 
the related command, like explained in the paragraph 2.5.1. 

 
|    \ - - - xml  

|        +- - - l auncher  

|        |        CI DLt oCI DL. xml  

|        |        CI DLt oCI F. xml  

|        |        Gener at or . xml  

|        |        I DL3Check. xml  

|        |        I R3Dest r oy. xml  

|        |        I R3Feed. xml  

|        |        I R3I nst al l . xml  

|        |        I R3t oI DL2. xml  

|        |        I R3t oI DL3. xml  

|        |        Pr oduct i onChai n. xml  

|        |        PSDLt oPSDL. xml  

|        |        Vel oci t y. xml  

|        |         

|        \ - - - zeusx 

|                component assembl y. zeusx 

|                 

Figure 29 - XML Configuration File Sources 
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3 OPENCCM  RUNTIME 

3.1 The OpenCCM Components Runtime 
 

Through the org.objectweb.ccm.Components package, OpenCCM platform provides 
implementations for CORBA components and homes base interfaces. Java source files of this 
package are:  

 
|    |    \ or g\ obj ect web\ ccm 

|    |            |    +- - - Components 

|    |            |    |        CCMHomeBase. j ava 

|    |            |    |        CCMHomeI mpl . j ava 

|    |            |    |        CCMHomeWi t hPKI mpl . j ava 

|    |            |    |        CCMObj ect I mpl . j ava 

|    |            |    |        Component Por t Descr i pt i onFact or y. j ava 

|    |            |    |        Component Por t Descr i pt i onI mpl . j ava 

|    |            |    |        Conf i gur at or I mpl . j ava 

|    |            |    |        Conf i gVal ueFact or y. j ava 

|    |            |    |        Conf i gVal ueI mpl . j ava 

|    |            |    |        Connect i onDescr i pt i onFact or y. j ava 

|    |            |    |        Connect i onDescr i pt i onI mpl . j ava 

|    |            |    |        Consumer Descr i pt i onFact or y. j ava 

|    |            |    |        Consumer Descr i pt i onI mpl . j ava 

|    |            |    |        ConsumesI nf o. j ava 

|    |            |    |        Cooki eFact or y. j ava 

|    |            |    |        Cooki eI mpl . j ava 

|    |            |    |        Emi t sI nf o. j ava 

|    |            |    |        Emi t t er Descr i pt i onFact or y. j ava 

|    |            |    |        Emi t t er Descr i pt i onI mpl . j ava 

|    |            |    |        Facet Descr i pt i onFact or y. j ava 

|    |            |    |        Facet Descr i pt i onI mpl . j ava 

|    |            |    |        HomeManager I mpl . j ava 

|    |            |    |        Monol i t hi cWr apper Base. j ava 

|    |            |    |        Por t Descr i pt i onI mpl . j ava 

|    |            |    |        Por t I nf o. j ava 

|    |            |    |        Pr ovi desI nf o. j ava 

|    |            |    |        Publ i sher Descr i pt i onFact or y. j ava 

|    |            |    |        Publ i sher Descr i pt i onI mpl . j ava 

|    |            |    |        Publ i shesI nf o. j ava 

|    |            |    |        Recept acl eDescr i pt i onFact or y. j ava 

|    |            |    |        Recept acl eDescr i pt i onI mpl . j ava 

|    |            |    |        Runt i me. j ava 

|    |            |    |        St andar dConf i gur at or I mpl . j ava 

|    |            |    |        Subscr i ber Descr i pt i onFact or y. j ava 

|    |            |    |        Subscr i ber Descr i pt i onI mpl . j ava 

|    |            |    |        UsesI nf o. j ava 

Figure 30 - The org.objectweb.ccm.Components package 
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• CCMHomeBase.java interface and CCMHomeImpl.java classes implement all generic 
operations for CORBA Component Model homes. Home is a new CORBA meta-type 
that manages a unique component type (factory design pattern). It is instantiated at 
deployment time. 

• CCMObjectImpl.java class implements all generic operations for CCM components. 
Component is also a new CORBA meta-type and is an extension of classical 
interfaces. A component can provide the following ports: facets, receptacles, event 
sources and event sinks, and support classical CORBA attributes for its configuration.  

 

The Java container skeletons generated by the OpenCCM production chain inherit from theses  
org.objectweb.ccm.runtime.Components implemention classes. 

 

The next figure shows the class diagram for CCMObjectImpl class:  

 

 

Figure 31 - The CCMObjectImpl class diagram of OpenCCM Components Runtime 
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As shown in this figure, the CCMObjectImpl class implements the base 
Components::CCMObject interface through the Components::CCMObjectOperations 
interface and also the Components::SessionContext interface. In this way, the 
CCMObjectImpl class serves as a base implementation for the components extended skeletons 
generated by OpenCCM. 

 

 

3.2 The OpenCCM Containers Runtime 
 

The OpenCCM container runtime is implemented by the 
org.objectweb.ccm.runtime.Containers package. The container provides simplified interfaces 
for CORBA services (security, transactions, persistence and notification). Container object is 
created by component servers and host executors. CCMHome objects are also installed by 
containers, and component instances are created and managed at runtime by its container. 

 

The next figure shows the container architecture as specified by the OMG: 

 

 

Figure 32 - The Container Architecture 

 

The org.objectweb.ccm.runtime.Containers package contains the next Java source files: 

 

 

 

 

 

Container 

ORB 

Security Transaction Notification Persistency 

CORBA 
Component 

Home 

P
O
A 

C 
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Extended 
OMG IDL 
external 

API 

Internal 
API 

Callback 
API 
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|    |    \ - - - or g 

|    |        \ - - - obj ect web  

|    |            +- - - ccm 

|    |            |    +- - - Containers 

|    |            |    |    |    Cal l Cont ext Base. j ava 

|    |            |    |    |    Component Cal l Cont ext . j ava 

|    |            |    |    |    Component Execut or . j ava 

|    |            |    |    |    Component Ser vant . j ava 

|    |            |    |    |    Component Ser vant I mpl . j ava 

|    |            |    |    |    HomeCal l Cont ext . j ava 

|    |            |    |    |    HomeExecut or . j ava 

|    |            |    |    |    HomeExecut or Base. j ava 

|    |            |    |    |    HomeExecut or Wi t hPK. j ava 

|    |            |    |    |    HomeSer vant . j ava 

|    |            |    |    |    HomeSer vant I mpl . j ava 

|    |            |    |    |    I nt er cept or . j ava 

|    |            |    |    |    Nat i vePol i cy. j ava 

|    |            |    |    |    Oper at i onCal l Cont ext . j ava 

|    |            |    |    |    PCAI mpl . j ava 

|    |            |    |    |    Pr oper t yI mpl . j ava 

|    |            |    |    |    Pr oper t ySet I mpl . j ava 

|    |            |    |    |    Root PCAI mpl . j ava 

|    |            |    |    |    Ser vant Locat or I mpl . j ava 

|    |            |    |    |    St r i ngPr oper t yI mpl . j ava 

|    |            |    |    |     

|    |            |    |    \ - - - Pl ugi ns 

|    |            |    |            Empt yConf i gur at i on. j ava 

|    |            |    |            Empt yConf i gur at i onHome. j ava 

|    |            |    |            Empt yCont r ol l er . j ava 

|    |            |    |            Empt yCont r ol l er Home. j ava 

|    |            |    |            Empt yCoor di nat or . j ava 

|    |            |    |            Empt yCoor di nat or Home. j ava 

|    |            |    |            Li st Coor di nat or . j ava 

|    |            |    |            Li st Coor di nat or Home. j ava 

|    |            |    |            Por t Speci f i cConf i gur at i on. j ava 

|    |            |    |            Por t Speci f i cConf i gur at i onHome. j ava 

|    |            |    |            Si ngl eCal l Cont r ol l er . j ava 

|    |            |    |            Si ngl eCal l Cont r ol l er Home. j ava 

|    |            |    |            Tr aceCont r ol l er . j ava 

|    |            |    |            Tr aceCont r ol l er Home. j ava 

|    |            |    |             

Figure 33 - The org.objectweb.ccm.runtime.Containers Package 

 

The implementation of the container in OpenCCM follows the classical POA approach 
defined in CORBA. That is: 
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• A component-oriented POA is defined in the OpenCCM.idl file (PCA local interface) 
and implemented by the PCAImpl class. Note that the RootPCAImpl class is the 
equivalent of the RootPOA in CORBA. Here, it used to manage home instances. The 
PCA is responsible for the lifecycle management of component servants as well as for 
the creation/destruction of their references. The PCA implementation is based on a 
servant locator approach. 

• Component-oriented servants are also defined as native types in the OpenCCM.idl file 
and as matter of fact specified through Java interfaces in this package 
(ComponentServant and HomeServant interfaces).  The goal of these servants is to 
provide an abstraction of the component implementation (executor) to the PCA. 

• Container-oriented executors are not defined as IDL types and serves as an abstraction 
of the standard CCM executors for the container. Their goal is to provide some 
additional informations about the component or the home instances to the container. 
Typically, this information consists of type information (e.g. repository ids) and 
provide operations to create runtime objects needed by the container (typed 
interceptors, executor wrappers, etc) 

 

Moreover, the implementation of the configuration mechanism valuetypes is also located in 
this package. 

 

3.3 The OpenCCM CIF Runtime  
 

The org.objectweb.ccm.runtime.cif package contains implementation classes for 
generated component executor implementation skeletons. These classes are the following: 

 
|    |    \ - - - or g 

|    |        \ - - - obj ect web  

|    |            +- - - ccm 

|    |        |    |    +- - - r unt i me 
|    |        |    |    |    \ - - - cif 
|    |        |    |    |        +- - - api  
|    |        |    |    |        |        Component Segment . j ava 
|    |        |    |    |        |        Segment . j ava  
|    |        |    |    |        |        Segment Home. j ava 
|    |        |    |    |        |         
|    |        |    |    |        \ - - - l i b 
|    |        |    |    |                Component Segment Base. j ava 
|    |        |    |    |                HomeBase. j ava 
|    |        |    |    |                Sessi onComponent Segment Base. j ava 
 

Figure 34 - The OpenCCM CIF Runtime Package 

 

The UML class diagram of these runtimes files looks like: 
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Figure 35 - Class Diagram of the CIF Runtime 

 

The ComponentSegmentBase class in lib subdirectory implements main operations of 
the component executor. For a component of “session”  type, the 
SessionComponentSegmentBase class is used. 

The generated OpenCCM component executor implementation skeletons inherit from these 
runtimes files, as the following figure details it, in the case of a simple Client component (see 
§ 3.4 for more details): 
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Figure 36 - CIF Runtime and Component Executor Skeletons Dependencies 

 

3.4 A CCM Application Running, How Does it work ? 
 

Now, we are going to see in this part, with a concrete simple example, how components 
are executed and implemented by the OpenCCM platform, according to the OMG CORBA 
Component Model specification, and to depandencies between generated classes. 

This example is a simple client / server application showing a Client component connected by 
a receptacle to a facet provided by Server component (this example is the demo1 example in 
OpenCCM distribution). 

 

 

Figure 37 - Our Simple CCM Client / Server Example 
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Component 
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3.4.1 The Generated Java Extended Skeletons and Interceptors 
 

OpenCCM generated Java extended skeletons and interceptors for each component are : 

 
\ - - - or g 

    \ - - - obj ect web 

        \ - - - ccm 

            \ - - - demo1 

                |    Cl i ent CCM. j ava 

                |    Cl i ent HomeCCM. j ava 

                |    Cl i ent HomeSkel et onI nt er cept or . j ava 

                |    Cl i ent HomeSt ubI nt er cept or . j ava 

                |    Cl i ent Monol i t hi cWr apper . j ava 

                |    Cl i ent Skel et onI nt er cept or . j ava 

                |    Di spl aySkel et onI nt er cept or . j ava 

                |    Di spl aySt ubI nt er cept or . j ava 

                |    Ser ver CCM. j ava 

                |    Ser ver HomeCCM. j ava 

                |    Ser ver HomeSkel et onI nt er cept or . j ava 

                |    Ser ver HomeSt ubI nt er cept or . j ava 

                |    Ser ver Monol i t hi cWr apper . j ava 

                |    Ser ver Skel et onI nt er cept or . j ava 

                |     

                +- - - Cl i ent Sessi onComposi t i on 

                |        Component I mpl . j ava 

                |        HomeI mpl . j ava 

                |         

                \ - - - Ser ver Sessi onComposi t i on 

                        Component I mpl . j ava 

                        HomeI mpl . j ava 

Figure 38 - OpenCCM Generated Java Skeletons for Client and Server Components 

 

For each component definition, an extended skeleton is generated in a class named 
<component_name>CCM. This skeleton inherits from the CCMObjectImpl base class and 
implements: 

• Connection related operations coming from the client-side IDL3 to IDL2 mapping, 
that is the <component_name> IDL2 interface operations, 

• Context related operations coming from the server-side IDL3 to IDL2 mapping, that is 
the CCM_<component_name>_Context local interface operations. 

 

For each home definition, an extended skeleton is also generated in a class named 
<home_name>CCM. This skeleton inherits from the CCMHomeImpl base class for home 
without primary key and from the CCMHomeWithPKImpl class for home with a primary key. 
In both cases, this class implements: 

• All operations coming from the client-side IDL3 to IDL2 mapping, i.e. the 
<home_name>  IDL2 interface operations. Note that the operations of the implicit 
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interface (<home_name>Implicit) are fully implemented whereas operations of the 
explicit interface (<home_name>Explicit) are delegated to the executor. 

 

Moreover, typed interceptors are also generated for both components and homes. These 
interceptors wrap the extended skeletons at runtime and constitute the integration point for 
call coordinators and call controllers. Interceptors work on a per-interface basis (the class 
name is <interface_name>StubInterceptor and <interface_name>SkeletonInterceptor) and 
are twofold: 

• Skeleton interceptors allow to attach coordinators/controllers on provided ports (facets 
and event sinks), 

• Stub interceptors allow to attach coordinators/controllers on required ports 
(receptacles and event sources). 

 

Finally, some typed wrapping classes are generated. Their goals are twofold: 

• First, to code the glue between the client-side interfaces operations and the server-side 
interfaces operations. For example, for an event named E1 on an event source named 
source1, the client-side operation is called push_E1 whereas the server-side operation 
is called push_source1 in the case of a monolithic implementation and push in the case 
of a segmented implementation.  

• Second, to provide an abstraction to the container of the used implementation strategy. 
Actually, from the point of view of the container, only the segmented strategy is used. 
In the case of a monolithic strategy, the executor is wrapped by a “ fake”  executor 
locator implementation class named <component_name>MonolithicWrapper. 

 

The next figure shows the generated Java skeletons classes diagram:  
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Figure 39 - The Generated Java Extended Skeleton Classes Diagram 

 

 

3.4.2 The Generated IDL to Java Mappings 
 

As seen in the second paragraph of this document, the OpenCCM platform provides a 
generator for IDL3 to IDL2 mappings. The IDL compiler provided by the used ORB with 
OpenCCM, generates Java mappings used by the component client (the client application) and 
the component implementer (the component executor). 

 

The client application uses the client-side OMG IDL2.x mappings which are implemented by 
the client stubs. 
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Figure 40 - OMG IDL2.x Mappings from Client View Point 

 

• The Client component, that uses the Display service provided by the Server 
component, is mapped to a Client interface inheriting from Component::CCMObject.  

 

This Component::CCMObject interface is generated in the org.omg.Components package by 
the ORB’s IDL compiler from the Components.idl description source file located in the 
src\idl\ directory in OpenCCM distribution. 

 

• The to_server receptacle of  Client component is mapped to operations for connecting, 
disconnecting and obtaining the associated reference. 

• The Client component’s home is mapped to three interfaces which are: 
ClientHomeExplicit for explicit operations user-defined inheriting from 
Component::CCMHome, ClientHomeImplicit and ClientHome. 

 

The CCMHome interface is generated in the org.omg.Components package from the 
Components.idl file. 
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OMG IDL3 

component  Cl i ent  

    {  

        at t r i but e st r i ng t he_name;  

        uses Di spl ay t o_ser ver ;  

    } ;  

OMG IDL2.x Client-Side Mappings 

i nt er f ace Client :  : : Component s: : CCMObj ect  

    {  

        at t r i but e st r i ng t he_name;  

        voi d connect _t o_ser ver ( i n : : demo1: : Di spl ay connexi on)  r ai ses( . . . ) ;  

        : : demo1: : Di spl ay di sconnect _t o_ser ver ( )  r ai ses( . . . ) ;  

        : : demo1: : Di spl ay get _connect i on_t o_ser ver ( ) ;  

    } ;  

OMG IDL3 

home Cl i ent Home manages Cl i ent  

    {  

    } ;  

OMG IDL2.x Client-Side Mappings 

i nt er f ace ClientHomeExplicit :  : : Component s: : CCMHome    {     } ;  

i nt er f ace ClientHomeImplicit :  : : Component s: : Keyl essCCMHome 

    {  

        : : demo1: : Cl i ent  cr eat e( )  r ai ses( . . . ) ;  

    } ;  

i nt er f ace ClientHome :  : : demo1: : Cl i ent HomeExpl i c i t ,  
: : demo1: : Cl i ent HomeI mpl i c i t  

    {  

    } ;  

Figure 41 - Client-Side IDL Mappings for the "Client" Component 
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Client-side mappings for the Server component follow the same rules as for the Client 
component:  

 

OMG IDL3 

component  Ser ver  

    {  

        at t r i but e st r i ng t he_name;  

        pr ovi des Di spl ay f or _cl i ent s;  

    } ;  

OMG IDL2.x Client-Side Mappings 

i nt er f ace Server :  : : Component s: : CCMObj ect  

    {  

        at t r i but e st r i ng t he_name;  

        : : demo1: : Di spl ay pr ovi de_f or _cl i ent s( ) ;  

    } ;  

OMG IDL3 

home Ser ver Home manages Ser ver  

    {  

    } ;  

OMG IDL2.x Client-Side Mappings 

i nt er f ace ServerHomeExplicit :  : : Component s: : CCMHome {   } ;  

i nt er f ace ServerHomeImplicit :  : : Component s: : Keyl essCCMHome 

    {  

        : : demo1: : Ser ver  cr eat e( )  r ai ses( . . . ) ;  

    } ;  

i nt er f ace ServerHome :  : : demo1: : Ser ver HomeExpl i c i t ,  
: : demo1: : Ser ver HomeI mpl i c i t  

    {  

    } ;     } ;  

Figure 42 - Client-Side IDL Mappings for the "Server" Component 
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The next figures show the class diagram for Client or Server components and homes, from 
client view point:  

 

 

 

Figure 43 - Component Class Diagram from Client View Point 
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Figure 44 - Home Class Diagram from Client View Point 

 

Server-side OMG IDL mappings provide local interfaces generated by the ORB Java 
to IDL compiler and used by the component implementer, as illustrated in the following 
picture: 
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Figure 45 - OMG IDL2.x Mappings from Server View Point 

 

• The Client component is mapped to three local interfaces, which are:  

- CCM_Client_Executor : the main component executor interface inheriting from 
Components::EnterpriseComponent (interface located in org.omg.Components 
package) 

- CCM_Client: the monolithic component executor interface 

- CCM_Client_Context: the component specific context interface which provide 
operation to access the to_server component receptacle. 

• The Client component’s home  is mapped to three local interfaces, which are:  

- CCM_ClientHomeExplicit : for explicit operations user-defined inheriting from 
Components:: HomeExecutorBase,  

- CCM_ClientHomeImplicit: for implicit operations generated, and  

- CCM_Client_Context: the component specific context interface which provide 
operation to access the to_server component receptacle. 

 

OMG IDL3 

/ * *   The Cl i ent  component  t ype.      * /  

    component  Cl i ent  

    {  

        at t r i but e st r i ng t he_name;  
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        / * *  

         *  The r ecept abl e t o_ser ver  t o connect  t he Cl i ent  component  

         *  t o a Di spl ay obj ect  or  f acet  r ef er ence.  

         * /  

        uses Di spl ay t o_ser ver ;  

    } ;  

OMG IDL2.x Server-Side Mappings 

l ocal  i nt er f ace CCM_Client_Executor :  : : Component s: : Ent er pr i seComponent  

    {  

        at t r i but e st r i ng t he_name;  

    } ;  

l ocal  interface CCM_Client :  : : demo1: : CCM_Cl i ent _Execut or  

    {  

    } ;  

l ocal  i nt er f ace CCM_Client_Context :  : : Component s: : CCMCont ext  

    {  

        : : demo1: : Di spl ay get _connect i on_t o_ser ver ( ) ;  

    } ;  

OMG IDL3 

/ * *  

     *  Si mpl e home f or  i nst ant i at i ng Cl i ent  component s.  

     * /  

    home Cl i ent Home manages Cl i ent  

    {  

    } ;  

OMG IDL2.x Server-Side Mappings 

l ocal  i nt er f ace CCM_ClientHomeExplicit :  : : Component s: : HomeExecut or Base 

    {  

    } ;  

l ocal  i nt er f ace CCM_ClientHomeImplicit 
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    {  

    : : Component s: : Ent er pr i seComponent  cr eat e( )  r ai ses( . . . ) ;  

    } ;  

l ocal  i nt er f ace CCM_ClientHome :  : : demo1: : CCM_Cl i ent HomeExpl i c i t ,  
: : demo1: : CCM_Cl i ent HomeI mpl i c i t  

    {  

    } ;  

Figure 46 - Server-Side IDL Mappings for the “ Client”  Component 

 

• The Server component is mapped to three local interfaces, which are:  

- CCM_Server_Executor : the main component executor interface inheriting from 
Components::EnterpriseComponent (interface located in org.omg.Components 
package) 

- CCM_Server: the monolithic component executor interface which provide operation to 
obtain for_clients facet executor 

- CCM_Server_Context: the component specific context interface. 

• The Server component’s home  is mapped to three local interfaces, which are:  

- CCM_ServerHomeExplicit : for explicit operations user-defined inheriting from 
Components:: HomeExecutorBase  

- CCM_ServerHomeImplicit: for implicit operations generated 

- CCM_Server_Context: the component specific context interface which provide 
operation to access the to_server component receptacle. 

 

OMG IDL3 

component  Ser ver  

    {  

        at t r i but e st r i ng t he_name;  

        pr ovi des Di spl ay f or _cl i ent s;  

    } ;  

OMG IDL2.x Server-Side Mappings 

l ocal  i nt er f ace CCM_Server_Executor :  : : Component s: : Ent er pr i seComponent  

    {  

        at t r i but e st r i ng t he_name;  

    } ;  
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l ocal  i nt er f ace CCM_Server :  : : demo1: : CCM_Ser ver _Execut or  

    {  

        : : demo1: : CCM_Di spl ay get _f or _cl i ent s( ) ;  

    } ;  

l ocal  i nt er f ace CCM_Server_Context :  : : Component s: : CCMCont ext  

    {  

    } ;  

OMG IDL3 

home Ser ver Home manages Ser ver  

    {  

    } ;  

OMG IDL2.x Server-Side Mappings 

l ocal  i nt er f ace CCM_ServerHomeExplicit :  : : Component s: : HomeExecut or Base 

    {  

    } ;  

l ocal  i nt er f ace CCM_ServerHomeImplicit 

    {  

        : : Component s: : Ent er pr i seComponent  cr eat e( )  r ai ses( . . . ) ;  

    } ;  

l ocal  i nt er f ace CCM_ServerHome :  : : demo1: : CCM_Ser ver HomeExpl i c i t ,  
: : demo1: : CCM_Ser ver HomeI mpl i c i t  

    {  

    } ;  

Figure 47 - Server-Side IDL Mappings for the “ Server”  Component 

 

Server-side CIDL mappings provide executor interfaces generated by the ORB Java to 
IDL compiler. Here are these CIDL to IDL mappings for our Client and Server component 

 

CIDL Declarations for the Client component 

composi t i on sessi on Cl i ent Sessi onComposi t i on 

    {  

        home execut or  HomeI mpl  
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        {  

            i mpl ement s Cl i ent Home;  

            manages Component I mpl ;  

        } ;   

    } ;  

CIDL Mappings for the Client component 

modul e Cl i ent Sessi onComposi t i on 

    {   

        l ocal  i nt er f ace CIF_HomeImpl :  : : demo1: : CCM_Cl i ent Home 

        {  

        } ;  

        l ocal  i nt er f ace CIF_SegmentBase 

        {  

            : : demo1: : CCM_Cl i ent _Cont ext  get _cont ext ( ) ;  

            : : demo1: : Cl i ent Sessi onComposi t i on: : CI F_Component I mpl  
get _mai n_segment ( ) ;  

        } ;  

        l ocal  i nt er f ace CIF_ComponentImpl 

                      :  : : demo1: : Cl i ent Sessi onComposi t i on: : CI F_Segment Base,  

                        : : Component s: : Execut or Locat or ,  

                        : : Component s: : Sessi onComponent ,  

                        : : demo1: : CCM_Cl i ent _Execut or  

        {  

        } ;  

      } ;  

CIDL Declarations for the Server component 

composi t i on sessi on Ser ver Sessi onComposi t i on 

    {  

        home execut or  HomeI mpl  

        {  
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            i mpl ement s Ser ver Home;  

            manages Component I mpl ;  

        } ;   

    } ;  

CIDL Mappings for the Server component 

modul e Ser ver Sessi onComposi t i on 

    {  

        l ocal  i nt er f ace CIF_HomeImpl 

                      :  : : demo1: : CCM_Ser ver Home 

        {  

        } ;  

        l ocal  i nt er f ace CIF_SegmentBase 

        {  

            : : demo1: : CCM_Ser ver _Cont ext  get _cont ext ( ) ;  

            : : demo1: : Ser ver Sessi onComposi t i on: : CI F_Component I mpl  
get _mai n_segment ( ) ;  

        } ;  

        l ocal  i nt er f ace CIF_ComponentImpl 

                      :  : : demo1: : Ser ver Sessi onComposi t i on: : CI F_Segment Base,  

                        : : Component s: : Execut or Locat or ,  

                        : : Component s: : Sessi onComponent ,  

                        : : demo1: : CCM_Ser ver _Execut or ,  

                        : : demo1: : CCM_Di spl ay 

        {  

        } ;         

    } ;  

Figure 48 - Client-side and Server-side CIDL Mappings 
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The following figures show the class diagram for Client or Server components and homes, 
from server view point:  

 

 

Figure 49 - Component Class Diagram from Server View Point 

 

 

Figure 50 - Home Class Diagram from Server View Point 
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Finally, the generated client-side and server-side Java mappings for our simple CCM 
client / server application, are (for the server component for instance, replace server per client 
to obtain mappings for the Client component):  

 
\ or g\ obj ect web\ ccm\ demo1 

                |    CCM_Di spl ay. j ava 

                |    CCM_Di spl ayHel per . j ava 

                |    CCM_Di spl ayHol der . j ava 

                |    CCM_Di spl ayOper at i ons. j ava 

                |    CCM_Ser ver . j ava 

                |    CCM_Ser ver Hel per . j ava 

                |    CCM_Ser ver Hol der . j ava 

                |    CCM_Ser ver Home. j ava 

                |    CCM_Ser ver HomeExpl i c i t . j ava 

                |    CCM_Ser ver HomeExpl i c i t Hel per . j ava 

                |    CCM_Ser ver HomeExpl i c i t Hol der . j ava 

                |    CCM_Ser ver HomeExpl i c i t Oper at i ons. j ava 

                |    CCM_Ser ver HomeHel per . j ava 

                |    CCM_Ser ver HomeHol der . j ava 

                |    CCM_Ser ver HomeI mpl i c i t . j ava 

                |    CCM_Ser ver HomeI mpl i c i t Hel per . j ava 

                |    CCM_Ser ver HomeI mpl i c i t Hol der . j ava 

                |    CCM_Ser ver HomeI mpl i c i t Oper at i ons. j ava 

                |    CCM_Ser ver HomeOper at i ons. j ava 

                |    CCM_Ser ver Oper at i ons. j ava 

                |    CCM_Ser ver _Cont ext . j ava 

                |    CCM_Ser ver _Cont ext Hel per . j ava 

                |    CCM_Ser ver _Cont ext Hol der . j ava 

                |    CCM_Ser ver _Cont ext Oper at i ons. j ava 

                |    CCM_Ser ver _Execut or . j ava 

                |    CCM_Ser ver _Execut or Hel per . j ava 

                |    CCM_Ser ver _Execut or Hol der . j ava 

                |    CCM_Ser ver _Execut or Oper at i ons. j ava 

                |    Di spl ay. j ava 

                |    Di spl ayHel per . j ava 

                |    Di spl ayHol der . j ava 

                |    Di spl ayOper at i ons. j ava 

                |    Di spl ayPOA. j ava 

                |    Di spl ayPOATi e. j ava 

                |    Ser ver . j ava 

                |    Ser ver Hel per . j ava 

                |    Ser ver Hol der . j ava 

                |    Ser ver Home. j ava 

                |    Ser ver HomeExpl i c i t . j ava 

                |    Ser ver HomeExpl i c i t Hel per . j ava 

                |    Ser ver HomeExpl i c i t Hol der . j ava 

                |    Ser ver HomeExpl i c i t Oper at i ons. j ava 

                |    Ser ver HomeExpl i c i t POA. j ava 
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                |    Ser ver HomeExpl i c i t POATi e. j ava 

                |    Ser ver HomeHel per . j ava 

                |    Ser ver HomeHol der . j ava 

                |    Ser ver HomeI mpl i c i t . j ava 

                |    Ser ver HomeI mpl i c i t Hel per . j ava 

                |    Ser ver HomeI mpl i c i t Hol der . j ava 

                |    Ser ver HomeI mpl i c i t Oper at i ons. j ava 

                |    Ser ver HomeI mpl i c i t POA. j ava 

                |    Ser ver HomeI mpl i c i t POATi e. j ava 

                |    Ser ver HomeOper at i ons. j ava 

                |    Ser ver HomePOA. j ava 

                |    Ser ver HomePOATi e. j ava 

                |    Ser ver Oper at i ons. j ava 

                |    Ser ver POA. j ava 

                |    Ser ver POATi e. j ava 

                |    _Di spl aySt ub. j ava 

                |    _Ser ver HomeExpl i c i t St ub. j ava 

                |    _Ser ver HomeI mpl i c i t St ub. j ava 

                |    _Ser ver HomeSt ub. j ava 

                |    _Ser ver St ub. j ava 

                |     

                \ - - - Ser ver Sessi onComposi t i on 

                        CI F_Component I mpl . j ava 

                        CI F_Component I mpl Hel per . j ava 

                        CI F_Component I mpl Hol der . j ava 

                        CI F_Component I mpl Oper at i ons. j ava 

                        CI F_HomeI mpl . j ava 

                        CI F_HomeI mpl Hel per . j ava 

                        CI F_HomeI mpl Hol der . j ava 

                        CI F_HomeI mpl Oper at i ons. j ava 

                        CI F_Segment Base. j ava 

                        CI F_Segment BaseHel per . j ava 

                        CI F_Segment BaseHol der . j ava 

                        CI F_Segment BaseOper at i ons. j ava 

Figure 51 - Generated Java Mappings for Our Simple CCM Application 

 

3.4.3 Implementation Classes and Dependencies with OpenCCM Runtime 
 

The Client component uses the Display interface provided by the Server component. 

Considering a monolithic implementation (all component features are provided by the same 
class): 

 

• The user-written ClientImpl class extends the org.omg.CORBA.LocalObject class and 
implements the generated CCM_Client local interface. 
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• The user-written ServerImpl class extends the org.omg.CORBA.LocalObject class and 
implements the generated CCM_Server local interface and the CCM_Display local 
interface. 

 

Considering a CIF implementation: 

 

• The user-written ClientImpl implementation class extends the 
ClientSessionComposition::ComponentImpl class (the Client component executor 
implementation skeletons)  which implements the generated 
ServerSessionComposition::CIF_ ComponentImpl local interface. 

• The user-written ServerImpl implementation class extends the 
ServerSessionComposition::ComponentImpl  class (the Server component executor 
implementation skeletons) which implements the generated 
ServerSessionComposition::CIF_ ComponentImpl local interface. ServerImpl have to 
implement the local CCM_Display interface. 

 

The next figure shows the diagram classes for our Client and Server user implementation 
classes:  
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Figure 52 - Class Diagram for Generated and Component Implementation Classes 
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3.5 The Inside OpenCCM Big Picture 
 

The following figure finally describes what the OpenCCM platform produce from IDL 
and CIDL description files: 

 

 

Figure 53 - Inside OpenCCM Big Picture 

 

The OpenCCM production chain allows, through the IDL3 and CIDL compilers and  
command scripts to generate: 

• IDL2 remote interfaces for the client-side (ir3_idl2), 

• IDL2 local interfaces for the server-side (ir3_idl2), 

• and IDL2 executor interfaces (cidl_cif) 

 

Also, the production chain generates classes used by the OpenCCM runtime: 

• component skeletons (ir3_java) 

• container classes (ir3_java) 

• and component executor implementation skeletons (cidl_cif) 
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All necessary CORBA 2 stubs and skeletons and CIF interfaces are generated using the 
user’s favorite ORB’s IDL to Java compiler. 

 

The user or developper only have to concentrate on its business code to write 
implementation classes. Note that the figure 44 also shows dependancies (inheritance, 
delegation and implementation) between OpenCCM runtime classes, which illustrate the 
process followed by a client request on a component. 
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4 OPENCCM  DEPLOYMENT AND EXECUTION INFRASTRUCTURE 
 

The OpenCCM 0.6 execution chain consists of various scripts. Some of them set up the 
environment and run background processes like the name service, Java Component Servers, 
and so on; others really initiate the deployment and execution of a CCM application. 

 

4.1 Installation of the OpenCCM Deployment I nfrastructure 
 

The ccm_install command installs OpenCCM the deployment infrastructure by creating 
a OpenCCM_CONFIG_DIR under the generated <ORB name> directory with a Windows-
like OS, or under the user home dir with a unix-like OS. It also creates a ComponenServers 
subdirectory that will contain the archives of software packages installed by the deployment 
process. 

 
OpenCCM_CONFIG_DIR 

|    |    NameSer vi ce. I OR 

|    |    NameSer vi ce. I OR. t mp 

|    |    NameSer vi ce. PI D 

|    |     

|    \ - - - Component Ser ver s 

Figure 54 - The Generated OpenCCM Configuration Directories 

 

 

 

4.2 Star ting the Name Service of the used ORB 
 

When the Name Service of the used ORB is started, with the ns_start command, two 
files are stored in the OpenCCM_CONFIG_DIR\<used_ORB_name> directory. First one, 
NameService.IOR, contains the IOR, and second one, NameService.PID, contains the PID of 
the started process. 

This PID is used by the ns_stop command to destroy the process and delete associated files. 

 

 

4.3 The Java Component Server  
 

The Java Component Server is the entity in charge of downloading archive files, and 
hosting the container. With the jcs_start command , one can start a Java Component Server 
(typically identified as ComponentServer1 or ComponentServer2 in the demonstrations) by 
running jcs_start <component_server_name>. This script command runs the ServerMain 
class which  is located in the org.objectweb.ccm.Deployment package. 

 

The ServerMain class takes a parameter that will be the JCS id, and does the following:  
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• Creates the server servant by instanciating a new ServerImpl object and activates it,  

• Obtains the Name Service and binds the server object into it with the provided id,  

• Prints the IOR of  the component server on standard output. This is forwarded by the 
script in a <component_server_name>.IOR. 

 

 
+- - - OpenCCM_CONFI G_DI R 

|    |    NameSer vi ce. I OR 

|    |    NameSer vi ce. I OR. t mp 

|    |    NameSer vi ce. PI D 

|    |     

|    \ - - - ComponentServers 

|        |    Component Ser ver 1. I OR 

|        |    Component Ser ver 1. out put  

|        |    Component Ser ver 1. out put . t mp 

|        |    Component Ser ver 1. PI D 

|        |     

|        \ - - - Component Ser ver 1. ar chi ve_cache 

Figure 55 - OpenCCM Generated Component Server Configuration Files 

 

The org.objectweb.ccm.Deployment package contains the next files: 

 
\ - - - or g 

|    |   \ - - - obj ect web  

|    |            +- - - ccm  

|    |            |    +- - - Deployment 

|    |            |    |    |    Component I nst al l at i onI mpl . j ava 

|    |            |    |    |    Component Ser ver Base. j ava 

|    |            |    |    |    Component Ser ver I mpl . j ava 

|    |            |    |    |    Component Ser ver Local I mpl . j ava 

|    |            |    |    |    Cont ai ner Base. j ava 

|    |            |    |    |    Cont ai ner I mpl . j ava 

|    |            |    |    |    Cont ai ner Local I mpl . j ava 

|    |            |    |    |    Ser ver I mpl . j ava 

|    |            |    |    |    Ser ver Mai n. j ava 

|    |            |    |    |    Syst emHomeManager I mpl . j ava 

|    |            |    |    |    TheComponent I nst al l at i on. j ava 

|    |            |    |    |    TheURLCl assLoader . j ava  

Figure 56 - Deployment Implementation Package 
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4.4 What should be done in a deployment process: A simple example 
 

In this section, we will see what should be done in which order during a manual deployment 
process and the execution of a CCM application. There is also an automated way to deploy 
components and run the application with the OpenCCM platform. The first way is based on 
the use of a Java script as the “bootstrap”  of the application. The second way, is to use the 
OpenCCM deploy tool which only uses  XML descriptors. We will see this in details in the 
next paragraph, “4.5 The OpenCCM Deploy Tool”. 

Once one have designed his CCM application, generated stubs and skeletons, written 
implementation files containing business code of the application, compiled it and built an 
archive, time is now to deploy components and run the application. This means to attach 
virtual component locations to physical nodes and install components and assemblies to 
particular nodes on the network by starting the deployment process. 

 

4.4.1 Initializing the ORB and the OpenCCM Runtime 
 

In a deployment script, the first thing to do is the initialization of the OpenCCM 
runtime by calling the init method of the org.objectweb.ccm.Components.Runtime class:  

 

/ /  I ni t  t he OpenCCM Component s Runt i me.  

or g. omg. CORBA. ORB or b = or g. obj ect web. ccm. Component s. Runt i me. i ni t ( ar gs) ;  

 

4.4.2 Obtaining the Name Service 
 

To start the Name Service, we call the resolve_initial_reference method of the 
instantiated orb CORBA object: 

 

or g. omg. CORBA. Obj ect  obj  = 

            or b. r esol ve_i ni t i al _r ef er ences( " NameSer vi ce" ) ;  

or g. omg. CosNami ng. Nami ngCont ext  nc = 

            or g. omg. CosNami ng. Nami ngCont ext Hel per . nar r ow( obj ) ;  

 

4.4.3 Obtaining Component Servers 
 

Assuming component servers ComponentServer1 and ComponentServer2 are started 
and registered in the started Name Service, we obtain component servers with: 
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/ /  Obt ai n t he component  ser ver s.  

Syst em. out . pr i nt l n( " 3. Obt ai ni ng Component  Ser ver s. . . " ) ;  

or g. omg. CosNami ng. NameComponent [ ]  ncomp = 

     new or g. omg. CosNami ng. NameComponent [ 1] ;  

ncomp[ 0]  = new or g. omg. CosNami ng. NameComponent ( " Component Ser ver 1" ,  " " ) ;  

obj  = nc. r esol ve( ncomp) ;  

or g. obj ect web. ccm. Depl oyment . Ser ver  ser ver 1 =
 or g. obj ect web. ccm. Depl oyment . Ser ver Hel per . nar r ow( obj ) ;  

ncomp[ 0] . i d = " Component Ser ver 2" ;  

obj  = nc. r esol ve( ncomp) ;  

or g. obj ect web. ccm. Depl oyment . Ser ver  ser ver 2 =     
   or g. obj ect web. ccm. Depl oyment . Ser ver Hel per . nar r ow( obj ) ;  

 

4.4.4 Obtaining Container Homes and Archives 
 

Using provide_component_servers and provide_install methods of the  
org.objectweb.ccm.Deployment.Server class, we obtain the container homes and archives 
installers :  

 

/ /  Obt ai n t he cont ai ner  homes and ar chi ve i nst al l at or s.  

 or g. omg. Component s. Depl oyment . Component Ser ver  ser ver 1_cs =  

ser ver 1. pr ovi de_component _ser ver ( ) ;  

or g. omg. Component s. Depl oyment . Component I nst al l at i on ser ver 1_i nst  =  

ser ver 1. pr ovi de_i nst al l ( ) ;  

 or g. omg. Component s. Depl oyment . Component Ser ver  ser ver 2_cs = 

 ser ver 2. pr ovi de_component _ser ver ( ) ;  

 or g. omg. Component s. Depl oyment . Component I nst al l at i on ser ver 2_i nst  =  

ser ver 2. pr ovi de_i nst al l ( ) ;  

 

4.4.5 Installing Archives 
 

Now, we have to install the archives of components of our CCM application on the 
component servers: 
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/ /  I nst al l  ar chi ves.  

ser ver 1_i nst . i nst al l ( " demo" ,  " . / ar chi ves/ demo. j ar " ) ;  

ser ver 2_i nst . i nst al l ( " demo" ,  " . / ar chi ves/ demo. j ar " ) ;  

ser ver 1_i nst . i nst al l ( " openccm_pl ugi ns" ,  " . / OpenCCM_Pl ugi ns. j ar " ) ;  

ser ver 2_i nst . i nst al l ( " openccm_pl ugi ns" ,  " . / OpenCCM_Pl ugi ns. j ar " ) ;  

 

Archives of the application demo.jar and openccm_plugins.jar are installed via the network in 
the ComponentServers\ComponentServer<1or2>.archive_cache directory. Archives are 
locally copied or can be downloaded through HTTP protocol through the network. 

 

4.4.6 Installing a Container on each Server 
 

Then, we instantiate a container on each server, using the create_container method of 
component server object: 

 

or g. omg. Component s. Depl oyment . Cont ai ner  ser ver 1_cont  = 

    ser ver 1_cs. cr eat e_cont ai ner ( conf i g) ;  

or g. omg. Component s. Depl oyment . Cont ai ner  ser ver 2_cont  = 

    ser ver 2_cs. cr eat e_cont ai ner ( conf i g) ;  

 

4.4.7 Installing Homes 
 

To install homes, we declare the container configuration and use the install_home 
method of instantiated container object by providing the archive name of component type and 
the entry point:  

 

/ /  set  t he cont ai ner  conf i g as t he home conf i g 

/ /  i . e.  an empt y conf i gur at i on.  

cont ai ner . set _home_conf i gur at i on( cont ai ner . get _cont ai ner _conf i gur at i on( ) )  ;  

 

/ /  cr eat e a por t  speci f i c conf i g 

conf i g=cont ai ner . f i nd_syst em_home( " Por t Conf i g" ) . cr eat e_component ( JAVA. nul l )
;  

 

/ /  set  t he component  : : CORBA: : Reposi t or y of  t he component .  

conf i g. set Component UI d( " I DL: ccm. obj ect web. or g/ demo1/ Ser ver : 1. 0" )  ;  
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/ /  set  a l i st  coor di nat or  f or  t he " f or _cl i ent s"  f acet  of  t he " Ser ver "   

/ /  component  

conf i g. set Cal l Coor di nat or ( " f or _cl i ent s" ,  " Li st Coor d" )  ;  

 

/ /  set  a t r ace cont r ol l er  f or  t he " f or _cl i ent s"  f acet  of  t he " Ser ver "  

/ /  component  

conf i g. set Cal l Cont r ol l er s( " f or _cl i ent s" ,  [  " Tr ace"  ] )  ;  

 

/ /  cr eat e and set  t he t r ace conf i gur at i on f or  t hi s f acet  

t r ace_conf i g = Pr oper t ySet ( " t r ace" )  ;  

t r ace_conf i g. add( St r i ngPr oper t y( " f i l ename" ,  " . / t r ace_Ser ver . t xt " ) )  ;   

conf i g. set Cal l Cont r ol l er sConf i g( " f or _cl i ent s" ,  [  t r ace_conf i g ] )  ;   

 

/ /  set  t he cont ai ner  conf i g as t he par ent  conf i g.  

conf i g. set _par ent _conf i gur at i on( cont ai ner . get _cont ai ner _conf i gur at i on( ) )  ;  

 

/ /  set  t hi s conf i g as t he component  conf i g.  

cont ai ner . set _component _conf i gur at i on( conf i g)  ;  

/ /  i nst al l  t he Ser ver  home wi t h t hi s cont ai ner  conf i gur at i on.  

val ue. i nser t _st r i ng( home_conf i g) ;  

conf i g[ 0] . val ue = val ue;  

or g. omg. Component s. CCMHome h = ser ver 1_cont . i nst al l _home( " demo1" ,  
" or g. obj ect web. ccm. demo1. Ser ver HomeI mpl . cr eat e_home" ,  new 
or g. omg. Component s. Conf i gVal ue[ 0] ) ;  

Ser ver Home sh = Ser ver HomeHel per . nar r ow( h) ;  

 

4.4.8 Creating and Configuring Components 
 

Simply using the create method of home object, we instantiate components and 
configure them: 
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/ /  Cr eat e component s.  

Ser ver  s = sh. cr eat e( ) ;  

Cl i ent  c1 = ch. cr eat e( ) ;  

Cl i ent  c2 = ch. cr eat e( ) ;  

Cl i ent  c3 = ch. cr eat e( ) ;  

/ /  Conf i gur e component s.  

s. t he_name( " The Ser ver " ) ;  

c1. t he_name( " Mat hi eu" ) ;  

c2. t he_name( " Raphael " ) ;  

c3. t he_name( " Phi l i ppe" ) ;  

 

4.4.9 Connecting Components 
 

Considering a Server component providing a Display facet used by a Client 
component through its receptacle, and using the IDL2 to Java client-side mapped operations:  

 

/ /  Connect  cl i ent s and ser ver .  

Di spl ay f or _cl i ent s = s. pr ovi de_f or _cl i ent s( ) ;  

c1. connect _t o_ser ver ( f or _cl i ent s) ;  

c2. connect _t o_ser ver ( f or _cl i ent s) ;  

c3. connect _t o_ser ver ( f or _cl i ent s) ;  

 

4.4.10 Configuration Completion 
 

The configuration_complete( ) method of component implementations completes the 
deployment process, for each instantiated components:  

 

/ /  Conf i gur at i on compl et i on.  

s. conf i gur at i on_compl et e( ) ;  

c1. conf i gur at i on_compl et e( ) ;  

c2. conf i gur at i on_compl et e( ) ;  

c3. conf i gur at i on_compl et e( ) ;  
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The deployment process is now finished and our CCM application is ready to be used. In fact, 
switching components to the configuration_complete state trully starts the execution of the 
application. 

 

4.5 The OpenCCM Deploy Tool 
 

The CCM specification allows the use of XML based files to describe assemblies of 
components instances (this is the assembly concept) and to describe components archives 
contents (this is the packaging concept). In OpenCCM 0.6, the reading, analyse, and use of 
such meta information is done via an automated deployment tool, which avoids to manually 
instantiate homes and components, operate with the Naming Service, and connect instances 
together. 

 

4.5.1 Inside the Deployment Tool Process 
 

The ccm_deploy script calls the org.objectweb.ccm.deploytool package, forwarding the 
provided parameter that points to the component assembly descriptor (CAD) file of the 
application. 

DeploymentApplication uses a CommandLine framework, which allows exceptions 
interception, console display of messages, and so on. The deployment process itself is located 
in DeploymentProcess, which handles the unmarshalled meta information, and delegates the 
setting up of components partition and the connection of these instances. 

The figure 56 shows how partitionning and connecting are separated, in order that the 
deployment does not follow a too much linear logic (and avoid time lost). The Connector gets 
initialized and ready to make connections by pre-reading the meta information and feeding an 
hashtable. The Partition analyses the placements definitions. Once it deploys a component 
instance, it notifies the Connector, so that involved connections are activated (one party 
ready) or done (two parties ready). 

 

 

Figure 57 - Sequence Diagram of the Automated Deployment Process 
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4.5.2 Writing XML Meta Information 
 

Current version of OpenCCM’s deployment tool does not fully support the CCM’s 
XML formalism. Focus has been put on the essentials elements, which allow rudimentary 
deployments in small infrastructure contexts. Let’s see which restrictions apply when using 
meta information for deployment purposes in OpenCCM 0.6. 

 

4.5.2.1 Pointing Other Files 
 

In the description of assemblies and components, some elements are used to point 
other files such as descriptors, code archives, and so on. For example, a component assembly 
descriptor (CAD) points to the component software descriptors (CSD) in the 
<componentfiles> part. It points to property file descriptors (CPF) too, in order to apply 
specific properties to instantiated components. In a same manner, the CSD points to code 
archives implementing the component. 

 

In CCM, these references can be URI, local files names, or direct environment 
resource. In OpenCCM 0.6, they can only be done using a <fileinarchive> element. Using 
<link> or <codebase> is not supported, that means all the meta information must be found 
locally in the assembly’s META-INF/ folder. 

 

4.5.2.2 Structuring the Distr ibuted Application 
 

The assembly’s partitioning can contain collocations, so that components can be 
located on same host or same process. OpenCCM 0.6 does support such definitions, with the 
<hostcollocation> and <processcollocation> elements. The placements definitions for 
components homes can be provided inside these groups, or individually in case the home is 
alone on a destination. 

 

The <destination> element, which format is determined by the deployment tool itself, 
must contain a NS registered name for a component server. That means each involved Java 
Component Server in OpenCCM 0.6 must be registered to the naming service (this is 
something done in case you use the provided jcs_start script). 

 

The <executableplacement> element is not supported. Each component should be 
created through the usage of a home, as the deployment tool of OpenCCM 0.6 can not deploy 
executables. 

 

When using a component, several implementations can be provided within a descriptor 
(CSD), but in the context of rudimentary applications, each component software has only one 
implementation. Pointing out components descriptors (CSD) in an assembly (CAD) should 
allow to select which implementation of the component may be used in the described 
application. In the current version of our deployment tool, such selection is not possible. 
OpenCCM 0.6 will always use the first implementation described in a CSD file. 
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4.5.2.3 Connecting Components and Applying properties 
 

OpenCCM 0.6 fully supports components connections decsription within an assembly 
file, but does not support <proxyhome> elements (and consequently <connecthomes>). 

 

An application should use interfaces or events, but it must always locally provide 
involved ports (and components): In other words, only basic use of <usesport>, 
<providesport>, <consumesport>, and <publishesport> elements is possible, with 
<...identifier> elements. Usage of the Naming Service through <findby> elements is not 
supported. 

 

When applying properties to components, such as identifying names, the deployment 
tool only looks in the component instance definition, in the assembly. It should be possible, 
according to the CCM specification, to have several kinds of properties: at design level, for 
any implementation, at implementation level (depending on the language), and at instantiation 
level. In OpenCCM 0.6, it is only possible to define a properties file descriptor (CPF) within a 
<componentinstantiation> element of the assembly. 

 

4.6 Deploying and Executing the simple CCM Client / Server  Example 
 

In this section, we see with the previous simple CCM Client / Server example, how to 
write XML descriptors to deploy the application and how they are used by the deploy tool. 

 

The XML Component Assembly Descriptor (demo1.cad) uses the component assembly DTD 
located in the src\dtd\ccm directory of OpenCCM distribution and does the following:  

 

• References component software descriptors for each component type Client and 
Server, like this: 

 

 
<component f i l es> 

    <component f i l e i d=" Cl i ent " > 

      <f i l ei nar chi ve name=" cl i ent . csd" > 

      </ f i l ei nar chi ve> 

    </ component f i l e> 

    <component f i l e i d=" Ser ver " > 

      <f i l ei nar chi ve name=" ser ver . csd" > 

      </ f i l ei nar chi ve> 

    </ component f i l e> 

 </ component f i l es> 

Figure 58 - Referencing Component Sofware Descriptors in CAD 

 



Inside OpenCCM  Developer Guide 

http://www.objectweb.org  Page 73 of 87 March 2003 

• Defines the partitioning using <homeplacement> . The registered Component Server 
in the Name Service is mentionned with the <destination> tag. The 
<componentimplref > tag allows to select the associated package 

 
<homepl acement  car di nal i t y=" 1"  i d=" Ser ver Home" > 

      <component f i l er ef  i dr ef =" Ser ver " / > 

      <component i mpl r ef  i dr ef =" Ser ver I mpl " / > 

      <r egi st er wi t hhomef i nder  name=" OpenCCM/ Ser ver Home" / > 

      <r egi st er wi t hnami ng name=" OpenCCM/ Ser ver Home" / > 

      <component i nst ant i at i on i d=" Ser ver " > 

        <component pr oper t i es> 

          <f i l ei nar chi ve name=" ser ver . cpf " > 

          </ f i l ei nar chi ve> 

        </ component pr oper t i es> 

      </ component i nst ant i at i on> 

      <dest i nat i on>Component Ser ver 1</ dest i nat i on> 

</ homepl acement > 

Figure 59 - Defining Partitioning for Distributed Deployment 

 

• Defines connections between the adequate Client and Server component ports: the 
Client component to_server receptacle connects to the  the for_clients facet Server 
component. 

 
<connect i nt er f ace> 

      <usespor t > 

        <usesi dent i f i er >t o_ser ver </ usesi dent i f i er > 

        <component i nst ant i at i onr ef  i dr ef =" Cl i ent  1" / > 

      </ usespor t > 

      <pr ovi despor t > 

        <pr ovi desi dent i f i er >f or _cl i ent s</ pr ovi desi dent i f i er > 

        <component i nst ant i at i onr ef  i dr ef =" Ser ver " / > 

      </ pr ovi despor t > 

</ connect i nt er f ace> 

Figure 60 – Defining the Connections 

 

To start the deployment process, using user-written XML descriptors as arguments, we 
use the ccm_deploy OpenCCM command script. This run the deploy tool, which is in the  
org.objectweb.ccm.deploytool package. 
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5 COMPILATION AND INSTALLATION OF OPENCCM  PLATFORM  
 

5.1 Compilation of OpenCCM Platform 
 

The build command which compile OpenCCM sources does the following (see the build.xml 
file for more details): 

 

i. Create directories (see above) 

ii. Generate stubs for the OMG Interface Repository 3.0 
iii. Generate CORBA stubs for OMG IDL files 

iv. Compile stubs for the OMG Interface Repository 3.0 

v. Build the initial OpenCCM JAR archive 

vi. Compile local interfaces 

vii. Generate the OMG IDL3/PSDL/CIDL parser files 

viii. Compile Java packages for the OpenCCM platform 

ix. Build the final OpenCCM JAR archives 

x. Create binary scripts for Unix or Windows OS 

xi. And prepare OpenCCM demonstrations 

 

The result of the compilation is the following subdirectories in the <name of the used ORB>  
directory: 

 

• bin: OpenCCM  command scripts 

• classes: all compiled OpenCCM Java packages (for runtime and production chain) 

• doc: documentation files generated using doxygen tool 

• dtd: DTD of the deploy tool 

• generated: generated Java files from OpenCCM IDL description source files 

• lib: this subdirectory contains Java archives (jar) of OpenCCM distribution and other 
packages and tools 

• template: needed template file used by OpenCCM generators and template for 
generated Java skeletons 

• xml: this subdirectory contains XML configuration files for OpenCCM commands 
(used by the Java launcher) and XML files of the deploy tool 

 

5.2 Installation of OpenCCM Platform 
 

To install the OpenCCM platform, simply type “build install” . This will create a build 
directory that contains the following subdirectories: 
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\ OpenCCM- 0. 6\ bui l d 

+- - - bi n 

|        ccm_dei nst al l . bat  

|        ccm_depl oy. bat  

|        ccm_i nst al l . bat  

|        . . . .  

                                � OpenCCM binary scripts of the user’  OS 
|         

+- - - i dl  

|        Component s. i dl  

|        CosTr ansact i ons. i dl  

|        Depl oyment . i dl  

|        I FR_3_0. i dl  

|        . . .  

                                � OpenCCM binary IDL source files 
 

      

+- - - l i b 

|        apol l on. j ar  

|        dt dpar ser 114. j ar  

|        j dbc2_0- st dext . j ar  

|        j dom. j ar  

|        j i dl scr i pt . j ar  

|        j t a_1. 0. 1. j ar  

|        Launcher . j ar  

|        LI CENSE. t xt  

|        Nami ngCont ext . j ar  

|        OpenCCM. j ar  

|        OpenCCM_Pl ugi ns. j ar  

|        openor b_ot s- 1. 3. 0. j ar  

|        vel oci t y- 1. 3. 1- r c2. j ar  

|        vel oci t y- dep- 1. 3. 1- r c2. j ar  

|        xer ces. j ar  

|        zeus. j ar  

                                � All OpenCCM Java archives, packages and tools 
       

\ - - - t empl at es 

        ci dl . vm 

        ci f . vm 

        common. vm 

        i dl 3. t empl at e 

        i dl 3. vm 

        j ava. vm 

        j ava_i mpl _common. t empl at e 

        . . .  

                                � OpenCCM template file for generators 
 

Figure 61 - The build Directory of Installed OpenCCM Platform 
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6 ANNEXES 
 

6.1 OpenCCM Generators Class Diagram 
 

6.1.1 The Basic Generator Class Diagram 
 

 

Figure 62 - Basic Generator Class Diagram 
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6.1.2 The IDL Generator Class Diagram 
 

 

Figure 63 - IDL Generator Class Diagram 

 

6.1.3 The PSDL Generator Class Diagram 
 

 

Figure 64 - PSDL Generator Class Diagram 
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6.1.4 The CIDL Generator Class Diagram 
 

 

Figure 65 - CIDL Generator Class Diagram 

 

6.1.5 The CIF Generator Class Diagram 
 

 

Figure 66 - CIF Generator Class Diagram 
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6.2 Trace Service in OpenCCM (using Monolog Framework, Objectweb)  
 

6.2.1 Monolog Framework concepts 
 

Monolog is a framework develop in the ObjectWeb’s code base 
(http://www.objectweb.org/monolog/index.html). It defines an abstraction to use logging in 
applications. Its two purposes are : 

• wraps the logging system really used (for example log4j) 
• separate Configuration and Instrumentation preoccupation 

 
Monolog defines a system based upon some concepts :  

• Logger (TopicalLogger) :  
Objects to use for tracing. 

There are associated to, at least, one Topic.  

Topics associated to a logger are keys to get this logger. 

Loggers are hierarchically connect (as Java namespace), so all messages send 
to a logger are routed to all its loggers ancestor. 

• Topics :  
Strings associated to Loggers in order to manipulate them. 

Defined a Trace namespace. 

• Handler :  

Represents outputs of Loggers.   

One logger could have a lot of handler associated to it, so a lot of different 
output. 

• Level :  

Defines different level of importance in Traces.  

These Levels are ordered. 

Each Logger has its own Level of tracing. 

Each message of trace must be categorize by a Level. 

So, Loggers only trace message of its own level  and all greater Level. 

By default Monolog defines some BasicLevel :  

o INHERIT < DEBUG < INFO < WARM < ERROR < FATAL. 

  

The following table describes the meaning of the five predefined levels. 

 

Level name Details 

FATAL In general, FATAL messages should describe events that 
are of considerable importance and which will prevent 
continuation of the program execution. They should be 
intelligible to end users and to system administrators. 

ERROR The ERROR level designates error events that might stil l 
allow the application to continue running. 
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WARN In general, WARN messages should describe events that 
will be of interest to end users or system managers, or 
which indicate potential problems. 

INFO The INFO level designates informational messages that 
highlight the progress of the application at a coarse-grained 
level. 

DEBUG DEBUG messages might include things like minor 
(recoverable) failures. Logging calls for entering, returning, 
or throwing an exception can be traced at this level. 

INHERIT INHERIT is a special Level which permits to specify that a 
logger must inherit its level from its ancestor. 

 

• Factories :  

LevelFactory, HandlerFactory, LoggerFactory. 

Each factories provide instances for each part of the Monolog system. 

 

See more at: http://www.objectweb.org/monolog/doc/index.html 

 

6.2.2 Use of trace in OpenCCM code base 
 

In each package you have to define a class containing static definitions of loggers you 
want to use here. By convention you must named this class MonologTopics. 
 

To create that class you need to import: 

• org.objectweb.util.monolog.api.Logger  
(the Logger API from Monolog) 

• org.objectweb.util.monolog.provider.LoggerProviderSingleton  
(the platform Topic provider static singleton class) 

 

The LoggerProviderSingleton wrapped a LoggerProvider to ensure that only one instance is 
used in a JVM. A LoggerProvider is used to create Logger by Topics which are store in a 
referential.  

These Topics are made using the org.objectweb.util.monolog.provider.topics.BundleTopics 
which get its bundle of Strings from the property file topicsBase.properties located in the 
package org.objectweb.ccm.trace. 

 

Then, defined a final static boolean. It is used to enable trace specific code insertion at 
compilation time. You can defined more final static boolean to enable/disable insertion of 
trace specific code with a better “grain” . 

Next you can begin to create you logger. These loggers are static and final. You can create 
one by calling the static method createLogger(String name, Object class, String[ ]  description) 
of the class LoggerProviderSingleton. 

 



Inside OpenCCM  Developer Guide 

http://www.objectweb.org  Page 81 of 87 March 2003 

Finally, in the code, you can use one of the loggers defined by getting its reference. And then 
call one of the log methods:  

• log( BasicLevel , Object msg) 

• log( BasicLevel , Object msg , Throwable t) 

• log( BasicLevel , Object msg , Object msg , Object msg) 

• log( BasicLevel , Object msg , Throwable t , Object msg , Object msg) 

 

Example of MonologTopics Class : 

 

Package or g. omg. ccm. exampl e;  

 

i mpor t  or g. obj ect web. ut i l . monol og. api . Logger ;  

i mpor t  or g. obj ect web. ut i l . monol og. pr ovi der . Logger Pr ovi der Si ngl et on;  

 

f i nal  publ i c cl ass Monol ogTopi cs{  

 

 f i nal  st at i c Bool ean enabl eTr ace = t r ue ;   

/ /  f al se;  / /  enabl e/ di sabl e t r ace at  compi l at i on t i me 

 

 f i nal  st at i c Logger  concer nLogger  = 
Logger Pr ovi der Si ngl et on. cr eat Logger (  

   “ exempl e. pr eoccupat i on” ,  

  i nner Cl ass. cl ass,  

  new St r i ng[ ]  { “ descr i pt i on 1” , ”  descr i pt i on 2” } ) ;  

}  
}  

 

Where innerClass is a class of the package org.omg.ccm.example. 

  

Use of concernLogger in the class innerClass: 

 

• import:  

 

or g. obj ect web. ut i l . monol og. api . Logger  

or g. obj ect web. ut i l . monol og. api . Basi cLevel  

 

• Direct uses :  
 

i f  ( Monol ogTopi cs. enabl eTr ace)   

Monol ogTopi cs. concer nLogger . l og( Basi cLevel . DEBUG,  “ message” ) ;  

 

• Get a reference of concernLogger and use it to call Logger.log methods: 
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i f  ( Monol ogTopi cs. enabl eTr ace)  

Logger  l ogger _ = Monol ogTopi cs. concer nLogger ;  

i f  ( Monol ogTopi cs. enabl eTr ace)   

l ogger _. l og( Basi cLevel . DEBUG,  “ message” ) ;  

 

6.2.3 Monolog Configuration  
 

The loggers configuration and their output Appenders are configured in Monolog 
factory. This factory is configured by a Java properties file (in the future by a XML file).  

The Monolog configuration file for OpenCCM is named monolog.CCM.properties 
It is located in each demo directory. 

 

Syntax of the monolog property configuration file : 

• Handlers : An handler represents an output. Monolog provides three standard 
handlers(console, file and RollingFile) and a generic handler which permits to 
configure any handler. 

An Handler is identified by its name. It has a type and few others properties. To 
define an handler is needed to give its name and its type. The handler definition is 
composed by several lines where each line matches to a property. The general 
expression is the following:  

handler.<handler name>.<property name> <property value> 
Here is an example of handler definition: 

 

handl er . my_consol e_out put . t ype Consol e 

handl er . my_consol e_out put . out put  Syst em. out  

handl er . my_consol e_out put . pat t er n %m%n 

 

This code defines an handler which prints the messages to the console. The output 
is the standard output (not the error stream). Finally the pattern (the format of the 
messages) is very simple: one message by line. For more details about pattern see 
the pattern section 

• Loggers : A Logger is identified by names. However we consider that each logger 
has a main name. This name is used to identify it in the property file. There are 
several configurable things on a Logger instance. 

o The first configurable element is its level: 

logger.<dotted logger name>.level <level value> 
The <dotted logger name> part represents the main name of the logger. 
This string can be composed of dot since the names can describe a 
hierarchy. The <level value> part represents the value of the level logger. 
This value MUST be a level name. The level name can represent a 
predefined level of an intermediate level already defined in the 
LevelFactory. Here are some examples of logger level definition: 

 

l ogger . or g. obj ecweb. f oo. l evel  DEBUG 
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l ogger . or g. obj ecweb. f oo. l evel  my_l evel 4 

l ogger . r oot . l evel  WARN 

 

IMPORTANT: The last example shows the way to configure the root 
logger instance. "root" is the particular name which designs this logger.  

 

o The second configurable element is the list of additional topics. The 
general expression is the following: 

logger.<dotted logger name>.topic.<topic id> <additional topic>  
The <topic id> is a simple integer value which permits to make the 
difference between each property. Here are some examples of logger topic 
definition: 

 

l ogger . or g. obj ecweb. f oo. t opi c. 0 com. bar  

l ogger . or g. obj ecweb. f oo. t opi c. 1 f r . bar  

l ogger . a. b. t opi c. 0 e 

 

o The third configurable element is the handler list. The general expression is 
the following: 

logger.<dotted logger name>.handler.<handler id> <handler name>  

The <handler id> is a simple integer value which permits to make the 
difference between each property. Here are some examples of logger 
handler definition: 

 

l ogger . or g. obj ecweb. f oo. handl er . 0 my_consol e_out put  

l ogger . or g. obj ecweb. f oo. handl er . 1 my_f i l e_Log. t xt  

l ogger . a. b. handl er . 0 my_consol e_out put  

 

o The fourth configurable element is the handler inheritance. It is possible to 
indicate if a logger inherits handlers of its ancestor. The property is named 
additivity and the possible values are true or false. The default value is true, 
i.e. by default the logger inherits handlers of their ancestors. 

 

l ogger . or g. obj ecweb. f oo. addi t i v i t y f al se 

 

 

 

6.2.4 Local TraceService Class diagram  
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 createTopic(in name: String, in ref: Class, in description: String[]): String

 getTopic(in ref: Class): String

 getTopicDescription(in name: String): String[]

 getTopics(): String[]

 getTopicsByRef(): HashMap

«ÿnterface»
TopicProvider

 configure(in file: String, in useclasspath: boolean): void

 createLogger(in topic: String, in caller: Class, in description: String[]): Logger

 getLevelFactory(): LevelFactory

 getLogger(in topic: String): Logger

 getLogger(in topic: String, in caller: Class): Logger

 getLoggerFactory(): LoggerFactory

 getProperties(): Properties

 getTopicLevel(in topic: String): String

«ÿnterface»
LoggerProvider

 

Figure 67 - org.objectweb.util.monolog.provider.api 

 

unique: TopicProvider

 createTopic(in name: String, in ref: Class, in description: String[]): String

 getTopicProvider(): TopicProvider

TopicProviderSingleton

configFile: String

lf: LoggerFactory

props: Properties

usecp: boolean

 LoggerProviderImpl()

 configure(in file: String, in useclasspath: boolean)

 createLogger(in topic: String, in caller: Class, in description: String[]): Logger

 getLevelFactory(): LevelFactory

 getLogger(in topic: String): Logger

 getLogger(in topic: String, in caller: Class): Logger

 getLoggerFactory(): LoggerFactory

 getProperties(): Properties

 getTopicLevel(in topic: String): String

 getTopics(): String[]

 setTopicLevel(in topic: String, in l: String)

LoggerProviderImpl

tm_: TopicsPool

 buildTopicNameBundle(in ref: Class): String

 createTopic(in name: String, in ref: Class, in description: String[]): String

 getTopic(in ref: Class): String

 getTopicDescription(in name: String): String[]

 getTopics(): String[]

 getTopicsByRef(): HashMap

TopicProviderImpl

unique: LoggerProvider

 createLogger(in topic: String, in caller: Class, in description: String[]): Logger

 getLogger(in topic: String): Logger

 getLogger(in topic: String, in caller: Class): Logger

LoggerProviderSingleton

 

Figure 66 - org.objectweb.util.monolog.provider.lib 
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 getPreTopic(in ref: Object): String

BundleTopics

description[0..*]: String

name: String

ref: Class

 TopicsValue(in ref: Class, in name: String, in desccription: String[])

 getDescription(): String[]

 getName(): String

 getRef(): Object

 setDescription(in description: String[])

 setName(in name: String)

 setRef(in ref: Class)

TopicsValue

 showAllTopics(in out: PrintStream)

TopicTools

tm_: TopicsPool

 getTopicsMap(): TopicsPool

TopicsMapSingleton

 getAllName(): String[]

 getDescription(in name: String): String[]

 getName(in ref: Class): String

 getTopicsByRef(): HashMap

 put(in value: TopicsValue): int

 put(in ref: Class, in name: String, in description: String[]): int

«ÿnterface»
TopicsPool

binding_desc: HashMap

binding_name: HashMap

binding_ref: HashMap

 TopicsMap()

 getAllName(): String[]

 getDescription(in name: String): String[]

 getName(in ref: Class): String

 getTopicsByRef(): HashMap

 put(in value: TopicsValue): int

 put(in ref: Class, in name: String, in description: String[]): int

TopicsMap

# tm_

0..1

 

Figure 68 - org.objectweb.util.monolog.provider.lib.topics 

 

 

BUNDLE_NAME: String

RESOURCE_BUNDLE: ResourceBundle

OpenCCM_Topics

 

Figure 68 - org.objectweb.ccm.trace 
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enableTrace: boolean

loggerCI: Logger

loggerSI: Logger

MonologLogger

logLevelServer: short

logger_: Logger

srir_: ServerRequestInfoReader

 TraceSI(in trace_slot: int, in info: ORBInitInfo)

 destroy()

 name(): String

 receive_request(in ri: ServerRequestInfo)

 receive_request_service_contexts(in ri: ServerRequestInfo)

 send_exception(in ri: ServerRequestInfo)

 send_other(in ri: ServerRequestInfo)

TraceSI

clientInterceptor: TraceCI

serverInterceptor: TraceSI

trace_slot: int

 post_init(in info: ORBInitInfo)

 pre_init(in info: ORBInitInfo)

Initializer

crir_: ClientRequestInfoReader

logLevelClient: short

logger_: Logger

trace_slot: int

 TraceCI(in trace_slot: int, in info: ORBInitInfo)

 destroy()

 name(): String

 receive_exception(in ri: ClientRequestInfo)

 receive_other(in ri: ClientRequestInfo)

 receive_reply(in ri: ClientRequestInfo)

TraceCI

logLevelClientStart: short

 ClientRequestInfoReader(in logLevel: short)

 displayClientRequestInfoMonolog(in info: ClientRequestInfo): String

 displayEffectiveProfile(in info: ClientRequestInfo): String

 displayMore(in info: RequestInfo): String

 displayReceivedExceptionID(in info: ClientRequestInfo): String

 getLabelException(): String

 requestOpException(in info: RequestInfo): Any

ClientRequestInfoReader

REPLY_CONTEXT_ID: int

REQUEST_CONTEXT_ID: int

id_unique: int

logLevel: short

 RequestInfoReader(in logLevel: short)

 displayArguments(in info: RequestInfo): String

 displayException(in info: RequestInfo): String

 displayExceptions(in info: RequestInfo): String

 displayMore(in info: RequestInfo): String

 displayOperation(in info: RequestInfo): String

 displayReplyServiceContext(in info: RequestInfo): String

 displayReplyStatus(in info: RequestInfo): String

 displayRequestID(in info: RequestInfo): String

 displayRequestInfo(in info: RequestInfo, in logLevel: short): String

 displayRequestInfoMore(in info: RequestInfo): String

 displayRequestServiceContext(in info: RequestInfo): String

 displayResponseExpected(in info: RequestInfo): String

 displayResult(in info: RequestInfo): String

 displaySlotData(in info: RequestInfo): String

 getLabelException(): String

 getLogLevel(): short

 getOctet(in octet: byte): String

 nextId(): int

 requestOpException(in info: RequestInfo): Any

 setLogLevel(in logLevel: short)

RequestInfoReader

logLevelServerStart: short

 ServerRequestInfoReader(in logLevel: short)

 displayAdapterID(in info: ServerRequestInfo): String

 displayMore(in info: RequestInfo): String

 displayMostDerivedInterface(in info: ServerRequestInfo): String

 displayObjectID(in info: ServerRequestInfo): String

 displayServerRequestInfoMonolog(in info: ServerRequestInfo, in withException: boolean): String

 displayServerRequestInfoMonolog(in info: ServerRequestInfo): String

 getLabelException(): String

 requestOpException(in info: RequestInfo): Any

ServerRequestInfoReader

# srir_ 0..1

- serverInterceptor

0..1

- clientInterceptor

0..1

# crir_0..1

 

Figure 69 – The org.objectweb.corba.trace.PI package 
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org.objectweb.corba.trace.PI.MonologLogger

org.objectweb.util.monolog.provider.lib.topics.BundleTopics

org.objectweb.util.monolog.provider.lib.topics.TopicsValue

org.objectweb.ccm.trace.OpenCCM_Topics

org.objectweb.corba.trace.PI.Initializer

«ÿnterface»
org.objectweb.util.monolog.api.Logger

«ÿnterface»
org.objectweb.util.monolog.api.LoggerFactory

org.objectweb.util.monolog.provider.lib.LoggerProviderSingleton

org.objectweb.util.monolog.provider.lib.topics.TopicsMapSingleton

 createTopic()

 getTopicProvider()

org.objectweb.util.monolog.provider.lib.TopicProviderSingleton

org.objectweb.corba.trace.PI.ClientRequestInfoReader

org.objectweb.corba.trace.PI.RequestInfoReader

org.objectweb.corba.trace.PI.ServerRequestInfoReader

org.objectweb.corba.trace.PI.TraceSI

«ÿnterface»
org.omg.PortableInterceptor.ServerRequestInterceptor

«ÿnterface»
org.omg.PortableInterceptor.ClientRequestInterceptor

org.objectweb.corba.trace.PI.TraceCI

org.objectweb.util.monolog.provider.lib.LoggerProviderImpl

«ÿnterface»
org.objectweb.util.monolog.provider.api.LoggerProvider «ÿnterface»

org.objectweb.util.monolog.provider.api.TopicProvider

org.objectweb.util.monolog.provider.lib.TopicProviderImpl

«ÿnterface»
org.objectweb.util.monolog.provider.lib.topics.TopicsPoolorg.objectweb.util.monolog.provider.lib.topics.TopicsMap

- clientInterceptor

0..1

- serverInterceptor

0..1

- clientInterceptor

0..1

- serverInterceptor

0..1

# logger_0..1 # logger_ 0..1

- lf 0..1

- unique0..1

# tm_0..1

- unique0..1

# srir_ 0..1# crir_0..1

# tm_ 0..1

 

Figure 70 – Overview of the Trace Service 

 

 


