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Chapter 1

| ntroduction

1.1 What isOMNIBROKER?

OMNIBROKER is an Object Request Broker (ORB) that is compliant to the Com-
mon Object Request Broker Architecture (CORBA) specification, revision 2.0, as
defined in[1] and [2] by the Object Management Group (OMG).

Some highlightsof OMNIBROKER are;

e Full CORBA IDL support

e Complete CORBA IDL—to—-C++ mapping

e Complete CORBA |IDL—-to-Javamapping

e Uses|IOP as native protocol

¢ Dynamic Invocation Interface

e Dynamic Skeleton Interface

¢ Interface Repository

e Peer—to—Peer communication with nested method invocations
e Support for non-blocking method invocations

e Support for timeouts

e Seamless integration with X 11 and Windows

A COS compliant Naming Service

1



2 CHAPTER 1. INTRODUCTION

e IDL-to-HTML tranglator for generating “javadoc”-like documentation

e DynAny API for dynamic Any type handling
The current beta version has the following limitations:

e Only persistent (i.e. manually launched) servers are currently supported

e No multi-threaded C++ applications (OmniBroker for Java supports tread—
per—request and thread—per—client)

1.2 Howisit licensed?

OMNIBROKER islicensed as*“freefor non—commercial use’. Seethelicenseagree-
ment in chapter B on page 99 for details. For commercial licenses, please send an
e-mail ton @oc. com

1.3 About thisdocument

Thismanual is— apart from the “ Getting started” chapter — not areplacement for
a good CORBA book. There are many excellent introductory books on CORBA
fundamentals, for example[4] or [5].

This manual does also not contain the precise specifications of the CORBA
standard. Thiswould definitely be out of itsscope. However, for the understanding
of thismanual, a good knowledge of the CORBA specificationin [1] is absolutely
necessary. Especialy the chapters covering CORBA IDL and the IDL—to-C++
mapping should be studied thoroughly. Do not expect any of the CORBA teaching
books to be a reference for the IDL—to—C++ mapping. The books currently avail-
able only give an overview and are neither complete nor up-to—date. Thereis no
substitute for the official CORBA specification asdefined in [1].

What thismanual does contain, however, isinformation on how OMNIBROKER
implementsthe CORBA standard. The problem with the current CORBA specific-
ationisthat it leaves a high degree of freedom to the CORBA implementation. For
example, the precise semantics of a oneway call are not specified by the standard
(see 9.1.1 on page 88).

To make it easier to get started with OMNIBROKER, this manual contains
a “Getting started” chapter, explaining some OMNIBROKER basics with a very
simple example.
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1.4 Getting help

Should you have any problems with OMNIBROKER, do not hesistate to ask us for
assistance. Just send an e-mail to support @oc. com

You will dways find the latest information on OMNIBROKER
on 0OOCs Web Pages http://ww. ooc.com ob. htm and
http://ww. ooc. de/ ob. ht m . Additionaly there is an OMNIBROKER
mailing list. To subscribe, just send an e-mail to maj or domo@oc. com with
the command

subscri be ob

inthe body of your message. To post amessagetothemailinglist, sendit asan
e-mail to ob@ooc.com. Thereisan archive for thismailing list at:

http://ww. ooc. comf ob-mailing-list/maillist.htm
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Chapter 2

Getting started

21 The“HelloWorld” Application

This Quick-Start Guide's example software is founded on a well-known applica

tion: A “Hello World!” program presented here in a special client—server version.
Many bookson programming start with thistiny demo program. Inintroductory

C++ booksyou' Il probably find the following piece of codein thevery first chapter:

[l C++

#i ncl ude <i ostream h>

i nt

mai n(int, char*[], char*[])

{
cout << "Hello World!'" << endl;
return O;

}

Or inintroductory Java books:
/1 Java

public class Geeter

{

public static void main(String args[])

{
Systemout.printin("Hello, Wrld!'");

5



6 CHAPTER 2. GETTING STARTED

These applications simply print “Hello World!” to standard output and that
is exactly what this chapter is about: Printing “Hello World!” with a CORBA
based client—server application. Basically this means that a client program invokes
ahel | o() operationon an object in aserver application. The server responds by
printing “Hello World!” on standard outpui.

2.2 ThelDL code

How dowewritea CORBA based “Hello World!” application? Thefirst thingto do
isto create afile with IDL code, that hasto be trandated (“ mapped”) to aparticular
programming language. In the case of OMNIBROKER thislanguageis either C++
or Java.

Since our sample application isn’t a complicated one, the IDL code needed for
thisexampleissimple:

/1 1DL

interface Hello

{
s

void hello();

Thispiece of IDL code definesan interface Hel | o consisting of asingleoper-
ationhel | 0. hel | o neither expects nor returns any parameters.

2.3 Implementing the examplein C++

Thefirst step isto trandatethe IDL code with the| DL-to—-C++ translator. Savethe
IDL codeshownabovetoafilecalledHel | o. i dl . Now translatethe codeto C++
using the following command:

id Hello.idl

Thiscommand will createthefilesHel | 0. h, Hel | 0. cpp, Hel  o_skel . h
and Hel | o_skel . cpp. Theonly filethat is of importance for you as an OMNI-
BROKER user isHel | o_skel . h. Thisfile hasto be included when writing the
implementation classes.
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2.3.1 Implementingtheserver

For the server, we need to define an implementation classfor the Hel | o interface
defined in the previous paragraph. To do this, we create a classHel | o_i npl
that is derived from the so-called skeleton classHel | 0_skel , defined in thefile
Hel | o_skel . h. Thedefinitionfor Hel | o_i npl lookslikethis:

Il C++
#i ncl ude <Hel |l o_skel . h>

class Hello_inpl : public Hello_skel

{
public:
Hel 1 o_impl ();
virtual void hello();
b
Theimplementationfor Hel | o_i npl is:
Il C++

#i ncl ude <CORBA. h>
#i ncl ude <Hell o_i mpl . h>

Hel 1 o_inmpl :: Hel I o_i npl ()
{
}

voi d
Hel l o_inpl::hello()
{

}

As you can see, the constructor doesn’t do anything' and the hel | o() func-
tion simply prints“Hello World!” on standard output.

cout << "Hello Wrld!'" << endl;

! Although the default constructor is empty, it must be defined sinceHel | o_skel hidesthe de-
fault constructor by making it pr ot ect ed.
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Save the class definition of Hel | o_i npl inafileHel | o_i npl . h and the
implementation of Hel | o_i npl inafileHel | o_i mpl . cpp.
Now we need to writethe server’smai n() program, which lookslikethis:

/] C++

#i ncl ude <CORBA. h>
#i ncl ude <Hell o_i mpl . h>

#i ncl ude <fstream h>

i nt
mai n(int argc, char* argv[], char*[])
{
CORBA ORB var orb = CORBA ORB init(argc, argv);
CORBA BOA var boa = orb -> BOA init(argc, argv);
Hello_var p = new Hello_inpl;
CORBA _String _var s = orb -> object_to_string(p);
const char* refFile = "Hello.ref";
of stream out (refFile);
out << s << endl;
out. close();
boa -> inpl _is_ready(CORBA | npl enentationDef:: _nil());
}

Savethisto afile Ser ver. cpp.

The contents of the mai n() function need to be explained. The first thing a
CORBA program hasto doisto initializethe ORB? and the BOA?. Thisisdone by
the following source fragment:

CORBA ORB var orb
CORBA BQA var boa

CORBA ORB init(argc, argv);
orb -> BOA_ init(argc, argv);

CORBA ORB_init() andBQA i nit() bothexpect the parameters which
the program was started with. These parameters may or may not be used by the ORB

2Object Request Broker
7Basic Object Adapter.
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and BOA, depending on the CORBA implementation. OMNIBROKER recognizes
certain optionsthat will be explained later. Now aninstanceof Hel | o_i npl can
be created like this:

Hello_var p = new Hello_inpl;

Hel | o_var, likedl _var -types, isa“smart” pointer, i.e. p will release the
object created by new Hel | o_i npl automatically when p goes out of scope.

The client must be able to access the implementation object. This can be
done by saving a “stringified” object reference to a file which can be read by
the client and converted back to the actual object reference. * The operation
obj ect _to_string() convertsa CORBA object reference into its string rep-
resentation:

CORBA String_var s = orb -> object_to_string(p);
const char* refFile = "Hello.ref";

of stream out (refFile);

out << s << endl;

out. close();

Finally, in order to react on incoming requests, the server must enter its event
loop. Thisisdoneby:

boa -> inpl __is_ready(CORBA |InplenentationDef:: nil());

Since OMNIBROKER doeshot usethe CORBA _| npl enent at i onDef argu-
ment, CORBA | npl enent ati onDef :: _nil () canbeusedasadummy argu-
ment.

2.3.2 Implementing theclient

Writing the client requires|ess work than writing the server, sincethe client, inthis
example, only consists of the mai n() function. In severa respects the client’'s
mai n() issimilar totheserver’'smai n() function:

/] C++

#i ncl ude <CORBA. h>

*If your application contains more than one object, you do not need to save object references for
all objects. Usually you save the reference of one object which provides calls that can subsequently
return references to other objects.
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#i ncl ude <Hell o. h>

#i ncl ude <fstream h>

i nt

mai n(int argc, char* argv[], char*[])

{
CORBA ORB var orb = CORBA ORB_ init(argc, argv);
CORBA BOA var boa = orb -> BOA_init(argc, argv);
const char* refFile = "Hello.ref";
ifstreamin(refFile);
char s[1000];
in >> s;
CORBA (hj ect_var obj = orb -> string_to_object(s);
assert(lis_nil(obj));
Hel l o_var hello = Hello::_narrowobj);
assert(!is_nil(hello));
hello -> hello();

}

Savethisinto afileC i ent . cpp.

Like the server’'s implementation of mai n() theclient'smai n() startswith
theinitialization of the ORB. Inthe next step the “ stringified” object reference writ-
ten by the server is read and converted to a CORBA: : Obj ect object reference.
The _narrow() operation then generates a Hel | o object reference from the
CORBA: : (bj ect object reference.”

Theassert () macros ensure that the program does not continue unless the
return valuesof stri ng_to_obj ect () and_narrow() arevalid object ref-
erences.

Finaly, the hel | o() operation on the hel | o object reference is invoked,
causing the server to print “Hello World!”.

5Although CORBA'sT: : _nar r owfor aninterface T workssimilar todynani ¢_cast <T>()
for aplain C++ class T, dynam ¢_cast <T>() must not be used for CORBA object references.
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2.3.3 Compiling and linking

Both the client and the server must be linked with the compiled Hel | o. cpp
(which usudly hasthe name Hel | 0. o under Unix and Hel | 0. obj under Win-
dows). ThecompiledHel | o_skel . cpp (andHel | o_i npl . cpp of course) is
only needed for the server.

Compiling and linking is highly compiler dependent. Many compilers re-
guire unique options to generate correct code. To link OMNIBROKER pro-
grams, you must at least link with the OMNIBROKER library | i bOB. a (Unix) or
ob. I'i b (Windows). On somesystemsadditional librariesare needed, for example
l'i bsocket.a andl i bnsl . afor Solarisor wsock32. | i b for Windows.

The OMNIBROKER distribution comes with various READVE files for different
platforms which give hints on the options needed for compiling and the libraries
needed for linking. Please consult these READIVE files for details.

2.3.4 Runningtheapplication

Our “Hello World!” application consists of two parts, namely the client and the
server program. Thefirst program to be started is the server because it creates the
fileHel | 0. r ef that is needed by the client in order to connect to the server. As
soon asthe server isrunning, you can start the client. If all goesto plan, the“Hello
World!” message will appear on the screen.

2.4 Implementing the examplein Java

In order to code this demo application in Java, the interface specified in IDL is
translated to Java classes similar to the way the C++ code was created. The OMNI-
BROKER IDL—to-Javatranglator j i dl iscalled likethis:

jidl --package hello Hello.idl

This command results in several Java source files on which the ac-
tual implementation will be based. The generated files are Hel | 0. j ava,
Hel | oHel per.j ava, Hel | oHol der.j ava, StubForHel |l 0. java and
_Hel | ol npl Base. j ava, al generated in adirectory with the name hel | o.

24.1 Implementingtheserver

Theserver'sHel | o implementation classhastobebasedon _Hel | ol npl Base:
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/1 Java
package hell o;
i nport org. ong. CORBA. *;

public class Hello_inpl extends _Hell ol npl Base

{
public void hello()
{

Systemout.println("Hello Wrld!'");
}

}

Aswith the C++ implementation, thehel | o() function simply prints“Hello
World!” on standard output. Savethisclassto afileHel | o_i npl . j ava.

We also have to write a class which holds the server’s mai n() function. We
cal thisclass Ser ver :
/1 Java

package hell o;

i mport org. ong. CORBA. *;
inport java.io.*;

public class Server

{

public static void main(String args[])

{
/1
/'l Create ORB and BOA
/1
ORB orb = ORB.init(args, new java.util.Properties());
BOA boa = orb.BOA init(args, new java.util.Properties());
/1
/1 Create inplenentation object
/1

Hel lo_inmpl p = new Hello_inpl();
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/1

/1 Save reference

/1

try

{
String ref = orb.object_to_string(p);
String refFile = "Hello.ref";
PrintWiter out =

new PrintWiter(new FileQutputStrean(refFile));

out.println(ref);
out. flush();

}

cat ch(| OExcepti on ex)

{
Systemerr.printIn("Can't wite to ‘" +

ex. get Message() + "'");

Systemexit(1);

}

/1

/1 Run inplenmentation

/1

boa.inpl _is_ready(null);

System exit(0);

Savethistoafile Server. j ava.
Asyou can see, in Javathe ORB and the BOA areinitiaized with thefollowing
commands:

ORB orb ORB.init(args, new java.util.Properties());
BOA boa = orb.BOA init(args, new java.util.Properties());

Theinstanceof Hel | o_i npl iscreated with:
Hel lo_inmpl p = new Hello_inpl();

If you code an application in Java, there are no _var —types that automatic-
ally release their contents (likein C++). Thisis not necessary in Java, since Java
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providesfor automatic garbagecollection. Thatis, p isreleased automatically when
itisnot used anymore.

The object reference is then “stringified” and written to afile, just like in the
C++ implementation:

try
{
String ref = orb.object_to_string(p);
String refFile = "Hello.ref";
PrintWiter out =
new PrintWiter(new FileQutputStreamrefFile));
out.println(ref);
out. flush();
}
cat ch(l OException ex)
{
Systemerr.printin("Can't wite to ‘" +
ex. get Message() + "'");
Systemexit(1);
}

Finally, the server entersits event loop to receive incoming requests:
boa.inpl _is_ready(null);
24.2 Implementingtheclient
SavethistoafileCl i ent.j ava:

/1 Java
package hell o;

i mport org.ongy. CORBA. *;
inport java.io.*;

public class dient

{

public static void main(String args[])

{
11
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/Il Create ORB
/1
ORB orb = ORB.init(args, new java.util.Properties());

/1
/1 Get "hello" object
/1
String ref = null;
try
{
String refFile = "Hello.ref";
Buf f eredReader in =
new Buf f er edReader (new Fil eReader(refFile));
ref = in.readLine();
}
cat ch(1 OExcepti on ex)
{
Systemerr.printIn("Can't read from*" +
ex. get Message() + "'");
Systemexit(1);
}

org. ong. CORBA. Obj ect obj = orb.string_to_object(ref);
if(obj == null)
t hr ow new Runti meException();

Hel lo p = Hell oHel per. narrow(obj);

/1
/1 Main | oop
/1

Systemout.println("Enter "h’ for hello or "x for exit:");
int c;

try
{
do

{
Systemin. ski p(Systemin. avail abl e());
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Systemout.print("> ");
c = Systemin.read();

if(c =="h")
p. hello();
}
while(c !'="x");
}
cat ch(l CException ex)
{
Systemout.printin("Can’'t read from standard input");
Systemexit(1);
}

System exit (0);

The client’s implementation is straightforward: The ORB is initialized, the
“stringified” reference is read and converted to an object which is “narrowed” to
areferencetoaHel | o object. Theclient then entersitsmain loop. Here the func-
tionhel | o() iscalled whenever the user entersa h.

24.3 Compiling

To compile the implementation classes and the classes generated by the OMNI-
BROKER IDL—to-Javatrandator j avac iscalled:

javac *.java hello/*.java

Ensure that your CLASSPATH environment variable includes the OMNI-
BROKER Javalibrary, i.e. the OMNIBROKER j | i b directory. If you are using a
Unix bourne shell or compatible, you can do thiswith the following commands:

CLASSPATH=your _omi broker _directory/jli b: $CLASSPATH
export CLASSPATH

Of courseyou must replace your _ommi br oker _di r ect or y by the name
of the directory where you have put your OMNIBROKER distribution.

If you arerunning OMNIBROKER on aWindows-based system, you can usethe
following commands within the Windows command interpreter:

set CLASSPATH=your _ommni broker _directory\jlib; $CLASSPATH

Note that for Windowsyou must use“;” and not “:” as delimiter.
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24.4 Runningtheapplication

The“Hello World” Java server is started with:
java hell o. Server

And theclient with:
java hello.dient

Again, make sure that your CLASSPATH environment variable includes the
j I'i b directory.

You might also want to use a C++ server together with a Java client (or vice
versa). Thisis the nice thing about CORBA: If something is defined in CORBA
IDL, you don’t have to care about the programming language used for the imple-
mentation. CORBA applications can talk with each other, regardless of the lan-
guage they are writtenin.

2.5 First conclusions

At this point you might be inclined to think that this method of getting a simple
string displayed is the most complicated way you have ever encountered in your
life as a programmer. At first glance a CORBA based approach may indeed seem
complicated. On the other hand, think of the benefits this kind of approach has to
offer. You can start the server and client application on different machines with ex-
actly the same results. Concerning the communication between the client and the
server you don’t have to worry about platform specific methods or protocolsat al,
providedthereisaCORBA ORB availablefor the platform and aprogramming lan-
guage of your choice. If possible, get some handson experience and start the server
on one machine, the client on another ¢. As you see, CORBA based applications
run interchangeably in both local and network environments.

One last point to note, naturally enough you won't use CORBA to write such
a simple program as in our example. The more complex your applications get
(and todays applicationsare complex) the more you will learn to appreciate having
a high-evel abstraction of your applications’ key interfaces captured in CORBA
IDL.

% Notethat after the startup of the server program, you haveto copy the stringified object reference,
i.e. thefileHel | o. r ef , to the machine where the client program isto be run.
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2.6 Moreexamples

In [4] you can find very useful information about CORBA as well as additional
CORBA examples. The sources of thisbook can be compiled with OMNIBROKER
after applying some patches. Please see the file README. CORBA- BOCK (which
comes with the OMNIBROKER distribution) for details.

2.7 Wheretogofrom here

To understand the remaining chapters of this manual, you must have read the
CORBA specificationin [1] and [2]. You will not be ableto understand the follow-
ing parts without a good knowledge of CORBA IDL, the IDL—to-C++ and IDL—
to—Javamapping. CORBA in general and the IDL-to—C++ mapping are described
in[1], the IDL—to-Javamapping isdescribed in [2].
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ORB and BOA initialization

3.1 ORB.initialization

3.1.1 Initializingthe C++ ORB
In C++ the ORB isinitialized with CORBA _ORB i ni t () . For example:

[l C++

i nt
mai n(int argc, char* argv[], char*[])
{
CORBA ORB var orb = CORBA ORB_ init(argc, argv);

Il

The CORBA_ORB i nit () call interprets arguments starting with - ORB. All
these arguments, passed throughthear gc and ar gv parameters, are automatically
removed from the argument list.

3.1.2 Initializing the Java ORB
In Javathe ORB can beinitialized thisway:

/] Java

i mport org.ongy. CORBA. *;

19
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public static void
mai n(String args[])

{
ORB orb = ORB.init(args, new java.util.Properties());

Il

TheORB. i ni t () cal interprets arguments starting with - ORB.

3.1.3 General ORB options

In OMNIBROKER, the following options can be used with the C++ and Java ORB:

-ORBi d id
This option may be used to select an ORB with a specificid. Currently only
theids OB_|I | OP_ORB (for C++) and OB_| | OP_MI_ORB (for Java) are
valid.

- ORBr eposi t ory repository—I OR

With this option the Interface Repository used by the ORB can be set. The
argument must beastringified |IOR, created withobj ect _to_string().

- ORBnami ng naming-service-lOR

With this option the Naming Service used by the ORB can be set. The argu-
ment must be astringified IOR, created withobj ect _to_string().

- ORBconfi g

This option specifies the name of an OMNIBROKER configuration file.
Such a file may consist of several sections configuring certain OMNI-
BROKER features. So far only one section called [ ser vi ces] is suppor-
ted. The[services] section tells the ORB about IORs of initial ser-
vices that are to be included in the ORB’s initia services list. The ORB
callist_initial_services() will returnthe OMNIBROKER stand-
ard initial servicesNanmeSer vi ce and | nt er f aceReposi t ory aswdll
as the names of the services added viathe ORB configuration file. An Om-
NIBROKER configuration file lookslike this:

#
# Sanpl e Omi Broker configuration file
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#

#Start of section with IORs of initial services
[ services]

#Tradi ng Service
Tradi ngService iiop://ww.xxx.com 5000/ Tr ader

#Event Service
Event Servi ce iiop://ww. xxx.com 5001/ Event

Lines starting with # are treated as comments. Note that IORs starting with
i iop:// arean OMNIBROKER specific extension.

- ORBver si on

Shows the OMNIBROKER version.

-ORBl i cense

Shows OMNIBROKER license type and number.

3.14 C++ specific ORB options
The C++ ORB supports an additional option:

- ORBnest ed
With this option the ORB supports nested method invocations, implying that
incoming requests are dispatched during the execution of outgoing requests.
(See 9.1.4 on page 90.)
3.1.5 Java specific ORB options

For the Java ORB the - ORBconf i g option accepts a URL specification as file-
name.

3.2 BOA Iinitialization

3.2.1 |Initializingthe C++ BOA
In C++ he BOA isinitialized with CORBA_ORB: : BOA i ni t (). For example:
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/] C++

i nt
mai n(int argc, char* argv[], char*[])
{
CORBA ORB var orb
CORBA BQA var boa

CORBA ORB init(argc, argv);
orb -> BOA init(argc, argv);

Il

BOA i nit () removes al arguments starting with - QA passed through the
ar gc and ar gv parameters.

3.2.2 Initializing the Java BOA

The Javathe BOA initialization lookslikethis;
// Java

i mport org.ony. CORBA. *;

public static void
mai n(String args[])

{
ORB orb = ORB.init(args, new java.util.Properties());
BOA boa = orb.BOA init(args, new java.util.Properties());
/1

}

3.2.3 General BOA options
OMNIBROKER defines the following optionsfor both the C++ and the Java BOA:
-QAIdid

Thisoption may beusedto select aBOA withaspecificid. Currently only the
idsOB_| | OP_BQA (for C++)and OB_I | OP_MT_BQA (for Java) arevaid.

-QAnuneric
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This options instructs the BOA to generate object references that contain
the internet address in dotted decimal notation instead of the canonical host
name.

- QAhost host

This option can be used to set the host name explicitly. Thisis especialy
useful if ahost has more than one name. The default is to use the canonical
host name. Note that - QAhost isignored if the option - QAnuneri ¢ is
used.

- QAport port

This option can be used to choose the port number. The default isto let the
BOA choose the port number.

3.2.4 Java specific BOA options
The JAVA BOA supportsadditiona options:

- QAsi ngl e_t hreaded
Usethisoptionif you want the BOA to use one singlethread for all requests
from all clients.

- QAt hr ead_per _cl i ent
With this option the BOA uses a single thread for each client which handles
all requestsfrom that client.

- QAt hr ead_per _request

This option instructsthe BOA to create a new thread for each request, inde-
pendet from which client the request was initiated.
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The OMNIBROKER C++ library

4.1 Extensionstothe ORB

The OMNIBROKER ORB has some very useful extensions. However, don’t use
these extensionsif you want your program to be portable to other CORBA imple-
mentations.

4.1.1 Finding out which objectsare active

The OMNIBROKER ORB provides a function pri nt _acti ve_objects(),
that prints out a listing of all active objects whose class is derived from
CORBA_(hj ect . Thisoptionisespecialy useful to check if al objects have been
released.

The following idiom which uses pri nt _acti ve_obj ect s() isused by
many of the OMNIBROKER demo applications. The idea is to have a mai n()
function, that does nothing but creating the ORB and passing it together with
command line arguments to a pseudo—nai n() function (here the name r un()
is used). After itsreturn it checks whether al objects have been released using
theprint _active_obj ect s() function(which, of course, if everything goes
well, must not print anything). The separater un() function is used because this
way itispossibletouse_var typeswhich providefor automatic rel ease of the ob-
jectsthey hold after thereturn of r un() . Here an example:

i nt
run(CORBA ORB ptr orb, int argc, char* argv[])
{

[/

/] Create BQOA

25
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/11
CORBA BOA var boa = orb -> BOA_init(argc, argv);
/11
/1l Create other objects
/1
CORBA (hj ect_var obj = ...
/1
/1 Run inplenmentation
/11
boa -> inpl _is_ready(CORBA | npl enentationDef:: _nil());
/11
/1 Bye-bye
/11
return O;
}
i nt
mai n(int argc, char* argv[], char*[])
{
int status;
try
{
/11
/Il Create ORB
/11
CORBA ORB var orb = CORBA ORB_ init(argc, argv);
/11
/1 Run
/1

status = run(orb, argc, argv);

/1
/1 Nothing should be printed here, since all objects should

/'l have been released after the return of run()
11
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orb -> print_active_objects(cout);

}
cat ch( CORBA_Syst enExcepti on& ex)
{
OBPri nt Excepti on(ex);
status = 1;
}

return status;

}

4.1.2 Settingthelnterface Repository

To set the Interface Repository used by OMNIBROKER the function
repository() is avalable. The argument to repository() must be
an object reference for an Interface Repository object. See also 4.4 on page 29.

To query the Interface Repository, resol ve_initi al _references()
can be used. If the Interface Repository is not available, the exception
CORBA_ORB: : | nval i dName isthrown. For example:

CORBA ORB var orb = ...

CORBA _(hj ect _var obj;
obj = orb -> resolve_initial _references("InterfaceRepository");

CORBA _Reposi tory_var repository;
repository = CORBA Repository:: _narrow obj);

Notethatr esol ve_i niti al _ref erences() isdefinedbythe CORBA—-
2 standard and therefore is not an OMNIBROK ER—specific extension.

4.1.3 Settingthe Naming Service

Analogousto the I nterface Repository, the Naming Service used by OMNIBROKER
can be set with function nam ng() . Theargument tonam ng() must be an ob-
ject reference for aCOS Naming Context object. For moreinformationontheNam-
ing Service, see 4.5 on page 30.

resolve_initial _references() canasobe usedto query the Nam-
ing Service. For example:

#i ncl ude <CosNami ng. h>
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CORBA ORB var orb = ...

CORBA_(nhj ect _var obj;
obj = orb -> resolve_initial _references("NaneService");

CosNani ng_Nam ngCont ext _var nc;
nc = CosNam ng_Nami ngCont ext:: narrowobj);

414 Enabling nested method invocations

To enable nested method invocations or to query whether this feature is cur-
rently enabled, thefunctionsnest ed( bool ) orbool nested() canbeused.
See 9.1.4 on page 90 for moreinformation on nested method invocation.

415 Gettingan object by host name, port number and object name

Withthefunctionget _i net _obj ect () objectscan becreated by supplyingthe
object’s name, its server host name and port number. On how to create named ob-
jects, see 4.6 on page 30.

4.2 Extensionstothe BOA

The OMNIBROKER BOA provides some additional functionsthat can be useful to
some applications. Please notethat if you usethese extensions, your program isnot
portable.

421 Gettingthe host name and port number

If you don't use the - OAport option for BOA initialization, OMNIBROKER
chooses a port number for you. To find out which one, you can use the port ()
function. Similarly, you can inquirethe host name used by OMNIBROKER withthe
host () function. For example:

i nt
mai n(int argc, char* argv[], char*[])
{
CORBA ORB var orb
CORBA BQA var boa

CORBA ORB_ init(argc, argv);
orb -> BOA init(argc, argv);
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cout << "Running on host ‘" << boa -> host()
<< "', port nunber " << boa -> port() << endl;

The return value of host () isof type const char* and must not be re-
leased by CORBA _string_free().

4.3 The Dynamic Invocation I nterface

4.3.1 Definition of St at us

The CORBA specification [1] alows two aternatives for the definition of the
type St at us, used as return status by the DIl. It may be defined as either
unsi gned | ong or voi d. OMNIBROKER defines St at us asvoi d.

4.3.2 Run—timechecks

In the current version of OMNIBROKER, parameters supplied to a DIl request are
not run—time type checked. Thisistruefor al i n, i nout and out arguments as
well asfor thereturn value. Using wrong argumentswill most likely make your ap-
plication crash. For later versionsof OMNIBROKER, run-timetype checking of ar-
guments using the Interface Repository isplanned. However, thischeck will always
be optional, since run—time type checking can cause an unacceptabl e overhead.

4.4 Thelnterface Repository

OMNIBROKER supports a full featured Interface Repository. However, since the
current OMNIBROKER version hasno support for automatic object or server activa-
tion, the Interface Repository server must beinvoked manually and itsIOR must be
passed to the OMNIBROKER ORB by either using the option - ORBr eposi t ory
or the function CORBA_ORB: : r eposi t ory() .! For example:

irserv --ior filel.idl file2.idl file3.idl > /tnp/lIntRep.ref
nyapplication -ORBrepository ‘cat /tnp/IntRep.ref’

Pleasenotethat it isonly necessary to set the Interface Repository for the server
side. Clientswill query all information they need from the server. If your applica
tion does not make use of the Interface Repository, it is of course not necessary to
usethe- ORBr eposi t ory option.

! This approach is cumbersome. Future versions of OMNIBROKER will provide for automatic
start—up of the Interface Repository server.
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4.5 TheNaming Service

OMNIBROKER comes with a COS compliant Naming Service. Like the Inter-
face Repository server, the Naming Service server must be invoked manually and
its IOR must be passed to the OMNIBROKER ORB by either using the option
- ORBnami ng or the function CORBA_ORB: : nam ng() . For example:

nsserv --ior > /tnp/ Nam ng.ref
nyappl i cation -ORBnaning ‘cat /tnp/ Nani ng.ref’

4.6 Creating objects

4.6.1 Creatingimplementation objectson the server side

On the server side, implementation objects (i.e. objectsimplementing an interface
skeleton) are simply created with new. Never allocate implementation objects on
the stack. See 8.2.1 on page 72 for a discussion why.

Creating regular implementation objects

To create a regular implementation object, you first need to write an implement-
ation class that is derived from the specific interface skeleton class. The skeleton
class provides a default constructor, i.e. a constructor that does not take any argu-
ments. However, this constructor is pr ot ect ed, so the derived implementation
class must at least define an empty publ i ¢ constructor. For example:

/1 1nplenentation class for interface |
class | _inpl : virtual public |I_skel

{
public:

void I _inpl() {}

// O her nenbers ...
s

See 7.3 on page 60 for more information on how to write implementation
classes.

Such implementation classes can easily be instantiated with the new operator
to create implementation objects:
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| var inpl =newl; // An | inplenmentation
| _var anotherlnpl = newl; // Another | inplenmentation

Creating named implementation objects

Note: Named implementation objects are an OMNIBROK ER—specific extension.

If youwanttouseget _i net _obj ect () (seebelow) ontheclient side, you
must create implementation objectswith aname, sincethisname isneeded asan ar-
gument for get _i net _obj ect () toresolvea particular implementation object
within a specific server.

For named implementation objects, the skeleton class provides a constructor
that takes a string argument as the name. For example:

/1 1nplenentation class for interface |

class | _inpl : virtual public |I_skel
{
public:
void | _inpl(const char* n) : I_inpl(n) { }

// O her nenbers ...
s

As with the default constructor of the skeleton class, the constructor with the
string argument isalsopr ot ect ed, i.e. itisawaysnecessary to explicitly define
a publ i ¢ constructor in the implementation class, even if this constructor just
handles an argument through to the pr ot ect ed constructor of the skeleton class
(like in the example above).

With such implementation classes, named implementation objects can now be
instantiated with new as follows:

| _var inpl = new I("aName"); // An | inplenentation
| _var anotherlnpl = new I ("anotherNane"); // Another I

A CORBA | NV_I DENT exception will be thrown if the name used is not
unique.
4.6.2 Creating proxy objectson theclient side

Usudly proxy objects (i.e. objects for interface stubs) are created by returning an
object reference to that proxy aobject from some other proxy object. For example:

i mpl ement ati on
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/1 1DL

i nterface A;
i nterface B;
interface C

i nterface |
{
A get A();
B getB();
C get);
s

Heretheget A(), get B() and get C() operationsof | return object refer-
encesto an A, B and Crespectively. On the server side, this can beimplemented as
follows:

Il C++
class | _inpl : virtual public |I_skel
{
A var a_;
B var b_;
Cvar c_;
public:
void | _inpl()
{
a_ = new A inpl;
b = new B_inpl;
c_ = new C_inpl;
}

virtual A ptr getA() { return A : _duplicate(a_); }
virtual B ptr getB() { return B:: _duplicate(b_); }
virtual Cptr getC() { return C: _duplicate(c_); }

On theclient side, the code could look like this:
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Il C++

| _var i = /1l Get an | object reference sonehow
Avar a =i ->getA(); // Get an A object reference
Bvar b =i ->getB(); // Get an B object reference
Cvar ¢c =i ->getC(); // Get an C object reference

But how do you get an object reference for the very first proxy object? In our
example thisisan object reference tothe | proxy object. We have a chicken—and—
egg problem here.

To solve this problem, two other methods are available on the client side for
creating proxy objects. The first one is to use a “stringified” object reference
and the ORB function string_to_object(). The second method uses a
host name, a port number and an object name in combination with the function
get _i net _obj ect ().

Usingstring_to_object()

To create a proxy object with the ORB function stri ng_to_obj ect() you
must somehow get a stringified object reference. For example, the server can cre-
ate such areference with thereverse ORB functionobj ect _to_string() and
then writethisstringified object referenceto afile. Subsequently the client can read
thisreferencefromthat fileand useit astheargumenttost ri ng_t o_obj ect () .
This method is shown in the following example. First the relevant server code:

/1l Create an inplenentation object for an interface |
| _var inpl = new I;

/1 Cet "stringified" object reference
CORBA String_var s = orb -> object_to_string(inpl);

/!l Save reference to a file with the nane "ref"
const char* file = "ref";

of stream out (file)

out << s << endl;

out. close();

And the corresponding client code:

const char* file = "ref";
ifstreamin(file);



34 CHAPTER 4. THEOMNIBROKER C++ LIBRARY

char s[1000];

in > s;
CORBA (bj ect_var obj = orb -> string_to_object(s);
| _var proxy = 1::_narrowobj);

Notethatyoucanusestri ng_to_obj ect () orobject _to_string()
on any object. It doesn’t matter if this object is anamed object or aregular object.

Usingget _i net _obj ect ()

Note: get _i net _obj ect () isan OMNIBROKER-specific extension.
Sometimes it is convenient to direcly specify an object by the name of the
host where the server resides, the server’s port number and the object’s name
which must be unique within this server. This can be done with the ORB function
get _i net _obj ect () ontheclient side, provided that the implementation ob-
ject ontheserver side hasbeen created as anamed object (see above). For example:

char host[ 1024];

CORBA _ULong port;

cout << "Host nane ? " << flush;

cin >> host:

cout << "Port nunber ? " << flush;

cin >> port;

CORBA (bj ect_var obj = orb -> get_inet_object(host, port, "alnpl");
| _inmpl proxy = 1::_narrowobj);

To gather information about the host name and the port number within aserver,
usetheBOA functionshost () andport () (see4.2.1onpage 28). Toexplicitly
set the host name and port number to aspecific value, the BOA initialization options
- QAhost and - QAport can beused (see 3.2 on page 21).

4.7 Error messages and exceptions

To write robust programs, a good exception and error handling mechanism is a
must. OMNIBROKER providesfor two kinds of error notification: CORBA excep-
tionsand “ asserts’ for non—compliant applications. Whilethefirst are mainly used
for detecting run—time errors, the latter are used for detecting programming mis-
takes.
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4.7.1 CORBA exceptionsused by OMNIBROKER

The CORBA specification defines standard system exceptions but is silent about
exactly which exceptions are raised under specific conditions.
The following exceptions are raised by OMNIBROKER:

CORBA_UNKNOAN

Thisexceptionisraisedif an object that implements aninterface rai ses an exception
which was not declared withr ai ses inthelDL code for that interface.

CORBA BAD_PARAM

This exception is currently not used by OMNIBROKER.

CORBA_NO_MEMORY

This exception is currently not used by OMNIBROKER.

CORBA IMP_ LIMT

This exception is currently not used by OMNIBROKER.

CORBA_COWM FAI LURE

This exception describes general communication problems. It is used extensively
by OMNIBROKER. For alist of possible minor codes that indicate the cause of the
exception, see A.2 on page 96. To providefor robust behavior, applications should
be prepared to catch and handle this kind of exception in any circumstance.
CORBA | N\V_OBJREF

This exception is raised if the OMNIBROKER ORB cannot in-
terpret an object reference, for example because the argument to
CORBA ORB: :string_to_object() iscorrupted.

CORBA_NO_PERM SSI ON

This exception is currently not used by OMNIBROKER.

CORBA _| NTERNAL

This exception is currently not used by OMNIBROKER.
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CORBA_MARSHAL

This exception is raised if something goes wrong in OMNIBROKER'’S “marshal”
and “unmarshal” routines.? This indicates that either OMNIBROKER isn’t work-
ing properly or, in cases where OMNIBROKER is operating with another ORB, that
the other ORB is broken.

CORBA | NI TI ALI ZE

This exception is raised if CORBA ORB init() or
CORBA ORB: : QA i nit() mafunctions, for example if wrong arguments
were passed.

CORBA_NO | MPLEMENT

This exception indicates that an implementation object (i.e. an object whose class
is derived from a skeleton class) does not implement the called method.

CORBA _BAD_TYPECODE

This exception is raised if a null pointer instead of a valid type code is passed
as argument or as return value. This exception is also raised if the type code of
the Any argument in CORBA _Cont ext : : set _one_val ue() or the Anysin
the NVLi st argument of CORBA Cont ext : : set _val ues() arenot of type
string.

CORBA_BAD_OPERATI ON

This exception indicates that an application tried to invoke a method that does not
exist. If an interface stub was used for the method invocation, this usually indic-
ates that the stub and the skeleton were not generated from the same IDL code.
If the Dynamic Invocation Interface was used, thisis an indication of an incorrect
oper at i on argument.

CORBA NO_RESOURCES

Thisexception is currently not used by OMNIBROKER.

2Thisisthecodethat is responsiblefor putting dataof different typesinto or out of an octet stream.
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CORBA_NO_RESPONSE

Thisexception israised if thereis atimeout. For timeoutsin general, see9.1.3 on
page 89.

CORBA_PERS| ST_STORE

This exception is currently not used by OMNIBROKER.

CORBA_BAD | NV_ORDER

This exception is currently not used by OMNIBROKER.

CORBA_TRANSI ENT

This exception is currently not used by OMNIBROKER.

CORBA FREE_MEM

This exception is currently not used by OMNIBROKER.

CORBA_| NV_| DENT

The BOA raisesthisexception if anamed object triesto use aname already in use.
For named objects see 4.6 on page 30.

CORBA | N\V_FLAG

Context objects raise this exception if an invalid CORBA_Fl ags value was spe-
cified.

CORBA | NTF_REPCS

This exception israised by the Interface Repository. Please see A.2 on page 96 for
a description of the defined minor codes.

CORBA_BAD_CONTEXT

Thisexception israised by context objectsif aninvaidst art _scope vauewas
passed to CORBA_Cont ext : : get _val ues().
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CORBA OBJ_ADAPTER

Thisexception is currently not used by OMNIBROKER.

CORBA_DATA_CONVERSI ON

Thisexception is currently not used by OMNIBROKER.

CORBA_OBJECT_NOT_EXI ST

This exception indicates that an object reference denotes an object that does not
exist. One possiblereason is that the object has been destroyed on the server side.

4.7.2 Non-compliant application asserts

If the OMNIBROKER library was compiled without NDEBUG defined OMNI-
BROKER triesto detect common programming mistakesthat |ead to non—compliant
CORBA applications. If such amistakeisfound an error messageslikethiswill ap-
pear:

Non-conpl i ant application error detected:
Application used wong nmenory allocation function

After detecting such an error, the OMNIBROKER library dumps a core (Unix
only) and printsthefile and line number where the error was detected. You can use
the corein order to track down the problem with a debugger.

The following error messages can appear:

Application requested a feature that has not yet been
i mpl enent ed

Thisisno application error. If thiserror message appears, afeature that has not yet
been implemented in OMNIBROKER was used. In this case the only thing that can
bedoneistowait for thenext OMNIBROKER versionthat hasthisparticular feature
implemented.

Application used wong nmenory allocation function

If this message appears, an incorrect memory allocation function has been used.
A common mistake that leads to this error istousemal |1 oc( ), st rdup() and
free (orthenewand del et e operator) instead of CORBA _string_al | oc()
and CORBA st ring_dup() andCORBA string_free() forstringmemory
management.
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Menory that was al ready deal |l ocated was deal | ocat ed
agai n

This message indicates multiple memory dedlocations. For example, if
CORBA string_free() is cdled twice on the same string, this message
will be displayed.

hj ect was del eted wi thout an object reference count
of zero

Thismessage appearsif an object was deleted by callingdel et e onitsobject ref-
erence. Never use the del et e operator for that. Use CORBA r el ease() in-
stead.

hj ect was already del eted (object reference count was
al ready zero)

This message appearsif the number of r el ease() operationson an object refer-
ence is higher than the number of dupl i cat e() operations.

Sequence | ength was greater than naxi mum sequence
 ength

This message indicates that the application tried to set the length of a bounded se-
guence to a value greater than its maximum length.

I ndex for sequence operator[]() or renove() function
was out of range

This message appears if the argument to the sequence member functions
operator[]() orrenove() exceedsthe sequencelength.

Nul | pointer was used to initialize T var type
This message indicates an attempt to initializea_var typewith anull pointer.
operator->() was used on null pointer or nil object

ref erence

This message indicates an attempt to use oper at or - >() on an uninitiaized
_var type.
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Application tried to dereference a null pointer

Some CORBA _var types have built-in conversion operators to a C++ reference
type, i.e. some _var typesfor type T have a conversion operator to T& This
message appearsif an application uses this conversion operator on an uninitialized
_var type.

Nul | pointer was passed as string parameter or return
val ue

According to the IDL—to—C++ mapping specification, no null pointers may be
passed as string parameters or return values. This message appears if an applica-
tion tries to do so.

Sel f assignnent caused a dangling pointer

This message appears if the content of a_var typeis assigned to itself. For ex-
ample, the following code will lead to this error message:

/1 Somehow get a pointer to a variable struct
AVari abl eStruct _var var = ...

/1 This will result in a dangling pointer, because
/1 var will free its own content on assignnent
AVari abl eStruct* ptr = var;

var = ptr;

Repl acenment of Any content by its own val ue caused a
dangl i ng pointer

This message appears if thereis an attempt to replace the content of an Any by its
own value. For example:

/1 Fill an Any with a string

char* s = CORBA string_dup("Hello, world!'");
CORBA_Any any,

any <<= s;

/1 This will result in a dangling pointer, because
/1 any will free its own value (which is s) on assignnent
any <<= s;
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Invalid union discrinmnator type used

This message appears if the discriminator type argument to
CORBA ORB::create_union_tc() denotes a type invadid for
union discriminators.  Valid types have a CORBA_TCKi nd that is one
of CORBA tk_short, CORBA tk_ushort, CORBA tk_I ong,
CORBA t k_ul ong, CORBA tk_char, CORBA tk_bool ean  or
CORBA tk_enum

Uni on di scrimnator m smatch

This message either indicates an attempt to set a union discriminator to an invalid
valuewiththe _d() modifier function or the use of awrong accessor function, i.e.
an accessor function that does not correspond to thetype of the union’sactual value.

Uninitialized union used

If this message appears, an unitialized union (i.e. aunion that was created with the
default constructor and that was not set to any legal value) was used.

Dynami c inpl enentati on object cannot be used as static
i mpl ement ati on obj ect

Thismessage appearsif an attempt is made to use an DSI object implementation as
aregular (i.e. static) implementation object.
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Chapter 5

The OMNIBROKER Java classes

5.1 Extensonstothe ORB

Likethe OMNIBROKER C++ ORB the OMNIBROKER JavaORB providesfor sev-
erd extensions. Keep in mind that all these additional features are OMNIBROKER
specific. Don’t use them if you want to ensure compatibility with other ORBs.

5.1.1 Settingthelnterface Repository

To set the Interface Repository used by OMNIBROKER the function
repository() is avalable. The argument to repository() must be
an object reference for an Interface Repository object. See also 4.4 on page 29.

To query the Interface Repository, resol ve_initi al _references()
can be used. If the Interface Repository is not available, the exception
ORBPackage. | nval i dNane isthrown. For example:

ORB orb = ...

or g. ong. CORBA. Cbj ect obj;
obj = orb.resolve_initial _references("InterfaceRepository");

Repository repository;
repository = RepositoryHel per.narrow obj);

Notethatr esol ve_i niti al _ref erences() isdefinedbythe CORBA—-
2 standard and therefore is not an OMNIBROK ER—specific extension.
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512 Settingthe Naming Service

Analogousto the I nterface Repository, the Naming Service used by OMNIBROKER
can be set with function nam ng() . Theargument to nam ng() must be an ob-
ject reference for aCOS Naming Context object. For moreinformation onthe Nam-
ing Service, see 4.5 on page 30.

resolve_initial _references() canalsobeusedto query the Nam-
ing Service. For example:

i mport CosNami ng. *;
i mport CosNam ng. Nami ngCont ext Package. *;

ORB orb = ...

or g. ong. CORBA. (bj ect obj;
obj = orb.resolve_initial_references("NaneService"),

Nam ngCont ext nc;
nc = Nam ngCont ext Hel per. narrow( obj);

5.1.3 Creating named implementation objects

Note: Named implementation objects are an OMNIBROK ER—specific extension
By calling aspecia versionof connect () ontheORB, itispossibleto create
named Javaimplementation objects, just likein C++. (See 4.6 on page 30.).
Thefollowing examples demonstrates how to useconnect () inorder to cre-
ate an instanceof Myl nt er f ace_i npl withthe namenmy_nane:

public static void
mai n(String args[])

{
/1
/'l Create ORB and BOA
/1
ORB orb = ORB.init(args, new java.util.Properties());
BOA boa = orb.BOA init(args, new java.util.Properties());
/1
/1 Special OmiBroker ORB and BQA functions are needed
/1

com ooc. CORBA. BOA OBBOA = (com ooc. CORBA. BQA) boa;
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com ooc. CORBA. ORB OBCRB = (com ooc. CORBA. ORB) or b;

/1

/1 Create inplenentation object

/1

M/l nterface_inpl p = new MyInterface_inpl ();
OBORB. connect (p, "ny_nane");

5.2 Extensonstothe BOA

The OMNIBROKER BOA provides some additional functions that might be useful
to some applications. Please note that if you use these extensions, your programis
not portable.

521 Gettingthe host name and port number

If you don't use the - OAport option for BOA initialization, OMNIBROKER
chooses a port number for you. To find out which one, you can use the port ()
function. Similarly, you can inquirethe host name used by OMNIBROK ER withthe
host () function. For example:

i nport org. ongy. CORBA. *;

public static void
mai n(String args[])

{
ORB orb = ORB.init(args, new java.util.Properties());
BOA boa = orb.BOA init(args, new java.util.Properties());
com ooc. CORBA. BOA OBBOA = (com ooc. CORBA. BQA) boa;
System out. println("Running on host ‘" OBBOA. host() +
", port nunber " + OBBOA. port());
}

5.2.2 Settingthethread model

OMNIBROKER for Java supports three different thread models, namely single
threaded, thread per client and thread per request. The thread model can be se-
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lected either when inititializing the BOA with BOA i ni t () or, a a later stage,
with the OMNIBROKER specificset _t hr ead_nodel () function.
The current thread model can beinquired withget _t hr ead_nodel () :

i nport org.ongy. CORBA. *;

public static void
mai n(String args[])
{

ORB orb ORB.init(args, new java.util.Properties());
BOA boa orb.BOA init(args, new java.util.Properties());
com ooc. CORBA. BOA OBBOA = (com ooc. CORBA. BQA) boa;

Systemout.print("Current thread nodel: ");
com ooc. CORBA. ThreadModel threadModel = OBBQA. get _t hread_nodel ()
swi tch(t hreadModel . val ue())
{
case com ooc. CORBA. ThreadModel . _Si ngl eThr eaded:
Systemout.println("single threaded");
br eak;

case com ooc. CORBA. ThreadModel . _ThreadPerClient:
Systemout.println("thread per client");
br eak;

case com ooc. CORBA. Thr eadMbdel . _Thr eadPer Request :
Systemout.println("thread per request");
br eak;

Withset _t hr ead_nodel () thethread model can be changed anytime, for
example:

OBBQA. set _t hread_nodel (com ooc. CORBA. Thr eadMbdel . Thr eadPer Request) ;



Chapter 6

The OMNIBROKER code
generators

OMNIBROKER includes the following IDL-to—-C++ and IDL—to-Java translator,
the IDL and HTML code generator and Interface Repository tools:

i di

The OMNIBROKER IDL-to—C++ Translator
jidl

The OMNIBROKER IDL-to-Java Translator

hi dl
The OMNIBROKER IDL—to—HTML Translator

irserv
The OMNIBROKER Interface Repository Server

irfeed
The OMNIBROKER Interface Repository Feeder

i rdel
The OMNIBROKER Interface Repository Deleter

i rgen
The OMNIBROKER Interface Repository C++ Code Generator

6.1 Synopsis
i dl [ options] idl-files...
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jidl [ options] idlfiles...

hi dl [ options] idlfiles...

i rserv [options] idlfiles...

i rfeed [ options] repository—IOR idlfiles...

i rdel [ options] repository— OR scoped-name...

i r gen repository—lOR name-base

6.2 Description

i dl isthe OMNIBROKER |IDL—to—C++ trandlator. It translates IDL filesinto C++
files. For each IDL file, four C++ files are generated. For example

idl MFile.idl
produces thefiles:

M/File.h
Thisisthe header file containing MyFi | e. i dl 's translated data types and
interface stubs.

M/Fil e.cpp
Thisis the source file containing MyFi | e. i dl 's translated data types and

interface stubs.

M/Fi | e_skel . h
Thisisthe header file containing skeletonsfor MyFi | e. i dl ’sinterfaces.

M/Fi | e_skel . cpp
Thisisthe sourcefile containing skeletonsfor MyFi | e. i dl 'sinterfaces.

j i dl translatesIDL filesinto Javafiles. For every constructinthe IDL filethat
maps to a Java class or interface, a separate classfileis generated. Directories are
automatically created for those IDL constructs that map to a Java package (eg. a
nodul e).

j idl canaso add comments from the IDL file starting with / ** to the gen-
erated Javafiles. Thisalowsto usethej avadoc tool to document the generated
Javafiles. See 6.13 on page 55 for additional information.)
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hi dl creates HTML files from IDL files. For each module and interface
defined inan IDL file an HTML file is generated. Commentsincluded in the IDL
file are handled as well asj avadoc style keywords. 6.12 on page 55 provides
more information.

i rserv isthelnterface Repository Server. Together withi r f eed, aprogram
that feedsthe Interface Repository with IDL code, andi r gen, thelnterface Repos-
itory C++ Code Generator, it isa so possibleto generate C++ code directly fromthe
content of an Interface Repository. See 6.10 on page 53 for an example.

6.3 Optionsfor i dl

-h, --help
Show a short help message.
-v, --version

Show the OMNIBROKER version number.

-e, --cpp NAME
Use NAVE as preprocessor program.

-d, --debug
Print diagnostic messages. Thisoptionisfor OMNIBROKER internal debug-
ging purposes only.

- DNAME
Defines NAME as 1. Thisoptionisdirectly passed to the preprocessor.

- DNAVE=DEF
Defines NAME as DEF. This optionis directly passed to the preprocessor.

- UNAME
Removes any definition for NAME. This option is directly passed to the pre-
processor.

-IDIR
AddsDI Rtotheincludefilesearch path. Thisoptionisdirectly passedtothe
preprocessor.

- - no- skel et ons
Don't generate skeletons classes.
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--no-type-codes
Don't generate type codes and insertion and extraction functions for the any
type. If you use this option the code generated gets more compact.

--tie
Generate tie classes for delegate-based interface implementations. Tie
classes depend on the corresponding skeleton classes, i.e. you must not use
- - no- skel et ons incombinationwith--ti e.

--c-suffix SUFFI X
Use SUFFI X as suffix for sourcefiles. The default valueis. cpp.

--h-suffix SUFFI X
Use SUFFI X as suffix for header files. The default valueis. h.

--all
Generate code for included files instead of inserting#i ncl ude statements.
See 6.11 on page 54.

--no-rel ative
Whencreatingcode, i dl assumesthat thesame- | optionsthat areused with
i dl areasogoingto beused withthe C++ compiler. Thereforei dl will try
to make all #i ncl ude statements relative to the directories specified with
-1 . Theoption--no-rel ati ve supresses this behavior, i.e. thisoption
tellsi dl not to make #i ncl ude statements for included files relative to
the paths specified with the- | option.

--header-dir DR
This option can be used to make #i ncl ude statements for header filesrel-
ativeto a specific directory.

6.4 Optionsforjidl
-h, --help

-v, --version

-e, --cpp NAME

-d, --debug

- DNAMVE
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- DNAVE=DEF
- UNAMVE

-IDIR
These options are the same asfor thei dl  command.

- - no- skel et ons
Don't generate skeletons classes.

--no-comment s
Thedefault behavior of j i dI istoadd any commentsfromthe DL file start-
ingwith/ ** tothegenerated Javafiles. Specify thisoptionif you don’t want
these comments added to your Javafiles.

--all
Generate code for included filesinstead of inserting#i ncl ude statements.
See 6.11 on page 54.

- - aut o- package
Derivesthe package names for generated Javaclasses from the IDL prefixes.
The prefix “ooc.com”, for example, resultsin the package “com.ooc”.

- - package PKG
Specifies a package name for the generated Java classes. Each class will be
generated relative to this package.

--prefix-package PRE PKG
Specifies a package name for a particular prefix. Each class with this prefix
will be generated relative to the specified package.

--output-dir DR
Specifiesadirectory wherej i dl will place the generated Javafiles. Without
this option the current directory is used.

6.5 Optionsfor hi dl
-h, --help

-v, --version

-e, --cpp NAME

-d, --debug
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- DNAMVE
- DNAVE=DEF
- UNAMVE

-IDIR
These options are the same as for thei dl  command.

--no-sort
Don't sort symbols aphabetically.

6.6 Optionsforirserv
-h, --help

-v, --version

-e, --cpp NAME

-d, --debug

- DNAME

- DNAME=DEF

- UNAME

-IDIR
These options are the same as for thei dl  command.

--ior
Print a stringified IOR of the Interface Repository on standard output.

6.7 Optionsforirfeed
-h, --help

-v, --version

-e, --cpp NAME

-d, --debug

- DNAME
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- DNAVE=DEF
- UNAMVE

-IDIR
These options are the same asfor thei dl  command.

6.8 Optionsfor i rdel

-h, --help

-V, --version Theseoptionsare the sameasfor thei dl command.

6.9 Optionsforirgen

-h, --help

-v, --version

- - no- skel et ons
--no-type-codes
--tie

--c-suffix SUFFI X
--h-suffix SUFFI X

--header-dir DR
These options are the same asfor thei dl  command.

6.10 ThelDL—to-C++trandator andthelnterfaceRepos
itory

The OMNIBROKER IDL-t0-C++ and IDL-to-Java tranglators internally use the
Interface Repository for generating code. That is, these programs have their own
private Interface Repository, that is fed with the specified IDL files. All code is
generated from that private Interface Repository.

Itisalso possibleto generate code from aglobal Interface Repository. First the
command i r ser v must be used to start the Interface Repository. Then the Inter-
face Repository must befed withthe IDL code, usingthecommandi r f eed. With
i rgen theactua C++ codeis generated. For example:
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irserv --ior > IntRep.ref &
irfeed ‘cat IntRep.ref' file.idl
irgen ‘cat IntRep.ref' file

The IDL—to—C++ trandlator i dl performs all these steps at once, in asingle
process with a private I nterface Repository. Thus, you just have to issue:

id file.idl

6.11 #i ncl ude statements

If you usethe#i ncl ude statementinyour IDL code, the OMNIBROKER IDL-to—
C++ trandator i dl will not create code for included IDL files. The trandator will
insert the appropriate #i ncl ude statementsin the generated header files instead.
Please note that there are several restrictions on where to place the #i ncl ude
statementsin your IDL files for thisfeature to work properly:

e #i ncl ude may only appear at the beginning of your IDL files. All
#i ncl ude statements must be placed before the rest of your IDL code.!

e Type definitions, e.g. interface definitions or struct definitions, may not be
split among severa IDL files, i.e. no #i ncl ude statement may appear
within such definitions.

If you don’t want these restrictionsto be applied, you can use the translator op-
tion- - al | withi dl . Withthisoptionthe IDL—to—C++ compiler treats code from
included files asif this code appeared in your IDL file at the position whereitisin-
cluded. This means that the compiler will not place #i ncl ude statementsin the
automatically generated output header files since it will always write al code to
singleoutput files. Thisisregardless of whether the code comes directly from your
IDL file or from files included by your IDL file.

Theaboveonly worksfor thecommand i dl . It doesnot work if codeis gener-
ated from an Interface Repository withi r gen. Thatis, i r gen behaveslikei dl
with an implicit- - al | option.

! Preprocessor statements like #def i ne or #i f def may be placed before your #i ncl ude
statements.



6.12. DOCUMENTING IDL FILES 55

6.12 Documenting IDL files

With the OMNIBROKER IDL—to—HTML translator hi dl you can easily generate
HTML files containing IDL interface descriptions. For each module and interface
hi dl generates aneatly formatted HTML file.

Basicaly hi dl supportsaj avadoc compatibleformatting style. Thefollow-
ing keywords are recognized:

@xcept i on exception-name description
Adds an exception description to the exception list.

@ar amparameter-name description
Adds a parameter description to the parameter list.

@ et ur n description
Adds descriptive text for the return value.

@ ee reference
Addsa*“See aso” note.

@i nce since-text
Comment related to the availability of new features.

In addition, hi dl supportsa @renber keyword, which can be used to docu-
ment struct, union, enum or exception members:

@renber member-name description
Adds a member description to the member list.

Likej avadoc, hi dl usesthe first sentence in the documentation comment
as summary sentence. This sentence ends at the first period that is followed by a
blank, tab or line terminator, or at the first @

6.13 Usingj avadoc

If not explicitly suppressed withthe- - no- comrent s option, the OMNIBROKER
IDL—to-Javatrandator j i dl adds comments starting with/ ** from the IDL file
tothegenerated Javafiles, sothatj avadoc can be usedto generate documentation
(aslong as the comments are in aformat compatiblej avadoc).

Here is an example which shows how to include a documentation in an IDL
interface descriptionfile. Let's assume we have aninterface | in amodule M
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/] 1DL
nmodul e M
{

/**

*

* This is a cooment related to interface 1I.

*

* @ut hor Une Sei net

*

* @ersion 1.0

*

**/
interface |
{
/**
*
* This comrent describes exception E
*
**/
exception E { };
/**
*
* The description for operation S
*
* @aram arg A dunmy argunent.
*
* @eturn A dumy string.
*
* @xception E Raised under certain circunstances.
*
**/
string S(in long arg)
rai ses(E);
b
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When running j i dl on thisfile the comments will automatically be added to
the generated JavafilesM | . j ava and M | Package/ E. j ava. Forl . ava
the generated code looks as follows:

/1 Java
package M

/1

/[l IDL:M1:1.0
/1

/**

* This is a comment related to interface 1I.

*

* @uthor Une Seinet
*
* @ersion 1.0
*
**/
public interface | extends org.ong. CORBA. (bj ect
{
11
[/ IDL:M1/S:1.0
11
/**
*
* The description for operation S.
*
* @aramarg A dummy argunent.
*
* @eturn A dummy string.
*
* @xception M I Package. E Rai sed under certain circunstances.
*
**/
public String
S(int arg)
throws M I Package. E;
}

Notethat j i dl automatically insertsthe fully qualified Java name for the ex-
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ception E, inthiscase M | Package. E.
These are the contents of | Package/ E. j ava:

/1 Java
package M | Package;

/!
// IDL:MI/E 1.0
/!

/**
*
* This comrent describes exception E
*
**/
final public class E extends org.ong. CORBA. User Excepti on
{
public
E()
{
}

Now you can usej avadoc to extract the comments from the generated Java
files and convert them to aneatly formatted HTML documentation.
For additional information please refer to thej avadoc documentation.
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The | DL-to—-C++ mapping

OMNIBROKER implements the IDL-to—C++ mapping as described in [1]. The
standard IDL-to—C++ mapping is not a topic of this manual. Please refer to [1]
for the exact specifications.

7.1 Reserved names

All names starting with with OB, _OB_ or _ob_ are reserved by OMNIBROKER
for internal use and must not be used as identifiers. (Who wants to use such ugly
names anyway?)

7.2 Mapping of modules

Generally IDL modulesare mapped to C++ namespaces. However, sincemost C++
compilers currently do not support namespaces, the | DL-to—C++ mapping defines
two aternatives. The first one maps modules to C++ classes, implying that nested
classes are needed for interfaces or other modules defined within a module. The
second aternativeisto map modulesto name prefixes, e.g. thename of aninterface
I inamodule Mismapped toM | .

OMNIBROKER usesthe name prefix mapping aternativefor thefollowingreas-
ons:

o As mentioned earlier, C++ namespaces are not widely available yet. Om-
NIBROKER was designed to be portable among a variety of C++ compilers.
Therefore using namespaces was not possible.

¢ Although nested classesare availablewith most C++ compilers, thismapping
aternative has the disadvantage that modules cannot be “reopened” (since
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classescannot bereopened). Thatis, itisnot possibleto definein onelDL file
onepart of amoduleand in another IDL file another part of the same module.

7.3 Implementinginterfaces

7.3.1 Inheritance-based implementation

OMNIBROKER can use C++ inheritance for interface implementation. To imple-
ment an interface | , an implementation class must be written. By convention, the
name of this class is the name of the interface with the suffix _i npl , i.e. for an
interface | , the implementation classisnamed | _i npl .

I _i npl mustinherit fromtheskeletonclass| _skel , whichisautomaticaly
generated by the IDL—to—C++ trandator. If | inheritsfrom other interfaces, for ex-
amplefromtheinterfacesAand B, | _i npl must a so inherit from the correspond-
ing implementation classes A i npl and B_i npl .

Notethat vi rt ual publ i ¢ C++ inheritance must be used. The only case
when the keyword vi r t ual isnot necessary isfor aninterfacel which does not
inherit from any other interface and from which no other interface inherits. This
means that theimplementation class| _i npl only inheritsfrom the skeleton class
| _skel and noimplementation classinheritsfrom |1 _i npl .

Hereisan example:

/1 1DL

interface A

{

void op_a();
}s
interface B
{

void op_b();
}s
interface | : A B
{

void op_i();
}s

The corresponding C++ code:
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Il CH++
class Ainpl : virtual public A skel
{
public:
Ainmpl ();
virtual void op_a();
1
class B_inpl : virtual public B skel
{
public:
B_i npl ();
virtual void op_b();
1
class | _inpl : virtual public |I_skel,
virtual public A inpl,
virtual public B_inpl
{
public:
I _inpl ();
virtual void op_i();
1

Asyou can see from this example, an interface operation isimplemented by a
corresponding C++ member function (which must be declared vi r t ual ).

It is not strictly necessary to have an implementation class for every interface.
For example, it is sufficient to only have theclass| _i npl aslongas| _i npl
implements all interface operations, including the operations of the baseinterfaces:

Il C++
class | _inpl : virtual public |I_skel
{

public:
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| _inpl();

virtual void op_a();
virtual void op_b();
virtual void op_i();

s

Note that since the constructor of a skeleton classis pr ot ect ed, it is neces-
sary to defineapubl i ¢ constructor in theimplementation class, even if this con-
structor is empty.

See 4.6 on page 30 for examples on how to create implementation objectsfrom
your implementation classes.

7.3.2 Delegation—based implementation

Sometimesit is not adequate to take an inheritance—based approach for implement-
ing an interface. Thisespecially appliesif inheritance resultsin an implementation
being incompatible with existing legacy code.

OMNIBROKER aso providesfor interfaceimplementationsusing adel egation—
based mechanism. The key to this approach are specia C++ template classes that
form so called tie classes. These classes are derived from the corresponding skel-
eton classes and have the same names as these classes, with the prefix _ti e ap-
pended. For theinterface | from the example above, thetemplate| _skel tie
isinstantiated with aclasstypel _i npl _ti e that must all operationsof | .

In contrast to the inheritance-based approach, it is not necessary for
| _inpl_tie tobe derived from any skeleton class. Instead, an instance of
| _skel _tie delegatesall operationcalstol _i npl _tie.

/] C++

class | _inpl _tie

{
public:

virtual void op_a();
virtual void op_b();
virtual void op_i();

1
Thel _skel _ti e templateisthen instantiated likethis:

/] C++



74. EXTENSIONS 63

H Create inplenentation object

{/_var pl = new | _skel _tie< | _inpl _tie >(new | _inpl _tie);

/1

/1l Create naned inplenmentation object

{/_var p2 = new | _skel tie< | _inpl _tie >("name", new | _inpl _tie);

For more information on del egation—based obj ect implementationsrefer to [3],
section 18.1.4.

7.4 Extensions

OMNIBROKER provides several extensionsto the standard |DL—to—C++ mapping.
If you are concerned about source code compatibility with CORBA—compliant
ORBs from other vendors, you should not use these extensions. If you plan,
however, to useyour source code exclusively with OMNIBROKER these extensions
will reduce programming overhead.

7.4.1 Extensonstothestringtype

The OMNIBROKER CORBA_String_var type provides the oper at or +=()
for appending to the string. The argument to oper at or +=() can be of
type const char*, char and unsigned char as wel as short,
unsi gned short,int,unsigned int,l ongandunsi gned | ong. For
example:

CORBA _String_var s; /'l s is enpty

s += "abc"; /[l s is "abc"

s +='X'; /1l s is "abcx"

s +="y’, /1l s is "abcxy"

s +='2"; /1l s is "abcxyz"

s += 12345; /1 s is "abcxyz12345"

7.4.2 Extensonstothe_ var types

All _var types have the following member functions:
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i n(): Thisfunctionconvertsthe_var typeto atypesuitablefori n parameters.

i nout (): Thisfunction convertsthe _var typeto atype suitablefor i nout
parameters.

out () : Thisfunction convertsthe_var typetoatypesuitablefor out paramet-
ers. Asasideeffect, thisfunction ensures that the value held by the_var is
released or freed, by either calling CORBA string_free() (incaseof a
string), CORBA r el ease() (incaseof anobject reference) or del et e (in
case of types like sequences, variable-length structs etc.).

_retn(): Thisfunction converts the _var type to a type suitable for func-
tion return values. The _ret n() function aso removes the vaue that is
held by the _var type without destroying it, i.e. without calling del et e,
CORBA string_free() or CORBA rel ease() onitsvaue. For ex-
ample consider afunctionf () that returnsitsthreei n string arguments as
asinglestring:

char*
f(const char* s1, const char* s2, const char* s3)
{

CORBA _String _var s = sl;

S += s2;

S += s3;

return s. _retn();

Please note that these functions are not covered by the current CORBA IDL—
to—C++ mapping, but itislikely that they will become a part of the standard for the
next major mapping revision.

7.4.3 Extensonsto the sequencetypes

All unbounded non-array sequences (for example unbounded string, struct and
object reference sequences) have an additional i nsert (), append() and
renove() member function. For asequences andavauev,thes. i nsert (v)
ands. append(v) behave asfollows:

s.length(s.length() + 1);
... Il Sormehow shift sequence contents one to the right
s[0] = v;
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and

s.length(s.length() + 1)
s[s.length() - 1] = v;

respectively.

Please note that OMNIBROKER'S sequence implementation does not realy
shift the contents of the sequence. It is rather implemented as a “double ended
queue” (likethe STL! “deque’), and therefore needs no value shifting. That is, the
i nsert () functionisasefficient astheappend() function.

! Standard Template Library.
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Chapter 8

C++ Tips& Tricks

Unfortunately there are sometraps & pitfallsin the memory management handling
of the IDL-to—-C++ mapping. This chapter gives tips on how to avoid common
problems.

8.1 Strings

When using CORBA strings, always remember the following rules:

8.1.1 CORBA-gpecific string functions

Use the CORBA-specific string functions CORBA string_all oc(),
CORBA string_free() and CORBA string_dup() if youre dea-
ing with CORBA strings. Never use new, del ete, mal | oc(), free(),
st rdup() orsimilar functions.

For example, the following codeisincorrect:

/1 Error, CORBA string dup() nust be used instead of strdup()
char* s1 = strdup("Hello!");

/1l Allocate a string for 10 characters + trailing '\0’

/1 No! CORBA string_alloc() must be used!
String_var s2 = malloc(11);

Thisisthe correct version:
/] OK, CORBA string _dup() is fine

67



68 CHAPTER 8. C++ TIPS& TRICKS

char* s1 = CORBA string_dup("Hello!");
/1l Allocate a string for 10 characters + trailing '\0’

/1 OK Note that CORBA string_alloc (unlike malloc) adds an
/1 additional character for the trailing '\0" automatically
CORBA _String_var s2 = CORBA string_all oc(10);

This code iswrong, too:

/1 No! Use CORBA string_free()!
free(s2);

And again, the corrected version:

/[l OK this is correct
CORBA string free(sl);

/1 There is no need to free s2 explicitly since CORBA_String_var
/'l types release the string they manage autonatically when the
/1 CORBA_String_var type is destroyed.

8.1.2 Initialization and assgnment from char * and const char*

Initidlization of a CORBA String_var type or assignment to a
CORBA_String_var type from a char* type value consumes that vaue.
That means that if the CORBA Stri ng_var is destroyed, the vaue from
which the CORBA_String_var was initialized or that was assigned to the
CORBA_String_var will also be destroyed.

Initialization of a CORBA String_var type or assignment to a
CORBA _String_var type from a const char* type value duplicates
that value. This means that if the CORBA St ri ng_var isdestroyed, the value
from which the CORBA _St ri ng_var wasinitiaized or that was assigned to the
CORBA_String_var isnot destroyed.

Notethat for compatibility reasonswith C the type of stringsin C++ischar *,
not const char*. So thefollowing code iswrong:

/! Error, since "Hello!" is char*, not const char*
CORBA String _var s = "Hello!";

Thefollowing codeis OK:
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/1 OK, sl consunes value returned by CORBA string_dup()
CORBA String_var sl = CORBA string_dup("Hello!");

Il OK s2 will inmplicitly duplicate "Hello!"
CORBA _String_var s2 = (const char*)"Hello!";

8.1.3 Initialization and assgnment from CORBA_St ri ng_var

Initidlization of a CORBA String var type or assignment to a
CORBA_String_var type from another CORBA String_var type vaue
automatically duplicates that value. This means that it is not necessary to use
explicit calsto CORBA st ri ng_dup() . Thefollowing examples are correct:

CORBA _String_var sl1 = CORBA_string_dup("ABC");

Il OK s2 will inmplicitly duplicate "ABC
CORBA _String_var s2 = sl,;

/1 Also OK explicit duplication
CORBA _String_var s3 = CORBA_string_dup(sl);

Notethat string el ements of a structure, elements of astring array and elements
of astring sequence behave exactly likethe CORBA St ri ng_var type',i.e. you
can ddliberately assign between thesetypesor useone of thesetypestoinitializeany
other of thesetypes. Thereisnoneedto call CORBA_st ri ng_dup() explicitly.

8.1.4 Stringsasparametersand return values

If afunction returning a string value viaan out or i nout parameter or as are-
turn vaueiscaled, the callee must duplicate and the caller must releasethisvaue.
Theduplication can be doneby using CORBA st ri ng_dup() andthereleaseby
either explicitly calling CORBA _string_free() orbyassigningthevaueto a
CORBA_String_var. For example:

/1 1DL

interface |

'In code generated by the OMNIBROKER |IDL—to—-C++ translator, array and structure string
elements are actually of type CORBA_Stri ng_var. String sequence elements are not of type
CORBA_Stri ng_var (for technical reasons), but the type used for string sequence elements be-
haves exactly likethe CORBA_St ri ng_var type.
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string op(out string os, inout string ios);

Thefollowing implementation of | 'sop() operation iswrong:

/] C++

class | _inpl : virtual public |I_skel

{

public:
I _inpl () { }
virtual char* op(char*& os, char*& io0s)
{

/1 Forgot to release the inout string paraneter ios

ios = "abc"; // Wong. String nust be duplicated.
os = "def"; // Ditto
return "ghi"; // Ditto

}
b
Hereisthe correct version:
Il C++
class | _inpl : virtual public |I_skel
{
public:
I _inpl () { }
virtual char* op(char*& os, char*& io0s)
{
CORBA string_free(ios);
i os = CORBA string_dup("abc");
0s = CORBA string_dup("def");
return CORBA string_dup("ghi");
}
1

Here is an example on how to use string out , i nout or return values on the
caler sideif CORBA_string_free() isused:
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[l C++

| _ptr i =... /] CGet a reference to an | sonmehow

char* out;

char* inQut = CORBA string_dup("This is my inout arg");
char* result;

result =i -> op(out, inQut);

CORBA string_free(out);

CORBA string_free(inCut);
CORBA string _free(result);

The sameexample, but with self-managed CORBA_St ri ng_var () typesin-
stead of explicitly calling CORBA _string_free():

Il C++

| _ptr i =... /] CGet a reference to an | sonmehow

CORBA _String_var out;

CORBA String_var inQut = CORBA_string_dup("This is ny inout arg");
CORBA _String_var result;

result =i -> op(out, io0s);

/1 No explicit calls to CORBA string free are necessary, since the
/1 CORBA String var type destroys its contents autonatically

Since method two in this exampleis much less error prone, you should always
use the self-managed type CORBA_St ri ng_var insuch acase.
8.2 Object references

If you use CORBA object references, i.e. _ptr and _var typesfor specificinter-
faces, keep the following in mind.



72 CHAPTER 8. C++ TIPS& TRICKS

8.2.1 Object reference memory management

Object references are implemented as counted pointers. That is, if a new object
reference is created, either with functionslike CORBA string_t o_obj ect ()
(for aproxy object on the client side, see 4.6 on page 30), or with new (for anim-
plementation object on the server side), the initia reference count is set to one.
The proxy (on the client side) or the implementation (on the server side) will be
destroyed automatically if the reference count becomes zero. The reference count
is decremented by one with CORBA r el ease() and incremented by one with
_duplicate(). Never usethe del et e operator to destroy objects. Only use
CORBA rel ease() . For example, the following codeiswrong:

CORBA ORB var orb = CORBA ORB init(argc, argv);

const char* s = ... // Cbtain a stringified X reference sonehow
X ptr = orb -> string_to_object(s); // Convert string to object
delete p; // Never, ever try to do this

Thisisthe correct version:

CORBA ORB var orb = CORBA ORB init(argc, argv);

const char* s = ... // Cbtain a stringified X reference sonehow
X ptr = orb -> string_to_object(s); // Convert string to object
rel ease(p); // This is fine

You should use self-managed types whenever possible:

CORBA ORB var orb = CORBA ORB_ init(argc, argv);

const char* s = ... // Cbtain a stringified X reference sonehow
X var = orb -> string_to_object(s); // Convert string to object
/1 No rel ease necessary, _var types provide for automatic rel ease

It is aso important that implementation objects on the server side are aways
allocated onthe heap withthenewoperator. Never allocateimplementation objects
onthestack. If you do so, the object will be destroyed if the stack unwinds, without
any calsto CORBA r el ease() . Thefollowing code demonstrates the problem:

#i ncl ude <OB/ CORBA. h>

#i ncl ude <Myl nterface_inpl.h>

i nt

mai n(int argc, char* argv[], char*[])
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{
/1
/Il Create ORB and BOA
/1
CORBA ORB var orb = CORBA ORB_ init(argc, argv);
CORBA BOA var boa = orb -> BOA_init(argc, argv);
/1
/1 1nplenentati on object on the stack! D saster!
/1
Myl nterface_inpl i;
M/l nterface ptr p = & ;
/1
/1 Run inplenmentation
/1
boa -> inpl _is_ready(CORBA | npl enentationDef:: _nil());
}

The following code shows a working version:

#i ncl ude <OB/ CORBA. h>
#i ncl ude <Myl nterface_inpl.h>

i nt
mai n(int argc, char* argv[], char*[])
{

[/

/] Create ORB and BQOA

/1

CORBA ORB var orb
CORBA BQOA var boa

CORBA ORB init(argc, argv);
orb -> BOA init(argc, argv);

/1

/1 1nplenentati on object created with new, automatically
/1 released by MyIinterface var. That's fine.

/1

M/l nterface_var p = new MyInterface_inpl ();

Il
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/1 Run inplenmentation

11

boa -> inpl _is_ready(CORBA | npl enentationDef:: _nil());
}

8.2.2 Object references as parametersand return values

If afunction returning an object reference viaan out or i nout parameter or as
areturn valueis called, the callee must duplicate and the caller must release the
reference. As described above, an object reference to an object of type | (i.e. an
object with the interface | ) isduplicated with | : : _dupl i cat e() and released
withCORBA r el ease() . Thisisquitesimilarto stringsas parameters and return
values. For example:

/1 1DL
interface I {... };

interface A

{
| op(out | oref, inout | ioref);
b
Thisimplementation of theop() operation iswrong:
Il CH++
class Ainpl : virtual public A skel
{
| _var nyref;
public:
A_inmpl ()
{
nyref = ... // Initialize nyref sonehow
}
virtual | _ptr op(l_ptr& oref, |_ptré& ioref)
{

/1 Forgot to release the inout object reference paraneter
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ioref = nmyref; // Wong. Reference nust be

oref = nyref; // Ditto
return nyref; // Ditto

}
b
Thisversionis correct:
Il C++
class Ainpl : virtual public A skel
{
| _var nyref;
public:
A_inpl ()
{
nyref = ... // Initialize nyref sonehow
}
virtual | _ptr op(l _ptr& oref, | _ptr& ioref)
{
CORBA rel ease(i oref);
ioref = 1:: _duplicate(nyref);
oref = 1::_duplicate(nyref);
return I::_duplicate(myref);
}
1

75

dupl i cat ed.

Thefirst example on how to use object reference out , i nout or return values

on the caller side uses explicit callsto CORBA_r el ease():

Il C++

Aptr a=... /] Gt areference to an A sonehow

| _ptr out;

| _ptr inut =... // Get a reference to an | sonehow

| _ptr result;
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result = a -> op(out, inQut);
CORBA r el ease(out);

CORBA r el ease(inQut);

CORBA rel ease(result);

The second example uses self-managed | _var types:

Il C++

Aptr a=... /] Gt areference to an A sonmehow

| _var out;

| _var inQut = ... // Get a reference to an | sonehow

| _var result;
result =i -> op(out, io0s);

/1 No explicit calls to CORBA rel ease() are necessary, since the
/1 1 _var type releases the reference it holds automatically.

We recommend to use method two with the self-managed types, since this
method is much less error prone.

8.23 Implementing a*“destroy” function

In many casesit isnecessary that a client can destroy an implementation object on
the server by calling one of its operations. For example, consider thefollowingtwo
interfaces:

/1 1DL

i nterface X

i nterface XFactory

{
s

X create(); // Creates a new X object

interface X

{
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// Other functions

void destroy(); // Destroys X object

Here a factory object is used to create X objects, which subsequently can be
destroyed by cdling the dest roy() operation on the created X objects. The
create() anddestroy() function can beimplemented asfollows:

/] C++

class XFactory_inpl : virtual public XFactory_skel

{
public:

XFactory_inpl () { }

create()

{
X ptr p = new X_inpl ();
return X:: _duplicate(p);

}
}
class X inpl : virtual public X skel
{
public:
Ximl() {}
destroy()
{
X var self = _this();
CORBA rel ease(sel f);
}
}

In thisexample, the factory object doesn’t do any “bookkeeping” about theim-
plementation objects it generates. The cr eat e() function simply creates a new
implementation object and returns an object reference to this object to the client.
After thereturn of cr eat e() thereference count of the new Xis 1.
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e Thenewsetstheinitial reference count to 1.

e The _dupli cat e() increasesthe reference count by 1.

e The caler of creat e() (which can be a user supplied function or the
ORB in case of an up—call) decreases the reference count by 1 by calling

CORBA rel ease().

That meansthat the next call to CORBA r el ease() destroystheimplement-
ation object. Thisis how thefunctiondest r oy() isimplemented.

8.24 Getting an implementation object from areference

Sincein OMNIBROKER implementation classes are derived from skeleton classes,
which are derived from stub classes, you can usethe C++ dynani ¢_cast <>()
to cast an object reference to a pointer to the implementation object. In case
your compiler does not support RTTI?, you can use the OMNIBROKER header file
Narrow_i npl . h to_narrow() toanimplementaton class. For example:

/1 1DL
interface I { ... };
Here an example that usesdynami c_cast <>():

Il C++
class | _inpl : virtual public I_skel { ... };

void foo(l_ptr ref)

{

| _inpl* p = dynam c_cast<I| _inpl*>(ref);

if(p)

{

/1 The inplenentation for ref is in the sane process

}

el se

{

/1 The inplenmentation for ref is not

2Runtime Type Identification

in the sane process



8.2. OBJECT REFERENCES 79

Here an examplewith the OB_MAKE_NARROW | MPL macros from the header
file OB/ Nar r ow_i npl . h:

Il C++
#i ncl ude <OB/ Narrow_i npl . h>
class | _inpl : virtual public |_skel

{

OB_MAKE_NARROW | MPL(1 _i npl )

b
OB_MAKE_NARROW | MPL_1(1 _inpl, 1 _skel)
void foo(l_ptr ref)
{
| _inpl* p =1 _inpl:: _narrow.inpl(ref);
if(p)
{
/1 The inplenmentation for ref is in the sane process
}
el se
{
/1 The inplenmentation for ref is not in the sane process
}
}

The macro OB_MAKE_NARROW I MPL_1() can only be used if your
implementation class has exactly one super class (the skeleton class). If
your implementation class has two or more super classes, use the macro
OB_MAKE_NARROW I MPL_n(), where n is the number of super classes.
For example:

/1 1DL
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interface A{ ... };
interface B{ ... };
interface C: A B{ ... };
/[l C++

class C.inpl : virtual public C skel,
virtual public A_inpl,
virtual public B_inpl

OB_NMAKE_NARROW | MPL( C_i npl )
s

OB_MAKE_NARROW | MPL_3(C_inpl, C.skel, Ainpl, B.inpl)

If you are using OMNIBROKER on multiple platforms, where some support
RTTI and othersdon’t, it might be best to alwaysuse OB/ Nar r ow_i npl . h, since
_narrow_i npl () will automatically usedynani ¢_cast <>() onthoseplat-
forms where it is available. However, if you also want to compile your code with
ORBs from other vendors, you should not use _nar r ow_i npl (), sincethisisan
OMNIBROKER specific extension.

8.25 Cyclic object dependencies

Consider the following code:

class X_inpl : public X skel // Inplenments interface X
{

Y var y_;
public:
Ximl() {}

void setY(Y_ptr y) { y_ =Y:: duplicate(y); }
¥

class Y_inpl : public Y_skel // Inplenments interface Y
{
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X var Xx_;
public:
Y_impl () {}
void setX(X ptr x) { x_ = X : _duplicate(x); }
b
void f()
{
/1
/[l Create a X_inpl and a Y_inpl
/1
X var x = new X_inpl;
Y_var y = new Y_inpl;
X -> setY(y);
y -> set X(x);
/1
/1 Do sonething with x and y
/1
}

Herethe X_i npl hasareferencetotheY_i npl andtheY_i npl hasarefer-
ence to the X_i npl , what is known as a*“ cyclic object dependency”. This means
that when f () returns, even though x andy get destroyed, the objectsthey arere-
ferring to are not destroyed since the reference count never becomes zero. Why?
Let's have adeeper look into what happens in the example program:

X var x = new X_inpl
Theinitia reference count of the X_i npl after thenewis one.

Y_var y = new Y_i npl
Same as above, the initia reference count of the Y_i npl isone.

X -> setY(y)
After theset Y() , thereference count of the Y_i npl istwo.

y -> set X(x)
After theset X() , thereference count of the X _i npl istwo.
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return
x and y get destroyed and therefore call CORBA r el ease() ontheir con-
tents. So that the reference count of the X_i npl andtheY_i npl isone.

Thismeansthat after thereturnof f () theX_i npl andtheY_i npl will live
forever.

Thisproblem can be solved by adding ar el easel nt er nal () function® to
at least one of the two interface implementations. For example:

class X_inpl : public X skel // Inplenments interface X
{

Y var y_;
public:
Ximl() {}

void setY(Y_ptr y) { y_ =Y:: duplicate(y); }
b

class Y_inpl : public Y_skel // Inplenments interface Y
{

X var Xx_;
public:
Y_impl () {}
void setX(X ptr x) { x_ = X : _duplicate(x); }
void releaselnternal () { x_ = X:_nil(); }
b
void f()
{
/1
/[l Create a X_inpl and a Y_inpl
/1
X var x = new X_inpl;
Y_var y = new Y_inpl;

#Of course you are free to choose whatever name you like.
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X -> setY(y);
y -> set X(x);

Il
/1 Do sonething with x and y
11

/11
/1 Call rel easelnternal
/11
y -> releaselnternal ();

Now boththe X_i npl andtheY_i npl get destroyed at thereturn of f () :

X var x = new X_inpl
Theinitia reference count of the X_i npl after thenewis one.

Y_var y = new Y_i npl
Same as above, the initia reference count of the Y_i npl isone.

X -> setY(y)
After theset Y() , thereference count of the Y_i npl istwo.

y -> set X(x)
After theset X() , thereference count of the X _i npl istwo.

y -> rel easelnternal ()
The rel easel nternal () function sets x_ value of the Y_i npl
to X:_nil(). Assignment to a _var object reference causes
CORBA rel ease() to be cdled on its contents. So now the refer-
ence count of the X_i npl isone.

return
x andy are destroyed and therefore call CORBA r el ease() ontheir con-
tents. That means that the reference count of the X_i npl becomes zero, res-
ultingin X_i nmpl beingdestroyed. Thisof courseasoeliminatesX_i npl ’s
y_ datamember, causing CORBA r el ease() tobecaledontheY_i npl .
SotheY_i npl 'sreference count also becomes zero andtheY_i npl isalso
destroyed.
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8.26 String_var typesand object reference _var typesdifferences
Thereisadlight but important difference between string_var typesand object ref-
erence_var typesregarding their initiaizationor assignment fromi n parameters.
Consider thefollowing IDL code:

/1 1DL

interface Y;

interface X

{
s

void init(in string s1, in string s2, in Yyl in Y y2);

Herethei ni t () functionisused to initialize an X with two strings and two
Y object references. The following code showsthe difference between _var type
assignments from strings and from object references:

[l C++

/1 1nplenmentation for interface X
class X_inpl : virtual public X skel
{

CORBA _String_var sl _;

CORBA _String_var s2_;

Y_var yl_;

Y _var y2_;

public:

X_impl () {}

void init(const char* sl1, const char* s2, Y ptr y1, Y ptr y2)
{

sl =s1; /] OK CORBA String_var automatically

/1 duplicates const char*
yl; // Error, yl consunes y1!

yl_

s2_
y2_

CORBA string _dup(s2); // This is K
Y:: duplicate(y2); // Also K



8.2. OBJECT REFERENCES 85

The reason for this behavior is that there is no such thing as a constant object
reference for i n parameters. Therefore it is not possible for the object reference
_var typeto distinguish between assignments from regular object references and
i n object references.

8.2.7 Global _var typeobject references

Beware! You should never have global _var type object references, because you
can never tell exactly when and in which order they will be destroyed. For example,
it is possiblethat areference is destroyed after the ORB was destroyed:

#i ncl ude <OB/ CORBA. h>
#i ncl ude <Myl nterface. h>

Myl nterface var i; // dobal _var type object reference
i nt
mai n(int argc, char* argv[], char*[])
{
/1
/Il Create ORB
/1
CORBA ORB var orb = CORBA ORB_ init(argc, argv);
/1
/1l Get Mylnterface object reference sonmehow
/1
i =
/1
/1 Do sonething with i
/1
i-> ...
/1
/[l ORB is destroyed on return of main. i will be destroyed

/] after the ORB. Total Disaster!
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[/
return O;

The ORB must be the last object to be destroyed! Besides thistechnical prob-
lem, it isgenerally abad programming styleto have global object references.
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OMNIBROKER communication

The following information only refers to the communication semantics of OMNI-
BROKER for C++. OMNIBROKER for Java, which uses a thread model instead of
a“Reactor” (see 9.2 on page 90), has different communication semantics.

9.1 Method invocation semantics

The following outlines OMNIBROKER'’S invocation semantics for the various
CORBA method invocation types. Please note that the CORBA specification [1])
is silent about the exact invocation semantics.! Thisimplies that the followingin-
formation is OMNIBROK ER—specific.

9.1.1 Invocation by an interface stub
Regular method invocation

A regular method invocation (i.e. anon—oneway method invocation) will block and
return only if:

1. Areply isreceived from the server. (Thisisalso truefor method invocations
that do not return any value or exception.)

2. A communication failure is detected. In this case an exception, usualy of
type CORBA _COVWM FAI LURE, israised.

' For example, all the specification says about oneway method invocations is that oneway calls
don't return valuesand can’t throw user—defined exceptions. The precisesemanticisimplementation—
specific.
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3. A timeout was specified (see 9.1.3 on page 89) and the blocking time ex-
ceeded thistimeout.

Note that OMNIBROKER allows you to specify that the client must listen to in-
coming requests while blocking for completion of amethod invocation. To enable
this behavior, nested method invocations must be enabled (see 9.1.4 on page 90).

Oneway method invocation

When a oneway method is invoked, OMNIBROKER tries to transmit the request
from the client to the server immediately. However, the oneway call will not block
if it cannot be carried out without a delay. Such a delay can be caused by network
flow control or a busy server. In case the oneway method cannot be transmitted
immediately, OMNIBROKER doesn’'t simply throw away that invocation but putsit
into a buffer. OMNIBROKER triesto clear this buffer (i.e. to transmit the oneway
invocation), if:

1. Themainevent loopisentered,i.e.i npl _is_ready() iscaled.
2. Another method invocation is carried out on the same server.

3. Nested method invocations are enabled (see 9.1.4 on page 90) and another
method invocationis carried out on any server.

Note that in case a oneway invocation would block and is therefore put into
the buffer for later transmission, exceptions dueto communication failures are also
buffered. If, for example, i npl _i s_ready() detectsan communication failure
while trying to transmit a buffered oneway method invocation, the corresponding
exception is not raised immediately. It is buffered instead and will be raised when
the client tries to carry out another method invocation on the same server. This
providesfor synchronous exceptions even though the operation that caused the ex-
ception was transmitted asynchronously.

9.1.2 Invocation by theDII
Invocation by i nvoke()

Using the DIl method i nvoke() has the same semantics as regular (i.e. non-
oneway) method invocation by an interface stub (see 9.1.1 on page 87). Thismeans
thati nvoke() blocksuntil areturnvalueisavailableor an exceptionisraised (in-
cluding possibletimeout exceptions, see 9.1.3 on page 89).
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Invocation by send_oneway( )

TheDII methodsend_oneway () behavesexactly likeaoneway methodinvoca
tionby aninterface stub (see9.1.1 on page88). Thismeansthatsend_oneway( )
never blocks.

Invocation by send_def erred()

send_deferred() is like a split-up i nvoke(), similar in behavior to
oneway() . Tobemoreprecise, send_def err ed() initiatesarequest that will
never block. However, methods invoked with send_def erred() will be ac-
knowledged by areply fromtheserver, just likei nvoke() , andtherefore can have
a return value (which is not the case for oneway() ). The differenceisthat you
have to explicitly cal either get _response() or pol | _response() to get
the reply, which can hold return values or an exception.

So what's the difference between get _response() and
pol | _response()? get_response() blocks until a response is re-
ceived (or until an communication failure is detected, in which case an exception,
usualy of type CORBA COWM FAI LURE, israised). pol |l _response() is
likeareversed oneway() . That meansthat pol | _r esponse() triestogetthe
outstanding response and returnst r ue if successful. Otherwiseit returnsf al se
immediately.

9.1.3 Usingtimeouts

Note: Timeoutsare an OMNIBROKER—specific extension.

Timeouts can be set by using the _t i neout () method of Cbj ect types. A
value of —1 means to use no timeout. avalue >= 0 specifies atimeout in units of
msec. Explicit timeout values can be used with regular method invocation by an
interface stub and the DIl methodsi nvoke() andget _response().

With a timeout set, these methods raise an exception of type
CORBA_NO_RESPONSE if there is any blocking period that exceed the spe-
cified timeout value. Thisimpliesthat no total timeout for these methods can be
specified. For example, if the transmission of a method invocation blocks three
timesfor a period of 1sec (for example because the data to be to transmitted is too
much to be sent at once), no exception israised if atimeout of 1.5secis set, even
though the tota blocking time is 3sec. Only the partial blocking times are taken
into account. So in this example the timeout needsto be set to avalue smaller then
1sec for atimeout exception to be raised.

If atimeout exception is raised all buffered messages are lost. For example,
if atimeout was set, and a method call exceeds that timeout and raises a timeout
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exception, al oneway messages, that have not yet been transmitted and therefore
have been buffered, are lost.

Note that oneway method invocations by an interface stub and the DIl meth-
ods send_oneway(), send_deferred and pol | _response() have an
implicit zero timeout. That is, these functions will never block. However, be-
cause of the different semantics of these functions, no timeout exception is raised.
Instead, oneway method invocations by an interface stub and the DIl methods
send_oneway() andsend_def erred() buffertherequestsif they cannot be
sent without adelay. The DIl method pol | _response() returnsf al se if the
reply cannot be received without a delay.

9.1.4 Nested method invocations

Note: Nested method invocation semantics are an OMNIBROKER—specific exten-
sion.

By enabling nested method invocations, you can instruct OMNIBROKER to dis-
patch (i.e. to carry out) incoming requests during any blocking period caused by
outgoing requests. Thisis especially useful for implementing an object—oriented
designthat involves“callbacks’, e.g. for implementing a“Model—View—Observer”
pattern. Here “Model” calls an “update”’ operation on the “View”, which in return
calls back the “get data’ operation of the “Moded” (for more information on the
“Model-View—Observer” pattern and patternsin general, see [8]).

As a side effect, enabling nested method invocations will aso alow OMNI-
BROKER to use any blocking time to send out buffered oneway or deferred invoc-
ations or to receive replies for buffered deferred invocations. If nested method in-
vocations are not enabled, OMNIBROKER can only handle invocations (or receive
replies) if these go to the same server (or come from the same server) that caused
the blocking.

There are two methods for enabling nested method invocations. The first one
isto usethe option - ORBnest ed with the function CORBA ORB i nit (). The
second one isto cal the method CORBA ORB: : _nested() withtrue asits
argument.

9.2 TheReactor

OMNIBROKER uses a “reactor” for event dispatching that is quite similar to the
reactor patterns as described in [7]. Simply speaking, the reactor is an instancein
OMNIBROKER where specia objects— so-called event handlers— can register if
they are interested in specific events. Such events can be network events, like an
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event signaling that data are ready to be read from a network connection.

9.2.1 Availablereactors

Currently there are three reactors supported by OMNIBROKER:

1. The standard “select” reactor which relies on the Berkeley Sockets
sel ect () function.

2. A specia reactor for use with the X11 Window System. Thisreactor handles
X11 events (which for example can trigger X 11 callbacks) and CORBA net-
work events simultaneously.

3. A specid reactor for use with Microsoft Windows 95 or Windows NT. This
reactor handles Windows messages and CORBA network events simultan-
eously.

The“default” reactor isthe“select” reactor. If one of the other reactorsisto be
used, it must beinitialized explicitly.

The X11 reactor

An application that wants to use the X11 reactor simply has to call the function
OBX11l ni t () beforethe ORB isinitialized with CORBA_ORB_i ni t (). For
example:

#i nclude <X11/Intrinsic. h>

#i ncl ude <OB/ CORBA. h>
#i ncl ude <OB/ X11. h>

i nt
mai n(int argc, char* argv[], char*[])
{
Xt AppCont ext appCont ext ;
Wdget topLevel = XtApplnitialize(&appContext,

"MyApplication",
0, O,

&argc, argv,

0, 0, 0);

OBX11l ni t (appCont ext);
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CORBA _ORB var orb CORBA ORB_init(argc, argv);
CORBA BOA var boa = orb -> BOA_init(argc, argv);

}

The Windows reactor

For the Windows reactor, the function OBW ndows| ni t () must be called, also
before the ORB isinitialized. For example:

#i ncl ude <W ndows. h>

#i ncl ude <OB/ CORBA. h>
#i ncl ude <OB/ W ndows. h>

i nt W NAPI
W nMai n( H NSTANCE hl nst ance, H NSTANCE hPrevl nst ance,
LPSTR | pszArgs, int nWnMde)

{
OBW ndowsl ni t (hl nst ance) ;
int dumy = O;
CORBA ORB var orb = CORBA ORB init(dumy, 0);
CORBA BOA var boa = orb -> BOA_init(dumy, O0);
}

9.2.2 Writing a custom event handler

OMNIBROKER comeswith support for customized event handlers. Thismeansthat
while your application is running, it can react to events like keyboard events. In
order to implement your own OMNIBROKER event handler you must derive aclass
from OBEventHandler and overloadthehandl eEvent () andhandl eSt op()
member functions. The constructor of the derived class must ensure that objects of
this class are registered with the reactor. Thisis an example for an event handler
that listensto keyboard events:

#i ncl ude <OB/ Reactor. h>
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cl ass MyEvent Handl er : public OBEvent Handl er

{
public:
MyEvent Handl er () ;
virtual “MyEvent Handl er ();
/1
/1 Event handling
/1
virtual void handl eEvent (CORBA _ULong) ;
virtual void handl eStop();
1
MyEvent Handl er : : MyEvent Handl er ()
{
/1
/1 Register with the reactor
/1
OBReactor* reactor = OBReactor::instance();
reactor -> registerHandl er(this, OBEventRead,
}
MyEvent Handl er: : " MyEvent Handl er ()
{
/1
/1 Unregister with the reactor
/1
OBReactor* reactor = OBReactor::instance();
reactor -> unregisterHandl er(this);
}
voi d

MyEvent Handl er: : handl eEvent ( OBMask mask)
{

assert (mask == OBEvent Read) ;

char c;
cin.read(&c, 1);

0);
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11
/1 Handl e character input here ...
11
}
voi d
MyEvent Handl er : : handl eSt op()
{
/1 Do nothing here
}

OMNIBROKER calls the handl eEvent () function each time a read event
from standard input is pending.
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Exceptions

A.1l Standard exceptions

These are the standard CORBA exceptions listed in [1]. For a more detailed de-
scription, see 4.7.1 on page 34.

CORBA_UNKNON
CORBA_BAD_PARAM
CORBA _NO_MEMORY
CORBA IMP_LIMT
CORBA_COWM FAI LURE
CORBA_| NV_OBJREF
CORBA _NO_PERM SSI ON
CORBA_| NTERNAL
CORBA MARSHAL
CORBA_| NI TI ALI ZE
CORBA_NO_| MPLENVENT
CORBA_BAD_TYPECODE
CORBA_BAD_OPERATI ON
CORBA NO RESOURCES
CORBA NO_RESPONSE
CORBA_PERSI ST_STORE
CORBA_BAD | NV_ORDER
CORBA_TRANSI ENT
CORBA_FREE_MEM
CORBA_| NV_I DENT
CORBA_| NV_FLAG
CORBA_| NTF_REPOS

Unknown exception type

Aninvalid parameter was passed

Failure to allocate dynamic memory
Implementation limit was violated
Communication failure

Invalid object reference

The attempted operation was not permitted
Internal error in ORB

Error marshalling a parameter or result
Failure when initializing ORB
Operation implementation unavail able
Bad typecode

Invalid operation

Insufficient resources for a request
Response to arequest isnot yet available
Persistent storage failure

Routine invocation out of order
Transient failure, request can be reissued
Cannot free memory

Invalid identifier syntax

Invalid flag was specified

Error accessing interface repository
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CORBA_BAD_CONTEXT Error processing context object
CORBA_(OBJ_ADAPTER Failure detected by object adapter

CORBA _DATA CONVERSI ON  Error in data conversion
CORBA_OBJECT_NOT_EXI ST Non-existent object, references should be del eted

A.2 Minor exception codes
According tothe CORBA specification the standard exceptions can be categorized
by minor exception codes. These codes are helpful if you need specific information

about a particular exception. Note that minor exception codes may have different
meanings for ORBs from different vendors.

A.2.1 Minor exception codesfor CORBA COWM FAI LURE

OBM nor Recv recv() faled

OBM nor Send send() failed

OBM nor RecvZer o recv() returned zero
OBM nor SendZer o send() returned zero
OBM nor Socket socket () failed

OBM nor Set sockopt set sockopt () failed
OBM nor CGet sockopt get sockopt () failed
OBM nor Bi nd bi nd() failed

OBM nor Li sten bi nd() failed

OBM nor Connect connect () faled
OBM nor Accept accept () failed

OBM nor Sel ect sel ect () failed

OBM nor CGet host name get host nane() failed
OBM nor Cet host bynane get host bynane()
OBM nor WBASt ar t up WBASt ar t up() failed
OBM nor WBACI eanup WSAC eanup() failed
OBM nor Nod OP Not a GIOP message
OBM nor UnknownMessage  Unknown GIOP message
OBM nor W ongMessage Wrong GIOP message
OBM nor d oseConnecti on Got aclose connection message
OBM nor MessageEr r or Got a message error message

A.2.2 Minor exception codesfor CORBA | NTF_REPCS

OBM nor Nol nt f Repos Interface repository is not available
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OBM nor | dExi st's

OBM nor NameExi st s

OBM nor Reposi t or yDest r oy
OBM nor Prim tiveDef Dest r oy
OBM nor AttrExists

OBM nor Oper Exi st's

OBM nor LookupAmbi guous

OBM nor At t r Anbi guous

OBM nor OGper Anbi guous
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Repository id already exists

Name aready exists

destroy() invoked on Reposi t or y object
destroy() invokedon Pri i ti veDef object
Attributeis aready defined in a base interface
Operationis aready defined in a base interface
Search name for lookup() is ambiguous
Attribute name collisionsin base interfaces
Operation name collisionsin base interfaces
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Appendix B

OMNIBROKER License

ROYALTY-FREE PUBLIC LICENSE AGREEMENT FOR OMNIBROKER
SOFTWARE

IMPORTANT-READ CAREFULLY: This Object—Oriented Concepts, Inc.
Royalty—Free Public License Agreement for OmniBroker Software ("License”) is a
legal agreement between you, the Licensee, (either an individua or a single entity) and
Object—Oriented Concepts, Inc. for non—commercialy using, copying distributing and
modifying the Software and any work derived from the Software, as defined hereinbel ow.
Any commercial useissubject to adifferent license.

By modifying or distributingthe Software or any work derived from the Software, Licensee
indicates acceptance of thisLicense, and agrees to be bound by dl itstermsand conditions
for using, copying, distributing or modifying the Software and works derived from the Soft-
ware.

No rights are granted to the Software except as expressy set forth herein. Nothing other
than thisLicense grantsLicensee permission to use, copy, distributeor modify the Software
or any work derived from the Software. Licensee may not use, copy, distribute or modify
the Software or any work derived from the Software except as expresdy provided under
this License. If Licensee does not accept the terms and conditions of this License, do not
use, copy, distributeor modify the Software.

In consideration for Licensee's forbearance of commercia use of the Software, Object—
Oriented Concepts, Inc. grants Licensee non—exclusive, royaty—free rights as expressly
provided herein.

DEFINITIONS. The"Software” isthe OmniBroker software, including, but not lim-
ited to, the OmniBroker Libraries and Class Files, the OmniBroker IDL—to—C++ and IDL—
to—Java trandators, associated media and printed materials, and any included "on-ine”
documentation.
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A "work derived from the Software” isany derivativework, as defined in 17 U.S.C. para-
graph 101, whichis derived from the Software, for example, code generated by the Omni-
Broker IDL-to—-C++ or IDL—to-Javatrandators, a program which islinked with or other-
wise incorporates the OmniBroker Libraries or Class Files, or atrandation, improvement,
enhancement, extension or other modification of the Software.

To "use” means to execute (i.e. run) the Software.
To "copy” means to create one or more copies as defined in 17 U.S.C. §101.

To "distribute’ means to broadcast, publish, transfer, post, upload, download or otherwise
disseminate in any medium to any third party.

To "modify” meansto create awork derived from the Software.

A "commercial use” is any copying, distribution or modification of the Software or any
work derived from the Softwareto any party where payment or other considerationis made
in connection with such copying, distribution or modification, whether directly (asin pay-
ment for a copy of the Software) or indirectly (including but not limited to payment for
some good or service related to the Software, or payment for some product or service that
includes a copy of the Software "without charge”). However, the following actions which
involve payment do not in and of themsel ves constitute a commercial use:

(a) posting the Software on a public access information storage and retrieval service
for which afeeisreceived for retrieving information (such as an on-line service),
provided that the fee is not content—dependent. Such fees which are not content de-
pendent include, but are not limited to, fees which are based solely on the storage
capacity required to store the information, and fees which are based solely on the
timerequired to transfer the information from/to the public access information stor-
age and retrieval service; and

(b) distributing the Software on a CD—ROM, provided that the Software is reproduced
entirely and verbatim on such CD—ROM, and provided further that all information
on such CD—ROM may be distributed in a manner which does not constitute a com-
mercid use.

GRANT OF LICENSE.

LICENSE TO USE. Licensee may use the Software.

LICENSE TO COPY AND DISTRIBUTE. Licensee may copy and distributelit-
erd (i.e., verbatim) copies of the Software as Licensee receivesit throughout the world, in
any medium, provided that Licensee distributesan unmodified, easily—readabl e copy of this
License with the Software, and provided further that such distribution does not constitutea
commercial use.
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LICENSE TO CREATE WORKSDERIVED FROM THE SOFTWARE. Li-
censee may create works derived from the Software, provided that any such work derived
from the Software carries prominent notices stating both the manner in which Licensee has
created a work derived from the Software (for example, notices stating that the work de-
rived from the Softwareislinked with or otherwiseincorporates the OmniBroker Libraries
or Class Files or code generated by the OmniBroker IDL-to—C++ or IDL—to-Java trans-
lators, or notices stating that the work derived from the Software is an enhancement to the
Software which Licensee has created) and the date any such work derived from the Soft-
ware was created.

LICENSE TO COPY AND DISTRIBUTE WORKS DERIVED FROM THE
SOFTWARE. Licensee may copy and distribute works derived from the Software
throughout the world, provided that Licensee distributes an unmodified, easily—readable
copy of thisLicense with such works derived from the Software, and provided further that
such distribution does not constitute a commercial use. Licensee must cause any work de-
rived from the Softwarethat Licensee distributesto belicensed asawholeand at no charge
to dl third parties under the terms of this License.

Any work derived from the Software must be accompanied by the complete correspond-
ing machine—readabl e source code of such work derived from the Software, delivered on a
medium customarily used for software interchange. The source code for the work derived
from the Software means the preferred form of thework derived fromthe Software for mak-
ing modificationstoit. For an executable work derived from the Software, compl ete source
code means all of the source code for all modules of thework derived from the Software, all
associated interface definition files and al scripts used to control compilation and install-
ation of al or any part of the work derived from the Software. However, the source code
delivered need not include anything that is normally distributed, in either source code or
binary (object—code) form, with major components (including but not limited to compilers,
linkersand kernels) of the operating system on which the executable work derived fromthe
Software runs, unless that component itself accompanies the executable code of the work
derived from the Software;

Furthermore, if the executable code or object code of the work derived from the Software
may be copied from a designated place, and if the source code of the work derived from
the Software may be copied from the same place, then the work derived from the Software
shall be construed as accompani ed by the compl ete corresponding machi ne—readabl e source
code of such work derived from the Software, even though third parties are not compelled
to copy the source code aong with the executabl e code or object code.

If the work derived from the Software normally reads commands interactively when run,
Licensee must cause the work derived from the Software, a each time it commences op-
eration, to print or display an announcement including an appropriate copyright notice and
either anoticeconsisting of theverbatimwarranty and liability provisionsof thisLicense, or
anoticethat Licensee, and not Object—Oriented Concepts, Inc., providesawarranty. Such
notice must also state that users may distribute the Software and/or the work derived from
the Software only under the conditionsof thisLicense, and must further state how to view
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the copy of this License included with the work derived from the Software.

Licensee may notimpose any further restrictionson the exercise of therightsgranted herein
by any recipient of any work derived from the Software.

RESTRICTIONS. Licensee acknowledgesthat the Softwareis protected by copyright
laws and internationa copyright treaties, as well as other intellectua property laws and
treaties. The Softwareislicensed, not sold. All titleand copyrightsin and to the Software,
including but not limited to any images, photographs, databases, animations, video, text
and "applets’ incorporated into the Software, the accompanying printed materias, and any
copies of the Software, are owned exclusively by Object—Oriented Concepts, Inc.

Licensee may not sublicense, assign or transfer this License, the Software or any work de-
rived from the Software except as permitted by this License.

If Licensee distributesany written or printed material at all with the Software or any work
derived from the Software, such material must include either (a) awritten copy of thisLi-
cense, or (b) aprominent writtenindicationthat the Software or work derived from the Soft-
ware iscovered by thisLicense, and also written instructionsfor printing and/or displaying
the copy of this License which is provided on the distribution medium.

If using, copying, distributing and/or modifying the Software isrestricted in certain coun-
triesfor any reason, Object—Oriented Concepts, Inc. may in the future add an explicit geo-
graphical distribution limitation excluding those countries, so that using, copying, distrib-
uting and/or modifying is permitted only in or among countries not thus excluded. In such
case, this License incorporates the limitation as if written in the body of this License.

LICENSE TO WORKS DERIVED FROM THE SOFTWARE. Licensee
hereby grants to Object—Oriented Concepts, Inc. a non—exclusive, non-transferable,
royaty—freeright to use, copy, distributeand modify, with theright to sublicense at any tier,
any and all works derived from the Softwarethat Licensee crestes, provided such worksde-
rived from the Software are distributed to Obj ect—Oriented Concepts, Inc. by Licensee, and
further provided that, if such works derived from the Software comprise either code gen-
erated by the OmniBroker IDL-to—C++ or IDL—to-Javatrandators or a program which is
linked with or otherwiseincorporatesthe OmniBroker Libraries or Class Files, such works
derived from the Software would constitute works derived from the Software independent
of comprising code generated by the OmniBroker IDL-to—-C++ or IDL—to-Javatrand ators
or a program which is linked with or otherwise incorporates the OmniBroker Libraries or
Class Files, for example, a”bug fix” of the Software.

LIMITED WARRANTY. NOWARRANTIES.

OBJECT-ORIENTED CONCEPTS, INC. EXPRESSLY DISCLAIMS ANY WAR-
RANTY FOR THE SOFTWARE. THE SOFTWARE IS PROVIDED TO LICENSEE
"AS 1S” WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR IM-
PLIED, INCLUDING, WITHOUT LIMITATION, THE IMPLIED WARRANTIES
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OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NON-
INFRINGEMENT OF THIRD PARTY RIGHTS. THE ENTIRE RISK AS TO THE
USE, QUALITY AND PERFORMANCE OF THE SOFTWARE IS WITH LICENSEE.
SHOULD THE SOFTWARE PROVE DEFECTIVE, LICENSEE ASSUMES THE COST
OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

NOLIABILITY FORGENERAL, SPECIAL, INDIRECT OR CONSEQUENTIAL DAM-
AGES. IN NO EVENT WILL OBJECT-ORIENTED CONCEPTS, INC., OR ANY
OTHER PARTY WHO MAY COPY, DISTRIBUTE OR MODIFY THE SOFTWARE AS
PERMITTED HEREIN, BE LIABLE FOR ANY GENERAL, SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES WHATSOEVER (INCLUDING, WITHOUT LIMITA-
TION, DAMAGESFOR LOSSOF BUSINESS PROFITS, BUSINESSINTERRUPTION,
INACCURATE INFORMATION, LOSS OF INFORMATION, OR ANY OTHER PECU-
NIARY LOSS) ARISING OUT OF THE USE OR INABILITY TO USE THE SOFT-
WARE, EVEN IF OBJECT-ORIENTED CONCEPTS, INC. OR SUCH OTHER PARTY
HASBEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

U.S. GOVERNMENT RESTRICTED RIGHTS. The Softwareis provided with
RESTRICTED RIGHTS. Use, duplication or disclosure by the Government is subject to
restrictionsas set forthin subparagraph (c)(1)(ii) of The Rightsin Technica Dataand Com-
puter Software clause at DFARS 252.227—7013 or subparagraphs(c)(1) and (2) of the Com-
mercial Computer Software—Restricted Rights 48 C.F.R. paragraph 52.227-19, as applic-
able. Manufacturer is Object—Oriented Concepts, Inc./44 Manning Road/Billerica, MA
01821

TERMINATION. Any violation or any attempt to violate any of the terms and con-
ditions of this License will automatically terminate Licensee's rights under this License.
Licensee further agrees upon such termination to cease any and all using, copying, distrib-
uting and modifying of the Software and any work derived from the Software, and further
to destroy any and all of Licensee's copies of the Software and any work derived from the
Software.

However, parties who have received copies of the Software or copies of any work derived
from the Software, or rights, from Licensee under this License will not have their licenses
terminated so long as such partiesremain in full compliance with thisLicense.

LICENSE SCOPE AND MODIFICATION. This License sets forth the entire
agreement between Licensee and Object—Oriented Concepts, Inc., and supersedes all prior
agreements and understandings between the parties relating to the subject matter hereof.
None of theterms of thisLicense may be waived or modified except as expressly agreed in
writing by both Licensee and Object—Oriented Concepts, Inc.

SEVERABILITY. Shouldany provisionof thisLicense be declared void or unenforce-
able, thevalidity of the remaining provisions shall not be affected thereby.
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GOVERNING LAWS. ThisLicenseisgoverned by thelaws of the State of Massachu-
setts, U.S.A., and shall beinterpreted in accordance with and governed by the laws thereof.

Licensee hereby waivesany and all right to assert adefense based on jurisdictionand venue
for any action stemming from thisLicense broughtin U.S. District Court for the District of
M assachusetts.

Should Licensee have any questions concerning this License, or if Licensee desires to
contact Object—Oriented Concepts, Inc. for any reason, please contact Object—Oriented
Concepts, Inc. at:

Object—Oriented Concepts, Inc.
44 Manning Road
Billerica, MA 01821



Bibliography

[1]

[2]
(3]
[4]

(3]

6]

[7]

8]

The Common Object Request Broker: Architecture and Specification, Revi-
sion 2.0, OMG Document 97-02-25.1

IDL /Java L anguage Mapping, OMG Document 97-03-01.
ORB Portability Joint Submission, OMG Document 97-04-14.3

Jon Siegel, CORBA Fundamentals and Progranming, John Wiley & Sons,
Inc.

ThomasJ. Mowbray, Ron Zahavi, The Essential CORBA, JohnWiley & Sons,
Inc.

Robert Orfali, Dan Harkey, Jeri Edwards, The Essential Distributed Objects
Survival Guide, John Wiley & Sons, Inc.

Douglas C. Schmidt, Reactor: An Object Behavioral Pattern for Concurrent
Event Demultiplexing and Event Handler Dispatching in Pattern L anguages
of Program Design, Addison-Wesley.

Frank Buschman, Regine Meunier, Hans Rohnert, Peter Sommerlad, Michael
Stal, A System of Patterns, John Wiley & Sons, Inc.

YYou can get [1] from ftp://ftp.omg.org/pub/docs/formal/97-02-25.pdf.
2You can get [2] from ftp://ftp.omg.org/pub/docs/orbos/97-03-01.pdf.
#You can get [3] from ftp://ftp.omg.org/pub/docs/orbos/97-04-14.pdf.

105



