Tweek

The Programmer's Guide

Patrick Hartling



Tweek: The Programmer's Guide
by Patrick Hartling

12

Published $Date; 2007-04-18 11:28:09 -0500 (Wed, 18 Apr 2007) $
Copyright © 2002—2007 lowa State University

Permission is granted to copy, distribute and/or modify this document under the terms of the GNU Free Documentation License,
Version 1.2 or any later version published by the Free Software Foundation; with the Invariant Sections being Appendix D, GNU
Free Documentation License, with no Front-Cover Texts, and with no Back-Cover Texts. A copy of thelicenseisincluded in Ap-
pendix D, GNU Free Documentation License.







Table of Contents

1= = o S Vii
[ g1 oo L1 o 1 o o PP 1
T I PP 3
CH+ APl DESIGN OVEIVIBW .ouiieiiiiiicie et e e e e e e e e e e e ans 3

S o 3

O DSEIVEL .t 3

CORBA MaANGOEY ....tueerieetiae ettt ettt eea e enes 4

SUDJECE MBNEOET ....eeeiiii e 4

CORB A ..ttt 4
Interface Definition LanQuage ............oovvieiiieiiiiiieee e 5

SUPPOMEA LANQUAGES ....vuevveeeiiieeei e e e e s e e e e e e e e e e et e e et e e ean e eees 5

2. JAVABEANS ..ot 7
BEAN CABYOIES ...ttt 7
SEIVICEBEANS ...ceeiiii e 7

VIBWEN BEANS ...t 7

Panel BEANS .....couiiiiiiiii e 8
GENEIMCBEANS ...cieeviiiee e 8

XM L e 8

T (o] =0 10 411 0T PRSPPI 10
T 1 11
2 P 13
Deriving fromt week: : Subj ect I mpl ..o 13
Using the CORBA MaNaQES ... .ccuueveiieeiieiiieei e e e e e e e e e e e e et eeanaeeaes 15
Using the SUBjeCt Manager .........ooveuiiiiiici e 17
Subject Manager INitialization ...........cooceeiiiiiiiii 17
tweek::SubjectManagerImpl APl ..o 19

TN - Y- LR 21
(€10 o oY 21

BEAN LIBrary ..o 21
EVENE LIDrary ..o 21
NEIWOTK LIDIArY .o 21

Bean DeliVery LIDrary ........oocooiiiiiiii e 22

6. PULtiNg 1t All TOGEINEY ..o e 23
Collabhorative SHAEY .......n e 23

The SUDJECE ... 23

THE ODSEIVEN .. 26

The Server APPIICALION ......cc.uuiiiiiii e 28

The JAVABEAN .....cceiiii e 30

RUNNING the EXaMPIE ... 36

FIlE LOBOEY ...t e 36

The JAVEBEEN ......oviiiiiii e 36

XML BB e e 40

T CHH @S ACHENT o 41
The CORBA SEIVICE ...uuiiiiiiiiiet ettt e e e e e e e e ean e 41
Example Client APPlICaLION .........couuiiiiii e 41
StringSubject Interface ....c.oovvviiii 41

St ringSubj ect Interface Implementation .............cccooevviieiiiieiiineeies 42

Observer Implementation ...........cooovuiiiiiiii e 44

Client APPIICALION .....oiiiiiiiee e 46

8L PYENON L. 53
L APPENAICES ...ttt ettt et e e e e e ean e eaas 54
A. Compiling EXamMpPIe COUE .......covniiiiii e a e 56
S T 1= T o= 56




Tweek

FHELOAHEN ... 58

B. CORBA IMPlIEMENTALIONS .. .ceuueiieieii e e e e e e e e e e e e e eaeees 59

LT = - P 60

D. GNU Free Documentation LICENSE ......oieuuiiiiiieiie e e e e e 61
PREAMBLE .....oiiiiii e e e e e e et ae 61
APPLICABILITY AND DEFINITIONS ....coiiiiiiiiiiiiieeec e 61
VERBATIM COPYING ...ttt ettt e e 62
COPYING IN QUANTITY ittt 62
MODIFICATIONS ..o e e e e anas 63
COMBINING DOCUMENTS ...ttt aeaeeeees 64
COLLECTIONS OF DOCUMENTS ...uiiiiiiieiiiseeeee et 65
AGGREGATION WITH INDEPENDENT WORKS ......cccoiiiiiiiiiieeciiieeecciine, 65
TRANSLATION Lottt e et e e e e 65
TERMINATION L.oiiiiiiiie it e e 65

FUTURE REVISIONS OF THISLICENSE ... 66
ADDENDUM: How to usethis License for your documents ............cc.ccoeeeevennnn. 66

(211 ol To o r="o] |V PPN 67
L 015 68
INAEX et 71




List of Examples

2.1. PlexusGraphView.Xml SNIPPEL ...cveeiiei e e e e e e e e e e e e e e e aanaees 9
2.2, VIBWEIS XM ettt e et e 9
30 ST 7= o | P 11
3.2, CUSIOMSUBJECL.IAL ....eeeeeet et 11
4.1, CustomSUDJECHIMPLLN .. e 13
4.2, CUStOMSUDJECHIMPLCPI + ettt e ettt e e e e e e e e e e eaas 14
G T V1= T A o o X o o P 15
N VY= T A o o o o o P 17
6.1, SlAErSUDJECEITL .. .ceeveieeiii e e e 23
6.2. SliderSUbjeCtIMPLN ... 24
6.3. SliderSUDJECHIMPL.CPP . evnieiee et 25
6.4. SlderODSerVErTMPlJaVA ......oeie e 26
(SRS 1o =S 0 o= ox 72 o) 0 ot o o 28
6.6. NetWOrkTeStBEaAN. XM ....ccouiiiiii et eaens 35
6.7. FIleOpenTeStBEANXIMI ........uiiiiiiiiieeiit et e e e e eaans 40
7.1 SINGSUDJECLIAL ..ot 41
7.2, StringSUbJeCtIMPLN ... 42
7.3, SINGSUD ECHIMPL.CPP - vveieie e e e e 44
7.4. StringObserverIMpl.n .. 44
7.5, SHNGODSENVENTMPL.CPP « . eeie et e e 45
7.6. client.cpp: Required Header FilES ..........iiiiiiiiii e 46
7.7. client.cpp: Implementation of mai N( ), Part | ........oooeiiiiiiiii e 47
7.8. client.cpp: Implementation of mai N() , Part 11 ... 48
7.9. client.cpp: Implementation of chooseSubj ect Manager () ....cooccovevviiiiiiieiieinneenn, 50

Vi



Preface

This book is the programmer's guide for Tweek. The main focus is how to use the features and capabilit-
ies of Tweek to enable cross-platform Java graphical user interfaces (GUIs) to communicate with C++
applications.

The history of Tweek dates back to April 2000, though the basis for its existence comes from circa 1997.
At lowa State University's Virtual Reality Applications Center, the idea of using a Java GUI to commu-
nicate with, and possibly perform manipulations on, C++ applicationsis the foundation for dynamic re-
configuration of VR Juggler. To that end, the Java application VjControl was devel oped specifically for
that purpose. VjControl was started in 1997 and has been under devel opment ever since.

Building on the basic idea of a Java GUI that could communicate with a C++ application, aviewer was
written for the Distributed Shared Object (DSO) software system written in April 2000. Thisiteration of
DSO was for a class project (Computer Science 552 taught by Dr. Johnny Wong). At the time, we
(Allen Bierbaum and |) felt that CORBA could be used as away to share arbitrary object-based informa-
tion between applications on a network. The Java GUI was used to visualize the network of CORBA -
connected nodes and to manipulate the network by disconnecting and reconnecting the nodes. In the
end, CORBA was not the right solution to this problem, but the basis for network visualization was
founded. Using CORBA for communication between the C++ code and Java code was relatively easy,
however.

In April 2001, we were again faced with a class project. Based on the results of the CORBA-based DSO,
we felt that it would be best to implement a peer-to-peer software multicasting system that would be
more efficient than CORBA. This new system, called Plexus, would still offer the same capabilities of
cross-platform data distribution, but we had to give up the inherent cross-language support offered by
CORBA. Again, we wanted a Java GUI for visualizing the network, and we started with the DSO viewer
code. Instead of using CORBA, which we had had some difficulties with the previous year, we chose to
use Java's built-in Remote Method Invocation (RMI) system. While RMI is very easy to use between
two Java applications, Javato C++ communication is difficult. It requires the use of the Java Native In-
terface (INI) so that natively compiled C++ code can communicate in memory with aloaded Java virtu-
al machine (JVM). All of the Java code and RMI was collected into a package called PIxView
(“plex-view").

Despite the difficulty of writing JNI code, the RMI solution was effective, for the most part. In Septem-
ber 2001, yet another project loomed. By this time, we were fed up with RMI, and we decided to go
back to CORBA solely for communicating between Java and C++. Indeed, by using CORBA, we could
write network visualization software in any language and communicate through the same channels.

Beyond just communicating with the C++ applications, we had high hopes for using RMI to download
Java code at run time to add custom visualization panels to the Java GUI dynamically. The Java code
would comein the form of JavaBeans. While PIxView was designed to be modular from the start, we
had not implemented the code for downloading the JavaBeans. To begin that work, | started writing
code on aflight from Dallas/Ft. Worth to London, England, the evening of October 1, 2001. While at a
CAVE workshop in Stockholm, Sweden, | took advantage of down time and late nights to extend
PIxView to load and use JavaBeans.

When | returned to the United States after the week in Stockholm, PIxView had evolved into what could
be called version 0.0.0 of the Tweek Java GUI (sans CORBA, however). Its primary purpose was still
Plexus network visualization. Design discussions with other members of the Juggler Team evolved the
code into what is now the Tweek Java API. The Plexus-specific parts were separated into what is now
the PIxView Bean, and the remaining code was moved into the new Tweek source tree.

The only remaining piece was CORBA support. Another student, Andrew Schwantes, had been experi-
menting with CORBA in asmaller system, and his C++ CORBA code was used as a starting point for
the Tweek C++ API. After much discussion with Allen Bierbaum, the code was re-written entirely to
make use of the Observer design pattern, and the Subject Manager was added. After all of that, the Java
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CORBA code was relatively trivial to add. And thus, the foundation for Tweek wasin place by Novem-
ber 2001. By thistime, it was aready in use by the Fall 2001 Plexus class project.
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Chapter 1. Tweek

Programmers using Tweek must first understand what it is and what at does, at least at a conceptual
level. Tweek has two parts: a Java APl and a C++ API. The two provide very distinct functionality, but
they share acommon bond through the use of remote method calls on shared objects. Objects defined in
the C++ programming language can be accessed by objects defined in the Java programming language.
Similarly, objects defined in Java can be accessed by C++ code. The C++ objects may be visualized and
mani pulated using the Tweek Java graphical user interface (GUI), atool written using the Tweek Java
API. This cross-language functionality is achieved through the use of remote method calls.

Some readers may be familiar with remote procedure calls (RPC), aremote programming system first
introduced by Sun Microsystems that uses the procedural programming paradigm. Remote method calls
differ primarily through the use of the object-oriented programming paradigm. Tweek isimplemented in
two object-oriented languages and thus lends itself very well to a system implementing remote method
cals.

In the remainder of this chapter, we present a high-level description of the Tweek C++ API. The Java
API design is much more complex and is not included in this chapter. (Refer to Chapter 5, Java for de-
tails on using the Java API.) Most users of Tweek need to know more about the C++ side of Tweek than
the Java side. Thisis because Tweek is designed around the philosophy of a simple Java GUI interacting
with a potentially complex C++ application.

C++ API Design Overview

The heart of the Tweek software system implements the Observer pattern [Gam95]. This design pattern
is used to define the relationship between the Java GUI (observer) and the C++ application (subject).
Within this section, we explain how the subject and observer are used. Moving beyond the subject/ob-
server pattern, we also explain the Subject Manager and the CORBA Manager. These four components
make up the entirety of the C++ design.

Subject

The subjects in Tweek are part of the C++ applications. The communication “channels’ are defined by
the subjects interfaces. An observer is attached to a subject, and whenever the state of a subject changes,
it notifies all of its attached observers.

The Tweek C++ API defines the basic subject interface (t week: : Subj ect ) that implements the sub-
ject pattern [Gam95]. Users of the Tweek C++ API derive from the base subject implementation

(t week: : Subj ect | npl ) and extend it by adding their own interface methods. This extension is two-
fold. First, an interface must be defined using the Interface Definition Language (IDL). Then, the inter-
face must be implemented in C++ code. (Refer to the section called “Interface Definition Language” for
more information about IDL in Tweek.)

Observer

The observersin Tweek are (traditionally) part of the Java GUI 1 They observe the state of the remote
subjects and can provide avisual rendering of that state.

Programmers do not define interfaces for the observers. Instead, the Tweek C++ API defines a basic ob-
server interface called t week: : Gbser ver . Thereisno “standard” observer implementation that cor-
respondstot week: : Subj ect | npl . By design, observers must correspond directly with subjects, but

1Begi nning with Tweek 0.13, helper classes for writing C++ observers are included with the C++ API. Users of older versions can
make use of observerswritten in C++ (or any other programming language with a CORBA implementation), but the application
developers will have to write the CORBA client code entirely from scratch.
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there is no need to extend the basic observer interface using IDL. Observer implementations simply in-
herit from the basic observer class (t week. Qbser ver POAin Javaor POA t week: : Gbserver in
C++) and implement the updat e() method. Other extensions can be added in the custom observer
class, of course, but an implementation of updat e() isalways required.

CORBA Manager

CORBA tends to have a high learning curve. It isavery powerful system, but that power leadsto alot of
complexity. To reduce the complexity of starting and using an ORB, Tweek provides a CORBA Man-
ager. Its primary function isto initialize alocal ORB. It does this by creating the Portable Object Ad-
apter (POA), resolving the initial reference to the Naming Service, and starting a thread for the ORB to
handle requests.

Note

An explanation of the POA is beyond the scope of this book. Users of Tweek do not have to
use the POA directly because the CORBA Manager and Subject Manager hide these details. In-
terested readers are referred to [Hen99] for more information about the POA and CORBA in
general.

Once thelocal ORB isinitialized, the Subject Manager (discussed next) must be created. Thisisalso
done through the CORBA Manager because the Subject Manager is a CORBA object. The newly cre-
ated Subject Manager will be a servant object to which CORBA references can be created.

Refer to the section called “CORBA” for more information about CORBA and its use in Tweek. For the
most part, the use of CORBA is an implementation detail. Users of the Tweek C++ APl must initialize
the CORBA Manager, however, and it isimportant to understand its place in the overall system.

Subject Manager

The Tweek Subject Manager exists to simplify the use of CORBA further. At avery high level, it acts as
asimplified, specialized CORBA Naming Service. Users of Tweek register subject servants with the
Subject Manager. The Subject Manager handles the CORBA registration and activation of the servants.
After being registered, subjects are accessed using symbolic strings. The strings are user-defined and do
not necessarily conform to any CORBA-related standard. They are, in essence, identifiers used to ook
up the subject within the Subject Manager's collection of known subjects.

CORBA

CORBA, the Common Object Request Broker Architecture, isapowerful tool for distributed program-
ming. It is alanguage-independent standard specified by the Object Management Group [ht-
tp://www.omg.org/] (OMG). Many CORBA implementations, both free and commercial, exist for a
wide variety of languages (e.g., C, C++, Java, Perl, Python, and Smalltalk). CORBA allows communica-
tion between software written in any programming language running on any operating system on any
hardware architecture. It handles all serialization and de-serialization of objects and method parameters
so that programmers do not have to worry about endian issues and other system incompatibilities.

Before going further with the discussion of CORBA in Tweek, readers must be familiar with some ter-
minology. In CORBA, the physical object to which references are made is called a servant. The servant
is an instance of some class that implements an interface and derives from CORBA: : Obj ect (or

or g. ong. CORBA. Obj ect inJava). The actual details of servant implementations are postponed for
later sections. For now, it isimportant to remember that there will be an object located in physical
memory on some machine, and references will be made to that object through CORBA. Users acquire
references by looking up the object by name in what is known as the CORBA Naming Service. The
Naming Service has objects registered within its database, and clients request references from the data-
base. When the reference is made avail able, methods may be invoked on it. Since the physical object
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resides in another memory space, thiswill create network traffic, though it is entirely transparent to the
programmer.

CORBA uses Object Request Brokers (ORBSs) to manage locally registered objects and to communicate
with remote objects. The remote objects are managed by ORBs that reside locally on the machines that
have the servants. Two ORBs communicate with each other using a standard protocol. In this case, that
protocol isthe Internet Inter-ORB Protocol (11OP). 1OPis anew addition to Version 2.3 of the CORBA
standard. It allows two ORBs written by different vendors to communicate and inter-operate. This cap-
ability is crucial to the correct functionality of Tweek and many other CORBA-based software systems.

Within the scope of Tweek, CORBA is used to enable transparent communication between C++ applica
tions and the Tweek Java GUI. C++ objects registered with alocal ORB are made available to the Java
GUI through the Subject Manager. Beyond this, CORBA exists mostly "behind the scenes' so that de-
velopers of Tweek-based software do not have to learn very much about CORBA. Programmers must
understand the Interface Definition Language, however, and thisis explained next.

Interface Definition Language

The Interface Definition Language (IDL) is used by the CORBA standard to define the interfaces for re-
motely accessible objects. An IDL file looks very much like a simple C++ class declaration in a header
file, though data members are not allowed in the interface. Thus, IDL is used exclusively to define the
methods of the objects and external data structures that may be passed as arguments to those methods.

The interfaces alone are not sufficient to implement objects that may be handled by CORBA. A lan-
guage-specific implementation must be written so that servants can be instantiated and registered with
an ORB. To implement an interface, an IDL compiler must first be used to generate skeleton code for a
specific language from the IDL file. Using the generated code, an implementation is then written. In
Chapter 3, IDL, we explain in more detail how to use IDL to define interfaces.

Supported Languages

C++

As discussed above, avery powerful feature of CORBA isits language independence. As of thiswriting,
Tweek itself includes support for C++ and Java as the primary langauges. Support for generating the
stub code needed to access Tweek Subjects through Python was added in early August 2003, and a
PyQt-based GUI is being written so that devel opers can use Python and Qt for making GUI panelsin-
stead of Java. There is no restriction, other than time and resources, that prevents the addition of support
for other languages. In this section, we explain how C++, Java, and Python are used in Tweek.

A key part of the overall Tweek design isthat complex, high-performance applications will be writtenin
C++. While this may not necessarily be the case in every situation, this is the assumption made for the
design and implementation of the Tweek C++ API. As mentioned previously, support could be added
for other languages so that they too may fulfill the role of C++ in Tweek.

C++ Subjects

Using the C++ API on the server side to create subjects, programmers activate alocal ORB using the
CORBA Manager. Once an ORB is available, servants that will act as subjects can be registered with the
Subject Manager. The subjects are activated within the local POA by the Subject Manager, thus alleviat-
ing some work for programmers. Once activated, the subjects may be accessed remotely through
CORBA by code written in any language—including C++.

C++ Observers

Using the C++ API on the client side to create observers, programmers again activate alocal ORB using
the CORBA Service. Once an ORB is available, servantsthat will act as observers can be registered
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with the local POA viathe CORBA Service. Once activated, the observers can be attached to remote
subjects that may be written in any langauge. C++ observer code is very similar to Java observer code.

In the Java programming language, the Swing API provides devel opers with avery nice suite of classes
for writing cross-platform GUIs. When devel oping Tweek, we took advantage of Swing and JavaBeans
technology [Jbe02] to write a generalized GUI framework. Users can plug components (Beans) into this
framework at runtime to extend its functionality. The Beans can get access to remote C++ objects
through the CORBA services provided by the Tweek Java API. Similar to the C++ AP, the use of
CORBA in Java has been simplified so that programmers can use it with little effort and without a com-
prehensive understanding of CORBA in general.

Programmers will use Java as part of their Tweek programming to write JavaBeans. Compared to the
potential complexity of the GUI code for Beans, little CORBA programming must be done in Java.
Beans may be as simple or as complex as necessary to meet the needs of individual projects. Morein-
formation about JavaBeans s provided in Chapter 2, JavaBeans.

With Python, we use PyQt [Pyq03] as the GUI interface. PyQt is highly portable, and a GPL version
makes it easy to develop non-commercial, high-performance user interfaces. Because PyQt wraps Qt
which in turn utilizes the native windowing system, user interfaces devel oped with PyQt tend to perform
much better than Swing-based Java GUIs. Of course, natively compiled C++ that uses Qt directly would
perform better still, but Python provides a degree of portability not offered (directly) by C++. We have
used PyQt successfully to develop GUIs that run on desktops as well as on PDASs that include Qtopia.




Chapter 2. JavaBeans

The Tweek Java GUI uses JavaBeans to be more flexible and accessible to programmers. The GUI isa
framework into which graphical and non-graphical components may be “plugged”. Graphical compon-
ents add interaction functionality. Non-graphical components extend internal functionality, oftentimes
needed by the graphical components. Conceptually, this follows the traditional use of plug-in architec-
tures wherein the components are discovered dynamically and added into the larger framework. In the
case of the Tweek Java GUI, the plug-ins will fit into one of four categories, the most important of
which is Panel Bean.

Bean Categories

There are four types of Beans that may be loaded by the Tweek Java GUI. They are categorized based
on functionality and what is known about them in advance. The following lists the four categoriesin or-
der of decreasing a priori knowledge.

1. Service Beans
2. Viewer Beans
3. Pandl Beans

4. Generic Beans

Service Beans

Services encapsul ate functionality that may be useful to other parts of the Tweek system or dynamically
loaded code. The entire interface for Service Beans must be known when the code using the service is
compiled. Thisis because the using code needs to be able to take advantage of the service. Because Ser-
vice Beans may be loaded dynamically, using code must be prepared for the case when the Bean con-
taining the service was not found. In other words, code that uses services cannot necessarily assume that
the service will be available.

Not all services are loaded dynamically as Beans. Some services are |oaded statically because they are
needed by core components. These include the Environment Service and the Global Preferences Service.
There is aguarantee that the code for these services will always be available. This guarantee is espe-
cially important because the Tweek core needs to add information to the Environment Service at startup.
The Global Preferences Service is needed to configure the overall behavior of the Tweek GUI.

Viewer Beans

Viewer Beans provide a rendering of the tree of Panel Beans (discussed next). They provide the viewer
component of the model/view pattern [Gam95]. All Viewer Beans are loaded dynamically, and the act-
ive viewer can be changed at runtime by editing the global preferences. This feature is realized through
the flexibility of the model/view pattern.

Viewer Beans must implement theor g. vrj uggl er. t week. beans. BeanMbdel Vi ewer inter-
face. To ssimplify implementation, they may be derived from

org. vrjuggl er. tweek. beans. Def aul t BeanMbdel Vi ewer , aclass that implements aspects
of the interface that are unlikely to vary between viewer implementations. The use of the interfaceis
needed so that the GUI frame can assume certain behaviors about the viewer.




JavaBeans

Panel Beans

Most programmers using Tweek will write Panel Beans. These provide custom interfaces for whatever
users need. In most cases, a Panel Bean will provide a graphical interface that can manipulate and/or
control a C++ application, but developers are not strictly limited to this use.

Only one assumption is made about Panel Beans: the primary class for the Bean must be a subclass of

j avax. swi ng. JConponent . Optionally, the primary class may implement one or more publicly
provided interfaces that provide the Java GUI with more information about the capabilities of the Bean.
When loaded, the GUI checks to see what, if any, interfaces are implemented by the Bean. Based on the
results, special actions may be taken to provide the Bean with extended functionality.

For example, Beans that can load files should implement

org.vrjuggl er. tweek. beans. Fi | eLoader . When the Bean is focused in the viewer, the File
menu will be modified to enable the Open, Save, and Closeitems. If the user selects one of these items,
the Bean isinformed and can take appropriate customized actions. The result in this case is context-spe-
cific loading and unloading of files.

Generic Beans

XML

Nothing at al is assumed about Generic Beans. This Bean category is provided so that other Beans can
do their own dynamic code loading. For example, a Bean that uses a factory pattern may want to have

the “workers’ loaded dynamically based on some criteria. Thus, the functionality of the factory can be
changed dynamically.

The Tweek Java GUI does not use Generic Beans itself. These are provided more for users of the Tweek
Java API. It is up to those programmers to decide how to handle the Generic Beans on a case-by-case
basis.

All JavaBeans loaded by the Tweek Java GUI are describe by at |east one XML file. The XML file can
contain information about many Beans or about asingle Bean. The XML fileitself isa“beanlist” docu-
ment. The four Bean categories, described above, each have an XML element that has children giving
information about the specific Bean. The elementsare <ser vi ce>, <vi ewer >, <gui panel >, and
<generi c>.

All Bean XML entries must contain a<f i | e> element. Through its sour ce attribute, this element
provides the path to the JAR file that contains the full Bean code. When specifying the JAR file path,
environment variables may be used. They must use the syntax ${ ENV_VAR} (the curly braces are re-
quired). Thecl ass element givesthe fully qualified name of the class stored within the JAR file that
will beinstantiated. The extension . cl ass must not be specified. Thisisto allow the use of serialized
classes which have the extension . ser . The Tweek Bean-loading code will figure out what is available
and take the right actions.

In additiontothe <f i | e> element, a <dependencies> element may be specified. Dependencies of the
Bean may be named as external JAR files or other Beans may be listed therein. The <dependencies> ele-
ment may contain zero of more elements of type <jar> and/or <bean>. The <jar> element hasasingle
attribute, pat h, which gives the path (a semi-colon separated list of directories) where the JAR file may
be found. The contents of the <jar> element defines the name of the JAR file. The <bean> element's
contents defines the name of the Bean that the current Bean depends on.

Of the four Bean categories, the XML for Panel Beans can contain the most information. In addition to
the previously mentioned elements, Panel Bean entries may have two optional elements. <t r ee> and
<i con>. The element <t r ee> specifies the path within the Bean tree hierarchy where the Panel Bean
will be placed. The path is given as a/-separated list of directories. If the named path does not exist
when the Bean isloaded, it will be created. The element <i con> names a custom icon for the Bean and
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atool-tip. An example of a Panel Bean XML entry is shown in Example 2.1, “PlexusGraphView.xml
snippet”. Note that thisis not the full file—it is only the <gui panel > element for asingle Bean.

Example 2.1. PlexusGraphView.xml snippet

<gui panel name="G aph View'>
<file name="${ PLX BASE_DI R}/ shar e/ pl exus/ beans/ Pl exusG aphVi ew. j ar"
cl ass="pl x. graphvi ew. GraphVi ew' />
<tree path="/" [>
<dependenci es>
<] ar path="${PLX BASE DI R}/ shar e/ pl exus/ beans" >openj graph.jar</jar>
<] ar path="${ PLX_BASE_DI R}/ shar e/ pl exus/ beans" >j gr aph. j ar </J ar>
< ar pat h="${PLX_BASE DI R}/ shar e/ pl exus/ beans" >Pl exusConm j ar </ j ar >
</ dependenci es>
<icon source="jar:file:${PLX BASE DI R}/ shar e/ pl exus/ beans/ Pl exusG aphView.jar!/p
tool ti p="Pl exus Network Graph Visualization" />
</ gui panel >

This shows the use of all the elements that may be children of <gui panel >. Note that the sour ce at-
tribute of <i con> getsitsiconimage using a JAR URL.

Another example XML fileis shown in Example 2.2, “Viewers.xml”. Thisis the actual file used to load
the two Viewer Beans that come with the Tweek distribution. Thisis a complete file containing two
Viewer Bean entries.

Example 2.2. Viewers.xml

<?xm version="1.0" encodi ng="UTF-8""?>
<beanl i st xm ns:xsi="http://ww.w3. org/ 2001/ XM_.Schena- i nst ance"
xsi : noNanmespaceSchemaLocati on="http://ww. vrjuggl er. org/tweek/ xsd/ 1. 1/ be
<vi ewer nane="Tree Viewer">
<file name="${ TWEEK BASE DI R}/ shar e/ t week/ beans/ Vi ewers. jar"
class="org. vrjuggl er.tweek.treevi ewer. BeanTreeVi ener" />
</ vi ewer >
<vi ewer nane="Ilcon Vi ewer"
<file name="${ TV\EEK_BASE_DI R}/ shar e/ t week/ beans/ Vi ewers. jar"
class="org. vrjuggl er.tweek.iconvi ewer. Beanl conVi ener" />
</ vi ewer >
</ beanli st>




Part Il. Programming

In the following chapters, we present the basic information needed to start programming with Tweek.
There will be discussion covering IDL, C++, Java, and CORBA. To use Tweek effectively, agood un-
derstanding of C++ and Javais required. The IDL aspect of Tweek is minimal, and programmers famili-
ar with basic object-oriented concepts should be able to understand IDL code easily. Discussion related
to CORBA is based on the brief introduction given in the section called “CORBA”. The Tweek Java and
C++ APlIs are designed to hide most CORBA details. Whenever possible, references are given to good
sources of information on all of the aforementioned topics.

Before proceeding, it isimportant to know that Tweek is designed and implemented to work with VR
Juggler 1.1 and 2.0. It can be used with VR Juggler 1.0, but there have been reports of conflicts occur-
ring between VR Juggler 1.0 and the VR Juggler Portable Runtime (VPR) that is part of VR Juggler 1.1.
The Tweek C++ code uses VPR for threading, but it is possible to replace the VPR objects with VR Jug-
gler 1.0 thread objects.




Chapter 3. IDL

In this chapter, we present the basic information needed to define interfaces that will be used by Tweek.
Thisisnot adetailed introduction to IDL programming. Readers are referred to [Hen99].

IDL “programming” means defining interfaces. In the scope of Tweek and CORBA, the interfaces de-
clare what operations may be performed on CORBA references. The arguments and return values may
be of several basic typesincluding, but not limited to, string, int, long, and float. These types are spe-
cified in alanguage-independent manner. When the IDL compiler generates the code for a specific lan-
guage, the language-specific types that correspond to the IDL types are used.

In Example 3.1, “Subject.idl”, we show the Tweek Subj ect interface. Note the similarity to a C++
header file. The IDL file can be included by other IDL files, and thus it must “protect” the contentsin
the same manner as a header file. The actual Subj ect interface is defined within thet week module.
An IDL module corresponds to a C++ namespace or to a Java package. The interface itself has three
methods: at t ach() ,det ach(),andnoti f y() . Thefirst two take aread-only argument of type
oser ver . The fact that the argument is read-only (to the server) is specified by thei n modifier. Oth-
er modifiersare out (sent from server to client) and i nout (initialized by the client, writable by the
server). The third method, not i fy() , takes no arguments, and none of the methods have a return type.

Example 3.1. Subject.idl

#i f ndef _TWEEK SUBJECT | DL_

#defi ne _TWEEK SUBJECT | DL_

#i ncl ude <tweek/idl/ Cbserver.idl>

nodul e tweek

{

i nterface Subject

void attach(in Cbserver 0);
voi d detach(in Cbserver 0);
void notify();

s

b
#endi f

By definition, all objects are passed by referencein CORBA. The modifier stating the readability and/or
writability in the IDL file determines how the referenced object may be modified, if at all, within the
method.

Applications that make use of Tweek will define custom interfaces that extend the Subj ect interface.

For example, consider a custom subject that maintains a floating-point value. It could have the following
interface:

Example 3.2. CustomSubject.idl

#i fndef _CUSTOM SUBJECT | DL_
#def i ne _CUSTOM SUBJECT | DL_

11



IDL

#i ncl ude <tweek/idl/Subject.idl>

nodul e nynod

i nterface CustonBSubject : tweek:: Subject

float getVal ue();
void setValue(in float v);

b
b
#endi f

In thisinterface, we define two methods: get Val ue() and set Val ue() . Theimplementation of this
interface would of course include these methods and would derive from the implementation of the Sub-
j ect interface.

12



Chapter 4. C++

Writing C++ code that makes use of Tweek is not difficult, though it often requires some good planning.
With the current code base, the C++ side of things maintains the state information through an imple-
mentation of the Tweek Subj ect interface. Instances of such an implementation may need to commu-
nicate with other parts of a given application, and it isimportant to define these relationships well. In
other words, as a maintainer of application state information, the subject implementation should have
easy access to that state information.

Furthermore, devel opers must keep in mind that there may be asynchronous execution of application
code as aresult of using Tweek. The local ORB runsin its own thread, and as such, it executes methods
of servants from that thread. Whatever the servant does, it should be thread-safe with respect to the rest
of the application.

In this chapter, we cover each aspect of writing C++ code that uses the Tweek API. We begin by ex-
plaining how to make a custom subject implementation. Then, we discuss the use of the CORBA Man-
ager from user-level code. We conclude the chapter with an overview of using the Subject Manager.

Deriving from t week: : Subj ect | npl

To create a custom subject implementation, you must derive from two classes: the abstract class that
definesthe custom interface and t week: : Subj ect | npl . Referring back to the interface shown in
Example 3.2, “CustomSubject.idl”, the basic C++ class declaration would appear as follows:

Example 4.1. CustomSubjectImpl.h

1 #ifndef _CUSTOM SUBJECT | MPL_H_
#defi ne _CUSTOM SUBJECT_I MPL_H_

#i ncl ude <tweek/ CORBA/ Subj ect | nmpl . h>
5 #incl ude <Cust ontubj ect. h>

nanespace nynod

10 cl ass CustonBubjectlnpl : public POA nynod:: Cust onSubj ect,
public tweek:: Subjectl npl
publi c:
Cust onubj ect I npl () : nVal ue(0. Of)
{

15 ;
}

virtual ~CustonBubject!npl ()

{
20 ;

}
virtual float getValue();
25 virtual void setValue(float v);
nmynod: : Cust onSubj ect _ptr _this()
{

}

return POA mynod: : Cust onBSubj ect:: this();
30

13
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private:
fl oat nVal ue;

35
}
#endi f

e we declare our parent classes, POA_nmynod: : Cust onSubj ect and

ek: : Subj ect | npl . Thefirst is code generated by the IDL compiler, and the second isin-
ed as part of the Tweek C++ API. Both are necessary for this custom interface to work cor-
rectly as a Tweek subject.

two declarations correspond to the Cust onSubj ect interface defined in Example 3.2,
omSubject.idl”. The implementations of these methods are not shown here, but they are re-
ed for the code to compile. That is, the declarationsin POA _nynod: : Cust onSubj ect are
pure virtual methods, and an instance of mynod: : Cust onSubj ect | npl cannot be created un-
|ess these methods are implemented.

&:r:i ng the method named _t hi s() isrequired due to the diamond inheritance tree created by

iving from POA_nynod: : Cust onSubj ect andt week: : Subj ect | npl . Both of these
derivefromt week: : Subj ect. The_t hi s() method playsacritical rolein the
CORBA communication, and it isimperative that it return the correct type to the caller when in-
voked on a servant instance. Without this override, the returned type will be

t week: : Subj ect _pt r, and attemptsto narrow to mynod: : Cust onSubj ect _pt r will
fail.

Note the namespaces used on this method. The return typeismynod: : Cust onSubj ect _ptr,
which corresponds to the namespace in which the classes Cust onSubj ect | npl and Cust om
Subj ect aredefined. To get the actual valueto return, POA_nmynod: : Cust onSubj ect (one
of the two parent classes) is used.

Theimplementations of get Val ue() andset Val ue() arefairly obvious, though they are presented
here for the sake of completeness. Note, however, that set Val ue() changes the state of the subject,
and thus any observers must be notified of the change. The implementations are shown in the following
example.

Example 4.2. CustomSubjectl mpl.cpp

#i ncl ude <CustonBubj ectl npl . h>

nanespace nynod

fl oat CustonfSubjectl npl:: getVal ue()
{

return nval ue;

}

voi d CustonBubj ect!| npl::setVal ue(float v)
nval ue = v;
t week: : Subj ectlnpl::notify();

}

}

The key point to noteisthecall tot week: : Subj ect I mpl : : noti fy() intheset Val ue() im-

14
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plementation. In general, anything that modifies the state of the subject requires that this method be in-
voked. Note al so that the method is fully qualified so that we are sure to call the correct implementation.

Using the CORBA Manager

Initializing the CORBA Manager is straightforward, but it does require exception handling. If the excep-
tions are not handled correctly, applications will abort if an exception isthrown but not caught. Refer to
a C++ reference for more information about exceptions and exception handling in C++.

The following example shows amai n() function for an application that performs all the Tweek initial-
ization steps. We separate the discussion into two parts: one part for the CORBA Manager and one part
for the Subject Manager (discussed in the next section).

Example 4.3. TweekApp.cpp

1

10

15

20

25

30

35

40

45

#i ncl ude <vpr/vpr. h>
#i ncl ude <vpr/ Thread/ Thread. h>
#i ncl ude <vpr/UWUil/ Debug. h>
#i ncl ude <tweek/ CORBA/ Cor baManager . h>
#i ncl ude <Custontubj ect| npl . h>
/**
* This application starts the CORBA server for the C++ side
* of the test.
*/
int main(int argc, char* argv[])
{
t week: : Cor baManager nyr;
[l The first thing we have to do is initialize the Tweek
/1 CORBA Manager. |If this fails, we're out of luck
try
if ( mgr.init("exanple", argc, argv) )
{
bool status(false);
/1 Once the CORBA Manager is initialized, we need
/1 to create a Subject Manager. This will hold our
/1 Cust onBSubj ect object.
try
{
status = ngr.creat eSubj ect Manager () ;
/1 1f we were able to create the Subject Manager
/1 now we register our objects with it.
if ( status )
{
/1 First, create real instances of the C++
/1 object that will be the CORBA servant. This
/1 nust be allocated on the heap
nynod: : Cust orrubj ect | npl * custom subj =
new mynod: : Cust onBubj ect | nmpl () ;
/1 Now we try to register the subject and give
/1 it a synmbolic, easy-to-remenber nane.
try
{
ngr . get Subj ect Manager () - >

©
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regi st er Subj ect (slider_subj, "CustontBubject");

catch (...)

vpr DEBUE vpr DBG _ALL, vprDBG CRI TI CAL_LVL)
<< "Failed to register subject\n"
<< vpr DEBUG_FLUSH,

}

/] W are done with our pointer to the servant.

slider_subj->_renove_ref();

}
}
catch ( CORBA: : Excepti on& ex)

vpr DEBUG vpr DBG ALL, vprDBG CRI Tl CAL_LVL)
<< "Caught an unknown CORBA excepti on when
<< "trying to register!\n" << vpr DEBUG FLUSH,

}
if (! status )

vpr DEBUG vpr DBG _ALL, vprDBG CRI TI CAL_LVL)

<< "Failed to register Subject Manager instance\n"

<< vpr DEBUG_FLUSH;

}
std::cout << "Press 'x' to exit" << std::endl;
char input;
/1 Loop forever so that we can act sort of |ike
/1 a server.
while (1)
{
std::cin >> input;
if ( input =="'x" )
br eak;
el se
{
vpr:: System : nsl eep(100);
}
}
el se
vpr DEBUG vpr DBG _ALL, vprDBG CRI TI CAL_LVL)
<< "CORBA failed to initialize\n"
<< vpr DEBUG_FLUSH,
}
}
catch (...)

vpr DEBUG vpr DBG_ALL, vprDBG CRI TI CAL_LVL)
<< "Caught an unknown exception!\n"
<< vpr DEBUG_FLUSH;

}

vpr DEBUE vpr DBG _ALL, vprDBG CRI TI CAL_LVL)
<< "EXiting\n" << vpr DEBUG FLUSH,

return O;
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two headers are typically needed. The first includes the declaration of the Tweek CORBA
ager, and the second is the subject implementation declaration, shown in Example 4.1,
stomSubjectimpl.h”.

order to use CORBA through Tweek, the CORBA Manager must be created and initialized. Any
ber of these may be created, but in general, only oneis needed per application. Here, we de-
eaninstance of t week: : Cor baManager on the stack.

ext, we must initialize the CORBA Manager using the method

ek: : Cor baManager: : i nit (). Thefirst argument provides a unique (ideally) identifier
the local Portable Object Adapter (POA). The second and third argumentsare ar gc and ar gv
respectively. They come in through the argument list of mai n() and represent the command-line
arguments. Any arguments relevant to ORB initialization are removed from ar gv, and ar gc is
decremented accordingly (it is passed by reference).

ﬁ‘wsure that no exceptions go uncaught, we enclose the bulk of mai n() in atry/catch block that
es

any exception. Thisis handled by the argument list passed to the catch block, (. . . ) . This
e equivalent of catchingj ava. | ang. Excepti oninJava.

Using the Subject Manager

To demonstrate use of the Subject Manager, we begin by revisiting the mai n() function examined in
the previous section. Thistime, we will focus our attention on the code related to the Subject Manager
only. We will also explain how to use the extended API of the Subject Manager implementation.

It isimportant to know that the Subject Manager isa CORBA object that can be accessed by remote
code. In the following example, the methods used are defined in the class

t week: : Subj ect Manager | npl , the C++ implementation of thet week: : Subj ect Manager
interface. The details of how the Subject Manager is handled through CORBA are largely irrelevant for
most users of Tweek. Simply bear in mind that the Subject Manager is accessibly remotely and that it
simplifies the use of CORBA in general.

Subject Manager Initialization

In order to use the Tweek Subject Manager, it must beinitialized. Each CORBA Manager should have a
single Subject Manager associated with it. If not, use of Tweek will be much more difficult because the
CORBA Manager and the Subject Manager together hide most of the details relating to the use of
CORBA.. The following example shows how to initialize the Subject Manager using the CORBA Man-
ager object created earlier.

Example 4.4. Tweek App.cpp

1 #include <vpr/vpr.h>
#i ncl ude <vpr/ Thread/ Thread. h>
#i ncl ude <vpr/ Uil/ Debug. h>
#i ncl ude <tweek/ CORBA/ Cor baManager . h>

#i ncl ude <Custontubj ect| npl . h>
/**

* This application starts the CORBA server for the C++ side of
10 * the test.

*/

int main(int argc, char* argv[])

t week: : Cor baManager ngr;

15
/1 The first thing we have to do is initialize the Tweek
/1 CORBA Manager. |If this fails, we're out of |uck.
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try
{

if ( ngr.init("corba test", argc, argv) )
bool status(false);

/1 Once the CORBA Manager is initialized, we need to
/1l create a Subject Manager. This will hold our
/1 Cust onBubj ect object.

try
status = ngr.creat eSubj ect Manager () ;

/1 1f we were able to create the Subject Manager,
/1 now we register our objects with it.
i{f ( status )
/1 First, create real instances of the C++
/1 object that will be the CORBA servant. This
/1 nust be allocated on the heap.
nynod: : Cust orrubj ect | npl * custom subj =
new nmynod: : Cust onSubj ect | npl () ;

/ Now we try to register the subject and give
/ it a synbolic, easy-to-renmenber nane.
r

y

ngr . get Subj ect Manager () - >
regi st er Subj ect (cust om subj ,
"Cust onubj ect");

/
/
t
{

}
catch (...)

vpr DEBUG vpr DBG_ALL, vprDBG CRI TI CAL_LVL)
<< "Failed to register subject\n"
<< vpr DEBUG_FLUSH;

}

/1 W are done with our pointer to the servant.
custom subj ->_renmove_ref();

}
}
catch ( CORBA: : Excepti on& ex)

vpr DEBUG vpr DBG_ALL, vprDBG CRI TI CAL_LVL)
<< "Caught an unknown CORBA excepti on when
<< "trying to register!\n"
<< vpr DEBUG_FLUSH,

}
if (! status )

vpr DEBUGE vpr DBG _ALL, vprDBG CRI TI CAL_LVL)

2,
3

<< "Failed to register Subject Manager instance\n"

<< vpr DEBUG_FLUSH,;

}

std::cout << "Press 'x' to exit" << std::endl;
char i nput;

/1 Loop forever so that we can act sort of |ike
/] a server.

while (1)

{

4
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std::cin >> input;

if ( input == "x'
85 br eak;
}
el se
{
vpr:: System : nsl eep(100);
90 }
}
el se
{
95 vpr DEBUE vpr DBG ALL, vprDBG CRI Tl CAL_LVL)
<< "CORBA failed to initialize\n" << vpr DEBUG FLUSH;
}
}
catch (...)

100
vpr DEBUE vpr DBG ALL, vprDBG CRI Tl CAL_LVL)
<< "Caught an unknown exception!\n" << vpr DEBUG FLUSH,
}

105 vpr DEBUE vpr DBG _ALL, vprDBG CRI TI CAL_LVL)
<< "EXiting\n" << vpr DEBUG FLUSH,

return O;

ter the COBRA Manager has been initialized successfully, the Tweek Subject Manager must be
ed. We do this by invoking the method
ek: : Cor baManager : : cr eat eSubj ect Manager () onour
t week: : Cor baManager instance.
ce we have avalid Subject Manager, we must register subjects with it in order for object refer-
es to be passed out by CORBA. This creates the servant to which nynod: : Cust onSubj ect
erences will be made.
ce the servant is created, it is registered with the Subject Manager. The Subject Manager will
ivate the servant within the POA so that referencesto it can be created and returned to clients.
e register it with the symbolic name “ CustomSubject” that can be referenced later by remote ob-
jects.
after the subject isregistered, all the work is done. This simple application now just waits for cli-

sto request references. It will exit when the user enters 'x".

Note that al the code relating to the Subject Manager is enclosed within another try/catch block. This
block only catches exceptions of type CORBA: : Except i on. Anything more genera is caught by the
larger try/catch block.

tweek::SubjectManagerimpl API

Theclasst week: : Subj ect Manager | npl has some methods that are not part of the IDL-specified
interface. One such method isr egi st er Subj ect () , which was used in the preceding example.
Some other methods that may be of interest to users are described in the following subsections.

set Appl i cati onName()

public void setApplicationNane(const std::string& appNane);

This method can be used to set one of the application-specific identifiers within the Subject Manager.
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Namely, it sets the application name identifier. These identifiers are used to aid usersin choosing a Sub-
ject Manager instance when making remote connections to applications.

set User Nane()

public void setUserNanme(const std::string& userNane);

Similar to set Appl i cat i onNane() , this method allows usersto tell the Subject Manager their user
name. When multiple users are all running the same application (and are thus using the same parameter
toset Appl i cati onName() ), thisprovides another level of uniqueness. If this method is not used,
the Subject Manager will try to get the user name through the $USER environment variable.

addl nfoltem()

public void addlnfolten(const std::string& key,
const std::string& value);

If the previous two built-in Subject Manager identifiers are not enough, the method addI nf ol t enq()
allows users to define their own unique identifiers. The first parameter is the identifier, and the second is
its (ideally) unique value. Users are free to add any key/value pairs they need in order to aid in the selec-
tion of a Subject Manager at runtime.

20



Chapter 5. Java

In this chapter, we present the libraries that make up the Tweek Java API. In general, we only provide a
general overview of the libraries. Interested readers are referred to the Tweek Java Programmer's Refer-
ence for more comprehensive documentation.

The Tweek Java APl is broken up into a collection of Javaclass libraries, each packaged in a unique
JAR file. Programmers can choose the library or libraries they need when writing Java code that uses
Tweek. It is possible to write JavaBeans that do not use any of the Tweek Java libraries, but such Beans
may not be very full-featured. On the other hand, because the Tweek Java GUI is capable of loading any
JavaBean, there is no reason that a fully functional Bean must be written to take advantage of Tweek
services and utilities.

GUI Library

The GUI Library contains the heart of the Tweek Java GUI. Indeed, thislibrary iswhat contains the
Tweek Java GUI, and it makes use of all the other Tweek Javalibrariesto do itsjob. In general, thereis
not much code in this library that is of interest to Bean developers. The lone exception is the singleton
org. vrjuggl er.tweek. gui . MessagePanel . This class provides access to the message panel
at the bottom of the Tweek Java GUI layout. Tweek Bean authors can make use of this singleton to post
messages to that panel for users of the Tweek GUI to see. In most cases, this should be the preferred
method of printing status messages rather than using Syst em out . pri nt *() or Sys-

temerr. print*() smply because users of the GUI may not have easy access to the console to see
the messages printed there. The GUI Library isfound in

$TWEEK_BASE DI R/ shar e/ t week/ j ava/ Tweek. j ar.

Bean Library

The Bean Library is provided to help simplify the process of loading and managing JavaBeans. Thein-
ternal handling of JavaBeans performed by the Tweek Java GUI uses classes in this library to commu-
nicate with other objects when Beans are loaded, instantiated, removed, etc. The Bean Library isfound
in$TVWEEK_BASE_DI R/ shar e/ t week/ j aval/ TweekBeans. j ar .

Event Library

The Event Library is used by the GUI Library (i.e., by the Tweek Java GUI) to inform Panel Beans
about GUI events. This includes events such as GUI iconification, GUI closing, and the gaining and los-
ing of focus by the GUI. The Event Library isfound in

$TWEEK_BASE DI R/ shar e/ t week/ j ava/ TweekEvent s. j ar.

An interesting part of the Event Library isthe Event Listener Registry. Historically, the Tweek Java GUI
has performed automatic, run-time registration of Beans as event listeners based on the interface(s) that
the Beans implement. That is not always convenient, however. For example, a Panel Bean author may
want to use utility classes as event listeners rather than the Panel Bean itself. In this case, the utility
classes can be registered manually with the Tweek Java GUI using the Event Listener Registry.

Network Library

The Network Library abstracts the use of CORBA by the Tweek Java GUIL. It includes the CORBA
Service class that handles al ORB and remote reference management, and it has all the Java classes gen-

Thissi ngle library is perhaps the reason that people feel compelled to use the “pre-fab” Tweek Java GUI rather than write their
own GUI in the language and widget set of their choice.
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erated by the IDL-to-Java compiler when the Tweek Java APl was compiled. Beyond this, it includes
the event listener interface for Tweek Beans that wish to be notified of network connection and discon-
nection events. The Network Library isfound in

$TWEEK BASE DI R/ shar e/ t week/j ava/ TweekNet . j ar.

Bean Delivery Library

The Bean Delivery Library makes use of the Bean Library and the Network Library to allow JavaBeans
to be transferred across the network. More specifically, a remote subject, most likely written in C++, can
“push” JavaBeans to the Tweek GUI where they can be handled as though they were loaded from the
local disk. The Bean Delivery Library isfound in

$TWEEK BASE DI R/ shar e/ t week/j ava/ TweekEvent Del i very.j ar.
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Chapter 6. Putting It All Together

Based on the information presented in the previous chapters, we can combine everything into an ex-
amples. In this chapter, we present the step-by-step process for using the Tweek Javaand C++ APIs.

Collaborative Slider

In this example, we explain how to develop a simple Tweek interface. The goal isto have a
“collaborative” slider in a Java GUI component. The value displayed by the dlider isretained by a C++
application so that multiple independent sliders can show the same value. The steps explained here are
highly representative of the normal steps to be followed when using the Tweek Javaand C++ APIs. The
structure of the following sections lays out the order of the steps taken. An example makefile that goes
along with the code presented can be found in the section called “ SliderSubject” of Appendix A, Com-
piling Example Code. The full source for the examples presented in this section can be found in
$TWEEK _BASE DI R/ shar e/t est/ Net wor kTest Bean.

The Subject

To begin, the subject interface must be defined in IDL and implemented in C++. The interface itself will
be “compiled” into Javaand C++ code. Both ends of the communication channels must know the inter-
facein order for the referencesto be used, thus requiring the generation of code for both languages.

Creating the Interface

Creating an IDL interface involves writing an IDL file. For this example, we will be storing an integer
variablein a C++ servant. The Java GUIs will need to read and write the value, so we need two meth-
ods: get Val ue() and set Val ue() . The type being passed between ORBs will be long, a 32-bit in-
teger. Depending on the target language, this will map to the corresponding type of the same size.

Example 6.1. Slider Subject.idl

1 #ifndef _NETWORK TEST_SLI DER SUBJECT IDL_
#defi ne _NETWORK_TEST_SLI DER_SUBJECT | DL_

#i ncl ude <tweek/idl/Subject.idl>

° nodul e net wor kt est
i nterface SliderSubject : tweek:: Subject
10 voi d setValue(in long val);
_ | ong get Val ue();
b
15 #endif

files are run through the C preprocessor so that they may include externa files. To prevent in-
j ng the same source multiple times, the file must be enclosed in the traditional preprocessor
ection block. Thisis exactly what is done in C/C++ header files.

| Tweek subject IDL filesmust includet week/ i dl / Subj ect . i dl . Thisisrequired so that
interface being defined can inherit fromt week: : Subj ect .
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Putting It All Together

pically, using a module to contain the interface is recommended. Using a module defines a Java
kage and a C++ namespace (named net wor kt est inthiscase).

e definition of the subject interface must inherit from t week: : Subj ect . If thisis not done,
eisno way that the subject interface will plug into the Subject Manager.

is simple interface has only two functions: set Val ue() and get Val ue() . The method get-
e() takes a single read-only parameter of type long; get Val ue() returnsavaue of the same

ThefileSl i der Subj ect . i dl must be*compiled” by an IDL compiler. For use with Tweek, the in-
terface must be compiled into Java and C++ code. The generated Java code will be used solely for com-
municating with CORBA net wor kt est . Sl i der Subj ect references. The generated C++ code
will be extended to provide an implementation of the net wor kt est : : Sl i der Subj ect interface.
(The implementation will be a CORBA servant object to which references will be made by remote Java
code.)

Implementing the Interface in C++

After running an IDL compiler to generate the stub CORBA code, the interface must be implemented. In
particular, there will be pure virtual methodsin Sl i der Subj ect . h that must be implemented. The
implementing class will be the CORBA servant holding the actual data visualized in the Java GUI

dider.

Example 6.2. Slider Subjectimpl.h

1 #ifndef _SLIDER SUBJECT |MPL_H_
#define _SLI DER_SUBJECT_ | MPL_H_

#i ncl ude <tweek/tweekConfig. h>
#i ncl ude <vector>

#i ncl ude <tweek/ CORBA/ Subj ect | npl . h>
#i ncl ude <SliderSubject. h>

10 nanespace networ kt est
{
/**

15 * This class is an extension to the base Tweek Subjectlnpl class.
* |t uses multiple inheritance with that class and with the

* generated CORBA class corresponding to the IDL for
* Slider Subj ect .
*/
20 cl ass SliderSubject! npl
public POA networktest::SliderSubject
, public tweek:: Subjectl npl

{
publi c:
25 Sl i der Subj ect | nmpl ()
: tweek: : Subject!npl (), nval ue(0)

{ /* Do nothing. */ ;
30 }
virtual ~SliderSubjectlnpl()
/* Do nothing. */ ;
35 }
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/**
* Sets this subject's internal val ue.
*/
virtual void setVal ue(l ong val ue);
40
/**
* Returns this subject's internal val ue.
*/
virtual |ong getVal ue();
45
/**
* This overriding nmethod is needed so that the correct type
* is returned when the this() nmethod is invoked. Wthout
* this nmethod, an object of type tweek:: Subject ptr would
50 * be returned.
*
*

XXX: It may be possible to remove this requirenent in
* the future.
*/

55 net wor kt est : : Sl i der Subj ect _ptr _this()

return POA networktest::SliderSubject:: this();
}

60 private:
| ong nVal ue; /[**< Qur value */

Q0 00

} // End of networktest namespace
65

#endif /* _SLIDER SUBJECT |MPL_H_ */

ese files will always be included by implementations of Tweek subject derived classes. Thefirst
tains the declaration for the basic Tweek subject implementation. The second contains the C++

de generated from the Tweek Cbser ver . i dl file

is header is generated by the IDL compiler from Sl i der Subj ect . i dl . In particular, it

ines the class from which net wor kt est : : Sl i der Subj ect | npl must inherit.

Sl i der Subj ect . i dl , shown in Example 6.1, “ SliderSubject.idl”, the interfaceisin the

t wor kt est module. In the C++ implementation code, the module name correspondsto a
espace.

e interface implementation class must inherit from the IDL-generated class

 networ kt est:: Slider Subj ect andfromt week: : Subj ect | npl .

_networ kt est: : Sl i der Subj ect definestwo pure virtual methods that must be imple-

ed. These correspond to the methodsin Sl i der Subj ect . i dl .

f thiswriting, al subject implementations must contain an overriding version of the _t hi s()

hod. Thisis due to the use of multiple inheritance. Note the return type and ther et ur n state-

t. These will vary for each subject implementation based on the name of the IDL-defined inter-

face.

isisthe actual value being stored by the C++ servant.

InNS'1 der Subj ect | npl . h, the most important parts to note are the use of multiple inheritance, the
declarations of the Sl i der Subj ect interface methods, and the implementation of _t hi s() . Theim-
plementations of set Val ue() and get Val ue() are shown next in Example 6.3,
“SliderSubjectimpl.cpp”.

Example 6.3. Slider Subjectl mpl.cpp
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1 #include <vpr/Util/Debug. h>
#i ncl ude <Sli der Subj ect | mpl . h>

nanespace networkt est
5 {

voi d SliderSubjectlnpl::setVal ue(long val ue)

nmval ue = val ue;

10
/1 Notify any observers that our val ue has cha This is very
/1 inportant.
tweek: : Subjectlnpl::notify();
}
15

| ong Slider Subjectlnpl::getVal ue()
{

return nvVal ue;

}
20

} // End networktest nanespace

QOO ©

clude the class declaration file, shown in Example 6.2, “ SliderSubjectimpl.h”.

en invoked, the remote caller will pass along value, and this saves the result into the servant's
rage.

ause the subject's state has been modified, all attached observers must be notified. Thisisa

y important step that must be taken in this method. Note that it invokesthenot i f y() method
the parent class.

servers will invoke this method when requesting the current nval ue.

The Observer

The observer does not define its own specialized IDL interface. Instead, it makes use of the existing
Tweek basic observer (t week. Gbser ver PQA in Java). The method updat e() must be implemen-
ted. The remainder of the observer implementation is centered around communication witha Sl i der -
Subj ect object reference. All observer code iswritten in Java. The only C++ code for observersis
part of the Tweek library, and it is generated entirely by the IDL compiler.

Implementing the Observer in Java

For every subject interface defined in IDL, a corresponding observer class must be written in Java.
Without an observer, there is no way for the Java and C++ sides to conduct useful two-way communica
tion. At best, the Java GUI could request a subject reference and manipul ate the C++ application
through the reference, but the communication would be entirely one-way.

In Example 6.4, “ SliderObserverlmpl.java’, we show the complete Javaimplementation of an observer
corresponding to thet week: : Sl i der Subj ect interface defined earlier. (The JavaBean that uses
this observer is explained in the section called “ The JavaBean”.) The main focus of this observer isto
update its contained JSI i der whenever the state of the corresponding subject changes.

Example 6.4. Slider ObserverImpl.java

1 package networktest;

i mport javax.sw ng. Def aul t BoundedRangeMbdel ;
i mport j avax.sw ng.JSlider;
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5 i mport tweek.*;

10

/*
*
*
*
*
*
*

public class SliderCoserverlnpl extends Cbserver POA

15 {

20

25

30

35

40

45

50

*

| mpl enent ati on of the Observer side of the Tweek

Subj ect/ Cbserver pattern. It nust extend tweek. Cbserver POA
so that instances of this class can be regi stered as CORBA
servants. |n addition, CORBA references to the servants nust
/be capabl e of being attached to renpte subjects.

public SliderObserverlnpl (JSlider slider,
Sl i der Subj ect subj ect)

nsl i der = slider;
} nSl i der Subj ect = subj ect;
/**
* | nplenments the required nmethod in tweek. Cbserver POA. The
* renpte subject will invoke this method whenever it is
* notified of a change.
*/

its value to whatever our subject has.

public void update()

{

/1 1f we have a valid slider object, we need to update

/1
if ( nmBlider !'= null )

{
Def aul t BoundedRangeModel nodel =
( Def aul t BoundedRangeMbdel ) n6l i der. get Model () ;
nodel . set Val ue(ntl i der Subj ect . get Val ue());
nSlider.repaint();
}
}
/**

* Detaches this observer fromour subject. This is needed
* when shutting down a CORBA connecti on.

*/
public void detach()
{
nSl i der Subj ect. detach(this. this());
} e
private SliderSubject ntliderSubject = null;
private JS|ider nsl i der = null;

an observer, this class must derive fromt week. Cbser ver POA. Thisclassis generated by
IDL compiler and is part of the Tweek Network Library (see the section called “Network Lib-
y").
e constructor for this observer takes two arguments: aJ S| i der object reference and anet -
rktest. Slider Subj ect object reference. The observer needs the latter argument so that it
query state information from the subject when notified of state changes. Thisis part of the sub-

ject/observer design pattern [Gam95].

s stated, all observers must implement updat e() . Thiswill be invoked by the remote subject

enitsnoti fy() method isinvoked.

get the updated state of the remote subject, the encapsulated subject reference's get Val ue()
hod isinvoked. The value returned will be the most up-to-date information from the subject.
ay be convenient for the observer to implement adet ach() method (though the name may
y). Thisis used when the Java application is shutting down to ensure that the remote subject
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does not have dangling references to observers that no longer exist. The only action required here
isinvoking the subject'sdet ach() method to inform the subject that this observer is going away.

This example demonstrates that observers do not have to be complex to be usable. While this exampleis
purposely simple, it should illustrate that devel opers of observers do not necessarily have to make their
implementations complicated. Aswill be shown in the section called “ The JavaBean”, the JavaBean that
uses this observer completes the picture and provides users with a GUI dlider that can be manipulated by
any number of simultaneous users.

The Server Application

Now that we have the subject and observer ready to go, we can make an application that uses them. The
following example is a (relatively) simple C++ application that starts the CORBA Manager, creates the
Subject Manager, registersanet wor kt est : : Sl i der Subj ect servant, and then waits for the user
to press X' to exit. The use of exceptions may appear unfamiliar to some C++ programmers. CORBA
makes use of exceptions as a cross-language mechanism to report errors, and thus, there must be proper
exception handling code for the application to work correctly.

Example 6.5. Slider SubjectApp.cpp

1 #include <tweek/ CORBA/ Cor baManager . h>
#i ncl ude <vpr/ Thread/ Thread. h>
#i ncl ude <vpr/ Uil/Debug. h>
5 #include <SliderSubjectlnpl.h>
* This application starts the CORBA server for the C++ side
* of the test.

10 =/
int main(int argc, char* argv[])

t week: : Cor baManager ngr;
15 /1 The first thing we have to do is initialize the Tweek e

/1 CORBA Manager. |If this fails, we're out of |uck.

try
{
if ( ngr.init("corba test", argc, argv) )
20 {
bool status(false); 0
/1 Once the CORBA Manager is initialized, we need to
/1 create a Subject Manager. This will hol d our
25 /1 SliderSubject object.
try
{

status = ngr.creat eSubj ect Manager () ;
30 /1 1f we were able to create the Subject Manager,
/1 now we register our objects with it.
if (s

tatus )
{
/1l First, create real instances of the C++
35 /1 obj ect that will be the CORBA servant. This
/1 must be allocated on the heap.
net wor kt est : : Sli der Subj ect I npl * slider_subj =

new networ kt est:: Slider Subject!|npl (); @
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Now we try
it a synbolic,

ngr . get Subj ect Manager () - >

to register the subject and give
easy-to-renenber

namne.

regi st er Subj ect (sl i der_subj,

}
catch (...)

"SliderSubject");

7

vpr DEBUE vpr DBG_ALL,
<< "Failed to regi
<< vpr DEBUG_FLUSH;

}

// We are done with our

vpr DBG CRI TI CAL_LVL)
ster subject\n"

pointer to the servant.

slider_subj-> remove_ref();

}

cat ch ( CORBA: : Excepti on& ex)

}
if (! status )
vpr DEBUG vpr DBG _ALL, vprDBG CRI TI CAL_LVL)
<< "Failed to register Subject Manager instance\n"
<< vpr DEBUG_FLUSH;
}
std::cout << "Press 'x' to exit" << std::endl;
char input;
/1 Loop forever so that we can act sort of |ike
/] a server.
while (1)
{
std::cin >> input;
if ( input =="x")
br eak;
el se
{

}

el se

vpr DEBUE vpr DBG ALL,

}

vpr DEBUG vpr DBG_ALL,

vpr DBG_CRI TI CAL_L\VL)

<< "Caught an unknown CORBA exception when "

<< "trying to register!\
<< vpr DEBUG_FLUSH,

vpr:: System: nsl eep(100)
}

<< "CORBA failed to initial

catch (...)

}

vpr DEBUG vpr DBG ALL,

vpr DEBUE vpr DBG_ALL,

vpr DBG_CRI Tl

n"

O

vpr DBG_CRI TI CAL_LVL)

i ze\ n" << vpr DEBUG FLUSH,

CAL_LVL)

<< "Caught an unknown exception!\n" << vprDEBUG FLUSH;

vpr DBG_CRI TI CAL_LVL)
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105 << "EXiting\n" << vpr DEBUG FLUSH,

return O;

se two headers are typically needed. The first includes the declaration of the Tweek CORBA
ager, and the second is the subject implementation declaration, shown in Example 6.2,
derSubjectimpl.h”.

prder to use CORBA through Tweek, the CORBA Manager must be created and initialized. Any
ber of these may be created, but in general, only oneis needed per application

tr the COBRA Manager has been initialized successfully, the Tweek Subject Manager must be
pated.

es to be passed out by CORBA. This creates the servant to which net -

Or kt est: : Sli der Subj ect referenceswill be made.

gnce the servant is created, it is registered with the Subject Manager. The Subject Manager will
7 ivate the servant within the POA so that references to it can be created and returned to clients.
8 Mter the subject isregistered, all the work is done. This application now just waits for clientsto

Juest references. It will exit when the user enters 'x".
The application shown in Example 6.5, “ SliderSubjectApp.cpp” is purposely simple. There are many
ways to use the CORBA Manager and the Subject Manager. For example, an object registry could be
built on top of the Subject Manager so that only specific types of servant objects may be registered. Ser-
vant registration could be automated in object constructors. The C++ APl isintended to be simple to en-
hance its usability and flexibility, and the application shown in the example isjust that: an example.

The JavaBean

We have finally reached the point at which we implement a JavaBean that can visualize the numeric
data held by the C++ slider subject. Such a JavaBean must be defined as a Tweek Panel Bean. (Refer
back to Chapter 2, JavaBeans if these statements seem unfamiliar or confusing.)

The JavaBean shown in the following example is typical of one that uses the Tweek Network library to
take advantage of CORBA facilities. The code for the Bean islonger than previous examples, and be-
cause of this, it will be split into multiple code blocks. Each will be discussed in turn. The full codeisin
onefile: Net wor kTest . j ava.

Please note that the details of setting up the GUI elements used by the Bean are left out. The code in this
case was generated by JBuilder and could easily vary from Bean to Bean. For the full code, please refer
to the aforementioned locations.

Imports

The dider JavaBean uses common Java Swing classes, a CORBA exception class, the Tweek Event lib-
rary, the Tweek Network library, and the Java code generated by an IDL compiler. The following ex-
plains how each of these are imported into the main Bean class.

package networ kt est ;

i mport java.awt.*;

i mport | avax.sw ng.*;

i mport | avax.sw ng.event.*;

i mport org.ong. CORBA. BAD PARAM

i mport org.vrjuggler.tweek. event.*;

i mport org.vrjuggler.tweek. net.*;

i mport org.vrjuggl er.tweek. net.corba.*;
i mport tweek.*;
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is Bean isin a package corresponding to the IDL module defined in Sl i der Subj ect . i dl .
ing a consistent name throughout makes the code easier to manage and understand.

imports bring in common Swing and AWT GUI classes. Different Beans will use different
and packages.

der to do proper narrowing of reference types, the exception

g. ong. CORBA. BAD_PARAMmMust be caught.

imports bring in the classes of the Tweek Event and Network libraries.

Java code generated by an IDL compiler will always be in the packaget week. This corres-
sto the IDL module and to the C++ namespace.

Class Declaration

Now we can begin writing the Bean code. Besidesthe class Sl i der Gbser ver | npl , thisBean has
only one public class. Net wor kTest . It will provide the GUI representation of the numeric data. The
declaration of the class and its package-visible helper follow.

*

/
This is an exanple of a JavaBean that Tweek can |oad dynamically. 1t holds
a JSlider that acts as an observer in the Tweek CORBA Subject/ Observer
pattern inpl ementation.

@ersion 1.0

* Ok X X F F

*/
public class NetworkTest
ext ends JPanel
i mpl enents Conmuni cati onLi st ener

cl ass FraneLi stener extends TweekFraneAdapt er
{ 6

}

s a Tweek Panel Bean, there must be a class that derivesfrom j avax. swi ng. JConponent
some subclass thereof. In this case, the superclassisj avax. swi ng. JPanel .

ce this Bean needs to access the remote Subject Manager, it needs to know when a CORBA ser-
eisavailable. By implementing

g. vrjuggl er. tweek. net. Conmuni cat i onLi st ener , the Bean will be informed by
the Tweek Java GUI whenever the communication state with a CORBA service changes.
gis Bean also listens for Tweek Fr ameEvent s so that it can shut itself down cleanly. To bein-

med of such events, a helper class that extends
g. vrjuggl er.tweek. event. TweekFr aneAdapt er exists.

Member Variables

Before delving into the methods of the net wor kt est . Net wor kTest class, it will be helpful to re-
view the member variables used throughout the class. Refer back to this section if thereis any confusion
regarding the use or the type of some member variable in the method implementations.

private BorderlLayout nBeanLayout = new BorderLayout();

private JPanel nSliderPanel
private JSlider nDataSlider

new JPanel () ;
new JSlider();

private SliderCbserverlnpl nSliderCoserver = null;

isisthe containing layout for the entire Bean.
31
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JSl i der used for visualy representing the subject's numeric dataisnDat aSl i der, and it
be contained within nSl i der Panel .
net wor kt est : : Sl i der Subj ect observer will be stored within Sl i der Cbser ver .

the observer is stored in amember variableinitialized to null. It will be assigned a value when
a BA service becomes available and the corresponding subject can be requested. The object itself is
stored as amember variable so that it can be accessed by all the methods of the class.

Handling CORBA Communications

The most complex part of this Bean isthe handling of CORBA communication events delivered by the
Tweek GUI. All of the handling in this example will be done in the methods connect i onCpened()
and connect i onCl osed() . The steps that must be followed are straightforward, but there are errors
that must be handled properly. It isthe error handling that can make the code look daunting, not the use
of the Tweek Network library.

1 /**
* Inmpl ements the Tweek Commruni cati onLi stener interface needed
* for being infornmed of new connections with renpte ORBs.
*/

5 public void connecti onOpened(Conmuni cati onEvent e)
{
The first thing to do is get the CORBA service object fro

/1

/1 the event. W need this so we know to whom we are are

/1 connecting. Once we have the CORBA service, we get its
10 /1 Subject Manager since that's what contains the actual

/1 subjects we need.

Cor baServi ce corba_service = e. get CorbaService();

Subj ect Manager ngr = corba_servi ce. get Subj ect Manager () ;

15 Subj ect subject = ngr.getSubject("SliderSubject”");
Sli der Subj ect slider_subject = null;

/1 Try to narrow the Subject object to a SliderSubject object.
/1 1f this fails, it throws a CORBA BAD PARAM exception. In
20 /1 that case, we open a dialog box saying that the narrow ng
/] failed.
try
{
slider_subject = SliderSubjectHel per.narrow(subject);
25 }
cat ch ( BAD_PARAM narr ow_ex)
{
JOpt i onPane. showiessageDi al og(
nul |,
30 "Failed to narrow subject to SliderSubject”,
"SliderSubject Narrow Error",
JOpt i onPane. ERROR_MESSAGE
}
35
/1 Ensure that slider_subject is a valid object just to be
/1 safe.
if ( slider_subject !'= null )
{
40 /1 First, we need a Java object that inplenents the

/1 Cbserver. That object nust be registered with the Java
/1 CORBA service.
nSl i der Cbserver =
new Sl i derGoserverl npl (nDat aSli der, slider_subject);
45 corba_service. regi ster Cbj ect (nSl i der Gbserver,
"SliderCbhserver");
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/1 Now that the observer is registered, we can attach it
/1 to the subject. The subject needs to know who its

50 /1l observers are so that it can notify them of updates.
slider_subject.attach(ntliderCbserver. this());
/1 Now we set the slider in our GJ to be whatever val ue
/1 the renmpte subject is holding for us.

55 nDat aSl i der. set Val ue(sli der_subj ect. get Val ue());
nDat aSl i der . addChangeLi st ener (
\ new Sl i der Changeli st ener (slider_subject)

}
60 }

/**

* | npl enments the Tweek Communi cati onLi stener interface needed
* for being informed when existing ORB connections are cl osed.
65 */
public void connectionCl osed(Connect Event e)

if ( nBliderCbserver !'=null )

70 nSl i der Cbserver. detach();
nSl i der Gbserver = null;

60 6660

the event delivered to the Bean is a newly opened connection, thereis anew CORBA service
ilable, so we will create a new observer to communicate through that service.
first step that must be taken is retrieving the
.vrjuggl er.tweek. net. corba. Cor baSer vi ce object from the event. Thisis
led as the basis for all further actions. With the CORBA service reference, we can request the
bject Manager reference. The result isa CORBA reference to the remote Subject Manager, a
servant within the C++ application.
rough the Subject Manager, we request subjects using symbolic names. In this case, we request
subject with the hard-coded name “ SliderSbuject”.
call to get Subj ect () returnsareference of typet week. Subj ect , but we need to nar-
ittonet wor kt est . Sl i der Subj ect sowe can useit. Among the code generated by the
compiler isaclass named net wor kt est . Sl i der Subj ect Hel per . Itsnarrow()
method is used to narrow the CORBA reference type to a more specific type. If the narrowing fails,
an exception of type or g. ong. CORBA. BAD_PARAMisthrown, and it is best to handle it here.
ance we have the subject reference, we create an observer servant that we will attach to the sub-
7 t. Thisiswherenet wor kt est . Sl i der Cbser ver | npl comesinto the picture.
e observer servant must be registered with the local CORBA service so that referencesto it can
created. This single statement takes care of al the POA activation behind the scenes.
Ow that the servant is registered with the CORBA service, areference to it can be passed to the
ote subject in order to attach the observer to the subject.
Nce the initial references are passed around, we need to update the GUI dlider to the current value
d by the subject.
5 part of the collaborative dider, we need to register a change listener with the GUI slider so that

Q

gobj ect so that other users get the update. Theclass Sl | der ChangelLi st ener isshown later.
e event delivered to the Bean was the closing of an existing connection, the CORBA serviceis
29 g shut down. When the CORBA service is shut down, we need to detach the local observer

It isimportant to note that the use of hard-coded subject names is not recommended. In this example, the
subject name is hard-coded for simplicity. The Tweek Subject Manager allows accessing code to request
alist of al registered subjects. Using thisinformation, it is possible to present the Java GUI user with a
list of subjects from which they can make a selection.
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Handling Frame Events

This Bean makes an effort to shut down open CORBA connections when the Tweek GUI is closed. It
does this through a hel per class that extends

org.vrjuggl er. tweek. event. TweekFr aneAdapt er , overriding only one method: f r are-
C osi ng() . Thismethod calls back into the NetworkTest class, invokingitsown f r amed osi ng()
method. For more information about the other Tweek GUI frame events delivered through the interface
org. vrjuggl er.tweek. event. TweekFr aneLi st ener, refer to the Tweek Java APl refer-
ence.

public class NetworkTest
ext ends JPanel
i mpl enents Conmuni cati onLi st ener

{
o publ i c bool ean franmed osing()
di sconnect () ;
return true;
}
cl ass FraneLi stener extends TweekFr anmeAdapt er
{ publ i c FraneLi st ener (Net wor kTest bean)
t hi s. bean = bean;
public bool ean franed osi ng( TweekFraneEvent e)
} return bean. franed osing();
} private NetworkTest bean = null;

is class overrides only the method invoked when the Tweek GUI frameisclosing. If this method
urnsf al se, then the GUI frame will not close.

e handling of the frame closing event is delegated to Net wor kTest . f r ameC osi ng(),
ichinturn callsNet wor kTest . di sconnect () to shut down the CORBA connection

ly.

For the helper class Fr ameLi st ener to be notified of Tweek GUI frame events, it must be registered
with the Tweek event listener registry (asingleton). This step is performed in the Net wor kTest con-
structor, as shown below.

public NetworkTest ()
{ try
jblnit();
cat ch(Exception e)
{ e.printStackTrace();

nFranelLi st ener = new FranelLi stener(this);
Event Li st ener Regi stry. i nstance().
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regi st erlListener (nFraneLi st ener,
TweekFr anmelLi st ener. cl ass) ;

Handling Local Slider Change Events

A helper classis used to handlelocal change eventsin the slider. The classis a private inner class within
the Bean and is defined as follows:

private class SliderChangeli stener inplenents ChangelLi stener
public SliderChangeli stener(SliderSubject subject)

nSl i der Subj ect = subj ect;
}

public void stateChanged(javax.sw ng. event. ChangeEvent e)
JSlider source = (JSlider) e.getSource();
if (! source.getVal uel sAdjusting() )

nSl i der Subj ect . set Val ue(sour ce. get Val ue());

}
}

private SliderSubject ntliderSubject = null;

e remote subject is updated so that its internal value matches that of the local dlider. Other

ahin the st at eChanged() method, we check to seeif the user is done adjusting the dlider. If
s are automatically updated when this happens.

XML File

With the Bean implementation done, the XML file that describes the Bean must be written. All Beans
loaded by the Tweek Java GUI are described by an XML file. In Example 6.6, “NetworkTestBean.xml”,
we show the XML file for the Bean we have been developing.

Example 6.6. Networ kT estBean.xml

<?xm version="1.0" encodi ng="UTF-8""?>

<beanl i st
xm ns: xsi ="http://ww.w3. org/ 2001/ XM_Schena- i nst ance"
xsi : noNanmespaceSchenmaLocat i on="http://ww. vrjuggl er.org/twee 1. 1/ beanli st
<guic pi':mel nane="Net work Tester">
<file

name="${ TWEEK_BASE DI R}/ shar e/ t week/ beans/ Net wor kTest Bean
cl ass="net wor kt est . Net wor kTest" />
<tree path="/Beans" />
</ gui panel >
</ beanlist>

ell-formed XML requiresthisline.
eek XML Beanfilesarebeanl i st documents. There must be exactly one beanl i st per
, but the list itself can contain multiple Beans. In this element, we also provide the information
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needed to validate this document using the XML Schemabeanl i st . xsd. Inthis case, we use
the schema that does not employ XML namespaces. Use of the schema for validation is optional,
but it is recommended.

e Bean we have been developing is a GUI Panel Bean, and thisindicates that fact.

find the Bean, a path must be specified. In this example, we will put the XML and JAR filesin
WEEK BASE DI R/ shar e/ t week/ beans. Note the use of curly braces around the environ-
t variable. Thisisrequired. The class attribute names the class that will be instantiated, and in
this case, that isnet wor kt est . Net wor kTest . This name corresponds more to the fully quali-
fied name of the class stored within the JAR file.

el Beans are loaded into atree data structure and visualized using a viewer. This specifiesthe

h within the tree using a UNIX-style path. The path is arbitrary and will be constructed as

led when the Bean is |oaded.

After the Bean is compiled into a JAR file, the JAR file and XML file need to be copied into
$TWEEK _BASE DI R/ shar e/ t week/ beans. Thisisthe default path that Tweek searches for Beans
at startup, and it is a convenient place to put this example Bean.

Running the Example

With all the coding done and the code compiled, we can run the C++ application and connect multiple
instances of the Tweek Java GUI toit. The stepsto run the C++ application are as follows:

1. Run aCORBA Naming Service. Thisis required so that the C++ and Java ORBSs can resolve symbol -
ic references.

2. Since Tweek uses omniORB for a C++ ORB (see Appendix B, CORBA Implementations for morein-
formation on this), the environment variable $OMNI ORB_CONFI G must be set. This gives the full
path to an omniORB configuration file that omniORB will load at runtime.

3. Runthe C++ application.

4. Runthe Tweek JavaGUI. Thiswill find and load all the Beansin
$TWEEK_BASE DI R/ shar e/ t week/ beans.

5. Within the Java GUI, connect to the CORBA Naming Service started in step 1. The way the Bean is
written, it will request the subject held by the C++ application automatically, and the dlider will be
updated to the current value.

File Loader

Not everything written in Tweek must use Java, C++, IDL, and CORBA. The Tweek Java GUI is agen-
eralized Bean-loading environment, and as such, its main focus is to load JavaBeans and present them to
the user. Those Beans may take advantage of CORBA, but they are not required to do so. In this section,
we show another sample Bean that is much simpler than the previous example.

The Bean shown in this example can open and close multiple text files. To do this, the Bean implements
theinterfaceor g. vrj uggl er. t week. beans. Fi | eLoader . The Java code will be shown in sep-
arate pieces to make it easier to understand. The full codeisin

$TWEEK BASE DI R/ share/test/ Fi|l eQpenTest Bean/ fil eopent est bean/ Fi | eOpenT
est Bean. j ava. An example makefile can be found in the section called “File Loader”. within Ap-
pendix A, Compiling Example Code..

The JavaBean
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Asin the previous example, we focus on the imported classes first. They are as follows:
package fil eopent est bean;

i mport java.awt.*;

i mport java.io.File;

i mport java.io.FilelnputStream

i mport javax.sw ng. *;

i mport org.vrjuggler.tweek.services. ExtensionFileFilter;
i mport org.vrjuggler.tweek. beans. Fi | eLoader;

~)i»))=

isBean will bein the packagef i | eopent est bean.

are theimports of standard Java classes. In this Bean, we need two Javafile 1/0 classes so
emay load files.

line imports the Tweek Service Bean known asthe Ext ensi onFi | eFi | t er . This

ides a simplified mechanism for making file filters typically used with JFi | eChooser in-
Ces.

isline imports the interface from the Tweek Bean library that we will implement.

e show the class declaration and the member variables.

public class Fil eOpenTest Bean
ext ends JPanel
i npl enents java.io.Serializable, FilelLoader

/1 Methods ...
private int openFil eCount = O;
privat e BorderlLayout mnvai nLayout = new BorderLayout (); e
private JlLabel nBeanTitl e = new JLabel ();
private JTabbedPane nirext Contai ner = new JTabbedPane();
}

s the primary class for a Panel Bean, this class must fromj avax. swi ng. JConponent or

e subclass thereof. In this case, the class will bej avax. swi ng. JPanel .
aBeans are expected toimplement j ava. i 0. Seri al i zabl e, and this class does that. The
re interesting interface for this exampleis

g. vrjuggl er.tweek. beans. Fi | eLoader . By implementing thisinterface, the Tweek
Java GUI will know that this Bean can manage files.

isisaproperty of the class that keeps track of the number of currently open files.

is Bean is capable of opening multiple files, and it will manage them with aJTabbedPane.

we have the basics for the class, we can start implementing the Fi | eLoader interface. Of
the methods that must be implemented, the most complex isopenRequest ed() . It will be shown last
because of its length. We will begin instead with the simplest methods.

1 public String getFileType()

return "Text";

©e

}
5
publ i c bool ean canCpenMil ti pl e()
{
return true;

}

10
publ i c bool ean canSave()
{

return false;
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}
15

publ i c bool ean saveRequest ed()

nirext Cont ai ner. r emove(
nirext Cont ai ner. get Sel ect edConponent ()
25

return fal se;
}
20
publ i c bool ean cl oseRequest ed()
{
openFi | eCount - -;

return true;

30 public int getOpenFil eCount ()

{
return openFil eCount;
}

isreturns the type of file (or files) that can be loaded by the Bean. In this case, we are just load-
plain text files.

is method is used to determine if the Bean can open multiple files at one time. This Bean can be-
se of its tabbed pane.

is method is used to determine if the Bean can save files, and this Bean does not.

ause this Bean does not savefiles, it ssimply returnsf al se if asaveisrequested.

en acloseis requested, the currently selected tab is removed and the open file count is decre-
ted.

is simply returns the number of currently open files.

ve are al the methods of the Fi | eLoader interface except openRequest ed() . Weare
now ready to move ontoit.

1 public bool ean openRequested()
{
tialize this to false since a ot of things can go w ong
in the process of opening files. Once the file is opened
5 /1 and read successfully this can be changed to true.
bool ean opened = fal se;

~
~
=3

JFi | eChooser chooser = new JFil eChooser();
chooser.set Mul ti Sel ecti onEnabl ed(f al se);
10 chooser.setDial ogTitle("Text File Loader");
chooser. set Fi |l eSel ecti onMode(JFi | eChooser. FI LES ONLY) ;

/1 Only load .txt files.
ExtensionFileFilter filter =

15 new Ext ensionFileFilter("Text Files");
filter.addExtension("txt");
chooser . addChoosabl eFil eFilter(filter);

int status = chooser.showQpenDi al og(this);

20
if ( status == JFil eChooser. APPROVE OPTI ON )
File file = chooser. getSel ectedFile();
25 if ( file.canRead() )

{

e 00 @

try
/1 Read the contents of the file into a byte[]
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}

/1 object.
FilelnputStreaminput file =
new Fil el nput Strean(file);
byte[] file_data = new byte[(|nt) file.length()];
input file.read(file_data);

/] Create a text area to hold the contents of the
/1 file.

JText Area text _area = new JText Area();

text _area. set Edi t abl e(fal se);

text _area.insert(new Strlng(flle_data), 0);

/| Create a scroll pane to hold the text area; add
/ it to the tabbed pane with all the other

/ previously | oaded scroll panes; and nake the new
/1 scroll pane the selected conponent.

JScrol | Pane text _conp = new JScrol | Pane(text _area);
nirext Cont ai ner. add(text _conp, file.getNanme());

nirext Cont ai ner. set Sel ect edConponent ('t ext_con"p);

/
/
/

/1 Qur work is done.
openFi | eCount ++;
opened = true;

©O @@

catch (java.io. Fil eNot FoundException ex)

JOpt i onPane. showMessageDi al og(
nul |,
"Cannot find '" + file.getAbsolutePath() + """,
"Read Error", JOptionPane. ERROR MESSAGE

)
catch (java.io.| COException ex)

JOpt i onPane. showessageDi al og(
nul |,
"Error reading from'" + file.getAbsolutePath() +
"':" + ex.get Message(),
"Read Error", JOptionPane. ERROR MESSAGE
)
}

el se

JOpt i onPane. showMessageDi al og(
nul |,
"Cannot read fromfile "" +
file. getAbsoI utePath() + """
"Read Error", JOptionPane. ERRO? MESSAGE
)
}
}

return opened;

irst, we createaJFi | eChooser that will be used to select atext file. It is configured to allow

ection of only asinglefile each time.

xt, we create afilter for . t xt filesthat will be used by the file chooser.

th those steps taken, we now open the chooser and wait for the user to select afile.

readable file was chosen, we open it and read its contents into an array of bytes.

the bytes read, we can now put the contents of the text file into aread-only JTexAr ea ob-
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ext, we put the JText AreainaJScr ol | Pane so that long files can be viewed more easily.
e scroll paneis added to the tabbed pane and made the currently selected panel.

this point, we are done, so we increment the number of open files and set the return value to
ue to indicate that afile was opened successfully.

ThisBean uses no CORBA code and does not require C++ code to act as a peer. This may be the case
for many Panel Beans written for Tweek. Of course, this Bean could be extended to open files that are
then handed off to C++ code through CORBA.

XML File

The XML filefor thisBean is very simple. It simply lists the Bean file information and puts the Bean at
theroot of the Bean tree. The full file is shown in Example 6.7, “ FileOpenTestBean.xml”.

Example 6.7. FileOpenTestBean.xml

<?xm version="1.0" encodi ng="UTF-8""?>
<beanl i st
xm ns: xsi ="http://ww.w3. org/ 2001/ XM_Schena-i nst ance"
xsi : noNanmespaceSchenaLocati on="http://ww. vrjuggl er.org/tweek/xsd/ 1. 1/ beanl i st
<gu}p?nel nane="Fil e Open Test Bean">
<file
name="${ TWEEK_BASE DI R}/ shar e/ t week/ beans/ Fi | eQpenTest Bean. j ar"
cl ass="fil eopent est bean. Fi | eOpenTest Bean" />
<tree path="/" [>
</ gui panel >
</ beanlist>
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Chapter 7. C++ as a Client

As of Tweek version 0.13.0, users can write C++ clientsin addition to Java and Python clients. As of
thiswriting, the interface isrelatively low-level. The C++ counterpart of the Javaclass

org.vrjuggl er. tweek. net. corba. Cor baSer vi ce isused to communicate with aremote
C++ server. Theclassist week: : Cor baSer vi ce, and its API isalmost identical to the Java version.
The basic ideais that users familiar with the Java API can easily make use of the C++ version and vice
versa,

In this chapter, we explain how to write C++ clients. First, we cover the CORBA Service, and then we
show how to use it with a C++ client application. The basic ideas are identical to those used in Javacli-
ents. The syntax varies dlightly due to the differences in the C++ and Java mappings of IDL. Addition-
ally, we do not need to be concerned with JavaBeans because we will be speaking strictly in terms of
C++. There is nothing to prevent an ambitious user from devel oping a C++ counterpart to the Tweek
Java GUI, however.

The CORBA Service

The CORBA Service, implemented in the classt week: : Cor baSer vi ce, simplifies the use of
CORBA for C++ clients. Instances are constructed by providing the host name and port where the
CORBA Naming Serviceis listening for incoming requests. Once constructed, the CORBA Service
must be initialized. This creates the local root POA, acquires a reference to the Naming Service, and
starts the local ORB thread. At this point, the CORBA Service can be used exactly asit would be used in
Java (see Chapter 6, Putting It All Together). For example, the remote Subject Manager reference can be
requested and servants (C++ implementations of t week: : Gbser ver ) can be registered.

Example Client Application

To understand how to use the C++ client API, we will examine a simple application. Similar to the Java/
C++ application we reviewed in Chapter 6, Putting It All Together, this application makes use of an
IDL-specified interface, and a C++ server. The key differences, then, are that thereis no Javacode in
this case, and we will not need to use XML.

All the code shown here, including a GNU makefile, can be found in the directory

$TWEEK BASE DI R/ shar e/ t week/ t est/ Cxxd i ent . In the following sections, we will refer
to the specific files and highlight key sections within them. We assume that readers have already read
and understood Chapter 6, Putting It All Together. Thisisimportant because we will refer back to con-
ceptsillustrated in that chapter. Further, we will not present the server code in this chapter becauseit is
nearly identical to the code for the server discussed previously. Interested readers can review thefile
server. cpp.

StringSubj ect Interface

Asusual, we begin by defining an interface. For this example, we will use an interface that provides ac-
cessto asimple string object. The server (Subject) will maintain the value of the string, and the clients
(Observers) will be able to query and manipulate the string. The interface will be called Cxxd i ent -
Test:: StringSubj ect . The code for theinterfaceis shown in Example 7.1, “ StringSubject.idl”.

Example 7.1. StringSubject.idl

#i fndef _CXX_CLI ENT_TEST_STRI NG_SUBJECT | DL_
#defi ne _CXX_CLI ENT_TEST_STRI NG_SUBJECT | DL_
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#i ncl ude <tweek/idl/Subject.idl>
nodul e Cxxd i ent Test
interface StringSubject : tweek:: Subject

void setValue(in string val);
string getVal ue();

s
#endif /* _CXX_CLI ENT_TEST_STRI NG SUBJECT IDL_ */

with all user-defined Subjects, we derive our interface fromt week: : Subj ect .
methods define the accessors for the encapsulated string value. Clients will invoke these to
y and to manipulate the state of the remote Subject.

StringSubj ect Interface Implementation

Now that we have our interface defined abstractly, we must provide a C++ implementation of the Sub-
ject. Thiswill bedoneinthefilesSt ri ngSubj ect | npl . cpp and St ri ngSubj ect | npl . h. We
begin with the header file, shown in Example 7.2, “ StringSubjectimpl.h” . While the example code may
appear long, there is only slight variation from previous Subject implementation header files. We high-
light the important bits, of course.

Example 7.2. StringSubjectimpl.h

1 #ifndef _STRING SUBJECT | MPL_H_
#define _STRI NG SUBJECT_| MPL_H_
#i ncl ude <tweek/tweekConfig. h>
#i ncl ude <string>
#i ncl ude <vpr/vpr. h>

#i ncl ude <vpr/ Sync/ Mut ex. h>
10 #incl ude <tweek/ CORBA/ Subj ect | nmpl . h>

#i ncl ude <StringSubject. h>
nanespace CxxC i ent Test
{
15
/**
* This class is an extension to the base Tweek Subject]! npl
* class. It uses multiple inheritance with that class and

* with the generated CORBA class corresponding to the I1DL for
20 * StringSubject.

*
/
class StringSubjectl npl
: public POA CxxCientTest:: StringSubject
, public tweek:: Subjectl npl
25 {
public:

StringSubjectlnpl () : tweek::Subjectlnpl(), mvalue("")

/* Do nothing. */
30 }
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virtual ~StringSubjectlnpl ()
{
/* Do nothing. */ ;

35 }
/**
* Sets this subject's internal val ue.
*/
40 virtual void setVal ue(const char* val ue);
/**
* Returns this subject's internal val ue.
*/
45 virtual char* getVal ue();

/

* This overriding nethod is needed so that the correct
* type is returned when the _this() method is invoked.
50 * Wthout this method, an object of type tweek::Subject_ptr
* woul d be returned.
*

CxxCientTest::StringSubject ptr _this()
{

55 return POA CxxOientTest::StringSubject:: this();
}

private:
std::string nVal ue; /**< Qur value */
60
/** A mutex to protect nVal ue accesses */
vpr:: Mitex mval uelLock;

O O® OO0

65 } // End of CxxdientTest nanmespace
#endi f /* _STRING SUBJECT_| MPL_H_ */

e must be sure to include the header that defines the base class from which we will derive our

plementation. Remember that this code will be generated by the IDL compiler.

usual, we declare our implementation so that it derives from the class generated by the IDL

piler (POA_CxxCl i ent Test:: Stri ngSubj ect) and from the basic Tweek Subject im-

entation class (t week: : Subj ect | npl ).

are the pure virtual methods defined by POA CxxCl i ent Test: : St ri ngSubj ect that

ust implement. Asin previous examples, thisis where we will do the work of accessing the

sulated string value.

with all C++ Subject implementations, we must override the method _t hi s() inorder to re-

n the correct type. Thisiscritical for proper use of the specific Subject type.

e we have the string value that will be encapsulated within the servant instance. For conveni-

e, weusethest d: : st ri ng type, though it will require careful handling of the char* data
CORBA actually passes around.

this Subject implementation, we are being more paranoid about concurrent accessesto nval ue,

we will protect it with a mutex.

Next, we look at the very simple implementations of CxxCl i ent -

Test:: StringSubjectlnpl::setVal ue() andCxxd i ent -

Test:: StringSubjectlnpl::getVal ue().ThesearefoundinthefileStri ngSubj ect| m
pl . cpp, and the code is shown in Example 7.3, “ StringSubjectlmpl.cpp”. It isimportant to note the use
of guardsin the method implementations. These provide an exception-safe mechanism for controlling
access to the data member mval ue. When constructed, the guard locks the mutex passed as the argu-
ment to the constructor. When the guard goes out of scope, the mutex is automatically unlocked.
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Example 7.3. StringSubjectimpl.cpp

1 #include <vpr/Sync/ Guard. h>
#i ncl ude <StringSubjectlnpl.h>

nanespace CxxC i ent Test
5

void StringSubjectlnpl::setVal ue(const char* val ue)

{
10 vpr:: Quard<vpr:: Mitex> val guard(mval ueLock);
nval ue = std::string(val ue);

}
/1 Notify any observers that our val ue has changed. This
15 /1 is very inportant.
tweek: : Subjectlnmpl::notify();
}
char* StringSubjectlnpl::getVal ue()
20 {
vpr:: Guard<vpr:: Mitex> val _guard(nVal ueLock) ;
return CORBA: :string_dup(mvalue.c_str());
}

DOD O

25 } // End Cxxdient Test nanespace

s usual, we must include our header file to get the necessary declarations.

hin this scoped block, we lock the mial uelLock using aguard and assign a new value to

| ue. Upon exiting this block, the guard goes out of scope, and mVal uelLock is unlocked.
ith all cases where we modify the state of the Subject, we must notify any Observerswho are
hed to us. Just as the comment notes, thisis very important.

e, we return the current value of nal ue. We use a guard again to simplify unlocking the mu-
it happens automatically upon return). Note that we make a copy of the memory contained in

| ue using CORBA: : stri ng_dup() . Making acopy is required by CORBA.

Observer Implementation

With the Subject implemented, we now turn our attention to a C++ Observer implementation. Itsimple-
mentation we will be very simple. Itsupdat e() method will query the current string value and print it
to the console. The goa here isto demonstrate how to write a C++ Observer, not how to write an inter-
esting Observer.

Example 7.4. StringObserverImpl.h

1 #ifndef _STRING OBSERVER | MPL_H_
#defi ne _STRI NG_OBSERVER | MPL_H_

#i ncl ude <t week/ CORBA/ bserver. h>
5 #include <StringSubject.h>

class StringObserverlnpl : public POA tweek:: Coserver

i
public:
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10 StringCbserver | npl (Cxxd ientTest:: StringSubject var subject)
nSubj ect (subj ect)

/* Do nothing. */ ;

}
15
virtual ~StringQCbserverlnpl ()
{
/* Do nothing. */ ;
}
20

virtual void update();
voi d detach() G
{
25 nSubj ect - >det ach(_this());
} e

private:

CxxC i ent Test:: StringSubject _var nBubject; 6
30 };

#endif /* _STRING OBSERVER | MPL_H_ */

, we include the headers we need. Thefirst declaresthebasict week: : Gbser ver C++in-
e. The second includesthet week: : St ri ngSubj ect interface. We need this header so
we can hang onto a reference to our Subject.
ur Observer implementation derives from the basic Tweek Observer class
 t week: : Observer . TheJavaequivaentist week. Qbser ver POA. Refer to Ex-
ple 6.4, “ SliderObserverlmpl.java’ in the section called “Implementing the Observer in Java’ to
see the correspondence.
eupdat e() method must be implemented for all subclasses of POA t week: : Cbser ver.
e, we just declare the method; the implementation will be shown in Example 7.5,
ringObserverlmpl.cpp”.
edet ach() method is provided as an easy way to detach the Observer from its Subject.
ly, thiswould be done in the destructor so that the detaching process happens automatically
en the Observer servant is deleted. Doing so leads to incorrect deactivation of the servant,
however. Instead, we provide this method as a way to perform the detachment before servant deac-
tivation or deletion occurs.
inally, we have amember variable that we will use to retain a reference our Subject. This allows
Observer to be passed around to functions without passing its Subject explicitly. Further, we
Il see that having areference to the Subject is required for the updat e() method implementa-
tion to work.

Now, we show the implementation of St ri ngCoser ver | npl : : updat e() . Thismethod isimple-
mented in St ri ngQbser ver | npl . cpp. While the method body is very short, we usethe . cpp file
to encourage the implementation of methods outside of the class declaration.

Example 7.5. StringObserver Impl.cpp

#i ncl ude <i ostreanp
#i ncl ude <StringQoserverl npl. h>

void StringQObserverlnpl::update() o

{
char* cur_val ue = nBubj ect - >get Val ue() ;
std::cout << "Current string value is now
<< cur_value << """ << std::endl;
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del ete cur_val ue;
}

s usual, we have to include our header file to get the class declaration information.

eupdat e() isonly called when the state of the Subject changes, we need to query its current
. Once we get the current string value back, we print it to the console. The valueis enclosed in
e quotes so that any leading or trailing whitespace is displayed clearly.

ly, we delete the memory returned by Cxxdl i ent -

st::StringSubject:: getVal ue() . Theburden for freeing this memory is on the cli-

t, as per standard CORBA operating procedure.

Client Application

Finally, we look at the C++ client application. This brings everything together and makes use of the

t week: : Cor baSer vi ce classto contact the remote server. The application shown below is more
complicated than the server because more work must done. We must initialize the local CORBA Service
(the local ORB); we must pick out the correct Subject Manager reference; and we must get the correct
CxxC i ent Test:: StringSubj ect reference from the Subject Manager. Once all of those steps
are completed, we can create an Observer servant (an instance of St ri ngGbser ver | npl ) and attach
it to the remote Subject.

The file containing the complete client application sourceis client.cpp. We will examine it in three parts:
the required headers, the implementation of mai n() , and the Subject Manager lookup.

Example 7.6. client.cpp: Required Header Files

#i ncl ude <i ostreanp
#i ncl ude <string>

#i ncl ude <vpr/vpr. h>

#i ncl ude <vpr/ Uil /Debug. h>

#i ncl ude <tweek/ d i ent/ CorbaService. h>
#i ncl ude <tweek/ CORBA/ Subj ect Manager . h>

#i

ncl ude <StringQbserverlnpl. h>

e key to the C++ client interface is the CORBA Service. eclarationisfound int week/

i ent/ Cor baServi ce. h.

in Java clients, the Subject Manager plays avital rolein getting references to remote Subjects.
te that the file we include here is generated by the IDL compiler and provides only the basic in-
face. We will not be using the actual Subject Manager C++ implementation here. That is only
used on the server side.

@y, we include the implementation of our Observer. We will be creating an instance of this

to act as the servant for an Observer reference. The servant we create will be attached to are-
te Subject, just asin al Javaclients.

Next, we look at the implementation of the application's mai n() function. Thisiswhere the bulk of the
work isdone. Of course, in real-world use, modularizing the code would be much better than dumping
most of it in mai n(') . For the purposes of this example, we can get by with having most of the code in
mai n() .

Note the use of try/catch blocksin the client application code. Asin the case of server applications (refer
to the section called “ The Server Application”), we are careful about handling exceptions properly. Re-
member that CORBA uses exceptions extensively to indicate errors, and thus it is necessary for user
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code to catch them.

Example 7.7. client.cpp: |mplementation of mai n() , Part |

1int main(int argc, char* argv[])

std::string ns_host, iiop_ver;
vpr:: U nt1l6 ns_port;
5
std::cout << "Nam ng Service host: ";
std::cin >> ns_host;
std::cout << "Nami ng Service port (usually 2809): ";
10 std::cin >> ns_port;
std::cout << "I OP version (usually 1.0): ";
std::cin >> iiop_ver;

15 /1l Create the | ocal CORBA Service using the Nanmi ng Service

/1 URI information we just collected.
t week: : Cor baServi ce corba_service(ns_host, ns_port,

iiop_ver);
20 try
/1 Attenpt to initialize the CORBA Service.
if ( corba_service.init(argc, argv) )
{
25 /1 This will hold the reference to the Subject Manager
/1l we use.

t week: : Subj ect Manager _var subj _ngr =
chooseSubj ect Manager (cor ba_servi ce) ;
30 Verify that we actually got a Subject Manager
reference back from chooseSubj ect Manager .
(! CORBA::is_nil(subj_ngr) )

~——
—_~~

/1 Request the Subject with which we will comuni cat
35 /1 This hard-coded Subject nane is not necessarily a

/1 good thing.
t week: : Subj ect _var subj =
subj _nygr - >get Subj ect (" Stri ngSubj ect");

40 /1
/ named above, then we are good to go.
f(

/
/
[ I CORBA::is_nil(subj) )
{
/1 Shown in the next exanple block
45 }

f the Subject Manager knows about the Subject

We did not get a Subject Manager reference back for

}

/1

/1 some reason.
el

{

50
vpr DEBUG vpr DBG_ALL, vprDBG CRI TI CAL_LVL)
<< "No Subj ect Manager chosen--exiting.\n"
<< vpr DEBUG_FLUSH,

}

}
/] The CORBA Service initialization fail ed.
el se

55

vpr DEBUE vpr DBG_ALL, vprDBG CRI TI CAL_LVL)
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60 << "CORBA Service failed to initialize\n"
<< vpr DEBUG_FLUSH,
}
}
catch (...)

65
vpr DEBUG vpr DBG_ALL, vprDBG CRI TI CAL_LVL)
<< "Caught an unknown exception!\n" << vprDEBUG FLUSH;
}

70 return O;
}

e, we query input from the user to get Naming Service information. We need the host name

e the Naming Serviceis running, the port on which it islistening, and the version of I10OP to

¥ Using the values we get from the user, we can construct an instance of

ek: : Cor baSer vi ce. Internally, it will use the values to create a URI for looking up the
Naming Service reference.

ce we have all the necessary initialization pieces, we can construct an instance of

ek: : Cor baSer vi ce. Simply creating an instance of this class does not perform any
RBA-related activities. That is the next step.

ow we initialize the local CORBA Service. We passin ar gc and ar gv in case the user provided
CORBA -specific command-line parameters. (Any such parameters will be stripped from ar -
,and ar gc will be decremented accordingly.) If initialization succeeds, we proceed to request-
ing the Subject Manager reference.

ing the CORBA Service, we choose the Subject Manager through which all Subject requests
be handled. The work for making this choice is offloaded to the helper function choose-

j ect Manager (), shownin Example 7.9, “client.cpp: Implementation of chooseSub-

| ect Manager () ”. For now, we just assume that we got back some reference, possibly nil, to a
remotet week: : Subj ect Manager object. Since we do not know for sure what the state of
thingsis on the server side or what decision the user made, we verify that we did not get back a nil
reference. If we got back avalid Subject Manager reference, we can use it just aswewould in a
Javaclient to request Subject references by name.

t, we request the reference to the remote Subject. The symbolic name we use here is the same
at specified in the server application (not shown in this chapter). Note that using a hard-coded
ein thisway is not recommended, but we use it here for the sake of simplicity. Once we have
areference, we verify that it is not nil before trying to useit.

We now narrow our attention to the handling of the Subject reference that was returned by the Subject
Manager. The code shown in Example 7.8, “ client.cpp: Implementation of mai n() , Part [1” comes
fromthe“...” block in Example 7.7, “ client.cpp: Implementation of mai n() , Part I”. At this point in the
application execution, we know that we have anon-nil t week: : Subj ect reference, so we need to
narrow it to our specific type, create an Observer servant, and attach it to the remote Subject.

Example 7.8. client.cpp: Implementation of mai n() , Part Il

1 StringGobserverlmpl* string_observer(NULL);
Port abl eServer:: Qojectld var observer _id;

5
/1 Attenpt to narrow subj to the nore specific reference type
/1 CxxClientTest::StringSubject_var. |If this fails, an
/1 exception will be thrown and caught bel ow.
CxxClientTest:: StringSubject_var string_subj

10 CxxCient Test::StringSubject:: narrow subj )_; 0
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/1 Request the current value before we create the Cbserver.
/1 In this way, we can see the persistent state nmintained
/1 by the Subject.
15 char* cur_value = string_subj->getVal ue();
std::cout << "Current string value is '" << cur_val ue <<
<< std::endl;
del ete cur_val ue;

20 /1 Create our Qbserver servant.
string_observer = new StringQobserverlnpl (string_subj);

/1l Register the newy created servant with our ORB's PQA
observer _id =
25 corba_service.regi sterbject(string_observer,
"StringGbserver");

/1 This could be done in the StringQoserverlnpl constructor,

/1 but we do it here in this exanple just to make it clear
30 /[l that it is inmportant.

string_subj->attach(string_observer->_this());

const std::string exit_string("Q");
std::string cur_string;

©Q OO

35
for (55 )
{
std::cout << "Enter a string (Qto quit): ";
std::cin >> cur_string;
40
if ( exit_string !'= cur_string )
string_subj->setVal ue(cur_string.c_str());
45 el se
br eak;
}
}
50 }
catch (...)

vpr DEBUG vpr DBG_ALL, vprDBG CRI TI CAL_LVL)
<< "Caught an unknown exception during object interaction!\n"
55 << vpr DEBUG_FLUSH,

}
/1 We're done, so now we have to clean up after ourselves.
/1 The order of operations here is inportant.
60 if ( NULL != string_observer )
{
string_observer->detach();
cor ba_service. unregi ster bj ect (observer _id);
del ete string observer;
65 }

jven anon-nil Subject reference, we now need to narrow it to our specific Subject type,

xCl i ent Test:: StringSubj ect . If the narrowing fails, an exception will be thrown. In
case, we are done because we did not get back areference we can use.

the narrowing succeeded, then we can create an Observer servant (an instance of our class

ri ngObserver | nmpl). Inour local ORB, this servant will handle accesses from remote ob-
ts—namely, the Subject to which it is attached.

ext, we register our newly created Observer servant with the POA in the local CORBA Service.
giveit an arbitrary name, and it gives us a unique identifier for the servant. We will need this
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identifier later when the application is shutting down and cleaning up after itself.

t long last, we can attach our Observer to the remote Subject. The mechanism for doing thisis

ly identical to the Java version. The only differenceis the use of the - > operator, which is not
t in Java. Once the Subject knows about our Observer, it will be informed of all state
changes.

thisloop, we ask the user for input and then pass that input to the Subject'sset Val ue() meth-
We do this until the user entersthe string " Q' , which denotes that 'he wants to quit the applic-
on.

isiswhere we modify the state of the remote Subject. We pass the C string version of the user-
ified string as the argument to CxxCl i ent Test : : Stri ngSubj ect : : set Val ue().

e the user has requested to quit the application, we need to clean up the servant we constructed
er. First, we detach the Observer from the remote Subject. Next, we unregister our servant us-
he ID returned by the local CORBA Service. Finaly, we delete the heap memory allocated for
servant. With that, we are done.

Thelast part of the client application is the choice of the Subject Manager reference to use. In this ex-
ample, we put that code in the helper function chooseSubj ect Manager () . In thisfunction, we re-
guest thelist of valid Subject Manager references from the local CORBA Service and present thein-
formation about each one to the user. Using this information, the user selects one, and that referenceis
then returned to the caller. In areal-world example, the Subject Manager chooser would be much more
sophisticated than what we show in Example 7.9, “client.cpp: Implementation of chooseSubj ect -
Manager () ", but for the purposes of explaining the ideas, thiswill suffice.

Example 7.9. client.cpp: Implementation of chooseSubj ect Manager ()

1 tweek: : Subj ect Manager _var
chooseSubj ect Manager (t week: : Cor baSer vi ce& cor baServi ce)

t week: : Subj ect Manager _var subj _ngr;

5
/1 Request all the active Subject Manager references.
std::list<tweek::Subject Manager _var> ngrs =
cor baSer vi ce. get Subj ect Manager Li st () ;
10 std::list<tweek:: Subject Manager _var>::iterator cur_ngr;

/1 lterate over all the tweek:: Subject Manager references we
/1 have.
for ( cur_ngr = ngrs. begin();
15 cur_mgr !'= ngrs.end();
++cur _ngr )

{
try
{
20 /1 1t is not entirely safe to assume that *cur_ngr is
/] still valid at this point, even though it was valid
/1 when the ngrs |ist was constructed. Hence, we test
/1 it again now.
if (! (*cur_ngr)-> non_existent() )
25 {
std::string response;
const std::string proceed("y");
t week: : Subj ect Manager : : Subj ect Manager | nf oLi st _var
30 mgr _info = (*cur_ngr)->getlnfo();

std::cout << "\nSubject Mnager information:"
<< std::endl;

0 ©O©@e

50



C++ asaClient

35 /1 Loop over the information itens and print each
/1 keyl/value pair to the screen.

for ( CORBA: :ULong i = 0;
i < mgr_info->length(); e
++i )
40 {

std::cout << "\t" << nmgr_info[i].key <<" ="
<< ngr_info[i].value << std::endl;

}
45 std::cout << "Use this Subject Manager (y/n)? ";

std::cin >> response;

if ( proceed == response )
50 subj _mgr = *cur _nor;

br eak;
}
}
}

55 catch (...)

vpr DEBUG vpr DBG _ALL, vprDBG CRI TI CAL_LVL)
<< "Caught an unknown exception in "
<< "chooseSubj ect Manager | oop\ n"
60 << vpr DEBUG_FLUSH,

}
}

return subj _nor;

65 }

ing the givent week: : Cor baSer vi ce reference, we ask for the current list of valid
ek: : Subj ect Manager references. The referencesin thislist are guaranteed to be valid at
time the list was constructed.
e use an STL iterator to loop over thelist of returned t week: : Subj ect Manager references.
isloop presents each reference in sequence and asks the user if the current referenceis the one
e wants. The loop completes when the user selects areference or when no more references are
available.
hile the list of Subject Manager references was guaranteed to have contained valid references
en it was constructed, things may have changed since then. That is the nature of asynchronous
gramming. To be safe, we test the current Subject Manager reference to seeif it still refersto an
extant object. If so, we continue. If not, we skip it. Thisinvocation of
t week: : Subj ect Manager:: _non_exi st ent () may throw an exception, and for that
reason, we enclose the body of the for loop in atry/catch block.
hs possible for a single Naming Service to have multiple active Subject Manager references.
of these has a unique identifier within the Naming Service, but the identifier is not human
able. To work around this, we make use of the method
tweek: : Subj ect Manager : : get | nf o() . This method returns a sequence of key/value pairs
(both are strings) that can be used to identify which Subject Manager reference is the correct one.
Here, we request this information sequence and print al the key/value pairs. With this output, the
user can (hopefully) determine which Subject Manager reference to use.

Note

This exampleis purposefully ssmple to keep the code small. Readers are strongly encouraged to
come up with much more sophisticated choosing mechanisms here. For example, the flexibility
of the Subject Manager information sequence would alow choices to be made entirely in code
without any interactive user feedback.
ere, the user has selected the current Subject Manager as the correct one. We copy the reference
Glhe subj _ngr variable. Then, we break out of the loop and return subj _ngr to the caller.
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With that, we are done with our review of the C++ client API in Tweek. The use of CORBA allows Java
and C++ client code to be quite similar, and this can be helpful when migrating between the two. The
addition of the C++ client API in Tweek 0.13 also demonstrates one of the basic design philosophies of
Tweek: clients can be written in any language without concern for the language the server uses.
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Chapter 8. Python

The use of Python with Tweek is still being refined. While programmer's can make use of Python with
Tweek right now, Tweek includes very little built-in support to ease the use of Python. Such features are
planned for Tweek 1.2.
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Appendix A. Compiling Example Code

This appendix provides makefiles that can be used as starting points for compiling the example code
shown earlier. These can aso be used as the basis for future projects using Tweek.

I mportant

When compiling on Windows, special care must be taken to manage DLL symbol importing
correctly. The following preprocessor symbols must be defined when compiling all user code:

e USE core stub in nt_dll

» USE core stub_in nt_dll_NOT_DEFINED_Subject

It is especially important to define these two symbols when compiling C++ code generated by
the omniORB IDL compiler (omniidl). Failure to define these symbols will result in run-time
errorsinvolving the registration of subjects with the Tweek Subject Manager. Other problems
may arise aswell.

The best way to define these symbolsisto use the/ D option to CL.EXE so that every C++ file
compiled has the symbols defined. This can be done easily using a Visual C++ project fileor in
amakefile. Example Visual C++ project files can be found with the Tweek test applications un-
der the directory tree YarWEEK_BASE_DI R% shar e\ t week\ t est .

SliderSubject

The following is a makefile that shows how to compile the code related to the Sl i der Subj ect ex-
ample presented in the section called “ Collaborative Slider”. It runs the IDL compiler, the C++ com-
piler, and the Java compiler. It assumes the use of omniidl, the JacORB compiler, and GCC in a Linux
environment.

APP_NAME= server

all:
$(MAKE) cxx_idl
$(MAKE) java_idl
$(MAKE) NO _DEPEND=0 cxx
$( MAKE) $( APP_NANVE)
$(MAKE) j ava
$(MAKE) Net wor kTest Bean. j ar
-$(MAKE) install

# Basi c options.

srcdir= .
NO_DEPEND= YES
| DL_CXX FILES= SliderSubject.cpp SliderSubject.h \

Wi t eboar dSubj ect . cpp Wi t eboar dSubj ect . h
| DL_JAVA FI LES= Sl i der Subj ect.java \
Wi t eboar dSubj ect . j ava

base srcs= Sl i der Subj ect | npl . cpp \
Wi t eboar dSubj ect | npl . cpp \
mai n. cpp

idl_srcs= \

$(filter-out $(base_srcs), $(notdir $(wildcard $(CXX_ GEN DIR)/*.cpp)))

56



Compiling Example Code

SRCS= $(base_srcs) $(idl_srcs)

JAVA_SRCS= net wor kt est/ Net wor kTest . j ava \
net wor kt est/ Sl i der Cbserver | npl . java \
net wor kt est/ Sl i der Subj ect Hol der . j ava \
net wor kt est / Whi t eboar dCbserver | npl . j ava \
net wor kt est / Whi t eboar dSubj ect Hol der . j ava

ALL CLASSES= net wor kt est/ *. cl ass

DZR BASE DIR=  $(shell flagpoll doozer --get-prefix)

i nclude $(DZR BASE DI R)/ ext /t week/ dzr . t week. nk

CXX_GEN DI R= .

CXX_| DL= $( TWEEK_| DL_CXX)

CXX_I DL_OPTS= $( TWEEK_ | DLFLAGS_CXX) \

$( TWEEK_ | DL_GENDI R_CXX) $( CXX_GEN_DI R)

CXX_I DL_I NCLUDES=

EXTRA_| NCLUDES+= -1 $(CXX_GEN_DI R

JAVA GEN DI R= $(srcdir)

JAVA | DL= $( TVNEEK | DL_JAVA)

JAVA | DL_OPTS= $( TWEEK_ | DLFLAGS_JAVA) \

$( TWEEK_| DL_GENDI R JAVA) $(JAVA GEN DI R)
JAVA | DL_| NCLUDES=

vpath %idl $(srcdir)
vpath % cpp $(CXX_CGEN DI R)

vpath %h $(CXX GEN_DIR)
vpath % java $(JAVA GEN DI R)

% cpp % h: %idl
$(CXX_IDL) $(CXX_ | DL_OPTS) $(CXX_| DL_I NCLUDES) $<

java_idl: $(1DL_JAVA FILES)

% java: %idl
$(JAVA I DL) $(JAVA_ IDL_OPTS) $(JAVA_ I DL_I NCLUDES) $<

cxx: $(0BJIS)
java: $(CLASSES)
server: $(0BJS)
$(LI NK) $( LI NK_OUT) $@ $( OBIS) $( TWEEK_LI BS) \
$(EXTRA LI BS) $(LI BS)

Net wor kTest Bean. j ar: $(JAVA_CLASSES)
$(JAR) cvf $@ $( ALL_CLASSES)

install:
cp Networ kTest Bean.jar $( TWEEK BASE DI R)/ shar e/ t week/ beans
cp $(srcdir)/ NetworkTest Bean. xni \
$( TWEEK_BASE_ DI R)/ shar e/ t week/ beans

CLEAN FI LES+= \

$(addprefix $(srcdir)/, $(1DL_CXX FILES)) \
$(addprefix $(srcdir)/networktest/, $(1DL_JAVA FILES)) \
$( CLASSES) tweek/*.cl ass

CLEAN DI RS+= $(srcdir)/tweek
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CLOBBER_FI LES+= Net wor kTest Bean. j ar

File Loader

The following is a makefile that shows how to compile the code related to the file loader Bean example
presented in the section called “File Loader”. All it must do is compile the Java code for the Bean.

all:
$(MAKE) j ava
$(MAKE) Fil eOpenTest Bean. j ar
-$(MAKE) install

# Basi c options.

srcdir= .

NO_DEPEND= YES

JAVA SRCS= fil eopent est bean/ Fi| eOpenTest Bean. j ava
ALL CLASSES= fil eopent est bean/*. cl ass

DZR BASE DI R= $(shell flagpoll doozer --get-prefix)
i ncl ude $(DZR _BASE_DI R)/ ext/tweek/ dzr.tweek. nmk

java: $(CLASSES)

Fi | eOpenTest Bean.jar: $(JAVA CLASSES)
$(JAR) cvf $@ $(ALL_CLASSES)

install:
cp Fil eOpenTest Bean.jar $(TWEEK BASE DI R)/ shar e/ t week/ beans
cp $(srcdir)/Fil eOpenTest Bean. xni \
$( TWEEK_BASE_DI R)/ shar e/ t week/ beans

CLOBBER_FI LES+= Fi | eOpenTest Bean. j ar
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Appendix B. CORBA Implementations

In order to use CORBA, a CORBA implementation must be available. As of thiswriting, Tweek uses
omniORB 3.0.4 and newer [Omn02] for a C++ ORB. Since Tweek usesthe POA, any C++ ORB may be
used with only afew changes to the code.

For the Java side, OpenORB 1.2.0 [Ope02] and newer [Ope03] have been used. Java IDL [Jid02], the
CORBA implementation that comes with the Java Development Kit (JDK), does not fully implement the
POA as of JDK 1.3.1. With the release of JDK 1.4.0, Java IDL has a complete, working POA imple-
mentation and can be used without taking any special steps.

To use an alternate ORB with Java, two arguments must be passed to the Java virtual machine. They are
based on the ORB implementation. For example, if using OpenORB, the following two arguments must
be specified:

1. - Dor g. ong. CORBA. ORBCl ass=or g. openor b. CORBA. ORB
2. - Dor g. ong. CORBA. ORBSI ngl et onC ass=or g. openor b. CORBA. ORBSingleton

Other ORBswill vary in the location of the ORBCl ass and the ORBSI ngl et onCl ass. Refer to the
documentation of the specific ORB to find out more about using it instead of JavaIDL.

For Python, most testing thus far has been done with omniORBpy 2.0 and newer. Using ominORBpy re-
quires that omniORB be installed since omniORBpy is primarily just a Python wrapper wround the C++
CORBA implementation. We are watching the development of Fnorb [Fno03] as an aternative to omni-
ORBpy. Fnorb offers a pure-Python implementation of CORBA. In other words, it requires no natively
compiled code to operate. Prior to December 2003, Fnorb lacked a POA implementation, so it was not a
viable option, but work is still under way to provide a complete CORBA 2.3 implementation.
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A full binary distribution of Tweek comes with binary code from several other software projects not af-
filiated with the Juggler Project or lowa State University. Tweek makes use of redistributable code from
the following packages:

JacORB (http://www.jacorb.org/)

* JDOM (http://mwww.jdom.org/)

» JGoodies ook and fedl (http://www.jgoodies.com/)

» Kunststoff look and fedl (http://www.incors.org/)
 Liquid look and feel (http://liquidlnf.sourceforge.net/)
» Metouialook and feel (http://mif.sourceforge.net/)

» OpenORB (http://openorb.sourceforge.net/)

The licenses for each of these software packages can be found in
$TWEEK_BASE DI R/ shar e/t week/ dat a/ | i censes.
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Appendix D. GNU Free Documentation
License

Version 1.2, November 2002

FSF Copyright note

Copyright (C) 2000,2001,2002 Free Software Foundation, Inc. 59 Temple Place, Suite
330, Boston, MA 02111-1307 USA Everyone is permitted to copy and distribute ver-
batim copies of this license document, but changing it is not allowed.

PREAMBLE

The purpose of this License isto make a manual, textbook, or other functional and useful document
"free" in the sense of freedom: to assure everyone the effective freedom to copy and redistribute it, with
or without modifying it, either commercially or noncommercially. Secondarily, this License preserves
for the author and publisher away to get credit for their work, while not being considered responsible
for modifications made by others.

This Licenseisakind of "copyleft”, which means that derivative works of the document must them-
selves be free in the same sense. It complements the GNU General Public License, which is a copyleft
license designed for free software.

We have designed this License in order to use it for manuals for free software, because free software
needs free documentation: afree program should come with manuals providing the same freedoms that
the software does. But this License is not limited to software manuals; it can be used for any textual
work, regardless of subject matter or whether it is published as a printed book. We recommend this Li-
cense principally for works whose purpose is instruction or reference.

APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that contains a notice placed by the
copyright holder saying it can be distributed under the terms of this License. Such anotice grants a
world-wide, royalty-free license, unlimited in duration, to use that work under the conditions stated
herein. The "Document”, below, refers to any such manual or work. Any member of the publicisali-
censee, and is addressed as "you". Y ou accept the license if you copy, modify or distribute the work in a
way requiring permission under copyright law.

A "Modified Version" of the Document means any work containing the Document or a portion of it,
either copied verbatim, or with modifications and/or translated into another language.

A "Secondary Section" is anamed appendix or a front-matter section of the Document that deals exclus-
ively with the relationship of the publishers or authors of the Document to the Document's overall sub-
ject (or to related matters) and contains nothing that could fall directly within that overall subject. (Thus,
if the Document isin part atextbook of mathematics, a Secondary Section may not explain any mathem-
atics.) The relationship could be a matter of historical connection with the subject or with related mat-
ters, or of legal, commercial, philosophical, ethical or political position regarding them.

The"Invariant Sections" are certain Secondary Sections whose titles are designated, as being those of
Invariant Sections, in the notice that says that the Document is released under this License. If a section
does not fit the above definition of Secondary then it is not allowed to be designated as Invariant. The
Document may contain zero Invariant Sections. If the Document does not identify any Invariant Sec-
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tions then there are none.

The"Cover Texts' are certain short passages of text that are listed, as Front-Cover Texts or Back-Cover
Texts, in the notice that says that the Document is released under this License. A Front-Cover Text may
be at most 5 words, and a Back-Cover Text may be at most 25 words.

A "Transparent” copy of the Document means a machine-readable copy, represented in aformat whose
specification is available to the general public, that is suitable for revising the document straightfor-
wardly with generic text editors or (for images composed of pixels) generic paint programs or (for draw-
ings) some widely available drawing editor, and that is suitable for input to text formatters or for auto-
matic trandation to a variety of formats suitable for input to text formatters. A copy made in an other-
wise Transparent file format whose markup, or absence of markup, has been arranged to thwart or dis-
courage subsequent modification by readers is not Transparent. An image format is not Transparent if
used for any substantial amount of text. A copy that is not "Transparent” is called "Opague”.

Examples of suitable formats for Transparent copies include plain ASCII without markup, Texinfo input
format, LaTeX input format, SGML or XML using a publicly available DTD, and standard-conforming
simple HTML, PostScript or PDF designed for human modification. Examples of transparent image
formats include PNG, XCF and JPG. Opague formats include proprietary formats that can be read and
edited only by proprietary word processors, SGML or XML for which the DTD and/or processing tools
are not generally available, and the machine-generated HTML, PostScript or PDF produced by some
word processors for output purposes only.

The "Title Page" means, for a printed book, the title page itself, plus such following pages as are needed
to hold, legibly, the material this License requires to appear in thetitle page. For worksin formats which
do not have any title page as such, "Title Page" means the text near the most prominent appearance of
the work's title, preceding the beginning of the body of the text.

A section "Entitled XY Z" means a named subunit of the Document whose title either is precisely XY Z
or contains XY Z in parentheses following text that translates XY Z in another language. (Here XY Z
stands for a specific section name mentioned below, such as " Acknowledgements', "Dedications”, "En-
dorsements’, or "History".) To "Preserve the Title" of such a section when you modify the Document
means that it remains a section "Entitled XY Z" according to this definition.

The Document may include Warranty Disclaimers next to the notice which states that this License ap-
plies to the Document. These Warranty Disclaimers are considered to be included by reference in this
License, but only as regards disclaiming warranties: any other implication that these Warranty Disclaim-
ersmay haveisvoid and has no effect on the meaning of this License.

VERBATIM COPYING

Y ou may copy and distribute the Document in any medium, either commercially or noncommercialy,
provided that this License, the copyright notices, and the license notice saying this License appliesto the
Document are reproduced in all copies, and that you add no other conditions whatsoever to those of this
License. Y ou may not use technical measures to obstruct or control the reading or further copying of the
copies you make or distribute. However, you may accept compensation in exchange for copies. If you
distribute alarge enough number of copies you must also follow the conditionsin section 3.

Y ou may also lend copies, under the same conditions stated above, and you may publicly display copies.

COPYING IN QUANTITY

If you publish printed copies (or copiesin mediathat commonly have printed covers) of the Document,
numbering more than 100, and the Document's license notice requires Cover Texts, you must enclose
the copiesin coversthat carry, clearly and legibly, al these Cover Texts: Front-Cover Texts on the front
cover, and Back-Cover Texts on the back cover. Both covers must also clearly and legibly identify you
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as the publisher of these copies. The front cover must present the full title with all words of the title
equally prominent and visible. Y ou may add other material on the coversin addition. Copying with
changes limited to the covers, aslong as they preserve the title of the Document and satisfy these condi-
tions, can be treated as verbatim copying in other respects.

If the required texts for either cover are too voluminousto fit legibly, you should put the first ones listed
(as many asfit reasonably) on the actual cover, and continue the rest onto adjacent pages.

If you publish or distribute Opagque copies of the Document numbering more than 100, you must either
include a machine-readable Transparent copy aong with each Opague copy, or state in or with each
Opaque copy a computer-network location from which the general network-using public has access to
download using public-standard network protocols a complete Transparent copy of the Document, free
of added material. If you use the latter option, you must take reasonably prudent steps, when you begin
distribution of Opague copies in quantity, to ensure that this Transparent copy will remain thus access-
ible at the stated location until at least one year after the last time you distribute an Opague copy
(directly or through your agents or retailers) of that edition to the public.

It is requested, but not required, that you contact the authors of the Document well before redistributing
any large number of copies, to give them a chance to provide you with an updated version of the Docu-
ment.

MODIFICATIONS

Y ou may copy and distribute a Modified Version of the Document under the conditions of sections 2
and 3 above, provided that you release the Modified Version under precisely this License, with the Mod-
ified Version filling the role of the Document, thus licensing distribution and modification of the Modi-
fied Version to whoever possesses a copy of it. In addition, you must do these things in the Modified
Version:

GNU FDL Modification Conditions

A. Useinthe Title Page (and on the covers, if any) atitle distinct from that of the Document, and from
those of previous versions (which should, if there were any, belisted in the History section of the
Document). Y ou may use the same title as a previous version if the original publisher of that version
gives permission.

B. List on the Title Page, as authors, one or more persons or entities responsible for authorship of the
modifications in the Modified Version, together with at least five of the principal authors of the Doc-
ument (all of its principal authors, if it has fewer than five), unless they release you from this require-
ment.

. State on the Title page the name of the publisher of the Modified Version, as the publisher.

. Preserve all the copyright notices of the Document.

. Add an appropriate copyright notice for your modifications adjacent to the other copyright notices.

m m O O

. Include, immediately after the copyright notices, alicense notice giving the public permission to use
the Modified Version under the terms of this License, in the form shown in the Addendum below.

G. Preserve in that license notice the full lists of Invariant Sections and required Cover Texts givenin
the Document's license notice.

H. Include an unaltered copy of this License.

I. Preservethe section Entitled "History", Preserveits Title, and add to it an item stating at least the
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title, year, new authors, and publisher of the Modified Version as given on the Title Page. If thereis
no section Entitled "History" in the Document, create one stating the title, year, authors, and publish-
er of the Document as given on its Title Page, then add an item describing the Modified Version as
stated in the previous sentence.

J. Preserve the network location, if any, given in the Document for public access to a Transparent copy
of the Document, and likewise the network locations given in the Document for previous versions it
was based on. These may be placed in the "History" section. Y ou may omit a network location for a
work that was published at least four years before the Document itself, or if the original publisher of
the version it refers to gives permission.

K. For any section Entitled "Acknowledgements" or "Dedications", Preserve the Title of the section, and
preservein the section all the substance and tone of each of the contributor acknowledgements and/or
dedications given therein.

L. Preserve al the Invariant Sections of the Document, unaltered in their text and in their titles. Section
numbers or the equivalent are not considered part of the section titles.

M Delete any section Entitled "Endorsements”. Such a section may not be included in the Modified Ver-
sion.

N. Do not retitle any existing section to be Entitled "Endorsements’ or to conflict in title with any In-
variant Section.

O. Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appendices that qualify as Secondary Sec-
tions and contain no material copied from the Document, you may at your option designate some or al
of these sections asinvariant. To do this, add their titlesto the list of Invariant Sectionsin the Modified
Version's license notice. These titles must be distinct from any other section titles.

Y ou may add a section Entitled "Endorsements’, provided it contains nothing but endorsements of your
Modified Version by various parties--for example, statements of peer review or that the text has been
approved by an organization as the authoritative definition of a standard.

Y ou may add a passage of up to five words as a Front-Cover Text, and a passage of up to 25 words as a
Back-Cover Text, to the end of thelist of Cover Textsin the Modified Version. Only one passage of
Front-Cover Text and one of Back-Cover Text may be added by (or through arrangements made by) any
one entity. If the Document already includes a cover text for the same cover, previously added by you or
by arrangement made by the same entity you are acting on behalf of, you may not add another; but you
may replace the old one, on explicit permission from the previous publisher that added the old one.

The author(s) and publisher(s) of the Document do not by this License give permission to use their
names for publicity for or to assert or imply endorsement of any Modified Version.

COMBINING DOCUMENTS

Y ou may combine the Document with other documents released under this License, under the terms
defined in section 4 above for modified versions, provided that you include in the combination all of the
Invariant Sections of all of the original documents, unmodified, and list them al as Invariant Sections of
your combined work in its license notice, and that you preserve all their Warranty Disclaimers.

The combined work need only contain one copy of this License, and multiple identical Invariant Sec-
tions may be replaced with a single copy. If there are multiple Invariant Sections with the same name
but different contents, make the title of each such section unique by adding at the end of it, in paren-
theses, the name of the original author or publisher of that section if known, or else a unique number.
Make the same adjustment to the section titlesin the list of Invariant Sections in the license notice of the
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combined work.

In the combination, you must combine any sections Entitled "History” in the various original documents,
forming one section Entitled "History"; likewise combine any sections Entitled "Acknowledgements’,
and any sections Entitled "Dedications"”. Y ou must delete all sections Entitled "Endorsements”.

COLLECTIONS OF DOCUMENTS

Y ou may make a collection consisting of the Document and other documents released under this Li-
cense, and replace the individual copies of this License in the various documents with a single copy that
isincluded in the collection, provided that you follow the rules of this License for verbatim copying of
each of the documentsin al other respects.

Y ou may extract a single document from such a collection, and distribute it individually under this Li-
cense, provided you insert a copy of this License into the extracted document, and follow this Licensein
all other respects regarding verbatim copying of that document.

AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and independent documents or
works, in or on avolume of a storage or distribution medium, is called an "aggregate” if the copyright
resulting from the compilation is not used to limit the legal rights of the compilation's users beyond what
the individual works permit. When the Document is included in an aggregate, this License does not ap-
ply to the other works in the aggregate which are not themselves derivative works of the Document.

If the Cover Text requirement of section 3 is applicable to these copies of the Document, then if the
Document is less than one half of the entire aggregate, the Document's Cover Texts may be placed on
coversthat bracket the Document within the aggregate, or the electronic equivalent of coversif the Doc-
ument isin electronic form. Otherwise they must appear on printed covers that bracket the whole ag-
gregate.

TRANSLATION

Trandation is considered a kind of modification, so you may distribute translations of the Document un-
der the terms of section 4. Replacing Invariant Sections with translations requires special permission
from their copyright holders, but you may include translations of some or al Invariant Sectionsin addi-
tion to the original versions of these Invariant Sections. Y ou may include a translation of this License,
and all the license notices in the Document, and any Warranty Disclaimers, provided that you also in-
clude the original English version of this License and the original versions of those notices and disclaim-
ers. In case of a disagreement between the trandation and the original version of this License or anotice
or disclaimer, the original version will prevail.

If asection in the Document is Entitled " Acknowledgements', "Dedications’, or "History", the require-
ment (section 4) to Preserveits Title (section 1) will typically require changing the actual title.

TERMINATION

Y ou may not copy, modify, sublicense, or distribute the Document except as expressly provided for un-
der this License. Any other attempt to copy, modify, sublicense or distribute the Document is void, and

will automatically terminate your rights under this License. However, parties who have received copies,
or rights, from you under this License will not have their licenses terminated so long as such parties re-

main in full compliance.
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FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU Free Documentation Li-
cense from time to time. Such new versions will be similar in spirit to the present version, but may differ
in detail to address new problems or concerns. See http://www.gnu.org/copyleft/.

Each version of the Licenseis given adistinguishing version number. If the Document specifies that a
particular numbered version of this License "or any later version" appliesto it, you have the option of
following the terms and conditions either of that specified version or of any later version that has been
published (not as a draft) by the Free Software Foundation. If the Document does not specify aversion
number of this License, you may choose any version ever published (not as a draft) by the Free Software
Foundation.

ADDENDUM: How to use this License for your
documents

To use this License in a document you have written, include a copy of the Licensein the document and
put the following copyright and license notices just after the title page:

Sample Invariant Sectionslist

Copyright (¢) YEAR YOUR NAME. Permission is granted to copy, distribute and/or
modify this document under the terms of the GNU Free Documentation License, Ver-
sion 1.2 or any later version published by the Free Software Foundation; with no In-
variant Sections, no Front-Cover Texts, and no Back-Cover Texts. A copy of theli-
censeisincluded in the section entitled "GNU Free Documentation License".

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace the "with...Texts." line
with this:

Sample Invariant Sectionslist

with the Invariant Sectionsbeing LIST THEIR TITLES, with the Front-Cover Texts
being LIST, and with the Back-Cover Textsbeing LIST.

If you have Invariant Sections without Cover Texts, or some other combination of the three, merge those
two alternatives to suit the situation.

If your document contains nontrivial examples of program code, we recommend releasing these ex-
amplesin parallel under your choice of free software license, such asthe GNU General Public License,
to permit their use in free software.
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Glossary
A

application programmer inter-
face

Common Object Request
Broker Architecture

distributed programming

Extensible Markup Language

graphical user interface

An application programmer interface is the documented, programat-
ic interface used by programmers to access a software library.

The Common Object Request Broker Architecture (CORBA) isa
standard specified by the Object Management Group for distributed
object-oriented programming. It is both platform- and language-
independent. |mplementations of CORBA are available from many
vendors for awide variety of programming languages.

Distributed programming is a paradigm in which software compon-
ents areinstalled on physically separated computers and accessed re-
motely though a network. Examples of distributed programming in-
clude Sun's Remote Procedure Calls (RPC), Java's Remote Method
Invocation (RMI), Microsoft's Component Object Model (COM),
and the Common Object Request Broker Architecture (CORBA).
RPC is based on the procedural programming paradigm used by lan-
guages such as C and Pascal. With RPC, procedures residing in
memory on remote machines are accessed. The other exampleslis-
ted are based on the object-oriented programming paradigm used by
languages such as C++, Java, Smalltalk, and Python. In this case,
software objects and their methods are accessed remotely.

The eXtensible Markup Language (XML) is a specification from the
World Wide Web Consortium. XML itself is alanguage for specify-
ing well-defined, structured document markup.

Graphical user interfaces are used in modern operating systems that
support the concept of “windows’. The windows provide a visual
representation of an application and usually have a border and atitle
to distinguish one window from another. Within the window, there
are graphical elements known as “widgets’ that make up the full in-
terface. Widgets include pull-down menus, clickable buttons, and
scroll bars.
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Glossary

IDL compiler

interface

Interface Definition Language

Internet Inter-ORB Protocol

JavaBean

Java Native Interface

A software tool that reads an IDL file and generates code in a specif-
ic language (e.g., Java, C++, Smalltalk, etc.). This code may be any-
thing, but typically, it is stub or skeleton code that is extended by
user-defined code that completes the interface implementation.

Several types of “interfaces’ exist within the scope of Tweek:

» InJava thereisakeywordi nt er f ace that can be used to
define a set of methods that must be part of an implementing
class. Classesthat claim to implement a given interface must
define the methods described by the interface or declare them-
selves abstract.

* InIDL, aninterface is essentially identical to a Java interface, but
an IDL compiler can generate code from the IDL. The interface
methods must still be implemented (by a C++ class, for example),
and thus, the main function of an IDL interfaceisto define alan-
guage-independent signature through which CORBA communica-
tion may occur.

e InC++, thereisnoi nt er f ace keyword asin Javaand IDL.
Theterm “interface” istypically applied to abstract classes (those
with pure virtual methods). More generaly, it isuse to refer to the
collection of methods defined by a class.

The Interface Definition Language is a simple language used to
define the interface (or signature) an object will have. An interface
is composed solely of methods (functions) that may be invoked on
an object (data element). No data members are present in the inter-
face definition. IDL is not tied to a specific language but instead
must be compiled into another language where the interface will be
implemented.

The Internet Inter-ORB Protocol (I1OP) is part of the CORBA spe-
cification. It is used to standardize communication between ORBs
so that ORBs from different vendors can inter-operate seamlessly.

JavaBeans are the component architecture of the Java programming
language. There are no restrictions on the interfaces implemented by
JavaBeans, though it is strongly recommended that they implement
java.io. Serializable.

The Java Native Interface is the bridge between a Java virtual ma-
chine (JVM) and natively compiled code. Native code can load a
JVM and get access to Java objects through it, or Java classes may
have native methods that are loaded by the JVM.
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Glossary

Object Request Broker

Portable Object Adapter

Remote Method Invocation

servant

XML

An Object Request Broker (ORB) is used by CORBA for manage-
ment of interface implementation objects (servants) and the refer-
ences made to those objects. ORBs communi cate with each other us-
ing a client/server model, though two ORBs may both act as servers
and clients during the transactions.

The Portable Object Adapter (POA) the standard object adapter and
is part of the CORBA 2.3 specification. It is used together with 110P
to allow ORB implementations from different vendors to commu-
nicate. A single ORB may have multiple POAs each tailored to a
certain task using parameterized characteristics.

Remote Method Invocation (RMI) is a mechanism for gaining ac-
cess to remote Java code. It isimplemented as part of the Java virtu-
al machine and was originally intended to be comparable to
CORBA.. RMI alows easy access to code between two virtual ma-
chines, but it does not have the cross-language features of CORBA.

In CORBA, aservant is an instance of an interface implementation
that is registered with an ORB. A servant receives method invoca
tions through the CORBA object adapter.

See Extensible Markup Language.
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