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Abstract

The huge success of the Internet encourages existing systems to
evolve by using this technology. This paper presents the meta-CASE
system JKogge which is designed like a CASE browser and integrates
CASE and Internet technology.
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1 Introduction

Internet

The overwhelming success of the Internet { especially the World Wide Web
(WWW) { has its e�ect on all �elds of software engineering. Not only techni-
cal requirements and problems resulting from highly distributed documents
and systems but also changes of user expectations have to be considered.

One main expectation or idea seems to crystallize: 'all is in the net'. That
means the work space of a user is the Internet. In this scenario the users
get their resources { systems and documents { through the Internet. It is
irrelevant if a resource has its location in Chicago, Berlin, or Koblenz, because
only the addresses di�er, nothing else. And everything should happen the
easy 'point and click' way of the WWW.

Component-Oriented Development

The success of the Internet and therefore the need for distributed resources
also gives software component technology a push. This technology is closely
related to 'distributed scenarios' which perfectly describe the situation in the
Internet. Although the request for component technology is very old [M68],



although the idea of modularization is well-known and established (e.g. in
Ei�el, ADA, Oberon) and although the existence of component systems (e.g.
DCOM, CORBA, JavaBeans) is reality, there is still a lack of a clear de�nition
of components. Many de�nitions, for example in Booch [B87] or Jacobson
[J93], only demand the property of modularity. Industrial standards like
DCOM declare anything a component which implements their interfaces.
Others like Orfali et al. [OHE96] and Sametinger [Sa97] add the request for
a de�ned environment and standard interfaces for interoperability.

A very restrictive de�nition is made by Szyperski [S97] based on the results
of an ECOOP workshop. He states that a component is a unit which can
be deployed independently, which is used by third-parties, and which has no
persistent state.

We refer { with limitations { to this de�nition. We will precise our use of
components in Section 2.3.

CASE

The demands emerging from the use of the Internet as well as the use of
components have strong in
uence on the production and use of CASE and
meta-CASE tools.

Traditional meta-CASE tools and the CASE tools, which are built by them
(e.g. [ESU96], [DK95], [KLR96], [JJQ98]), are more or less large monolithic
systems. These systems follow a client server approach but their focus is on
processing local documents. The user interface is also a traditional one.

But with the Internet in mind the requirements of the users lead to CASE
tools which act and look like CASE browsers. Figure 1 sketches this concept.

Figure 1: CASE Tools and Documents in the Internet Context

The scenario would be as follows: The user clicks on a certain link on
a WWW page, which represents a CASE document, and the needed CASE
tool for this document is transferred to her or his local machine from any
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place in the intra- or Internet. All functionality needed is loaded from the
intra- or Internet to the workstation of the user.

In this paper we describe how CASE and Internet technology concepts
were integrated. The main ideas of the implemented system { called JKogge

{ are pointed out in Section 2. An example for components in JKogge is
shown in Section 3. Section 4 �nally describes the current state of the
JKogge system and gives an outlook to its further development.

2 JKogge

JKogge realizes the integration of CASE and Internet concepts sketched in
the introduction. The three main new elements of JKogge are

� the concept of distributed graphs,

� the idea of processing graphs by components which are realized by plug-
ins,

� a base system which is fairly small and only responsible for loading
documents and components.

JKogge is based on the meta-CASE system KOGGE [ESU96] and its main
ideas which are presented in the next section. This description is followed
by an explanation of the three concepts mentioned above. The chapter is
completed by a short presentation of the implementation.

2.1 KOGGE

JKogge is based on KOGGE [ESU96], a meta-CASE system which allows
the generation of tools for visual languages. The system has been used to
produce editors for visual languages used in software engineering { like data

ow diagrams [D96], entity relationship diagrams, class diagrams [KU96] {
as well as for languages used to specify services in the telecommunication
business [P98], and for software evaluation [PL97].

The basic idea of KOGGE is to specify tools and not to program every sin-
gle one of them. In order to achieve this there is a separation between a base

system common for all tools and a tool description which is unique for each
tool (see Figure 2). A speci�c KOGGE tool results from the interpretation
of the tool description by the base system.

The separation between tool description and base system is invisible to
the users of KOGGE tools, both parts act together like a single system.
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Figure 2: Structure of KOGGE Tools

The tool description contains the aspects speci�c to a KOGGE tool for a
certain visual language and is divided into three parts describing: the con-
cepts of the visual language, the structure of the menus and the interaction
with the user. There is a distinct description formalism for all these three
parts: extended entity relationship diagrams augmented by a constraint lan-
guage (EER/GRAL)[EF94], menu graphs and state charts.

The core functionality which is used for all tools is provided by the base
system which is programmed in C++ and uses the CAD-system VARIOCAD
[DRB93],[Me95] for visualization.

As mentioned above, KOGGE was successfully used to build a variety of
tools. The aim of the JKogge system is on the one hand to provide a frame-
work which preserves the main concepts of KOGGE (like the separation of
tool description and base functionality ) but on the other hand to incorpo-
rate the handling of tools used in the Internet context. In addition to this
integration a number of further changes were also made. The functionality
of the base system was greatly reduced and the graphical modules are not
realized by libraries any more but by plug-ins which achieve this functionality
in a more declarative manner.

2.2 Distributed Graphs

KOGGE already used graphs in order to store the tool description and the
data produced by the application (see Figure 2). Since JKogge deals with a
distributed scenario, the concept of the graphs used was modi�ed. In JKogge
a distributed graph [BS98] is a graph which is decomposed into a number of
physical graphs (subgraphs). These subgraphs, related by shared vertices
and connecting edges, are called documents.

This de�nition implies that each subgraph can be loaded, processed, and
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stored independently. This is achieved by mapping the coherent logical view
of graphs to a distributed physical structure. In the logical view, illustrated
in Figure 3, there are elements which belong to several graphs (like vertex v

and edge e).

Figure 3: Logical and Physical View in JKogge

In the physical structure these common elements are represented by proxy

vertices and proxy edges. I.e. there are vertices and edges which have a
special type { ProxyVertex, AnchorProxyVertex for vertices and ProxyEdge for
edges { referring to vertices or edges in other graphs. In JKogge graphs
are identi�ed by their locations which are described as Internet addresses
(following the URL convention).

2.3 Components in JKogge

Components are realized by JKogge-plug-ins. The use and the meaning of
plug-in in this context is quite similar to the use of this term in other soft-
ware systems, like in EudoraTM or NetscapeTM . The latter, for example,
de�nes a plug-in as: ".. software programs that extend the capabilities of
Netscape in a speci�c way". Following this de�nition a JKogge-plug-in ex-
tends the capabilities of the JKogge base system. From a di�erent point of
view JKogge-plug-ins can be seen as components which are built for spe-
ci�c document types. A JKogge-plug-in does process documents of a certain
document type. In principle, this processing is arbitrary and up to the com-
ponent in question. Thus, JKogge-plug-ins meet Szyperski's de�nition (see
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p. 2) with the additional demand that there has to be a base system loading
the plug-ins. Typical examples of JKogge-plug-ins1 are viewers, editors or
interpreters of documents.

Structure

In principle a plug-in is a unit with its own thread of control which is able
to process documents. Figure 4 gives a schematic description of a plug-in.

Figure 4: Structure and Communication of JKogge-Plug-Ins

Plug-ins are designed to process documents. The number and the type of
documents, which a plug-in can process, is de�ned by its slots. A slot is a
named and typed �eld in which a document can be put in. The type of the
slot describes the type of the document which can be contained. Documents
can be added to or removed from the slots at run-time.

Communication

The communication among the plug-ins in the base system is an asyn-
chronous message-passing. I.e. there are message objects { called JKogge-

messages { which are exchanged between plug-ins. Some messages are re-
quests issued to one plug-in by another, other messages deliver data or noti-
�cations.

A JKogge-message is an object sent from one plug-in to another. It con-
tains information about the sender, the speci�c command to be executed, a
document and speci�c vertices in the document. The messages are processed
in the order in which they are received. At one point of time a plug-in can
only process one message. Because each plug-in has its own thread of con-
trol, other messages can be put in a message queue { concurrently { by other
plug-ins but processing is delayed until the processing of the message worked
on is �nished.

1In the following we will use the term plug-in instead of JKogge-plug-in.
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2.4 Base System

The base system is responsible for loading plug-ins and documents. It sup-
ports not only access to the local �le system but also supports access via
Internet addresses. Figure 5 shows a schematic description of the base sys-
tem. It can be seen that a number of connected documents and three plug-ins
have been loaded.

Figure 5: Base System

Connected documents are loaded by the base system on demand. I.e. only
if a plug-in explicitly requests a document, this document will be loaded.

The second major task of the base system is to serve as a mediator (see
[GHJ+95] between the plug-ins. When a plug-in is loaded it automatically
gets connected to the base system. Thus, the plug-in is able to get a connec-
tion to another plug-in by the base system without knowing speci�c details
about its location. The connection between di�erent plug-ins is used to ex-
change JKogge-messages.

Further tasks of the base system are the management of user information,
including authorization, and providing services for customizing the user's
environment.

2.5 Implementation

The JKogge base system and the plug-ins are implemented in Java. The
graphs used throughout the system are stored and manipulated with a deriva-
tive (JGraLab) of a software called GraLab [DW98].

All plug-ins work in their own thread of control. They all share a com-
mon interface and are packed into Java archive �les using some of the bean
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features. The base system is able to load these .jar �les2 and unpack them.
The implementation was done by applying design patterns [GHJ+95] ex-
tensively. The JGraLab for example employs the abstract factory pattern
to choose whether graphs are stored in an ObjectStoreTM database or as
ordinary �les.

3 Components in JKogge

As described in the last section, a JKogge tool consists of a small base system
and a number of plug-ins which ful�ll small, limited tasks. Following the
KOGGE approach, a CASE tool realized with JKogge consists of a set of
tool descriptions, the base system and a number of plug-ins. These plug-ins
do for example interpret the tool description like a state chart interpreter, an
action interpreter or e.g. take care of the visualization of the user interface.

This section describes some of the plug-ins, how they work and how they
communicate with each other. The plug-ins presented take care of the visu-
alization of the windows and dialogs used in a concrete tool.

3.1 Plug-ins

A dialog used in a CASE tool could look like this:

Figure 6: Dialog Used in a CASE Tool

There are JKogge plug-ins which allow to specify the windows and dialogs

2To illustrate the size of the �les some numbers:
{ base system: appr. 70 classes/interfaces and 90 kbyte
{ plug-ins: appr. 2-25 classes and 5-70 kbyte
{ JGraLab: 100 classes/interfaces and 80 kbyte
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needed. This task is realized by three plug-ins: a parser-, a create-, and a
visualize plug-in.

At present the dialogs needed are speci�ed by a simple textual language.
The description is parsed into a graph which serves as a template for the
windows and dialogs which can be used in the tool. In order to actually
use these dialogs a working copy of the template graph has to be made
which is the task of the create plug-in. The visualize plug-in takes care of
the visualization and updating of the windows used. Figure 7 shows the
cooperation of the plug-ins.

Figure 7: Plug-ins for the Visualization of Dialogs and Windows

Graphs are used as internal data structures because this integrates all
parts of the JKogge-tool description into a homogeneous format. They o�er
an e�cient way to store and retrieve information and they are { as described
in section 2.2 { capable of the realization of distributed documents.

Parser Plug-In

As stated above windows are described by a textual language. The lines
below are part of the description of the dialog shown in Figure 6.

FRAME Frame ( title="Methods...",

resizable=yes,

isEnabled=yes,

contentIsPlacedBy Border );

LABEL Label ( title="Please choose method ... ",

alignment=center,

isChildOf Frame,

isEnabled=yes,

placedByBorderLayout Border ( position=North ) );

FLOWLAYOUT Flow ( alignment=center,

...
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As described above the result of the parsing process is a graph of dialog
templates.

Create Plug-In

These template graphs are instantiated by the create plug-in which means
that it generates a second graph which can be customized and then be visu-
alized. An example for such a customizing process could be to �ll a text �eld
with a certain string before the corresponding window is visualized. There
is a distinction between the template and the visualization graph to make it
possible to have one template for a dialog and various instances of it at the
same time which only di�er in the labels of the buttons for example.

Visualize Plug-In

The concrete dialogs are described in the visualization graph. This visu-
alization graph can be visualized by the visualize plug-in. Furthermore the
visualize plug-in can hide and destroy dialogs and windows and update the
visualization according to changed values in the visualization graph.

3.2 Communication

As described above some plug-ins (like the visualize plug-in) can ful�ll various
task. This implies that there has to be a means of communication between
plug-ins. They communicate via JKogge-messages as described in Section
2.3. The visualize plug-in accepts the commands (which are part of the
JKogge-message): show, hide, destroy and update. But what is even more
important is the communication back from dialogs and windows visualized
on screen to the visualize plug-in. The visualize plug-in works as listener for
the events emerging which means that it receives the events from the Java
runtime system. It passes them on to the other plug-ins of the system. For
example, if the user clicks the Ok-button the rest of the system has to be
noti�ed to be able to react to the user interaction. In JKogge the speci�er of
a tool interface speci�es which events can be delivered like in the following
example:

BUTTON OKButton ( title="Ok",

isEnabled=yes,

isChildOf ButtonPanel,

triggers {(ACTION_PERFORMED,"Ok-Selected")},

placedByFlowLayout Flow);

In this example the visualize-plug in creates a JKogge-message which tells
the component which uses the dialog that the speci�ed Ok-Selected event
occurred. The reaction to this is up to the plug-in which receives the JKogge-
message.
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4 Outlook

The previous sections showed that a great variety of tools can be realized with
JKogge's component-oriented approach. The JKogge project was inspired
and was able to pro�t from the experience gained in building CASE tools
with the KOGGE meta-CASE system. JKogge is a successor of KOGGE
with new added features.

The base system successfully works with the plug-ins realized so far. Only
some of the existing plug-ins were described, some are already implemented,
and some will be implemented shortly.

New plug-ins for various contexts will be designed, too. This could include
visual editors, parsers, analyzers and simulators, graph browsers, viewers for
any kind of text, HTML text generators, and a GUI builder to replace the
textual description of dialogs and windows.

In CASE tools a wide variety of diagrams can be employed. Plug-ins used
for the visualization could be used to drive a visualization in a VRML [V97],
[LMM96] browser for example. Another alternative examined is the realiza-
tion of such a visualization facility in Java3D [S98]. Because of JKogge's
architecture based on components both can be used interchangeably.

Figure 8: Diagram Visualization using VRML

A plug-in using VRML for the visualization of diagrams could look like
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the screenshot shown in Figure 8.
All in all one can say it is already possible to build tools with JKogge.

The concept of a small base system which loads plug-ins which can be built
to provide almost any functionality needed gives the system the 
exibility to
realize tools for a wide variety of purposes.

Acknowledgement: The authors thank Martin Schulze, Prof. Dr. Man-
fred Rosendahl, and all the students working on the projects KOGGE and
JKogge.
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