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Abstract We suggest a flexible framework for reverse engineer-
ing that allows users to choose and combine the appropriate
In this paper, we present a framework for reverse engi- analysis and visualization tools. The framework guaratee
neering allowing the integration and interaction of diéat ~ the proper exchange of data between the tools. Therefore,
analysis and visualization tools. The framework architec- we propose alynamic type systewmllowing for type-safe
ture that we propose uses a dynamic type system to guardynamicplug-ins. In this respect, our proposal goes be-
antee the proper exchange of data between the tools and /ond the Eclipse [1] framework. With such a type system
set of wrapper classes to handle their communication. Thisat hand, one can push the framework-idea one step ahead:
allows for an easy and secure integration of tools that have certain analyses can be based on information provided by
originally not been designed to work together. In this sense others even though they are originally not designed to-inter
existing tools can be (re-)used and integrated. As a proof act. This allows for the integration of a sequence of analyse
of concept we also present our own instantiation of the pro- and visualizations, tailored to an individual software ieng
posed framework architecture. neer with his/her favorite set of tools.
In the following, we describe in Section 2, based on a
scenario, different reverse engineering activities argliap
. cable tools. Further, we motivate in this section our need fo
1. Introduction areverse engineering framework. Section 3 establishes gen
eral requirements and solutions for a such framework. Our
Reverse engineering tools support the Comprehension ofown framework, its architecture and implementation are de-
software Systems; quite a few such tools exist and are besﬁcribed in Section 4. FinaIIy, Section 5 describes related
practice already. Each tool has its pro and cons but nonework and Section 6 concludes the paper.
supports all the tasks that take place in a reverse engineer-
ing process. As a result, each engineer chooses a tailore@. Re-engineering Patterns, Tools, and Tasks
environment, a set of tools and routines he/she is most pro-
ductive with. This leads to a never ending prOblem of ex- A theoretical framework and patterns to approach re-
changing data between different programs. engineering and reverse engineering activities are destri
Despite their different approaches, specializations andin [2, 3]. In the following, we illustrate a scenario of ac-
advantages, they all need to perform program analyses taivities that are most common to many re-engineering prob-
gain information and program visualization to transpoatth  lems, e.g. the addition, modification, extraction and gen-
information to the engineer. It appears straight-forward t eralization of functionality. We structure the scenarie ac
design a framework connecting different analyses and visu-cording to the classification in [3]. To support our idea that
alization tools. a framework is needed, we discuss the analyses, abstrac-
However, not all analyses results can be displayed withtion levels, and visualizations that are frequently used, a
all visualization tools. A call graph, e.g., cannot be dis- the different support tools a software engineer can choose
played appropriately using a pie chart. Hence, a frameworkfrom.
must provide means to guarantee that information is just  First Contact (Architecture Representatiods a start, a
provided to the appropriate visualization tools. A general software engineer would skim through the source code, the
solution is to introduce a type system that guarantees cer-documentation and most likely execute the system in order
tain predicates of the exchanged information. to have an idea of its purpose. Additionally, a chat with
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Figure 1. Reverse Engineering Tasks

the original developers or other maintainers can expose esAt this time, one might read or extend the documentation of
sential information. To support the navigation within the methods within classes of interest. Further, first specula-
system, an abstract view of the system is helpful. There-tions about the design can be performed. Itis also common
fore, an overview of the system’s architecture is necessaryto perform some local refactorings, e.g. to rename meth-
including a mapping of abstract components to the concreteods and identifiers or to remove dead code. These activities
classes and/or packages. Moreover, various software metusually work directly with a source code representation of
rics could in addition give information about the complgxit the system. Hence, it is hecessary to have a source code
in, or coupling between, different parts in the system. editor at hand that allows for online syntax and semantics
Support tools used in this phase perform appropriatef"malySis; For understanding dependencies, definition-use
analyses and/or visualizations. They often include designinformation needs to be analyzed.
pattern detection or some kind of class clustering based For the initial understanding, some tools mentioned
on software metrics or general graph properties. The out-above can be reused, e.g. Imagix, Rational Rose and
come of such an analysis is an architectural representaTogetherSoft, also additional editor based tools, such as
tion of the system where classes are hierarchically groupedCodeGuide [10], SHriMP [11] or editors in Eclipse. Simple
into architectural entities like components and connector refactorings can also benefit from meta-programming tools
Other tools provides overview metrics. Note, that tools like Recoder [12] to perform certain changes of the code.
for forward-engineering often provide the appropriatevde  Appropriate metrics and views thereof are supported, e.g.
but not the necessarily analyses to gain the necessary inforby sv3D [13] and SeeSoft [14].
mation automatically. Others perform analyses but do not  Detailed Model Capture (Source Representatiofihe
visualize the results. third step is to capture a detailed model of the system: its
There are many appropriate tools to support the first con-classes and/or methods and their interactions and runtime
tact: Imagix [4] analyze C/C++ code and provide various behavior. The latter needs an understanding of the sequence
views on the information. In that respect, GOOSE [5] is Of events occurring on program execution.
like Imagix but restricted to C++ and Java, respectively. So  Class and sequence diagrams as well as call graphs are
is the VizzAnalyzer [6], our own analysis tool, which is now the views supporting this phase. Besides syntax and se-
split into the Analyzer and the Vizz3D components (see be- mantical analyses, data-flow and dynamic (sample execu-
low). Rational Rose [7] and TogetherSoft [8] provide even tion based) analyses need to be performed. Because of the
more advanced architectural views but no appropriate analquite expensive analyses and the high amount of informa-
yses for that level. Bauhaus [9], which analyzes C code, tion, detailed focusing is essential, e.g. filtering saitic
provides no own but third party visualizations. certain subsystems and system aspects, or dynamically cer-

Initial Understanding (Class Representation)n the  tain eventtypes.
next phase, an initial system understanding must be created The phase of detailed static model capturing is supported



by the most tools mentioned above. Dynamic informa-

tion is analyzed and visualized by any debugger or pro- —
filer tool, e.g. JDB (The Java Debugger), VizzAnalyzer,

Jive Visualizer [15], EVolve [16] and JProbe [17], for the

Java world. Compiler libraries support semantic analyses, . }Ar(tgjgu'e
e.g. Recoder [12], and data-flow analyses, e.g. CoSy [18], fepresentation
PAG [19], or libFirm [20].

In addition to tools mentioned above there are quite ) :
a few tools specialized at information visualization with- 4

out providing any analysis. Examples are GraphViz [21], O i

VCG [22], Graphlet [23], YED [21], WilmaScope [21] or , Clss Level

MS Excel [24}. Sl e
Obviously, the applied reverse engineering patterns and >

tools boil down to an iteration over the tasksnalysis Vi- —— =—1 Source Level

sualization andinformation Focusing ! = e

Analysisextracts information from the program source
code. It starts with dow level analysigbasically a compiler
front-end) which parses the source code and produces some Figure 2. Representation levels.
intermediated representations, such as annotated abstrac
syntax trees, SSA, etc. Tlinggh level analysesses the re-
sults of the low level analysis to produce different class an AST, or some other intermediate representation from the
method representations such class hierarchies, class usagield of compiler design.
graphs, and call graphs. Furthermore, high level analyses Table 2 gives an overview of the tools mentioned above
may also be based on results from other high level analysesaccording to their application area (analysis, focusing, v
to provide an even higher level of abstraction (e.g. repre- sualization) and their level of abstractfonThe focusing
sentations using packages and class graphs annotated witfe.g. reduction of information) capability of a tool is in
various metrics to derive components). many cases implemented within the analysis or visualiza-
Visualization depicts the available information with tion part of that tool. In the table, we indicate the focusing
static pictures and dynamic animations. This process is usu capability within a separate column. Further, the tools are
ally user interactive, letting the user decide where to $ocu grouped according to the previously described scefario
and what to visualize. It should be noticed that non of the tools alone solve all
Information Focusings the process of abstracting, com- tasks on all levels of abstraction, and most of them solve
pressing and fusing program information on the programonly a few. As a result, each engineer chooses a tailored
models and its visualizations, in order to reduce the com-environment, a set of tools and routines he/she is most pro-
plexity. The high level analysis can be considered as aductive with. This leads to a never ending problem of ex-
focusing of the information. Other approaches are to usechanging data between different programs. A framework
name filters and cuts to focus on certain parts of the pro-should in general resolve many of these problems.

gram. Furthermore, a framework brings also advantages for de-
Interactions of these tasks are depicted in Figure 1,velopers of analysis and visualization tools. Existing eom

whereextractiondenotes the low level analysis aadal- ponents need not to be re-implemented, but can easily be

ysisthe high level analysis described above. reused within a framework. This decreases a system’s de-

The above discussion shows that one can use numerougelopment time. The reuse also allows third parties to
tools for the same tasks, where each task provides the usehave their components tested and evaluated. Additionally,
with a different representationArchitecture Representa- a framework can aid cognitive research. Program compre-

tion, Class RepresentatioandSource Representatipof. hension can be studied by comparing re-engineering task

Figure 2. performed by a combination of tools within such a frame-
The Architecture Representatiaraptures hierarchies of

components and connectors. Tolass Representatiarap- 2The classification is based on documentation, tutorialsesagje of

; ; the tools. We do not have insights in the tool designs/imple@ations ex-
tures methods and classes and their mutual relatlons,(callsCept for our own Analyzer and Vizz3D. Although not intendedsjudge-

usage, containment, inheritance). The contains the COM-yent is can not be excluded.

plete definition of the program. It could be source code, 3Note that SHriMP is depicted in the table as a stand-alonk tto

can however be a plug-in for the Eclipse framework. A desionpof the
INote: MS Excel can visualize, and be programmed to perforatyan Eclipse framework in relation to our framework is discussethe related

sis. However, it is not designed to perform analysis itself. work section.




TOOLS Analysis Focusing Visualization
Src | Cls | Arc || Src | ClIs | Arc || Src | Cls | Arc
Imagix X X X X X X
GOOSE X X X X X X X X
Analyzer X X X X
Rational Rose || x X X X X X X X
TogetherSoft || x X X X X X X X
Bauhaus | x X X X X X
sv3D X
SeeSoft X X X X
CodeGuide || x X X
SHriMP X X X X X X
Recoder| x X
libFirm X X
PAG X X
JProbe X X X X X X
Jive Visualizer X X X
EVolve X X X X
GraphViz X X X X
VCG X X X X
Graphlet X X X X
yED, yFiles X X X X
vizz3D X X X X Src = Source Representation
WiImaScope X X X X Cls = Class Representation
Excel X X Arc = Architecture Representation

work. However, for such a framework to work well, new ries. The respective directory contains plug-in classas th
analysis and visualization tools must be easy to plug in.  extend predefined analysis, and visualization interfaees,
spectively. These classes are read in dynamically on start
3. A Reverse Engineering Framework up to provide the framework with the different compo-
nents. The plug-in classes (wrappers) just contain delega-
tions to the actual component implementations. Any wrap-
er checks preconditions that must hold on the data that the
ctual component is analyzing or visualizing. Moreover, it
erforms data adaptation if necessary. For instance, an con
ersion of external standardized formats(a&/ L, GX L ,
etc. to our own internal data representation and vice versa.

:g'rs esgg'?(? 'r:\l/?ervgle" é)r:eisneenetris:cga Tir?;:iivr\:grmeﬁ;?r?;%zrFigure 3 indicates that our framework contains a collection
9 9 g app ’ of such conversion adapters.

approach can be used in many areas where independently
developed tools should fit together. We start by outlining .
the architecture, followed up by discussing the need for a 3-2- A Common Data Representation

common data representation, and end in describing a set of

classes that provides the framework with a flexible exten-  Areverse engineering framework should allow end users
sion mechanism. In the subsequent Section 4, we presento combine, and easily integrate, various analysis and visu

In a successful framework it must be easy to add and in-
tegrate new components. These components must be ablg
to interact harmoniously although often developed individ
ually. This requires some mechanism to exchange data tha\g
is flexible enough to handle many different data formats. In

our own instantiation of this framework. alization tools suitable for their tasks. However, in ortter
have a properly working combination of two or more tools
3.1. Architecture that been developed independently, they must be able to ex-

change information. For this purpose we need a common

We propose a framework with a core and two variation data representation that is general enough to support-a vari

points (plug-ins) as shown in Figure 3. These analy- ety of datd. It must also be easy (at least possible) to rep-
sis and visualization(the general approach could also be 4The idea of using a common data representation to facilitatkinte-

to def'_ne only one _Va_”auon_ point, 1.e. fo_r all plUQ'_mS)- gration is of course not new, neither is the usage of an atetbzraph as
Technically, the variation points are organized as directo such a structure.




resent the required input/output format of each tool as an

. k Tool Tool Wrapper Framework
instance of this data structure. Furthermore, we also neec
some qud o_f a pre system that tells us if a given analysis Tool o Converter . (ENETR.
or visualization is applicable or not. \J

In our instantiation of the framework, we have chosen
an annotated graph where each graph entity (nodes, edge: ‘

. . . — Dynamic |

and the graph itself) has a data object and a set of predi- Type Check
cates attached to it. The annotated graph structure has th

advantage that it is general; almost any kind of data can be
represented as a graph, and at the same time particularly
suitable for reverse engineering since many frequentlgl use
program representations (e.g. class hierarchies, UML dia-
grams, call graphs) can all be considered as graphs.

The graph entity predicates are used as a simple,
dynamic type system. Each individual tool uses these gorithms) can now be applied on every program repre-
predicates to express pre- and post-conditions.  For sentation.
example, a call graph might be tagged with the pred- ) )
icates di rect ed=true, connected=true, 3. Any program that can visualize graphs can be used as
nodet ype=net hod, edgetype=cal |) to indicate a_visqalization p!ug-in. In fagt, we can use any v.isu-
some general graph properties as well as something ahzau_on tool taking data as input, to which their is a
about the contained program entities. A class graph node ~ Mapping from graphs.
might be tagged witht(ype=concrete, size=221,
coupl i ng=0. 876)to indicate their type and some useful
metrics. Given this kind of information the framework can

Figure 4. Connecting external tools with the
framework using tool wrappers.

Whenever an analysis produces a graph structure, its
wrapper is responsible to convert the external structure to
! i - i : our own graph structure. In this way we make sure, that var-
decide which applicable tools that are available and d¥spla o5 analyses can build on each other. Similarly, the visu-
themto a user. _ . alization wrappers must convert our graph structure ta thei

Atool is applicable to a graph if (and only if) the graph - representation. For example, assume that an end user wants
has predicates satisfying the pre-conditions of the toa: F 4 add a new analysis using some particular C++ compiler
thermore, our instantiation of the framework is dynamic in front-end that gives their result in some format X. All that
the sense that we do not have a fixed set of predefined pred;s needed is then to add an X-to-graph converter and wrap
icates. The framework itself knows nothing about the in- the analysis with the predefined plug-in interface. Once tha
dividual predicates, it just knows how to check them, cf. s qone it can be plugged in and immediately make use of

Figure 4. all the available analysis and visualization tools. Theesam
The fact that we have graphs as a common data structureyo|ds if you want to add a new visualization engine using
has a number of advantages: some input format Y, you need to write a graph-to-Y con-

verter and wrap it in a plug-in interface.

Additionally, there may be further restrictions on the
graphs. For example, before any plug-in can perform high
level analyses, it is essential that the program is parsstd fir
_ _ ) and that some low-level program representation is provided
2. Any anaIyS|s_that can be applied on graphs in generalThese restrictions are enforced dynamically using our type

(e.g. topological sorting, node merging, or layout al- gy tam Each plug-in retrieves the list of applicable gsaph
from the frameworks central data manager. If the data man-
ager does not contain any graphs acceptable for this plug-in
VizzAnalyzer - Framework it cannot be started at all. Otherwise, it can be started-inte

@ T actively. The inner workings that provides this dynamical

extension mechanism is presented in the next section.

1. Any program analysis component that can map their
result to a graph (or a set of graphs) can be plugged
into the framework.

Analyses Visualizations L.
| = = = = = | 3.3. General Framework Instantiations
Figure 3. Our Reverse Engineering Frame- The framework is instantiates with so-called plug—ins.
work Each plug in make available a separate analysis or visualiza

tion tool. In order to plug in a new tool, the provider needs



to create an extension of the abstract cRlsyIn which in VizzAnalyzer - Framework

turn partially implements &lugininterface The extension
specifies a wrapper, which delegates method calls from the @ Core
framework to the tool and vice versa.

According to the tool type, the wrapper can be deployed Analyses Visualizations
in either the analysis or visualization plug-in directory.

L1 1 1 1 1 1|
From here, the framework reads out the available plug-ins
and makes them available at run-time. Recoder | | Analyzer yEd Vizz3d

The abstract clasBlugln has two main purposes. First, 3 L L 3
it holds a reference to the main GUI, so that analysis and
visualization plug-ins can write out information, e.g. to a v A
status bar. This is helpful when the plug-ins do not provide Recoder || Analyzer yEd Vizz3d
own GUIs.

Second, it serves as a data manager, which stores analy-
sis results and provides them for further analyses and visu-  Figure 5. Our Framework with external com-
alization. Data (graphs) resulting from analysis compasien ponents
are stored in one structure and data for visualization (ggap
containing layout information, e.g. a Java3D SceneGraph of
that analysis graph) in another. The class offers settets an
getters to this data. Additionally, the main GUI is provided
with this data.

Abstract claslugln and interfacePlugininterfaceare
specified below:

4. Our Framework Instantiation

Currently, our instantiation of the framework uses two
analysis components and two visualizations components.
Each component is in itself non-trivial and could be under-

public interface Pluglninterface { stood as a stand-alone tool. The tools are interacting via
public void initPlugln(); . .
public void runPlugin(); a general graph data structure. Our graph implementation
) public String toString(): already contains converters to the standard graph formats
GML [25] and DOT [26] to simplify the adaptation process
public abstract class Plugln inplenents Pluglnlnterface{ required for plug-ins. The framework instantiation is de-
protected static Collection analysislnfo; . . .
protected static Collection vislnfo; picted in Figure 5.

protected static GU Interface mai nGUJ ;

' 4.1. Analysis Plug-Ins

The abstract clasBlugln does not implements thelug-

Ininterface The methods for initializing and starting the ~ The Recoderis our low-level analysis component. It
plug-in GUI and plug-in itself must be implemented by is an extension of theRecoder meta-programming li-
any provided wrapper: Thieni t Pl ugl n method allows ~ brary [12], providing a compiler front-end for Java pro-
to initialize the plug-in. It registers at theai nGUI and grams and an API for accessing AST and semantic analysis
is now selectable. Only, when it is actually selected, the results. The result of this component is a set of program
runPl ugl n method is called and the actual analysis or representations, i.e. a RTA (rapid type analysis) basdd cal
visualization is executed. Then input graphs are fetcheddraph, the class hierarchies, and containment tree, which
from theanal ys| sl nf o andvi sl nf o data StructureS’ is basica”y a filtered AST. All are natura”y represented as
respectively. Necessary preconditions are checked, the ingraphs. The filtering of AST nodes is configurable; basi-
put is adapted, and the actual task started. After analysis ocally, all AST node types can be removed individually. Ad-
visualization new created or modified graphs are convertedditionally, any set of packages or classes can be filtered out

back and stored in thanal ysi sl nfo andvi sl nfo as well. For example, the interaction with the system en-
data structures, respectively. vironment can be easily excluded. In an interactive com-
The framework core can be expected to use the plug-inPrehension process, one could also exclude parts that are
always in sequences of: already understood.
The Analyzeris our high level analysis component. It
1. initializing the plug-in, and uses results from low level analyses, and performs addi-

tional calculations in order to recover an architecture¢le
representation of the system under consideration. Thereby
The analyses take as input either the source code itself (lowit abstracts from source and class level representatians co
level analysis) or retrieve the results from previous asedy ~ puted by the low-level analysis. The Analyzer supports two

2. invoking the plug-in's actual task arbitrarily often.
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Figure 6. Core and yED Component

kinds of high level analysestructural analysesndmetric out algorithms are implemented in yEd, which arrange the
analysesboth are represented by abstract classes that thétems fully automatically or support the user during a man-
actual analyses instantiate. Structural analyses pratkwee  ual layout. A screen-shot of our framework GUI displaying
graphs; metric analyses attach metric properties to egisti a class graph with yEd is shown in Figure 6.
graphs, its nodes, and/or its edges. The Vizz3Dcomponent is an alternative graph drawing

A special subclass of the metrics analysis are those com+ool. It provides the flexibility to choose among a num-
puting distances between nodes. These distances are used ber of different metaphors (for depicting nodes, edges, and
produce visualizations where the distance between individ metrics) and layout algorithms, all configured dynamically
ual nodes carry some information (e.g. coupling strength) It maps the graph representations resulting from analysis
or as a input to metric based clustering algorithms. to a Java3D SceneGraph. Java3D provides us with all the

Orthogonal to the above classification, is the distinction necessities to illustrate our analysis results interabtiin
of general structural analyseemndcontent specific analyses  parallel views with user individual metaphors and layout al
The former work on any graph, the latter requires specific gorithms. The available metaphors (implemented as Scene-
graphs like call graphs or class hierarchies. AggregationGraph objects) are described through a metaphor-XML file.
and filtering works on any graph while metric based cluster- The mapping between nodes and edges of a graph and the
ing algorithms require a distance metric established leefor actual metaphor is defined in a binding-XML file. Both are
Such preconditions are checked before a content specifichangeable dynamically. Figure 7 shows an example of a
analysis is started. bubble metaphor laid out with a Gem3d layout algorithm.

4.2. Visualization Plug-Ins 4.3. Additional Features

yEdis a graph editor to generate graph drawings and ap- Both AnalyzerandVizz3Dcomponents are frameworks,
ply automatic layouts to them. yEd is actually just a demo as well, as shown in Figure 8. New analyses and layout
of the yFiles library, which is a Java class library for view- algorithms can easily be made available at run-time, when
ing, editing, layouting and animating diagrams, networks being deployed into the corresponding analysis and layout
and other graph-like structures. Several sophisticated la directories. They must then conform to the respective anal-
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ysis and layout interfaces.

Predefined sequences of analysis and visualizations ca
be executed without GUI interactions. Within our frame-
work we have integrated a scripting component (the Java

Bean Shell). It allows us to specify a sequence of analyses

and visualizations automatically, without user interaicti

Once a certain sequence is stable, it can become a separafg

analysis algorithm.

5. Related Work

Our framework for reverse engineering uses a central

n
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Figure 8. Two Level Plug-in Architecture

produced/consumed by external tools are converted to en-
tities of that predefined schema. The problem with such a
mapping is the possible loss of information during trans-
formation due to the limitations of the predefined schema.
Hence the internal data structure might never hold theentir
possible information needed by third tools.

General exchange formats, such as GXL [29] and
GML [25], are capable of storing any information. These
formats are well suited for information exchange between
various tools. Although syntactical compatible, therenis i
general no semantical agreement between the different en-
tities of the data.

Flexible exchange formats (which build on general for-
mats), such as the work of [30] and our own, overcome this
problem due to mappings between the schemata. In [30],
an ontology specifies the entities in a model and their re-
lationships, which can be characterized in terms of axioms
and constraints in a logical language [31]. The mapping and
translation of axioms between various models is done on the
logical specification level as well.

Instead, our mapping of modes requires direct imple-
entations. The translation of different entities from one
representation to the other is hard-coded in the wrapper and
not defined on a logical specification basis. The main reason
of choosing our concept is efficiency. Compared to [30], we
trade elegance at integration time with efficiency at ariglys
and visualization time.

The importance to solve the interoperability of reverse

data structure to exchange the data exchange between corengineering tools was already mentioned on the Dagstuhl

nected tools. Therefore, we discuss first discuss alteesti

for exchange formats, then other reverse engineering framei

works.
We classify exchange formats agid, general and
flexible  Rigid formats, such as TAXForm [27] or

seminar [32]. The participants agreed on the necessity of
interchange languages on different levels of semantic ex-
pressiveness, like abstract syntax trees and abstragbsynt
graphs, call graphs and program dependence graphs, archi-

tecture descriptions. Altogether, they proposed a rich but

MLMES [28], specify a predefined schema. Here, entities therigid approach. While we agree on the necessity, we are



not quite sure if the standardization approach works inprac not possible to define an abstraction specifying general con
tice. Instead, we proposeflexibleplug-in approach where  straints toB andC' and further suitable plug-ins. Moreover,
adaptations and assertions on input and output data can bene cannot choose betweéhand C' interactively. Both
made in wrappers. This, in our opinion, better reflects the however is possible with our dynamic plug-in policy and
reality of the rather loosely connected (or even competing) the dynamic type checking behind.
community of tool provides. Finally, we are planning to integrate our complete frame-
However, exchange formats alone cannot support the in-work as a plug-in to Eclipse, i.e., we'll have a specialized
tegration of various reverse engineering tools. Framework framework in a more general framework. In this way, we
as discussed below, implement common control and datacan keep our dynamic plug-in structure when necessary and
flows. are able to extend plug-ins from within Eclipse for our pur-
CORUM [28] is a framework that supports the interop- POSES.
erability between program understanding tools. CORUM  SHriMP [11] is a visualization tool that has been in-
provides a set of standard language independent node defegrated into Eclipse. Through the extension points in
initions, which take care of structural differences betwee Eclipse, SHriMP imports the Java and CVS API. Hence, the
|anguages such as COBOL programs and SubprogramS, @ntire analySiS is implementEd in different ECIipse plﬂg-l
files and functions, and modules and packages of other lan-The extension SHriMP to Eclipse is a visualization com-

guages. In addition, CORUM is based on the rigid exchangePonent. According to the SHriMP designers [11], the tool
format MLMES mentioned above. sufferers form exactly those Eclipse induced restrictiwas

EVolve [16] is an open extensible software visualization discussed above.

framework. The framework is flexible in the sense that it
can visualize many kinds of data, and it is extensible in the 6. Conclusion
sense that it is quite straightforward to add new kinds of vi-
sualization. The framework is designed to visualize ruatim The paper motivates and introduces a framework for re-
behavior of Java programs. It differs from our architecture verse engineering. It proposes a central data structure for
in the sense that it uses a generic exchange format. Anothethe exchange of information between different (foreign)
difference is that EVolve is been designed for software vi- analysis and visualization tools. The dynamic checking of
sualization only but not reverse engineering. data properties required and produced by the different anal
CoSy [18] is a framework that was designed to easily as- ySis and visualization routines allows for integrationaufis
semble new compilers from a set of components, so calledthat have originally not been designed to work together.
engines. It was built around a central data structure; eachThis is the major architectural difference compared with
engine could consume certain and contribute to that datasimilar approaches like e.g. in the Eclipse framework. It
structure. The final compiler was composed automatically is easier in our framework to reuse existing tool. Moreover,
obeying execution order restrictions of engines induced byWwe introduced an implementation of the framework itself,
data dependencies. Our framework is designed in the samé@s well as an instantiations containing several plug-ins.
way. It can easily be extended with new plug-ins consuming  In the future, we plan to integrate even more foreign tools
data from and adding data to the data manager. Composiand improve our own components. Additionally, we’ll in-
tion, however, is done dynamically due to user interaction o tegrate our framework into Eclipse in order to get the best
Scrip[ing_ Data dependencies are regarded by the dynami@f both: flexibility of our framework where necessary and
checking of required data properties. CoSy is based on athe rich body of plug-ins from the Eclipse world. Finally,
generic exchange format. we’'ll extend our framework to integrate dynamic analyses,
Eclipse [1] is a general framework, which can be used s Well.
for forward, re-engineering as well as reverse engineering
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