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Motivation

A major problem in software maintenance and reve¥sgineering is the lack of
documentation that represents the actual statdeofapplication source code. When a
software product needs to be updated to fix budd, rew functionality, or ported to
other system, usually developers find themselvéls documentation that does not reflect
the actual state of the application (and the souaozke) making it hard to comprehend
how the code accomplishes the functionality statedthe different high level
documentation elements. Developers then must redduaderstand the source code,
using code comments as the low level documentatubinch may themselves be out of
date.

TAJ’s functionality is based on the idea that tloeirse code is created to simulate
elements pertaining to a well define universe (thablem domain). The source code is
driven by the problem domain, and thus source codstructions are related to elements
contained in the problem domain. Existing tools vide the ability to document
programs at low levels (source code comments) ohigh levels of abstraction
(architecture diagrams), but the creation of the@@® code is affected by low level design
decisions that obscure the higher level abstrastidAJ fills this gap by explicitly
linking source code constructions to elements enpfoblem domain.

Traditional documentation allows developers toig&irmation about different levels of
abstraction, from the simple source code commebts;lass diagrams, state charts,
sequence diagrams, etc. Those different types @irdentation are not directly related to
each other, so making use of those documents meansg to manually fill the gap
between the different representations.

In a sense TAJ offers an integral solution by aifmvusers to create and view
documentations at multiple abstraction levels wiilaintaining a relation between the
different levels. By offering these levels of abstion different kind of users can obtain
just the necessary information they need, fromeavwivhere the low level is represented
to a high level where the main interactions betwten different components can be
easily observed. Moreover, users can interactivéiyy down or move up in the
abstraction levels at different parts of the sowode file, so they can always get the
most appropriate representation for each partetturce code.

All these elements constitute a system that hedpeldpers in two different scenarios:



= Building up an understanding from undocumented code: By following the
process of examining the code looking for domaenmants’ implementations,
and by modifying the domain to more precisely repre the code, developers can
build up understanding of the system.

= Using TAJ to understand previously annotated code: When a new developer
needs to start working on code created by otheeldper, TAJ can be used as a
documentation element to detect which sectionshefdpurce code are used to
implement a certain domain element. This wouldvalboquick navigation to the
source code points of interests to build a generderstanding of the application.

Architecture

TAJ can be viewed as two different components ititatact with each other to create a
mapping between source code and the domain.

TAJ editor: the editor allows developers to group continuanesl of code, giving it a
brief description of the intent of the grouped cottese elements receive the name of
chunks. The chunks can then be folded or unfolddddgle between the source code and
the description associated with the chunk. The khatructure also allows grouping a
contiguous list of source code lines or chunksatong a tree-like structure.

TAJ domain editorthe domain editor component allows developergéate and modify
a domain model. The different elements in the donmabdel can them be linked to
different chunks created in the editor componenfTAfl. The domain representation
allows the creation of associations and speciatinat between the elements of the
domain as well as the definition of operations atidibutes for the different domain
elements.

These elements are developed under the EclipseeWvark to be integrated into the
Eclipse application as a plug-in. The use of tlupylar IDE allows developers to easily
integrate TAJ into their workflow.

Initial project status

Last version available of TAJ previous to release Bas designed using the Eclipse
framework 2.x. The release only included the TAiloechs part of the plug-in, while the
TAJ modeler was at a conceptual stage.

The TAJ editor enabled users to collapse contigumes of text into chunks. The
structure generated by those folding could be saweatder to be later recovered for
further modifications. Along with the java file Iogy edited, TAJ created an addition file
on the file system containing information of th&etient chunks created by the user. That
filename was created using the filename of the fd@appended with the string “.taj”



The process of saving the chunks could be coreiddestructive since the creation of
chunks modified the original content of the javke fbeing edited. Chunks that were
collapsed, replaced the actual portions of the jea@e with the description associated
with each of the chunks. This made it impossiblenemipulate the java file without first
unfolding the collapsed chunks to recover the aagsource code file.

Along the editor, an outline associated with it wasated to show the different elements
of the document being edited as a series of limesciunks. This outline gives visual
feedback of the hierarchy of the different chunkghie document.

Conversion to Eclipse Framework 3.x

After understanding how the last version of thegplu was constructed and how it
interacted with the Eclipse Framework, the next taas to be developed was porting the
latest version of TAJ at that time, to the curreatsion of the Eclipse Framework. This
task involved the study of the modifications swgfibrby the Eclipse Framework from
release 2 to release 3, how the TAJ source codd beumodified to be compatible with
it, and how the new features could be used to esehtre TAJ project.

Eclipse 3 includes a tool that allows developerautomatically modify an existing plug-
code to run in the new Eclipse 3 framework. Thislasme by including a compatibility
layer that enables legacy plug-ins to continuede the same interfaces and classes by
maintaining binary compatibility. After we were alib execute the plug-in using Eclipse
3, the task of modifying the TAJ source code sd iheuns natively started. There are
some exceptions were the APl changes could notdoe ¢h any compatibility way.
Fortunately, TAJ did not use any of those featuaes, thus we were able to easily get the
code running using the previously mentioned conbgdyi layer.

Removing the compatibility layer

The changes needed for removing the compatibibtyedl and running using native
Eclipse 3 methodologies. Some of the changes =uffby the framework included the
creation of new packages that. Some packages waredrbetween releases while some
others were divided between various plug-ins.

For being able to compile the source code remothagcompatibility layer new packages
had to be imported so that the elements contameldel moved and split packages could
be referenced correctly. Porting the code also liregb revising the plug-in lifecycle
model used by Eclipse, moving from a proprietaghtelogy to a model driven by the
OSGi specification.



OSGi specification and Eclipse

Starting with Eclipse 3.0 the runtime is based lom ®pen Services Gateway Initiative
(OSGi). Previous to Eclipse 3.0 the framework usedwn proprietary plug-in system to
manage the installed plug-ins. As more plug-ins @tglirement were incorporated into
Eclipse IDE, the developers decided to substiteproprietary model with OSGi. The
OSGi defines the concept of bundle as collectiotypés and resources and associated
inter-bundle prerequisite information that conttémito the system. OSGi also defines an
infrastructure for a bundle’s lifecycle and how Dles interact with each other.
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Interaction of thelayersin thehost O.S, Java and OSGi

Eclipse implements a subset of OSGi centered imb@ularization and lifecycle portion
of the specification. However, it makes minimal wéehe service support provided by
OSGi. Instead, Eclipse keeps its own extensiontpairat enable the bundle interaction.

One of the key benefits of OSGi over the previceshhology used by Eclipse is the
ability to discover, load and upload bundles attiore without the need of restarting the
Eclipse IDE, and also to broadcast related eveets i(nstall, stop, uninstall...) to
interested parties. In previous releases plug-iesewdiscovered during the Eclipse
initialization and any modification to the plug-ineeded a restart Eclipse to take effect.
The new model also encourages doing initializatimoa classic lazy style, where the data
structures and models initialization is differediuimis actually needed, and not when the
plug-in/bundle is activated.

A problem encountered when adapting the plug-in wgmorting a package in the source
code without defining the import in the correspaorgdiarea of the manifest file. The
source code compiled without error, but when exaguthe plug-in it would fail when

opening a file because the source could not betalgad a certain class. By explicitly
importing the package in the OSGi manifest file thess was available for use by the

plug-in.

The current OSGi implementation used in Eclipsealded Equinox and is based on the
OSGi R4 core framework specification.



Folding

The TAJ model created for the different code abstyas constructed during the tool
usage create a tree structure that contains, ihesde as well as chunks. The diagram
below shows the classes used to create this steuctu
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Classdiagram of the TAJ model

The diagram shows that we have implemented the Gsitegpdesign pattern. There is a
class callecClip from which the classdsne andChunkinherit. The clas&ine represents
each one of the lines of the source code docurvéhén a section of code is collapsed
by the user a neWhunkis created, since the cla€hunkis an aggregation of clips, a
chunk is allowed to contain not only lines, bubatgéher chunks.

To represent the whole structure there is a mdtldontains an attribute that references
the main chunk. Since we only need one referendbeavhole structure, the design is

simplified. When a new model is created the roetrent of the model is a chunk that

includes all the lines of the document.

Eclipseintegration

When it was time to implement the folding in Eckpse had the choice to create our
own infrastructure using functionality provided Byglipse or to make use of the folding
included in the Eclipse framework. The folding,ias implemented by eclipse, is used
to hide/show portions of text based on an analysibe text, creating different sections
that can then manipulated making use of Ul elememtgided by the platform.

The decision taken was to make use of these folchpabilities of the framework instead
of implementing our own solution. This way we coukk an already existing component
that provided the basic functionality that we nekde



The folding in eclipse makes use of three mainselasthose classes create a pipeline
structure than transforms the original text of deeument into the view that is shown to
the user.
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Eclipse folding implementation

Since this implementation only support the disptdytext contained in the master

document, the descriptions associated with eachkchave to be inserted in the master
document so that they can be displayed in the \exter. It is important to keep the

chunks unaware of this issue, so that the initial #nal line numbers of the chunks refer
to the original document. In order to do this, #ditor has to compute the difference
between the number of the displayed lines anddhate line in the original document.

This value is not constant and varies from chunikchank depending on the chunk
position in the model structure.

The decision of keeping the chunks unaware ofdffset would allow us to modify the
implementation without altering the Chunk code.

In order to create the different sections that loarcollapse we have to make use of the
projection annotations, these annotations telpseliwhich sections of the document are
collapsible.

Here, the Observer pattern was used. The TajEdhgct subscribes to the document
model. When the user request an action that madifie number of chunks in the
document (operations of collapse or expand), theredalls the appropriate method in
the model object. Once the new chunks have beaitettethe model notifies to all the
observer of that action so they can take the apjatepmeasures.

When the editor is notified of a change on thecétme of the document, it creates or
removes the appropriate projection annotation s the view shown to the users is
synchronized with the TAJ structure of the documdite framework automatically

creates all the Ul components and adds the furalitgrbased on the annotations.



TAJ Domain Editor

The domain editor implemented allows uses to creaomain to be linked to the
different chunks created in the TAJ editor. A domabnsists of a series of classes,
identified by their name, which can contain atttésuand operations. Those different
classes can be related by using associations orafipations.
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Domain model

GMF

The model editor makes use of the Graphical Modefiramework (GMF) in order to
create a graphical editor for an underlying modsgfirdgtion. GMF provides a runtime
infrastructure for developing graphical editorsdzhen the Eclipse Modeling Framework
Project (EMF) and the Graphical Editing FramewdslEF).

By making use of GMF we are able to create a compdelitor that supports all the
elements defined by the underlying model definedBdF. At the same time, GMF
makes use of GEF to generate a rich graphical reditbe framework requires the
creation of different elements that once combinedtrtbute to the creation of the final
editor.

Graphical Definition
A graphical definition model is needed for definingw the different elements of

the domain will be represented in the editor. la tase of TAJ this graphical
definition includes rectangular figures for the sdas, compartments for the



attributes and operations of the classes, lines tfeg associations and
specializations, etc.

Tooling Definition

The tooling definition is needed so GMF knows whichls it has to place in the

palette situated that will be situated at the tigioie of the domain model being

created. Usually this definition includes the diffiet elements that can me added
to the model. By default this palette also includesne common elements not
associated with a particular model, but can beuldef the users (eg: create a
note)

In its tooling definition TAJ includes tools for eating classes, attributes,
operations, associations and specializations.

Mapping definition

This mapping is used by GMF to know the relatiordwieen the different
definitions previously mentioned and the underlygogre model. In this mapping
we can specify which and how elements of the ecwovdel will be created and
displayed by the editor.

The tooling definition is used by the mapping diffom to associate an element in
the editor palette to an element of the ecore mdddhe same time the graphical
definition is used to graphically display the drifat elements on the editor.

For example the mapping definition specifies that compartments for attributes
and operations defined in the graphical tool havée drawn inside the Class
element defined in the ecore model. Similarly hisravere we define that the
name attribute of a class object (defined in thereeenodel) has to be displayed
inside the representation of a class (specifiethéngraphical definition) using a
label (also specified in the graphical definitioti)at the associations have to be
displayed using a particular line style (previouslgfined in the graphical
definition)...



GMF overview

It is important to understand the difference bemvéhe different elements involved in
the creation of the editor. It is especially impmittto understand the difference between
the ecore model and the graphical definition. Stheegraphical editor stores information
about the graphical model (eg: position of elem&mgographies, colors...), an element
included in the graphical definition that does hatve a mapping to the underlying model
would be saved as part of the graphical informatwamile ignored by the model. Thus, a
tool that uses the model as its input would noalble to access the information stored as
part of the graphical definition.

At one point this problem appeared during the dgwelent process. At that point the
model definition had to be recreated from scratatiuding the elements that were
previously included as part of the graphical déifm that were needed in the model. This
forced us to recreate the subsequent elementsciamgdi in the GMF creation too.

EMF

The EMF Eclipse project is a modeling framework amatle generation facility for
building applications based on a structured datadehoStarting from a model
specification EMF is able to generate a set of ddasses for the model. Those classes
can be then used to generate new elements of thelrspecification. EMF also provides
a based editor to manipulate the model.



GEF

The Graphical Editing Framework of Eclipse is tmelerlying component used by GMF
to create the domain editor. GEF is an applicatieatral framework that provides the
groundwork to build applications that need to make of some graphical components.

This framework is divided into 2 packages to suppiwe needs for graphical editors like
the document layout, rendering support, figuresaneators, printing, etc.

Link between code and domain

When the application domain has been created andatie has been annotated, the users
can link those two sources of knowledge to reirgdieir understanding.

The creation of those links implies the necessttycorrectly identify the different
elements. The chunks will be identified by a seg¢iaémumber, while the domain
elements are identifies by a Uniform Resource iflen{URI).

The domain model includes references to objectsstmse the information of the links
created for each source code file with the domaideh Those links are merely a pair
<chunked, el enent | D> that allow us to create the mapping “many to mamg€ded by
our tool.

DomainModel TajFile Link
-elementlD
> > °
name FohunklD
1 . 1 .

Linking structure

Conclusion

Program understanding happens at various levelsabstraction, but the different

documentation artifacts are not clearly connectedsdurce code constructions. By
creating these two different elements we hope Iweze documentation that is constantly
update with the source code that can be easilydedwy the developer.

With the previous version of TAJ ax experiment wasducted to test the effectiveness
of the tool in relation with Javadoc or ordinarycdmentation. The results showed that
TAJ performed better in both the lower level and ttigher level of abstraction. The
inclusion of the domain editor should only bendhis understanding. The obvious
hypothesis would be that as the source code inesemssize, the domain component
becomes increasingly important to minimize the tmeeded to gain understanding of the
application.



Eclipse is a very powerful platform to develop sktools. Eclipse tries to create a low
coupled environment where components can be addeehwved to create a platform
that can be adapted to different usages. At theesame, the core framework is
surrounded by other components that try to easwiinke of developer in different areas.

Unfortunately this creates a very steep learninyeuthis is especially true when not
only you need to learn the main platform, but aleme of the surrounding technologies
like EMF and GMF. Moreover the documentation aydéafor the different component
not always refers to the latest versions of themaments, or when the documentation is
simply not there. For instance the help availableGMF include a list of topics to learn
the use of the platform, but some of those topieshat even written.

Futurework

There are certain areas of TAJ that could be eggldor further releases. These areas
could range from user interface changes to createenavigation between model and
code, to some short of code generation to allowstedion of source code to an object
oriented design (independently of the design usdbe previous code).

Editor capable of handling Java code

Currently, the TAJ editor is capable of creatingrks for a contiguous group of lines of
code. Since sometimes more that one code constnuidi defined in a single line it
would be useful to create chunks with smaller gianiy, where chunk could contain
only a portion of a given line.

Data storage method

In the actual version each java file annotated Wild generates a file that contains data
generated by TAJ stored using serializable objelihe creation of a unique file that
contains that information could reduce number lekfto store and the disk space needed
to store the data, thus improving maintainability.

The substitution of the serialized objects by a XbHould also be studied, the use od the
format would allow interoperability with other t@othat could offer different views of
the data created with TAJ.

Multiple domain definition

Current TAJ supports the creation of a single dommabdel. Since an application is
affected by more than one domain, ranging fromntfan domain/s, to OS interaction,
programming language knowledge, etc. it will beerasting to include the ability to
create more than one domain for the same project.

The benefit of the ability to create more that ot@main is not limited to the
understanding created by the fact that more inftonas available for the user, but
could also be used to eliminate undesired domaiisers could be allowed to define
different views that would hide/show complete damsaichange the text color in the
source code so that users can easily identify pedmining to different domains, etc.



Code generation/refactoring

New features could be added to the tool to alldfaatering of the source code by using
some code generation technique. It would be passibtonstruct concrete classes for the
abstract classes defined in the domain; theseedassild be automatically filled with the
different source code pertaining to chunks relatedhe classes. The code generated
using this technique would create an object ordisteucture even if the original source
code was not creating this methodology.

This feature could also be used to translate betwidierent programming languages.

Queries and statistics

Another interesting feature would be the abilitygteery the tool to obtain more complex
information. For example user could request whistiecchunks are related to more that
one domain, if the domains selected have littleneastion with each other but there are
some chunks that are linked to both, those chualkide candidates to code refactoring
to reduce the coupling.

Better integration with Eclipse

Certain elements create using the Eclipse framewsmuld benefit from a better
integration with the platform. For example the mélview for TAJ documents could be
used to quickly navigate though the code or torauewith the TAJ document structure
(collapse, expand, change chunk description, etc.)

Papers

JRipplesisatool for during Incremental Change
J Buckner, J Buchta, M Petrenko, V Rajlich - Pragr@omprehension, 2005. IWPC 2005.

JRipples is a tool for assisting programmers duringremental Change. JRipples

automatically analyzes an application Java soures fand extracts dependencies
between classes. When a change has to be madedpphcation, the programmer has to
select the initial class of the impact set, ancppks is able to identify classes that might
need revision based on the dependencies previalestyified. Once those classes have
been identifies the tool assists the developerdsplng track of classes that have to be
checked, classes that have been already modifiethdoylevelopers to incorporate the

new functionality and classes that do not neecetmbdified.

Similarly to TAJ, JRipples helps developers duritige implementation of new
functionality. The process followed by TAJ relies & previously manually created
annotated tree that can be used to easily idemtifich sections of code need to be
modified to obtain a new version of the applicatiaith the new requirements
implemented. By using per-line granularity prograensnare able to identify more
precisely sections of code that need revision. Aeobenefit of the TAJ application is
that it can be used to reverse engineer an appiicaburce code and gain understanding
about the application’s high level architectures ktnowledge can be used as a reference
when changes need to be made.



Design Fragments Make Using Frameworks Easier
G Fairbanks, D Garlan, W Scherlis - ACM SIGPLAN ibkxt, 2006

Given that programming frameworks impose certairdéns to programmers because the
lifecycle of the application is affected by the rmfrawork, there is the need for
programmers to comprehend how the framework and tbele cooperate to complete a
task. A way for programmers to learn how to useg@amming frameworks is to refer to
examples, and copy code from those examples tbaider the needed functionality. This
paper proposes the creation of design fragmentabdses, these fragments include
relevant information about how the framework hasb® used to implement certain
functionality in the application being built.

An IDE that support these design fragments can dellopers checking for the correct
implementation of the fragments, notify the useremwa fragment has been deprecated
or updated to solve certain bugs. Unfortunately ékampled provided in the paper is
related to a relatively small framework like is da&pplets construction. From what |
have experienced during this project | have leartted Eclipse framework is very
complex, and even with examples and wizards, wieenneed to implement something
slightly different, you find yourself “lost” in aem of packages, interfaces, classes, and
inheritance hierarchies. Designing and keeping tgefragments with new versions for
all possible implementation needs seem an unaffibedask. At the same time it seems
clear that there is a need for specific documeaathat can be used to comprehend
frameworks behavior.

Introduction and Overview Domain Analysis Concepts and Resear ch Directions
G Arango, R Prieto-Diaz - Domain Analysis and SafwSystems Modeling, 1991

This paper proposes domain analysis in the contéxsoftware reusability. The
application of reusability techniques aims to hdiwvelopers in the task of software
development and maintenance. By making possibteuse elements (modules, software
architectures, formal transformations, test casefiivare development complexity can
be eased.

This paper highlights the difficulty of domain mdidg in practice, where even small
domains reveal themselves to be complex when treeyrader analysis.

Domains are an important part of the Eclipse plugve are developing. A domain is
used to identify constructions in the code that @lated to certain elements of the
domain, in order to ease the process of locatingeltode constructions, there is the need
to correctly identify the domain model used by dipplication at a appropriate granularity
level. The difficulty of identifying a correct donmaduring the domain analysis must be
taken into consideration when generation the doruaed in the plug-in. Modifying the
domain after finding certain code construction ta$e done in such a way, that the
element introduced in the domain model is not gpntranslation from the source code,
but a real element of the domain.



The use of domain knowledge in program under standing
S Rugaber - Annals of Software Engineering, 2000

The different documentation elements created duaisgftware processes give usually a
high level description of the solution to be impkmed and the final requirements to
fulfill. In contrast the source code is a very ltevel representation that is affected by
many different elements like the programming largguased, programming experience
of the developers, non-functional requirements,. elthis gap between both
representations can make it hard to relate theeréift elements between both
representations. By understanding the different aloethat affect the creation of the
source code, developers know what to expect inderihconstructions in the source code,
and how these constructions are related to elenretiie domain.

Domains are an integral part of the TAJ tool. Safevis created in order to solve a
problem that is based in the real world, and tihase elements will affect somehow the
source code. These relations, even if they arellysoat explicitly represented, are
needed in order to comprehend how the code achitvessults. By explicitly showing
these relationships we believe that program unaedstg can be eased.

Improving the Quality of Requirements Specifications via Automatically Created

Object-Oriented M odels
D. Popescu, S. Rugaber, N. Medvidovic, D. M. Berry

Software requirements specifications (SRS) are addmental part of software
construction. Even when the final version of thguieements can be written using in a
formal language, the first draft is usually writtennatural language (NL). The use of
natural language can introduce ambiguities in #gpirements specification, which can
be hard to detect even after a review process.

The authors propose an approach to transform theiresnents specification into a
graphical model that can be reviewed more easin tithe original requirement
specification. Since the document has to be andlyaecreate the diagram, the correct
identification of elements used in the natural laage is a key aspect for this approach to
work. In order to accomplish this task, the authorst the natural language used to a
constraining grammar in order to reduce the compl@f the analysis procedure.

The paper examines how a NL SRS correctly idestitiesired pieces of information
when the NL is modified to the constraining gramniaut it fails to mention how much
and how the text was altered in order to achieeeréisult shown. Also there is no study
of how the review of the model performs against\aaw of the original NL SRS, given
that the creation of the model could introducedmrithat didn’t exist in the original
document, it would be interesting to compare respfithese reviews.

SRS are used as a base to write the applicatios, @vdl thus code is strongly related to
the SRS. Since SRS are used to describe elemerashfher level domain it seems
natural to use a SRS as a layer between of abetramttween the problem domain and
the source code. TAJ is able to link source coonstms with domain elements, the



ability of generating an initial model based on #malysis of the SRS could aid in the
workflow of working with TAJ.

On the Knowledge Required to Under stand a Program
R Clayton, S Rugaber, L Wills - Working ConferemcdRkeverse Engineering, 1998

This paper reflects the complexity of understandingrogram when the main source of
knowledge of the program is the source code. Sapmications are created to solve
certain real life problem, the source code reladedements in the domain of the problem,
but the problem domain is not the only existing lealge needed to create an
application. When an application is created thesethe need to know about the
programming language used during the coding phagmeral concepts about
programming and how it relates to the underplagleggnents (hardware, virtual machine,
interpreter, etc.). Those different knowledge domaiffect thadeal design concept and
add complexity when trying to move from the lowdégource code to a higher level of
understanding.

The paper explores these issues with the source obdan application written in
FORTRAN, which finds a root of a function of a digreal variable in an interval. The
results of this study show that all the differeontraiins that take part in the application
source code are highly interleaved and equally mapd when trying to understand the
application source code.

Allowing more than a single domain to be represgmel AJ is something that will have
to be explored in future versions of the tool. Tisisiot a trivial issue since certain code
constructions can be, as shown in this paper,eelet multiple domains and there is the
need to keep all the different domains up to datrder for them to be useful.

Softwar e Maintenance by Transformation
G. Arango, |. Baxter, .P Freeman, C. Pidgeon |IEEfE\&are 3:33, 27-39, 1986

In this paper the authors explore the possibilify nmodifying existing operational
software by transformation. They use a softwareehbdsed in a tree structure were the
root node is the initial system specification. Lesaare executable applications, and the
intermediate nodes represent specifications atingrievels of abstraction. The arcs
represent possible design choices. A specific ssBvimplementation of a specification
is defined by a set of arcs that go from the raatento a leaf.

When a software product has to be modified, theghmdtraversed from the current leaf
towards the root until a node that encompasses lbé current and desired
implementations is found, and then a new child nisdexplored until a new leaf node
that implements all the needed requirements ishiehc

Using this sort of techniques would be a very usefy of modifying existing software
applications, but it seems to be based on an idealel, where the different design
decisions do not intersect with each other. Fompta a decision of changing certain
software structure could invalidate certain stggesviously assumed as correct. This is
something confirmed by the authors in their examplere they port an application from



UCI Lisp to Franz Lisp and they found the semagép between 1/0O concepts in the two
dialects to be to large.

TAJ is based on the same concept that the finakeatode is an implementation of an
ideal abstract representation (a domain), andithaffected by the different functional
and non-functional requirements. The current versibTAJ is useful to gain knowledge
of the application by abstracting software congdtamns to the domain concepts, but some
of the concepts presented in the paper could ke Edded to TAJ in order to, for
example, support a history of the evolution of suétware, or the ability of generating
portions of code automatically.

JIRISS - an Eclipse plug-in for Source Code Exploration
D Poshyvanyk, A Marcus, Y Dong - Proc. of 14th IE&Ernational Conference on Program ..., 2006

JIRISS is an eclipse plug-in for source code exion, the plug-in allows users to
search Java projects (source code and documentasomg natural language. The results
of the queries are presented back to the userdsbyteelevance, so that the most relevant
results can be easily identified by the user.

Source code and documentation analysis and compsigimeare a fundamental part of
the process of software development, maintenarearse engineering, and software
evolution, JIRISS allows users to query those smiaf information in order to extract
knowledge from them. By integrating this processha development IDE, users can
more easily access the source of knowledge.

Unfortunately the paper does not include technozaimplementation details, this fact
makes it impossible for the reader to determinla¢eusefulness of the plug-in compared
to the search function included in all IDEs. In ffaper they mention the ability to query
the system using natural language, but the lackfofmation about the processing of the
gueries, makes it impossible to determinate ifdhersome kind of semantic analysis of
the queries or is just a simple use of keywords.

The ability to query a source of knowledge thatludes both source code and
documentation could be useful to determinate ass8ons between the low level
implementation of the application and a higher egpntation of the problem that the
application tries to solve. This could be benefigiaa project like TAJ, where the user
has extract knowledge from the code and link & thomain for a better understanding of
a program.

Supporting Document and Data Views of Source Code
ML Collard, JI Maletic, A Marcus - Proceedings b&t2002 ACM symposium on Document ..., 2002

This paper describes a representation of source uenhg the XML format. The XML
stores the original source code and adds struanfaimation to it, so various views can
be selected from a single document. This XML doaumean be used by other
applications to manipulate the document, and alldexelopers to query the document
using XPath to extract information about it.



It is not clear how the use of this tool could Is=ful to developers since it seems to
simply structural information that does not reatid any real knowledge. Useful features
like different highlight colors in the source coale available on any modern IDE and the
creation of things like call graphs can be donedliy from the source code. Also the
authors affirm that srcML has higher visibility thAST & Symbol Table, but due to the
tree-based structure of XML documents, there istdéichexpressiveness unless internal
mapping are created between different elementseoibcument as a workaround. Since
no document schema is shown is impossible to etalile expressiveness that can be
archived with this representation.

For some reason they consider it important to maantshallow information like
whitespaces and tabulations, but it seems thabutldvbe more useful to generate them
when reading the document, offering the ability figvelopers to create they own
formatting settings.

Also there is no actual implementation of the srctdbl so the authors could not show
any tests results that can be used to evaluatesibleiion.

The use of an XML document to store the informatienerated by TAJ would be useful
to allow interoperability with other tools. Sinckete are many tools and libraries to
manipulate XML documents this addition would maksgble to offer different views of
the same information. This could lead to views dertain users that hide non-relevant
data, so the relevant information is more visibléhiem.

References

- Eclipse 3.0 Porting Guide, Generic Workbench
http://dev. eclipse.org/viewvs/index.cgi/platformui-
hone/ rcp/ generi c_wor kbench_porting_gui de. ht m ?vi ew=co

- Folding in Eclipse Text Editors
http://ww. eclipse.org/articles/Article-Folding-in-Eclipse-Text-
Edi t or s/ f ol di ng. ht n

- OSGi
http://ww. osgi . org/

- The Official Eclipse FAQs
http://w ki.eclipse.org/index. php/ Eclipse_FAGs

- GMF Tutorial
http://wki.eclipse.org/index. php/ GW_Tutori al

- GMF New and Noteworthy
http://w ki.eclipse.org/index. php/ GW_New_and_Not ewor t hy

- Generating an EMF Model
- The Eclipse Modeling Framework (EMF) Overview



