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Abstract

Thegoal of architectuial reconstructions to pro-
ducehigh-level modelsof the designof a system.The
recover processis usuallyaidedby sud information
assource code designdocumentsand usermanuals.
In the absenceof this typeof information,the process
becomedlifficult. This paperdetailsan attemptto re-
cover the architectue of the large pieceof telephony
softwae, wheee very little aboutthe systems known
byus.

1 Background

“Characteris whatyou arein thedark”
- Dr. EmelioLizardo

The goal of architecturerecovery is to producehigh-

level modelsof a software system. Generally these
modelsare producedby extractinga relationalmodel
of the systemfrom sourcecode,manipulatingit, and
thenmappinga systemstructureontoit (usuallyin the

form of groupingfiles or functionsinto subsystemsr

packages)Therearethreekey sourcesf information
thatarevital to the feasibility of this process:

e Thesystems sourcecode;

e developmentartifactssuchasa detailedconcep-
tual architecturepr usermanualsand

e accesdgo developersor personsvho understand
the structureof thesystem.

In practice, source code is the most important
sourcefor detailedunderstandingf a systemin ar
chitecturalrecorery. Not only is it the basisfor the
relationalmodelof the system(i.e., whatthe compo-
nentsare,andhow they interactwith eachother)but
it cansene to help formulate part of the conceptual
architecturgusuallythedirectorystructureor naming
conventionsof files and functionscan hint towardsa
subsystengrouping). It is also helpful in answering
guestionsaboutthe system(commentsin codeare a
goodsourcefor explaining peculiaritiesthat one may
comeacross).

When one is available, a conceptualarchitecture,
which representghe "as-designed'view of the sys-
tem, is usually the bestsourcefor determiningwhat
systemstructureto map onto the relational model.
Otherdevelopmentartifacts, suchasusermanualsor
designdocumentsarealsohelpful.

Thedeveloperscanoftenprovide valuableinforma-
tion aboutthesystemwhichmaybemissing.In theab-
senceof aconceptuaarchitecturethedeveloperamay
beableto suggespartof onefrom their knonvledgeof
thesystem.

While it is obvious that not all three sourcesare
neededn orderto performa successfulrchitectural
reconstructionusually having at leastoneis a min-
imal requirement. Being given an alreadyextracted
relationalmodel is suflicient as long asthe models
schemais known and a systemstructurecan be ob-
tainedfrom theconceptuahrchitectureor from thede-
velopersthemseles. Corversely if the systemstruc-
ture was not available from thesesourcespne could
probablybe derivedfrom the sourcecodeitself.

However, if thesesourcesrelacking,is reconstruc-



tion still possible?n otherwords,if we have very lit-
tle knowledgeof the systemandnowayto learnabout
it, andthe developershave no clearideaof whatthe
systemstructurelooks like is the entire processstill
feasible?

2 Recreating the Architecture

Thelack of thesourcedistedin thepreviousmakes
it very difficult to recover the architectureof a large
pieceof software. This is the casein our attemptsto
reconstructhearchitecturef large pieceof telephory
software (from hereon called LPOTS) from a com-
pary in Canada.

We did nothave accesso ary sourcecodeor devel-
opmentartifacts,and have limited accesdo develop-
ersor individualsknowledgableaboutthe system.As
aresult,a suitablesystemstructurecould not be gen-
erated.In orderfor a meaningfularchitecturaimodel
to beproducedthis structuremustbedevisedby other
means.

The problemof devising sucha structurefrom an
existing piece of software is knowvn as "clustering”.
Thereare a numberof automatedr semi-automated
techniquedor trying to generateéheseclusterswhich
arediscussedn thefollowing sections.

2.1 Automatic Clustering Algorithms

Theideaof automatiaclusterings to generatasys-
tem structureby trying to group files and functions
togetherbasedon their interactionswith eachother
A numberof tools, suchas ACDC [3] and Bunch
[1], currently exist to do this. Generally the ideais
thatfiles/functionghatuseeachotherbelongtogether
while onesthat dont belongapart. The criteria for
decidingon groupingsis typically basedon the "high
cohesion/lav coupling” principle of softwaredesign.

Anotherautomatiaclusteringapproactreliesonthe
identificationof patterns Suchexamplesincludeclus-
tering functionswhich useor are being usedby the
samefunctions,or by identifying well knovn design
patternge.g., functionb, ¢, andd areonly ever called
from a, andais beingcalledoften,thena, b, ¢, andd
mightbeinvolvedin afacadepattern).

The problemwith automaticclusteringtechniques
is thatthey arenotentirelyaccurate Any clustergen-

eratedby sucha tool, especiallyonefor a systemas
large asLPOTS, would have to bevalidated.

2.2 UseCases& Scenarios

Use casesare often very usefulfor identifying re-
latedfunctions/filesthatcanbe groupediogether The
ideabehindit is to identify alist of key usecasesand
thentracetheir execution(eitherwith automatedools
or manually). If similar usecasesare usingmary of
thesamefunctions thenthereis agoodpossibilitythat
thosefunctionsshouldbe groupedogether

The problemwith using use casesas a meansto
identify systemstructurein LPOTSis twofold. Firstly,
neitherthe sourcecodenor an executableis available
sotracingtheexecutionof atestcasds very hard(sim-
ply trying to constructa pathfrom alist of athousand
or morefunctionsis not possible). Secondly even if
theabore wasavailable,theknowvledgeneededo gen-
erateenoughusecasedo provide suitablecoverageof
thesystems lacking. Thisbeingthecaseijt is unlikely
thatusecasexouldbeusedto solelyproduceasystem
structure.

3 Case Study: LPOTS

Architecturalreconstructiorof the LPOTS system
(whosecodebaseis several MLOC) was done with
theintentof supplyinghigh-level diagramsof the sys-
tem. In orderto createghesediagramsweweregivena
relationalmodelof thesystemwhichwe couldmanip-
ulateandvisualizeusing SWAGKIit [2]. We werealso
given a systemstructurewhich we could useto map
ontothe manipulatedelationalmodel,thusgiving us
anarchitecturamodel.

However, this systemstructurewasinsuficient be-
causeit only mappedfunctionsinto more than pack-
ages. When we tried to visualize this architectural
model,the diagramsweretoo clutteredandincompre-
hensibleto be useful. Whatwasneededvasto further
groupthesepackagesintil we wereleft with ahandful
(probablyl15 or fewer) of top-level entities.

We attemptedo useautomaticclusteringtoolslike
Bunch, but were unsuccessfuin obtaininga cluster
Other methods,such as tracing use cases,were not
feasiblebecausef our lack of knowledgeaboutthe
system(aswell asthesize).



Our final attemptwas to use an automaticlayout
toolto provide aninitial layoutfor thesystemandthen
clusterpackageghat are closetogetherinto a single
packageaswell aslook for patterngn thelayout.

This approachseemedto yield resultsthat were
promising than our previous attempts. The layout
that was given had the packagesclusteredinto sev-
eral groupsin a top-davn fashionresemblinga lay-
eredarchitectur€(i.e),onegroupattop, anothemgroup
underneathand so on). Investigationof this layout
with Isedit (a visualizationtool in SWAGKit) seemed
to supportthe ideaof a layeredarchitectureasit was
found that mostpackagesnteractedwith otherpack-
agesin the samecluster or thosein the clusterbelow.
As well, afew of the packages$ocatedin asmallclus-
ter nearthetop, interactedwith almostall otherpack-
agesjndicatinga possibldibrary or utility package.

Overall, theresultsof this attemptseempromising.
The next stepwill be to locate(or createone if not
found)aclusteringtool which canrecognizehesepat-
ternsin layouts,andclusteraccordingly Othercluster
ing toolswill alsobeinvestigatedn orderto generate
alternatve clusterings,all of which we hopeto vali-
date/ivalidateby consultingwith systemexperts.
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