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reverse engineering a system
must go beyond the structure

Most reverse-engineering approaches are
dedicated to the structure.

But to understand a system, we have to know

e both its structure
e and its domain semantics
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what is the meaning of that all?

‘ UI Layer |7

l isCustomerNumberValid
‘ Business logic ‘ or
l removeCustomerFromDB

‘ Database ‘4—
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look at the names!

Developers use meaningful names,
which capture the domain knowledge.

We analyze the naming information...
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Semantic clustering in a nutshell

Comments Methods Identifiers

We treat source code as text
documents. /7 Retumna coN 46 s given g o date it 7

in the morning, therg#se r 1S false. /
public boolean isMorningint hours,int minutes,int seconds) {
if (!isDate (hours,minutes, seconds))

Two documents are Similar if ) return (hours < 12 && minutes < 60 && sedonds < 60);
they use the same words.
Keywords Classes Types Literals
We cluster the documents based
packet

| workstation

4 .

on the usage of words.

destination —

. . address
We use automatically retrieved
labels to describe the clusters. cerver | o
application
list
menu
cancel

Adrian Kuhn #5/18



Source code is natural language text,
and each code item has a name

Comments Methods Identifiers

/** Returns *rue if a gi¥en 24-hour da is \
in the morning, o@gferwise retu false. "

public boolean isMorning(int hours,int minutes,int seconds) {
if ('isDate(hours,minutes,seconds))
throw new Exception(“"Fault: inputyis not a date.”);
return gdhours < 12 && minutes < 60 && secondsek 60);

}

Keywords Classes Types Literals
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Thus we apply Information Retrieval on

the source code

Hapax

enter search terms here...

Find document

Feeling lucky!

Hapax searches over 10,000 documents containing about 20,000 terms.

The term “hapax legomenon” is Greek and refers to a word that occurs only once in a
given body of text. Hapax is a tool built on top of the Moose re-engineering framework.
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Anything can be used as document...

Documents are not necessarily source files.

We prefer to split the source at structural
levels such as: package, class, method...

But any software artifact that has a textual
representation is a possible document
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We count the word frequencies in each

document

docl doc2 doc3 doc4d4 docbh
hour 2 3 3 2
interval 2 1
morning 1 1
point 4
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Latent semantic indexing puts all the
documents and terms in one space

hour
O #‘1 morning
O

>
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The correlation matrix shows all

similarities between all documents
Documents

€ Documents

{o% Similarity 100% |




But an unordered matrix looks like
television tuned to a dead channel...
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Clustering yields both an ordering and a
grouping of documents

I__I‘

— = 1+ = = = == grouping of documents = + = = = = = — -

dgoodooooooooooooooon

ordering of documents >
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A cluster is set of documents which use
similar terms

But what are
these terms?
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Automatically retrieved labels describe
the clusters

packet workstation

destination — | . node

address
server /
application
list
menu
cancel
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Moose and Hapax: explore structure and
semantics with the same tool

il Moose - [5]X]

Models Tools Navigation Help

£ *» Hapax.Similarities 164@164 ((1.0 0.91372 0.870472 0.940173 0.899262 0.83... M[= 3
Model Manager | Ant | JBoss | JEdit | Moose | Moose and Plugins | Tomcat Matrix  Settings
S 3— 4| Row Entries
) [[| Group Editor numgerg?l\r‘lehthqfs() [ﬁ
numberOfinheritance
; e FAMIXClassGroup (314 items) numberOfNamespaces
AMIXAcce inheritedSignaturesOf v
-4 FAMIXAttritf | FAMIXClass inheritedMethodsOf:(C
- @ Eﬁgig'ass Root::Smalltalk::SCG::Moose: :EntityType !nEerigegggngtgfeng*
-4 FAMIXCom . . . .. inherite ributesOf: ~
@ FAMIXForm Root::Smalltalk::SCG::Moose::DSADsolut doesClass:inheritsFrol
) FAMIXGlobq ||Root::Smalltalk::SCG::Moose::MSEEnUm subClassOf:do:(Obje
0 FAMIXImplif | |Root::Smalltalk::SCG::Moose::ModelMan -
- FAMIXInhef | Root::Smalltalk::SCG::Moose::MSEImpo Column Entries
: IE:H&ILTO Root::Smalltalk::SCG::Moose::AbstractE herdA"iUtSfi' ~
AM iter. - - .. .. oesCiass innericsrro
@ FAMIXLoca Root..SmaIItaIk..SCG.‘Moose..MSEToqlM subClassOf:do:(Objec
.. FAMIXMeth] |/Root::Smalltalk::SCG::Moose::SubEntitie subclassHierarchyOf:d
& FAMIXNam Root::Smalltalk::SCG::Moose::OperatorM superclassHierarchyOf
& FamIxPack] |[£ subclassHierarchies() —
® FAMIXUnkn » B doesClass:implements
o STEleGriiE Hl Pite G L addEntity: (Object)
® HapaxSem — i — removeEntity:(Object) ,
Group Filtering | Group Properties H Group Descriptior]
Labels
averageMethodSimilarity ~<~ 10 - -
inheritance -~
subdass 3
superclass =
Enter search query: & | [hierarchy
l rty| I T override 2
[— remove enti
Id = 0.38 Similarity = 0.774309
5486
node 5270
4 4563
instance 4500
2 4297
fna 1150 v

Shown entities: 500 Hidden entities: 11521

Group Filtering | Group Properties | Group Description || Group Evaluator
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Hapax was applied at different levels of
granularity...

Moose framework

/
Hapax tool / GUI keystroke
JI == / install
= : y

e 1 plugin

accessing L

classes T ) ‘ text area
| fonts
modifying — files ‘m regex
. - BSH script
logging —
methods infrastructure

single feature

unique ID meta-information
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Conclusion: we should not just look for
boxes, we should look for names too!

packet |_~ workstation

4/

application
list

menu
cancel

destination — |
address

d

Server

Questions?
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