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• have an oracle to com
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• let software engineers
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– identify correspond
corresponds only t
➪ O.k. match

– measure accuracy
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... when do modules actua
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• pragmatically, we cann
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 match C ≈p R iff

nce parameter p • if p = 1, C and R must

• more pragmatically, p 

– C and R overlap at
– {a, b, c, d} ≈0.7{b, c
– {a, b, c, d} 0.7{b, 

elements C( ) element∩
elements C( ) element∪
-------------------------------------------------------------

/≈

candidate C



Slide 7 (17)

atik.uni-stuttgart.de/ifi/ps/bauhaus
rs

r

s ained candidates

 only with a part of reference

-grained candidates

didate matches with a reference

xpect 100% containment

h

er as above

reference Rcandidate Ce R

T( )--------- p≥
Unive

Pa

Con

Matc
Institute of
Computer Science http://www.inform

ity of Stuttgart

t-of matches

ideration • also accept too fine-gr

– candidate matches

• also accept too coarse

– only a part of a can

• pragmatically, do not e
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• p is tolerance paramet
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elements S( )

-------------------------------------------------------------
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iderations • C ≈p R ⇒ C ⊆p R ∧ R ⊆
• but not: C ⊆p R ∧ R ⊆p

• yet, there is a distinct 
C ⊆p R ∧ R ⊆p C

 R are a mutually
f match iff

• C ⊆p R ∧ R ⊆p C

➪ mutually part-of ma
➪ good matches are 

atches • part-of and mutually p

candidate C

>70% of C
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es can be non-exact • use degree of overlap

•

:
and R be a good

•
sufficient due to additi

•

acy (C, R) where C
 are a good match

ple

equence ➪ additional part-of m
matches

overlap C R,( ) C R∩
C R∪
---------------=

accuracy C R,( ) overl=

matchings X( ) Y Y{=

overlap ele
ri matchings C( )∈

∪
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C1 ∪ C3



Slide 11 (17)

atik.uni-stuttgart.de/ifi/ps/bauhaus
rs

c

ll
 
o

 in a good match

re are overlapping candidates or

ikely

ional part-of matches (more likely)

o
 

)

ed by the dominant good match

it
lv

atches are subsumed by mutually

mentsri( ) elements
ci matchings R( )∈

∪ ci( ), 


Unive

Ac

Pitfa
let C
part-

if C 
good

if ne
invo
Institute of
Computer Science http://www.inform

ity of Stuttgart

uracy of mutually part-of matches

:
and R be a mutually
f match

• C or R can be involved

– only possible if the
references

– even then very unl

• C or R can have addit

r R is involved in a
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• ignore the match (C, R

– it is already subsum

her C nor R is
ed in a good match

➪ additional part-of m
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∪
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le aspects

ecision • # false positives

• average size of false p

call • # true negatives

• granularity of matches

– # good matches
– # mutually part-of m
– # part-of matches

ecision and recall • accuracy of each matc

ll recall for quick
iew
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∑
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luation of semi-automatic method

iderations • humans are involved

➪ controlled experim

• controlled experiments
are expensive

imental design • completely randomize
disjoint groups:

– 1 group that searc
support beyond gr

– n groups using n d

 to measure: • absolute number of clu

➪ does not require a
➪ measures “speed”

• recall of each subject 

– reference corpus m
validated reference
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luation of semi-automatic method

iderations • large-scale experimen
unfeasible

➪ use fewer people
➪ but : use the appro
– ANOVA is not appr

participants
– use non-paramete

o measure:

act U-test (Mann,
ithney)

• assumes data at ordin
relationship is leverage

➪ ignores actual diffe

act Fisher-Pitman
ndomization test

• assumes data at interv

➪ actual differences 
➪ assumes samples 

population
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stem characteristics • size, programming lan
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ople • #people who analyzed
people (experience, fa
analyzed jointly or sep

lidity • were the references re

ailable time • time spent on the anal

y: • teams should exhaust
system in sufficient tim
reviewed by independ

lity: • gather the above char
judge a benchmark



Slide 17 (17)

atik.uni-stuttgart.de/ifi/ps/bauhaus
rs

n

y  of techniques

luation

ely pointed out this deplorable state

ieved since then

p e measurement of recall and

overy techniques

m recovery techniques

 artifacts are derived

 t
a

aluation is made available

s (altogether 100 KLOC of 4 C
e available

k and contributions, however
tuttgart.de/ifi/ps/clustering
Unive

Co

Toda

Our 

How
into 
Institute of
Computer Science http://www.inform

ity of Stuttgart

clusions

’s situation • overwhelming number

• but no comparable eva

– Lakothia and Grav
of affairs in 1995

– little has been ach

roposal • easy to use and precis
precision

• suitable for module rec

• not suited for subsyste

– where hierarchical

o put the framework
ction

• tool for quantitative ev

• our benchmark system
programs) will be mad

– we expect feedbac
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