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R

euse C
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Sm
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alltalk code
K
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O
verview

O
verview

l
P

rob
lem

s w
ith

 reu
se 

l
Problem

s w
ith evolution

l
W

hat are reuse contracts?
l

R
euse contracts at w

ork
l

E
xam

ining class hierarchies based
 on 

reuse contracts
l

R
euse contract research

l
E

xercises: introd
uction to the brow

ser
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H
ow

 do Y
ou R

euse a C
lass?

H
ow

 do Y
ou R

euse a C
lass?

l
C

loning (copy and
 paste)

l
Inheritance /

 m
ethod

 overrid
ing

l
C

om
position /

 d
elegation
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R
euse by C

loning
R

euse by C
loning

l
R

eused
 Òcom

ponentsÓ are not easily 
ad

aptable
—

no support is provid
ed

 for ad
aptation/

reuse

l
N

o relation betw
een original and

 result
—

d
ifficult to m

aintain since bug fixes and
 

upgrad
es are not propagated

 to the d
erived

 
application (proliferation of versions)

T
h

is k
in

d
 of reu

se sh
ou

ld
 b

e avoid
ed

!
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R
euse by Inheritance

R
euse by Inheritance

H
ow

 d
o you d

eterm
ine

—
w

hat to reuse (inherit)?
—

w
hat to ad

apt (overrid
e)?

—
w

hat to w
rite from

 scratch?

?

C
lass A

S
ubclass B

S
ubclass C

S
ubclass D
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E
xam

ple: M
ake a Subclass of 

E
xam

ple: M
ake a Subclass of 

Set
Set
Fram

ew
ork

A
p

p
lication

S
et

C
o

u
n

tin
g

S
et

#add:
#addA

ll:

A
 C

ountingSet is a Set that
counts all ad

d
ed

 elem
ents

W
hat to overrid

e?
—

#
ad

d
:  if #

ad
d

A
ll: uses #

ad
d

:
—

#
ad

d
 &

 ad
d

A
ll: if #

ad
d

A
ll: 

d
oes not use #

ad
d

:
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R
euse by C

om
position

R
euse by C

om
position

H
ow

 d
o you d

eterm
ine

—
w

hat to reuse (w
hat to com

pose, w
hat to 

d
elegate)?

—
w

hat to ad
apt (how

 to com
pose)?

—
w

hat to w
rite from

 scratch?
C

lass B

C
lass A

C
lass C

?
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R
eusing a C

lass is H
ard

R
eusing a C

lass is H
ard

l
C

urrent O
O

A
/

O
O

D
 notations d

o not provid
e 

enough inform
ation to reuse a class

l
U

sually, d
evelopers d

o not d
ocum

ent how
 a class 

can be reused
, they only d

ocum
ent w

hat each 
m

ethod
 d

oes
l

If a class com
m

ent contains reuse inform
ation, it 

usually has the form
 of a cookbook

R
eu

sers are com
p

elled
 to 

in
sp

ect th
e sou

rce cod
e 
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Inspecting the Source C
ode

Inspecting the Source C
ode

l
T

o reuse a class:
—

inspect the class
—

inspect all its superclasses
—

inspect all the classes it co-operates w
ith

l
Source cod

e inspection is error-prone
l

If source cod
e inspection d

oesnÕt w
ork: 

talk to the d
eveloper (i.e. the expert)!
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l
S

elf sen
d

s
l

Super send
s

l
A

bstract m
ethod

s
l

T
em

plate m
ethod

s
l

D
efault m

ethod
s

l
M

ethod
s that are overrid

d
en frequently

l
M

ethod
s that are part of a d

esign pattern
l

C
o-op

eration
 w

ith
 oth

er ob
jects/classes

l
... W

hat are Y
ou L

ooking for?
W

hat are Y
ou L

ooking for?

R
eu

sers n
eed

 th
e

sp
ecialisation

 in
terface 
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Self Sends are Im
portant

Self Sends are Im
portant

l
Self send

s &
 tem

plate m
ethod

s &
 abstract 

m
ethod

s reify the d
esign of a class

l
M

ethod
 d

ecom
position

—
d

istinguish ÒcoreÓ m
ethod

s from
 ÒperipheralÓ 

m
ethod

s

l
U

sing self send
s =

 planning for reuse
—

fine-grained
 overrid

ing of m
ethod

s
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Self Sends: P
lanning for R

euse
Self Sends: P

lanning for R
euse

sam
e external interface

(#builderC
lass is private)

can be reused
 w

ith other build
ers

cannot be reused
 w

ith other build
ers 

w
ithout overrid

ing all m
ethod

s that 
refer to U

IB
uild

er

A
pplicationM

od
el in V

isualW
orks 2.5

o
p

en
In

terface: aS
ym

b
o

l
builder :=

 self builderC
lass new

.
...“a lot of expressions here”
...

A
pplicationM

od
el in V

isualW
orks 2.0

o
p

en
In

terface: aS
ym

b
o

l
builder :=

 U
IB

uilder new
.

...“a lot of expressions here”
...
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C
o-operation w

ith O
ther 

C
o-operation w

ith O
ther 

O
bjects/C

lasses is Im
portant

O
bjects/C

lasses is Im
portant

l
D

elegation of responsibilities principle
l

U
sing d

elegation=
 planning for reuse

—
a system

 can easily be extend
ed

 by ad
d

ing 
new

 classes
—

objects w
ith Òthe sam

e interfaceÓ can be 
substituted

 for each other 
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D
elegation: P

lanning for R
euse

D
elegation: P

lanning for R
euse

can be reused
 for 

d
ifferent m

enu item
s

cannot be reused
 for 

d
ifferent m

enu item
s

M
enu in V

isualW
orks 2.0

PopU
pM

enu in V
isualW

orks 1.0

sam
e external behaviour

sam
e interface

for instance creation

P
opU

pM
enu

labels

M
enu

M
enuItem

S
trings !

item
s
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O
verview

O
verview

l
Problem

s w
ith reuse 

l
P

rob
lem

s w
ith

 evolu
tion

l
W

hat are reuse contracts?
l

R
euse contracts at w

ork
l

E
xam

ining class hierarchies based
 on 

reuse contracts
l

R
euse contract research

l
E

xercises: introd
uction to the brow

ser
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E
volution is Im

portant
E

volution is Im
portant

l
Iterative d

evelopm
ent

—
a fram

ew
ork is never finished

l
C

hanging requirem
ents

—
functional: user requirem

ents
—

non-functional: m
aintainability, 

ad
aptibility, reusability, custom

isability, ...
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W
hat to do W

hen the 
W

hat to do W
hen the 

Fram
ew

ork C
hanges?

Fram
ew

ork C
hanges?

Fram
ew

ork
 1.0

A
p

p
lication

X

Y

Fram
ew

ork
 2.0

A
p

p
lication

X

Y

E
volu

tion

?
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E
xam

ple E
volution C

onflict (1)
E

xam
ple E

volution C
onflict (1)

Fram
ew

ork
 1.0

A
p

p
lication

X

Y

Fram
ew

ork
 2.0

A
p

p
lication

X

Y

E
volu

tion

instance of
subclass of

i

#m#p

self send

(not docum
ented)

#p
#p

i
M

eth
od

 cap
tu

re 

#m
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E
xam

ple E
volution C

onflict (2)
E

xam
ple E

volution C
onflict (2)

Fram
ew

ork
 1.0

A
p

p
lication

X

Y

Fram
ew

ork
 2.0

A
p

p
lication

X

Y

E
volu

tion

instance of
subclass of

i

#m#p#p#q

i

#m#p
8

In
con

sisten
t m

eth
od

s

#p#q

self send
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M
ore E

volution C
onflicts

M
ore E

volution C
onflicts

l
Interface conflicts
—

the nam
e of a reused

 m
ethod

/
class has been 

changed
—

a m
ethod

 that w
as ad

d
ed

 by a reuser has been 
introd

uced
 by the new

 version of the fram
ew

ork

l
U

nanticipated
 recursion

—
a m

ethod
 invokes another one in the application 

w
hile the new

 version of the fram
ew

ork introd
uces 

an invocation of the first by the latter
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Spotting E
volution P

roblem
s

Spotting E
volution P

roblem
s

l
U

nless the changes to the fram
ew

ork 
are w

ell-d
ocum

ented
 (inform

ally), the 
application d

eveloper is cond
em

ned
 to 

perform
 cod

e inspection to d
eterm

ine 
w

hat has changed
l

O
ften evolution conflicts are not spotted

 
until the application is running based

 on 
the new

 version of the fram
ew

ork
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W
hat are the C

hallenges?
W

hat are the C
hallenges?

l
Supporting reuse
—

w
hat can be reused

, w
hat m

ust be ad
apted

, and
 w

hat 
m

ust be built from
 scratch ?

—
form

al  d
ocum

entation on how
 classes are reused

l
Supporting evolution
—

change propagation

l
Support for estim

ates/
testing/

m
etrics

—
feasibility of reusing a class

—
the cost of Òupgrad

ingÓ the class repository
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O
verview

O
verview

l
Problem

s w
ith reuse 

l
Problem

s w
ith evolution

l
W

h
at are reu

se con
tracts?

l
R

euse contracts at w
ork

l
E

xam
ining class hierarchies based

 on 
reuse contracts

l
R

euse contract research
l

E
xercises: introd

uction to the brow
ser
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R
euse C

ontracts
R

euse C
ontracts

l
A

re contracts betw
een the fram

ew
ork 

d
eveloper and

 the application 
d

eveloper
l

State w
hat assum

ptions can be m
ad

e 
about reusable com

ponents
l

State how
 com

ponents are actually 
reused
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R
euse C

ontract N
otation

R
euse C

ontract N
otation

l
N

otation based
 on O

M
T

 (U
M

L
)

l
M

ethod
s are annotated

 w
ith 

specialisation clauses to m
ake the 

specialisation interface explicit
l

ÒR
euse operatorsÓ, or Òm

od
ifiersÓ, lay 

d
ow

n how
 reuse is achieved
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R
euse C

ontracts for Inheritance
R

euse C
ontracts for Inheritance

l
E

nhance the interface of a class 
w

ith specialisation clauses
l

Id
entify w

hat changes are m
ad

e 
w

hen a class is subclassed
:

—
concretisation/

abstraction
—

extension/
cancellation

—
refinem

ent/
coarsening

l
Specialisation clauses m

ay contain 
nam

es of m
ethod

s invoked
 

through self send
s, and

 ÒsuperÓ

#collect: [#do:]
#do:
#select: [#do:]

concretisation
#do:

reuse operator

abstract m
ethod specialisation clause

C
ollection

#collect: [#do:]
#do:
#select: [#do:]

S
et
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R
euse O

perator: C
oncretisation

R
euse O

perator: C
oncretisation

l
M

akes abstract m
ethod

s 
concrete

l
D

oes not change the 
specialisation clause of 
the concretised

 m
ethod

s 
l

D
esign preserving

l
Inverse =

 abstraction

#collect: [#do:]
#do:
#select: [#do:]

#collect: [#do:]
#do:
#select: [#do:]

concretisation
#do:

C
ollection

S
et
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R
euse O

perator: A
bstraction

R
euse O

perator: A
bstraction

l
M

akes a concrete m
ethod

 
abstract

l
D

esign breaching
l

Inverse =
 concretisation

abstraction
#preferredB

ounds

#preferredB
ounds [ ]

V
iew

#
preferredB

ounds  [ ] 

LabeledB
uttonV

iew

#preferredB
ounds [ ]

S
im

pleV
iew

#preferredB
ounds [ ]

B
asicB

uttonV
iew
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R
euse O

perator: E
xtension

R
euse O

perator: E
xtension

l
T

ypically perform
ed

 by an 
application d

eveloper to ad
d

 
application specific behaviour

l
A

d
d

s new
 m

ethod
s to the 

interface of a class
l

D
esign preserving

l
Inverse =

 cancellation

......#- [ ]
#grow

 [ ]

extension
#-#grow

C
ollection

S
et
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R
euse O

perator: C
ancellation

R
euse O

perator: C
ancellation

l
T

ypically perform
ed

 by an 
application d

eveloper to 
rem

ove behaviour
l

R
em

oves m
ethod

s from
 

the interface of a class
l

D
esign breaching

l
Inverse =

 extension

...#add:  [ ]
#rem

ove:ifA
bsent:  [ ] 

...#add: [ ] 

cancellation
#rem

ove:ifA
bsent:

C
ollection

S
equenceableC

ollection

...

A
rrayedC

ollection

cancellation
#add:
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R
euse O

perator: R
efinem

ent
R

euse O
perator: R

efinem
ent

l
A

d
d

s elem
ents to the 

specialisation clause of a 
m

ethod
l

U
sed

 to e.g. :
—

red
uce red

und
ancy

—
specialise the behaviour of 
an existing m

ethod
 w

ith an 
existing behaviour

l
D

esign preserving
l

Inverse =
 coarsening

#postC
opy [ ]

#postC
opy

[super, #breakD
ependents]

O
bject

M
odel

refinem
ent

#postC
opy [super,
+

 #breakD
ependents]
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R
euse O

perator: C
oarsening

R
euse O

perator: C
oarsening

l
R

em
oves elem

ents from
 

the specialisation clause of 
a m

ethod
l

U
sed

 to e.g.:
—

optim
ize perform

ance

l
D

esign breaching
l

Inverse =
 refinem

ent

#size [#do:]

#size [ ]

coarsening
#size [- #do:]

C
ollection

S
et
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R
euse O

perators
R

euse O
perators

l
M

ake a d
istinction betw

een d
ifferent 

kind
s of inheritance

l
State how

 a class is d
erived

 from
 its 

superclass
l

A
re orthogonal basic operators

l
U

sually, one subclassing step is a 
com

bination of several reuse operators
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Frequently U
sed C

om
binations 

Frequently U
sed C

om
binations 

of R
euse O

perators
of R

euse O
perators

l
E

xtension &
 refinem

ent
l

C
oarsening &

 cancellation
l

C
oncretisation &

 refinem
ent

l
C

oncretisation &
 extension &

 refinem
ent

l
C

oarsening &
 refinem

ent =
 red

efinition
l

C
oarsening &

 extension &
 refinem

ent
=

 factorization
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M
ulti-C

lass R
euse C

ontracts 
M

ulti-C
lass R

euse C
ontracts 

(in short)
(in short)

l
C

o-operating classes are put in one reuse 
contract; these classes are called

 ÒparticipantsÓ
l

Interfaces of classes as in reuse contracts for 
inheritance 

l
Specialisation clauses are extend

ed
 w

ith nam
es 

of m
ethod

s invoked
 on other classes

l
R

euse operators id
entify w

hat changes are 
m

ad
e to a w

hole contract
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terface op

en
in

g

R
euse C

ontract N
otation

R
euse C

ontract N
otation

participants
specialisation clauses

#openInterface:

A
pplicationM

odel
#source:
#add:
#openW

ithE
xtent:

U
IB

uilder

#m
odel:

#displayP
endingInvalidation

A
pplicationW

indow

#openInterface:
[#m

odel:, #displayP
endingInvalidation]

#openInterface:
[#source:, #add:,
 #openW

ithE
xtent:]

#openInterface:
[#preB

uildW
ith:,

 #hookupW
indow

:spec:builder:,
 #postB

uildW
ith:,

 #postO
penW

ith:]

self
builder
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O
verview

O
verview

l
Problem

s w
ith reuse 

l
Problem

s w
ith evolution

l
W

hat are reuse contracts?
l

R
eu

se con
tracts at w

ork
l

E
xam

ining class hierarchies based
 on 

reuse contracts
l

R
euse contract research

l
E

xercises: introd
uction to the brow

ser
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R
euse C

ontracts at W
ork

R
euse C

ontracts at W
ork

T
he form

al nature of reuse contracts 
enables their use in a d

evelopm
ent 

environm
ent

—
cod

e generation from
 reuse contracts

—
im

pact analysis w
hen a fram

ew
ork 

changes (assessing evolution conflicts)
—

effort estim
ation for fram

ew
ork 

custom
isation

—
extraction from

 source cod
e
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E
stim

ating R
euse

E
stim

ating R
euse

Fram
ew

ork

A
p

p
lication

S
et

C
o

u
n

tin
g

S
et

#add: 
#addA

ll:

?

Fram
ew

ork

A
p

p
lication

S
et

C
o

u
n

tin
g

S
et

#add: [ ]
#addA

ll: [#add:]

#add: [super, #incC
ount]

#incC
ount [ ]

W
h

at to overrid
e?
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E
volution

E
volution

Fram
ew

ork

A
p

p
lication

S
et

C
o

u
n

tin
g

S
et

#add: [ ]
#addA

ll: [#add:]

#add: [super, #incC
ount]

#incC
ount [ ]

E
volu

tion

Fram
ew

ork

A
p

p
lication

S
et

C
o

u
n

tin
g

S
et

#add: [ ]
#addA

ll: [#add:]

#add: [super, #incC
ount]

#incC
ount [ ]

8

N
ot all ad

d
ition

s
are cou

n
ted

 an
ym

ore 
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D
ocum

enting R
euse

D
ocum

enting R
euseFram

ew
ork

A
p

p
lication

S
et

C
o

u
n

tin
g

S
et

#add: [ ]
#addA

ll: [#add:]

#add: [super, #incC
ount]

#incC
ount [ ]

extension
#incC

ount
refinem

ent
#add: [super,+

#incC
ount]

Fram
ew

ork

A
p

p
lication

S
et

C
o

u
n

tin
g

S
et

#add: [ ]
#addA

ll: [#add:]

#add: [super, #incC
ount]

#incC
ount [ ]
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D
ocum

enting E
volution

D
ocum

enting E
volution

Fram
ew

ork

S
et

#add: [ ]
#addA

ll: [#add:]
E

volu
tion

Fram
ew

ork

S
et

#add: [ ]
#addA

ll: [#add:]
8

Fram
ew

ork

S
et

#add: [ ]
#addA

ll: [#add:]

Fram
ew

ork

S
et

#add: [ ]
#addA

ll: [ ]
coarsening

#addA
ll: [-#add:]
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E
stim

ating Im
pact of C

hanges
E

stim
ating Im

pact of C
hanges

Fram
ew

ork

A
p

p
lication

S
et

C
o

u
n

tin
g

S
et

#add: [ ]
#addA

ll: [#add:]

#add: [super, #incC
ount]

#incC
ount [ ]

extension
#incC

ount
refinem

ent
#add: [super,+

#incC
ount]

coarsening
#addA

ll: [-#add:]

Fram
ew

ork

A
p

p
lication

S
et

C
o

u
n

tin
g

S
et

#add: [ ]
#addA

ll: [ ]

#add: [super, #incC
ount]

#incC
ount [ ]

extension
#incC

ount
refinem

ent
#add: [super,+

#incC
ount]

#
ad

d
A

ll: n
eed

s to b
e

overrid
d

en
 too 
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O
verview

O
verview

l
Problem

s w
ith reuse 

l
Problem

s w
ith evolution

l
W

hat are reuse contracts?
l

R
euse contracts at w

ork
l

E
xam

in
in

g class h
ierarch

ies b
ased

 on
 

reu
se con

tracts
l

R
euse contract research

l
E

xercises: introd
uction to the brow

ser
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E
xtraction of R

euse C
ontracts

E
xtraction of R

euse C
ontracts

l
R

euse contracts for 
inheritance can be 
extracted

 from
 

Sm
alltalk cod

e
l

E
ach subclassing step 

is d
ecom

posed
 in a 

com
bination of 

m
axim

um
 6 d

ifferent 
reuse operators

class

reuse
operators
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T
oo M

uch E
xtracted 

T
oo M

uch E
xtracted 

Inform
ation

Inform
ation

l
T

he extractor d
oes not know

 w
hich 

m
ethod

s are im
portant

l
Interaction w

ith a d
eveloper is required

 
to strip im

plem
entation d

etails
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Inspecting E
xtracted 

Inspecting E
xtracted 

E
xtensions

E
xtensions
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Inspecting E
xtracted 

Inspecting E
xtracted 

C
oncretisations

C
oncretisations
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Inspecting E
xtracted 

Inspecting E
xtracted 

R
efinem

ents
R

efinem
ents
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Inspecting E
xtracted 

Inspecting E
xtracted 

C
oarsenings

C
oarsenings
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Inspecting E
xtracted 

Inspecting E
xtracted 

C
ancellations

C
ancellations
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Spotting B
ad D

esigns in a 
Spotting B

ad D
esigns in a 

C
lass H

ierarchy
C

lass H
ierarchy

l
L

ook for d
esign breaching reuse 

operators
—

they ind
icate m

ethod
s that d

o not respect 
the d

esign as laid
 d

ow
n by a superclass

l
E

xam
ine w

hat happens w
ith the 

affected
 m

ethod
s in reuse operators that 

are applied
 later on
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Spotting B
ad D

esigns: E
xam

ple
Spotting B

ad D
esigns: E

xam
ple

T
he Stream

 hierarchy is aw
kw

ard
 

w
rt. the #

next m
ethod

.

1

2

3
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Im
pact of B

ad C
oding Style

Im
pact of B

ad C
oding Style

l
B

ad
 cod

ing style is troublesom
e for the 

extractor
—

e.g. only super send
, bad

 super send
, ...

l
T

his has d
riven us to m

ake qualitative 
assessm

ent of source cod
e possible

l
A

n analysis tool is integrated
 in our 

brow
ser
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O
verview

O
verview

l
Problem

s w
ith reuse 

l
Problem

s w
ith evolution

l
W

hat are reuse contracts?
l

R
euse contracts at w

ork
l

E
xam

ining class hierarchies based
 on 

reuse contracts
l

R
eu

se con
tract research

l
E

xercises: introd
uction to the brow

ser
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R
euse C

ontract R
esearch

R
euse C

ontract R
esearch

l
R

euse contracts have been applied
 to

—
classes (inheritance)

—
sets of interacting classes/

com
ponents

—
state d

iagram
s

l
U

nd
er investigation:

—
can reuse contracts d

escribe d
esign patterns?

—
generic reuse contracts

—
extraction of m

ulti-class reuse contracts
—

softw
are architectures and

 com
ponentw

are 
—

reuse contracts in a d
evelopm

ent environm
ent

—
m

ore d
ocum

entation than interfaces and
 invocations 
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D
esign P

attern E
xam

ple
D

esign P
attern E

xam
ple

graphics

operation [operation]
refinem

ent
extension

concretisation

concretisation

C
om

ponent

#operation 

C
lient

Leaf

#operation

C
om

posite

#operation 
#add: 
#rem

ove: 
#getC

hild: 
C

om
positeA

#operation 
#add: 
#rem

ove: 
#getC

hild: 
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Sum
m

ary: T
heory

Sum
m

ary: T
heory

l
R

euse contracts form
ally d

ocum
ent w

hat 
a reuser can assum

e about a Òreusable 
com

ponentÓ
l

R
euse operators form

ally d
ocum

ent how
 

a reusable com
ponent is actually reused

l
Form

al rules for change propagation 
enable autom

atic d
etection of evolution 

conflicts
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Sum
m

ary: P
ractice

Sum
m

ary: P
ractice

l
R

euse contracts for inheritance can be 
extracted
—

exam
ination of existing source cod

e
—

und
erstand

ing the d
esign

—
hum

an input is need
ed

 to filter out 
im

plem
entation d

etails
—

bad
 cod

ing style m
ay give rise to extraction 

problem
s
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O
verview

O
verview

l
Problem

s w
ith reuse 

l
Problem

s w
ith evolution

l
W

hat are reuse contracts?
l

R
euse contracts at w

ork
l

E
xam

ining class hierarchies based
 on 

reuse contracts
l

R
euse contract research

l
E

xercises: in
trod

u
ction

 to th
e b

row
ser



61

T
he B

row
ser for the E

xercises
T

he B
row

ser for the E
xercises

l
H

om
e-m

ad
e fully-functional brow

ser
l

C
om

posed
 of reusable Òbrow

ser part 
com

ponentsÓ built w
ith A

pplFL
ab

l
C

an easily be
extend

ed
 w

ith other
Òclass view

/
ed

itor
com

ponentsÓ

See E
SU

G
Õ96 Sum

m
er School

ÒA
pplFL

ab: C
ustom

-m
ad

e user
interface com

ponents in V
isualW

orksÓ
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E
nhanced B

row
ser Ñ

 G
eneral

E
nhanced B

row
ser Ñ

 G
eneral

C
lass selector

M
eth

od
 selector

M
eth

od
 ed

itor

D
ifferent view

s
D

ifferent view
s/

tools

D
ifferent m

ethod
 ed

itors

D
ifferent view

s
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B
row

ser Ñ
˚R

euse C
ontracts

B
row

ser Ñ
˚R

euse C
ontracts
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B
row

ser Ñ
 C

ode A
nalysis

B
row

ser Ñ
 C

ode A
nalysis
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B
row

ser Ñ
 C

lusters
B

row
ser Ñ

 C
lusters
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B
row

ser Ñ
 M

etrics
B

row
ser Ñ

 M
etrics
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E
xercises

E
xercises

l
U

se the enhanced
 brow

ser to 
investigate Sm

alltalk cod
e

—
E

xam
ine class hierarchies based

 on 
extracted

 reuse contracts
—

A
nalyse the cod

e to find
 m

ethod
s that 

hind
er reuse

—
E

xplore the d
ifferent tools

l
File in your ow

n Sm
alltalk classes/

fram
ew

orks



68

U
p-to-date Inform

ation
U

p-to-date Inform
ation

h
ttp

://p
rogw

w
w

.vu
b

.ac.b
e/p

rog/p
ools/rcs/


