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Problem

?

# Mammal erd Dog ¢la fuby °
class Mammal
def initialize name -
@name = name.capitaliz #Ruby implementation ?
? class Employee
end PP _ ®
def initialize(name, salary=0)
O def breathe _
@name = name
ut inhale and exhq = class PizzaRobot < Che
puts "inhal A L @salary = salary 1 i b hef
end end include Robot
def display def giveRaise(percent def initialize(name, cost, lifetime)
s "#{@name}" - super{(name)
p;h {@name} @salary += (@salar newRobot(cost, lifetime)
bt end salary = 0
end def work end ?
puts "#{@name} A def work
class Dog < Mammal end puts "#{@name} makes pizza" L
def initialize(name, brea] end end
def show
super puts info
@breed = breed class Chef < Employee end
i def initialize(name)
def speak end
X super{name, 3500)
puts "rure! rurr!’
d end
ol i def work
uts "#{@name} makes food" : .
def display p < ¥ lifetime
° #(EBname) i3 a/f end ifetime)
end
end ?
def info
# Instontiation return "Robot: cost=#{@cost}ie),
d = Dog.new(’ lasaie’, 'alsacian') lifetine=# {@lifetime} (v) "
end
2t Ivocation of

isplay method

d.display
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SOUL: Smalltalk Open Unification
Language

Design layer

(programming conventions, design patterns)

® Query language

Basic layer

(parse tree traversal, typing, flattening, code generation, accessing, auxiliary)

° Prolog—like

® Smalltalk, Java,
C(++), Cobol

Representational layer

(base predicates)

Logic layer

Declarative Framework

(arithmetic, list handling, type checking, repository handling, pattern matching)

class(?class) if
member(7class, [Smalltalk allClasses])
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PARACHUT: Programming And Reasoning

About CHanges Using Time
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Backward Chaining vs. Forward Chaining

Start
Goal

Goal-driven Data-driven

= More possible start states or goal states?

= What kind of events triggers problem—solving?




Example: hash - equal rule

“re—implementing the = method implies re—implementing the

hash method”
classNeedsHash(?class) if class
methodInClass(?class, =), instance VariableInClass
not(methodInClass(?class, hash)) methodInClass
methodCallsMethod
classNeedsEqual(?class) if classInPackage
methodInClass(?class, hash), subclassOf
not(methodInClass(?class, =)) classInHierarchyOf
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PARACHUT:

defining the declarative queries

[ SOUL Clause Browser
Tools Special Help

Lookup: \ default

=@ LogicStorage

#-@ QuotedParselayer
#-@ LogicPrimitives
- @ DeprecatedPredicatesl
#-@ TestQueriesLayer
@ Metalnterpretation
#-@ SmalltalkReasoning

SoulReteReasoning

actions
entities

evolutionMatrix
hash_equal
problemindicators
relationships

allConsecutiveSizes/3
allConsecutiveSizes/4
canBecomeSupernovall
canBecomeWhiteDwarff1
consecutiveSizes/3
deadClass/1
decreasedSized
increasedSize/
mayBeldle/1
mayBeldle/2
numberOfethods/2
pulsar/1

pulsari4

redGiant/1

supernovall

Esupernovald
whiteDwarf/1
whiteDwarf/d

supernova(?class,?len3, ?len2,?

increasedSize(?class),

supernova(?class,?len3,?len2,?lent) if

mostrecent{canBecomeSupernova(?class)),
allConsecutiveSizes{?class,?len3, ?len2,?len1),
escape(?val,[ ?len3 = (?len1 * 3)

and:[ ?len2 = (?len1 *2) | ]

SOUL Clause Browser

/




PARACHUT: outputs to developers (l)

, (o N@) O a Classifications2.Classification

File Edit View Services Help

E o ¢ ¢ &

w Root f ClassNeedsHash |
i#3-p Popular Classes :

» Recent Methods Iame: ClassNeedsHash

+-» My Favourites Comment:
iz Rete Network
-« Classes
- ClassinHierarchyOf
-+ MethodinClass
-« InstanceVariableIinClass
- MethodCallsMethod Description:
-« MethodReferencesClass
-~ SubclassOf
- Namespaces
- ClassinNamespace
iz p ClassNeedsHash
i #classNeedsHash 1
i) OrderedCollection (#clas
i) Dictionary (#Test2->Orde
i#3-p ClassNeedsEqual

Retrieve the classes that have re-implemented equal but not hash

Rete.ReteNetwork getFactsClassNeedsHash

™

accept )
StarBrowser

/
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isActive
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PARACHUT: outputs to developers (Il

800

#Person: an OrderedCollection

File Edit View Services Help

E em FF @DE> +EBRH BED

.« Root
» Popular Classes
& Recent Methods ?g;ff" [Elements | Basic ' Methods '
» (beta) Development Test? @1

a Rete.ReteFact
» My Favourites
» Rete Network
- Classes
- ClassinHierarchyOf
- MethodInClass
- InstanceVariableIinClass
- MethodCallsMethod
- MethodReferencesClass
- SubclassOf
- Namespaces
- ClassinNamespace
=+ ClassNeedsHash
- #classNeedsHash_1
i) OrderedCollection (#clas
i) [Dictionary (#Testi->Orde
a+p ClassNeedsEqual




Other Examples

® Pulsar class pattern

® Possible refactoring opportunities




Pulsar Class Pattern

Pulsar class

v

»TIME

pulsar(?class) if

pulsar(’class, ?len3, ?len2, ?lenl’)

pulsar(?class, ?len3, ?len2, ?lenl) if

________________________

?len3 at t3
?len2 at t2
?Ylenl at t1
B>0>tl

allConsecutiveSizes(’class, ?len3, ?len2, ?lenl),

escape(’val, [(?len] * 2) = ?len2

and:[ ?len] = ?len3]])
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~
Detecting possible refactoring opportunities

duplicateSelector(?classA, ?classB, ?method) if
addedMethodInClass(?classB, ?method),
mostrecent(addedMethodInClass(?classA, ?method))

refactoringOpportunity(?superclass, ?method) if
duplicatedSelector(?classA, ?classB, ?method),
subclassOf(?classA, ?superclass),

subclassOf(?classB, ?superclass),
not(addedMethodInClass(?superclass, ?method))
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Conclusions

if subclassOf(?subclass, St Goo
?superclass), ....
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