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Generic Object in an Object-Oriented Environment

Y. Morimoto, Y. Sato, K. Okamoto, Y. Miyanaga, M. Tanaka, and T. Ichikawa

Faculty of Engineering, Hiroshima University
Shitami, Saijo-cho, Higashi-Hiroshima, 724, Japan

This paper introduces a generic object which behaves flexibly according to
related objects and executions in an Object-Oriented Programing System (OOPS).
Generic object is an instance of Generic class and behaves like a suitable object in
its domain. In order to decide a suitable object which can meet a demand, we must
take into account the relations between objects and the executions. We,therefore,
have introduced constraints (invariant, precondition, and postcondition) like Eiffel's
assertions in OOPS, which perform an important role to guarantee the correctness
of behavior and state of a generic object. By using generic objects, we can easily
construct reusable and reliable software.
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(class 'new
'Tank " ;class-name
' (fuel max-fuel) sinstance-variable
0 ;class-variable
object) ssuper

(a) Definition of Tank Class 2 J X S£ %

(Tank 'answer ‘isnew '()

'((set! fuel 0)
self))
(Tank 'answer-cond 'charge! '(f)
"({<= (+ fuel f) max-fuel)
(<=0 £)) sprecondition

"((set! fuel (+ fuel £))) sbody
*((= fuel (+ old.fuel f)))) :postcondition

(b) Definition of Tank Class method X ¥ v K&k

(Tank ‘definvariant!
' ({<= fuel 0)
(<= fuel max~-fuel)))

(c) Definition of Class invariant 2 3 X4 XU 7> b
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Fig.1 Class Description
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<Constraints> ::= (<Constraint> {<Constraint>})

<Constraint> ::= (Relation instance-variable {instance-variable} )

<Relation> = <| <=|>|>=] =] ...
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(Clasé ‘defrelation 'Subclass

'(lambda (X Y)
(or (equal (get=-class X) (get-supe:-class Y))

(and (equal (get-class X) (get-super-class $2))

(Subclass $Z Y)))))
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{(class 'new Generic
* (current-object
domain
promise
data)
0
object))

(Generic 'definvariant!
' ({accept-method current-object)
(satisfy~constraint current-obiject))
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Fig.3 Definition of Generic Class
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Vector . R ‘String:
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- reverse! substring n1 n2
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> (define mydata (Gehe:ic 'new OrderedData)) -
mydata .

> {mydata 'make-vector 'a “b“ 3)
-~ object transformation °

-- mydata: OrderedbData to Vector
#(a "b" 3)

> (mydata ‘ref 0)
a

> {(mydata ‘append 'd)
-— object transformation
— mydata: Vector to List
(a *b* 3°d)
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Mobile
super object
x=0
y=0
- direction = north |

1

Vehicle
super Mobile-
speed = 60
weight=0
engine

method

movel (distance)
change-dlrectlonl (dorecuon)

mcthpd
- carry! (w)
pueondltlon ;
- (>= engine.power
{+w tank weight engine.weight))

class Invarlant

postcondition
(= weight w)

' charge! .

postcondition ’ )
(= tank fuel (+ old.tank fuel f)}

(>= engine.power (+ weight tank.weight engine.weight))

(a) Vehidle Class

Tank

fuel
max-fuel

super object]

mathod
|~ chargel (f).
precondition i
(<= (+ fuel f) max-fuel)

class Invariant

(>= max-fuel fuel)

(>= fuel 0)

f

{<=0 fuel)

posleondnloni
(= fuel (+ old fuel )

" |'SmallTank

super Tan

max-fuel = 30
Wﬁght =30

LargeTank '
super Tank
max-fuel = 5Q
weight =60

(b) Tank Classes

Dnve k

| power
m

super object

method

get-fuel (mmute) v
fire (fuel

™
capacity

o

SmallEngine LargeEngine
super Drive super Drive
max-speed = 100
weight = 100
ower = 200
distfuel = 10

ower = 100

(c) Drive Classes .
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Fig.6 Software Components
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 Construct a vehicle
- which cousists of tank and engine
(a) Requirements

(class ‘new Sal‘nph 0 '() Vehicle)

" (Sample ‘answer ‘hnew 0
*((send-super ‘sinew)
(set tank (Generic 'new Tank))
(set! engine (Generic ‘new Drive))))

(b) ngrams for the Requurement
class Sample super Vehicle
instance-var

tank = (Generic ‘new Tank)
engine = (Generic | ‘new Drive)
speed = 60

weight =0

class invariant
(>= engine.power
(+ weight tank weight engine.weight))

{c) Class Sample
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" Fig.7 Abstract Program
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mycar
tank = generic(Tank)
engine = generic(Drive)

(1) Invariant and precondition check °
(>= engine.power (+ weignt tank.weight engine.weight))

(0) chargel 20

= it
" (2) object h'a'rgsforrm:ion
mycar
tank = generic(SmallTank)
engine = generic(SmallEngine) )
(3) execute
tank (3.0) charge! 20
S ——
current = SmallTank
(3.1) accept-method SmallTank?
— t
(3.2) invariant and precondition check
(<= fuel max-fuel)
(<= (+ fuel 20) max-fuel)
b '}
(3.3) execute
(3.4) postcondition and invariant check
(4) p wdition and invari cHock

— t
(a) Execution of "charge! 20"

myear 0) carry! 30
(unk = generic(SmaliTank) ] 4()—.
engine = generic(SmallEngine)

(1) invariant and precondition check

.?» engine.power (+ 30 tankweight engine.weight))
——p- 0l ’
(2) object transformation

mycar '
tank = generic(SmaliTank)
‘ engine = generic(LargeEngine)

(3) execute

4) p wdition and invariant check
-

{b) Execution of "carry! 30"

R 8 RTH
.Fig.8 Behavior of Generic Object
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