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A Cooperative Programming Language
Based on Objects and Fields

Fuminiko Nisuio,t ToyoHIDE WATANABE! and Nosoru Sucie?

The object-oriented model is very successful to represent various phenomena as entities
in the real world. However, in case of modeling the group activity of these entities in
the object-oriented model, some restriction arises. The reason is that the object-oriented
model focuses on individual objects, but not on the group of objects. In this paper, we
show a framework to model the cooperative activities of objects based on the object-orient-
ed paradigm. The following subjects are important to represent the group activities system-
atically : (i) The indirect communication method is needed for many unspecified objects
in a group; (i) A group is looked upon as an abstract object constructed by several re-
lated objects. Therefore, we introduce the concept of field, which is a communication en-
vironment for objects, and the group of objects is modeled not only as a field but also as
an object in accordance with our different modeling views. We also show our experimen-
tal programming language based on this modeling method.
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Entity subclass: #ObjA
instanceVariableNames: ‘it i2'
classVariableNames: 'c1'
poolDictionaries: 'pt'!

! ObjA class methods !
< definitions of class methods > 1t
1 ObjA metheds !
< definitions of methods > !!
{ ObjA selector: #SelectorA !
< definition of the message selector> !
! ObjA selector: #SelectorB !
< definition of the message selector> !!
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Fig. 4 Description of object.
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Fig. 10 Implementation of communication method.
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Entity subclass: #Person
instanceVariableNames: '
meetingField &1t 5 &8"
n CKEOBINER
c "RA H R T INo 2o AR
classVariableNames: "
poolDictionaries: " |

1 Person methods |
inltialize
-

meetingSchedule: aDays
"SBROMBTEADOT 2 LEED v L BR
| aConvenientDays |
aConvenientDays := self checkSchedule: aDays.
meetingField <<- candidate: aConvenientDays!

candidate: aDays
MO BINE A S DR H I L e
WA R BRI AL D D"
aCandidate add: aDays.
=c+1l.
c=nifTrue:
meetingField candidate: aCandidate] !

Field subclass: #MeetingField
instanceVariableNames: 'candidateDays decidedDay"
classVariableNames: "
poolDictionaries: " |

 MeetingField methods |
candidate: aDays
candidateDays := aDaysl|

decidedDay
*decidedDay !

() BME & =55

TBHLEEERDL, TOBRA, ZODUVRVTDRY
Va—NOREEMNTOORY NIZ S S . —DH
P, 2BAOBNMERNTOTEDOHE, 2%Bosin
ENTOTFEDHTHETSH S, H5—2d, —DdOFRE
2D LA LLEBOMTOFTEDOHETH 2.

ROOM

Meeting A Meeting B

N
O /1L O
Person a O O Persond

Person ¢
Personb

11 FEOHATHEICB) ARE#E
Fig. 11 Hierarchical structure for event scheduling
problem,

Entity subclass: #Meeting
overlay: MeetingField
instanceVariableNames: 'roomField candidateDays
decidedDay n ¢’
classVariableNames: *
poolDictionaries: * |

| Meeting methods |
initialize
el

notifyCandidate
"HROEME G LI L ThOSBICH L A"
roomField <<- candidate: candidateDays of: myself!

candidate: aDays of: aMeeting
MO EHEDWHE SO AN L IET 2"
aCandidate add: aDays.
ci=c+1.
¢ =nifTrue: [
decidedDay := self makeDecision] |

Ll
Field subclass: #Rcom
instanceVariableNames: "

classVariableNames: "
poolDictionaries: " |

(i) RERCBE

12 FECHUTHED n 5 &l
Fig. 12 Program example for event scheduling problem.
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