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A Modularization Mechanism Based on Contexts
" Naoyasu UBAYASHI | Tetsuo TAMAI
Graduate School of Arts and Sciences, University of Tokyo

A number of ideas on modularization mechamsms have been proposed based on such module units
as subroutmes procedures, objects and classes. With subroutines and procedures, which are function
orlented modules, top down hierarchies can be constructed ‘that have ”hlgher-lower” and ”whole—part”"
relations. ~With ob]ects a.nd classes, which are object oriented modules, network structures can be con-
structed ‘that connects components by message passing mechanism. Using these modularization mech-
amsms it is dlfﬁcult to build system functlons that range over several modules Such system functlons
fit to neither top down hierarchies nor. sunple network structures, because inter-related sub-functions are
distributed among some different ; modules and an aspect of the system functions cannot be described
within a global module. Examples of this kind of system functlons include failure handling in real time
systems and use—cases in busmess systems.

To solve this problem, we propose CoMM{( Context Oriented Module Methad) a new modularization
mechanism based on a concept of contexts Contexts correspond to use-cases or aspects of system
functions. A context is regarded as a global module. In COMM, a system is divided into a set of contexts
and 1mplemented per context, that is, a system is composed of context descriptions.
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(define-context I ¥ F 7 X Mg (R—rnZ I R)
(role w—a ...)
(attribute M .

(define-method :r/rﬁx Y& (AY v F& 5 ...) &&k)

i B—A
(d;f:ne-role E /7'72 VE w—rd (BOREKTIRGR 2 3
24)
(attribute Wi ...))
(define-method w—A% (Vv F4 B ...) &k )

77 ADER
z;itfino-clasg I IR (R=R P T R)

(attribute W ...))
(define—methdd 9‘7‘21& (')‘7 v V& FIM .. &k )

2V F 2 X i define-context CTEK X L B.

- ABILR 2V F IR VEETBT2A T S22 b
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2 DV F IR VDB I YT IR LD
BERE A & OB IER X h 5.

7= DEDANZ T define-role CEEI N 3.
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define-method CEZ X 3.
7 7 A define-class CTREEI NS, B2
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¥k, 77RF Y FrDAY v Fid define-method
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IR TT OB D source-account, REELEED target-
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450 u—A¥H 3. controller DIRDOTT,
source-account »bIFEE N STELGI XML,
target-account IRV B % 3. BEHEHIL log KE
EAEN3. L, ROBARMIKCII—HBRELL
#E, failure-handling = v 527 X F R ERKL,
ELLICMEEBITI LS. BRIFYFIvav .
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Descriptions of context

i
;i context declaration

i
(define-context Transfer ()

(role controller:Transfer-transaction
source-account :Transfer~account
target-account: Transfer-account
log:Transfer-log)

(attribute check-point))

B
;3 context methods

b ) .
(define-method Transfer '(init self).
(set-role! controller (make Transfer-transaction))
(set-role! source-account (make Transfer-account))
(set-role! target-account (make Transfer-account))
(set-role! log (make Transfer-log)))

(define-method Transfer (add-to-context self x role)
(case role .
((controller) (bind controller x))
((source~account) (bind source-account x))
((target-account) (bind target-accetnt x))
((log) (bind log x))))




Descriptions of role

13

;3 for role controller

3. BE28BCEINALT 0”5 LB weaver &
MERBRR 2 Y AL FTRBEDENS. ki,
SER BB = 7 A% AOP Citkd 21848,

adhrthnmﬂrhmﬁuﬂnunﬁm(hmuﬂhmu4y®%ﬁujjy17P%ﬁ?%fjayﬁi

(define-method Transfer-transaction
(start-transfer-transaction self amount)
(set-attribute! check-point (log get-check-point))
(if ((withdraw source-account amount))
(if (not (deposit target-account amount))

vZL, =4, HELHERE SRoOBIRExEHY
K- kBEOEECT eI vr4stns B
Bichsd chbrHBMKREISDIhT, EfT

(let ((failure-handling (make Failure-handling)))o . FREREN 3. AOP kK377 v

(add-to-context failure-handling
controller ’controller)
(add-to-context failure~handling

source-account ’source-account)

(add-to-context failure-handling

target-account ’target-account)

(start-failure-handling

Failure-handling::controller check-paint)))))

;3 if an error occurs, make a context

i; 'failure-handling’ and move to the context

33 in order to roll back the transaction

HH : o

;; for role source-account and target-account

3

(define-role Transfer Transfer-account (Account))

(define-method Transfer-account (withdraw self amount)

;3 rewrite the method ’withdraw’ in the class
i3 Account first, call the method ’withdraw’
i .in the class Account
;3 next, write an action to the object log
(write~log log ....))
(define-method Transfer-account (deposit self amount)
i+ revrite the method ’deposit’ in the class.
;i Account first, call the method ’deposit’ = -
H in the class Account
i3 next, write an action to the object log
(write-log log ....)) )
i )
;5 for role log
(define-role Transfer Transfer-log (Log))
(define-method Transfer-account (write-log self..)..)

Descriptions of original class

(define-class account ()

(attribute owner (balance 0)))
(define-method account (owner self) ...)
(define-method account (check-balance self) ...)'
(define-method account (deposit self amount) ...)
(define-method accounts(withdrhw self amount) ...)
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