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A Strategy using Updatable Message for Retaining
the Cache Consistency in the Mobile Computing Environment

Seongbae Park' - Buhyun Hwang''

ABSTRACT

In the future mobile computing environment, it will be generalized that a mobile host with portable Laptop or
Palmtop accesses to database through wireless communication channel. For solving the problems which are
caused from low bandwidth of wireless communication, mobile hosts cache the datum used frequently on them.
Thus the mobile hosts must always retain the cache consistency for the correctness of the cached datum. The
cache consistency is mainly affected from the unrestricted host mobility and the disconnection of the communi-
cation between mobile hosts and mobile support station. In this situation, the strategy to retain efficiently cache
consistency is required.

In this paper, we propose a strategy using updatable message for retaining the cache consistency, in the mobile
computing environment, with replicated database supporting 2 phase commit protocol. This strategy makes use
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of a updatable message to resolve the cache consistency problem, since mobile host crosses the boundary of cell.

In using of this updatable message, it find out and cache only the update data of missing invalidation message.

As a result, the proposed strategy utilizes network bandwidth efficiently because it is not need to delete all the

cached datum with any datum change.
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Procedure BROADCASTING _to_MH;
BEGIN
CASE msg of /* for invalidation message */
1:broadcasting
update message, updatable message;
2:broadcasting
update message;
3:broadcasting

updatable message
otherwise : broadcasting (EMPTY )
END;
END

/* MSS7t §&/ WAIA & A$dte dAF Y/
Procedure RESPONSE__to_MH;
IF request data from MH THEN
IF for caching THEN response response-message
ELSE IF for requestion of the updatable data
THEN IF related transaction is committed
THEN response response-message
IF related transaction is active
THEN delay transmission until
the transaction is commited ;
IF related transaction is aborted
THEN transmit abort message;
END.
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BEGIN
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BEGIN
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END;
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END;
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THEN BEGIN
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MH accessed the data
THEN abort the transaction
ELSE continue the execution of active
transaction;
END;
END.
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m 3 A%,
x € cache(i)

ol W AAQ tieletg vA AAste F 7HA ¢

& Zoiste 225E SN LS FS A
DAAD Holge 25 oA AdstE A%

Call-cache(i) = Amoi (6 ’ +d’) Z APy @

x € cache(s)

i) A€ dojelg "o et Asste AS
Crosdaacte®D =22% +a)( X Aid( L A%y

X€ cachel() x€cache(?)

=nAm (5 +a) X A ®

X € cache(s)

’—‘1 ®'—‘4' ®§‘!?‘E1 Callcadle(i)-—‘q' Cneod-cachc(i)% B]is}q
Bz &, (3" +a)9} n(6+a)E HlZYY. o] F 93
et A FEES MY BT

i Y6 =(MH-id, data-item)

ii)8’=(MH-id, data-item,, data-item,, ..., data-iten,.)
iii) 6= (MH-id, data-item,, data-item,, ..., data-iten;.)
iv)a={(MSS-id, MH-id, (data-item, value, timestamp))
v)a'={MSS-id, MH-id, (data-item, value, timestamp),,
(data-item, value, timestamp), ...,
(data-item, value, timestamp),)
vi)a"=(MSS-id, MH-id, (data-item, value, timestamp),,
(data-item, value, timestamp)., ...

(data-item, value, timestamp);)
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2.

Ccallv-mche(i) - Cupdalable(i) = Amoi(a ‘ +a ,) Z Aupix
x € cache(f)
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