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Abstract

G. Cao has proposed several novel tech-
niques to address the two problems incurred by
the invalidation report (IR)-based cache invali-
dation scheme: long query latency and poor
bandwidth utilization. In his schemes, the server
also periodically broadcasts multiple updated
invalidation reports (UIRs) during two adjacent
IRs. However, although the periodical method
assures of the maximum query response time,
the query response time can’t be reduced well at
high update frequency. Therefore, we propose a
new cache invalidation scheme, called the OUIR
strategy, to combine the advantages of periodic
and aperiodic approaches. In the OUIR strategy,
the server transmits a UIR as soon as an update
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occurs but still broadcasts IRs periodically.
Compared with the UIR scheme according to the
simulation results, the OUIR strategy can
shorten the query latency about 30% when the
mean update arrival time is 0.5 second.

Keywords : Mobile communication, cache in-

validation scheme, scalable, power conservation,
wireless environment.
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d, : the x" data item in the database.
D : the set of data items.
Licast © an id list that the server will broadcast
after the IR.
Sk - the sequence number of UIR;y.
Thow ° the current time.
T. : the due time.

(A) At interval T;, construct IR; as follows:

IR; = {<d,t> | (dxy e D)A(T;—L - w<t

<T)};
Broadcast IR; and Lia;
for each d, € Ly, do
broadcast data item d,;

Lbcast = ®a

S kK= 0,

(B) When an update occurs or (Tpow —
construct UIR; x as follow:
Sy=k;
UIR;x = {(dx .Sk ) | (dx € D) A (Tijy <t <
Tiw}s

Broadcast UIR; after construct it.

Tix1) 2 T,

(C) Receives a request (Lrequest) from client C;
for each d, do

Lbacst = Lbacst o dx 5

322 B2 FEE

Q; = {dy | dy has been queried before T; }
ty : the timestamp of cached data item d,
T, : the timestamp of the last received IR.

Liequest - an id list of the data items that a client
requested from the server.
S, : the sequence number of the last UIR re-

ceived.

(A) When the client C; receives IR; and Licas
ifT1<(Ti - L- W) then
then drop the entire cache or go uplink to
verify the cache (or use other tech-
niques to deal with long connec-
tion);
for each data item < d,, t,. > in the cache
do
if( < dxa te> € IRI) A ( tjC <ty ))
then invalidate d,;
for cach dy € Ly, do
if d, is an invalid cache item
then receive d, in cache;
T =T;
S, =0;
if (Q # &) then query (Q;);

(B) Receives a UIR;

if (IR; is missed v ( Sy # S; + 1))

then break;

S, =S

for each data item < d,, t,.> in the cache
if dx S UIRi,k
then invalidate d, ;
if (Qi # ©) then query(Q);

(C) Procedure query (Q)
Lrequest = @
for each d, € Q do
if d, is a valid entry in the cache
then use the cache’s value to answer
the query;
else Lrequer = Lrequest o dx >
if (Lrequest 7+ Q)
then send request Liequest to server;
Use the received data item to answer the query;
Add the received data item to local cache.
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