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A Collaborated Query Processing Method by a Server
and Mobile Clients for a Database Broadcasting System

MASAKAZU KASHITA,t TSUTOMU TERADA,'t TAKAHIRO HARA, Tttt
MASAHIKO TSUKAMOTOt and SHOJIRO NISHIOfft

Recently, there has been an increasing interest in the broadcast database system where
a server periodically broadcasts contents of a database to mobile clients such as portable
computers and PDAs. There are two methods to process a query in the broadcast database
system; one is that a client stores in his/her disk all data that are necessary in processing
the query and then processes it locally, and the other is that a server processes a query and
broadcasts the query result to the client. However, clients cannot properly get the query
result when the disk space of the clients is small in the former method or when queries are
issued frequently in the latter method. In this paper, to resolve this problem, we propose a
method where a server and a client collaboratively process a query. In this method, the server
adds indentifiers to tuples appearing in the query result, and thus, the client can store only
necessary tuples by referring to the identifiers. In addition, the server broadcasts rules which
define the client’s behavior for receiving data, and then, the query results are constructed on
the client by using the rules. In this way, clients can get query results efficiently.
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Fig.1 A database broadcasting system.
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SELECT  X.Attri-1, Y. Attri-3
FROM X,Y

WHERE  X.ID =Y.ID
AND Y.Attri-3 <= 15
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Fig.2 Query processing in the client method.
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Q—ID C—ID ECT X.Attri-1, Y. Attri-2
— = ifz]BM X,Y" .
| 32 [ 123 | ... [ 435 2342 [43286] ... | 7286 | WHERE XD =Y.ID
AND Y.Attri-2 <= 15
1 2 n 1 2 n

03 Q- IDOC.ID OO
Fig.3 An example of Q_ID and C_ID.
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Fig.4 A query example.
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Fig.6 Addition of combination identifiers.
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Rule3-1
E : RECEIVE
C:

A :SET_TIMER( “Timer3-1”, 50 )
SET_TIMER( “Timer3-2”, 195 )
QUERY (“Create Table ‘3’ (X.Attri-1 character (10),
Y.Attri-2 character (10) )”’)
DELETE_ECA( “Rule3-1")
Rule3-2 Rule3-3

E : TIMER E : TIMER

C : New.ID = “Timer3-1” C : New.ID = “Timer3-2”

A : ENABLE_ECA (“Rule3-4”, “Rule3-6") A : ENABLE_ECA(“Rule3-5”, “Rule3-7”)
DELETE_ECA(“Rule3-2”, “Rule3-3") DELETE_ECA(“Rule3-2”, “Rule3-3)
SET_TIMER(“Timer3-3", 200 ) SET_TIMER(“Timer3-4”,70 )

Rule3-4 Rule3-5
: RECEIVE E : RECEIVE
: Now.minutes > 50 C : Now.minutes > 195
Now.minutes < 70 Now.minutes < 200
New.QueryID =3 New. QueryID =3
: STORE( 3, “X”, New. Attri-1) || A : STORE(3, “Y”, New.Attri-2)

Rule3-6 Rule3-7

E : RECEIVE E : RECEIVE
C : Now.minutes > 195 C : Now.minutes > 50
Now.minutes < 200 Now.minutes < 70

New. QueryID =3 New. QueryID =3
A : MATCH( 3, “Y”, “X”, New. Attri-2) || A : MATCH(3, “X”, “Y”, New. Attri-1)

Rule3-8 Rule3-9

E : TIMER E : TIMER

C : New.ID = “Timer3-3” C : New.ID = “Timer3-4”

A :DISPLAY(3) A :DISPLAY(3)
DELETE_ECA(“Rule3-*") DELETE_ECA(“Rule3-*”)
KILL_TIMER(“Timer3-*”) KILL_TIMER(“Timer3-*”)

07 00000 ECAOOO
Fig.7 Generated ECA rules.
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Table 4 Parameters.

0oo oo O
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Sq 0000000 [0o0] 100

d 0000000000 (0] 0.1010
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Fig.8 The tuple usage rate vs. the disk space

consumption.
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Fig.9 The tuple usage rate vs. the response time.
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