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Method of Storing and Indexing Historical Streaming Data

GE Jun-wei, GONG Pi-giang, LIU Zhao-hong
( Sino-Korea Chongging GIS Resxarch Ingtitute, Chongging Uniwersity of Posts & Telecommunications, Chongging 400065, China)

Abstract An approach was proposed to store the historical streaming data by using sampling method and B™ tree structure
which indexed the aggregation of historical streaming data and supported all kinds of queries over historical streaming data.
This approach is effective in querying historical streaming data to get approximate answer.

Key words: data stream; historical query; sample; sbre; index; B' tree

0
( Data Stream) ’
? :
DSMS( Data Stream Management System) ( DBMS) ’
TelegraphCQ Y Aurord®?  STREAM™® ’
DBMS  DSMS 1 W
TelegraphCQ
1 DBMS DSMS
; Aurora DSMS,
- STREAM ( DBMS) ( DSMS)
TelegraphCQ
; TelegraphCQ ’ ( )
Aurora
DSMS
STREAM ( Stanford Stream Data Manager)
STREAM ,
, STREAM
( )
( )
. 2006-04-04; . 2007-05-16 : ; (C2003-1)
(1962-), , , : : ; (1980-),

(gongpigiang@ hotmail. com) ; (1975-) ,



6 105-
: Page) :
; f ; :
1.2.2
N ; :
, n
2 | ) t., t, t.,<t
Lt o, t) ( T t, ¢t T
A PEE PR T , AT
1 (1)
( Continuous Query) ' SETA N
3 I P A n
, ( Moving Window) b ’ " !
(5] array[ 0] , array[ 2], ,amay[ n- 1]
(a) :
| (b)
(bpt=n
(c) t+1 , R=TRUNC( (t+1) * RAN-
’ DOM( )) 0< Rs t R<n, t+1 n/
1.1 (t+1) amy{Rl; R=n (¢
S (d) N
N amay[0] , amay[ 2], , amay[ n- 1],
N : S (2)
N {
N for(intj =0; j<=n-1;j++)
n ( /1 n
[ 6] Chain-sample READ-NEXT-TUPLE( array[ j] ) ;
192 /1 array[ 0] ,array[ 2], ,array[ n- 1]
t=n
S I
T T while not eof //
' {
) t=t+1;
Rt) ={ S] 2,1t 3S (1< 1) T2 max{t- T, R =TRUNC( t* RANDOM( )); //0< R< t- 1
0} o ( ): If R <n
T=0, R(1) S I R
T=o, R(T) S READ-NEXT-TUPLE( array[ R] ) ;
else
, T ’ SKIP-TUPLE(l) ; //
T : N }
}
n
1.2.1 2
1 ( Sampling Ratio) f= nAN
, N N T 2.1

B+



106- 2007
f , (3)
f! ) b
’ tO t].'l.
: MAX t, t, , pagel
. SUM MAX MIN pagell B’ : pagel
; MAX
, MAX
3
2.2
B+
B® , B B’
1 3-B" :
7112
2|5]|7 9112
P Pl
1]2] [3]4]s][6]7][8]9] [10[11]12 ,
[T Je~ [ T T ® T T #[ T T 9~ T 1]
rr r7rr 17r 17 711 :
pagel | page2 pagell|pagel2
, AT :
Sampling and Aggregating o +
—1 —— ) B
e P LSt B
to t t to tn t
B 1 BT a] B it A 5 R | 4 R ] , B” : ,
B+
(1)
1 IRISH C, OWEN C, AMOL D, et al. Tele hCQ: continuous
(P, key;, Py, Py key)) L] graphcQ
. dataflow processing[ C] . / /ALON Y H. Proc. of the 2003 ACM SIG-
, Key; Jkey, < key, < <key;(js mm mway
MOD Int | Conf. on Management of Data. New York: ACM Press,
B ) 2003: 668-668.
[2] DANIEL JA, DONC, UGUR C, et al. Aurora: a new model and ar-
) [ti.., B\, t Lt 6\ chitecture for data stream management[ J] . Int’ | Journal on Very
key;, key, Large Data Bases, 2003,12(2) : 120-139.
) ) [3] ARASU A, BABCOCK B, BABU S, et al. STREAM: the stanford
stream data manager[ J] . IEEE Data Engineering Bulletin, 2003,
(2) 26(1) :19-26.
[ 4] : , [J].
,2005,22(1):88-90,133.
5] SHIVANATH B, JENNIFER W. Continuous queries over data
2 key;  fi=n/ [3] g
streams[ J] . SIGMOD Record, 2001, 30( 3) : 109-120.
N I ; SUM MAX
[ 6] BABCOCK B, DATA M, MOTWANI R. Sampling from a moving win-
1 )
dow over streaming data] EB/OL] . ( 2001-09-26) . http: // dbpubs.
stanford. edu/ pub/2001 - 33.
[7] ARASU A, BABU S, WIDOM J The CQL continuous query lan
key; fi SUM MAX rec rec, rec. guage: semantic foundations and query execution[ EB/OL] . ( 2003-

10-22) . http: / /dbpubs. stanford. edu/ pub/2003-67.



