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Abstract Recently a new class of data-intensive applications has become widely recognized: it is appropriate to treat

high-speed time-changing data in some application as transient data streams rather than as persistent relations. This
paper analyzes the limitation of the traditional Database Management System in aspect of dealing with data streams

firstly, then the basic technology of three representative Data Stream Management Systems is mainly introduced. Fur-

thermore, this paper reviews the recent studies for data stream techniques,including the research directions and re-

search emphases of data stream techniques. Lastly the overview architecture of our Data Stream Manage Prototype

System is given briefly.
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2.1 STREAM EELIHAR

STREAM E %&£ i Stanford KEF A . KBFER
SR A EREIET B SE, XA EAT ETE
SEANEAEERTERA . ARENRENER R
BHTTRGHENEAT  RENA R, T ELH
EINR AR ERAELUSER . FAN RN Z EHEL R,
ARNAE I ERENMAENEERBRIET RENTHE
fE. FRFABBAEREMVUEN B TERRAAREEN X
HR.

STREAM Z &+, EWHE A HIEM . EEFRREHFIE,
EiEA S BN IT. CQL (Continuous Query Language) £
STREAM EZ ML RES , ER L RIEK N X T R1IE,
N HmEE. CQALY BT SQLES, T EREINE From F
A, From FAIE&F —MTEMEHE O —MRETS. #
B O i 43 F 4 (Partition by) 8 O K/M A& 8 L 288
FAR . 8 FAERES LA ES O R RS HEAE,
RIG.BIE R, XM F IR SQL # Group by. IO K/H
row X range B4 , ¥ :range 15 minutes preceding. FNEEF 4]
EXTHREMNTS W, W sample(2), TEHERFENERHE
#. @ Select Count ( * ) From Requests S[Partition By S.
client_id Rows 10 Preceding Where S. domain= ‘seu’]; ®
Select Count( # )From Requests S [Range 1 Day Preceding]
Where S. domain= ‘seu’,
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X HEREHEUE R E STREAM R4 — M EERFS. B
2L, ERROTET , mKAS R ENEHLE RE? STREAM
FATERBTBSELRBMNSEMURY. SBEMURE
FEASEHENETI KBSEMUEAESHHERYE.
STREAM Z4+FRFEENTEHELERKNMANAS, B, E
EWNHBEMTES FAEREDEERSHEARTAKRN
BES RS HEREFSEREVATF B
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REREEMNXBHAR,
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H—EHR, FELSEAEZER IR THEL RS, B2
BT EEES TWEIUIERT — M F&E, REMAER
HERENPERERRATLOEL  FHEXE . BESEH
MREISAHRARSA.
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Psoup # Berkeley 8 Telegraph & &y Z 1 4b ¥ 35034,
EAELEHEM, EME RELE MW BT A
S MITE BT R BT —RERE  SELECT select-
list FROM f{rom- list WHERE conjoined boolean factors BE-
GIN begin time END end time,

2 ¥ 4> 0 % ¥ 4> : SELECT-FROM-WHERE F 4] #1
BEGIN-END F4] . SELECT-FROM-WHERE F4] Wiz #: %
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W8 (SQO)  FFETERHE L 4 query steM 1, 32 SQC &
JCA DR TE Result Structure 1, BEGIN-END £/ T —1
W O TR FEE— ML B WindowsTable 41, 5
BERKEAERRERE B4 E—1T2RMATH DK A
tupleID) #1435 (8] B ($K 29 physicallD), R /5 , A B $4E
54 Data steM 1, §— 1M IEF A — Data steM, FrEE
TLH F B K query steM, i 2 SQC 89 LA L FF Result
Structure §7,Result Structure H ) TTHE S TTHE tuplelD
1 physicallD, FHEEILH W TURERE T Data steM, LI
EREFERE IR I EHE BIRE-ITH—-HIDE
(queryID) , ARHEE W F A A query steM . FHEHEFHR
% Data steM, {#§ 2 &40 TAHIZFF| Result Structure #1. g8
WP 0L Psoup BRI HEIE SRR LR REABTHER
A #K2 M HE BEGIN-END 4] % Result Structure, 28E
tuplelD /5, #21% tupleID M\ Data steM {5 B T4 . ZifH4
fFIBwmAE 2 FR.

B LR TLLE B, Data SteM ,Query SteM Hl Result
Structure 2 Psoup ¥ REBM=MHEIEEH. ZRERE,
BRNMHREYNE. §MIEWE — 1 Data SteM HIEL
Hy, TR RSIPAEW Data SteM REAZ TR RSIE
W BTRER M. BENELEHE — Query SteM &4,
BTHMARS I EN.REHETRARERS . BRERSIR
HEERE M. Result Structure A FIZRE R T X LT
BEEARKRIWE SQCHTA. ¥ ANSEHERMF.O
BEREH G From-list F— MR —FXREH, THE
TTH YT BB HEF , FRE AR ID X HF OF 1M &l
WH-MEX G AR EERNEFNITA.

Data SteM Query SteM

Streaming
Data |
Souces |

Clients

A2 HiFMHTY

M Psoup B9 A LI AR TTLUF M, Psoup WM E
WEENMRAE, it  FEBTUESHRRCEMMEE
WL, FENETURREFENIBHE MHESHEEERK
B2RMEEIR  BABERENR RS ERENES
HEAE. Psoup FEHMMERNEESTFFUHE  EAERS
PRI B AT, B RAD R AE Result Structure 51, % P 3
i Result Structure JRBER, H L, E FREH B &HBR
SEMEHER.
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Aurora B B Brandeis University . Brown University #l
M.IT BEREFANBEREERR, TR AEESHE
2%, B, REH Ak 2R KL,

REGHmmE 3 R, REMREELEHE box M ar-
row, T box B— M| AT, arrow REL T RN B S H
B FAL IR BT AL BB M SR E. EHMRESE LA
PR LA box M arrow ERLHM. APBTUET RY
SQL FAXREM HE, RN SQL H¥ LR IFR box
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M arrow JER . X Aurora SHREHEREERAHNEER
&,

Aurora RFEEX T X AMEER URALHENE
%, ¥ ¥ f $% Filter. Drop. Union, Wsort, Tumble, Win-
dowed,Slide.Latch,Resample ,Map,GroupBy H! Join %, Fil-
ters Xt B A 22 1 Union, B B Mg AR S F I — MR E T
Wsort, B Br H ¥ AW, Jhi% B £ HE % it GroupBy , % /@
#4345 Join , EEHE R 1E; Windowed , B — BB, BD B
B (8] 81 O ; Slide, # 3 8 O ; Resample, i B £ ; Map, Bt 515
Tumble I Latch Z B BT 7. 71 & W3 [6].
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AEMad EWH,ZANZESEW, A 4. S1.52 81 S3 45T
HIAD, b E by K4 FE H 5T box,app FRMN H.QoS R %
RE BFHTOASREEER. B—EEHELEN,
ZENBEEEH GRS, RRF.RFH BRI (QoS speci-
fication) YR E BE R NI ECLA B ML, Y, —TMHF
HH BB RS T 4 box.box B EHE & 4b 1 bl M B, 5 3
ST HIEEE —RER. F_EEHENE, RERESN
MEH TYAES A RE. EXRE TR ERY
BE RFEEATRAL M MENEERE . BE=ESHN
ad il vad ZEW AT LA ZEAE BB R M D0 B ERE S, LA H £
BIEHEM.
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Continuous
. point
Persistence spec .
“Keep 2 hr” [eswes] Persistcncc spec
S, Keep 1 hr”
=, ad-hoc query
l b, H by H by QoSSpec
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B 4 Aurora Zrifjg s

RABGSHNES TROERGN . AEN FEE
HH MEERLER. ABROERN box LA, XA
VIR H T box 4 Hy b MUIEH A B o 2%, B e 2R SR HE 3
ERERSRITEAEF REFRFEEER AN
BAD)., FEAEE TR AR box AFIHIE R R, WAESK
B — 5 M R box, R HAFEH ZRME box A,
box AL EIBFMITHA KRN, REWETAS B hi2F . WES
BEEET — box, AFER . RF IR B LT IHEL RN
W R KM IMATIERE , 18 M 3 B 8 R 75 0 R G v BB T e
WIS RB SR ABREERSAARKZFRD TH, RIE
FHEREBITERZNKT. BFEEQSOHYHERR
R4 SRR Y A SRR SE .
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H a4 A2 3k, Aurora E % B B I T4 & 1)DAHP 5%
(DBMS-Active, Human-Passive) ; 2) & H L BEHE FENE B
BT RS EOFEMBADRERETES A, 8T
LA REEA AL ) BBRIE AT HMFRNERL, TN
W ENSHELIER; S BA LR, RO BE. Eit,
Aurora RANFTEFAABE LB RERER FE
KEMME RS H R R T EER; LB M BB 4B N
FREMUEARAAE.
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B 5 Aurora ZRif kil

MEFZHEROEZE  HER ERSAXN, B, FE
SAAMYEAERELR L EH. Aurora” B LL Auro-
ra AEFP S A ARBEATRRLE. SHEERH, RO
H—FHNE, EFANERFS NX6].

3 HEREERAMREARHELRESR

B ENERNH RS TEETEELEFNES
Wit EHNA  FEETRGFEERD GELUEARERKE
SRR BIERERRENF AN EERORETE
HEWE.

EHEMEMMES AEEABEER, B, 2t FR4
MPFERMAOEEEMETAAPERERY—IESIAE.
B EBRXLAEAREHEM - SQLIEEHTVBRMRITSXEN
WALHZHA . STREAM H Psoup £t & SQL &4 ¥
TRABERAENN TEEAEEARAAT EXEHRLR.
STREAM E 4% SQL iE a3 & X BRI From F4,
From FHEE—M[EMABsIH OM—MBEETH . Psoup
10 ¥ 3 3% 1 — 4 BEGIN-END F 3% L H ¥ &, T B, SE-
LECT-FROM-WHERE F 4] #1 BEGIN-END F 414 FF 75 4% .
Upson Hall Cornell k%45 COUGAR ZE "4 IBM 2 5] &%
FF & #9 ATLaS E 41 (Aggregate & Table Language and
System) 2@ R SQL 5 F LA MBI G L ES.
COUGAR ZZXRAEMXM R H R, B E X MR HIFEHEA
HBREIERTEHELH SQLIBS W B. ATLaS £4%
ARERAPEXEREH(UDAS) MR B, THE W HER
BT AR ATLaS R F T BT L 0 £ 5 B s
24k, I OLAP, B IS ], ST S, Tepetry ™ IE K3t
I& Internet B# email MFHBEE EMF AL, ©&EL# SQL
BAHFAASZ NN BRE AL TRREEYLE, Au-
rora RN UEBHERESEMNBRRAE, . 28 E1RITH
ERFEIREAN. AT HEEH. P USAT B
SQL A ER  BAWEREIXRALHNEHT. TESE
BT SQL IBEEMY RELRES MBS AN E
W, XREEN SQL EF R NINEER A, THELB IY
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EEMIRHEIES -

EdEHZ+F . BARA-EEREFETIEH -1
HEEFREE. AREAREBERKZHEETFAMEEY
ik, XX F AN EIEETBEEERBARMN. x[22,25]
LHBERENRMEETERERON A FHELLLHR, IXF
BEABHFOHEMMAER, Bt 1R T ETFEENEN
AT, HE ARG RAMNE N HE FAET — M
{EHESREEH . STREAM REMERBLUNETFRIREHN
HE,El, FEAREHRRMOREEESEE. 6B EE
iR WA ARV 5 M E [T B AT 4 3L EH
RTZAMM Lk, Aurora BT E LA STH M TTE ]
YERTEM 34T . TE Aurora B4 T, KB A box B E A BB
EEBEEORETERBER. Aurora 2EB BN %
(RO MFAETIIFR .S FRERNAL XH . BT
AL, R EEEE AT SHRTRITAMN L, TERE
B EABRBRE.FARESLEMNBE A I box MIRME;
VA% box BTN S, W T 2d Hif], ABELEERER L
FRENTRHE, XELEIHEAREHRE . BRBERE D
FR,—MHFHEHESE AL, F- P TFHEESE
W . &N TR AR T A IRE, AT SR BN E5H
EiE . FERNEARCYREEANRAETBENE
B ERENRESERERERN—TEEAHRRE.

BEHBEAELAELA RSN T EER, Bl ZHEE
RELARETEFN . JERELRY TEAHNERER
HRO . FLUERNAGERHNARGFESEERE B RE AEE
AEAW—IPEREHRAZE. £ STREAM £%+, RHNE
4 VR R BE R BATI BT S B AT MR A E M HEX K
AHTEREAINEEN L. B . ANEHOE R E
A VLR EEER ERE IEESSE. X(2BIHET
R k-HEHERRCATFEEN . T Aurora 25T,
BERB(QSOEECERNFRENIE Y EXLANTFERERL
EHEREN MERABHES ARNHESRIRABNES
HIETHURERE AFNBR. AROLREATEREMN
HEMARIER L MEREN THRERERRAN I
1B,

TSR RYEET JUEEANEE, SR EIHED
FHRNER. MEERRLET, B TRENOTRENRL ST
BEHARE, 28 HEFEREHFR, Bt A% R4
PEHREERTFIVET LR ERAERPH—ITEE
MR IFEE. STREAM EHEREFEHBER T .RETH
MR ERER  BSEUMNSEM. REBRBTHESN
S ESEEROFTET . KERREBRMANENSER.
Aurora R4 fE4E B 304 R ATAIUTIE IR SE AT AT A 1%
B, LR B A SO G B R DB E R EOR
= F AOgEEpER, X(22)EWR T HERERES
MEARE, BHT —EEENE L. AT LIEMRER
PIERZSBIN R BN SN —ITHREL.

HEAHEEEEXEZIEMTHORTHEEN S
B, ZHERAZKAOZOREZ—. BILYERREE AN
VR HEA 38 B (Round-Robin) | 5E 3 55  (FIFO) . & L
VA (Greedy) (&8 (CHAIN) % . 9184560 STREAM E4%
¥ RH Round-Robin AEAZHX L EREEE RFXEERF
BB AT HE B2, A EEREMRERRTANIE
WEkT HEMYE. Bk .STREAM E4 KR T CHAIN # g
Wi, TUB/MESTTRAMMAIR T, B4 R ERKIERD
R, 7F Aurora EZ P, E T box HA& B —4 super-
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box fENEEMMITHRE AT, REREFHRAE . F—
B R vk E B2 superbox WIEEE 8 R A - F superbox
R box IFTKFE. E—REEABSREMDISHER
T, HAT AR S B A S0, OF LAJE T & F U B B ik (30 Round-
Robin) XM E_REEFRA=FAERE . ETHXEFL
BHEE ETHR/NERVIAEMNETR/INAFEENEE.
7 Aurora B F . B T AME . B EHNREFTENHEN
MESTEEE, IREROAEETEE T EES, Bt
ERXHEEERBAKMY. Telegraph £ F Eddy MHE.
Eddy™ ) A & 8 B #1 NI 26 41 F STREAM Z G 8 & O
B, At Eddy HEMETA TTRREREZETONT.
## A Eddy Eddy X AR ZEF EEFEN - M
WEBRTHT, HERFRES Eddy, tAEHBEEHTL
H)5,Eddy B HEHE. Eddy WHMNERXETLE, TR
STREAM XU EAFIK R .

BN HERELASBEEFTREL WHEYETE—
HE.ZEAE RS EENAEERE. FREASN.
EEMNBRHHGERMIEREEEEHES TRBENEERSE
MERTH BEAEERAE F—REBEREERSANY
BEa BB N R R B AT M PR EN R &,
BREENMOEEREEESZBREREHERTTE.

B, AAPEERNOEESHRESESIRT AT ZHxX
L EE IR R R EMUF, RERER—K /LKA
HEEFHYEZEEERR, PN ERRO T EERTR
W—PEERGRE: —KRER/LKSBEE TR KT U
BRI ER. X181 TEAHBERHRER AL, X
[1o]MR 8 THBM Ao B AR, STO7IRASGHY R M
BHERFRT 2R RAMECERE. X[31,32]0R T
BETERENE. EREREFATNRITT —HLITET
-—-hancock ™, §E 85 A K B 4932 5 BRI P R BUFIERE. X
(24 1R BB LT EATR T HBH A BEELRL TR
B, AmEERSEESEEARERNRES B, RINF
AT HBRC BRI RSN — .

AR HAEH

HHEABL
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4 —AUBERTERRNRANEREN

A% T A0 BB YR TO R YE LA it AT BRI A T PR A 148
REBEAEEER Y BEREEERNLE. RN
EACHNBERER ZENER L RIBE T REES
A EMATHRREE RGNS REH. ZRAEFERT
WL BN R SAES TR RBER R A A B, T
RERRA—FEFHEREHERERIBLCERE. #7
BENEEEAGREEHWNE 6 TR, BAELS HHHT
AR RIS BB  BE  ERUR S 1 A S MRS E
HEBENEEAF B EREEEMENRE L E4E
MR BIFHA B Z M BEREF T RAESERDSE
I3 R AR B E W R T R RS R BT AR ERE
F,AEWH LSS TRINSEAEETIE R W
B3N R SR SR B AL T (F ERSE T i iR
FE 45 FUSUE B0 40 FEARIR) - R B KB 44 13 7 LA S8 R 3 AR 40
HE R ENBIEN S B PSR REIRTIE, 2
SRR RS SRS EHFAESMEH T ARER P EH
WRES M E RS SN NER T R E R
%, 58 R ARSI SEE NS T B S K
RHE BB A SRR 2 BT EHTERRTENEY
TH&HOLESHTHERENLE. HERFEHAR
H AU BAS LT Push (KL EUR) I Pull ({5 S B S 3O 1R 1E,
STH B R B & X AR N ER R, & A E
GREHFTEAZROAERER BHRAERER.

ARG SANET I ST E R RESE TN IFERMN.IE
FE W R A B T A T S M A R4 B R R A UR R T
MHATHBERNNENERATRE AR AR A RIEN
REFR KBS, ERAMBENEATLERBUHTH
S R B TR, M BB R AR R TT X R
AR FAERBHHE EASFREARE HRLEER
EXEERERTIE.

HymEE —> HETd
—>  Hif] + ZH

PR HNE T
B mmeeiin (J0R) (W4 )o < (1% BEHEE
oy : :
y Vv
wnas | e
ilm — ,
PYXT |
/ ;ﬁ’ ;?T #Vﬁ \ ersistent Sto
B AT sem || wm || aa
EAEH WES BE || B BE | L
g || @ g A
HHEAH ¢—T 3t 1% $i L i sk ne
S T R0 S: 1 SUPPR S 1! 55 >
\A ‘ ERRITE / iy
|
g I
xR AMEERE ngs®E | | RERRAE |
(Synopsis) (Meta Catalog) (Load Shedder) (QoS) h
3178 5% (Parallel Backend Process Engine)

M6 FHTHREREERREKREN

HWiE SERETERACERSRERZHHTREX  HARNER. B BAEX—FRHHTR T SEK B
& HEFA - HSEE RTXE—MRRERAETR (FH# #4170

olOn


http://www.cqvip.com

13

14

15

16

17

ence, 1990. 391~407

Kamvar S D, Haveliwala T H, Golub G H. Adaptive Methods for
the Computation of PageRank. In:Linear Algebra and its Applica-
tions ,» Special Issue on the Numerical Solution of Markov Chains,
2003

Han J, Kamber M. Data Mining: Concepts and Techniques. Mor-
gan Kaufmann, 2001

Kleinberg J. Authoritative sources in a hyperlinked environment.
In:ACM-SIAM Symposium on Discrete Algorithms, 1998

Li L Z, Shang Y, Zhang W. Improvement of HITS-based algo-
rithms. on web documents. In:Proc. of the eleventh intl. conf. on
World Wide Web, 2002. 527~535

Page L, Brin S, Motwani R, Winograd T. The PageRank citation

18

19

20

21

22

£ OO0 http://www.cqvip.com|

ranking: Bringing order to the web. Stanford Digital Libraries
Working Paper, 1998

Salton G, McGill M J. Introduction to Modern Information Re-
trieval. McGraw-Hill, 1983

Srivastava J, Cooley R, Deshpande M, et al. Web Usage Mining:
Discovery and Applications of Usage Patterns from Web Data. In
2000 ACM SIGKDD, Jan. 2000

Yuwono B, Lee D L. Search and Ranking Algorithms for Locat-
ing Resources on the World Wide Web. In:Proc. of the Twelfth
Intl. Conf. on Data Engineering, 1996. 164~171

KiE, T8, FR, BER Web BEMTHAETR. HHHN
2, 2003,30(9)

Alexa Internet, Inc. http://www. alexa. com, 1996-2004

(L& %1070

£ VLDB # ACM SIGMOD & #HERMEI -+ &E
[ERERITE, MIREEX T EHRRARRES FXHES
FTEN=AARRRRENEFTARR X
BRI RR NS ENERBEMELET KTV TH
ZEFEREFESHBRMNBHFTMATX —ARHHR
7ok, URBREEX — TR BER RAKF . FXBE
BT M ETEGRABRHFTHREATEERRENER
&,

10

11

12

13

14

2 F X K

Arasu A,Babu S, Widom J. An Abstract Semantics and Concrete
Language for Continuous Queries over Streams and Relations:
[ Technical Report]. Nov. 2002. http.//dbpubs. stanford. edu;
8090/pub/2002-57

Motwani R,et al. Query Processing, Approximation,and Resource
Management in a Data Stream Management System. In: Proc.
Conf. on Innovative Data Syst. Res,2003. 245~256
Chandrasekaran S,Franklin M. Streaming Queries over Streaming
Data. In: Intl. Conf. on Very Large Databases (VLDB), Hong
Kong, 2002

Chandrasekaran S,et al. TelegraphCQ: Continuous Dataow Pro-
cessing for an Uncertain World. In:Proc. Conf. on Innovative Data
Syst. Res, 2003. 269~280

Carney D,et al. Monitoring streams-A New Class of Data Man-
agement Applications. In; Proc. Int. Conf. on Very Large Data
Bases, 2002. 215~226

Cherniack M. et al. Scalable Distributed Stream Processing. In
CIDR, Asilomar,CA. Jan. 2003

Carney D,et al. Operator Scheduling in a Data Stream Manager.
In: Proc- of the 29th Intl. Conf. on Very Large Data Bases
(VLDB'03),Berlin,Germany,Sep. 2003

Wang H.Zaniolo C. ATLaS: A Native Extension of SQL for Data
Mining and Stream Computations ,UCLA CS Dep. 2002
Naughton J,DeWitt D,Maier D. The Niagara Internet Query Sys-
tem. University of Wisconsin, 2002

Bonnet P, Gehrke ], Seshadri P. Towards Sensor Database Sys-
tems. In: Proc. Int. Conf. on Mobile Data Management, 2001. 3 ~
14

Cortes C, Fisher K, Pregibon D, Rogers A. Hancock: a language
for extracting signatures from data streams. In: ACM SIGKDD
Intl. Conf. on Knowledge Discovery and Data Mining,2000. 9~17
Madden S,Franklin M ] Fjording the stream: An architecture for
queries over streaming sensor data. In:Proc. of 18th Intl. Coni. on
Data Engineering,2002

Terry D,Goldberg D,Nichols D, Oki B. Continuous queries over
append-only databases. In:Proc. of the 1992 ACM SIGMOD Intl.
Conf. on Management of Data,June 1992. 321~330

Sullivan M, Heybey A. Tribeca: A System for Managing Large
Databases of Network Traffic. In: Proc. of the USENIX Annual

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Technical Conf. ,New Orleans,LA,1998

Madden S,Shah M, Hellerstein J, Raman V. Continuously adaptive
continuous queries over streams. In: Proc. ACM SIGMOD Intl.
Conf. on Management of Data, Madison, Wisconsin, May 2002. 49
~60

Shah M, Hellerstein J, Chandrasekaran S, Franklin M. Flux: An
Adaptive Partitioning Operator for Continuous Query Systems:
[Technical Report CS-02-1205]. U. C. Berke-ley,2002

Zhu Y, Shasha D. StatStream. Statistical Menitoring of Thou-
sands of Data Streams in Real Time. In VLDB, 2002

Domingos P,Hulten G. Mining high-speed data streams. In: ACM
SIGKDD Intl. Conf. on Knowledge Discovery and Data Mining,
2000.71~80

Guha S, Mishra N, Motwani R, O*Callaghan L. Clustering data
streams. In; the Annual Symposium on Foundations of Computer
Science,IEEE, 2000

Gilbert A C, Kotidis Y, Muthukrishnan S, Strauss M. Surfing
wavelets on streams: One-pass summaries for approximate aggre-
gate queries. In VLDB,2001. 79~88

Guha S, Koudas N, Shim K. Data streams and histograms. In:
Proc. of Symposium on Theory of Computing,2001. 471~475
Viglas S D, Naughton ] F. Rate-based query optimization for
streaming information sources. In: Proc. ACM SIGMOD Intl.
Conf. on Management of Data,Madison, Wisconsin, May 2002. 37
~48

Babu S, Widom ]. Exploiting k-constraints to reduce memory over-
head in continuous queries over data streams: [ Technical report].
Stanford University Database Group, Nov. 2002. Available at.
http://dbpubs. stanford. edu/pub/2002-52

Chen Y,Dong G,Han J,Wah BW, Wang J. Multi-Dimensional Re-
gression Analysis of Time-Series Data Streams. In VLDB, 2002
Kang J,Naughton J F,Viglas S D. Evaluating Window Joins over
Unbounded Streams. In ICDE, Feb. 2003

Arasu A,Babcock B, Babu S,McAlister J, Widom J. Characterizing
memory requirements for queries over continuous data streams.
In.Proc. 21st ACM SIGACT-SIGMOD-SIGART Symp. on Princi-
ples of Database Systems,May 2002. 221~232

Babcock B,Babu S, Datar M,Motwani R, Widom J. Models and is-
sues in data stream systems. In: Proc. of the 2002 ACM Symp. on
Principles of Database Systems,June 2002. 1~16

Dobra A,Gehrke J,Garofalakis M,Rastogi R. Processing complex
aggregate queries over data streams. In: Proc. of the 2002 ACM
SIGMOD Intl. Conf. on Manage-ment of Data,2002. 61~72
Aanur R, Hellerstein J. Eddies: Continuously Adaptive Query
Processing. In SIGMOD, 2000. 261~272

Babcock B, Babu S, Datar M, Motwani R. Chain: Operator
Scheduling for Memory Minimization in Stream Systems. In.Proc.
of the Intl. SIGMOD Conf. San Diego,CA,2003

Manku G S, Motwani R. Approximate Frequency Counts over
Streaming Data. In; Proc. of the 28th Intl. Conf. on Very Large
Data Bases (VLDB 2002), Aug. 2002

Charikar M,Chen K,Farach-Colton M. Finding frequent items in
data streams. In:Proc. of 29th Intl. Colloquium on Automata,Lan-
guages and Programming, 2002

e 4] e


http://www.cqvip.com

