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1 BRECERAHNEIRR

TR EEMEARMG TR, B AL RN ARG RE L T EHRRM AR BEKL 2
WEHUEEER VY I HETFRU &8 ERANERUNREXR . SEAMRAF R EFEEHEH.

(1) EFZUAGHHER, XA ARETRARNAREHSTEASREN R, £S5 RENEES,
Wt B R AR E RS AN SN AR P XN MEANSREN S AT EERA. BIm, “EHFER
S PR TR AR A A B A R TR S B A A

(2) BFRSXRMEARY BREN REROR ABERTARERRNFLEREGHNER S8
WX RBENEBAEIAT ERREERONE  FRET LB ERN N FER. B, XHETFRSE
AMERREREERBLANER MW, B ERRESTISURBES KRS K" SHRTR S X
A,

(3) BT A1 A0 IAR SR I HAL S , 00 R 80, 20 A5 DUA G (B ST S 038 ST B B IR ST &L 1558
BREENETHREEEEFATASHERE. E2EENEER, AP FHEREES BB XA E
EFEMEMRABSHEXERETEIR.

4) BEFMEFRYERNEBRERLEN G ENERENE. RIFRNSREREERFERAE
B st BT ) 2 1 L LT e R T 75 R VT R A6 R FT R T .

EREFEENETNBHREFEH,THEFR Y HA G BESKNEROSE, BR.EMRETERST 4
WoAXRBEFAEEYANSE S ONANFERR.BE LA 4 HEENHER I THEEELX
HEERYH MOQLES.
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MOQL EEET RN B HEMNRYERE, EHURFE M A,

() FRBERNNEMTIEE. SRENE . BE XUREERATESESSRMSNERENE
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TAMBIIFIE. TEWET ZHRIEARNTARE. FRPXHFAHSE WREHTENLELRTE |
FRIE TR R BGE AR AP RN RS ERRNEERS B ERT. TRLXNY
EIBEREREXRYIRALRE. EAH FIF S 0 T R A BB R A FBUE R k4 A P LSBT,

() ERAFRARASTRN. RAFERR EEEAERERZ M A ERRE. AT X8R
T TRH, ROITIA Java BEE LSREM R RILR. U Java BE E TR ITEEAXM B FTEN
BEEHIT, RBIRES Internet MBHESHHH 2K

(3 ERAPZENFEHBRIT. LM THRAN2SD. ZREMERANZNHER Java T EXHRE
RAEMHE DEIEMARARBERRLEZ MEE AP R BRI HYEMN Java FE(HARZE
H FormEZFEZREMGMRASZA. FERAMRBRAYHASERABRERRTAIZELBRINEHE £
BAMRURENAEE X FEATRAAE, IR S LAERIHETEIRT %R,
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() HEHEE
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S WM _QuanTu" M REHR LW AR HF, WA PR E ERTREVNREEHHFXREE.

(3) SELECT %4

SELECT EA XA PETHE FRAEL. SGHUNEEX AN S REER. P, TRAEN: “REXTFR
BREH BEEA HERAE Y sampmap B EHHGERT 0. 7R HLHE  BRE(MRHEHEHI
B (animClass A3 B HE X, MAFSRES XX RBAN FHAR. EAARKEES sampmep BRFA
BYARLEE , WK E DT AT 5 RER”, T RAS B T 67 MOQL 84 :

SELECT m

FROM m IN mapClass

WHERE SUBSTRING (m. exptxt ,“FFEHEA")

and Grade (m. ma’pA color, sampmap. color)>>0.7

WHEN IN:(m, ‘gingDynasty”)

STRUCT m CONTAINS {animClass}

SYNCH m. expixt STARTS m. expvec

ORDER [5] ASC (Grade) _
$ SELECT,FROM,WHERE , WHEN,STRUCT,SYNCH # ORDER %12 % ;SUBSTRING # Grade # H
PR R S SR E RN B 3 INE, CONT ATNS Bt STARTS ey &8 .
3.2 SELECT {4 ‘

SELECT iBhl RA PR EFRENEENETERL. CXRETRE HREFL . EUHNFRLXENEA,
HERMT.

SELECT {B#®iEx}

FROM 5B Z ¥ IN 2%

[WHERE ME&HE ]

(WHEN  #dE &4 ]

[STRUCT ZE#&ft ]

SYNCH [R#&4 )

[ORDER [EEZFME] EREFEE ]
3.7 SELECT FROM F-4] .88 2/ # E /R R ¥ B , WHERE ,WHEN,STRUCT I SYNCH 4 3 A A E RE R
ot Jlalago JEN R Je et E S T B 3 i

(1) SELECT % FROM T4

SELECT B FROM FHABEMNERREZANE. BRERTUS— I RETBRERAAHNZ.

EBX L BREFRALREIWT:

@ & X HRERT HHRTE N X ABERERX,T HhREXL. ‘

@ E A AGZORBREERR A RRERUL T HEL. A KB T HRAE. W A,
Arr A ATFARBERR HEHN A XA

@ £ Ao A AGZONBRERR A BESIBCHRAR./BECLEHTE. fNSHRAY
TiseeesTorsMais.. sa FHNBEFHEAT,,... . T-HEH A A A5 Al flars. .. ca ) IR A B EERLALS
38 1B 1 7 h H R,

(2 WHERE % ORDER F4]

WHERE J ORDER T ]34 B 25 31 H 4557 2% 1% B 69 /1 25 & ftE A RGR [ 23 F1 P 9 £E 99 25 R0 E BB F
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EX 2 ABERFRELMT.
@ FEP TP, ABBRBER 0p€ (>, <, #,=, 2.} H—FEREEF o H %K, W P (oplasalop) P,
P op) P BEAHBERBR @ 5 P HRBREE),
@ &P AP, ARREER,c NE,Q ARPFEXNANAKNA. M QP,.o )M QP PONHAE%
1§33, MOQL X #f DB2SQL X #6957 H A HRW,
@ECWC, ANFEER, M Crend C;,Ch o Cr il not C, MANHF R4,
ORDER ‘FH] £ 5
ORDER (k] ASC|DESC (/1) fes .o o oty B
- R HERGHAPHERYREHE;
« ASC 5 DESC MBI PR f1sfes. .. o fn BEHUE 9300 R AR S LK 8 515
o FioFieer . ofa B BIFE WHERE T-4) b B B 3048 {UBE S 4L
EFWEAT, AN RS EEREREREEE LR AW EMNEAS THRERS
AP
(3) WHEN F4]
WHEN F4) 4 RR B P 2 200 45 A Bt (R L R MOQL RER A R AT R M AR, AT #affeet
A5 ELTAHT: .
BeginOf (— 7 ) EndOf (— ¢ ), Extend ( ~5¢) ,Same Time( =7¢).
HEMWBEMT .
+ BeginOf(e) % iH o #1 T HRER A, BeginOf CgingDynasty’ )= 1618;
« EndOf(a); 8 a I HER:
« a Extend b:a 5 b §rf[R R[] #53¢;
» 31 SameTime b:a 5 b AT 8 X [A] 49 32,
® YEHEEmT .
O ¥R RMBHAIE B, M ‘Now’ , ‘qingDynasty’ 25 583 [E] 9 ;
@ & £yt WEIA I, £E {BeginOf ,EndOf) , g€ {Extend,SameTime}, Bl 1202, g (¢,2.) 00 [,
MOQL g} 4 4 —5cat (67 . BEFORE,, AFTER,,IN,,OVERLAP, :
+ BEFORE,(a,}):a BB B X ET 6 $y6 B K (6,
* AFTER.(a.b).a REMTEKIEET & #1853 E X5,
+ OVERLAP.(a,b):1a B0} R K (A1 5 6 fy0ed (6] K ] HL 2%
* IN.(a,b):a KYBSE] K H L& T 6 AT [0 X H).
EX 3. HEAKHFERELNT:
D & o 1 b XA P (BEFORE,, AFTER, ,IN,,OVERLAP.} , i} P(a,b) Wit a3
D F S QHRKLESL, S and Q.5 or Q B not Q HIiE K.
{4) STRUCT ¥4
MOQL & F 5 A STRUCT FOEENE N EIRPEHRHIE. ENEXLT — 1" CONTAINS ¥
IR EEE.
EX 4 HHEAAELMT. '
D #FPHBREXRXT,,... . T. WERBBLH, N P CONTAINS{T,, Tz .. . Ta ) HEW AR,
@ %ES,8, D‘J%f@%f‘?iﬁ,ﬂﬂ S1and §:.5; or S; B not s FALMRHER.
(5) SYNCH 4]
BEETFHERRTBIMNASRERTTE SRESUERAMFE SH 3% £ TR A Jnt 5 B A%
A ILF Allenff gl AR BB BAH 7 A EM X £, 452 BEFORE, MEETS, OVERLAPS,
DURING,STARTS,FINISHES fl EQUALS. MOQL B X RHETXERSEXRH S KIES .
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EM 5. HFHEREREIMT .
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BN ERMOQLBENEES. U DR SQL R CL B N RAPRER VRO EHFIRY FULRAUT 7
Wor A EES A A B E R RS RS R R R RN R,

4.1 BEBRE ‘

BERERT 3FHEE. (1) XA HET OID # 0, B OID MZ{F BoF £ WA NS R#EEH, 4 01D
EEAYL ARG OID SR EENEEHELE Q) HAPETHR SN E®R,. LM “OID-3 £ 5
UM RE AR RA OID EHEFE AR AZERAZH BRSOID 2SR IR G HAA
WSELECTHEH.BHXH P HNENRTESEMOQL HiSk. EXLH LT %I SELECT HHE 44 S
MOQL &g X.

42 STk
METRMHERERT R, HERFREREABURBHRA.
43 EAHUB

EHRE R BN RGW RGN, 1 SELECT BN ERNENBEEARLFLHNER.
4.4 fRETH

REELEN RS SN EARRTR Y~ TRAEEAR. A FEAAWNRABTETHELAMOQL £i©l, &
S DB2 SQL B LR, M HEH X AR URERS 45 DBz SQL WRES . AR . RNELTF~A RN
F EAEAMARREES.

¢ BEPILAL: PILAJRY=M.(R);

* #4%SLLP]: SLIPJ(R)=0,(R); .

+ BRAERNILA 4] NJ[AL!A?..](RHR?.):RIMAl=Az Ry

+ # UN: UN(R,.R) =R\ U Ry;

+ B INT.INT(R,,R:}= R Ry;

+ #DF: DF(R,R:)=Ri—Rax

- FFEEXTEND[Ay, ... s A fie . LI REFER A1e. . AWKRENER AL ERTR
THMER .. LA ELERYEREL);

« E# LOOKUP[A),Azs. .. s Ann P

LOOKUP[ A1y Az« s A s PD(R Rave o« s Rey1)
=1y, (R1D<A1=A2R2DQA3=A4R3D<iA5-Aiw .. |><I.42‘_l=Aa&5'p(Rt+l))4

* #FF ORDER[A.K,ASC!|DESCHE— 1. ORDER[A, K, ASC|DESC(R R PILAEEANE A ¥
F R ASCOHMMERF(DESCHERF F AREAT K T8 EH—TRATR—THFE BREERTEAZE
Yre i EE . A TRAMAEENNSRA T —SHMEE, BN B RS R R E TS S 2B
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T MOQL 2 X #4118, Thpi dy DB2 SQL i@ X T,
+ BEFORE,,AFTER.,IN.,OVERLAP,E X 9 BP , AtP , It P, Ot ;
+ CONSTAINS & X HCoP;
- BEFORE,MEETS, OVELAPS, DURING, STARTS,FINISHES #! EQUALS & X % B:sP, MsP, OsP,
DsP,SsP,FsP MesP.
4.5 friesbiE
RBBREET TR .
(1) PILAJOP(R,,R;) )= OP(PI[A](R,),PILAT(R,)) ,OP € {INT,UN,DF }
(2) UNCSLLE, 1R ,SLLP, (R Y «+SLLP, or Py )(R);
(3) INT(SLLF; J(R) ,,SLLP: J(R})=SLL#) and P,](R);
(4) SLLPT(OP(Ry,R)y~+OP(SLLPI(R,},SLLPICR:) s
(5) PI[STGSLIPURY y=SLIPICPI[SI(RY) .S &H P HATH MY
(6) PILSI(NT[ Ay, A MR, R} >+ NI[ A1, A, J(PI[SI(R,),PI[SI(R:}Y A, #1 A, MIBTF S
“(7) EXTENDLU , FI(PILS (&> y—PILS , U CEXTEND[U, f]{R) }, f RE B K RELE S
(8) EXTEND[U,fJ(SL[PI(R}}~SLLPJ{EXTEND{U, fJ(R})4
(9) EXTEND[U, FJ(OP(R;,R) y>OP(EXTEND([V, fZ(R)EXTENDLU, S 1(R:) )
(10) EXTEND[U, fI(LOOKUP[ A, , Ass. . . «Ans PI(R1 s Rive -« s Rigs )3+ LOOKUPLA) , Azs. . . » Any P
(EXTENDLU, SR Rzse. . JRem1)
(11) PJ[S1CLOOKUP[ A1, Azs. .. s A PR+ .. +Ragt )= LOOKUP[ A Ags. -« «Aps PIPI[S IR,
Roseo Rie)) .S B A ‘
(12) SLLQILOOKUPRLArs Azs. -+ Aus PICR  Ryve v s s Raey )2 ++ LOOKUP[ A, s Ays. v 2 Aus PI1(SL[Q]
(R)WRys. R
EE ). BESIETHE L, EFIAEEA,
i B« 0L BA
4.6 ERFERIR
FRARERABREAEZERPHARETH R TH DA SQL B8 M CLr 3 By DB2 BUEEH A
R,
HEH TR SQL TR T .
« PILAJ(R): SELECT A FROM R;
« SL[P](R}; SELECT » FROM R WHERE F;
+ NJLA;,A,1CR, R;): SELECT * FROM R, ry, Ryr; WHERE r1. Ai=rs. Ags
s UN(R1,R:}: R UNION Ry
« INT(Ry,R:Y: R INTESECT Re;  *
« DE(R,,R:): R EXCEPT R:;
» EXTEND[Ais... s Au; f1eeen s A J{R); SELECT #, fi(B1) AS A1v..., fa(B.) AS A, FROM R;
(Buv... B} RESRED |
« LOOKUP[A1,Azre v s Ase PIRy s R )
SELECT =
FRCM R, _
WHERE 4, IN ¢(SELECT A,
FROM R,
WHERE A; IN (...(SELECT A» FROM Ry, WHERE P)...))
ORDER[A.K,ASCIDESCIR) : B— T & & 8% SQL FAM C i E R
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MOQLAH H MM A, HiMAE RS, AR P X9 MOQL EHFHEFEE, U DR2 HIEF LEfTH &
HEE SQL FH DB BT RAEX B HET, e LT ~ARKE TR ERREHABRZAVN. ST —
207 B0 A R AT AR A AR A
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¢

e

Woelk D, Kim W. An extensible framework for multimedia information management. Data Engineering, 1987,(3):115
~1Z1

Goble C, Docherty M O et af. The Manchester multimedia information system, In, Gons G, Hartmanis ] eds.
Proceedings of the International Conference Extending Databsse Technology. Berlin, Springer-Verlag, 1982. 3955
Little T D. A frame work for synchronization delivery of time-dependent multimedia data. Mulrimedia Systems, 1993,
1¢1):87~94
Karmouch A, Emery J. A playback schedule model for multimedia documents, JEEE Multimedia, 1996,(3),50~61
Megalni C, Rabitli F ¢t al. Conceptual modeling of multimedia documents. IEEE Computer, 1991,24(10),23~29
Flicker M, Sawhney H et al, Query by image and video content, the QBIC system, IEEE Compurer, 1995,28(9) 22~
31
Gupta A, Weymouth T E, Jain R. Semantic queriés with pictures, the VIMSYS model. In: Lohman M. Sernadas A,
Camps R eds. Proceedings of the 17th International Conference Very Large Databases. Barcelona; Morgan Kaufmann
FPublishers, Inc., 1991, 69~79
Wu J K er al. CORE; a content-based retrieval engine for multimedia information systems. Multimedia Systems, 1995.
3(1):43~52
Oomoto E, Tanaka K. OVID; design and implementation of a video-object database system, IEEE Transactions on
Knowledge and Data Engineering, 1993,5(4),625~643
Allerr ] F. Maintaining knowledge ahout temporal intervals. Communications of ACM, 1983,26(11):832~843

B3 .

I L AHER .

D) BXARMBLATEHAN O~ (ORERS. TEHTEEHRW )~ AR ERHE.
(2) JWW(7H)ZH, EXTENDLU.FfIPILSI(RY) .
=EXTEND[U, f1{sls=Hs (I Ar€ERND={ () [s=IsFI ArERAu=f(r) 1,
MACHER. PILS.UJEXTENDLU, FJRY '
=M rad [rERAu= ()} )1={Gw) |s=IL{r) Ar€ERGu=f(r)},

6 NI EGDY: Al

(3) UM 8. ENTENDU,FHSLIPIRY
=EXTEND[U, fJ{{| P ArE RV = {{r, W) |[PGIArERAu=f(r)],
W e)EH: SLIPHEXTENDL,fI(R))
=, {(ru) |[FrERAu=Fr)i={{rw) |P(rIArERAu=f(r)},

M <8 L ar

4y X BE{LIENE OP & UN st By R .Kﬂt#‘?&‘ HTFFHER SR,
HMRMDER. EXTENDU,fJUNRLR:))
=EXTENDLU, f1({z[rERVrER:})
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={(rud | GERAu=FNINV GER Au=Ff(r))],
BN(DAHE: UNEXTENDU,FI(R)EXTENDLU, FI(R,))
=UNU ) lrER Au=F)) A ) [rER Au=F(r)})
= {(ru) | GERAu=F)IYY FER Au=f())},
H6CER I (9D L SE.

G MM ANAES . EXTENDIU, FJLOOKUPLA:,Azs. . s Aus PI(R1HRzs e o yRist )
=EXTENDIU , £ 1T, (R1 > ) = 4,Re 0> 4=, RaD>L =g+ - <ty =05 (Ri)))
=g v} (EXTENDLU , f1(R D<=, Re D ayma Ra D tgmtge + + Dy =239
(Res1)))

= e, en (1€t w) [t € (R < 4 =t Ry ma Rty =g+« D>ty @6 (Rari)) A7

=Mz () u=F(r})),

| (10YHH. LOOKUPLA:,Ase... A PIHEXTENDIU. f1(R: )\ Rase e oRits)

=LOOKUPLA1,Azs. .. yAu+ PJ{ ) [rERy Au=F(r)}sRzs. .. ' Risr)

=iz, 1 s | G E Ry Au= F () } Dy =, R DTt Rt -« Dty =y
p(Rip1))

=M an({u) [te (RlMA1=A2R2NA3=A¢R3MA5—AG- o Dy ~agy 8p (Ris D) A

-=Hgl(z) Au=f(r)}),

WA (10Y B 3. '

6 WM QDA : PI[SILOOKUP[A;,Azs... »AusPI(Ris.. . sReny))
=PI|:S](HR1 (R1MAl-AZRzD(A3=A4RsMA5=AG- . MAu_leﬂap(Rﬁ+l)))
=1y (RIN"‘I —AZRZMA3=A4R3M.15=AG- o Day =ayop (Res 0 )

MWD EZ: LOOKUP[A,Azs... »Au PIPI[SI(R) R2s. . s Ri1))
= PILS RO Dy, R am a Ral>< e <« Dy a0 (Risa )
' = O (R D> e, Bo T ag = R DTt m i+ Dty =g 8RR

HORR (DRI

(D HEMADZER: SLIQILOOKUPLA),Azs.. . sAss PIR L Rzs. . s Ras1))
=SLIQIUT, (R D>Ta =, Re D<=t ReDQagma, o Dy =, 00 (Res3D)
=1Ip, (SLEQ](R])MﬂlnﬂszMAs—A‘R.ﬁMAs-Aﬁv . M"‘u—f’"z&"" (Res1))
=LOOKUP[A,,A4z. . . » Au»PISLIQI(R) sRas. - - +Ris1)
=M Q2> FHH. .
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Multimedia Object Query Language and Its Query Processing
TIAN Zeng-ping DANG Hua-rui ZHOU Ao-ying SHI Bai-le

(Department of Computer Science Fudan University Shanghai 200433)

Abstract In this paper, the authors study the query requirements of multitnedia database and propose a
structured multimedia object query language (MOQL). The language can support queries based on type,
structure, synchronous relations, temporal relations, and contents of muiltimedia data. Taking the DB2
relational database system as a storage mechanism, they define a set of algebraic cperators and some
transformation rules, by which the MOQL queries defined by the uscrs can be transformed into a set of
algebraic formula and optimized. Finally, the algebraic formula can be transformed into execution plan in
DB2SQL and C4 + procedures, which can be run on DB2 system.

Key words Multimedia database, query language, query optimization.



