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SQL Extension for Supporting Multimedia Data

Junghwa LeeT, Yoohyun Park", Changseok Ha" and Kyongsok Kim"™

ABSTRACT

As the importance and utilization of multimedia data increase, we need to study representing and
processing multimedia data within databases. To process multimedia data within databases, we need
to precisely model multimedia data, to define data types and operations, and to make up query language
supporting them.

Therefore, in this paper, we modeled multimedia data using OMT so that we can support multimedia
data within databases. We also propose an extended SQL, called MMSQL, which includes new types
for supporting multimedia data types and can efficiently make a query. Especially, MMSQL provides
a mechanism to express temporal and spatial relationships which exist among objects in a multimedia

data (internal) or among several multimedia data (external).
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class MEDIA {

string A&

long int 3= 7]

string o

set of string 7|9 =

string F4

BLOB LargeObject
string GetDescriptor()
void SetDescriptor()
void SaveFile()

class VIDEO : public MEDIA {
long int * &4
long int = xg9 £
long int % or]e EY F
long int F A EY 5
int Az
float 3 =
float gH Fo)
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float sampling rate
int 29 A% ZYd F
set of CLIP HIQQZ¥§
OBJECT FindObject()
void Scale()

}
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<tp_exp> 5= <tp_ob)> <tp_cond>
<tp_obj>

<tp_cond> = EQUAL/BEFORE|AFTERIMEETIMETBY
|OVERLAPIOVERLAPEDBY|DURING
{INCLUDEISTART/STARTEDBY|FINISH
IFINISHEDBY

<tp_obj> = <query>|<clip>[FRAME|CAPTION

<clip> = VIDEQ_CLIP|AUDIOQ_CLIP

28 7. Aol AlZt AR UEtE 29

= & A (frame), 744 (caption), 1T} 2 &% (video_clip),
242 &d¥(audio_clip) E7roll AFES %= QT

29 79 £ o] &3t Hige Fjo) B &
of 2tje EYo] Azt E AL X H8HH “AUDIO_
CLIP AFTER VIDEO_CLIP"7} €t}

422 37 Aikxe 9
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<sp_expr> = <sp_obj><sp_cond><sp_obj>

<sp_cond> = <topological_cond><directional_cond>

<topological_cond> ::= TOUCH|CONTAINS|OVERLAP
[DISJOINTIEQUAL

<directional_cond> ::= LEFT/RIGHT|ABOVE|BELOW
I[LEFT_ABOVEILEFT_BELOW|RIGHT_ABOVE
[RIGHT_BELOW

<sp_obj> = <query> | OBJECT

et

22l 8. ojofo] e SNl =

[a=)

H

Ho

Z 2z ups} ol FIF Azt AAY 9
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= AA7te) $4-2 H e touch) #Al, X FHcontain)
#A), A overlap) ©A), B o] A(disjoint) ZA, &
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g £ gled), B = e 29 99 2] SQL
PRESENTZHE A28 & (clause) & F7}8t4
AHg3hE WHE AR

SELECT ..
FROM ...

[WHERE ..]

[PRESENT present_spec {,present_spec}]

12l 9. PRESENTZ} £0{2t SELECTE2| 4

29 100] ¢k 950] PRESENT #& M=, 7}
mtjole] B+ 27L& WIN_POS() &4E 53 Y
bt 37 270 A vtolE L AAHA &
A W&t B A v, TIME_POINT(O &8 &3
A N A1 GE AL, A4 vlY ol PLAY()

<present_spec> 1= <spatial_layout>|<synchronize>
<spatial_layout> == WIN_POS (ID,POINT,POINT)
| WIN_POS (ID <alignment>)
<alignment> = CENTER | RIGHTALIGN |LEFTALIGN
<synchronize> = <event> <play_operator> <event>
<event> := <view_event>[ TIME_POINT(<time>)]
|<play_event>|<reduce_event>
<view_event> = DISPLAY(ID,<timestamp>[, <timestamp>1)
<play_event> ::= PLAY(ID <timestamp>[,<timestamp>[,<mode>]])
<reduce_event> = REDUCE(IDINTEGER[INTEGER])
<timestamp> ::= INTEGER([<temporal_granularity>]
<mode> ::= FLOATINORMAL
<play_operator> ::= START_WITHIEND_WITH
<temporal_granularity> = YEARIMONTHIDAY/HOUR
[MINUTE|SECONDIMS
<time> = <year>/<month>/<day>/<hour>:<min>:<sec>

27 10, Hef Zot vzl ZH 24

d+-E 58, 9% vigole DISPLAY( &
Z3] vtiol & AT} PLAY() 9 DISPLAY() ¥
oA timestampe AMA A2 A2 2 RE Y A
@ AT YEhiAY A Azke] B2 HRH
BAXE AzHe vehdch PLAY() 5eollAe]
modex A& vltlole] A £=& A} AA
EE7 25Y B9 9WEE, Y Bee AW
& AL el

njt]oj7te] F7)8te oA AF3E Hke} o) 13
7YX 9] A1ZF AR JERE ole X 2049 2
o] START_WITH, END_WIDTHz}= 5 749 ¢
A 3 AR timestamp7te] BAE S A
3T 4+ Jdg. dE o] “PLAY(Da, Sa, Ea,.)
START_WITH PLAY(IDb, Sb, Eb,...)"9 4 IDa$}
IDbe] timestameZt #A 7} Sa < Sb < Eb < Eadd
7$-= OVERLAP #AE Yelhlin] Ea < SholH¥
BEFOREY] #AE JehfiA "ot

5. MMSQLE X|&st= A9 N2|7| 78

5.1 AlAHl =

B =Ed e MMSQLE A9 As HEd
7) 93 A xS TR AHLA A Y §F
S 53 FAE ool oF EH BE HEE
AHeoldH EZ(token) .2 Vol Zt) o3 B4 g



E 2. timestampg 0|83 13 Jixio] Az} 2tA] B

RELATION | CONSTRAINTS | OPERATOR
EQUAL Sa=Sb anp Eo=Ey | START_WITH
BEFORE E.<S START_WITH
AFTER S2>E, END_WITH
MEET E.=Sy START_WITH
METBY Ev=S. END_WITH
OVERLAP Sa<S<E.<E;, |START_WITH
OVERLAPEDBY Sp<S:<Ep<E. |END_WITH
DURING Sa<Sp anp Ex<E, | START_WITH
INCLUDE Sb<Sa anp E.<E, |END_WITH
START Sa=5p START_WITH
STARTEDBY Sv=Sa END_WITH
FINISH E=E, END_WITH
FINISHEDBY Ev=Ea START_WITH
AN B4R Do) ESEL TE PAVIE Ba) 2y
277k deA AT 2Rt 9 A A7

FYP o
olzf 1 11 MMSQL A 27} A g #3 &
BojFE,

270
AEretEHo|A 55 19 zp|

._ o0l 03247
Er— el

Aozy

3z 11. MMSQL 3e| Xz| apd

52 78 &4

MMSQLE A 93}7] $13 Ae] 2719 o3 &
H(lexical analysis) EF23= flex B A (version)
2548 A8ttt flex= 4.4 BSD9 GNUCI A Hj
X3= o3 BAVNE Aot Holvn, &2 7) w
20, Hol& 27|19 A o] glok. & A (syntax
check) 8] =72+ AT&T yaccg AHEEHaL, ©]
= &9 UNIX Al Bl =] gl BA o]
o} A9 A7 Solaris version 251 LG A A S

SEINICIN TIOIEE NSk 28t sQL && 117

A}-4-3}+= Sun UltraSparce I A #E3g o0 £~
E 8 2 (Postgres) DBMS ] 48] Al &0 A F 25}
=& 7FEs4th

5.3 MMSQL<9| &eloj

ot a8 12& F 7kA mido] sjAle] dis)
MMSQLE #A43 Aol oojnt,

select img, t

from image img, text t,

img.object ol, img.object 02

where ol.domain = “man”

and o2.domain = “gun”

and ol touch 02

and img.title = “#1g]”

and ttitle = “#2]”

present win_pos{img,(200,200),(500, 450))
and win_pos(t,{(450,100),(750, 350))
and display(t,10,20) start_with

display(img,10);

a® 12. MMSQLZ EHA3H Je| of

Aol Aole O 2B F 71 nt)o] )
A i) Aot AU, A=o] Ao, W
&l AbEo] F& 71 Qe 18-S Fol HUF
I, B3 AlEo] 4] HAEES Folr Y3l 3}
He] YR e} Al7he] HojFo)

29 129 49 E Y £P& A7 A FAH
AF TV FE EAHVIE T8 oo 2 F5E A
Atetal A& 3 et ALR A7 AEte AA ) 3
EHY 328 A4AS X, A ARE ALA A
Huol22 g3y dale Fua HoAdET

A MMSQL S 93 AHE-A} Q1Y #| o] A= HTML
7 JAVAR ZAH o] 4 B892 i 5ZsE
g 2 EEYe 7EH Qo

2 =2AME QY HolEE volE o]
2o M2 st7] 95te] Dejo|o} jojel A
A% Yoz Rdwsn o2 Ve SQLE &
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A3t AHgA Ao E AT F
Aot

dolgl AAlEe A g 2d3y 7|y F st
2l OMTE AH8-3te] Ao, vlole AAE
27 2493 (object modeling), 53 =4 % (dynamic
modeling), 71% 29 ¥ (functional modeling)] A
744 2dy g F3l 2 viole] AU F£, FH
A £A4, 7154 2L ZIAT g vdog
o] #AE JeR)Y) HsliME AlHE F713 R
F0A A4 IEF AR TS BEY F UAESE FHATH

B =8oA FoE vte] AAES AFRHLE
Aosty] Ysia 71E 2 dHolE Mo~ BF Foo]
2l SQLE #33 At #48 SQLAAME 2E R
o] HolE 9 A+y AR XA 74, 718 2
i AR o) 43 A4S 183t A& vy
el AAzEe A7 BAE B3 HAA0] 7t st
T2 3193, 4 ol ofol o} W3k o ofol g A oA
AR T BAE FH3A HHo] 75 EE
stk agz, N1E9 HolgH ol AR oA &
€ O g3 ey do ARE AT 5+ A
'YL Aok Ao Axtd e X
a71g 283 P59 A U188 B E &
Ae F5E Hosto AHEAY] U 2 TE F
g =2 sgch

MMSQLE & 38479 FREA7E T
S 433 Aot A9 &3 BEL AgE B
AUl N & 5 e T2 EEY ] ?5‘45]01 9xl°‘:"]
AL g7 Fo .

goz dpsor & WgozE, HEn|to] Ho]
ol thg Aol 47, 2HA T Aibel disfiA
T Aojo] &Ato] Wasith ozl A AAE AHE
Ao A BAAFE AHEA A H o2 e E B
stodol gt 1 9], E&FHQA FAE AN H&F
A2 (BLOB)E 3 42 719, W& HA4 S A 4
Q) 71T & 588 98 A Fel2~E 3 clustering)
she A9 Y Bl Ul 7= ded.
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