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A Multimedia Retrieval Query Language
for Multimedia Database Presentation

Yunmook Nah '

ABSTRACT

This paper proposes a multimedia retrieval query language SQL/MR(SQL/Multimedia Retrieval) to present
query resulls including multimedia data temporal-spatially for retrival-oriented multimedia applications. Es-
pecially, we describe the syntax of $QL/MR, query examples, and algorithms to process the temporal-spatial lay-
oul tags. SQL/MR extends the SELECT clause of SQL to eliminate time-consuming authoring efforts for every
query retrieval. SQL/MR can be utilized in relational DBMSs, object-oriented DBMSs, and object-relational

DBMSs, which store multimedia data separately in monomedia type fields.
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CREATE CLASS MMBook
(content: p[pages:s{Page},
sound: Audio])
CREATE CLASS Page
(content: sc{Text!Image!Graphic})

(22! 1) ORMOIIM ALEAL Eo| Sata e of
(Fig. 1) Example of User-defined Class Definition in ORM
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. SELECT g

FROM MMBook. pages g
WHERE g CONTAINS GRAPHIC
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CREATE TABLE Eamp

(eno SMALLINT,
name CHAR(15),
dept CHAR(20),
addr CHAR(30),
face IMAGE,
intro AUDIO,
profile TEXT):

(a) ZH(EMP) HIO|E

SELECT name, dept, addr, face, intro, profile

FROM Eup
WHERE  eno = 100,
(b) 24 @2l
nane dept addr face intro | profile

Y. Nah | Dept, of R & D | 1234, North Ave.| Image | Audio | Text

(c) SH SE(E= glasA H)e] 24 Ha}
(Z13! 2) 71E dhale| YHE|D|CjO] HE 24
(Fig. 2) Traditional Multimedia Information Retrieval

SELECT <SC[name, dept, addr, face, intro], profiled
FROM Emp
WHERE eno = 100:

(a) SQL/MR &2l
Y. Nah I was born in Seoul.
Dept, of R& D 1 graduated from ABC

1234, North Ave, high school in 1980.
I majored in CE at
AR XYZ Univ. | graduated

XYZ Univ, in 1985.
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(Fig- 3) Presentation BExample using Spatial Sequence of
SQL/MR
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SOL/R
i\ o -- | |
S e | e T

>t !

relation R
a |b (¢ |d

A8 Az
relation S a (¢ |f |g
e |f |g |h
class A
a: -
b: B !
c: set-of Image alc |f |g
class B
d:
e: C
f:

g()

(33 1) sQL/MR2] =Hej Hy
(Fig. 4) Working Boundary of SQL/MR

2 A%t} SQL/MRE] SELECTE-& BNF S0
2 3389 g3 g F2 24 Jld=8
ehdi},

{select-stmt} : = SELECT {attr-list)
| {constructed-attr-list )
(constructed-attr-list):=(start-tag) {attr-list) {end-tag)
(attr-list): = (attr) {, {attr) }+
| {set-type-attr) FLAT

(altr) : ='(simple-attr)

| (set-type-attr) FLAT ({index))

| {spatially-arranged-attr) [DUR {time)]

| (temporally-ordered-attr)
{simple-attr) : = (attr-name )
{spatially-arranged-attr):= (attr-name ) [AT (coordinate-list)]
{temporally-ordered-attr) := {attr-name) [DUR (time)} ]

| DUROBJ (time)

{start-tag) : = ({SC[I T <P
{end-tag):=>>1]
{coordinate ) : = (x-coordinate) @ (y-coordinate)
(time) : = {integer) {time-unit)

{time-unit) : =min | sec| ms
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EZ u2F 95E B F457 Wk FLATS
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SQL/MRe] ®j27} ©hés) Bolxgh o] At
% 13714 A7 dElelA(EE-g AASA 77EDI]
£ T() 29} P[] Blzz9t A QA A(DUROBNE ©]
28 23 o] ¥ FHY 4 U} ast b EH
Hol B2 gole Aol siA

before T(a, DUROBJ, b}

meets T{a, b)

overlaps P[T (a, DUROBJ)), T{DURORBJ;, b)]
during P{T (DUROBJ;, a, DURORBJ;), b]

starts P[T{a, DURORBI), b]
finishes P[T (DUROER]J, a), bl
equals Pla, bl

SQL/MRA A& T(), Pl], AVZHE ol & ¢
ole] % &3} N7 BAE EEZ 99
A2 $A@A)ZrE] N #AE =¥ X ¢
Qit}, EF SC[] & o] &3 F¢ W€ TR
4 glow, () B2E o3 ATt 5] BAHA
g2 &Ax ¥R 5 Uk

29 5¢ SC[] Y12 E <18 F7 FANA A
AAES ANH JAE AT AE Ho|Z Uk
depts} addr 543 9] $157} o} 8 HL, intro /3
q# 2r]e ojo|2s] A ARHA.

29 62 oA £4E el () #52 da
AZHEQA 42 UehlE T() HIE o] &3 =4
Aol o] F Bo|i vt exle doleE AFT
‘intro’ &4 F 74 Ho gro2 mBautst SCl]
H27t 71edte S Ao Fr8H &
golHgr). o] Wy wYe] Fdloly AL Az
24 A4 eve A8 AL s AR
t}, o9 o9 AHART ¢ e FHolg 4E
A4 SC[] B2 t-&] DUR & 3432 &
. 23 6 19 69 ZHAH L £AF A
744 & we EAST gt} name, dept, addr, faces]
74 74 9 intro 9]} ool Erpd
profile €227t AR AZH10X)F<T 3HE] B

SELECT <SC[name AT 10810,
dept AT 20620,
addr AT 20630,
face AT 10840,
intro AT 50850],
profile;
FROM Emp
WHERE eno = 100:
(a) sQL/MR E 2

Y. Nah I was born in Seoul,
Dept. of R&D 1 graduated from ABC
1234, North Ave. high school in 1980.
I majored in CE at

A (@) XYZ Univ. 1 graduated
e XYZ Univ. in 1985,
olo] &
[ -

(b) = HE o] Hat
(712l 5) SQL/MRe] =7 8iRIE X1 & &t ZHE|ofH of
(Fig- 5) Presentation Example with Spatial Layout Speci-
fication of SQL/MR

SELECT T<P[SC[nawe AT 10910,
dept AT 10820,
addr AT 10830,
face AT 10@40],
intro],
profile DUR 10 sec)
FROM Eap
YHERE enc = 100:
(a) SQL/MR ZE 2]

Y. Nzh 1 was born in Seoul.
Dept, of R& D 1 graduated from ABC
1234, North -Ave. high school in 1980,
I wajored in CE at
Ap3 XYZ Univ, 1 graduated
XYZ Univ., in 1985,

ortle

(b) =& EEo]H Hat
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(c) =2 HE|0| A Efelafol

{02 6) SQU/MRY Wi 9191 2 0| 23 T HE|0|M o
(Fig. 6) Presentation Example using Parallel Collection of
SQL/MR

A det

4. AL Z2Zhulix] 71

SQL/MR&] A gzt g2 Ha] dnEL e
2} () Hl2E A3 sequence YA B S &
£ 845 E o)A g £ANE T Aol s
o]l HolAZ o]F, Bt o|F WoA 2 o] Esal=
HEARE S 82 HolA R o] Fgu}.

algorithm sequence // ) tag
for all the elements contained in () tag do
repeat
present it on a page
until previous or next page event occurs
end
end

@22 F sequenced| N P45t 2t Hoj] 9 7]
49 dolol2e 19 73 Atk § FEo| g o
At HolAd mesA o FEZ Holrlr] 9
BH4EIF B TO, PL] "lae 24 ga5
S WAE ALAL T YA A7 g v
FAT, ALgRte] AEYET} StFREE 29 77
ZL AF HolA] olF HLYEE ) H29) vlANR
2 7 gk
« T<> Bl A=3l= temporal sequence U3

F d|b <

A el F33 wlolx] ol seo]a]
(k=g 55 £ A2)
(32! 7) & efoilMe) 712 = el Hlo)x] jo]ols
(Fig. 7) Basic Page layout of {) Tag

Yo 24 92T HolA Ao T Are|datn
NZ-F& vitiold] WAE &AL, AB-5g o
tojit SCL 1o el WA A%A7, SCIIo) X8
® 24 vdols] A&NZ, Bt olH @ A% AP
2 AU A& N =@eAY AF HolYZ o) %
Hee HLEI FARD G& Hol AR o FHTh

algorithm temporal_sequence // T() tag
for all the elements contained in T () tag do
repeat
present it on a page
until internal duration reaches // time-dep media
or explicit DUR specified by DUR clause
reaches // time-independent
or max duration among elements reaches // SC[]
Or previous or next page event occurs
end
end

P[] B128 A &8 parallel_collection ¢x7]S
& 2% 3058 HolA 20FA Fo 29 bA &
TH A SO NI 24 240 FUA A&
A, Ee o ado A&7 2 Ay x4
o EgaAY AF HoA = o|Fateke F4EI)
A E O Hol|A = o|EHr}

algorithm paraliel_collection // P[] tag
repeat (in parallel)
if presentation medium conflicts among elements
then. accept user feedback
else present all the elements on the target
presentation medium
until max duration among elements reaches
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or interrupting event occurs
end

SC[) Bl2E A ] 3l spatial_composition_present
YAHFL 2F 34058 oS & A, E= AT
AellA HAF A W Ze 2 de] Ao
Atk JE A4 F44 & HolA AAS 273
g AFFHoE o wHelA=R dejth Iy
ATHE & o] &8t X & 9AE F%-9+ SQL/MR
A7 F 7R o] SCI] |2 & o] 431 THE
ool gct, ev]e delel= SCI] B2 dldiAle <}
olEslEo] nhg-2 YA ZF Ao HE s, #He
g AAF= g 8453 Pl € A2 o
= BEE AR A &L 29 AE B4 vlE Fae
H gt

algorithm spatial_composition_present // SC[] tag
for all the elements contained in SC[] tag do
if location not specified
then [if size not exceeds the screen page
then locate it or audio icon at the
next line position
else proceed to the next page or
accept user feedback]
else locate it or audio icon at the position
specified by AT clause
end
repeat
if not iconized
then present
else present upon clicking
until condition expires
end

A o] A vl dHeolehs $(), T{), P[] =
WA e & Ho)AFE AR5, SC[] 2 o) A
T @ HolAu g 4 B2 AT Arvfel M
ol vl L o] et H o)A} E-Fofi= MS-Windows
2] vlt]e] Fefjolols} & Ao} v E(play, stop, pause,
FF, REW)o| 335 2l o2 713 %,

54 &

E =EdMe gEutY dolelE uigeiy=a
B2 AFE dolelwol 2] ta] BETT]o] o]
et 23E Ao g d4E dEvde] g7 AF
7l Wl R+ Aol d = e Htlel 44
7 9]¢} (SQL/MR : $QL/Multimedia Retrieval)s ¢}
stedth. SQL/MR-2 SQL9] SELECTZH S #3% 2
o2 AFEAZ Y AN Ft AR BT E M85
ok stz WAZEE AAH £t SQL/MRE 74
27 ¥ dolel, Rerlv]e], Biulr]eie] J{
£ dge= o AT ZAAH AL sl
SQL/MR2] AFH xS AT g2 A48 Ve
YE O, BY T2 M= E el SC[), A7
Al AF M F e = TO, A7k HalAde
e PlIE AMgetdnh @ o|H P H2E o8
& A F7Hdel FEHt]o] tolelS MXHF= seque-
nce, temporal_sequence, parallel collection, spatial com-
position_present G2 &-2 A A5tk

SQL/MR-E H & o|83] &9 137k A7 €
glol 42 T() sl P[] Biz2s} A A (DUROB))
£ o83 BRY & 9z, shte] FHEEVEA €
2E, 284, o[vA], 2L, Ht]L doleE wA
T & 4ot edes e NFE vdoje F¢
Ao WjAFHA @3 T} HPHos Edolvs
£% ZRY 4% Ak '

SQL/MRE dwt Az =77 A P3ts BFsx
AR e o AR 7L AFE] noie A=
A Azt ZHAH ol FeE Jas ¥@%e
2 44 vl=$ = s=d AFd S SQL/MR
& mxrde] deolg 8§ & 9L FHE HE
njtje] dlolelE P AFEs qREy 4E 84
DBMS, A3 3 DBMS, Z] 3|34 DBMSo| A 2%
8489 % 2t} SQL/MRSE] () €218} SC[] g2
S o] 8§ QY AAE () HIZE 23 EH e HolA
Z PEF3H HTML Ee 2 ulE E88 4 9lo] &
oo} AY DBMSH § A 2E Adde
HE g8 4 ok
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