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Implementation of a Multimedia Data Reference Mechanism
Based on a Data Type and Its Effectiveness

MASANORI HARADA," TERUHISA HOCHIN,t MITSURU NAKATAt
and TATsuo Tsujrit

This paper describes a multimedia data reference mechanism that makes it possible to ma-
nipulate a part of multimedia data as a separate data. This mechanism is implemented by
using the abstract data type called a liquid data type. In the liquid data type, users make use
of deriving procedures and mapping functions. A deriving procedure creates pointing entries.
A mapping function derives a part of multimedia data through a pointing entry by using it as
data representing a part of multimedia data. These procedures and functions are defined by
users. In implementing this mechanism, it has to be considered that defining a new liquid data
type causes the system to create a corresponding data type, and to manage defined informa-
tion on the liquid data type. Moreover, data format conversion between original multimedia
data and a virtual segment has to be considered. A prototype system is designed by using
the object-oriented software development methodology OMT. It is implemented on a com-
mercial database management system in C++. Applying it to several applications clarifies
several advantages. First, users can manipulate a part of multimedia data by coding small
scale program. Second, referring a part of multimedia data has little performance overhead.
Third and last is that separation of a deriving procedure and a mapping function results in a
programming guideline and can make programming easy.
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LML ERL 72, EgET — 7 ~D X TEH X THES
FHEXICL YT, AEOSRILTCHEEC & YT
bha, #RIY P YPIZE, 2—FHFANLET*
AMF—, OO, AEERANDBFOHRE
MLTBL CORBTHERTAIERZ P OF—
& B2 LLTFICRT.

text_position {

int X, V;

—FRCETLINF AF 4 TF— Y BRIBEOEB L FOFM%E 1609

string text;
}
window_position {
int X, V3
set (text_position)
};
ZIT, AEANBEDOENTHILIRT.
I—HFIZLT O X e T — 5 Bl ERL 2L
R

text_data;

¥
MENRYT — ¥ El% | memo_elm
— ¥ HE . X11bitmap
REE7 A FEI% ¢ X1lbitmap
Ry MVEY . window_position
EWFRE L . write_memo
T 7 AWINA . Jusr/st/write_memo.o
IS . read_memo
T 7 AIVIRA . Jusr/st/read.memo.o

LROEFEIT) L, MMRM K 212815 % [#E)
W7 —s B8] 77 A LEOERE WL, R T —
7| 25 A% T 5 UniSQL 7 7 A “memo_elm”
PERT 5.

AT L3, B6(a) iIRL 2 EST - 51z, EH
FHRE write_memo % FETL, BT — VI XAELE
EFALDBDET .

RIZAE AN BN F S ETFIHLRT.
(1) Z—HFEr 1y F7LCRRSATVEEIR

T L A TR EERCANRN-AET TR
TIRET 5. BESNLAR-AIAEEEZH
T4 FBERENS (K6(b)).
(2) VR AEEF-—F-FrLANTE. AEi
AEEXRT 4 FIlERSNS (K6(c)).
(3) AETHDHXFHOFHRIE UniSQL 7 T A
“text_position” DA ¥ A% > A EN 5.
L—=HREEL 72 AT FERADANN-ADE
ML “text_position” DA v A ¥ v ADEED
UniSQL 7 ¥ A “window_position” O A ¥ A
&Y AN EN .
NS DBIEZR TR Y M UsMER S 5. B
FHEDPWTT 5L, MMRM Tid, UniSQL 7 5 A
“memo_elm” DA ¥ A ¥ ¥ ARFENTWAE [H#{R
Iy FJEE] 79 R “seqof window_position” @
ARy ARIZY T A “window_position” D 4 ¥ A
y v A%BIT B

EET - IEEXRATFN ATOSRIISICHEE

read.memo {2 & D47bN % (K 6(d)).
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(a) BT —%
(a)Image data.

(b) AEEBEEHRTY 4 VN U AR
(b) Creation of a window for displaying

memo written by user.

(c) THEARPT —H AN
(¢)Input of text data.

(d) AEDBH

(d)Referencing memo.

6 Wi{§T — ¥ ~D X E AN
Fig.6 An example of adding memo to an image data.

CoBEEEVIUE, M6 ICRLAL I, WED
W ODBEDEIIC AELEL I ENTRICR S,

6. ¥ i

6.1 M A &

TRy T LRERE, &N, ETEHMEROBES
5 MMRM DT %47 5 .

(1) &

FIE> MMRM % FV 7z —R7 — ¥ N — 25 Mk
HEEGRT -9 ~\DOXEANBHENT O s T LihE
&, MMRM &AW ICEIRO#EE EHL 72087
077 ADRBEY IET 5.

(2) M

MMRM %R L 72—R7 — & N— ASHHE -
BT — s ~OXEANEHEL, MMRM % AWV I2[H
BOBELEHLLZIGHAT S I 21280 T, B8R

LMY AERERRE, 5NN, KBRS X b EHEE
FERlEL BT 5. fIEid 10 @ATv, FHEL K
D5,

6.2 FFMli#E R

6.2.1 i i =

—RT = I R— ABHEEE Y ER/T L7010 —F
BELRL ZIFNIER S WwWS Uy I A0, C++
THI3601T (T AV b2 EFET) THEH, HFE, &
R & %9 180 17, IO 180 I7TH 5.
MMRM % g ic—k7 — & N — A S EREHE & FHE
DILA7 U7 5 A% ERLI2BE, 7079 508
138110047 TH 5.

H{§T — & ~D AE ANEEL ERT 2700101 —
FHRRLBL 2T NE R 2w Or T 208X,
CH+TH4304T (2 AV 2 EEY) THB, HR
1, EHFH I 250 47, WICEESH 180 17T



Vol. 38 No. 8 T =Y ENIETL TN TF AT 4 TF— Y BRIEEOER E 204 1611

®2 TUSTARBEOLE
Table 2 Comparison of lines of code.

MMRM MMRM
TEHRED AERT A/B
A WA =D AN AR N (%)
flibEr (A) ki (B)
—%X DB £ | # 360 17 | # 1,100 47* 33
AT ANBEE # 430 17* # 1,200 17* 36

*axvrEEETIsv,

3 BRI MY ARKER
Table 3 Time in creating a pointing entry.

MMRM | —% DB ZHE#HE (3) AE ANHEHE (B)
fEH 20.10 22.88
AMEH 1.99 4.23

T4 RS AL bR
Table 4 Time in deriving a virtual segment.

MMRM | —% DB BHi#E (3) AT ANHEE (F)
1M 2.07 2.23
AMEH 2.05 2.22

5. MMRM % W2 A E AN L FEOGHET
075 LARVERL 723546, 7025 208138 1200
TThHa.

UEOEREFLDTR2IRT. —RF—y~_—
ALEBEE BT MMRM 2BV &4 1/3
TS LRBRETERTE, I/, BEF—F~0
AEANBREIIN 2/5 0T 0 ST LERBTERTE
LI ERGhAE. B, MMRM O 05 5 LEhe
134 160047 (2 A V2 E&FT) THA.

6.2.2 % gE

—RTF— I N— ABBEEE EET — 5 ~D AE
ANBRICBI 2R b ) R L% 3 105
. E£3 L) MMRM 2B L-BH7T7 50k
MMRM %2 FHL ZWIEH7 257 T A28 23RL
YR VARBEICKREREND B LEDLE. Th
X, BRT M)A, MMRM 2@BEL7-I0H
TRT G AT, 2-FPEELENTRXLE %
DETT 2T VT 7 ANVDT 7 AIVINAIZHEDR, #E
HBEREOIVSANVETINLTH S, T84
DOREIRT Y P U ARBRICEIA TS0,
MMRM %L 2 WEHTO7 F AL RTHRL
M) AR 20 L E LB R B,

Kz, AL X0 MEHERER4IRT. F4
XY, MMRM 2B L 72I6H7 279 4 MMRM
FHEHALEZVICET OS5 MBI AREYS A2 b
ERBHICEEND TRV LG h S, T,
R A MEBIRICETT 2B BO a v 84
VBT — S BOBHERIATONE2OTH D,

72, MEINT — & BIERFEIL, 2076 B TH B,
ZORESIIIBEBED I 4 VT IEETH D
6.3 & =

TUT T LREBEOFME Y, —RF— I R—2F
HEHHE, g7 — 5~ XEANEEO VT IICB W
Tb MMRM #4452 L T/hEBOTO S S 3
ST DIRT, TNTF AT AL TF — 5 D—R5OBEH
TEEIZ 2 B2 LS o 7o,
HRERHEOKER LV, /B 22 b OEH R
MMRM 2L THIZEAEF — NNy R nwE
EWyirodz, 727l BRIV M) OERR R ENY
Ty ROEHRTIE, BHFRELHICEED 2 v 8
ANDIDIIKERF NNy FHEEL S, L L,
R b ) OFERRREINT — ¥ Bl EHITIREL
TAYIOBRE L Th T VEBI T nE
ERONBID, ERHETEEILRVEEZLND.
F/:, EREOITY N4 VIEMMRM ©O7F v ksk— 4
ELTHERLZ OSHPEEBA~OT A FIv s ok
FR=FP L TRV DLETHL, BEA~DOFV 1+
I 7YY IR OS 2 TIUE, Zoaros
ANVRETLEE Y, FRT Y b Y B REIN
T RERERIREINLLEIOND,

$7:, MMRM 2L 72 2 oD IEABIOEREICS
W, ERERX &R ERORE S E R ICE
MTHof:. ThbL, EBERFREIEF -5 1
DU LEOHIRI Y MY OB T, WSEEIIETR
LY MIPLEF SOy EERT L. Thiz—
WOTus s MEEDOT AR G4 e hoTBY, 7
U7 LADRBPES I oTWAEEZLN S,

7. % & 8

KT, REWT -y BB A% HWw
MMRM D5 L ZOHMIEIZ DWW TR, FEHC
i, A7V MREY T P 2T HEERESRTH S
OMT % H\wi/z, FEEIZIL, C++, 25T, FHO
7Y =7 MBIAT — ¥ N— ZAEH Y 25 A UniSQL
HW/., MMRM 705 F AHBILH 1600 47
(A M2EFT) THDH. 512, MMRM %2 H
WIBABIE LT, —kF — ¥ N— AL, EHE
T I NDAEANBEEEIRL., IS 2 HNT
70T ARlE, %50, EfTEEROBSH,S
FHIIZ AT o 7248 R, AMREoYar s Aty g
AT AT T =8 D—ET OSBRI LB L, %
LN, AL A b oEHIZIE MMRM 2R L
TAF— NNy FIIEEAE RV, Ry MY D
TERL & BT — S RERIZE DR ) DF =N~ v K
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BHAHZEEHLPIILZ, 2L, RV FYD
R & BT — 4 Blo gL, T ) HBIfThR
Twi-OEI b EweEEZONRE, T/, IHD
F=NANYFIMERTHOSDIAFIv ) 7
BRI X D IRETTRECH B, 3510, BHEFRE L WD
MEOXIET IS 7 LEROFT AN T 4212k >T
BY, 7O IV RBERBIILTWAIENSRo
7o BLRIZE ), MMRM BV F AF 4 T7F =50
— IR ST ANENREEL L TEITH L LW
25,

A1, EF, U5 Vo ERBHNRT — 5N
O MMRM O#ER, FREZEREYXS 22+ DR,
NN, EF -5 OFEF~OHUIRETH 5.

BEr  ARfzRi, 8, CHARENIEE E e R
e (1) (GREEES 09204113) 12X 5.
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EE R (#4%8)

T 8 FEARFHAF LEIIERLF
Blaes, B, RRKAKZEREELE
SRR, YVFRAFTA T4
R—= AV AT HLDOFRIZHESE.

¥ BE (ERE)

WEHN 34 4. BN 57 FAHET
ERFERLFREZE. B 59 F
FMARFERGLRESET. FE4E, B
ABEEFHENTAR. NTT 588

- 1B E T, FRSETAE
DRHARFELEIMERLFHBTF, FRTHE6 AR
Bi%, WAECES, L (I%). SAFATATT—
G FREET— Y R—A, PIETERT -5 R—X
BHI AT L, EHRETFT—IN—R, 774 HN%
F—FR=AMEE, FITIHEILT—FETLOD
eI fesE. EFIHHRAEREF S, [EEE, ACM, HE
BHREHFERERE.

FH K (FELE)

RRFL 43 4. K 4 FRRAKRFT
SERER T EREE, FR 6 F£RA
KERBLREET. RE, FAK
ZhEE L ERAEE P, FA VT4
T4y IF— I NR— REEY AT L
TS — ¥ N— ADIFFRICHEE,

W= FX (ERER)

HAFD 48 AR HBE THEER
TERIEZE. BRHN 53 ERIAKEBE
TEREET. RERHRELFERE
WERER. e, FBdE. TH#E
+. T INR—RV AT A, SUTT
IV T ERBOMFEICHEE. EE [Optimizing Schemes
for Structured Programming Language Processors |
(Ellis Horwood). E¥fE#ulfE¥%, IEEE, HAE
WELHFRERA.




