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Effective Model Management Approach to
Multimedia Decision Support Systems

Kwon, O Byung

As the Internet is used extensively, multimedia information becomes more prevailing and accessible.
However, legacy decision support systems rarely mention how fo put such muttimedia contents into practical
use for decision making and support. In particular, no proposals have yet been made on how to infegrate
the decision technologies and multimedia databases in model management systems. Hence, the aim of
this paper is to propose a new model management method to integrating decision technologies and an
image database management system to create a multimedia decision support. For this purpose, exfended
ARG and structured modeling techniques are adopted, to represent image contents and mathematical

models respectively. A web-based prototype system is presented to ilustrate the feasibility and usabiiity
of the methodology.
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T 2YLEY AF FERE Uy <1¥ &3
Zo
Root
Images Domain Model
ARGImage FixedAsset
MathematicalModel
MultimediaModel
Plant Customer Car
TransportationModel

(O 22 FHAA w2}, Imagese (2)9}
Zo] ¥¥E 5 ok

CLASS Images {
ALIASES : ImageFrame
NOTATION : notation-name
IS-AGGR-OF : {atomic_image}
ATTRIBUTES {
Name : string
Description : text
numRows : int
numCols : int
Linelnfo {
LineType : lineInfoArray;
numlLines : int;
}

}
OPERATIONS {

ImageEnhancing();
RegionSegmentingy();
BoundaryDetecting();
Display();
ShapeDetecting();
Rotate();

Zoom_in();
Zoom_out();

Change_background();
Cropping();
}
b e )

T3t ARGImages} =w) 2221 Fixed
Asset, 283 19 319 Ze)29] o9 Plante
zYz} (3), (4), Gyt 2ol ¥EE 4 Ut

CLASS ARGlmage {

ALIASES : ARGFrame

NOTATION : notation-name

IS-A: Images

IS-AGGR-OF : {atomic_image}

ATTRIBUTES {
Size : real
Roundness : real
Orientation : real
Distance[object.notation] : real
Relative_position[object.notation] : real
}

OPERATIONS {
ARGConverting();

}

CLASS FixedAsset {
ALIASES : PermanentAsset
NOTATION : FA
IS-A : Domain
IS-AGGR-OF : NONE
ATTRIBUTES {
Depreciation_cost: real

? e (8)

CLASS Plant {
ALIASES : Factory
NOTATION : PL ‘
IS-A: ARGImage, FixedAsset
IS-AGGR-OF : TRIPOD_CHIMNEY, BUILDING
ATTRIBUTES {
Supply_capacity {
Notation : string
Value : real
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Description : string
}

}
OPERATIONS {

Analyze_level_of_safety( );
Analyze_rate_of_operation( );

Sy
]
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i
i
i
i
—
K

6)o AxE 2 3 o7} (6) e Tk
o] imDEPARTUREZ}a &}= o]m|A] Ulo| &
AUE daetal &= olE9 FFO] Uid A~

¥ Ade oju gk

INSTANCE iae Plant_in_imDEPARTURE {
NOTATION : PL1
INSTANCE-OF : Plant
ATTRIBUTES {
Depreciation_cost : 1500.0
Size : 4800
Roundness : 0.18
Orientation :
Distance[CAR] : 22.0
Relative_position| CAR] : 255.0
Supply_capacity {
Notation : SUP
Value : 15000.5
Description : "Every PLANT
has a SUPPLY CAPACITY

measured in tons."

}

OPERATIONS {
ARGConverting{ );
Analyze_level of_safety( );
Analyze_rate_of_operation ( );

Sl
-

\
|
|
|
H
i
i
H
i
|
i
|
|
|
|
|
|
H
|
!

—

[=))

Ko

A E 5¥3 AU Feae AxE
AEE T (1), () O 2o £ 5 AT

CLASS MultimediaModel
NOTATION : MultModel
IS-A: Model

ATTRIBUTES {
ImageFileSet : *file
AudioFileSet : *file
ARGSet : *ARGImage

}

OPERATIONS {

Show();

CLASS MathematicalModel

NOTATION : MathModel

IS-A: Model

IS-AGGR-OF : ObjectiveFunction, Constraints

ATTRIBUTES |
ObjectiveFunction : *file
Constraint : *file

}

OPERATIONS {
GenerateSML();
GenerateMPS();

Solve();

b e (8)

CLASS TransportationModel
NOTATION : TPModel
IS-A : MultimediaModel, MathematicalModel
ATTRIBUTES {
ModelBuilder : siring
ConstructionDate : date
Version : numeric

& Eo] TransportationModel Z#29] <l
2829 iae TransportationModel-2 (10)3} 2
o] THHTH

INSTANCE iae_TransportationModel {
NOTATION : iae_ TPModel
INSTANCE-OF : TransportationModel
ATTRIBUTES {

ImageFileSet : {imPLANT,
imDEPARTURE, imDELIVERY,
imARRIVAL)
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AudioFileSet :
"iae_TransportationModel.ram"
ARGSet : {ARG_imPLANT,
ARG_imDEPARTURE,
ARG_imDELIVERY,
ARG_imARRIVAL}

ModelBuilder : "Kwon"
ConstructionDate : 01/01/00
Version: 1.0

}

OPERATIONS {
Show();
GenerateSMLY();
GenerateMPS();
Solve();

—_—

| A — (10)

iae_TransportationModel & 44 £} 3

4 $HED 44 498 2IZ 5 9

(1) imPLANT

o oWAlE, 2L £F HHE =FPEo| 3

T oG dER A AedE e AA
oftt. 1 F ddY oAEL BYske olfr

€ 53 2o FFolde F7 dd a%
A T2 ojFAE RAoy] wEel &
= T YAE FE8) A A
o E2 S gig HYe FHeE AR
T ey, olFe FYYLERE HARE F2
she e A9 Erbsdith adA Hite

1 ZHY FoA FFolge dAE
2 BARlE oiE oW Ak 1E Aol £
dere FF FHE TS AFs
3= FA(ImDEPARTURE), $4-& %
(imDEPARTURE), $%%(imDELIVERY), &
A A ERoR 34 ¢4E(ImARRIVAL)S]
Y olm|AZ o &3}

2
a
X,
fu

i ofd
A

(4) imARRIVAL
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PLANT /pe/ CAR /pe/

W, HAE olu|RAd @& SUPFely C_COST
o] utgool st7] wjFolct. 12} CUSTE
o] ou|Ae XEF=HZ ForR, Z 1 thdt
%4 ARG &4 93 AL 37 && A<
vg CUST$t #¥® DEM, FLOW, COST+
AHAZE /a/E}YE 7HAE AR 2
o)) sle] Y W ARGH 724 By
3}e] 27]vl9] Genus graph® HIHEFHH 23
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Search result

2

Decigion analysis echnigues

imagelD : img?
file name ! imDEFARTURE bmp
image type | FixedAsset
D in FivedAsset table 11

 Demand Forecasting
€ Transportation Model
€ Praductian Planning
" Yhat-lf Analysis

 Goal Seeking Analysis

¢ Sensitivity Analysis

. id i i

Asset_Name iae_Plant ¢

Asset_Type FizedAsset
Depreciation_cost 150065

{ Bact ] [ Ansiyze data ]
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Search result

imagelD | img?
file name © imDEFARTURE. bimp
image woe ! Fiseddsset
1D in FixedAsset tabte & 1)

id f1
Asset_Name fae_Plant
Asset. Type FinedAsspt

Depreciation.cost 10005

[ Back] [ Anaiyze data ]
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ore ZzEey Axwe)
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AAAZ T HHSES s AEAAr}
Yz d=Ad doHE AEd + s A
A 71 gtk <3y 17> o] ze ARS
ot 4 € dF Fae] ARs Ho
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Forecast for the next year

Forecasted Oemand CUSTT 'CUSTY CUSTI CUSTATCUSTE!
i month T7BB.4F ,'517228'817120,108 TRATB7d 141857
Fmonth TS EAR 765 VAE TRVUATT Y50 BeB YA BT

Fmonth BB SES TAOSTEY TET0 Y28 T BE TR

T manth THE7 637 14436511 (557.04 | 18065 1484687
B wonth 950,881 1384, 10611597951 11881.907 147959
Erionin 702875 1524 66T 1631 6652 1916.914(T494,498
7rionih 076,779 1566.015, 1671973, 19/1.921{T509.403
T Hmaonih F175,828 1605 47 1171226412026 928]1524.308)
Greorth DT72 676 1646, 924 1767 595 Z08T 5351535 714

0 marth POR0 2R TTR0E. 379 1792 YuE o aE BT TERA T2
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Search result

Generated Linear Programming Model

imagelD | img? min
f {ImDEPARTURE.
il (;r;eo TR b costBlpic] +23ptc2 «3pic8 +5iplcd +38plc »4dpZel 4520202 +1 780263
ID in FixedAsset table : {1 +233p2c4 +100p2cS +34p3c! +18p3c2 +600p3c3 +35503¢4 +330p3c5 +70p4c
+a0pde2 +1 20phe3 +85pAcS +30pAcS

id 11

st

plol +p2el +p3et «pdet ¥=1768

pic? +p2e? +p3e2 +pdel >+1322

pie3 +p2e3 +p3c3 +pded >=1430

picd +p2cd +p3cd +pdc5 >=1642
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2o +p2ed +p2ed +p2eb 22264
+p3e2 +p3ed +pSed +pBeh <2089
+pécZ +phc3 +pleh +pdch <=1274

P2t

Asset_Name iae_Plant

Assel_Type FixedAsset
Depreciation_cost 150005 pict
[ Back ] [ Analyze data ] Pt
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{ Solve ]

[ Back]
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