XBRL-Based Representation and Sharing of Decision Models
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Abstract

Using an exchange standard, we can design an open architecture for the interchange of decision
models and data. XML (eXtensible Markup Language) provides a general framework for creating such
a standard. Although XML-based mode! representation languages such as OOSML were proposed, they
are partly limited in expression capability, flexibility, generality, etc. ThiS paper proposes a new
method for expressing and sharing decision models and data based on XBRL (eXtensible Business
Reporting Language), which is a XML language specialized in business reporting. We have developed a
XBRL taxonomy for decision models with the concepts and relationships of a representative modeling
framework, SM (Structured Modeling). The method allows for expressing data as well as decision
models in a consistent and flexible manner. Diverse dependencies between components of SM models
can also be affluently expressed.
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T DEMAND(t) TOTALCOST(f) T_SUPPLY(t) <element name="peGenus" type="xbrli:stringltemType"
T substitutionGroup="xbrli:item" nillable="false"
OUTFOLW(f) id="id_peGenus" xbrli:periodType="instant" />
|NFOLW(f) <element name="ceGenus" type="xbrli:stringltemType"
FLOW(va) itutionG ="xbrlii " nillable="false"
UNITCOST(a) substitutionGroup="xbrli:item" nillable="false
id="id_ceGenus" xbrli:periodType="instant" />
<element name="{Genus" type="xbrli:stringltemType"
DEMAND: L|NK ce PPLY/
(@ { ) sy (@e) substitutionGroup="xbrli:item nillable="false"
id="id_fGenus" xbrli:periodType="instant" />
CUSTOMER(pe) PLANT(pe) <element name="tGenus" type="xbrli:stringltemType"

d pe : primitive entity genus
ce : compound entity genus
a: attribute genus
va ; variable attribute genus
f: function genus
t: test genus

(2! 3 SM XjLi2 J2H=ol| |8 SL2H|9| EH

Model Instances

Model Taxonomies

SM taxonomy
XBRL £7{o}

Q2 & XBRL 7|gte| T2 2HEl X3 HA

A A4 SAZ SM "alxrlod A= SMY
MIES XA Eot. 671219 Avx {3

o RE 83 298 gy JAE Z¥€3e
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EEE & Utk #qF Av2ddA Agsr] 9
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substitutionGroup="xbrli:item" nillable="false"
id="id_tGenus" xbrli:periodType="instant" />
<element name="aGenus" type="xbrli:stringltemType"
substitutionGroup="xbrli:item" nillable="false"
id="id_aGenus" xbrli:periodType="instant" />

substitutionGroup="xbrli:item" nillable="false"
id="id_vaGenus" xbrli:periodType="instant" />
<element name="module" type="xbrli: strmgltemType
substitutionGroup="xbrli:item" nillable="false"
id="id_module" xbrli:periodType="instant" />
<element name="model" type="xbrli:stringltemType"
substitutionGroup="xbrli:item" nillable="false"
id="id_model" xbrli:periodType="instant" />
<attribute name="fRule">
<simpleType>
<restriction base="token">
<enumeration value="SCALE"/>
<enumeration value="SHIFT/>
<enumeration value="POWER/>
<enumeration value="MIN/>
<enumeration value="MAX/>
<enumeration value="LN/>
<enumeration value="EXP/>
<enumeration value="VSUM/>
<enumeration value="VPROD/>
<enumeration value="SUM/>
<enumeration value="PROD/>
<enumeration value="DOT"/>
</restriction>
</simpleType>
<fattribute>
<attribute name="tRule">
<simpleType>
<restriction base="token">
<enumeration value=" LE"/>
<enumeration value="LT"/>
<enumeration value="EQ"/>
<enumeration value="GT"/>
<enumeration value="GE"/>
</restriction>
</simpleType>
</attribute>

<element name="vaGenus" type="xbrli:stringltemType"

{32! 5> SM Taxonomy
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& dE 9 99 XBRLY ojold EY
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SM "Aibxerle] AdEn BARAM AW
A 4 TAE BEEA Aozt soH,
old] P83 /NIEEE CUSTOMER, PLANT,
LINK, DEMAND, SUPPLY, FLOW, UNITCOST
5ol gtk CUSTOMER® 744, <21d 6>
2o, 1 %ol stringltemTypeS WEE ool
oz2x Aodn. 7ENA AU2des BE
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o] 94%L ‘GenusTyping'olth. B AYX F#
o AHo = o] S A3t F o BAVL
ol gojol gt ZAOHE AAste NI
HAIE7] Y8t href&$4& ©]-&h defini-
tionArc A HENME fromF to £HE o] &
o] Euda FAAL ZACHE A,
arcrole&A4 ol 8] 2 &L “http//www.
xbrl.org/linkprops/arc/parent-child” 2 ] A 3t}

Hoao mx ap

<element name="CUSTOMER" type="xbrli:stringltemType"
substitutionGroup="xbrli:item" nillable="false" id="id_CUSTOMER"
xbrli:periodType="instant" />
<definitionLink xlink:type="extended”
xlink:role="http://www.xbrl.org/2003/role/GenusTyping">
<loc xlink:type="locator” xlink:href="id_CUSTOMER"
xlink:label="loc_CUSTOMER 01" />
<loc xlink:type="locator" xlink:href="sm.xsd#id_peGenus"
xlink:1abel="loc_peGenus_01" />
<definitionArc xlink:type="arc" xlink:from="loc_CUSTOMER_01"
link:to="loc_peGenus_01"
xlink:arcrole="http://www xbrl.org/linkprops/arc/parent-child" />
</definitionLink>

{32! 6) CUSTOMER XlLi~e| ZHe|

714 from $4 Zo| ‘parent’©] L, toF43 %ol
‘child’e] e}

ot HAE Y29 A9, 3] dig
A Aol "Qsjt} <ad >3 o] INFLOWE
B4 AU2ZA fRuleclghs $48 ol 43ty
‘SUM'g AH8EE A% gl A28 &
F3t7] g Rl H2 A, 7 wE A
Aol A} AHEEE A2 2Fs] 43 FY
Yag AHEstn ok o] W AMEEHE F29
dge ‘Calling’ojth. RE 3% w79 AAq
T o] 9 AMgste AYAATL o] &Holok
stk &4 AW 29 FLOWS 34 A2
INFLOWS] & g0 ohd HFol=2 XBRL
9] nonNegativelntegerltemType S type 44 9]
oz dAstxn ok

253 B2dd o3 a2F3e <19 &%
o] FEZ& olgdte TEHEY F EEOY =
P ME T 4SS Fxde] AL,
o} whEate ALRE 4 QAo Fofsfol
t}. ‘ModelTrans’ol 1535+ M_CUSTOMER,
M_PLANT, M_LINK®] 7¢-, Fgtj] wHEA}
fo] 7h5sit) o] RddA AMEE IFIE
OOSMeOA #AlAE WS w23 gtk 28
TF2E AA AFHQA ez P, 77
9 mEF} AA 29 F9 FUoR =
uhd o] OOSMI[Kim, 2001]olt}. <I¥ 9>+ <2
d 3>9 SM Ay IHEE 00SME] A&
agzz FAskg Aeoj. o714 DEMAND,
INFLOW, T_DEMAND+ CUSTOMERS]
&5]= A0 o|&¥ CUSTOMER7} B4A &
o] mgo] gt vpaztx] WA o2 PLANTS
LINKd 435 REE 749 FEHe=
o] REEF TOTALCOSTE o]Fojx|= A
o] AA Rdo] HEe Ao FHHE Aolth

A AA gAz 2 A E Zgske dAld
e oJA7A AAPE XML &7)vHE £539

o ug
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XBRL 7}5+e) |84 28 BH3 24

AHIE Adetd "k <ad 10>3 2o) ‘Trans
Model' & +443l= M_CUSTOMER, M_PLANT,
M_LINK, 183 TATALCOSTE 7|&3td
. 98 HL LINKE 7435 PLANTS
CUSTOMER®] W& 7|€°] 322 = 3l
ofAM, AFE Agd A7 A F ke
Holt}. wzbA XBRL Atz ZA A HAE
o] &3t o5& WAHLZ FHEg

<element name="INFLOW" type="xbrli:
nonNegativelntegerltemType" substitutionGroup="xbrli:item"
nillable="false” id="id_INFLOW" xbrli:periodType="instant"
sm:fRule="SUM" />

<element name="FLOW" type="xbrli:nonNegativeintegeritemType"
substitutionGroup="xbrli:item" nillable="false" id="id_FLOW"
xbrli:periodType="instant" />

<definitionLink xlink:type="extended"
xlink:role="http://www .xbrl.org/2003/role/GenusTyping">
<loc xlink:type="locator” xlink:href="id_INFLOW"
xlink:label="loc_INFLOW_01" />
<loc xlink:type="locator" xlink:href="sm.xsd#id_fGenus"
xlink:label="loc_fGenus 01" />
<definitionArc xlink:type="arc" xlink:to="foc_INFLOW_01"
link:from="loc_fGenus_01"
xlink:arcrole="http://www xbrl.org/linkprops/arc/parent-child" />
</definitionLink>
<definitionLink xlink:type="extended"
xlink:role="http://www xbrl.org/2003/role/Calling">
<loc xlink:type="locator" xlink:href="id_INFLOW"
xlink:label="loc_INFLOW_02" />
<loc xlink:type="locator” xlink:href="id_FLOW"
xlink:label="loc_FLOW_01" />
<definitionArc xlink:type="arc" xlink:to="loc_INFLOW_02"
link:from="loc_FLOW _01"
xlink:arcrole="http://www .xbrl.org/linkprops/arc/parent-child" />
</definitionLink>

E 7> Ao ohEt XiE

4. E 29

o] w=EA ANSL Y& XBRL 71w T
SM ZAYHaE TA%

[e]
24 2dg Yy

MLo]1} OOSML 5 # H] 1

<clement name="M_CUSTOMER" substitutionGroup="xbrli:tuple"
nillable="false" id="id_M_CUSTOMER"
xbrli:periodType="instant">
<complexType>
<sequence>
<element ref="id_CUSTOMER" />
<element ref="id_DEMAND" />
<element ref="id_INFLOW” />
<element ref="id_T_DEMAND" />
</sequence>
</complexType>
</element>
<element name="M_PLANT" substitutionGroup="xbrli:tuple"
nillable="falsc” id="id_M_PLANT" xbrli:periodType="instant">
<complexType>
<sequence>
<element ref="id_PLANT" />
<element ref="id_SUPPLY" />
<element ref="id_OUTFLOW" />
<clement ref="id_T_SUPPLY" />
</sequence>
<fcomplexType>
</element>
<element name="M_LINK" substitutionGroup="xbrli:tuple”
nillable="false” id="id_M_LINK" xbrli:periodType="instant">
<complexType>
<sequence>
<element ref="id_LINK" />
<element ref="id_UNITCOST" />
<element ref="id_FLOW" />
</sequence>
<fcomplexType>
</element>
<element name="TransModel" substitutionGroup="xbrli:tuple”
niilable="false” id="id_TransModel” xbrli:periodType="instant”>
<complexType>
<sequence>

<element ref="id M_CUSTOMER" maxOccurs="unbounded" />

<element ref="id_M_PLANT" maxOccurs="unbounded" />
<element ref="id_M_LINK" maxOccurs="unbounded" />
<element ref="id_TOTALCOST" />
</sequence>
<fcomplexType>
</element>
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B I Yok FolEOgE +
24 2dge 4 AFdY 5% #AE B4
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£33t XHE ¢ Qi
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of

-ﬂrﬂt-h_rﬁt

o?L', rir
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2 EE HAE AUss o] AUzt EEFE
= ge Ayaziel e XBRLY At

Aol gsiA BHEE Ao Adagrh ey
A ALt BANA AAEE o] summa-
tion-item¥o] ™, /AN o}Zo] ol FIo]
1€He BAZ HEggHot) o] =FdAE
F A2y HAE UL SAgeR
g Mz, At a3 gEAHL A9
BAZ BEIFESF st o)A WY AA
2 82¥FEAN BEE 99 FFS HAA9F
2 Aozt d glodA AAFH ol

BEIY 2l o aFsie ZAHolA
FAE olf3te Aol AAxYra ATHY,
29 Alze] dig A XML &7|9HE o] &
o] vl AL F YEFE 37 Astd FE
S o] g3l HAJEE gt oE S04
M_CUSTOMER EE&d| g 1§stE Zeal
HolAd g=az Astux vid <a¥Y 11>

n_?(_tl

lo d

3 ol we mugo] BaY Bk ohek, o
A% 233 27 29 Aol o970 4y
seotg Edshe Aol F/HH0R A £
Zo4 "as A

TOTALCOST(f)

T_DEMAND()

] INFOLW(t)

DEMAND(2)

FLOW(va)
UNITCOST(a)

SUPPLY(a)

/

PLANT(pe)

LiNK(ce)

CUSTOMER(pe)

(2 9 00SM ZlLiA Thz0f ofst +52H B

5.4

o] RN E HZRY2 Hio E3td HE
XML ¢1¢{Q] XBRLE o] &3t oA 2A 23
& FH37] Y% SM HAL:U S AASHA T
SM "AbevE AlWE 1o LEZ A} FAL
A F2F mdy fofo] NS AAHeE
AYe AogA 9ot adau st ol&
7oz SM Y A& dAHes ¥E
g 5 JAEFE At ZAS} g4 FAAQ Y
& AN skt XBRLE o) &3td, JALEA B
o) MEEF o5 YT BAE A
A a2 AFFes FHY & Yok 2dy
Atelell d@ AAHQA ZHFPo] sHEE, SM
oA "3 thedt JENS FHHA ¥}
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<xbrl xmlIns="http://www xbrl.org/2003/instance"
xmins:xlink="http://www.w3.org/1999/xlink"
xmins:link="http://www.xbrl.org/2003/linkbase"
xmins:xsi="http://www.w3.0rg/2001/’XMLSchema-instance”
xsi:schemaLocation="http://www hycu.ac kr/xbrl/TransModel
TransModel.xsd"
xmlns:trans="http://www.hycu.ac.kr/xbrl/TransModel">
<context id="Context-2007">
<entity>
<identifier scheme="http://www.hycu.ac kr/xbrl">
Hyoung Do Kim
</identifier>
</entity>
<period>
<instant>2007-05-01</instant>
</petiod>
</context>
<unit id="won"><measure>is04217:KRW</measure></unit>
<trans: TransModel>
<trans:M_CUSTOMER>
<trans:CUSTOMER id= "C1"
contextRef="Context-2007">NEWYORK
</trans:CUSTOMER>
<trans: DEMAND
contextRef="Context-2007">25000</trans: DEMAND>
<trans:INFLOW contextRef="Context-2007">0</trans:INFLOW>
<trans:T_DEMAND
contextRef="Context-2007">False</trans:T_DEMAND>
</trans:M_CUSTOMER>

<trans:M_PLANT>
<trans:PLANT id="P1" contextRef="Context-2007">DALAS
</trans:PLANT>
<trans:SUPPLY
contextRef="Context-2007">20000</trans: SUPPLY>
<trans:OUTFLOW
contextRef="Context-2007">0</trans: OUTFLOW>
<trans:T_SUPPLY
contextRef="Context-2007">True</trans:T_SUPPLY>
</trans:M_PLANT>

<trans:M_LINK>

<trans:LINK>DALAS-NEWYORK</ trans:LINK>

<trans:UNITCOST
contextRef="Context-2007">23</trans:UNITCOST>

< trans:FLOW contextRef="Context-2007">0</ transUNITCOST>
</trans:M_LINK>

<trans: TOTALCOST>0</trans: TOTALCOST>

</xbrl>
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<presentationLink xlink:type="cxtended"
xlink:role="http://www.xbrl.org/2003/role/Modularization">
<loc xlink:type="locator" xlink:href="id_M_CUSTOMER"
xlink:label="loc_M_CUSTOMER_01" />
<loc xlink:type="locator" xlink:href="id_CUSTOMER"
xlink:label="loc_CUSTOMER 03" />
<presentationArc xlink:type="arc"
xlink:to="loc_M_CUSTOMER_01"
link: from="loc_CUSTOMER_03"
xlink:arcrole="http://www .xbrl.org/linkprops/arc/parent-child” />
<loc xlink:type="locator" xlink:href="id DEMAND"
xlink:label="loc_ DEMAND_03" />
<presentationArc xlink:type="arc"
xlink:to="loc_M_CUSTOMER_01"
link:from="loc_DEMAND_03"
xlink:arcrole="http://www.xbrl.org/linkprops/arc/parent-child" />
<loc xlink:type="locator" xlink:href="id_INFLOW"
xlink:label="loc_INFLOW_03" />
<presentationArc xlink:type="arc"
xlink:to="loc_M_CUSTOMER_01" link:from="loc_INFLOW_03"
xlink:arcrole="http://www.xbrl.org/linkprops/arc/parent-child" />
<loc xlink:type="locator” xlink:href="id_T_DEMAND"
xlink:label="loc_T_DEMAND_03" />
<presentationArc xlink:type="arc"
xlink:to="joc_M_CUSTOMER_01"
link:from="loc_T_DEMAND_03"
xlink:arcrole="http://www.xbrl.org/linkprops/arc/parent-child" />
</presentationLink>
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