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Step 1 - Components Selection

F28 GUYAEFE EAT = AG ¥ (global
variable) €2 A%t 4 9 4F WolA AY
ATE AT YA H4EL AYiTE 39
g,

Guw = {8 8.i€ Crand g,; € Cy 1Si S m} : AEWF
Loa={lil;eCandl,; g Cy I<i<n}: YA

SUAEL 9B Yt AdWFe) 447 9B
A8 Asan,

Gre ={grcil grni€ Crand g; € Cy 1Si S g}
Leci={ledlci€e Ciand l; £ Cy ISi < Y}

BEHAE FAHANA G Foll SR
d@ddA = AkZA (constrains)F T3 (rules) ¥
B2 BE3FE Alsd batM A9iSsEL
o] A%zA FHAEL EFFFAME G9Y
FoA S mIHAZ FAHY, AYAFE Ao]
o] 23 Ao AGHSE e A2
FaAt 4490

Step 2 : Composition of Components

Step 2-1 : Value Change
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If var.required_value <> var.selected
valuevar € var.required_value

Step 2-2 : Consistency Check
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ol g9 BAE YWl gle OWLOIth =
(29 179 dugE ¢ 2EZA Ao OWL
2 2837 913 Protégé A&3A (19 219
<E 1>& Protégé 94 W3} OWLE EdH
¥ ool

<E 1> OWLE EJE oL EHAH 5 282X

<owl:Ontology rdf-about="Travel Package"/>
<owl:Class rdf:ID="SmartWatch">
<rdfs:subClassOf>
<owl:Class rdf:ID="SmartUnit"/>
</rdfs:subClassOf> -
</owl:Class>
<owl:Class rdf:ID="IntenationalConference">
<rdfs:subClassOf>
<owl:Class rdf-ID="Conference"/>
</frdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="Conference">
<rdfs:subClassOf>
<owl:Class rdf-ID="Meeting"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="AirlineAgent">
<rdfs:subClassOf>
<owl:Class rdf-ID="TravelAgent"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:about="#TravelAgent">
<rdfs:subClassOf rdf:resource="#Agent"/>
</owl:Class>
<rdfs:Property rdf:-ID="isBelongTo">
<rdfs:domain rdf:resource="#Participant"/>
<rdfs:range rdf:resource="#Unit"/>
</rdfs:Property>
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(Structured information procéssing)7} 4, o]
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< CustbmerRequiremean>
<IndividualComponents>
<Airline>
<Total-budget/>

—

< Datd>

<Departure-date/>

<Route/>
<Accommodation>

< Total-budget/>

«

< Place/>

<#-of-room />

<Price/>
<Transportation>

]

<Place/>

<Bus/>
<City-guide>

-

<Place/>

< Date/>

<Museuny'>
</IndividualComponents>

</CustomerRequirements>

Global
Variable
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<CompositeComponents>
<Global>

<Member/>

<Date/>

<Place/>

<Total Budget/>

</Global>
<Local>

<Airline>
<Air-departure-date/>
<Air-price/>

</Airline>

<Accommodation>
<acc-departure-date/>
<acc-room-type/>

</Accommodation>

<Transportation>
<trans-rental/>
<trans-subway/>

</Transportation>

<City-Guide>
<city-museuny/>
<city-stadium/>

</City-Guide>

</Local>
</CompositeComponents>

AYWSE ABg BYAEAA 2
AHT/AN AsEt wtA F29 A
AAWFE o] Az FAHAEL 7|EY @
USE oA AABAE 71 ROE 3o 74
Ao =23 7|89 ASEDY] dABAE B¢
FolA #8337 YddlMe F2AA B ;Yo
de o3 2o

Airline

IF (Airline IS BY¥E)

Then (Air-price LE Total-budget)
Accommodation

IF (Accommodation IS HY¥4#)
Then (Acc-Price LE Total-budget)
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Step 0: Customer requirements

Ao QFAE wlet BIYE 7S A%
DUFES H9 ¢ FE3U 2 delMs 9Y
4ELSE Airline, Accommodation, Transportation
2 City-guide?t AZ H At

Step 1: Components Selection

GYFFEZREH SR E F7HE AT A9
452 Total-Budget, Member, Date 9 Place
olt}, Total-budget2 TY4¥F Airline, Accom-
modation™, MemberE Airline, Accommodation,
Transportation®}, Datet Airline, City-guide®}
Place= Accommodation, Transportation 2 City
-guidest A#Ho Utk 7 DUFF Airline,
Accommodation, Transportation, City-Guides
39 59 HFES VINEE SYHd 9edEL
E Y, 7 gYAEFEL oo 2 s
£ /Y.

Components {Airline, Accommodation, Transportation,
City-guide}
Global variables {Member, Date, Place, Total-Budget}

Components 1 : Airline

<Local variable>

Must variables {air-departure-date, air-arrival-date}
Optional variables {7otal-budget, air-dinner, air-class,
air-seat-number, air-route, air-price}

</Local variable>
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Components 2 : Accommodation

<Local variable>

Must variables {acc-departure-date, acc-arrival-date}
Optional variables {acc-#-of-room, acc-room-type,
acc-price, acc-place}

<[Local variable>

Components 3 : Transportation

<Local variable>

Must variable { }

Optional variables {trans-rental, trans-bus, trans-taxi,
trans-train, trans-subway}

</Local variable>

Components 4 : City—-Guide

<Local variable>

Must variables { }

Optional variables {city-museum, city-castle, city-tower,
city-square, city-stadium}

</Local variable>

<E 2>& 249 aTAYe] GE BEIED
Z W45 AR,

<E 2> Global Components to composite Traveling

<¥ 3> Individual Component Airline to composite
Traveling Products

Individual Variables
Components (Preference) Values
Departure-date (1.0) | mm-dd-yy
Arrival-date (1.0) mm-dd-yy
) Regular/
Dinner (08) KIdS/ Special
- Economy
Airline Class (0.6) /Business
[First
Seat number (0.4) n
Route (0.8) Via / Direct
Price (0.8) $

<E £+ FYAEY Accommodation™ 1 ¥
FES AT

<X 4> Individual Component Accommodation to
composite Traveling Products

Components (Proforence) | Values
Departure-date (0.8) | mm-dd-yy
Arrival-date (0.8) mm-dd-yy
#-of-room (0.6) #(n)
Accommodation Room-type (0.4) ggtlj%lfe//
Family
Price (0.6) $
Place (0.8) Location

<E 5>t GYER Transportationd 1
FEE A%

<¥ 5> Individual Component Transportation to
composite Traveling Products

Products
Global Components | Variables (Preference) Values
Single/ Doubte/|
M T 1. ]
Member ember Type {1.0) Family
#-of-member (1.0) #(n)
Departure-Date (1.0) mm-dd-yy
Date -
Arrival-Date (1.0) mm-dd-yy
Location (1.0) Location
Place
Activity {1.0) In / Qut
Total-budget Total Budget (0.8) $

<E 3> GYAEY Airline® 1 H5ES
of A get,

Individual Variables Values
Components (Preference)
Rental (0.4) Car / Van
Bus (0.6) Tour / public}
Transportation Taxi (0.2) Car / Van
Train (0.6) Train
Subway (0.8) Subway

SRX|SHBA AR SIS =2 H12A H2& 2006 68 57
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<E 6> FUFFY City-guide®t 1 W4S
< A>T

<¥ 6> Individual Component City-guide to com-
posite Traveling Products

Individual Variables Values
Components (Preference)
Museum In
Castle Out
City-Guide Tower - In
Square Out
Stadium Out

Step 2 : Components Modification

Step 2-1 : Value Change

F2E SYNEFEY A5 gho] 14 874
g3 23 gow 27T YO gAd)

Global variables {Member, Date, Place, Total-
Budget} '

Global variables values {“Adult” “10-Oct-05,
20-Oct-05” “London, Hong Kong, Seoul”
“<$10,000"}

Components 1 : Airline

Must variables {air-departire-date, air-arrival-date}
Must variables values {“10-Oct-05", “20-Oct-05"}
Optional variables {air-dinner, air-class, air-seat-
number, air-route, air-price}

Required optional variables values {“Special”
“Business” “A15” “via Hong Kong” “<$600”}
Selected optional variables values {“Regular”
“Economy” null “via Tokyo” “<$500”}
Modified optional variables values {“Special”
“Business” “A15” “via Hong Kong” “<$500”}
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Components 2 : Accommodation
Must variables {acc-departure-date, acc-arrival-
date}

Must variable values {“10-Oct-05" “20-Oct-05"}
Optional variables {acc-#-of-room, acc-room-type,
acc-price, acc-place}

Required optional variables values {*1” “Double”
“<$150” “Seoul”}

Selected optional variables {“1” “Single” “<$130”
“Seoul”}

Modified optional variables {“1” “Double” “<$130”

“Seoul”}

Components 3 : Transportation

Must variable { }

Optional variables {trans-rental, trans-bus,
trans-taxi, trans-train, trans-subway}
Required optional variables values {“Car”
“City-Tour” null null “Subway”}

Selected optional variables values {null
“City-Tour” null null “Subway”}
Modified optional variables values {“Car”
“City-Tour” null null “Subway”}

Components 4 - City-Guide

Must variable { }

Optional variables {city-museum, city-castle,
city-tower, city-square, city-stadium}

Required optional variable values {“In” “Out”
“In” “QOut” null}

Selected optional variables values {“In” null
“In” “Out” null}

Modified optional variables values {“In” “Out’
“In” “Out” null}
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Step 2-2 : Consistency Check
(19 3]& A3 EJFES F4ste drED
o dABAY A%z 2 FHEE BoEH,

AR: Additional Rule GR: Globat Fule LR Local Rude <> Lacal Variable
AC: Addtionsl Constraint ~ GC: Global Constramt ~ L.C: Local Constrait <> Conditional Variable

(37 3] HE2te Moty o1z A

ths o9) acc-price$} air-pricex 27 Total-
budgetd} Ado] A ERFEFANA FAdl Total-
Budgete] @3-S FuZ th33 o] A= A<
Z710] A=A

IF (Airline IS 9Y¥F
AND Air-price LE Total-budget)
AND (Accommodation IS ©Y3&
AND Acc-Price LE Total-budget)
THEN (Composite product IS B ¢Fy&
AND Air-price + acc-price LE Total-budget)

<E 7> AYRPVA FHEL 7EY 2L ¥
F UMY d4E3Y JdABAE o] 83 B
FAFEANA 2ol FAE AdzAY FHE
o #AE BAET AYwSF Yo 9FTA
AL LRE AYRPAL LCE EdHY Ags
sto] AFTAL AYxAL GCE F3L GRE
BRI

<X 7> Constraints and Rules

Constraints and Rules

GC1 : Constraints pairs of Member and acc-room-type
{((Single) (Single}) {(Double) (Double)) ((Family) (Family)}
GC2 : Constraints pairs of Place and acc-place

{((Seou!) (Seoul, Kyunggi)}}

GC3 : Total-budget < air-price + acc-price
i.'<.‘.1  air-departure-date< air-amival-date

LR1 : Rule of air-route, air-class, and air-price

If (air-route is Tokyo or HongKong) and (air-class is Economy)
Then air-Price is $500

If (airroute is Beijing or Manila) and (air-class is Economy)
Then air-Price is $700

If (air-route is Tokyo or HongKong) and (air-class is Business}
Then air-Price is $1000

If (air-route is Beijing or Manila) and (air-class is Business)
Then air-Price is $1400

If {air-route is Tokyo or HongKong) and (air-class is First)
Then air-Price is $1500

If (air-route is Beijing or Manila) and (air-class is First)

Then air-Price is $2000

LR2 : Rule of acc-place, acc-room-type and acc-price
If {acc-place is Seoul) and (acc-room-type is Single)
Then acc-Price is $130

If {acc-place is Seoul) and {acc-room-type is Double)
Then acc-Price is $150

If (acc-place is Seoul) and (acc-room-type is Family)
Then acc-Price is $170

If (acc-place is Kyunggi) and (acc-room-type is Single)
Then acc-Price is $70

If {acc-place is Kyunggi) and (acc-room-type is Double)
Then acc-Price is $100

If {acc-place is Kyunggi) and (acc-room-type is Family)
Then acc-Price is $120

AC1 : Constraints pairs of Weather and city-tower

{{(rainy) (in)} {(sunny) (In, Out)} ((snowy) (Out}}
AC2 : Constraints pairs of Weather and city-square
{{(rainy) (i) ((sunny) (In, Out)) ((snowy) (Out}
AC3 : Constraints pairs of Weather and city-stadium

{{{rainy) (in}} ((sunny) (In, Out})) ((snowy) (Out)}
AC4 : Constraints pairs of Weather and city-castle

{{(rainy) (in)) ((sunny) (In, Out)} {{snowy) (Out}}
ACS : Constraints pairs of Weather and city-meseum

{({rainy) {in)) ((sunny) {In, Out)) {(snowy) (Out)}
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<rule rid=1>
<RuleTitle>GC1 : Constraints pairs of Member and
acc-room-type</RuleTitle>
{((<IF><variable vid=1 item="Member"/><value
vid=1>Single </value></iF>)
(<THEN><variable vid=2 item="acc-room-type”/><value
vid=2> Single</value></THEN>)
((<IF><variable vid=1 item="Member"/><value
vid=1>Double
</value></iF>)
{<THEN><variable vid=2 item="a cc-room-type /><value
vid=2> Double</value></THEN>}))
((<IF><variable vid=1 item="Member"/><value
vid=1>Family </value></IF>)
(<THEN><variable vid=2 item="acc-room-type"/><value
vid=2> Family</value></THEN>))}
</rule>

<rule rid=2>
<RuleTitle >GC2 : Constraints pairs of place and
acc-place</RuleTitle>
{({(<IF><variable vid=3 item="Place”/><value
vid=3>Seoul</value></IF>)
(<THEN><QOR><variable vid=4 item="acc-place”/><value
vid=4> Seoul</value><<value vid=4>
Kyunggi</value></OR></THEN>)

<rule rid=3>

<RuleTitle>GC3 : Rule of air-price, acc-price and
total-budget </RuleTitle>

If (<IF><LE><variable vid=5>Total-Budget</variable> <
<value vid=5>air-price +
acc-price</value></LE></IF>) Then
<THEN><variable vid=6
item="ServiceComposition”/><value
vid=6>Fail</value></THEN>

<rule rig=5>

<RuleTitle>LC1 : Rule of air-departure-date and
air-arrival-date </RuleTitle>

i ((<IF><LE><variable vid=9>air-departure-date
</variable> < <value vid=9>air-arrival-date
</value></LE></IF>)

<THEN><variable vid=10
item="ServiceComposition"/><value
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vid=10>Fail</value></THEN>
</rule>

<rule rid=7>

<RuleTitle>AC1 : Constraints pairs of Weather and
city-tower </RuleTitle>

{{((<IF><variable vid=14 item="Weather'/><value
vid=14>rainy</value>)</IF> (<THEN><variable
vid=15 item="city-tower'/><value
vid=15>in</value></THEN>)) ((<IF><variable
vid=16 item="Weather/><value
vid=16>sunny</value>) (<THEN><OR><variable
vid=17 item=" city-tower”/><value
vid=17>In</value>, <value
vid=17>Out</value></OR><THEN>})
((<IF><variable vid=18 item="Weather'/><value
vid=14>snowy</value></IF>) (<THEN><variable
vid=18 item="city-tower”/><value
vid=18>Out</value></THEN>)}

XRML & 0}-83 574 (Rules) #8-& o33} 2th

<rule rid=4>

<RuleTitle>LR1 : Rule of air-route, air-class, and
air-price </RuleTitle>

If (<IF><AND><OR><variable
vid=7>air-route</variable> is <value
vid=6>Tokyo</value> or <value
vid=7>HongKong</value></OR>) and (<variable
vid=8>air-class</variable> is <value
vid=8>Economy</value></AND></IF>)

Then <THEN><variable vid=8>air-Price</variable> is
<value vid=8>$500</value></THEN>

</rule>

<rule rid=6>

<RuleTitle>LR3 : Rule of acc-place, acc-room-type and

acc-price</RuleTitle>

If (<IF><AND><variable vid=11>acc-place</variable> is

><value vid=11>Seoul</value>) and (<variable
vid=12>acc-room-type</variable> js <value
vid=12>Single</value></AND></IF>)
Then <THEN><variable vid=13>acc-price</variable>
is<value vid=13>$130</value></THEN>
</rule>
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Components 1 : Airline

Optional variables {air-dinner, air-class, air-seat-number,
air-route, air-price}

Modified optional variables values {“Meal” “Business”
“A15” “via Hong Kong” “<$5007}

Confliction variables {“Meal” “Business” “A15” “via
Hong Kong” “<$5007}

air-class’} “Business”, air-route”} “HongKong”,
air-price’} “$500"%1 BANA FEo] LA}
At & air-class?t “Business”©1¥H41 “Hong
Kong”& 733t “$500” N E w718 E
Tol E7Fs3tt. Air-route “Hongkong”2
“Tokyo"$} 33 7Fs3lE2 air-class £&
air-price®] 3-& 87300k e} o9 gir—price=
ARG Total-budget©] F&F& PIX|A A},

Components 2 : Accommodation

Optional variables {acc-#-of-room, acc-room-type,
acc-price, acc-place}

Modified optional variables values {“1” “Family”
“<$130” “Seoul”}

Confliction variables values {“1, “Family” “<$130”

“Seoul”}

Acc-room-type®l “Family”®l3l acc-price
7} “$1307°) kel B A acc-place “Seoul” &
3l <ukg A3k7] @k Wt acc-room
~types BHFAY, acc-prices AW, acc-
place® WY & At acc-prices EYH
AYA L Total-budgetdl YHFHE FH,
acc-place® W73stH AHGHSF9 Plgcedl
YFE E 7 U EF Placed #9 W3}
£ T2 Components 39 Transportation®l,
Components 42] City-guide®| 93F& F}.

Components 3 : Transportation

Optional variables {trans-rental, trans-bus, trans-taxi,
trans-train, trans-subway}

Modified optional variables {“Car” “City-Tour” null
null “Subway”}

Confliction variables {}

Components 4 : City-guide

Optional variables {city-museum, city-castle,
city-tower, city-square, city-stadium}

Modified optional variables values {“In” “Out” “In”
“Out” null}

Confliction variables {}

Transportation®t City-guide 1= %E0°]
WANSEA) ektth M-S 4re) YR HA
= Addge] gk st wel At
A2 2+ component ol A AW 7tel
el X4 AAE 3o gt

Step 2-3 : Components or optional variable
addition

AE2L GYRE == AF7F EF4FA 37t
2 v B3F bFEe dadAd gt A
Ao dYFES A

29 WS Weathers) A3t d+= o3 2
t}. Weather= ©Y4E<Q! City-guides} Air-line
o g Foz Addse 7 9o
Weather {rain}
Components 1 : Airline
Must variables {air-departure-date, -}
Components 4 : City-guide
Optional variables {city-museum, city-castle,
city-tower, city-square, city-stadium}

Step 3 > re-Composition
Step 3-1 > Conflict Resolution
DAY A9ufte 2304
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Component 1 : Airline

Optional variables {air-dinner, air-class, air-seat-number,
air-route, air-price}

Confliction variables {“Meal” “Business” “A15” “via
Hong Kong” “<8$500}

air-classt air-price®] 14 AL =+ 2R, air-price
7} AR Total-budget™ AJFBZ gir-class
o] &-& WARY. air-class?] &S “Business”oll A
“Economy”® ¥733I¥ b33 )

”

Modified variables values {“Special” “Economy
“A15” “via Hong Kong” “<$5007}

Component 2 : Accommodation

Optional variables {acc-#-of-room, acc-room-type,
acc-price, acc-place}

Confliction variables {“1” “Family” ” <$120” “Seoul”}

A Y-S acc-room-type, acc-price, acc-place=
25 A9¥set AAR/AE M AY, aeeprices
Total-budgetl ¥FE F1, acc-room-type
Memberdl 8%& 9, acc-place= Place®l ¥
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e FY. Place “Seoul”®l W3l acc-place™
“Seoul”, “Kyunggi”7t 38 753 22 acc-place
o} e 33 7T g HH WY “Seoul”ZHE
“Kyunggi"Z ¥ 4 At} acc-place’} “kyunggi”
2 33 acc-room-type® “Family”7} H8 acc-
price “$1207°] 22 $130ETh HojoF &= =

& B=gG.

Modified variables values {“1” “Family” ” <$120"
“Kyunggi™}

acc-place®] 39 WAL 38715 & g ¥l ol
A EAHJenZ AU dAdFEW A Y
WA €FS F4 et 4§ £ Place
o] gko] WA E ™ Transportationo]t} City-guide
o] AYHFENA FS viAA Dot

Component 3 Transportation® Component 4
City-guide A= Confliction©] ¥4etx] Yt
Ed4F Weather 57t 371 2 of A
City-guide®l @& &t}

Component 4 : City-guide

Weather9] value’} “rain”¢|® City-guide®] 9%
g5 gt AFEo] YL Bt gl
“Out’ AZ3h= FHECl nuIF L2 AL F
city-aastle® city-square®] 91585°] A4HUT

Optional variables {city-museum, city-castle, city-tower,
city-square, city-stadium)

Modified optional variables values {“In” “Out” “In”
“Out” null}

Confliction variable {“In” “Out” “In” “Out” null}
Modified variables values {“In” null “In” null null}
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Abstract

Traveling Product Bundling on Web
Service Composition in Ubiquitous
Computing Environment

Hyun Jung Lee - Mye M. Sohn™

In this research, we are suggesting intelligent information system for traveling which is
focusing on product bundling and integration of information from various resources on ubiquitous
computing environment. It is necessary for products structure to easily integrate according to
customers” requirements because traveling product is integrated by various traveling resources like
airline, hotel reservation, and so on. To guarantee of traveler’s mobility in ubiquitous computing
environment, we need product bundling and modification process to configure products and
semantic web service which supports ontology based traveling information system to support
immediate integrating of traveling information from various resources. In this research, we offer a
product bundling and integration of information. It is based on the semantic web service, with

several components (single products) to reconfigure a bundle of traveling products.

Key words :Traveling system, Product bundling, Ubiquitous computing, Product structure, Ontology,
Semantic web service
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