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ABSTRACT

Recently purpose is used by an crucial part to security management when collecting data about privacy. The
W3C(World Wide Web Consortium) describes a standard spec to control personal data that is provided by data
providers who visit the web site. But they don't say anymore about security management about personal data in
transit after data collection. Recently several researches, such as Hippocratic Databases, Purpose Based Access
Control and Hippocratic XML Databases, are dealing with security management using purpose concept and access
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control mechanism after data collection a W3C's standard spec about data collection mechanism but they couldn't
suggest an efficient mechanism for privacy protection about personal data because they couldn’t represent purpose

expression and management of purposes sufficiently.

In this paper we suggest a mechanism to improve the purpose expression. And then we suggest an

accesscontrol mechanism that is under least privilege principle using the purpose classification for privacy
protection. We classify purpose into Along purpose structure, Inheritance purpose structure and Stream purpose
structure. We suggest different mechanisms to deal with them. We use the role hierarchy structure of
RBAC(Role-Based Access Control) for flexibility about access control and suggest mechanisms that provide the
least privilege for processing the task in case that is satisfying using several features of purpose to get least

privilege of a task that is a unit of business process.
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purpese table attribute authorized-user purpose customer-id | name email
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registration | customer name {registration} jon, purchase circles) 3 Trent vent@oracle com

(a) ZEt0o[HA|-@%t Elo|E

(b) cliolet Hlol2 : 212 EolE

a3 1. sl=IStEA Hlo|EiHolA AFote] of

1. SIE32IE|A HIO|EMH0|A

szl doleplo]lx B BAY dlojely
o]zol Zelo|HA BE 75§ F7I3F dloletHo]~
mdeo|c}, s xaete|lA dlofefwo]x 27]ute o9}
Ao A whEE Adsd o3 2o oy 12
S| azte s do[etetulo] 2] AF[vte] o F e}
W,

Zeto|ufAl UL dlofete] AM-EA  HolE o]
g &4 olE W/ AMAE EPsd, 1
1(a)8} zro] =eto|WA-Wd eo]Eo A=t
dlole} Hlare] A8-FHLE 33 1(b)9} o] dlo]
e} glol&2] purpose Ao AAFs

Ao Al FANA F|EIE}E|~ dolehuo) e
44 AJZA o (attribute access control)¢t #=
= Al (record access control)E A&
g}, Aol AE Falstual ste AME
Heo| | BAEY, olv A HITAle) Hz=
HZA o el AHEETE &4 HIA o= Ao A
H do]Ee &A1& A9 AHEAE As dAH=F
T UEE FEehs ZEto|H A Hie] Fose] 9]
A& A Zolt). #Hze HIA e AAA
el dzeed AAE purpose £49 Fte] A9
BT AA3=AE AR Aol ol 4
ubEQl FAY dlelepo] 2 A xwloA] 3] o
© JAH22, 3|z}l dlolemo] oAt F7}
Hog 33l Ao},

& S 28 19AM customer-service =
AR&A17F purchase AHESAE $13] 24 Ho]Eo
Al e-mailg 873 AE Fd 7P E
A, &4 HASA AN customer-service AHE-
A7} purchase AREEAHES $j3] x4 HeolE9
email $4& AA2T & A AR} o] A
. Zelo[H AW HolEe] 3 WA Zzeln]A
Agto] 2 AHEAA HH2E L3RR FoiE o]
stk 24, d3e AZA e dAx s Ha

=] purpose $4¢ purpose AHEEHo] E iy
o] A ZAAkgtch o] 7Af 1A HolEo A W
et = WA dF=9 purpose A= purpose
AHeE2e] ¥aEle] 9Jormz A9 A}z Bobd
Aliced] e-mail o] ®kgtslc}.

2. AIZSH7|d H2HIof

AHEA 7 A2AY] 2d We AlgEx BelE
A% AH8-54 Egj9 HZANE $8] RBACY o
A F2E o83l

ARLEA M A2A e sl ASTFEEA A}
$54E =gt A AHSEAL 39 AREA
€ duld(generalization)slt®, s AM-E2-2
9 AH8-EA L S8l (specialization) ¥}, &
I¥ 2& A5 =2E el

1o o>

General-Purpose(Pul)

Admin(Pu2) Purchase(Pu3) Shipping  Marketing

Profiling Analysis Direct Third-Party

D-Emall D-Phone T-Email T-Postal

Special-Officers Service-Updates

O3 2. MESH Egl9 9

AHSEA7HE AZA e 719 H2A
o5& $sl RBACY 9&+%EF 7|4te& APA
(Access Purpose Authorization)® AH-sle]
ARgALA A FEE Foigtl. APAE {(ap. cr9
2-%EE A=A, cr(conditional roles)&
r, C8 2-F&=2 7A=Y sl=dl, r(role)& 9
& 9v)3l C(Conditional Role)& 9% 44
(role attributes)® A|X® %A (system attri-
butes)S &Ju|sle, o]RAL Ao A4-EAg FA
3t7] % 2AoE AgE) o C: I



42 A$EH $RE BE Zeoln BEE AT B2AS 2Y

FTZol}.

42 & CR ={CanUpdate}°] {{ExpLevel
> 5) A (ServiceType = “Update-Info”))e} 7}
Agt}. ol 9% CanUpdatedl &3t AHEA}L u
7} ExpLevel = 7 ¢]1 ServiceType = “Updte

-Info's} & A%
EmployeeID
Employee Name
/I\i YearslaCompany
Admin-Dept  Purchase-Dept Shipping-Dept  Marketing-Dept ManageriD
i ExpLeve
TeamLeaderD /\
ServiceType i
E-Marketing

E-Analysts Writers

218 3. Role Hierarchy 2 Role Attribute 2| o

Tele-Marketing

T-Analysts Operators

A2 ue “E-Marketing” 98¢ 243 & 4
Sle}. olw olol sk A45AE B A
$7h S7F AHG2AHS AGARL ol B 4
it

AHA7E wb 9#  CanUpdateell 4319,
ExpLevel ( 7 =& ServiceType = “Updte-
Info=t & A% A4-A ue "E-Marketing” 9%
< 43 & 5 9ol =3 AR 879 AE
A9 AH-HEE Yo g S Q)

3. 5|ZIaHA XML HIOJEHHOIA

DAY dolelol~r HH(flat) T+2E 7 E
9 XML dHolelsjo] A~ E7] Fule AZ 7z
7HAc}, o) @ F2AQl Aol o gla] xajo)
A Az 2D A zatolu]A] A dHole HIe
AHE-EA s 7he sl x =t wlolehuol s 2l

o  ogu (T

F X

&2 Wy : @
|

(g

]

p
nQDPw . Pul N PU0 = some VY oo} @
EY 25 L) pur=puo > [ o ol
PulRe f)  fw O a3ws
p&

¢ OO Pul N PUC = nane

Pul Puo’

(a) & &9

37 4. 71E-AI8SHe

oA AMg-3l= ZelolwA] AREFe] XML dloje}
Ezo] qlojo] Jdegied] HAE ¢ =S FHAlH
olol &t} 3|EzzeA XML dlo|ehuo]a wdl
Ble melolA A% o =elelwA] A wdx)
o)A WEF mdg A=}

szaetels XML dlelghslols 22 do)e}
F2E XML dlojele] A4l Eg eef Fx9
el DOA Dyejal AZPEE A4SAL $2
3] &I

Bl xFete]A XML doleiujo]x Bl FEF
e dlo]etsie]~ mdlS XML #HFoE A3t
Zeold, AH-5HE DGAYHY AZTRE AMLs)
o 3l

4. 2N

4.1. AFBEX | =0

AHEEA7IRE A2A 09} 3| 2==tdl~ XML
olepullo]2 R s Eztels doleiue]a md
o] AR AHEEAY FEAI AAL] AbslAA
A wjdBAE EAE AAs, g3 e B4
< A AHEAE 47 WERAS B4 1
g shie] WxdA A3 DCGA AZT= 4
7 E e AMeEA El] YAlos RR-Ae|
oh 22y o] 7 7] mde] AM-EH AFTFE
2] WA o AM-EaS B AS- flA dFe
AHEEAH S BA 33 AT BAQ A
FEE AT BE k=58 FR 228 JpHok @
the Al Abkes qlste] FAlge] AR ok
a9 4= AHS-EHS] F7HAHAS] A 47 AFs
oAl AH$-EAe R A5 Bl PIFFe
2 uEe FAHL el AkelabA] s9jelx
v Zdiabe] Bl AL Agke] el

a¥ 4(a)L 712 AH-5AH Pulel Puls AsiA
o] 719 A F YWt FUF AF, AL Aol
S At 2 U A4Sl 7189 AHEA @

il o oao W

-

AR BE

X, BT ASSHEU 4R
fu)

g ©6
(b) Ax| 9]

BiLkel A &P E(Puipose Tree) FA (X}
=> MM A0 B R

sl AF YA 2H



HRREEERES (2006. 6) 43

o lgel X9 BE02 A7l BPE nejFe},

I 4(b) 2 7129 AH85H BN D49 Al
$574 Pule A4 shiel AZTF22 Edo] ¥
Festel, ER AZTRS B4 o9 kuE 49
xEg FhAok st Ake Mooz skl A
7} i,

o1 FAE A45A BRLY AFTL A WA
FAAOZ sul, AN AHEEH Belo) nlg
¥ 5 o0 BARoE Heie)

4.2. Mo £H

el gt ARSI A2 )9} 3|28
HA XML dlolehdlo]a 2] HZAo WAYZ
+ 29 g3 2L Aol FAF o] WAdk

Arghe AHgAl7E ") Notification, Notifica-
tion by Fax, Notification by E-mail, Notifi-
cation by Phone# 9 471A)9] AR4-248& A3}
A 5 Qe 7A-felH, old "z ZRAAA A
AH8-24 Notification by E-mail®] dgel do)
el AF2Le E-mail ABE 273 Ao}, 2]
FHo2 molx & AFeA AREAlAl E-mail
ARE F4shs Ao] HAaULe] YFE ga2s
Ade & 9k

ol ARS-EA7|NE HIAY] mde wAYZow
HAIAANE she 395 AZRA. gdd A5y
o] AMgAbe 28 5(b)ollA B0l 471A] AL
s B3 A 7 gl Aot} oy AMgxir}
AH-EA4 Notification by E-mail®] AHE EAe)
obd Wt} 4F9)9] A}4-FA Notificationg ARE-
o] JE 23Y 7S E-mail ol9e Az
Celluler-Phone#, Fax, Phone#2 7§13 ®7}%]
E AZHEZ HAATY AFo] gjud)

Task Processing Notification E;l(lularvrmnn
l/F__. /!\ €-mal,
user T Phone
g —
negmes o s e
Nuinilidiad D]
(a) &% (b) ARBEHE AZTx A
J% 5. JIE-HTH0 o

8|2~ XML dlojeprlo] s mde] wAY
£2o2 AIANE e ASdE 22 AE 4
ke Ao Au=ElE FAAL Solliy, o]F A
WA FARLZE A3},

£ =rdliE AelA g A-EA Al LA
e ARSA 2dHY IR AR AAIA AREA
Hele) wERst ALAlA wAshe Hadde]
A suie] FAME 72 3-Elsle] AREEA ER
Pu-ARBACEE & AAgtozs sfdsisi gt

2
oo
J
A
HI
Ju
i
ofm

8 2ot HZAIO JIY

A4EA 27 AL Al zejolwy] nE
2 98l ARARA NARRE ATsE Tglal AL
4578 wol SAAAG A 2R s12e
vduc P49 HaUe] AL P4 o
& o5 A2 B2 E Esjol 2] oe 54
& A ALEASe Yoz BHFoan M2
Aoto] xch Helghe Az,

1.1, AESE 2R
£ AdXe AHEARE ez A7) e 54
28 A, AZA, 594 728 A xR
Fatt,
9 1) AH-54 Ez](Purpose Tree)E PTe} 3
I, Put PT ¢ 28 AH4-5AHE F ojx
g AH8EA (Purpose)olgt 39, a8z
PE MaAR B8 A (Permission)9)
Agtolz} 3zl ojw P A P F ¥ ¢
2% #9, Pui={P1.P2. ... . Po} °lt}.
e 2) & AH-5A (Purposes)E2 3-E8] ¥
2 FFEHAAH, -] i+
3} 2}

%
3

7}) Inheritance Purpose(e}§] I): AF&A-Fz9]
AL-EA
Vi, purpose Pu; € type [ =
Pui € set of inheritance purpose
1}) Stream Purpose(E}] S): Al7Hd] £29) AL4-2A
Vi, purpose Pu; € type S =
Pui € set of stream purpose
t}) Alone purpose(el3] A): 583 T34 AL4=A
Vi, purpose Pu; € type A =
Pu & set of inheritance purpose
A Pui € set of stream purpose
282 FH3A,
Vi, purpose Pu; € type A and Pu; € type
S = Pu; € set of inheritance purpose
A Pu; € set of stream purpose

SEE Ry




44 A82H $RE 58 TejoluA) HEE A8 A2A 2d

A9 3) PTE AM-EA E7(Purpose Tree)et &t
I, Pue PT 9 2E A4EHE & ojx
& AH-54 (Purpose)olzt & o, A=
A Pute €Yol oot o3 2 33
w2},

gl [ 1 - A ALSERL S8 B2 YEgo)

el § 1 - A9 AR BA5E) T 2AeR
319) AH-EA o] 2 (A7H4 el 24)o]
uhE glo)zjo} shu) B9} AFLEHEL
AND, OR #AR o]FoiAo} &},

Bl A c - B8l D 8 Bl S o9je] RE AMSEAE
& A 2 FEEY Ao

olF ¥F 71EE AA vAYA ZT2AA(bu-
siness process)AolA AMEEA o] AL4ES 7wt
o2 39, olF AEFAE Zhlle AMl-AtAY 8
9 FAe slelA AelstAl 2 sFe] A 4H)
a2 Qs A2 o2 WAl ARglAbAlY 97t 8
ARk AR 994 B =FdAe Yul$A
gL 7HEH | A9 39 F28 gefo gl

£ m=aoAe AH-EAY) AglabA 94 o)
of & 2 (H23)} °]& 37MA BAoE EFH
A AR-EA (e I, ehgl S, =Rl A)Ee] A
EFAsle RE AH-EHES ¥ slsdlol e
A Q7 eE jich

3.1.2 Aelde A5 #AelE £314 o]F 2
FAEHEo] WEEjRE Holwl a2 <l 2.4.1
oAl AAGG FAHL AM-EH 2dH A4
AA A5 el v|Edte] HAEE Bl

12 A= 22|

3.1.1 AellA AHg-5A 9] B ute} 3-Elgloz
EFE ek olF 2RE AHEAE el 47
Sl wel A2 o AbglAbAle] d9i7t dejy
o, ALY A9l A AR B o
zh dfA e JE jFoiol et

o g9l I

ey IE 89
A o] o]Fojxs BA4L AYx
23 ERE o]Frh

Abal-atAle] 8)¢] A A input_purpose_typel
(Pu;), delete_purpose_ typeI(Pui)-°4 ¥ g o
FREF(F-FAJ0] AHEEH, o]F = Pu={P,

AEEAAA 8] A45H oz
ow, Ag

Po. ..., Po} & AES AFe wadgez @
oh. ohs 28 6 Y Al daEEE o4
3 e 19 H9E A5 5L Aoy, A4EAY
FH AYAAA ALSEA Al wEFes o
Aske #4149 #d"E el

At A9 AN ASEE dE A
54 Ego st olabe] AMg-EAle] EAlsta Y&
4 MY AAE SR el 4EH B

d e BAE uise, S Ak
< AH-EAS 1YE YaE vyt

ml 2

. i . () cpat =P = Gy 69
* {{Puw}} . Pul 2 Pu0=>
WQ/ } 4% NBRED KT

~
srﬁ Agmiaz ‘Q'ﬁm . Pul N PuO = some h]

'\O) Pu!cpo>5 >>O
(ut . /\ ) Pul 0 Pu0 = nose
Pul NBESRG |YH2R 4Y
2 -
& e - ) G
=2 : Pul D Pud, N~

@ (Pu3) =
Puz) Pu2 € Pu0 -

JIE MERY =3 Y F ABRY s

(a) ARR=H ol

o St AL S (PU4. PUS, PuB)Y ALHI => ALK
Pu4, Pu5, Pub &tX| :

o s

s MY AZFXUPUDY AR
= 519 MESHE SYFYLR 22 F 44X

9;

olinked MERH(PUTIY AR => &M B2 AR (PUT, PuUZ, PU3IY 2t Al
=D AT S AME MBRH Y ASFHG
49 AS2H A

pur. Puz atm Y Pus &3 :

Pu7 ALH ¢
;I g Pug)  (Pus}  (pul) @ &

PD (Pug
(b) ALZ3H mﬂml

JE 6. Bt | - AA2FH 2o of

e B3] S

A9 4) Pux PT 9 EE AMEAHE & o=
g A18-5A (Purpose)elgt kA4, ol Puye A
PT & AZHH &A4& Ad AME-EAHH, Pu, &
Pu—Pus— ... —=Pu, 9 22 A7) S) &
A& Adret



T IRE S GG

el S+ A9 AH-EAE 848497 dE =
7102 314 AMEEAo] UE HojHe} = BEAS
7HA 3 glem, AH-EAH EE o]Frl.

Abal-2tA) 9] 319 st oA input_purpose_typeS
(Puy), delete_purpose_typeS(Puy)® * ¥
due]Z(FEA)o] AM-EH, ol e ARAH
HAol M A-EAE e AFE HE AL
2 g} oy AMEE AF e vl2Ys T2
A2g 42 Sl AH-5A FeAt vle] HAE
EE AM-EA Felals A AR F9ld o
gl AMSEAEY] E4 ¥ AT Y A
AND, OR#AE 718 Folof ot vhd 28 7
< A9 ARIAA daElEE o83t Bk S 9]
£ dF & 7ol

Al 9 AA A ASEE dee A

24 Egjo] sht o4 AHgEA of ZAlstn sle
< 7R oW Shde ASEAHTL A7bd 54
& AY yrA WAL ol
@
.?;<;‘;::> @ SR ABEN A~ S NBSH2E HY
@ sr;a NEZRez2  +Pul=Pu0=> fPuy @ (&5 N8R0 or, andED|)
< Pul>PUO=> T ae
&)
'f"\
=) ) &
@ ® " @ 8w
& oo & ® &

JIE NESN £7

(a) A2 Aoy

O (Pu2 & Pu3)

O Fu3) ({Pud | PUS) & PUB)

@@O

JE MERY 52|

e T A8RY =g

A MEBIHPUNY AR =>
B NSIRAE SYYSR 2 F AN

Pul ALK @ @
B2 NBEXEPWIY AR = MF BH SN 4AFE SXNHSR H4NOIE)

o

@ (Pu2 & Pu3) @

&2 @i\PuMP\)f})&PuS) >

fEE ABRHPUL, PUS. PUBIY A <> 8 ABSHY TA AN PuS A (PuZ & Pu3)
QYT UXA W= 99 UHH SAD S

ands] LASR - 47 BOE o
oSl WAL - 4% B1F (52 0 F B 01&Sl HHARON ENNOHE)
= Pud £ Pu5 o ME s

@ ({Put 1 PuS} & Pus)

o - oO8ee

@ (Pud & PuB)
& ®
(b) AHBBE AtHo)

O 7. BIY S - ASSH 22le o

(2006. 6) 45
o B3] A ,

elg] T ¢} elg] S B B0} gbslE RE AJeE
L elg] AZ FEr)Eh. el A9 AFEER AR

A= e 1 9 el S AR A e daElE
of X3 7)€},

3-elglog BIH AM-EAHLE xml FAE 2]
Ho] #x|He] #Hr}. ol¥ xml ¥4+ Purpose
Language($#%B)9 #aA (validity)& Es)o}
Ligs

a3 8 ARATA} AT AHE-EA ) it
£ WS AEH Ed] Zo] R713F djelt}

Recommendation - - ik
- AR
Name,
E-mail, e
Gaods-info
YAE NRZDE
Poones, BAR AR
e,
Cus domenD),

Notification Notification Notification
Delvery  bypost Rating Decision by Fax by

—mail by
[z ] N i)
Name )

Credt-Card.

oy s, Ag=5 Sei-Het Fote] of

3-Etsde] £l W A7 Sl we AAE
due]Fol odf AHEEAE #EFPE Bon, o
& Foke] AREH T AQAAA AMEEA
29 AR} AdL i‘ﬁ‘ﬂr

e olFA ERE Fd WHHe AR
EAL AHse 2ot A2Ale] 294 Pu-ARBAC
< ANFoZH HIA N Qo] HaAge] 43
shile] EAAHe) siHgL walet

2. AI2SX BERE St 2ot B3 g

2 AAAE SR 2RE 50 2 AAe
2424 Pu-ARBACE A&t} £ 2d2 7]&9
ARBAC(Administrative Role Based Access
Control ) ®g 7luteg sz gled, 1 £ A
AR g ATE 2 AR F},

2.1. Pu-ARBAC 9| &4

ARSEA-E JfAA R g AgHReo dejeld,
B =79 gAY HAAdMe g3g Filo o
g H3e o]lesd EA "laz g4 (task pro-
cessing) 43 F YRA H= /il Zalow e}
FH= ARE AF3) A 2ol Hiky 29



46 AB2H $FE 5P Zejolwa B E A8 FIA 2D

£

o). 23 9% WAL AF S0l AHUeh usert
ofx @ el ¥IE ¥ 3R Paz T2
Salo] ZPsstul, old) Aale) xoluAst BaIY
HEE 87 He Aol

Task

Processing
user S
23 23
13 9. Pu-ARBAC &Z<] o

deYE Fotd AS Avfshe 7o) delEr
A AZES 24 F LEAA olldE AHgste]

AE 2 B2zE $P51= A5 59, °47W
R& AH8A 4g £ sle 92 (role)drt. =3
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AMRE Bew e, old AR g 23N
Aol ek FAesl gasich 23 109
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Task
Processing

I Cj ------

"%Prombn
- ‘ "3 Prohibit

Recess™ \
PPUA _, / Permission |

‘of Provider” S/

3\
3w,
T
c
>
>

e

PPu-Algorithm

Purpose tree

a7 10. Pu-ARBAC 2™

Pu-ARBAC 249 AE-E4-9% 3 (Pur-
pose-Role Administration)e} dz-AMH-EA 2
2] (Permission-Purpose Administration)2]

TAH842 Helglern ARBACS waw gt} A}

454 544 o83 2

* Req-Pue ®3a Z2AAAb Aejzte] s
o] Aaz AH-EH (A’ olv Req-Pul+
AeEAERE Fxse] AM-E4 Req-Pus
"]'H A],_g_iz-]!i_,] z]-ﬁ.& OJL—-_D].

o APAZ <ap, cr)® 2-FEZR o514 vt o
< (r, OY 2-F&& 74, Ce 9% $4=
Al $4& 4t 7|4 APAL AR}
278 AM-EA Put 843 75t yesE

ghale], 1%%] ¢¢on nod WL

o APE(Access Purpose Existence)2 Reg-
Pulel Puel gl2® yes 2¥A ¢om noE
Lls =g

o HFAOZ yesy} HEHEY FHzol A g
2§ APsied "oy FHaY AMEFA (AT
Req-Pug A€3l PPu-Algorithm (AH:-%4
W 5 dugF) g ol43td WIS 53
A Ak,

g

2% 11(a)9] PPu-Algorithm (%-£B)®) Pur-
pose Languaged! Purpose.xsd ° 934 &4
A A2 A4E348 XY xm]l FAE o] 43d
AgE F53.

I8 11(h)= AH-5H 13 g5 da=E3 A
7t 4R AME-EA e digt djel dlo)etE Al
3 3l= Purpose action table o]}

request purpose(ID) D : SEH(ARZHID)

) tyoe : AIBEH PF
Begin fights : ¥
if(search node(ID))

if (type == “None”) then retum rights:
else if (type == “Pu_Link”) then go parent’s node and retum rights;
else if (type == *Pu_inheritance_Last”) then retum rights;
else If (type == “Pu_lnherttance™) then retum rights;
else if (tyoe == “Pu_Precondition_Last’) then retum rights;
else If (type == “Pu_Precondition”)
{

it {comparing condition value with Purpose action table => satistaction) then retum sights
else fail;

else fall;
End

(a) PPu-Algorithm{(AlE25& Al &5 ¢D2lE)

Purpose (id) =0I (yes/no)
Analysis no
Data Collection yes

(b) Purpose action table
a8 1. ARBEN A g5 L4naF
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Task Processing Notification
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user 1\ ] v

Notification Notification
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Y by Phone
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(a)IHE QA (b) AIREX Eg|9} At
a7 12, B | B YAl dne s ug
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AHSEA I FEA Y] 2de a3 139 z24
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(522B) Purpose Language

input_purpose_ typel (Puj) {
while (choose one Puj from Purpose Tree using
BFS) {
if (Pujy € Pu;) then
input Puj by a parent of Puj and break;

else if (Puj == Puy)
then input Pu; by a link of Pu; and break;
else if ({(Puy N Pui) == some) | ((Pu; N
Pu;) == none)) then make Purpose Tree as

typeA and break;

delete_purpose_typel (Pu;) {
search Pu; from Purpose Tree;
if ((Pu; == leaf node) | { Pu; == linked node)) then
delete Pu;;
else if ((Pu; # ancestor of Purpose Tree)
& (Puy # leaf node of Purpose Tree)) then
delete Pu; and arc between parent node of Pu;
and child node of Pus;
else if (Puj == ancestor of Purpose Tree) {
if (Pu; get only one child) then delete Puy;
else delete Pu; and make Purpose Tree as typeA
with child of Pu;;

Pu; : MU= oo MBS,
Pu; : 7|&E AIESH Ealol EXsts 2le| AFBSE

Bfel | - A A B4 LTRIE

input_purpose_typeS (Put) {
while (choose one Puj from Purpose Tree using BFS) {
if (Puy > Pug)
then input Pu: by a parent of Puj and break;
else if (Puy == Puy)
then input Pu. by a sibling node of Puy
and break;

delete purpose_typeS (Put) {
search Pu: from Purpose Tree;
if (Pu. == ancestor of Purpose Tree) {
if (Pur get only one child) then delete Puy;
else delete Pu. and make Purpose Tree as typeA with
child of Pue;
}
else if (Pu. == leaf node) {
1f ((Pus get at least one sibling node) & (condition
is “or”)) then delete Puy;

}

Puc : AU OX|E glojo AM8SE,
Pu; : 7I&E AESH E2|o] EXshs ol AIREH

EIY S - AR B4 ADalE

<?xml version="1.0" encoding="UTF-8" standa
lone="yes"?>
<xs:schema xmlns:xs="http://www.w3.org/ 2001/
XMLSchema
"elementFormDefault="qualified">
<xs:element name="GeneralPurpose">
<xs:complexType>
<xs:sequence>
<xs:element ref="Purposes"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="Purposes">
<xs:complexType>
<zsisequence>
<xs:element ref="Purpose” maxOccurs
="unbounded"
/>
</%s:sequence>
</xs:complexType>
</xs:element>
<xs:element name="Purpose">
<xs:complexType>
<xs:sequence>
<xs:element ref="Link" minOccurs="0"/>
<xs:element ref="A Info"/>
<xs:element ref="Purpose" minOccurs="0"
maxOccurs ="unbounded"/>
</xs:sequence>
<xs:attribute name="1ink" use="required">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="Yes"/>
<xs:enumeration value="No"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="type" use="required">
<xs:simpleType> '
<xs:restriction base="xs:string">
<xs:enumeration value="None"/>
<xs:enumeration value=“Pu Link"/>
<xs:enumeration value="Pu_
Inheritance"/>
<xs:enumeration value= "Pu_
Inheritance_Last" />
<xs:enumeration value="Pu_Pre
condition"/>
<xs:enumeration value="Pu_Pre
condition_Last" />
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="condition" type="xs:string"
use="required”/>
<xs:attribute name="id" type="xs:string"
use="required"/>
</xs:complexType>
</xs:element>
<xs:element name="Link">
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<xs:complexType> <xs:element ref="X Path”/>
<xs:seguence> </xs:choice>
<xs:element ref="Purpose" maxOccurs= </xs:complexType>
"unbounded" /> </xs:element>
</xs:sequence> <xs:element name="X_Path"
</xs:complexType> type="xs:string"/>
</xs:element> </xs:schema>
<xs:element name="A_Info">
<xs:complexType mixed="true"> Purpose.xsd
<xs:choice minOccurs="0" maxOccurs=
"unbounded" >
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