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Modeling and Validation of Semantic Constraints
for ebXML Business Process Specifications

Jong Woo Kim, Hyoung Do Kim

As o part of ebXML (Electronic Business using eXtensible Markup Language) framework, BPSS (Business
Process Specification Schema) has been provided to support the direct specification of the set of elements
required to configure a runtime system in order to execute a set of ebXML business fransactions. The BPSE
is available in two stand-alone representations, a UML version and an XML version. Due to the limitations
of UML notations and XML syntax, however, current ebXML BPSS specification fails to specify formal semantic
constraints completely. In this study, we propose a constraint classification scheme for the BPSS specification
ond describe how o formally represent those semantic constraints using OCL (Object Constraint Language).
As a way to validate a Business Process Specification (BPS) with the formal semantic constraints, we suggest
a rule-based approach fo represent the formal constraints and demonstrate its defalled mechanism for
applying the rule-based constraints to the BPS with a prototype implementation.

Keywords : ebXML, UML (Unified Modeling Language), constraints modeling, model validation, rule-
based language
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ebXML HIZUA Z2MA HAHE 23t olo| Aete| REAT HF

I.A &

ebXML(Electronic Business using eXtensible
Markup Language)& ZE3HE Azt AAY =
HYAIE AF37) 9 = H(specification) 9]
A35to)tHebXML, 2002a; ebXML, 2002b]. ebXML
o] E¥= 7199 #FEY AHF AR FAY
o] XML 7]8te] HjA1A] ndE FajA FAHNE
g 4 e 22 AR FAY §4E AT
£ Aot ebXMLY| dR-2X A A€ ebXML
Business Process Specification Schema(©]3a}
BPSSE #7))e 7147t HlzUX ERYAS
2d337] A% 88 WYolrh ebXML BPSS
2 gty HAE vRYAE Z2AAE B2B A
AGARE AT HlZYE AB|E QJEFH oA
749 dgo] drt

OASIS2F UN/CEFACT| 93] 5314 eb-
XML BPSS& UML ¥ 3 XML HA F 714
7b AN HIL AtHebXML, 2002a]. UML # A 9
AST 4 UML 282 tholoadl g =,
ebXML BPSS ujo] Rdyg QAEF 1E7HY
BAE FH3ta, ebXML BPSSo| wE Hl2ZY
2 ZZ2AE BA FAE HEH FEAAN 5
P& F A=E AU37] A LA
XML HH9| 79 ebXML BPSSe| W& HF
A XML e8] H2Y2 T2 A2 HJAE 9
3 AAEALH, Wt EE ebXML H|ZY A
Z2Ax HAle TFHSE XML HAHY eb-
XML BPSS HejZ 24 =|ojo} gt

UMLH A 9] ebXML BPSS7} BPSS o] 24
Y 89 0579 BAE BE3 HHs]
A AAXEHJAA G, Fehs tojojadl FFE
A9 om A FYsint AT ¥, 2dY 84E
o g H&g Foje B3 Fyo|oh. UML
o 9% UML 23 2259 4354 9
u9 £4< 9)x UML wgl =ddlo] UMLE]

1) UML vlglrde UMLPE, 293 QAS(ZY

e~ to]ojaz 3 OCL(Object Constraint
Language)S F3iA T JTHOMG, 1999
Rumbaugh et al,, 1999]. ©]¢} v}374A| 2, UML
H 9] ebXML BPSSol| = F32 o2 OCLS &
43 ebXML BPSS 2l 253 A&
AY3te xdo] Yosith T o ZdF
8459 A digt FHstE EHL ebXML
BPSSZ AAE AW wz=UXx Z2AA HA
(Business Process Specification, ©]3} BPSZ
71)¢] A 84 (accuracy), £33 (completeness)
AZFsedx 3828 4 Ak

E =FoA+& ebXML BPSSe] 29¥ 84
Ztel AFsL AAHE A AT B

tlo fH

KL

AAE AL ol d AkH S
g OCL 7I¥te] A%} ¥ AXdc =3
g ¥83 BrSY A WS FHIN ol
CLIPS(C Language Integrated Production Sys-
tem) L2 EE0] P T3 A A RFTHCLIPS,
2002]. & =§2 74 ted 2o O3
£ B 9=, ebXML# ebXML BPSS, OCL
o sl At} MAA< ebXML BPSS
Aok B A A9 OCL7|4h BPSSS} A% £3
& 2)FT NRAAE o g Al 28& 2
&8 #2471 BPS A% ks AXNGT VA
A& ebXML BPSS Aokl AE EH< o9
o th2 AU Bl Tl Hete =93
Vg He 2L AXE

O Hdo i o

0. 38 9+
2.1 ebXMLZ BPSS

UN/CEFACT$} OASISH] ¢)8|4 EZ3171 2

2, Q2" dold EY §), thelolafsdd ¥
3Hel 9)n(semantic)ol] gt ¥+ ¥ 2 (semi-formal)
o2 AZE =243 vholoja, FP A (OCL),
Aol & ¥ AR83td EH3L US[OMG,
1999).
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oo Hotel BHYD HE

719 5, *
o F#shA XML° AHg-sked vl
2 HolHE w88ty 98 AAAHQA =
Ioﬂ;h:}. o] ZH Y= EDI ¥
RFgstel dF ZEAL 2,
AFIE, Yo o} Zay
57/ AA 5& XML 1A
EA o2 3la it} ebXML
=2 ¥ HAAE L@st,
shil, 9] §ol= RdH volH
Adsta, 47 ZA2E §5/A4%H:

71Ut AAGAN ke AR

% 1o n°
© o fo 2

> W

N mlm

e o b

= m[o

mb

o

X &@—E
BRI o gy
it

r
ol i

Yo oM Xogo XN M ofp 2 & (N
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KON

ebXML BPSSOHHL old 7ol A 71l =
o] }528-& A 317] Yt FHE 9o
&(Role), #A|(Relationship), 2]F-A}&HRespon-
sibility) 5& %A F3T AHAAE A3
B3 Flo] 7197 AdglMe] mzys Z7
Al 2=0]HebXML, 2002b]. A& Al 717 A=}
FANANAN Bo] AHEE EDI= HiZUA ZZ
Mg 838 ndstAY MAEA $a, g
8 71&9] EAMTE HEEete] ARSI o)
B, #4E &gt destshs glo] 87}
S5t H2d = xCBL[xCBL.org, 2002], UBL
[OASIS, 2002], OAGIS BOD[OAGI, 2002] &3
Zo] XMLE 7|¥te & b 4] 3iEs S5 %
gukgtd], A8 FES FAA AL
(Elzy2 22 A 2)E s, AU es 3
b= BN EAMo] e HEZF A2
Al ol 7oA JxE Yy, Ayel e 3
AX 7197 AdE AYstn #HE F de
Wete] g st}

ebXMLE ARR&te] A stiat ahe 7)Y
Ao A AlvE] s RdYEle SEAFx
of T5aka, A g of AV g A
o] AE T 5 vk oo gelMe
2419} 2Fge] Ajpe MU E SEARALE
FE Addste gz &8s d8ES

rl

Aste] ARE 3 S Yok FEHRY 59
o) FHAHoR AMRE & ' AE HEY
2 mgAlsag vdystd AFEas A% )
<+ Fa3h FUHEQL Aol EAF 4
of AolA 7Yt AU ES AAHCR
Aot #E 4 ATd AYE FHE ¢
& AZhg HIR-g A7 ARE AE T A
A 2 Aol XMLE #Hg3] A" Avele
of webr 71917 AdE st deldhs 7
ol AYd 4 7] Wi, vjAY 2 Ay e
g 20y I=d ¥t Fss 71EY
B2B A|2# S(EDIA 2, XML/EDIA|AE] &
%)Ol W3l fAstA vg-str] oy %ﬁ <
28 4 stk

ebXML = ZAME A AvEl e} &
A& Aoty M s AAAQ E24e] Hagh
g, o]gg ¥4 299l UMM(UN/CEFACT
Modeling Methodology)9] Al-&-¢] HAZHCh
UMM HlZYZ2 ZgAseh JR(EAM)] &
M3 FoE 93 W EEA 2d)o] EHebXML,
2001b]. UMM vl g} 2d& UMLS #43)d
ebXML ZH QY WollA] vlzys ZgAxs
£ BAg o =EHolof de EE FREY
Bt AAEa loHebXML, 2001b]. BPSSE
UMM wg} 24 BEFoZA, HlzYs
A8 FA ZHAMN(F, vAYSE ZZAXE
A AYstr] HaAM dtEA o YEE
T SWAA) 71Ut FHs BAE
w2 AUat7] $18 Aotk ebXML 729
Je EF AAAYE 297 o9 UMLE 7]
B ndy Aoz 831 k. UMM, UMM
el d, BPSS, &5 UMLE &83lAY ol&
7122 A9EHI Jh & S, BPSSE <2
g 1>3 Zo] UML¥ XML 27]v} F 7}A] 9]
EHHo) 58 WS AT BPSS WA
o Az AF=ed, o3& UML HH
ebXML BPSSZ R 8] XMLW A o] BPSS= 9} Wk
< APk 3t olo] AT BPS Wt

q

il

e

g
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ebXML H| =LA ZZMA WA

| ¢35t 2ln| mote| ZH

=13
)

A

...........................

AtSA} P

HIZLA Z2A A
Y 24

BPS(UML)

BPS(XML)

| zzaa ] [

==

<@ 1> ebXML BPS M4 1td

UML ¥ #¢] BPS9} XML ¥ A 9] BPS7He] W3k
< AoFth BPSY AL 27 3714 W)
7F53lth &, ebXML Wj=U2 T2 B4
AAHAES} stoj=alele) 7|uket ARV =75
AHgdhe W, XML W9 BPSSE AHgahe
W UML # 7 9] BPSSE A3k Hhyolch
ebXML HlZUx Zaxs B4 JaHE9} 7}
ol=ghele UMME wa} HlzUA Z2A|Ag
Ay 7Y PYAFE FAL NLs7) S84
vHE-o] 5 tHebXML, 2001b]. ©]2{ 3 A7) =7
€ 283l A, H2US ZeALG PR 5
98 ZA3la, o] F BPSo| FHgehe &
fs}oq XML&} ¢] BPSE Wdkale] SEA4%
g3t ALET. oHE B ==
2?1 ZAo] ebDesinger[Kim, 2002a]o]t}. BPS
A% o2 wye UML W29 BPSS &
XML #W#H¢] BPSSE &&3le) 2 BPSE
Agshe Aol o #4& FIA FAAdH
], FEARo g SEAAL AAE+ BPS
e XML gejo)th XML #A<] BPSS} UML
A BPS7F Aawdoe] JhsEEg, B =8
oA UML 7]5te] A

O
T""a

Olﬂ

rulo _u,

rlr NI P) e
oX kﬂ = m‘l)l'

r1r1

F RFe FHOZ OF

=E F.
BPSSE £3to] 4ld BPSE Mzus X
ZA 20 Hag AF B4 F2E FosA
47199 7148 FEE Rejsted 32
W, AAZ v2UL ZAAE AYPse 3
Ao e Hz2UA ZZA ANE LEIE
Avele dge FusA B geb 548
HlzU2 Z2AA9 BAste AFde oA
Aoke AHET LA B + et
se zlo] BPSE (A)&&sted oA ulS-
zq3t) dA)e] BPSS 4] FEAjdAe BPSS
78 AGE ovjol B 4ol NEH £
452 AL 9lom, XML7]uke] BPSSA)A
XML Schema® o] &3te] HAol A& Ao
Aeojsta oy, HRYA EZZA2 O
b 9] Aok ZF RE}r|de uy FF
fth. o1& SW, oW a4t EASE E o
227 EA3oF Foke AT 2L on A
oFo] ¥HS XML SchemaE o]&3ttil 3}r

ok m[o rlr

rim

= FHo| Brlssith oy EAMES A
A7) QEME XMLE g0 9 BEAde

g 24 z2aPS AAEAY, Schematron
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ebXML HIZH 2 Z2MA HAE /st oo| mMote| n@an AS

<% 2> ebDesignerol 2| olojmjiet Z4E

Jelliffe, 2002]]1} XCSL(XML Constraint Speci-
fication Language)[Ramalho, 2001]3} 7+& XML
M g v AGE FHE A0S o
€8 & dch AAE 43 XMLE BPSE
AAAY A Aede olHd A #A
o] wt=Al HaFd, A AokS ] 9
g RE A7t EAEA %) P o] ot
A o g-o} Sl

AEHQ FEAA fu] Ak R H
g8 F Aok Y A FHE A He,
ARt o 2 A¢ZQ] BPS Zdoj gk ofu] A
S AFE 4 3, 2y AYS chyE 4
Aom, o] Fof AFoz AAE Rdd g ¢
o] A ko] Ago] Hesitt MdA FFA )
o] Aoks AFog A" 2l gigh ofn
Aoz Wakste AL £ Qo <ag 2>
= U3ty 289 e H0)AE B3l Hzyx
Z2A2E YT F J=S AUE= ebXML
H37] =79] ebDesigner[Kim, 2002a]ol| 4] BPS
E Aste 5o 2l dHNS AFde 7
A4 o] Ake wESA Eah A9 o
AAE BeFa Qloh olg} o] mdy =Y

7N 2de) $A4E AEa7) AdNE
YeHon BF AEA} AAHeE A4
m2aug olgal By o Wy

zQ
H
==l
N
o,
rE
ok
o
o
(o3
&l
Fl
N
™
o =
4
o
:O;i_'g
29

3}7] o] FHAde] FE3).
2.2 Object Constraint Language

Object Constraint Language(OCL)= #|2F2]
& H#87) 919 48 0] (formal language) o]
THOMG, 1999; Rumbaugh et al., 1999]. UML9]|
Ae OCLE UMLY Rdy 9489 YrES
4958 Yoz 9] 4 48R, %,
UML tjojoja#dutog s AU g 9E 5 9e
Aorse WD Yoz EWs) A8 OCL
& AgYT. TH UMLE o83 A2d 24
Aol B477} BH &4 Bobel Aloke wHlal
= AHE = 3tk OCLE YuhAQl 3
QAoi7} 8k2) ) Ao glow ojslal]
o

8
o
Hi, GubAQl AlaE E47171 A8 ol

H14 M1
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ebXML HIZUA Z2MA HME 98t olo| xote| mEH2in HE

& FHE S5} A BMAA vl=Ux
2y Aoz /EEH UG UML) A OCLL &
B 2l Fe2e B§ele EWxA(invari-
ants, 34 BE Qxelxo] gy Foz {2
glojo} st A%x)E HAEAY, 2) 2EH
e B EHERAE WAEAY, 3) 2
gojAx vz AbA ZA(precondition), A}
%  ZZ(postcondision)& FH3AY, 4)
Guard Z712& 7]&stA, 5) vl Alo] A Ao
2 AR A, 6) 2ol A% w83
=d AHEE itk e 2 74A OCL &%
o] oA ejtt.

~ AFge) elE 0nch Ackau.
context Person inv:
self.age > 0

- AED AL 184 olRolojol .
context Person inv:
self.wife — notEmpty implies
self wife.age >= 18 and
self husband — notEmpty implies
self husband.age >= 183

~ Aol HY, 7129 Yold 142 HIt
context Person.birthdayHappens() post:
age = age@pre + 1

- 3JA}be] 2 Q) Fo| forenameo] ‘Jack'$l 2 Yo]
Holx g B2 EA)oF gt
context Company inv:

self.employee — exists(p | p.forename
= "Jack’)

2) Aepsiskransition)7} BAsH7] FAAA DA
of 3= Z[OMG, 1999].

3) OCL9A collections(sets, bags, sequences %)=
e Aeld Bz, tael Ade Helw
property=& 7}3]. Collection®] property &&&
BEAE o ‘~'E ASFOMG, 1999]. #31ZE,
OCLAAM & AA A2BA7F 7FAE ATTA
NABAEL Collectiono 2 &0l

& OCLoAM FAES oulsi, A HA
A k2L A Persone] &4 agedl tig Aof
°o]i, ¥ WA A% 43| Persono] 7HA=
A#ABA A N A 2A0|t)h F ALY BT
o A3 ‘inv' invariant?] FALE, F A oFA 0]
BEHZAYE EAG A AR Ak A
Person®] 7}A&= Q¥ # o)A birthdayHappens
o tigt AeFalolct. o] AFA e ‘post’= o] Al
of z7o] oo olA 3 o FEAACL 3}
€ AME 27498 ofulgtt o] WA Aok
A7) Companydl] tigt 9 249 o2 OCL
WA exists, forAll So] AFRE 4 YL H
AF3 ok

. OCL 7]ute] ebXML BPSS
Ak £9

A 7183 FA1¢] ebXML BPSS B A& 2002
d 68| WEH 105 Btk HA ebXML
BPSS= UML ¥eje} XML ej7} &7 AA =
I QItHebXML, 2002a]. & Ao A= UML H
Ae] ebXMLE 7|Hto 2 MAgel=E gich BPSS
o] mdg A Q A(element) WA= A 4714
(Business Collaborations, Business Transactions,
Document Flow, Choreography)2 T3} A
AE 3 glon Ztzbe &3 FA A FAH8L
= g <i >3 2

A 1.05 HAAX+= ebXML BPSS 7} -4
Q49 AuF Aol MEeFHoE HFEHoO
oty A9k o)A WA Version 1.039 A=
7zt FAeA Az g, ez, dBA,
WellFormedness Rules(¢]3} WFRZ E7))2 +
B3lo] 2 2845 A¥sta ot BPSSoA
v Zt A8 46 A3 11709 WEFR(Version
1.03 7]8)& <H# 1> FAH] e, FAF
9 W& <iF 1>9 WFR 1~119 it} o] €]
o) %= Transaction®} Collaborationol] g WFR
17707} BE2 AA =T ekl AL H2 WA
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ebXML Bl=

A ZEMA A

=

-

2l

3t olo| Mete| BHaD UE

3 ol WAHA FL3). Transactiond} Col-
laboratione]] v} WFRE <X.2 1>9] WFR 12
~289) Il <F 1>, <EE 1>2] WFR9]
MEE ebXML BPSS 4 ZAA] AAE %
Mol met B Aol £RAom Sgsgn

<E 1> ebXML BPSSe UML zZda M4

MultiPartyCollaboration 1

BusinessPartnerRole 2

Performs 3
AuthorizedRole
BinaryCollaboration

Business
Collaborations

BusinessActivity -

BusinessTransactionActivity

CollaborationActivity 6

BusinessTransaction -

Business BusinessAction .

Transactions

RequestingBusinessActivity -

RespondingBusinessActivity

| DocumentSecurity

Document | DocumentEnvelope

Flow

BusinessDocument -

Attachment -

BusinessState

Transition 9
Start .
CompletionState

Choreography

Braphy Success 10
Failure 11
Fork .

Join -

ebXML BPSS #2]FAMdl+= 287)¢] WER &
HE BPSSe| ojn|3 Aofeg s o,
5 oA B F ARl Adold ket

A A7 AEstEY] AR FokA 43
2548 dod & glen, 7IgddA BPSSE
A}-8-3le] ABAISE Business Process Specification
(BPS)o] oJu)A Aokl ReA HAFdede &
£2 & g gax B dFedMe e
WFRE AgA Aol OCLE &3t XH
83 AZHES Dok

3.1 Hopale) R

WA 9] XMLY A ¢k2A-E Jacinto et al.9]
"q?oﬂ A1) =dd 89 #1422 F Y A
84 EE £4709 o9&, 3) B 1849

s e uiA, 4) B3 Aok (complex con-

straints) 0. 2 &3} E HJacinto et al,, 2002]. 3}
A%k ebXML BPSS Wj9] WFREL iR 53}
Ak et g, B s o8 1y
MlFatel <2y 3>9) o] TEES Frk

EHE (Type) 1SAT
4 IH{Attribute vaiue) i #l(Range) :SAR
R ok
{Simple constraints) AR ofE
(Multiplicity of AL B S MInimal) | SMM
Associations) i S A 4(Exact SME
20V 3 S (Maximum) : SMA

AatEel BHU o8 gE oy
{Patterr matching against a Regular expression}
PMR

B olmE A S B
{Single mstance’s attribute vaiue}: CAS
S 4 ZH{Atrbute value)
S{Minimat) - CIi

= e i plan BMT
(Complex
constraints)
pAEL S |
{Exact) :CIE

{Multipiz instances’ atiribute vaiue) : CAM
A 2
{Instance cardinality) oo -

& {Maximum) : CIA

AR A {Non-existential} :CIN

<77 3> ebXML BPSS H ef4l9

H 2
oI

=E

—
T

= g AAdA 9
Sjul e}, L4 gk
2 FHA 391 Z}E,_ 3 A 2KSimple:At-
tributeValue:Type; SAT)# A4372] WS Aok
(Simple:AttributeValue:Range; SAR)o] Eg¥

H14d M1
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ebXML H =L =2MA WAE 98t ool Hote] RH2l HE

o A9 PG5 AL AgBA ¢ Fo
e AZEAUML o2 #3) 429 #4
g Aoz, H& ¥a 4 A HSimple:Multi-
plicityof Association:Minimal; SMM), A 83] &
AE =AY JaF JHAok st £ 3 F
A ¢k (Simple:Multiplicityof Association:Exact;
SME), #dl 834 A 2Simple:Multiplicityof-
AssociationmAximum; SMA)S 2 FEFHT}
287§¢] WERe]l gt Ao T8 <H-F 1>9f
494 goll TAIFE ] gtk <Y 4% ebXML
BPSSW @] Business Transaction®} ##% Z
29 ARPAE E3ste S thojo]ayo)
t}. WER 27 <2¥ 4>¢] A DocumentEn-

velope$} RespondingBusinessActivity, Request-
ingBusinessActivity 7o) A@#A9] Pl
i3t 5 7] Alekolt}. &, WER 27& Respond-
ingBusinessActivity= 0 &< 1/19] A4 3§
< 7}A o} &1 (SMA A 2F), RequestingBusiness-
Activityo] ¥ FXE shtolojol && BA
& AFAITEME A, ol AtAe
OCLz %334 o33t 2t o OCL #£¥
oA ‘size’s OCL ol 71498 &2 A&
e Fshe AA JA2H2 F£E BEse &
Foltt. gAl%ke] A9 BPSSS UML €8
£thojo] 23 WA RHHH FilHos e
ek A orA o] 9 XML #3e| BPSS=

BusinessTransaction

name : String

pattern : String
isGuarnateeDeliveryRequired : Boolean
preCondition : String

postCondition : String

begins¥hen : String

endsWhen : String

+transaction

-

+ransaction ?

1

BusinessAction

name . String

isintetligibleCheckRequired : Boolean

isAuthorizationRequired : Boolean
timeToAcknowledgeReceipt : Time
isNonRepudiationRequired : Boolean
isNonRepudiationOfRecieptRequired : Boolean

5 |

+requester 1 +responder

RequastingBusinessActivity
timeToAcknowledgeAcceptance : Time

RespondingBusinessActivity

+requesting 0.1 0.1 +responding

+ documentEnvelope 1 n | +documentEnvelope

DocumentEnvelope
[ isPositiveResponse : Boclean |
[ i

+ documentEnvelope

+ businessDocument

BusinessDocument

name : String
specificationt.ocation | UR
specificationElement : String
conditionExpressicn : String

<21% 4> Business Transaction 28 Zaia ctojol 28(Source: [ebXML., 2002a])
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ebXML HIZH A Z2MA HAE 28 ofu] Mete 2YE HE

XML 5t oalAq BZo] 7hsa.
[WER 27-1]
content DocumentEnvelope inv:

self respondingBusinessActivity — size <= 1

[WER 27-2]
content RequestingBusinessActivity inv:
self.documentEnvelope — size = 1

3.3 JANO =EH0| CHEH THE OHE M

of sl AkE orgith d& E0], ebXML
BPSSoll 4] A)zbel] thet ®719e] o]2j g o7t |
o & SRR, #AYA T dig At
“PD(FAHE 5% o]ull), “19940508/P1Y6M”
(19943 59 8YRE 1d 671€7) dujz ¥
Hed, o)+ UN/CEFACTOﬂAi Mgk A7k o
2} FES Y% ®BF9 1S0-86014] wWE E 7)o
THUN/CEFACT, 1998]. w}}A] Al7be] thdt o
A7E ol oM 2R JAHASAE
Asdhe Aol et Y v Aok g
3 A58 ASdstaE UML g2 tholo] 1y
el M ge] B7bs3ta, OCLE o838t o
A7k 7hsster o2l e WA Aloke Wz
Z2IOY FYE ZAEo] XML 34 HA A

[t}

7t B3tA ek, Complex:AttributeValue:Single-
Instance, CAS)3} F 7)) o}4Fe] A A Ael X9
EAgko] BHE dhar JAAH2 SAG BE8/A)
HComplex: AttributeValue:Multiplelnstances;
CAM)e =2 F&HT

Ax@ 4= Ae AA A2Vlx oot #y
H Atog Hih SAEA 4§ H]?-F(Complex:
InstanceCardinality:Minimal; CIM), &3]
Al A 7HAoR e B QlaElx £
A eF(Complex:InstanceCardinality:Exact; CIE),
A A2HA = A KComplex:InstanceCardi-
nalitymAximum; CIA), 43¢ A3axe <
ZE2vF EAFAE S e d2Es HER
A| ¢HComplex:InstanceCardinality:Non-existenc
jal; CIN) o2 FHEt} Aoz dhte] Q2|
27h EAjliof ke Fele] EA A F
A RI2EA & AHCIM)o EFHdh

3.4.1 BN SM3 MY

WFR 149} WER 28 S3A%F & 43 A
oF9] of ot} WFR 14 RequestingBusiness-
Activityol] A gelgE Azt gledgxtrnt
WAl oo} Brhe AGzAL HAHT Yot
(<1 & Fx). o] B YT
ingBusessActivity A8 A9 F
AcknowledgeAcceptance, timeToAcknowledge-
Receiptztel] #A] tjgt A|eko]n 2, CAS(Com-
plex:AttributeValue:SingleInstance)ol] 3] &g+t
WER 145 OCLZ F¥sd ths3 2rh

713 Request-
&4 timeTo-

[WER 14]
content RequestingBusinessActivity inv:
timeToAcknowledgeAcceptance <> “ and
timeToAcknowledgeReceipt <> “
implies
timeToAcknowledgeAcceptance >
timeToAcknowledgeReceipt
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WEFR 282 BinaryCollaboration| 4] 3} 1]
Business Partner?] <& (Role)d] initiating}
responding®] Ald E & gl&& THde
A olth<aY 5> F2). o A% A%A
BEA4RE ZENI] AAE shtel Binary-
Collaboaration 744 Ql2¥ 29 A#d AAES
7}A 3 & AutorizedRole A A2EHAE
Foll £4 ‘name’go] ZOoWEA FAd &4
‘isInitiator’ gto] L F QJAE AV EA5E
Ag Aso} Ak Waka of Aok o Q)
2H& 47 AHCAM)| a3t WER 28
£ OCLZ EdsE 0o 2ok

| AuthorizedRole |
name : string
isInitiator : Boolean

+role n

+collaboration 1

BinaryColaboration
name : string
pattern : string
timeToPerform : Time
preCondition : string
postCondition : string

beginWhen : string
endWhen : string

<18 5> BinaryCollaboration &2 Zzia
clolof 23 (Source: [ebXML, 2002a))

[WER 28]
content BinaryCollaboration inv:
self.authorizedRole->forAll(p1 :
authorizedRoles, p2-: authorizedRoles |
pl.islnitiator = true, p2.isknitiator =
false implies pl.name != p2.name)

3.4.2 28RS QIAHA £

1=

BgA} 3 Aad
2"

Ql
Agkeld AA

ol U@ AGEE &

| e &
Ao gl we} 74

o
2

19% |3 A¥-E-7HnonRepudiation) Z7°] ¥
2 3} RequestingBusinessActivity 2] 7 $-oll&= ©]
o] t25& RespondingBusinessAcitivity7} 2
% e EME TF3loof k= Agx
AoltH<aY 4> #=). o] A%E FHol= 3}
o] ABBA A2A2E JHAk 3L, o] E HE
a7) Sl Bz ool sk AA diy2d
F7F F 7| o)delBg, BEFAIY F H& d&
H2A 4 A oK Complex:InstanceCardinality:Mi-
nimum; CIM)ell 3|23tk WER 198 OCLZ
EASE o3 2o

[WER 19]

content RespondingBusinessAcitivity inv:
self. BusinessTransaction.Requesting
BusinessActivity.isNonRepudiationRequired
="true’
implies
self. DocumentEnvelope — size > 0

V. A7 Al AF

33318 Ake] FPE BPSSZ A4
BPSS| A% S 9814 €69 4 ok £ Aol

oo =
==
AF

Ae AYsE AL S ugoz BPSE

] BPSS 2o~ ¥ Zajol= | template | BPSSTempiatebat

{ BPS T1& 7|4 &8 | fact | ExampleBPS.bat

BPSS 2{0| ® of
=X

D

rule
Common sense madel BPSSRule.bat

[ Azt A4 | | ocL wz a4 |

[

‘ Forward & ¢l | engine

<12l 6> Taleio] 7|8t BPS H3
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|71 AojQl CLIPSE €43 W
L2 ANYH <ad 6>
BPSE HEe] A% 718 Fzolch WA eb-

; CLIPS Program for ebXML BPSS Validation
; Class Templates

(deftemplate BusinessTransaction
(slot id)
{slot name)
(slot pattern)
(slot isGuarnateeDeliveryRequired) > D
(slot preCondition)
(slot postCondition)
(slot besignsWhen)
(slot endsWhen)

)

(deftemplate RequestingBusinessActivity
(slot id)
(slot name})
(slot isIntelligibleCheckRequired)
(slot isAuthorizationRequired) @
(slot timeToAcknowledgeReceipt)
{slot isNonRepudiationRequired)
{slot isNonRepudiationOfRecieptRequired)
{slot timeToAcknowledgeAcceptance)

)

(deftemplate RespondingBusinessActivity
(slot id)
(slot name}
(slot isIntelligibleCheckRequired) 16)
(slot isAuthorizationRequired)
(slot timeToAcknowledgeReceipt)
(slot isNonRepudiationRequired)
(slot isNonRepudiationOfRecieptRequired)

)

(deftemplate DocumentEnvelope
(slot id) @
(slot isPositiveResponse)

)

{deftemplate BusinessDocument
(slot id)
(slot name) 6
(slot specificationLocation)
(slot specificationElement)
(slot conditionExpression)

R

<78 7> BPSSe| Edia HE=E0lE oM

XML BPSSS] UML 2@l thololade] 2
Aste FY 2] CLIPSY = ol E(tem-
plate)& Abdo] HoHH(E A9 dAoA
£ “BPSS Templatebat’zhe 142 AojH).
dg o, <1y 4o ZAE EU2 F IF
of Wit CLIPS £3& <1y 7>3 2t}

; CLIPS Program for ebXML BPSS Validation
; Association Templates

;BusinessTransaction-to-RequestingBusinessActivity
(deftemplate BT-ReqBA

(slot transaction)

(slot requester)

)

;BusinessTransaction-to-RespondingBusinessActivity
(deftemplate BT-ResBA

(slot transaction)

(slot responder)

)

{deftemplate ReqBA-DE
(slot ReqBA)
{slot DE)

)

;RequestingBusinessActivity-to-DocumentEnvelope }
;RespondingBusinessActivity-to-DocumentEnvelope
(deftemplate ResBA-DE

(slot ResBA)

(slot DE)

)

;DocumentEnvelope-to-BusinessDocument

{deftemplate DE-BD
(slot DE) ®
{slot BD)

)

<@ 8> BPSSe| Azt H=olE ofH

<2y 7>9 @ 0 6 ® O 47 Fx
BusinessTransaction, RequestingBusinessActivi-
ty, RespondingBusinessActivity, DocumentEn-
velope, BusinessDocumentol] 3|33sh= ®Z#

H14d M1z
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CreateOrder. : BusinessTransaction

Name : Create Order

ReqBA1

T ResBA1

: RequestingBusinessActivity

: RespondingBusinessActivity

Name :
isNonRepudiationRequired : true

timeToAcknowledgeAccepted 1P1D K

Name: “”
isNonRepudiationRequired : true
timeToAcknowledgeRequired : P5D

1
DE1 ?

: DocumentEnvelope
isPositiveResponse : true

BD1

: BusinessDocument

name : PurchaseOrder

DE2

: DocumentEnvelope

isPositiveResponse : true

: BusinessDocument

name : POAcknowledgement

<J@ 9> BPS HH({UML E8)

olEoltt. ¥ <Y 89 O, @ O @, G=
<9 4>o] FFE 5709 A#FA BT-RegBA
(BusinessTransaction#}  RequestingBusinessAc-
tivity 7}), BT-ResBA(BusinessTransaction¥} Re-
spondingBusinessActivity Z}), ReqBA-DE(Re-
questingBusinessActivity®} DocumentEnvelope
DocumentEnvelope 7}), DE-BD(DocumentEn-
velope$} BusinessDocument 7Hdl| #j33h= &
Zo]Eo|th

54 71979 HlzYs ERYAE R85
dhte] BPSe ol# 3 Hlxgo|Eol| Abd(fact) 2
FHH <28 9> ebXML BPSS F4] EA{0)
¥3hE oA BPSe] UML %9 F 45-E,
B =2oA dAz &8ss vk Az &
=29 54 <ad 9> Wile F 7 &F%7}
IH=E £ e, RequestingBusiness
Activity ReqBA19] &4 timeToAcknowledge
Accepted7} “P3D" 2 7)A| = oo} 3 AHo] BPS
AAAY HAFZ “PID"Z 7] U3, Res-
ponding BusinessActivity ResBAl1o.Z <7
oJo} & DocumentEnvelope DE27} ReqBA1.2.
E AR 42503l <ad 10> °] BPSE
XML Fej2 ¥8F Aolth. <19 10>9] XML
£ Wil <ay 9>9 npAE F7HA &
7 2tz EFH0] ok AAZ =4FHer

#¥" UML Feje] BPSol| ®laix 2+
XML ¥eje] BPS RdAA F/FE Zohr)7t
o ot} <a¥ 9>9 F#& tolo]ad ¥
e AA Q2257 ARBA Y] b2 E
o] AZE 93A <@ 11>0A9] Zo] CLIPS
AAEe] Agoz WPETh <1y 11>9) 9 %
D& Business Transaction, RequestingBusi-
nessActivity, RespondingBusinessActivity, Doc-
umentEnvolope, BusinessDocument 2} <12
E2Ed gigh Aoolx, o} & Q€ ol A
A AxR2E7 A#BA JLELEC] A
5o} glth BPSE <1¥ 11>eX 9} 2o] A E
o] Ao s vy u, Zt AR A2d29] IDE
AlzEo]l AFHoz #F3A Hrh oJAL
XML #Ae] BPSe|l A& A7 THE 722
IDgIo)E ARAAAE & 4 Y2}, UML B
e o@# 3 727} Sh]BE, 0|8 DS §
A9 EEFES S

Aekale] 12 FEE 934t ‘Common
sense model’c] FQsitlh 7|4 ‘Common
sense model'> OCL W g7 Az BA
F4& AT ek OCL A Beole o
Fo] YAgFEol EAg) o E E° WFR
279) 7)&d 48 d#FAd Foses A&
B2 £E AE ‘size’$t 2 g4t o3

90 ZAYHEAHT
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eDML H|ZUA Z2 A HAIE 95 ojo] XMoo ZHYT HE

dojot. =& AIZF HA 73L& ebXMLo| wz
I UE IS0-8601¢] A7HEH FH S ov)dict
[UN/CEFACT, 1998]. o213t WAg49} 73
<+ 54 BPSY wl AAHE Aol ollg,
© BPSY| A&se 3% mdo st

<BusinessTransaction name = “CreateOrder” >
<RequestingBusinessActivity name = “”
isNonRepudiationRequired = “true” % P3D" |

<DocumentEnvelope isPositiveResponse =
businessDocument = “PurchaseOrder” />
<DocumentEnvelope isPositiveResponse = “ture”
businessDocument = “POAcknowledgement” />
</RequestingBusinessActivity>
<RespondingBusinessActivity name = “”
isNonRepudiationRequired = “true”
timeToAcknowledgeReceipt= “P5D” >
</RespondingBusinessActivity> ~ T
</BusinessTransaction>

<33 10> BPS oiA(XML E3)

& FAM AAE OCLEZ FHH ebXMLY]
Q3 AFAEL CLIPSY 73 gz 3389
o <19 12>% o Aox OCLE F 33 47)
o] 7+H¢] v CLIPS F&olt). <1g 12>
O2 WER 14ef] tigk 2oz 7™ AHed
previous e AIZPEA A AR 2 T
9] ISO 8601 oz AAw A|7HS Hlw s A
ol Aol WEW trues, 1A oW falseE
WBFHE Ptk vHAAAZ D WER 280
W CLIPS 7% Eao0l3, G2 Bgalok 22
Az=E 2 4= 2 2HCIM) Q] WER 199 3t CLIPS
T Fdolth. WER 19 ©]3 #3-E7Knon-
Repudiation) Z7o] ¥Q 3t RequestingBusi-
nessActivity®] 7-$-ol= o]o] th-3-H= Resp-
ondingBusinessAcitivity7} 2 o|x 3h}e] Fx
£ Egstofof dthe Aot <1 12>
o] @+= WFR 27¢] CLIPS o)t} MA o)A

WER 27 % 719 OCL Ajekdo 2 FHEHAE
g, AW 72k o) dgat= CLIPS %3 o)
2 checkWFR27-1¢]|t}. &9 &8 otofA
AFd%0] 54 DocumentEnvelope 1AE A
9} A#A#AE zHE RespondingBusinessActiv-
ity JJ="H27F 178 o]gtolofol gtk Aot
WER279] T WA A k2] RequestingBusiness
Activity$} DocumentEnvelope7te] 4334 of
#3k Aolty. &, 54 RequestingBusinessAc-
tivity9} J#AJ-g zH= DocumentEnvolope 12
Bi2s) 7} Bk 10]0jof Bk FAoloh
o] FRA A& <Y 12294 B F /i
73 checkWFR27-2-1, checkWFR27-2-28 3
#Hodck A WA A2 5 RequestBusi-
nessActivityol] thsted Zojx shite] AR/AAE
zk= DocumentEnvelopeo] &AsjjoF 3ithe 7F
Zolx, T HA &L AB/FAE 2= Doc-
umentEnvelopeo] ZA3H 1 7)4E 17]0]9]
of gh= A& R Yok SMM(EA H=a
T ARoht CIE(FA Q1&=El2 4= Ao} o)
54 <At §5¢E a78ke AL CLIPSE
WHE Al 7 o] #5A AGEE, FAY 2
el ‘ZAY 2o e AR o BHo

5% B/} olmldoz 4uaA AHE
A A7) A, <2 6>olA 9} o]
2 JxgolE, sy BPSe| A K9, BPSS 9
v} A|eF, common sense modelE&-& 7)8ko 2 A
15 (forward inference)g a3c) v+ A}
4 9ez 299 54 85 ol 208 257}
TR0l e A% oJul A 725 9l
LF7F ot & Fof, <Y 7> <1}Y8>
o] ®Jxgolg, <1y 11>¢] o] BPS, <1
12>9] & BPSS 9Ju] AH|°k#} common sense
model ¥ 3)E0] 22zt “BPSSTemplate.bat”,
“ExampleBPS.bat”, “BPSSRule.bat’® #]7=] of
AT, <2¥ 13>(a)e= CLIPS Woll A o)A BPS
E sy g "Eolseth oy WE
55 FAA o2 A8, dA BPSol EAdh=

P

© K

H14H M1z
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; Example BPS (Define Facts)

(deffacts BusinessTransactions
(BusinessTransaction (id BT1) (name CreateOrder))
)

(deffacts RequestingBusinessActivities
{RequestingBusinessActivity (id ReqBA1)
(name CreateOrderRequesting)
(isNonRepudiationOfRecieptRequired true)
(timeToAcknowledgeReceipt P2D)
(timeToAcknowledgeAcceptance P1D) ;P3D
)

)

{deffacts RespondingBusinessActivities
(RespondingBusinessActivity (id ResBA1)
(name CreateOrderResponding)
(isNonRepudiationOfRecieptRequired true)
(timeToAcknowledgeReceipt 5) ;P5D
) .
)

(deffacts DocumentEnvelopes
(DocumentEnvelope (id DE1)
(isPositiveResponse true))
(DocumentEnvelope (id DE2)
(isPositiveResponse true))

)

(deffacts BusinessDocuments
(BusinessDocument (id BD1)
(name PurchaseOrder))
(BusinessDocument (id DE2)
(name PO_Acknowledgement))

)

(deffacts BT-ResBAs
(BT-ResBA (transaction BT1) (responder ResBA1))

(deffacts BT-ReqBAs
(BT-ReqBA (transaction BT1) (requester ReqBA1))

(deffacts ResBA-DEs
; (ResBA-DE (ResBA BA1) (DE DE2))
)

(deffacts ReqBA-DEs
(ReqBA-DE (ReqBA ReqBA1) (DE DE1))
(ReqBA-DE (ReqBA ReqBA1l) (DE DE2))

(deffacts DE-BDs
(DE-BD (DE DE1) (BD BD1))
(DE-BD (DE DE2) (BD BD2))
)

? 0

<3 11> BPS o™ (CLIPS)

; WIR 14
(defrule checkWFR14
{RequestingBusinessActivity (name ’name)
timeToAcknowledgeReceipt ?TimeToReceipt)
timeToAcknowledgeAcceptance ?TimeToAcceptance))
previous ?TimeToReceipt 7T1meT0Acceptance§)
=
(printout outfile “WFR14 Validation Error ! :
RequestingBusinessActivity” “name crlf)

)

SWER 28
(defrule checkWFR28
BinaryCollaboration (id ?BC))
AuthorizedRole (id ?Aridl) (name ?ARnamel)
(isInitiator true))
{AuthorizedRole (id ?ARid2) (name ?ARname2)
(isInitiator false))
(BC-AR (BC ?BC) (AR ?ARidl;
(BC-AR (BC ?BC) (AR ?ARid2
(test (eq ?ARnamel ?ARname2))

(prmtout outfile “WFR28 Validation Error ! :
BinaryCollaboration” 7BC1d “has the same
initiator and terminator ” crlf)

)

(defrule checkWFR19

RespondingBusinessActivity (id 7ResBA))
T-ResBA (transaction ?BT) (responder ?ResBA))
BT-ReqBA (transaction ?BT) (requester 7ReqBA))
Requesnn%?usmessAchwty (id 7ReqBA)

isNonRepudiationOfRecieptRequired true))

(not (ex1sts (ResBA-DE (ResBA ?ResBA))))

=

(printout outfile “WFR19 Validation Error ! :
Respondmgr]?usmessActlvxty” 7ResBA “must have a
DocumentEnvelope.” crlf)

)

;WER 27
(defrule checkWFR27-1

ResBA-DE (ResBA ?ResBA1) (DE ?DE
ResBA-DE éResBA 7ResBA2; %DE ?DE;%
test {neq ?ResBA1 ?ResBA2))

(pnntout outfile “WFR27-1 Validation Error ! :
Document Envelope” ?DE “has more than two
RespondingBusinessActivity” ?ResBAT “, “ 7ResBA2 crlf)

(defrule checkWFR27-2-1
RequestingBusinessActivity  (id ?ReqBA1))
not (exists (ReqBA-DE (ReqBA ?ReqBA1))))
=
(printout outfile “WFR27-2 Validation Error ! :

RequestingBusinessActivity” ?ReqBA1
“does not have DocumentEnvelope” crlf)

)

(defrule checkWFR27-2-2
(ReqBA-DE (ReqBA 7ReqBA)
gRquA-DE (ReqBA 7ReqBA)

E 7DE1))
E 7DE2)
est (neq ?DEI ?DE2))

(prmtout outfile “WFR27-2 Validation Error ! :
RequestingBusinessActivity” 7Req)BA “has more than
two DocumentEnvelope” ?DE1 *, ” ?DE2 crlf)

)

@

<@ 12> Hekalel CLIPS E#
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ebXML H| =LA T2AA HAS

Pt ofo| HMeotel R HS

LFE F wWAAE <ad 13>(b)9t
“check.txt” 3} o] &9
aste] BPS AAAE o

Fa3
e Gt $4% -

2ol
Atk olod Hre
o7 BPSY] £ 714 o
& e

(load “BPSSTemplate.bat”)
(load “ExampleBPS.bat”)
(load “BPSSRule.bat”)
(reset)
(open “check.txt” outfile “w")
(run)

(close outfile)

(@) CLIPS Well A AloF Hd 23

WER27-2 Validation Error ! :
RequestingBusinessActivity ReqBA1 has more
than two DocumentEnvelope DE1, DE2

WER19 Validation Error ! :
RespondingBusinessActivity ResBA1 must
have a DocumentEnvelope.

WER14 Validation Error ! :
RequestingBusinessActivity
CreateOrderRequesting TimeToReceipt P2D is
not previous TimeToAcceptance P1D

(b) AF A AH(“check.txt”)

<O% 13> Hof A FEo H¥

g}\u‘r(<j_al 14> ZLZ)_ o}
013151 ofr] AFES AFYslslele A
AEEIL YA Z3ith ek B
*1% Olfﬂ?& B¥ste] 9a4S A s, UML
W] BPSSE FALRE ouA Aok @Y
8o tistd A8tk ol¢F HaAstad XML
71¥ke] BPSSel| gk Aok £ &8 tigh
A7 A 2o T AR HA HAAE, #A
XMLY At d o]z dFE1 Q& Schema-
tron, XCSL(XML Constraint Specification Lan-
guage), XML-Schemas &< &-83 Aok &
2 AFo] 7tsd AR Holm, 5284 F
A Ao & Schematrong AM&3ME whels 7hek
3] AABIEE g} kAN XML A FR E o]
o A9E oFAAA EEZEI o FAAT YA

—Uﬁoﬂ,»rﬂi
ﬂarﬂmlﬂ

Qo 29 BPSS EE T4

#7 | BPSS EF T4

UML 7| gt
BPSS

XML 7| gt
BPSS

e s
e o] Mok 7l

___________________

UML 7| g} == XML 7| gt
BPSS BPSS
+ +
== Schematron
OCL 7|8+ b (or XCSL)
ofn| M 2k g A Fd =~ I
olo| ® ok HAl

' ax my Hz 24
; UML 7] gt XML 7| 8
BPS £ | T 7 O S
My T >
_ Schematron
THE7IHE
(or XCSL) 71t
elal Jet oo wof
T e B
BPS A & T
BPS &A%t
<33 14> UMLZ|BF vs. XMLZ|BE H2F F3

H14H H13
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{gt 2lo| Mote] m@an A

o4

R A, BE3) Folo TFo] AP IAFE S
ge o] ulEA 3o

AE3E At T 54 71497 AU E 9
g BPS A4 Aldl BPS AA A7} BPSE A8}
© 3L AYsi=d 82 4 Aok F, BPS
AL 98| A AHE3HE BPS AA = FEo] BPS
AR} A2dst= BPS Rde] FHatEE oy
HZZA7S UML 7)5ke] BPS =& XML 7]4ke)]
BPS R E WAZ o2 384 Ak OCL 7)
ko] Aok RHL BPS AAET ALAS ¢
34 CLIPSS Z& 713 7|9k o]z HEkg o,
UML 79t AA =T W3=]o] BPS 44 33
S 292 4 JtH<ad 14> FXE). XML 7)g
ETE Z88= 7= Schematron =& XCSL
5 XML A dAolz JAE AIAES 7}
Ao A AS Weely EFE A}
&3t o F Aol 7hEdith ’

@A WellFormedness Rule(WFR) Hej 2 #)
A=) Q)= BPSS 9] 2ju] A|}58 Ao
BAHRA 2§ Aol &, dA)9 287) WFR

o] BPSS W9 RE ou] AIEL T 9

Schematron Report

O 2R & flo g 2 97 22 A
ko] AY3 7L Ea)A WFR 7
@& F7HQA ou) A%FEY T2o] 7k A
o2 Holw, I OE BPSSY ony S
T =Y & Utk B8 2 A7 AANE A%
A9 7 AAlE olg & F7HQ A =
2 Eve & T er, g A
#HYAE =& Frh

5.2 Schematron2 AIE8l ZZE1 OCL
81} Hlu

£ Hode XML AFxdd] F shiel
Schematrong AME-3te 739, BPS 9ujAet A
Aol €A o]FAH & ' A& 4HEH.
<19 15> Schematrong 7lwte 2 ZAE3d+
27} AZEo][Topologi, 2003 o] &3]
BPSE AF3he FAYS Bt <1y 162
WFR19%} WFR24E Schematron® & E &3 A
2 2 BPSSsch 3t W& F dFEolth 71X
€ o] YujA| ¢} H}Y& 0|83l BPSxml 7Y

. responding business document.)
rocessSpecification[1

2 inessTransact i

x|-aTnAcknovladaeAc:aptanca "PID">. ., </>

sinessTransaction(l
<BusinessTransaction name="CreataOrder">...</>

This BPS violates WFR24 (There must be one output document flow from a requesting business activity that in
tum is the input to a responding business actuvnty
1L

g This BPS violates WFR19 (If non-—repudiation is reauired at the requesting business activity. then there must be a

uest |
Gauest ingBus inessAct ivity name=" " Iannnepuaxazmnneq Tred="true" timeTokcknowiedseRecalpt="peD"

Bus inesshct lvity[l

d'-‘rm:sssSpac Itication>
<Bus InessTransact i

on name= L‘ eateords
vi

name="" sNunFlepudlatlonRequl red="true

| tinaToAcknowledgeFieceipt="P2D" timeToAcknowled
&

“true” bu:

b -Pohcknox | odgemant */>

~* isNonRepudiat ionRequired="true

“ timeToAcknow|edgeRaceipt="PED">

<™ 15> Schematron2

2% XML 2lold e HE
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ol

<schema xmlns = “http:/ /www.ascc.net/xml/schematron” >
< pattern name =“WFR19” >
<rule context="//BusinessTransaction” >
< assert
test = “RequestingBusinessActivity / @isNonRepudiationRequired and RespondingBusinessActivity/
DocumentEnvelope” //
This BPS violates WFR19 (If non-repudiation is required at the requesting
business activity, then there must be a responding business document.)
</ assert >
</ rule >
</ pattern >
< pattern name = “WFR24” >
<rule
context = “/ /BusinessTransaction/RequestingBusinessActivity” >
<assert test = “count(DocumentEnvelope)=1" >
This BPS violates WFR24 (There must be one output document flow from
a requesting business activity that in turn is the input to a responding business activity.)
</ assert >
</ rule >
</ pattern >
</ schema >

<% 16> Schematrong 0| &%t BPSS olo|® 2k 3
(1 8& <29 15>9] Validation Results 9 Z3he AP ¥4, 724 A XML
59 atdt R Ao dom, <2y 10> A digk gEe Aokl x| 7hEdi,
o &g 2He AFsy ded, 21 29 B ojujAleke] A 2RATL ol3)Etr] o
E WFR199} WFR247} =SS <8l di, 27|12 g4 ook a3y, HzYa
o XML AR AAAE o] &3t BPSE 7 T2 AYS Halre ﬂ&aoi XML7]

<E 2> Mefel OCL E#zt XML &lo|Aet 3 vl

g Y4 UML 7|4 BDPS ML 7]t BPS
o Schematron, XCSL 5 9JujAlef 8 oojr}
wzg | AAAT ra g% 910121 UMLS] ;j“ﬁ iolg iﬂ} % ﬁ(DSDL[Holman,
' E‘ﬂ;ﬂ/?ia 'T“\V_‘°1]}‘1 XML &Ajol djgk
. N eEola Zdel ou|A ok . - S 5
R maes o Asael pew Qe Aok Elo] Thseht, Eelol

olHy B
— zﬁi;(r%c%rivi)}j‘— of &gk 2n| HHEAQ £2 £8A Aol g ofHE
MEH 304 UML7|ue] BPSE A4
CERE N BB i
st T AL e

XML7)4+e] BPSZ H& AAskA1}, UML
7)ake] BPSEZEE A% AlAE XML7)E
BPSE #A% 45 &&E ¢ A&
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ebXML B|ZHA ZZMA HHE ¢

HEt ojo| Hetel RHE Y HE

vk} BPS7E AJd = oo &ta1, UML7)wHe] BPS
2HEE XML7]¥e] BPSE 25 AAS Asg
sogts Ao B/t S A9l en, XML
o &g AHAlE AH XML7)wke) BPSE 3
A8 Fx Q7] WE, XML $Fd A9 A=
T Ri=A] Bgsioh weba kel A AAIE A)
BHA FEAMY uF|efo] XML} e
EHAY FEdX9 Aoz 2AFFHos W
5o 82 4 Uot nFAFAY <k
2>E u Ak OCLE XMLyt 2 ®3g
7358 AL vug Aold.

.4 &

£ A7 A= ebXML BPSS(Business Process
Specification Schema) ol £3d FAHRALE
o] ojn| Akg FY3eta, o8 43l BPSS
o gt3=o] 2% BPS Business Process Spec-
ification)®] A& HF37] A & )t
WES AABIATE @A ebXML BPSSo] ot

Z A7} OASIS9 UN/CEFACTo] 2|34
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<& 1> ebXML BPSS2| WFR(WellFormedness Rule)

All multlpartyollaborations must be synthesized from
binary collaborations

CAM

MultiPartyCollaboration | 1

A partner must not perform both roles in a given business

. . CAM
activity

BusinessPartnerRole 2

For évery performs performing an AuthorizedRole there must
Performs 3 | be a Performs that performs the opposing AuthorizedRole, CIM
otherwise the MultiParty Collaboration is not complete

An AuthorizedRole may not be both the requestor and the

4 . . . CAM
) responder in a business transaction.
AuthorizedRole - o
5 An AuthorizedRole may not be both the initiator and the CAM
responder in a binary business transaction.
CollaborationActivity 6 | A binary collaboration may not re-use itself. CIN
7 A Document Envelope is associated with exactly one CIE
requesting and one responding activity.
DocumentEnvelop — -
8 IsPositiveResponse is not a relevant parameter on CAM
a DocumentEnvelope sent by a requesting activity
Transition 9 | A transition cannot enter and exit the same state CIN
Success 10 | Every Binary Collaboration should have at least one success CIM
Failure 11 | Every Binary Collaboration should have at least one failure CIM
If non-repudiation is required then the input or returned
12 ) . CAM
business document must be a tamper-proofed entity
If authorization is required then the input business document
13 | and business signal must be an authenticated or a tamper CAM
proofed secure entity.
The time to acknowledge receipt must be less than the time
14 | to acknowledge acceptance if both properties have values. CAS
timeToAcknowledgeReceipt < timeToAcknowledgeAcceptance
If the time to acknowledge acceptance is null then the time
, ) 15 | to perform an activity must either be equal to or greater CAS
BusinessTransaction

than the time to acknowledge receipt.-

The time to perform a transaction cannot be null if either
16 | the time to acknowledge receipt or the time to acknowledge CAM
acceptance is not null.

If non-repudiation of receipt is required then the time to

17
acknowledge receipt cannot be null CAR
The time to acknowledge receipt, time to acknowledge

18 . SAR
acceptance and time to perform cannot all be zero.

19 If non-repudiation is required at the requesting business CIM

activity, then there must be a responding business document
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RequestingBusiness
Activity

20

There must be one input transition whose source state vertéx
is an initial pseudo state.

CIE

21

There must be one output transition whose target state
vertex is a final state specifying the state of the machine
when the activity is successfully performed

CIE

22

There must be one output transition whose target state
vertex is a final state specifying the state of the machine
when the activity is NOT successfully performed due to a
process control exception

CIE

23

There must be one output transition whose target state
vertex is a final state specifying the state of the machine
when the activity is NOT successfully performed due to a
business process exception.

CIE

24

There must be one output document flow from a requesting
business activity that in turn is the input to a responding
business activity.

CIE

25

There must be zero or one output document flow from a
responding business activity that in turn is the input to the
requesting business activity

CIE

RespondingBusiness
Activity

26

There must be one input transition from a document flow
that in turn has one input transition from a requesting
business activity

CIE

27

There must be zero or one output transition to a document
flow that in turn has an output transition to a requesting
business activity.

SMA
SME

BusinessCollaboration

28

A Business Partner Role cannot provide both the initiating
and responding roles of the same business transaction
activity

CAM
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