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A Semantic-based transaction protocol for guaranteeing transaction interoperability
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OWLE] classZ 7idstd el A
"ENROL"  WAIA= <y 2>ollx s}
<owl:Class rdf:ID="ENROL"/>Z 2|2 & 3t}
A" MEE o AF FERE rdfs:subClassOf L
2 399 5 Atk dE 5o "ENROL"S vA]A]
e AS F™-e] Hsl <" 2>olAsh ol
rdfs:subClassOf S A}-8-314] "ENROL"$} "Message" 2]

1

N

m
oxl O et e

¥ 1 EIAL Z2EFH EANE G &of Blu
WS-TXM
Phase BTP WS-AT | WS-BA(PC) | WS-BA(CC
(PC) (CO) (ACID)
c= Enrolling - - - -
(Register) Enrolled Active Active Active Active
ZRE
o) Z=H) Preparing Preparing - Completing Preparing
® re;lcom)mit (Prepare) Prepared Prepared Completed Completed Prepared
phase
EX Resigning - Exiting Exiting -
(Resign) Resigned - Ended Ended -
One-phase-confirming - - - One-phase-commit
= 33
(Commif) Confirming Committing Closing Closing Committing
Confirmed Ended Ended Ended Committed
7§ A Canceli Cancell
(Commit EPN Canceling Aborting aneeing anceiing RollingBack
- Compensating [ Compensating
phase) (Cancel)
Cancelled Ended Ended Ended RolledBack
o & Contradicting - Faulting Faulting -
(Error) Contradiction - Ended Ended -




X2 EWAH 2EZE EWYA wA[X] §of vju
WS-BA WS-BA WS-TXM
Phase BTP WS-AT
PC) (CO) (ACID)
R=N ENROL - - - -
o T
(Register) | ENROLLED - - - -
RS
oA ZH) PREPARE Prepare - Complete PrepareMessage
(Pr(;—cor;lmit (Prepare) PREPARED Prepared Completed Completed VoteMessage
phase
za RESIGN - Exit Exit -
(Resign) RESIGNED - Exited Exited -
CONFIRM Commit Close Close CommitMessage
T3 ONE_PHASE_CO
s _ _ . .
(Commif) NFIRM Committed OnePhaseCommitMessage
73R A CONFIRMED - Closed Closed CommittedMessage
(Commit Cancel Cancel RollbackMessage
phase) S EN CANCEL Rollback Compensate Compensate
(Cancel) CANCELLED Aborted Canceled Canceled RolledbackMessage
Compensated Compensated
ol & CONTRADICTION - Fault Fault heuristicFaultMessage
(Error) - Faulted Faulted -
Q7] R=
<1
(ReadOnly) - ReadOnly - - -

<?xml version="1.0"?>
<owl:Ontology rdf:about="">
<owl:imports rdf:resource="http://www.TPO.com/ProtocolRole"/>
<owl:imports rdf:resource="http://www.TPO.com/ProtocolState"/>
</owl:Ontology>
<owl:Class rdf:ID="ENROL">

Coordinator to enrol a Participant</rdfs:comment>
<rdfs:subClassOf>
<owl:Class rdf:ID="Message"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Restriction>
<owl:ObjectProperty rdf:1D="participant">
<rdfs:range rdfiresource="http://www.TPO.com/ProtocolRole#Participant"/>
<rdfs:domain rdf:resource="#ENROL"/>
</owl:ObjectProperty>
<owl:cardinality>1</owl:cardinality>
</owl:Restriction>
<owl:DatatypeProperty rdf:ID="expireDate">
<rdfs:domain rdf:resource="#ENROL"/>
<rdfs:range rdfiresource="http://www.w3.0rg/2001/XMLSchemattime"/>
</owl:DatatypeProperty>

<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string">A request to a

% 2. “ENROL" WA A7} 7[R = Que] LEZAE £3
& BAE AoAEsith Ao e dig £4 <owl:ObjectProperty
< rdf:Property 52 OWL ElZE &F3 ZdE &
Atk dlE 5 "ENROL" WA[Ae] 72t 4K, s FHE oF
Br1dx 5o £A4S mdsbyl 94l

At

443t

rdf:1D=""participant'>,
<owl:DatatypeProperty rdf:ID="expireDate"> 52| E|
WSt owl:minCardinality,
owl:maxCardinality, owl:cardinality 52| B|1E5 A&
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sto] WAL eSS4 digh Alks = ds AT F Utk ol VMo r EAMH =
2l <39 2>oME <owlcardinality> 1 REZEY MEE e #AVE ZHH, oy
<owl:cardinality> ®|71E5 F3lo] shhe] AAdE HAAE vtgos ENAA LREZET T EWU
"ENROL" H|A[A|&= RE=A] shupe] 7iats &4 A TREF vES 75T F Itk EWAAA
o JpAer @i S mIsULh oled® TREFEI Y EIYH TrEF 1o wgs
OWL®] b3t Bj15s ARgste] ZEES v ko g o, EdAM ZTREZE 7ho 455
Ao} el gk 45 AT F Avh =S 4 B dig Mdee <a¥ 3>3 ok
owl:imports B| 715 F3to] 7|Ee] AolHo] 9 dEiet mA A e AEES LEREAE T
e 2ERAES xSt AMEE F it dE o g AASStAL HAISFF oA o] dA Q] Z R
S <a9 294 E 4 959 "participant"g} = EZE0] MZE odd = JA ALdT F At}
HWAIA] 442 “http://www.TPO.com/ProtocolRole” ] L3 OWLS AFEste] AA AJdgxE zdyg
A odlEl A" Ads Zxste] ARge Aot o324, AYH(formalism)@ 7] A 7}5~d (machine-
olul <rdfs:range> Bl 1 “participant” &40 FLe readability)S EH3 F glow, o] ZIEZEI]
2 M4 de A9 J9E Agdt F gojoll digk F&3gt oladlE =& F Us FOE
"participant” %73 gt http// www.TPO.com/ ZlgEch mpx o2 ERdA 22 EZE9
ProtocolRole#Participant2 A A TE  <rdfs:domain> Al 20l 2522 vjgE e R TIREFE
Bl 13 “participant” H4< A4 5 dE ANAY o] S BAT F dSs R v|gH
AES At =, “participant” A2 A& o

o] "ENROL"Z A3t T},

olgA Aoy TREFZE HH AWM E 3.2 ASMZ o] &3 & A|WE 2 HYPs}

Azl #A FAE Tatel Hesss AdT T A WE s ERAEAA TZEZ WA
T Atk A=l #AlE= OWLS  owl:imports, o o3k ArEje] olE ASMS 7|wlo =z Aol
owl:sameAs, owl:differentFrom 5-2] B|158 Al-&3} Bdlojty, ASM2 72l xHEEFS HEe=R
o] ST 4 At} o Eo] BTP °]99 EAMA AHe] ™ 2I(State machine)S XA WY Eo|T)
A T2 EZ A BTPY wA#A| 9] d}el "ENROL" Ao A= Microsoft AF9] ASM REElE 1ol
< obFd A glo] ARgstaAr ¢ridH, OowLe] Abstract state machine Language(AsmL)S A}-&3}o]
owl:imports Bl 15 Z-8E 4 Qi) U2 EWUANA T4 AlME 25 A3 s

TREFJA BTPS "ENROL"Y} <fuj= ZAwk ASM2 if.then.else.. & E3 AH Hol& H&
"REGIST"2h= v} HWAA] BHAS AMgste 45 el ol & 59 BTPE %7] AH9lA "ENROL"¢]
o= OWLY owl:sameds Bl 1S E3lo] A= & 2= WAIX 7} @A 79 "Enrolling"o| B X2
A S d & 5 vk e EWAML =2 EZ Az Aot} o]l <18 459} 7Fo] ASM
EZo|A] "ENROL"¥} WAL AR th& ofu 2 ox wdy F & drk o9} T2 WAow EJ
A A 7} 4old 7 g-oll = OWL<] AN LT2EF T2 AAME2E Ao 5 it}

owl:differentFrom ©|Z15 F3to] A= ofE WA]X

Transaction Neutral Transaction
Protocol A Transaction Protocol B
Protocol

: Neutral_Msg 1 'f
————— @ Prepare «—

Preparing

: Neutral_Msg 2 :
“————————> @ Prepared —»

Prepared
: Neutral_Msg 3 : P
—_ @ Confirm

: Neutral_Msg 4 :
-— 3 @ Confirmed—»

@ Ontology mapping

<owl:Class rdf:1D="Complete">

@ <owl:sameAs rdf:resource="whtip://ww. TPO.com/MessagefiNeutral_Msgl"/>
</owl:Class=>

<owl:Class rdf:1D="Prepare">
@ <owl:sameAs rdf:resource="http://www. TPO.com/MessagefiNeutral_Msgl />
</owl:Class>

<owl:Class rdf:1D="Completed">
@ <owl:sameAs rdf:resource="http://www. TPO.com/Message#iNeutral_Msg2"/>
<fowl: Class>

ag 3. 2E2A s S AT B



et B85 /st A Y DSt 5| 2006 EHESSs =3 =28
AT s Az HA AlNE
Fal= x5 SEl Universal ~ Resource
if currentTransactionState = null then Identifier(URDS AM&3laizt 3tk AsmLS A
if inputMessage = ENROL then URIE A 93l YA 7] wFo 2 AFoM=
step currentTransactionState := Enrolling o] = 33 ‘?/]5}04 " B Uﬂ%]cﬂ = zﬂ?l‘él‘
o i o ol Wi A AwE s
3% 4. ASM 29 oA FE WAA] 2 ERAE A URIE o=
2t o ® Sof <oy 24 Ael® A Au
ASME 28tz ¥Hg]|=S ulgto g 74 7}= g2~ "ENROL" WA A= <713 4>2] ENROL®] 2}
AL zhe AEdol RdS AolatE whyolt. u = Wt 32 5 9dnh o)e <Oy 59 o]
2A) ASM 7]uke] B2 AlWlEaE EdAM $8 "uri' WEOIE ARSI ORA Y T 3lh
o W W ZES wAsi, Hl=Us T AA AW 2ol A AA st FAHoR waw
2] Alzglo] EdAN 88 e 4A o B st MAAE FA AN A g n
Fete= ALY F JS Aoew sydAy. =3I R ESS RN LDt PN Lm AzE 2 e Ed
ASM mEle] 717 pEALe A%sE EdYd & AM TeEEsol £4 ANEAE 0% 485
23 AAA H=Yx TR~ ENAL T E A AEE A ol E °‘ Aoz 7loEcy E
%]o X]ng]_ 740; 7]EH%]E]' %X_]l— A]UHE])\oﬂ/q 7&—}_@- X4x4 /\]u]]]ﬂ = 7;;1‘—1?;5;
9ol A HgkEe] B4 AluE xS %HE] oM, MEUs AL el As He Edn
Qe Treae] AEel WX} BrA o], Aol ghgt AAA mUHPS FaE 5 3e A
AA W <18 4>9] Hab AlWE A AEe} HAA o JgHT. dE 5o, £ AwE s Ed
5 AA AWgxg ¥ER Yo ol FTHH A g7} "Enrolling"®) W, M]=u2 Z2A g
AR O]‘I], A 27ke] o]d Al rndlgiorn TS 2] Al AH AJulEl X~9] “Enrolling” “JE] 2
E 5 g @ed w4 AdE A 49w FeAE AABomA EaA 4UE 08 A
28 Fzse], ol Aod dEgt fAAE ALE shar Ao ol 5 it
g @ast gk eERA Jwer Assn A
o mAPE A AWel2o gele} wAAE 4. EAAA &g A=H
57 AW s ASTORA, F2 AR AT
adeln pAHeR AHod 4 glow, e} <19 6> A|ME s s)uke] EdAA L
MAR B oo ARAL KFAT 5 AL A 2 A8 EAAM el 292 vl gl
o= 7ldEch o} Ay Al2=Ee A AJuE 2~ A 4 (Semantics
enum EnumState
Enrolling:uri="http://www.TPO.com/ProtocolState#Enrolling"
Enrolled:uri="http://www.TPO.com/ProtocolState#Enrolled"
(&=hH
enum EnumMessages
ENROL:uri="http://www.TPO.com/ProtocolMessage#ENROL"
ENROLLED:uri="http://www.TPO.com/ProtocolMessage#ENROLLED"
(==hH
//Transaction when Enrolling state
if currentTransactionState = Enrolling then
if inputMessage = ENROLLED then
step currentTransactionState := Enrolled
(3=h
a9 5. &2 Alig Rl g AE A Fx
-

Transaction Manager

Transaction
Monitor

Ontology
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