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Abstract Several researches have been proposed to formalize the knowledge preconditions
problem - ie., an action or a plan is epistemically feasible. However, since the feasibility is only
checked at design-time and is assumed that it will also be feasible at run-time, it is not suitable in
the context of Semantic Web services composition, where many agents should share the limited
resources required for the execution of Web services composition. Therefore, in this paper, we
formalize a transactionally executable Web services composition which enables to guarantee its
atomicity. Moreover, in order to formalize the transactional executability, we propose TL-ALCFKnr
which extends TL-ALCF with the modal operators K and A. Based on TL-ALCFKnr, we show how
to carry out the epistemic reasoning with TL-ALCF as a language to represent Semantic Web

services composition.
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A9 2. ¢ ALCFKnr A4 #lo]= (T, A= t&
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IMf(zy)) € B AIMp(y,2)) € B 2& y7 gvh
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o} Zo] TL-ALCFKxrol M Yaulze] HAlzpe
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Aol 8. wof gMulx =P WSCE FA43he Ee
YAEiAL A7t to] Beldog MY sMedta 7 F
Zg Eol7lA] getd WSCe Azt toll 53 Al
o] 4 ZF5sttt.

Ao 82 YMH|2 FFe] Ay FH| Ui 54
& A AozA ol Ao T2HEH #FE £ Utk
o2 gAul2 2§ P2 sHEE o o
A(possible next step)™ TH: @Al(next step)oll ot
A ojo|t}.

Ao 9. gMul2= WS'e o v F /A 23E
wEEE A4 AIF t = [t1,t2] B¢ FHE YA8lx
WSe| Jlset oguast doh
(1) WS7F 93 Azt ¢ = [t34] B¢ 48 &

o), WS'e A7t t3¢] AX A ez A8 sMedta &
g)do g A3 7153t
(2) WS'= WSE 33 Fo d3gch

Ao} 10. W oojHES YAl WS shEE
02 dAE A4 5F gAvs WS'E 238 &
At WS'= WS o gt gt

B4 3. @& TL-ALCFKnr A4 wloj2oA A7k ¢
= [t1,t2] B¢ ¥AMEl2 WS7F 38 Fof ofo]dETL
AlZE ¢ o= [134] B¢ FEe gA¥E WS'E Az
t3] WSe] (ZFed) s dAEZ &rl flsiAe
WS¢t WS7F (12 m t3), (t3 mi t2), (2 b t3), (t3 a
2D F U Al BAE JIAe ¥ TL-
ALCFKxr @3 o]AMo]ojol et

71&¢] 43 A4 (situation calculus)el 7|8+ &
A8 Az"Me Aol 3hte] el thE AH
29 IFE2 AFoHE 6, TL-ALCFKnelA 9
A2 Z3FE Allens] AZF TAS whe} G2
Z4zre] AAE|Eo] olFE AU #AC o3k A
"ot gt ZE dMulAe A4S AT Y
H7) gZo] Fed) o @AY FYeAE m, mi,
b, a8 A dE A BAE AR Zeok

Aol 11. A3g PMujE WS ts dAZHN A
Zbt = [t1t2] B F¥sEe 2Y A6 L CWSeE T
ok ojo]HE A7} AIZE tlof CWSE ((Amg WS &
)t (CWSe AAzA)NY Ze AARDES €3,
((CWSe &3 t© (7heF WS7H AFHohd wse 7t
8 o dAl HAZRA U WS AAZRA)S g
EFE i, A tldl dolHE AclA FHe=z
HY 7k

A9 118 YAulx Z§o] ERYHH oz P75
37] A8 gAMul: Z2Fe) AREE BHET F UES
e B4 YAMul2=(Compensating Web Services)E&
Aojg Aoltk. F, YMuls 2FS FAF= YAux

WS7F Auste 39, e Jo]HES WS g 2
A YMHI2E €T WSE 38T Fo B daux
E FIE F Avhd gARl2: 23 ERAAFoR
3 7153A fot

Aol 12. ek YMuIA WS A" Fo tE
Aulzo] o) WS AAZAE AT tof]l 71AA fot
™, WSE A7k to] FH2sdtkn ok
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PYAulA T GAuA 2T AT Fo 9= A
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94 7Hed JAHEE FYPSEE o AT T
F 23 fMuaniE Aot Qe 25
B YAuAE £y dojzsis ERALHeR
A3 JHeEtA @A "ot oebA ofd Pajuls 2Ho
EdqRHor 9 7hestr] AsiMe dojdEest =
E YAMHl27) FHaE F Qthe ZAE dolof gt o]
8 Ho 59 AAHoE MY Jled Ga|HlL
A g 7oz tsy Zo| A4HeE 43 7}
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A9 13. At = [t12] BX FHEHe YAulx
WS7F & o, T dJo]HE AV A7 tle]l WSS9
HAAzAR &3 a2gn WS7F Ha" F JdeEXNE ¢
o, WSE Azt tlol] oo|HE AdAl ¢/yFez +
g 7l53ttt

Ao 14. ¥Au2~ WS, WS 7158 oL @4
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b1=3

el YMul~ ZFe] BE YAvI2vt AI3UTH
CWSE A% "8 giAw, o gxuls 239 &
A Mz WS7F Aeigotd oo|HEs WSe| thE
SAEAN CWSE Addd 4= vt E3 WS7t 433
B WS'E WS 7hed o @Al7E =W, WSr 2
3 CWSE WSS9 o g7l Hi, WS's CWSe
Ve o @A7E gk
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& UEIHY, A7 tlo] do]HE AdA EFGHIo
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(1) WSCe 217t tlel]l /& A2t Wl 438 7538t
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Zbt = [tlt2) B AHFHer A8 rHedi.

Aol 15 Yol Aot AES 7ktez ERAM
Hog 3 s AAul2 Z3HE o Foltk o
ERom giMulx ze| 4L YAula 2Fo] 7t
AL e 23 GAMu2rt od 548 AT e
T3 oJ2A FYseAY g gk gep 2 =
e PMula zHe B4 AR, AL dolA
9 XA we} EFIHch HE olgd EFE ¥
3ty He olxnt gMuHlx Z¥elA BA An
7} old AL Az QleA, ZEn B =gedA
A TL-ALCFKnr $101S 0|84 ERALZoZ
F e G 2Fe] %A FHHEAE B
°]7] {1 Aotk
« U] ¥ & (non-atomic) YARIZ ZF 1 ofE YAH=

Z3e AHEALe] a9 mEtA dxF oz AHFEHA
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AEZ} M2 2Fe FPstir A =Y
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A = g ER)EHA %}%‘4 , olv] 95" 94
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ol §3 A7t Wl 48 7MediA "ok E=3§ do)
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