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Abstract: Targeting the problem of weak time awareness, low service utilization and poor composition reliability in the pro-
cess of web services composition, we propose to bring quantitative timed properties into web services interaction adaptation frame-
work and make efforts on researching on time-aware web services interaction modeling, automated interaction mismatch detection
and automated adaptor protocol generation. First, we propose timed service protocol (TSP) model to represent interaction behavior
of single time-aware web service and timed service protocol network (TSPN) model to represent concurrent composition of multiple
time-aware web services; Second, we transform the interaction mismatch detection problem into the determination problem of com-
patibility of TSP models, define the mapping rules from time-aware web service descriptions to TSP models and from TSP models to
UPPAAL specifications, give the CTL representations of compatibility properties and implement automatically interaction mismatch
detection of time-aware web services based on model checker UPPAAL, whose result determines whether it is necessary to build
adaptor for the next step. Finally, experiments demonstrate feasibility and validity of above idea.

Key words:  time-aware web services; timed service protocol; timed service interaction; model checking; mismatch checking

L as (B, o T 4% BRI T R 45 B S bl B A S, S
V2 55 22 18] [ 38 5. 46 i (mismatch) 17 TG 2 L B 8647

HLAEAR, LA Web 255 0 EISE BRI K800 ey w4 8000 8 K (9 T Web IR 45, e
M55 7E Intemet PG KCEL 52 OB R AOES S MRS s & IR 45 A 50T CRIE IR 45 4 4 B e i T S, IR
AT RIE REA R B C 2B BB 4535 L (service adaptation) 7552 5. 56 i Ko Uy 3Ll L , 38
R ATl SRS BAT L I R F A S AOME I . oMy e 2 o 52 B 45 = ] 1 1F W48 B e i

Wik H 1#1:2010-11-19; & 71 H 1 :2011-02-26
HETH  FRK A RRHF H 4 (No. 60973149) 5 11 El B2 B 71 A HURL 27 B 5 T 52 56 % FF A0 (No. SYSKF0908 ) 5 VL7548 H A B2 3 4 (No.
BK2011281)



& o1

) SR B )RR Web IR S5 28 HAT A AR 5 2R L AG I J7 v AR 5 2569

PR T — A EE A SRR, C B B TR i
AT R ) — AR B

it 5 EL DG Do) T ) 2% 45 A 1) B T A S 45 ol i TR Y
JIR 55 AN T S B, g 3 2 R 55 A T 4 A B, AN R B AR IR
B AR S5 Z A 1 A AR A P, R UE B AT
TEAT B RAE I AT AR A PR Web I 55 4G
T IR S5 Z AR PR — A 5 1H . H AT, Web /IR %5
AT N TE R AT B T [ PR R A A e 24

CAMXT Web IRFATHERLAI B TAERZ R
PR 2 M SR 2 T, T 200 T — 260 1 @ M A i [) 45
PRI 2 A 25 30 Web IR 538 B R A R T . 3686 T 0tk , A SOF
BFE R PRSI A Web IR 55 28 B FCAHE 42 rh | BF 5 e (1] Jk
1 Web IR 55 28 54T A BT AL 517 0 R B A 3)
K (] . B i s ()20 Web AR 45, J2& 48 B A FEAS i [a]
23R (4N BPEL #L7E A Y onAlarm JC K Fl wait JTCE) K
A [8) 1% SR AE (An#R73: BPEL H Y duration JG 2 ) Fll &5 2
AR 295 (A B b S ATE BRI RNE B o P/ LS
AR R %) =7 Wi 5K (1 — 2855k Web iz 555

ARSI IE TAE L0 AR5 (WA 1)

(1)K HH15: BPEL KLY A i) [B] B HT Web Al 55 1
EHAT R AR ] B S AU TR ; X 52 4% ) (] 29 3
TR R FS2IN ) P 28 4 TPTLS A 3R, R 5t e
Sk a] B SRR % B R i AT A S AL B R X
7 B J 1 A S ATUBE R SR AR, 15 21 R AN R i) ] S8 Web
e 55 1 sk ) il 55 DM UASC B ('TSP) .

(2) R FHBERIAG I T H UPPAAL SEBIAC HARBLM) A
Ik, R 2 3k B (8] 8% Web Al 55 28 H.A7 0 19 TSP
FETRY (R A P o B AT B0, R B g5 SRl fE R — 2
JE 1 e A T 3 A 1 AR A

SERAHA R EE AR

SR T R %
UPPAAL OR

et R
(CTL)

AR
TWSAdaptor
% UPPAAL E TEHC A
BPEL s e | PR
L

\
’_. iTSI-based i
\

53 vk i) 29 3R
(TPTL)
1 AXHRESR

2 BFEEE Web lREZZEHRA(LIEE
R RERE B IR 5 0T Web IR 45 28 AT M EYIE =,
TR | S S 38 B AR T 1 Sl R ) BT ER A AR O
fi WL T A U G A2, BT 43 o B P R R BT
Petri [519-107 1 3 20k 75 5 A 700 (1) 2 = ok g iy g

MAHE IR BT [R]JERHT Web IR 5558 B A BE R B, X 6 )5 1L AE
ANRIFREE EIAAE T AN (1)1 F 3 Web i35 1)
WHERLLAAT R, A FIF 8 78 MR A8 B A 55 (2) kb
Xof B (6 Ja P 11 2 203836 5 (3) 2% T 525 il A& Web
IR 55 28 HL A SR AFAE

(& 2 38 3 — A PRS2 (55 R [a] R 2552 10) 1Y
LR, SR T IR Web 7 45 28 1. A HE S AR AR
WSy JFHR I & 25T A o WS, B9 B A S Que
(tWS,) , H WG FAE PR B x B 0, [[]i), (WS, Kk TH B
¢ 2B BB Que (tWS5) , BLHT, (WS, FHZEFIRE S, H
IR b HBUAE Que (¢WSy) H, 1M (WS, W LI 2% Que
GWS)HF IR a, AN Que(tWS,) FAFFEH B o H %
A TR R BRI B o B9 Z0TF G T CRAA B 4
Ay B 0), A 20< y <40 B IHEL b A RERK
WSy ZEF] WSs W B AT Que (tWS;) H . 3XFF, (WS,
W e /0 20 AN IE] B LUS $E U8, b, (H )& (WS; &1
BERAET L5 v <10 IIEBL T, N Que ((WS5) HIH 5%
THE o, LA, BRI B ¢ AT Que (1WS;)H,{HH
T (y < x, y =20, v < 10) , ZITEBHIKIE A LS
Ak AL AR R I B R 3% B AR Bk AR
FERTE B BAF T AT B BRI s E N e S A
B X N7 T B BAS H i B S T R A B AE R
T EABNERIE + 7 I B WS E 27 X FIE B
BARRAES - 7.

.—f—éDas ¢o| atun | »

i 5D Qne(IWSJ)E Que(tWS,)
LB | (-a, (+a,
® T
boe?l x=10 L

KO

B2 AR AT Web R 55 A8 A RE SR

T3 590 28 BRI ) BRT Web IR 95 28 HAT MY
TSP 5B F1FH F 3235 2 4> i) (8] B R Web iR 5531 4 &
SEHAT A TSPN AL
2.1 BAEEBE Web FREHIZEIT HIEE

3 A AR S HUAE B 7 Jre T et 4t — A
T35 A [ ESN Web il 5558 HAT R (4 ] Al 55 B
WL(TSP)fE 7.

ENX 1 WA RS PP ( Timed Service Protocol , TSP)
Je—AEged P=(S,s0, F, M, X, 1,R), Hr.

DS EREMWARES;

QFC S BREILREMES WE: Y F=DH, P



2570 H +

@ sp€ S BWIHRA, HAE s0€ Fs

@OM=MUlelZIHEES M, MImHETTR e 4
WHHEERES X TEERNHEE me M,, & LREL Po-
larity (m) TN B m 0@, iR m 2R AL,
W Polarity (m) = 7; W3R m 5 1 B, W) Polarity (m)
=1;

QX A MR E S A ES

©1:5 > @(X),H S H i MRESE 2(X)
) — AR 2 H, PR A ) B A 2 SROAS W R B, 220
REAE AT IE RS B TR

@ORCSx Mx ®(X) x2" x {true, false | x S, %+
EEN—%T% re R IEA r=(s,m,8,Y,8,5),
Horp s RIARES, ' N BFRIRZS s m Rl & T F 1TH B
;¢ RITBMBESME; Yo X RITB L AT EE
B PP AE E RS ¢ = true IEWNZIEB R B AT, X
Z, ¢ = false T8WIZIT B RAF R 21, 24 HAL 0 2
TFHNLEAERT TR A REB i K

- Polarity( m) =1

- Polarity( m) =7

54 FRARE MU RIAR LE , TSP AL HA R 5147 A5

(DAERREA R — DL IRIRE.

(2) B [AVRFAE I . A 1 SRR )R] Web iz 55 28
RSP I T AL ) 2 200K, TSP B BLR 4 1 AR v
18] [ BB A s A A B2 BT b« € X BB SRR
SRR R_ o b B —A 85, X T TR I A = (A Rl
F W] HE [F PG X TR A AR S X, B2y
WeCO(X)HA: true | 10 | $, N\ ¢,, H P BAEFF
€<, <,=,%,>,=,2C X, ALK ¢,,4,€
O(X), Wit c€ R_,.

AN, TR TR O R AR B2 BT
PIPLSESm TAE R ST # , 20K — B BRI g % . 3E
B 20T T d ORI AR ] AT 55, BROAE B T
TR AR B .

(3) eI A ERE . AT LLA TSP B AL iE 1o
FIATEEBI Q Lh K AR R T B A BRI, S8 1 I
S S5 S M D RE , DT B A A5 AT BRAR S LA 2
BB Ao e =2 A e S A B S AN
2.2 S ETEEEE Web IREMH X HEGIEE

ZABF AT Web IR 55 22 7] 9 28 5. 0] LAE LR 3
TSP Y 1) 3F 20 &, A ST I ) il 55 Bip 180 199 2%
(TSPN) KRR .

TENX 2 BF[E] AR 55 B i M 2% ( Timed Service Protocol
Network, TSPN) : X T — 202 55 H.I) TSP Py, Py, ",
P, Pi=(Si,s0, Fiu M, X;, I, Qi, ROH (1< i n) , H
TSPN & A — A NTC4 PN = (S, s, F. M, X, 1, Q,

2 2011 4
R),HHr:

OS EREMES, S PN RE s Z2—11m
H,s=(851,8,",5),5ES;;

®So EVIRIRES, s0= (S105 82055 8:0) 5 50 € Si H.
50 Fis

O FC S RA IR %A

@M =mUMU--UM, ZHERES;

OXx=x,Ux,U--UX, &g iEs;

©1:5 > @(X), N S P Iy H— AR ) & 15 &
O (X)HAg— I 2 8, R R IZ0IR 25 1) AL AR
L, I1(s) = L(s) AN L(sy) A= N (s,) s

@Q=0,UQ,U--UQ, ZHEINIHES;

®@RCSx Mx @(X) x2"x S, % FVrcR, &%
r=(s,m,$,Y,s), Hrh s FBERE, s N HIRRE; m
Rl AT BTH B S s ¢ RIEBARE A1, B i Bh
BEES X EH— DI AR Yo X RIEB AT
A E MR RES .

3 HHIE)E SN Web AR 5532 B YK BRI

Web iz 55 58 HL A 2% IO AG I B AE 28 48 45 (8] 25 450
TAFAE AR R SEBCRAS . 18] 3 /R T — AR B & g ] e
5 G B AR BE ALY 7 5 (x5 o [ Al 5 X
A T BB ) L 5 3 A AR G T AR
S TR] AT Web IR 55 52 HLA¥) 2K ICAGHIN 1) AU m] e A 0y 52 1.
PR SLAY SHEA A E )AL

15, WS,
=0 | 5 (e1,62)(¥<5,x220) a?
) (bLb7)(r<0.x<10) @)
b2 | x<10 P b ¥=0
! T x>20 hdrid ol e

B3 Ko R S B B AR

S H PR FEAAE I 8 7T 43 5 A e BB il
RS =2 i A FERR o A SR T, A vl fig
HAT % Ry 38 R L A B[R] 2R Web iR 55 1) 1 3 TiC
ORI, A Web IR 5538 B MR A2 L.

3.1 Web REZEMINHITRBMEE X

FEX 3 TSP BRI A FEBUIR A . X FAEE B TSP
P=(S,s0,F,M,X,1,Q,R) & s€ S J& P F I
ARZS, FR N Dead (s), G HAL Y s€ESANse FA(Am
eEMV H‘]SG@(X)),S'GS.(S,m,‘ﬁ,Y,C,s’)GR.

R RE R B BEBIUIR A XK IE A 2 kR A B
FEBURE s FERAELE S 1 (HEAE EZ LIRS E F



& o1

TR < IS TELECH Web IR 55 S8 AT A A 55 2R BCAS DN D7 2 0F 5 2571

W, HA iR,

EX 4 TEIEAWEXNF S5 H M TSP
P,,Py,-,P,,H PN=(S,sy, F,M,X,1,0Q,R),#%#
JESERIAME, CME FullComp (Py, Py, -+, P,), 24 HAX
M. VsCSAs¢ F,Dead(s) = false; H Q| = empty \ Q,
=empty \ -+ N Q, = empty.

R E XRS5 58 B R Web iR 55
L HBOE T AL A — B RS
23 [8) (TSPN BE7 ) i 8 A FEBUR A s 2 T A 1 R 3% T
JSOIE et S

EX S5 WA N T —HASH5ZLEA TSP
P\,Py,,P,,H PN=(S,s0, F,M, X, 1,0Q,R), 4
SRR HEA M ICAE PartComp ( Py, Py, -+, P,), 2 HAX

%’[:‘lFullComp(Pl,Pz,"',P,L);E_ Js€& F,Eoiw,a) N
ERARPITERE, B 0x D .

b CFRH— 2 558 B B [RLERAT Web R 55
ERENIINE S N DR ATIR DR R TG P W N
Wi L 5E IR s 2 AE R G4 [A] (TSPN A HY) v 22 /b
FAE—ZMPIRIRES 5o BIIERRZILIRES s€ F AR
PATERAE.

EX 6 FEEAWEN. N T—HBH5KH K TSP
P,,Py,-,P,,H PN=(S,sy, F,M,X,1,0Q,R),#
RTREAIENE I2HE Fulllncomp (P, Py, -+, P,), 5 H.
Y BAsE Fosg—s, H wz D38V sE F,s9—s
(Q,>0V Q,>0V -V Q,>0),H wxD.

e R — 2 558 5 1B RERAT Web R 55
EHMMUE 56 AN I U750 2L 7E TSPN B o
ANAFAE— 2 MW IR 2 31 IE #0281 IR S B9 A R0 T 1%
ol g BR T IERZ IR AS(E T A 1 & 2618 B AR 1
SR
3.2 E- TG A BT E B A Web AR &3 B KR

7 B sh e

PTG N — i fift AR S 25 (R 2Ok R I R G
5T L R S B 1 B 9k T TS R AR R
REATRHFR A — RS EBBAR M, RGeE5T i A
JFBERA ¢ MR, X RS E A 2 T B PR
J7HE T DAL RS E AT M A R B 2
w3 7. HETEON A M BLRLRE I T B A FE SMV
SPIN.FDR \UPPAAL % . 7% [& 3| BT B 1iF (1) 2 e 5 A 40 1%
Fisf 18] J& 1 , A5 SCR A 8 Uppsala K2% 5712 Aalborg K
FEVEI R B IE H T 52T R G0/ BE 43 b R0 06 E A9
RUKGI T H UPPAAL.

& 4 25 T UPPAAL SE LA [A]JER S Web iz 55 3¢ H.
JSHE B BRI A HE B . SN B (] JBR AT Web iR 55 il ik %

ey TSP AT, PG TSP 5B % 46y UPPAAL FLZY, R
FHIHF 2820 3 CTL 78 TSP AR Y 11 3 25 M 1 o, %5
UPPAAL B2 F1 CTL 22043 AI1E  UPPAAL AR FIPE
JEHL i b TR 2 B — 4145 5 A B TR) BT Web IR
5528 HLHMSC A Sife 25 M 1 I T R S DA T S 3 AR 55
RHRBLH B S .

EHATH
il Fell e
UPPAAL
s> | ) m |
— o=
A .
Webli % i &
ﬁﬂ'—&s il
— EAR
SERMRHE [~ g
SEA AN YES - KR
WAt | -

B4 o [ SR Wb 45 A T 5 e A S AE 4

J T RS F UPPAAL R hSE BRAS 1.2 B ARG I , 75
FLUR ZA T

B 1 BYHERA Web Il 55 iR 46 22 TSP 2% .

Af (] JRR N Web JIR 55 1 3R A0 46 52 AT 4y 15 38 AR B 1]
JEPERER PR TSR, 25 1~ 5 20 T4 T 3045 H 780 ) 3%
A BPEL 841 45444k BPEL &%) J4T BPEL i&/f) | i [f]
BPEL 15 /1) J TPTL 223X 2 TSP A5 A 1) e S AL ] .

H#n2 TSP RIAUFL 2 UPPAAL #LZY .

TSP BRI} — 2650 K 1] DL H B2 B 2 UPPAAL #iL
29 BRSO GERE B DA AR A
UPPAAL SE B [E] J8 AT Web R 4558 H ML (TSP AR5 ) fi
A HE , 10 T BT G 25 50 21 e S R0 00 o A B f
FURE : — 2T B R, B 7 TSP A o o b B R 4
W EREIT S A B3 8 A S 7E UPPAAL #L 24 H Y 2R
J7 3R] 5 R 5 SO, BV 4n o] £ i/ 2 35 5
A UPPAAL B2 Hh i A3l B2 AR ZS Y [ L. T 1T 43
591 2y HH 3R 28 T 2 1 IS )

(D E S A

#£ UPPAAL By , 24520 R G0 (B IE] A 3ibl) Z
(1) 308 o (A S B A, — 26 T AR5 7 S8 5 1) UPPAAL
L5, X R 218 T 38 BAH G ) @i AT T
WFFE . T TSP BLALR 25 1, 3 — ik AR R RS
R, AR SR T 8 30 2 0 AR OB 3 8 e g 2] up-
PAAL FLZy v () 38 A% 5 AT L UPPAAL BEA% 25 (7
A5 ) TSP #5580 4 e P ) ) R

EX T HEMGE. X F—4L TSP P, Py, P,, P;
=(S;, 80, Fis M, X;, I, Q,, R)H(1<i<n), Vid—"



2572 H +

2 2011 4F

# 1 HZK BPELiEAZE TSP 5 Bk &M

HLAs BPEL 54 TSP %!

receive (s, 0p(var)?, true, () , true, s,)
variable = “var” €R
operation = “op” 55,5, € S

reply (sys reply _ op Cvar)!, true, (&,
variable = “var” true,s,) € R
operation = “op” 5py 8. €S

invoke (sy>0pCivar) ), true , (7 , true , s,)
inputVariable = “ ivar” €R
operation = “op” sp,8.€ S

assign (sb,e,true, (), rue, se) € R
copy from expression = RS

“ " . “« »
term’ to variable = “ var

£ 2 £511L BPEL iE R E TSP #& 2 ARk 5f #101
45Kk BPEL iE4) TSP f %Y

sequence al a
Ee Sy TS, ST 82,

activity al 3
S1>S,

activity a2
ShyS1s82,8. €S

(sb,e,cl,@,tnw,sl)eR
(s,,,e,?cl/\L'Z,@,true,sz)ER

(sb,E,Tcl/\TLQ,@,true,53)€R
al a2

ST T Ses S2 T 7 Ses

a3
$3> 8,

activity a3

switch

.. « g
case condition = "¢l
activity al

.. ”
case condition = “¢2
activity a2
otherwise

activity a3 ShyS1s52553,5.€ S

(spre,c, D true,s')ER
while (-?b,E,TC,@,lme,se)eR

.. « »
condition = “¢ "
s'—>s,

5,8, 5. E S

activity a

£ 3 31T BPELiZAE TSP #£ 5 YR g M m
47 BPEL i&4] TSP #5574

al a2
flow SpTTTS ST TS,
activity = a2 al
activity = al S) sy, 5y s,
activity = a2
) ShyS1s82,5.€ S

(sp»e, 201 5 wait \ xp # wait , &5,
true,s; )€ R
(sl,e,c,@,true,sz)eR
(sl,e,‘lc,g,true,se)QR

// Skip
(si,e, e, true,s,) E R

activity al
“pq»
source = " [1
transitionCondition = “¢1”
activity a2
source = “[2”
transitionCondition = ““¢2”

activity a - K
e //Throw Exception
target = /1
target = “12” S8,

“w »

joinCondition = “ ¢

WILGIEHER y O By RE R AR BN AR G, a8 LI R ER Abs : M
=V, TR B w2 A8 5, o M= v, U MyU -
UM, , S FEER mEM,vEV, m>v A :
O F v (s, m, 9,7, ¢, sl) € R; \ Polarity (m)
:!,ﬁ(si,m,sﬁ,Y,§,s;)ﬁ‘(si,v++,¢,Y,§,s;);
O F VY (siym,$,Y,¢,s.) € R, \ Polarity (m)

ShyS1s525Ses 5 E S

=72, 8(s;,m,$,Y, C,s;)é(si,v—— 9,7, C,SL)
ME SCHRTFE T B R i A AR o R 2P
TH WS B UPPAAL AR v (i 48 AU AR fE | 3 SR R AR
AR ERAEAT Ry O, 8 2o F D R AR B {5 0 1 R/ 6
FORAL TSP ALHY 2 (8] () 28 Bk A8 9140« Py R 3RTH S
my (A m! FR), 52ZKEMN P, FEFVIHE m (H
my? Fon ) A BRARLE AT, BLBPKE IS my #IZ S —1
VIR TE A O AR RIS &t o), MIH S my WK 2K IR B AR
ooy, BN STEE my B R AR 0, H L
% 4 BtE BPEL i H1E TSP 48! AR ST M
fif 5] BPEL 1541 TSP £

(S/,-Op(v)‘?.mw,@,true,s])e
R

(syre,%,=5,( , true,s,) € R
vV(s,m,$,Y,¢,5,)ER,Y =

pick
onMessage
variable = “2”

. “« o »
operation =~ op

activity al fo ]
onAlarm 1(s) =x,<5
for= 5"

al a2
ST Ses S2T S,

activity a2
¥ Shy 8155255, € S

(spre,true, {x,} , true,s' )ER

wait (s',e,x%,=5,,true,s,)E R
for=“5" I(s")=x,<5

sy 8 55, €S

(spre,true, {x,} , true,s' )ER
(s',a,x,g:’),@,false,s(,)eR
I1(s')=x,<3

Spys 5. E S

aclivity a
duration = “ lessEqual (3)”

* 5 BE TPTL 2AXXE TSP &5 {9 R & #1 0]
TPTL A3\ TSP f5 7Y

(sy, A, true, {xt, true,s;)E R

(520 8.4, v true. 5. )€ R
04— «. O(BAS) 2 B8 D s

v}

S5, 815,52,5.E€ S

(2) 275 7 SCHL

ZA B[R] BT Web il 55 22 8] 1Y) — UK IE 1 28 B 225K
S5 A TSP BLAIARE B 1545 A &R,
{H UPPAAL L2 I A5 X £ RS 45 W 58 X,
AR SR A TSP AR R X R () UPPAAL M 24 2 L — A~
B F IR (WHRIR S B R — KRR S ) B2k
ARZS FINAL, F 2K 2 35 X 10 A s [B] J8 3T Web IR 5528 BLAT
HEIER IR S SR T TSP R & (| R E UP-

' @n@

&) | >
E5 FEUPPAALMA P EUEE




& o1

) SR B )RR Web IR S5 28 HAT A AR 5 2R L AG I J7 v AR 5 2573

PAAL L2 1) S 00

i3 TSP RIRUHEAVENE R CTL Ak .

XF—4 TSP Py, Py, -+, P, P, = (S;, 80, iy M;,
X L, 00, R) 1< isn, SHIHEES M, X0 )R
BEEG V., 0,€E1V,, Vy, o, VI, P, Py, P TR

(D E2AMAEMER CTL 25K

AP, . FINAL and P,. FINAL and -:-and P,. FINAL
and P,.FINAL and P,.FINAL and ‘--and P,.FINAL —

vi==0and v,= =0 and ---and v,, = =0

(2)F AT AR CTL 25K

(E[Inot P;.FINAL or not P,. FINAL or -*-or not P,.
FINAL or P;.FINAL and P,.FINAL and ---and P,.FINAL

v, >0 and v, >0 and **-and v, >0) and

(EO P, .FINAL and P,. FINAL and “--and P,. FINAL
and P;.FINAL and P,.FINAL and *:-and P,.FINAL —

vy==0and v,= =0 and *-and v,, = =0)

(3) AR CTL 23

(A Jnot P,.FINAL and not P,.FINAL and ‘- and not
P,.FINAL) or (A<>P,.FINAL and P,. FINAL and - and
P,.FINAL and P,.FINAL and P,.FINAL and ---and P, . FI-
NAL —

vy >0 and v, >0 and ---and v,, >0)
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A USR. FINAL and VTA. FINAL and HR. FINAL and
HR.FINAL and USR. FINAL and VTA.FINAL and HR. FI-
NAL and HR. FINAL imply

request= =0 and na= =0 and offer = =0 and ack =
=0 and nack = =0 and cancelled = =0 and ticket= =0 and
frequest = =0 and fna= =0 and fnack= =0 and fack = =
and foffer= =0 and fticket = = 0 and fcancelled = = 0 and
hrequest= =0 and hna = =0 and hnack = =0 and hack =
=0 and hoffer = =0 and hticket = =0 and hcancelled = =0

(2) TN : Pysg Pens Prpll Py S 58 224
Mg, i CTL 2 NFR H -

(A Jnot USR.FINAL and not VTA.FINAL and not FR.
FINAL and not HR. FINAL) or (ACUSR. FINAL and VTA.
FINAL and HR.FINAL and HR.FINAL and USR.FINAL and
VTA.FINAL and HR.FINAL and HR.FINAL imply

request> 0 and na > 0 and offer > 0 and ack > 0 and
nack > 0 and cancelled > 0 and ticket > 0 and frequest > 0 and
fna >0 and fnack > 0 and fack > 0 and foffer > O and fticket >
0 and fcancelled > 0 and hrequest > 0 and hna > 0 and hnack
>0 and hack > 0 and hoffer > 0 and hticket > O and hcan-
celled > 0)

() FRIIHRASNE : Pusg Prg~ Pup 1 PypyJ2 583 34
9, AT CTL AR Fm Ny -

(EJnot USR.FINAL or not VTA.FINAL or not FR. FI-
NAL or not HR. FINAL or USR. FINAL and VTA.FINAL and
HR.FINAL and HR. FINAL imply

request> 0 and na > 0 and offer > 0 and ack > 0 and
nack > 0 and cancelled > 0 and ticket > 0 and frequest > 0 and
fna >0 and fnack > 0 and fack > 0 and foffer > 0 and fticket >
0 and fcancelled > 0 and hrequest > 0 and hna > 0 and hnack
>0 and hack > 0 and hoffer > 0 and hticket >0 and hcan-
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and VTA. FINAL and HR. FINAL
and HR. FINAL and USR. FINAL
and VTA. FINAL and HR. FINAL Ui;;tgs"*u, koo s,

and HR. FINAL imply

request = = 0 and na= =0
and offer = =0 and ack = =0 and
nack = =0 and cancelled = =0 and

ticket= =0 and frequest = =0 and
fna= =0 and fnack = =0 and fack

= =0 and foffer= =0 and fticket =

2" heancelled>0
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=0 and fcancelled = =0 and hre- |F®
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