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Abstract:  Web service composition is the hotspot in the field of Web services. Many methods are proposed to describe and
verify its correctness. This paper researches specification and verification of Web services composition from software architecture.
Refinement checking and model checking are two important formal verification methods. This paper explores the problem of Web
service composition based on both software architecture description language XYZ/ADL and formal verification, then proposes a
specification and verification method of Web service composition. XYZ/ADL is the extension of the temporal logic language XYZ/
E. Considering most Web service with real time characteristics, we can use XYZ/RE which is the real time extension of XYZ/E to
express time constraints of the system. For systems with time constraints, we transform the system description to corresponding timed
automata according to the mapping rules, then use refinement checking and model checking to verify the correctness of web service
composition. Experiments demonstrate feasibility and validity of above idea.
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dle, s1)TFUG , #7755 AT L2135 7T 452 32715 0 1 $0UA T i
2, IR A, %R B A s L2 15 5 A s, B
M5 Web k55 R GAT I 2 RGEML .

x>5, Result=1,
\ Accept=0

O D
:{]uirftz_lo, Result=1,
esu 0<x<10 x>5, Result=1,

Accept=1

0<x <10

Ble TR RLAT H IR B3

Result=1

Result=0, x=3,
Inquire=1

B7 WERGHEFN T B 3L

Gidle,s1) Result=1, =0, (vaiting,s2)
=3, Result=0

X

> =
0<x<5 x>5, Result=1,

x>5, Result=1,
Accept=1

B8 4Tt iA) B 3hHL S R () B LI iR

5.2 BRESTREZZFENHEIRSEERKEN

AT LASCHR L8 T s 1 e 572 43 7 ik 95 8 ¢ (Stock
Analysis Service, SAS) N, 4538 5o Ag Hod R AR 9 F
N AZIRG A A B A2 HANF : Investor 7£1%
WR55 I 8l 5 A~ B[R] 67 P9 R 3% — A regist 12K 45 Stock-
Broker, StockBroker 7E3% IS 1% 1 3K 10 4™ B [H] 557 P4 2
FEF S B R 2820 0K A 52, W) ResearchDept 7E #2 1K
| StockBroker & 3% Y request 8 B 5 7 /B [a] BLf7 Y X
AR AT IR 53 B 45 2R report & 3% 45 Investor. In-
vestor i F] report J& 1 3 > Bsf [A] BV DA 2R o 4k 282 T
%R 55 . StockBroker ZEFEUR E] ack TH B K )G , 7£ 5 BT
(] B2 P S A5t bill 14 L 45 Investor, #5 H WU E 42 cancel

regist,ack,cancel

Investor ) *(StockBroker

accept,reject,bill

report Tequest,terminate

ResearchDept

E9 SASRZLMAEE
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TR WATE R AE 5 A B ] B N & 3% terminate 1 5L 25
ResearchDept 25 3%l %5

LU B XYZ/ADL 43 51 %} Tnvestor, StockBroker Fi1
ResearchDept = 1~%2 H.¥i (11 38 AT MR U

% COMPONENT Investor= = [

LB = 10 N\ regist! = 10,5 $ OLB = I1;

LB = I1 N reject? = $ OLB = 10;

LB = I1 N accept? = $ OLB = I2;

LB =12 Areport? = $ O(LB=13Ax=0);

LB =13/MNack! = 10,31 $ OLB = I4;

LB = I3 A\ cancel! = {0,3} $ OLB = I5;

LB =I4M\bill! = $ OLB = 10;

LB=15= $ OLB = 10;]

% COMPONENT StockBroker = =

LB = SO A\ regist? = $ OLB = S1;

LB = S1 N\ accept! = {0,101$ OLB = S2;

LB = S2 A request! — $ OLB = S3;

IB=S3Nack? = $ O(LB=S4Ny=0);

LB = S4 \bill! = {0,5/ $ OLB = SO;

LB = S3 A cancel? = $ O(LB=S5Ay=0);

LB = S5 /\ terminate! = 10,5} $ OLB = S0; |

90 COMPONENT ResearchDept = =

LB = RO A\ request? = $ O(LB=R1Nz=0);

LB = RO A terminate? — $ OLB = RO;

LB = R1 M\ report! = {0,71 $ OLB = RO; |

ARAEFRATIZESCHR [5 ] rh B2t Ay S R0 1ok 2%
A~ Web fIi 55 9 XYZ/ ADL $ifi i v i 52 il ik & 43 XYZ/
RE 564145 2 st [E] B S LA & 10 B s, H 0 =

Investor StockBroker ResearchDept
) reject? : SD! regist? %ng ?)zc'f
10Lx<5 regist ! {|)|| ! / ccept!] Fs 0;:' '-.__\_repon!
. rminate! reject;,” 524
\ bill? 7 X i/
\ ’ uest!| Fequest?,  /
N4 accept? ,f/ s AW
Sﬂ:j?f?sancdl RU"
, ack! i\
al y<s ack? I\
\ 13 report? | [\
cancel! ‘=" x=0 . »y<0
bill! 054 (-
15 x<3 12 y<5 terminate?

Bl10 SASHRS A& R Y20 B b i 1) B B HLEREY

T
o o & -

= T
BeaE %

jo0000
L H

E11 SASIRFGHG RGIIEL: R

g A FIRSRUKG I T UPPAAL H , JE4 28 4k TG PR
RARZRANE 11 Fros, 20 5 CTL A EB T F

(1)FEH: E < > not deadlock, B F 45 50 B, Bz 4H
B RGENFTESLHL .

(2) %4 Al ] not (StockBroker. S2 and StockBro-
ker. S5), e EAE M E, B StockBroker AS 7] fE [7] B 3| 15
PR AL regist 15 R ARES .

(3) 1% . EQ) Investor. I1
imply StockBroker. S2 or StockBroker. S5, il 45 0 .,
Bl Investor & & i regist i 3K W StockBroker 7] A8 3% 2 %
IR, W AT REFE 4R 10K

E< > Investor.15 and x > 5 and x < 20, B L5 5
., Bl Investor A BETE 5 ~ 20 4~ B 1 [a] 4 58 B % H
regist T >R 21 U 245 R 45 1Y A

6 HEXIENEERK

HT, KA 3R 4540 Ff BE T 9T Web IR 5 4G 1
FE AR AL FHR B B, Ho Sk 10 32 1 T 75 2
WIS A B SOA HH A EL 20k MR R4 22 25 49 11 £y
FERFSE Web Ik 55 2 5 S Bk ) U8 A, IF HAg il T4
B SSR R AR B FEAR TR STk 11 182 T —Fh &)
iR Web i 45 41 & 2 50 0K R 25 ¥4 1 i 1 5 WSC/
ADL, {H 5 3UA (3R R A5 iR E F M L 0B S
IRAE B A2 B A far St Web R 55 20 A 247 50 IE

5 R TAEM L, A SO R R 2500/ B &k
I B H] Web IR 5416 B SEHHERAE , $2 1 T —Fh 3k
TR RS HERIE S XYZ/ADL R L k454
[ Web R 55 21 A4l id 5 B0 EHE 42 78 R B XYZ/ADL #f
it Web Iz 45 21 A 09 3 il b, 5 e op () 52 B oA 35 o
XYZ/RE 46 2055 [6] [ S, 43 7338 128 10 A6 56 A5 78
R PR AR X Web ll 552406 R G TRUE , A TT#E—
FEFRIE ok SEPRig 1T 5 B IE A D R 1 & 524

7 HRIE

KA G385 R RS I A S 79 o B 22 4 3R 5
A, H AT 7R R B ST Gl A5 PSS S b B T
JIZ I AR SR 3 T R XA 36 AR 5 B A
RESH T ARG G R B UE Web AR 55 445, fE—E
R B ARAIE T 25 R 55 1Y i s MARSC T R SRR A,
FETRGIN Fr) 1 2l A AR A5 v, T M o 24 1) 7 2ok
&, CTL 23U F 38 B8 J7 B4 I [a] B bl 2k RE
SR, DRLIMG 5 TG 36 AR TR ARG T 44 b £ AR 45 45, T IR
RAME . i TR RGN XRS5 (8] 9 95 R R, Jok
ME SR ZSHRAE (RS, PR, ey 3o JIE 55 45 A L R A ik
G, R T A 5 TR ARG I 5 A, L2 2 figp DR 26 48 e 1)
SR SRR MR AT T — P E N AL —;
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