$33% 11 it " HL =2 Eire Vol. 33 No. 11
2010 4 11 A CHINESE JOURNAL OF COMPUTERS Nov. 2010

— 7 SOA R RS HITM HEH R
Hem  H B

Aeor Tk R=HENLR - dbat 100144)

W B SV AREAEEIEN TR BT SOA BF R G F M0 5 k. 5 BT A SOA BAF AR
B 25 Y SOA B AT 20 S BRI P 28 25 4 o B2 F 5 T 5 P A AN 1) AT 5 R il 45 ) SOA B m R Uik 55 41
R0 IR 55 205 ) AT A5 Ja A 1) 5 LA B AT A 4 52 S5 R W AT 5 U SOA A R GE 1 Markov F# k. 42 ) SOA #1 {1
RGMLEA AR T . 5 — R % R SOA BT A B8 AT A5 MR B B4 1o . o i 3 2 5 ) 6 AT 5% L %5, 8
B SCHY R A TR

R AT R R G B T A PEVE A s oF Markov 7
MEESES TP311 DOI 5. 10.3724/SP. J. 1016. 2010. 02202

A Methodological Study of Evaluating the Dependability of SOA Software System

ZHAO Hui-Qun SUN Jing
(Department of Computer Science, North China University of Technology ., Beijing 100144)

Abstract In order to meet increasing need for the method of measuring the dependability of com-
puter system, this paper makes the effort to the methodological research of evaluating the de-
pendability of SOA software system: An algebra model of SOA software system and its formal
pattern for design a dependable SOA software system are introduced at first, all of the works give
a fundamental theory for evaluating the dependability of SOA software system; Define the de-
pendability of each attributes for typical SOA software element, the service component and the
service operation, and the dependability of an element that compose with the each attributes. It
argues that the SOA software system bears the Markov property if it is deigned under the depend-
able formal pattern. Based on this argument, it proposes a dependability model for SOA software
system. In order to promote the application of the model., a case study is demonstrated. After
comparing the difference profiles with other research work it concludes the advantage of the new

dependability model.
Keywords service oriented architecture; software dependability evaluation; semi_Markov model
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{local Timer. stop; //f5 |F 4
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[] local Timer. timeout / /44§ 5 B [8] P & A5 [ o/
{setverdict(fail); } //i% [A] 2% 545152 A9 3% e
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PP fa e R e B R AR 2 R, L Rk 55
LY BE Web Service R4, B A M IE K 5 &
PE R AT AEPEAUE 50 3N i ar = 0. 25,0, = 0. 25,
a; =0. 25 @, =0. 25, W EE A il 55 o0 & 19 vl {5 P &
AL (T SR8, 8 T 3R 15 A0 X LS8 i PF A 45 2R
W3k 2k A 38 i T — Sl R A& 2t Web Service
P OUE B IR A S BV B UDDI vEMHE B 26 . M1 i
BT SR8 AR AN N 3 s Y 2% R . AT
BT R AN B ) 25 45
2 EIMRETENTEHEEEEURFTFETESR

Zatk AR Pt a4t efER
G 0. 89 0. 90 0. 99 0. 99 0. 95
C: 0.88 0. 90 0. 99 0.99 0. 94
Cs 0.87 0. 95 0. 99 0.99 0. 95
Ci 0. 90 0.94 0. 99 0.98 0.95
L 0.99 0.99 0. 99 0.99 0. 99

PR 1 ML 2 {3 fFHRBEHME Q, (0
Py Xd; ()M A6 dn e 3.

K3 BEMRETENAERBHE

e
Cy C; Cs Cy Cs F
C 0.167 0.418 0. 260 0. 094
C; 0. 829 0.101
Cs 0.372 0. 379 0.188
Cy 0. 752 0.188
PLC 2 Cs By R] A5 1
D,; = 0.226 +0.167D,; + 0. 418D, ;
Dz_j = 0. 829D]5
(12

D;; = 0.379 +0. 372D, 5
D,; =0.752D,
fip X (A2)4 - Co 2 C il {54 0. 468.
ZEODHE T C B G Ry EPE. K. dal
PSR AT An] — > T8 28 2 2 19 A7 45 1 FUR A i) vl
F U G I A6 IRT A5 E w5 A A B % 3 ) 1) ] A
YA X O TR LR 5 5 I8 R G Al 5 TE I, REERY
YA P2 52 B A5 M 55 AR B T A5 T Ak A BCHR 2 5 #6e
ARG G 8 52 P a] {5 CF TR AS(H 20
JIACHS 19 R A5 A A D0 58 Ml 5 I A 1) ] £ 4 L

6 HEXMRILBRLER
R T SOA B P ARSI % th T 1 95 78

2R AT AF o 1 0 RE SO AT A3 o D A 2. R A
WA A 52 B 5 SCRT A RT3 07 T % D

(D) 1% 58 B 3 WA PR 2E 0 5 i s An 3R
FLAE M O AT A PR SO AN R R R Y HE
B P (N Wl = s WO P3N T | B 720 5 27 N
M TCVE R UE R AN & A 5B A, G 325 o A b 1 6
R R A SRR R S L BT DA% e T vk v BRI A R IR
BRI SEAT 00 JIT SR P ) A5 7, 940 2 L 1 P 31 5
BILRE A 1 ] {5 PR L.

H 1% 48 7 2 rhox A M e SUA AN U0 S B 1Y)
SR T AT SR T A5 PR A 11 5 002 0 S PR AN B
ARG T B O AR SCE S8 75 08 B 3 i ) 3 Y
AgEAE A SOA BF 1Y n] A5 i v 1 92 Br & B M
(o3 BE R B0 109 W2 4 Sy 1 {5 1 1 B &L £F & SOA
BRAE A PSR A R B TG 1 A v s o 1 LR L
L 4 8 00 R A5 D M 5 v 5 AR B O T B
A 5 W AR S o T .

(2) DAY S B A 1] 2% 0 AT A5 8 M5 0
VR FEAE Q, (=P, Xd.(O)H P, fd, ()i
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ANTE] 8 75 1255 Gutjahr 7558 SC PR A] S P F
Pe e SL— ARG R ER Loss O E ML FERY | X T %K
84 WO AR AN BR K Cost O T 1 — A48 52 10 1B 1
Je o SUAS TR R B o i Pk A RT3 590w USR] A
SCRHT 2 %5y J5 0 07 16 X 0 A TR AR B 0 vl A5 )
P A GO T LA 4 5 2R A A A S bR T
BT ELEE AN 8. Liu F1 Zhut 4R — A Web IR
% QoS NI fFHETEM B, I 45 th T W FP Web iR 55
QoS A fE MV 5 k. 5 T IO TEH LY R] {5
Oy SEEERE AT AT (S PE A PEAY 5 AR SCRIF AT A 58 1 a5
AT

3 A BB 22 4k SOA BF & 48 AT A5 1A A
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Background

Service-oriented architecture ( SOA) has been widely
used as a framework for structuring software systems cen-
tered around the concept of service to provide integrated serv-
ices to business processes. One of the important measures of
the quality of the service software is dependability that en-
sures the safety and reliability of the services. Although a lot
of efforts have been made towards dependable SOA, few
methodologies have been reported for measuring and evalua-
ting the dependability of SOA software. The user or develop-
er have to employ the model effected for evaluating hardware
system, for example the Jelinski-Moranda model and the A.
L. Goel-K. Okumoto model. However, there are quite differ-
ent property on states transition between the software and
the hardware system. For hardware system it satisfies the

Markov property which the Jelinski-Moranda model and the

A. L. Goel-K. Okumoto model based, for software system it
is hard to follow.

In order to meet increasing need for the method of meas-
uring the dependability of computer system, this paper makes
the effort to the methodological research of evaluating the de-
pendability of SOA software system. An Algebra Model of
SOA software system and its formal pattern for design a de-
pendable SOA software system are introduced.
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