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Composition of Web Services Based on Dynamic QoS
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(National Engineering Research Center for E-learning, Huazhong Normal University, Wuhan 430079, China)

Abstract In composition of Web services, several current standards of QoS focus on the quality of independent Web
services,and ignore the dynamic, compositional , network-savvy characteristics of Web services. In addition, many combi-
nation algorithms emphasize the overall quality of compositional services and ignore the constraint conditions of users.
This results in the recalculation of composition of Web services. Therefore, considering the dynamic characteristics of
the service and the efforts of collaboration between the services, the author put forward a dynamic standard of QoS. At
the same time, the author also took into account the constraint conditions of users and the overall quality of composi-
tional services and applied the constraint conditions of users in the composition process. Finally, we proved that the dy-

namic QoS standard can compute the real service quality of service entity and that applying the constraint conditions of

users in the composition process can avoid the service re-computing effectively.

Keywords Web service, Dynamic QoS, Composition of Web services, QoS, Genetic algorithm

1 51§

EH R IR, e KRB Web RE ¥R L E,
[k 7778 5 BB A B Sh R AR IR] L A AU 45+ TR T IR 55 TR 2
(QUERIME™ . WMAMAEBREAFER BIHTR
% FRBA Web RS H3h AMMALER, EAI—T8
VISR G . 76 Web IRSAH &9, B 2o 0 W 9 9] R BE
£ QoS HER. BRIMNFEHREPERE T A XY Web
R% FRRMEAR, R RES QoS MEEHPY, HiXE QoS
BERER B T Web RS HRE, AN T RE IS
BRI R, B SRS B e E S B B pE,
HMRAEBAHASHRESHERER, HZBTHANEERE
R RAR R

EESF LA b TRl A SC A Zeng™ 2 H BRI R LR, 45 A

)R HH:2011-03-09 R4 HHH.2011-06-03

H 18 T IR % SR LU R AR5 18] B UME X R A R R
BN, R T — P EhE QoS AL e, LA T AR E
AWK AR AG RS BEN TR AP HRELRTIA
Mg HAWR . ERRSESERERERFWERRER. B
RO 7 RS EITERE, MERSHA RS AAERB K
. 308 2 W EBEHAZENERM b, o0 EA R
FMAGRSHAEMRTIHE QSHELE I HAATH
Fh& QoS WRF A& AN ARG HBRHIIA TR AR
#4550 A VIR T LRBAE R LR 85 BRI
HTF—FHBIRAE.

2 ZhE& QoS R

7 Web R4 44 5, BUAT R LT QoS S B in A K &
RBTBA Web REAFHRE, M THSRSRERRZR

FXZEREE AL E = EMK G ERFEE SRS BB R R E KRR 2010

ZX01045-001-005-3) , i+ JE Rl B4 (R FHFIE XM IHE T REEAD R, +EET[2000]13 5), AP HH U FREFHRS

LR 5RFRL A, 2009BAH51B00) ¥ B .

AARA985—), B Bt , FEBFRH M AEIREHE . A T8 88, E-mail: bytal00@yahoo. cn; 3 il 2 (1969 —), B, #82, @ £ I, TEH
SIS AR S A TE R HERALBRI1963 ), B 8%, WA A B, TEWRR T E AR S TIRESEAR ARBEEM% kG

S BRE(1982—) , &L A, EEHE AW AIRRS .

+ 268



AR 45 B B B 1R BEOR AN B BBURAB, T 28 T Web IR %5307
Rtk AABHEURRS A S PHRERHE. ik, S0
ANZIRER L T8 QSHEL, 4% B TRS 3
AU R RE RMPMEX RN A GRS REBOEM., UT
BRI M EERRSE QoS MG MRS QoS WA H RIS
QoS R,
2.1 BEXEBEDZFT QS EX

SHEFEA Web %, ZE 4 8 QoS S BigtE T
(time) . $% F C(cost) . A] §£ ¥ Rel (reliability) . {§ & B Rep
(reputation) , EIHHERTH B T RS BN ERE. &
BB TEFARE 1.

£1 BEWFHE QS IHAELR

& W HHAR
QoSim  BAARARABEEME  QoStim™ Tirans T Towmit T Tproe
QoScs A Web R4 th X R A )Y &R g A

QoSret BEEEABATHEE QoSrel=w1 * rela-twz * relod
QOSrep W\ﬁé‘ﬂffg;g“%;&f}ﬁ » QOSrep =w1 * repat+wz * repold

19, REEHIE To AT EUB M RS IITH R
ICRRHE » He A BUL K AR S it (8] 1 38908 5 IR 55 % fe it 1]
Tomie 16 AR5 B 15 B 55 4R 435 38 355 B IR 55 FF 26 B0 AT BY B 1), Fhy
MRS Rt wE T B e RS ., — TS, T RS
RUEER A TYEREN, RENB AN ZFTHEL, B
I1=0, At BRI, RS Bl R =R 5 1 R, T HHE A0
—F:

Twir=n* 0,; 24 I<<O

Twie=00;% >0 B D=K
A on HHAEZKIR S Z BT IR0 O A RS w5 i fa 3R,
D AR, K N R IRE AR 8] T B IRSHHEH L
AR GAEEEDTTE P, w G=1,2) B E, 2 5 E
BOE Ac 6 ] P9 HRS5 PAT A DA IR 45 AT O AT SR 4 (B 3
BEORE , reln 5 relu FITTE T -

t od
.EReli 'ZReZ,-
rely == sreluyy = =
old
FHRS 3, W Rel,= 1,70 Rel, = 0, FFREMS.
t od
‘ZR,‘ Z)Ri
repu =’———_1t yYePud =‘——;zd

AR B Pt IRS BIITAE.
2.2 AEREDBTQSEX

AEMENREEMETESRS W 4 FHREER, T
PLSE LR QoS(CWS) = { QoSim (CWS), QoS (CWS) , QoS
(CWS),Q0S, (CWS)} . AR T, AL 1~4 RMAE ¢4
MEAFTRBYE, TRHAS Web RS AR BRI th 7] IR
7 QoS(CWS)={ QoS (CWD} (1<Li<<d) . W TARMRSE
HEEEH, QoS (CWSIHHRHAHIFE. 7 Web REHAEH,
K4 E Web BR5#RFT LB 821 Web IR %5 LU 2544
HREW EFEEW IEFEH 4 FEABRR) 045 TR,
R2ZHB TR EEHSEHIT K QoS (CWS)HHEH
B,

£ 4 B QoS (CWSH T, A~ BB BB RN, B
HE#SR, RRHERFNOREBME, RS THME Rel, —
R B RAERREAL, AR, 85 RS N RER

BB C, ATREIGE AT ELRANE GRS R
B, RN 4+ RSB, BLUERES RS
QS(CWOH HH T EBHEEABENERE. AXAH
QoS FAE L MAGMRSHE  MERBHEMHEQGSD,
MFHEMARERENBREANTRBES BN TAR
HATH— D,

%2 AAMFIE QSICWIHELR

fepa BET RAC T H# Rel 5 %€ Rep
n " Relews= R(-;pcws=
¥4 #H Tews =i§1Ti Cews =i§1C{ ﬁ Rel; iEIRCPi
i=1 =
T = n Relews= Ripms=
WS T pa— . .
#i%w Max(Tl"'Tn) chs —igla I:l[ Rel,' iglRepl
i=1 P
" Cows = Relews= Repcws=
ﬁ?&%#ﬂ Tews =i§1Tiai ‘:ilci“'i .élReli“i _lleePiai
Relews= Reﬂp cws=
BHLEH Tow=n*Ti Coms=n*G 'ﬁRel,' iglRepi
i=1 _—_‘n
m.
QoS! —Min(QoS})
Nor(QoS) = =

l\k/i:alx(QoS?)—lz/En(QoSf)
g/falx<aos¢ ) —1;&:19<Qos*>¢o,§mu Nor(QoSi)=1,
Max(QoS}) —QoSt

Nor(Qo$})=-—2= -
Max(Qo$) —Min(QoSt)

Max(QoS) —Min(QoS )70, 7l Nor(QoS)) =1,
1 ETaORAR , 414 Web R4 iR BRI AT LUR T R %
QoS (CWS) = él w: * Nor(QoSt)

KiP o N i PESREBHNE.,

3 BT QoS A Web RFAS

3.1 WebREEE

T HEBRREA SR EIE X bR, AS0HIE R
A Web REEATE . HEOAEZMIEST kIR Web
R4 (40 OWL-S121, SWIS, WSMO, SESMA %), AP
LBH FHEY g W3C R OWL-S k#iR Web IR % .

EX 1T Web RS A LIE LA —MITH WS=(P, M,
C, Q. Het PRBRFMEXRFRER, ERERS 2. H
ER REEE GRS MEMRIRS R, NH#RRS 2
HEMEABRASRS ULHAMHR;C RS TEEHR,
AERSFHEOSHE NEFGAERERGURRFIITZ
JEMER;Q RIEFHRRMAR.

EX2 BWEHNBEOSEIAUMHAR I —IZJTH P=
(LO), Ko I BZRSWMALES,ORZIRFHMBES.

TS, BTN EE LR sub-class-of i part-of;

sub-class-of ; A sub-class-of BFE /R A B B FH., sub
class-of E51&3% ¥, C sub-class-of A, A sub-class-of B, 34
C sub-class-of B, st A f1 B ReERHF Ak,

part-of : A part-of BR/RFA BB W— PR TE.

+ 269 o



part-of M EAA{FB M, A AT LLRRAS MR, Al LR —
MEE,B REERESHHRE.

B 3(semi-belong-of ,iEXBT) HBEHBNESR A,
B, nRxF A HEBE—ANITCE o, BEEZE B PR —uE
b, EB abTHWRIMTXR :a=bH a part-of b T b sub-class-
of a, B4 A semi-belong-of B,

FXFEHBWESREPWRTHNEXRT. FET
L. FERRBREBAFHESRRFS, AUELAHR
KRR,

EX AREERD K LEAREZIRS FBAR MG
HFE] S5 R A AR &5 b 2 SR B IR 55 S5 4 8 SO R &5
R, i e B AR A IR S PRy Z IR S R R IR 5
3.2 APRBRAERFRG

Web fiR 45 4G 7T LUR o, ZERIEF P R BB SRR

BRT.EHARSNEARREML. AT, EEZRS B3
HAEME LD, E L RREA A RS 0 SRR, HZ
TR %o S8 B B R B A TR R R AR T P IR AR AR 1t
TR %5 A BB, B0 P B R BB BT R RS
t. ~HETENAGHEET  MFAGIBR AL BHG RS
BHRR, TBA SRR AWR. 308, LA SRR MN
BeARIE , A BRRIE B AR BT RN A A IR BT R
R e. {EALA AT AR BLXAE AL, BN AA RS BB R
&, AT LB . XA EIRE X RBEEAER A
RESR, BEA RS BRI E A — &R, XN
RERKHEEMR. R RS HEGSB . B2RFEH P
HRBE LR

BAPSENHS RS REHRER A R A<i<4,
RAMERRSHBREM , Web RFEAE BIRRRDI—44H

ag et SR o R

BR WAZE, N THEMEE N=—1,BEEKE N=D
BIEOLT 18 QoS BB R AME. MG HEERARE
RATLLEM A R BB, BT 2B REREN.
flin, B P ESRH S RS B R ATR VN T £, BB 3RS
KT o REEMUFMETRB— PR A GRS .
3.3 MRHAFRE
BHE—NBIAMREH G RGN T LA A
A58 PAT5I1E AR . OWL-S JR 4 FE R 3588, 0/ 1 T
N RGETIER, AP ERURARFHBELEZBREHE
FI%. RS A AT XX AR T FURA R AR S
ERRIRTHANMSE . RE. REHEATIBREA WA
R AR B AT BN X SR A5 AT MRS AR R e B
EMHAEHR. WG, RFUHGTIERLTRTAPIITTE
PAT, BB RN SR E M AR . B EGTEN AP
RULRBEI

5T % HIT5 % |
Bl mEFASHE

* 270

EHBRRIAE D, FAEXEYN Web RSB R A MAKE,
Web fi 45405 & SE MBS A FT BEA 7 30 R 45 036 2 1 ok
EXEERRARBRS HEOBE. REEFEN ST/
R — 1 RE AI=UIUI ZRIP#AZE,UO R PEXR
W) R R MLER S AR ST AL N, B semi-
belong-of FEAT I . 4R Je W X SE R 45 B0 A AL JEAT
T—WLE, ERRABE LRSS Hik. BEwE 2 B
.

Al=UL,A0=0,AS=0Q
Repeat
%t FE—MRS S, if(1i semi-belong-of AD &.& S & AS
{
Al=AIUL
AO=A0UL
AS+=S§
}
Until 8F S
If(UO semi-belong-of AO)

PATHE B

e
Tof
B2 MFEFAD

3.4 ETREAZORZAS

TERE I H RS IV E B BB AL I BB R R R
AR S B (QoS) FAF T REAF A R AR . 2]
FEW R P TR R4 T RS & RS HTH S KRB
ERTARBENBR. — AT E T ERGEED
HBEREN AT, EXRTENHASEET . N THME
H B AR R AL B B, TRAEHE R P AR AR AR T 414 0
A, PASBRIIRMEEE, A RERER TSR N
AREM. HILZ T, B EEEE AR A 2RY
RAMRRACE S . R, A8 3CH 3R B Bk R HEAT
AR5 A .

FCHERR SRR M SR BRI, BT 2 R 3 — AT 4 AL
T—MERMEEHRER) . RERNKESTHARSE
BN RIERBRS A 1S HEERD . S ERAR
HF- GRS . T e R 5K B A
W, N A SCRAR SR RGBT . BT HERRHP
R A SERB S, AXGIATREERS S ML ILLRS E,
ERPE-NERVERESRRS S, BE—-TERERL
ARRS E. e a4 — 2 R X B — AR 5 AR A, L
H—A~ BAR IR % 72 12 0 55 18 BUX B MBI IR %5 SR R S
FRRGE RN S A B L, gt R 05 EE B A7 X R
B SAERIA S5 B M, AW 3 fiR. 7EEER
HEREH, EEHERCENZDTRET BRERAH
BE. A5 F BRI XHNERE FERNEER SR M
PRI RI SR 55 e A 28R, A B MR R A M & By 42 55 )
B, A SCRFSCERL7 I8 R RIERE S 5B AERE . RRERER
EXALTR RS NME, R R RS EF RN ELR,
FEFEATZE 7 S, T BARYE 56 AR P L 55 8] 9 1z
BXRFREN AR MENBEG ENE., BIEEREMEET
HATHAT R AER R A4 i GERAHO P %2 A
PAFRM—H B HdEEEE— 1A R



H—AEEANE B EEMEZEHZER ERFEHR
Y, o AAERIEN ERFERME, Ria, HiEE MRk
S hE R ERERE LT M A&, &
BAENHT, HEERA - ERBSEERERLR. BAE
B 4 B,

B3 EESH

WItRfLRhEE P AL S N

t<0, best=P(0)

P ()<

While(t<{N)

P(OEREIHHE
P’ (1)< Intersect(Select(P(t)))
P(t+1)<Evolove(P(t),P' (1))
Best=SelectBest(P(t+1))
<t+1

End

B4 mIEEE

He  BNETEREERGB SARKEEFRE.
— kUL, TR S R H S T RER N T HEER
Lo, GRS AT REXT N A TR . ML, BIA G A 735, B
WA T S A8 L IE R R » DA T 3 8 R A% 1 R AR 22 ]
AT AT A TT O B R MR R A
LEFEIREMS , TEIEFRAT , W DA Ty o kA 0 28 A R 3 R B 3 L
ET AR R AREE . R UEEHRRRGR
REXTik,BRRAEYLINS. b THHFEER A LT
W WA R SRR ZIRRG, B LA R BRI AT
T8 R AR AR AN AR BUE ALK, BS , best
HEH A AR R , B R P 4R AH T iR
LRI Ry 7o

4 KBRS

—R % B NS H B MansCaRC 1], R AR EA
B QoS HEF B, EMNBET AN BRSEFTBEXY . A5
FRBERCEEREBERAMBFHEE. 0K ZEFE
#R& SPBQ(Shortest Path Based on QoS), Eff1BRSIATIE
MOERFHEBRDBENEALE TR BEFHAGBEERTR
£, BT VB IR T E4 QoS B MA 4 RS 1 SRR
B, MARTAFTRNERAREE. SCAHANHAEHE
ML AR METHE QSHATEESHEET QSH
BISHEMPEREU R P RS REBAR KM A%
T RS B HE AR, M R4S 7L /R T BB 4T I i) A8 RUAT
BEFHRSHS . VLR SPBQ Fk 5AREHET
;A QoS FEGLA CBDQ M HE .
4.1 RIGTRES

BB (IR « LR SEER AR R IR] ) SEIR K B8 1437 3%, D

CPU Ny #2#% 3. 0GHz, W1 DDRII 2G, #:/E &4 Windows
server2003 ArMERR , FF R 1B H M Java,

LIEAR. B T HRTH AR Web IR5 4 & WK
£, AU RBEESREER 20 4, W EN R SERIBEVLAE R
5 ARG ARG Z AR R . ARS SEAR ) QoS J& WA [a] | 38
B TREEEE 4T E#ER. 8MREZEN QSR
B Bl — B R BUE T E R FEDLAE AL
4.2 XHMERBESH

T L. ihE A BEEE

B 82U A IR B 33 QoS MAEIRT 2R % Wi
MM ERNE . RS RARS IR IRMER 100,
B{E K=80,At=>5min, 7ESZHFT B, SPBQ BB A1 SCHR
BIENAS QoS & (CBDQZE 3 MK BN, SR &R
¥ 5 RS SRR RS HFTT 5 IKEHLIEE, 2R G X
5 WIS ITARE R ETTE ., R ARNRERENES
R

B 5 yilaf Bin AR

B 5 AL, A QoS ARHEF B QoS HniE, TE4R
HERE LA BRER . FHAER QSRR ERMZE
HERZHE QoS FR#E MR fEME R, X2 THEMESH
QoS iy BT , A HE B A AR 48 SE B A BRB BT B+ B AR
S RE, RSN RSEANARTEER D TRMLH
R 55 SE A 5 TS PR AR SCHR 1 1 QoS AR AU, REAS R 48 JIR 45 L 4k
ML OB RS R, £ — R E P T B IR Lk
B[P

IH 2. HEBRLE

HERUHIR P AR FMTIA RS H B AGHR
BN, ERTIAR P ARMGIAR P ARPFE G R
TR E B A R P BER A A RS B4 A aE (R
£ m) FER AR XA PR E RS BEitEE. %&
KEHB, — MR, X 5 RS A S BERETT 3 I
BLRERFY ., HASKMENE 6 Himk.

E6 MEHSHE

B 6 AT, ZE— BT » BURh A & J7 Bk B i Je) 2
AAHY, SPRBQ B R ME — R . BIERF B - 2ReT,
FE—ERE LLHIBRSETE, E 6 P S MEMTE
HEFF RN EE L.

BT LR BT, T LA HA TR IS QoS
HEITERAUTHRA: (D WTHUERS WRBEMYE;
T UFERKRE LR E BB RENRE.

¢ 271 -



BRIE VT ROAMILER Web RS, 10K LA B
Web [R5 E# 563K, £ RERNE S Web 5, N
AT RR TR AR, SO B IR 4 R A i (8
MR, FAXAERMAFRBOER L, BHT Web REFHE
QoSHE ., SEAMHE Web fi% QoS IRAIMI L, 357 QoS
BRI T R4 B sh S ML R RS H A P I MR e, 618
HR55 1) QoS IRPESE INE S R Bk Web IR %5 /T HRES. 57
B A0 P P ARG | AR & B KRR BE b 5 T R
FEIRARNEA . BRE, Web A4 MRS B 15 N5 B A
Web 45 1930 5 M4 7 A A F S E BT THE, 24
BRI 5B, DA o] BE MR b U Web BR %S
HESBEIENER.

2 % x &t

(1] FB .8V, EER SRR HTREHF L] HE
Pl ,2009,32(8) : 1668-1675

[2] Aggarwal R, Verrna K, Miller J, et al. Constraint driven Web
service composition in METEOR-S[C] // Proc of the IEEE In-
ternational Conference on Services Computing. Shanghai, China;
IEEE, 2004 : 23-30

[3] Zeng L Z,Benatallah B,Ngu A H H, et al. QoS-aware middle-
ware for Web services composition[ J |. IEEE Trans on Software
Engineering, 2004,30(5) : 31-327

(4] #BBESC, REM. —Fh HHF QoS AH K Web IS Z IR ].
HEHL2E L 2005,28(4) :589-504

(5] %=&,XX%,H/0H, % BTAEAEEN Web IRFBEHE
0. BB, 2005, 28(4) . 644-650

[6] Hashemian S V. A Graph-based Approach to Web Services

Composition[ C] // Proc of the 2005 Symposium on Applications
and the Internet Society. Trento, Italy; IEEE/IPS], 2005; 183-
189

(7] XIHE XM N4 —FARERET QS LRBHRE
ShAEBRE R [T], A% ,2007,18(3) : 646-656

[8] Peer J. Bringing Together Semantic Web and Web Services[ C]/
Proc of the 1st International Semantic Web Conference (ISWC
2002). London, UK Springer-Verlag, Lecture Notes in Compu-
ter Science, Vol. 2342,2002,279-291

[9] Zhang Lian-jie, Li Bing, Chao Tian, et al. On demand Web servi-
ces-based business process composition[ C]// Proc of the IEEE
International Conference on System, Man, and Cybernetics.
Washington, USA:IEEE, 2003 :4057-4064

[10] . BE . H0R, F. I A SRS ERI QoS HA R LR
LI AL, 2006,29(7) : 1167-1178

[11] Martin D,Burstein M, Denker G, et al. OWL-S; Semantic mark-
up for Web services[ EB/OL]. http; //www. ai. sri. com/daml/
services/owl-s/1. 2/,2006

[12] Harmelen F, Hendler J, Horrocks I, et al. OWL Web Ontology
Language Reference [ EB/OL]. http://www. w3. org/tr/owl-
ref, 2004

[13] AT 53R, RAR R & TREE LI QoS BATH Web iR %
PR, HEHLEER, 2009,29(7) : 1029-1037

(141 i, BT, e e, 2T ECH Web RSB 4
RHEREER . BRPHERR, 2005, 12(3):202-204

[15] Zhang R, Arpinar B, Aleman Meza B. Automatic composition of
semantic Web services[ C] / Proceedings of International Con-

ference on Web Services, Las Vegas, USA,2003;38-41

(E#% 254 R

[4] HuX H,Cercne N. Learning in relational databases; A rough set
approach[ J]. International Journal of Computational Intelli-
gence, 1995,11(2):323-338

[5] Wang GY,Yu H, Yang D C. Decision table reduction based on
conditional information entropy[J]. Chinese Journal of Compu-
ter,2002,25(7):759-766

[6] Wang G Y. Calculation method for core attributions of decision
table[J]. Chinese Journal of Computer,2003,26(5):611-615

[7] Wang G Y. Rough reduction in algebra view and information
view [J]. International Journal of Intelligent System, 2003, 18
(4):679-688

[8] Zhang W X,Mi J S,Wu W Z. Knowledge reductions in inconsis-
tent information systems [ J]. Chinese Journal of Computer,
2003,26(1):12-18

[9] REd4e, R4 AR, 5, BTATR G ENRE LB E&
AREEL ] HEYIRAE, 2009,36(8) :196-199

[10] Hegh . BF ZERM MR FRAMA R, FTEILR,
2010,37(6) : 265-267

[11] AR, LHERE, Phpk, —Fh B F MR E R R R YW HIE
I3 sHE BB, 2009, 36(3) : 205-207

[12] Xu Z Y, Yang B R, Song W. Comparative study of different at-

» 272 -

tribute reduction based on decision table[ ]J]. Chinese Journal of
Electronics, 2006,15(4A) : 953-956

[13] Xu Z Y. Comparative Research of Different Attribute Reduction
Definitions[ ] ]. Journal of Chinese Computer Systems, 2008,5;
848-853

[14] MRE, BRI M. — 37 00 2 R B Ry [T ). T2
#2,2002,30(7):1086-1088

[15] &%, TEMA, BHE, % —HR0 B BT N
WO FHLERSE, 2003, 24(11) : 1950-1953

[16] ZRLTHy, AR K. —MHi00 2 HIAERE R HCRBOET ], mAIRE
240 B AR, 2007, 44(2) : 277-283

[17] A8, HER. £ TARREIOZEHERERHRBEET]. it
BHLIR,2008,34(15):60-63

(18] B, wfhid, =R, ETW S REERREREREE]. it
HHL TR 5%, 2009,30(5) : 1021-1024

(19] B/, — Rk i3 BIAE R R FOR 2O ik U], BT K%
3. HARRIEAR, 2009, 26(1) : 86-90

[20] Bondy J A, Murty U S R. Graph Theory[ S]. ISBN: 978-1-
84628-969-9, Springer

[21] &3k, SAESR. AIRARMN RS R FEL D HEVBR S &
J&,1999,36(6):681-684



