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Double Auction Strategy with Invisible Negotiation Space on Web Service

XU Jun LU Jiawei WU Fei-fei FANG Zhao-ling XIAO Gang
(College of Computer Science and Technology, Zhejiang University of Technology, Hangzhou 310023, China)

Abstract In the Web service trading market, there is a common phenomenon with low success rate of single bidding
transaction between buyer and seller. The paper proposed a double auction strategy with invisible negotiation space on
Web service. The strategy proposed defines a bidding negotiation space containing the cost and quoted price of both par-
ties. According to the different environment of service supply-and-demand, the strategy adopts different fast negotiation
models to bargain. Extensive simulation results show that the strategy improves the success rate of Web service transac-
tion. Furthermore, it makes the bilateral parties of service transaction transform the traditional, single and fixed incomes
into variable interval’s incomes according to the market environment. Meanwhile, the results illustrate that the strategy
proposed in this paper is propitious to guide the buyers and sellers to adjust quoted price with the change of the market
environment objectively.
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Web R4 £ —Ff 3 F XML (Extension Markup Lan-
guage) , WSDL(Web Services Description Language) I SOAP
(Simple Object Access Protocol) %5 45 #E 9 i ] iR & 2244
(Service-Oriented Architecture, SOA) D SZIEE AR, FEE K
HHE AR RE R R, 75 R B B A 8T & H, Web
RERAREFRURBGEEHSEHAHXBEREAR. HEE
B Web IR 89 B0, anfal 2 A P 7€ Web RS it #0% 2 F
PRERE R RE BT IR 28 B AL AR 5 R0 HT
MRER. REEFE—BREITIRS IR R IED
BER HEHEAT AR R B4 2 , W0 AR 55 LA (Cost of Service, CoS) #l
iR % R & (Quality of Services, QoS), B#, R FEFHBBTIS
FE & PN RS TR A SCRPEE BB, X IR 45 i A i B
RIFAE, HEERRLRSBERLE, RATH X #T
BHZHEBARSEENEETX, RFBRFHHFRLA
a4, EARS HEREZ WA LA BUER, (B R 55 Hris 2 7T L

F)RHH:2015-09-24 R4E H$9.2016-01-06

R . RS T HABE T, RS MR
EmR S EREN T ERERE.

MRS TG T , TEMBRE KR T7 R #E4T B IR 5
FLA(EIRE . e N AE 5 M AN 27 L B — A A O
HEL XTSRRI FRELBRSIEH L. MEIE
SRERRT B — 20 BB B0 TR B 207, AT 43 BE AR 48 3K 32 77 2K
BB MESHBFRAMEAE. BT EERHAN
L E T AR BT HE A . MRNREEEHRSER
PEAEPR AN AR S5 BB, AR 97 E AR AR AR S5 M AR TR E . BRI T
T R 95 % WRAETE SR AR X (B R B 00 T 4 38 5 R 8 R 5 3 T
DRGSR AR, HPEENTEE REZTHER
S BRGS0 AR 55 3K 07 A B A RS T . AR
SR AT BE S 30 J7 BARSZ BB ) T IR 4R & R BHSE
T TR R A R AETE R, L LS PHRRS K5 Kk 52
B BEHLS Pk B RERRRIZ 5 W7 B AR 45 AR FiE
R A AEA I H AR R O TR 2 XU L 1L
A
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2 HXHR

ERFEAEHFRAE, Sutherland KRR TEE RS
R ATASE LRI . BEE RIS AR 9 B, SR AL 7 W AR
MREAE BRI T EMMARY, XEE N ETFHREL
FEH P RESRER RS EERER LY. Gode %
ABRE T 28 ENFHIA LI H MDAM (Multiple Double
Auction Mechanism)!, SCBR (7138 i T 2 F SR AL HE
MAER TR RS, MHEE AR FHAT TR, CERI5]
MIAE SR X a HSE Y FEAE B4R T SR M HAE, 3 I
HUNAAERZHEAETWRESES. &3EPaEn,
R[] Y T ZIHEFFE T Y PRaaS MM AEIEAS, AL
DAEBFFT P 8 AR 45 181 8 141, SCRRCO TR i ShaS & M TF B 2
WA FIRESLIRA . SCERL10 1B 5T A PR BT URE 1 52 1 HL el e 16
RE4E QoS TR, HEEEA B &K MR AR ERMN .

PLEX FHRBERERFHAINEHATHRETR—E
Hr BREARAC T R HR R —E Y LA 2 AR %5 XU ¥ F3h
BEATHHER AT R, A HRNZFBHERZS
R B T R AT B AT R

3 REBRMhETEEARSEEN EHRER

HMBE—ENRRME, &R EAESBREHEE R
AR LD I KM INSDAM(Invisible Negotiation Space
Double Auction Mechanism) , Bl 25 fg 55 B2 — R i BT X
E &M, FEINH RO BE WU EE. REREAFD
IR 45 LTI P L 23 (B R A A AR B I AR

FEX 1 INSDAM REFAEBBE LK A=(S,B,R),
Hrp.

(DS={s1s52:855 5, ) NRFEZF MM ERES, s =
(SNiyspirsci»(gan Q2 > rqa ) NEMEEZH IR F MM E
#,SN RFEL, BETREREATIREE L. SN KT
BBE L REME BN MIMBBER AL G, sp KH
HARFBYr sc; HEIRSF A, (g g+ > qa ) HETEER B
REHEEBESE.

(DB={b1 by b5+ b, | HIRFEH M ERES b=
{(BN;,bp; sbci » (g s Qiz s *** > Qe ) RAER S KRR R,
BN AMRBEEFEL BETRE T RATIREE X, bp: R H
RS i s b RHBAYY 2 (g r g s+ > g ) I FTER IR S
HRERBRMHAR.

IR ARG B WS, R= (5,8, v), K 5 IRIHE
GWIRSEH b IS HIRSFEF v IBIE M .

EX 2 INSDAM g R 2= A DIS B F X5 4
RIS 8], WA A ] INS BE T X5 RA 7%
gz, Hd

(D [sp, +oo) IS LI B E E X 8] DIS, , (scosp) R
R4 £ SE INS, ,sp HREZHBEMr,sc
AEMAE

(2)€0,bp 1 MR % L FH M E I X H DIS, , (bp,bo) KR
FRITEM A INS, ,bp HIRS KT H M bc AR
Hrig .

(3) % (scosp) U (bpr &) # D, ST FE R B3 B 25 18] A
T, BR be>sc, AN o /R se<lvlbe, ZHHH,sp
M bp BATFHY B R be M sc BN MEBHEA , AAFRAPL
FAT A, B AR Z BRI i,

EX 3 INSDAM A4t 3t AR 3 305 R A 18] B LM
WAEIZS ] INS, He

(DEFHETHIE T LR HRERMAAE, A3
X7 B 2% , B & e 2 XU M sp,bp, LA DIS, , DIS, 38
B1EH INS, 0 sp<lbp, INS=DIS, UDIS, =[sp, +oo){
0,6p]=[sp,bp]. BB sp>bp,#TiLL INS,, INS, 35
¥E3k INS, W sp>bp, INS=INS, U INS, = (sc,sp) U (bp,
be)=C(sc,bc) ,

OXFTHHBET L ERLTEF MW REL K
25, B R E 3R 4 bp, LA INS,, DIS, 32 84E % INS, INS=
INS,UDIS; = (sc,sp) U 0,bp1=(sc,bp].

O FHHIAE TR HRE DS F LT R R LI K
25, B0 e B2 M4 sp, UL DIS,, INS, ZZ84EH INS,
INS=DIS,UINS,=[sp,+o0) Ubp,bc) =[sp,bc).

4 REER =18 00 AR 55 % 4 X (5191 38 SR g

ZHEES WA AL R T RF R BB b R 2K
FRIE I HES | 4 BT IR AL 7 B 12 AT A% eh (IR B R OB 5] 4
B 1R . Wi EFRMER U6 1 %P4 CE(Eompeti-
tive Equilibrium) 1% , LR MM R T REIMMEL. K
BoR 2 B EBHFIR TR DU RSB KR R WS, BRI
TR AR R S BB B IR 55 F R 3R, 7E Web IR 55 903K
AR5 BRER BRE B R MBI R .

“ ....................
# 8p4,Sds
#® ,
bp,,bdi sp3,sds
bpz,bd;
bp3,bd;
Ty
o 1 —— bp,bd
8p1,8d; !
1 —  5p,sd
1 —>
CE %E

A1 ZEEVEALTIE

R 45 B A SE AL 41 BE B4 2 0 DU $A3E AR 3 AL AT
A, NEERBE RS AR, B B — R AR IR R 1)
35 RM
4.1 TEHKRE

1 R XU FESE B LAXUT 1A 1 o B ARV R B3t
HATR RS RN BEMTEFRM . W7E INSDAM +,18
ARSI, LRWH EE T AR 64 B 7 = 8
INS, [ it INSDAM #4523 B A4 AR 48 R [R) B9 i 3 31 858 i
KARERES.

(O EHETHIE INS=sp,bp 8k INS= (sc,bc)
EH v I WA P EMERE Hy W A PREME, —B v
BUEIET sc BRE BT bc, WEN TR X5 TRIER:
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sp+’1‘02;32, if bp=sp
bp+ LT, it sp>bp and se<bp+LT<he D)

0, if bp+ L2 pe or bp+ LR <

(D EHF A HHE INS= (sc,bp 1, Eh v BB REH
H Y bp ABIRTER F A sc Z b, EH v Rbp Hsc Hh
IE{E:
v:{sp+l—72‘2——sc ,
D, if bp<sc
X FTHIFET INS=sp,b0), EHr v AW EE
H A sp ABLEL T AN bc Z T BN v hbe Hsp
R RlE
v:{sp_'_b_c_;_sg’
0, if be<lsp
P b R E Y SRS B 18 T A SE SR A 89 fR B, Rl B
XARBEAR R T IR E N L W AT iR B EMEEE
R BT BB AR 4k, B Y INSDAM Z 0 -4 Fl F95 § L%
S ARETT R AR R 5.
4.2 HEER
INSDAM # B8 Brrg X35 | A BR & SUR LK 8% L, 4R
R R B AR 45 LT A S , R AN R R - B SRS
(DRFERLF TG, EMEARE - SEME %
EFEp 5 se NBAMRHETHF, WE 2 fim. REM
EEARRBH A RBRENT . REBRER (DHEE
fir. WREMFFE, FRIRE R ; WRE N SFEFE, MBI
EFRKRBERREED — S, KRS RFRERAR
EHBEELTRER.

 bpe
#

if bp=
11 bp_=sc ”

if bez=sp 3

B2 LITHHIET g B

OMBFRN LT G B R LTI bc 5 sp WEE
BRUHES, A 3 BT . RIE MR BIA KB A R R
EZXOTREREXCOHEZN. MEENFE. RFR
% BE s MR MAFETE , MBIBR L T7 » KL A B —T7
. WASETT A RER KB E AR L TR’ .

B3 ZITHHIET A HEes
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(O UNRFREE N 39 HiT 47  WIARE LA b 207 i s A0 3K 05 vl
R BUORREHITIHE R (OHEEN . BRFEHER
SR B K AR SEER AT SR
4.3 HE&it

454 INSDAM 47 B3R WS FIE H S mg , 3R Fl— R M U g
Pl INSDAM B ditang 1 fig,

*1 BBRIEHEZE KRS NaHERAE

Algorithm INSDAM
1. for time t=1;: T

2. collect service buyers’ requests B{b; ,by+++,b_}
3. collect service sellers” requests S{s; ,sy,**55,}
4, for int j=0.S, length

5. if MAX(bx. be) —s;. sc <C 0

6. remove s

7. for int i=0:B, length

8. if bi. be—MAX(sy. sc)<C0

9. remove by

10. if count(B) >> count(S) //seller’s market, generate Ry
11, while B. length !=0 && S, length 1=0

12, select MIN(b,. be) , MINCs,. sp)

13. compute v with formula3

14, if v exist

15. remove bx,sy and save to R

16. if v=0

17. remove bx

18. if count(B) <C count(8) //buyer’s market, generate Ry,
19, while B, length ! =0 &.& S, length ! =0

20, select MAX(b,. bp) , MAX(s,. sc)

21. compute v with formula2

22, if v exist

23. remove by, s, and save to R,

24. if v=0

25, remove s,

26, if count(B) ==count(S) // balanced market
27. generate Rs by compute v with formulal
28. generate Rp by compute v with formulal

29. count MAX(R;) ,MAX(R}) and select the MAX(R)

30. select and excute R

PR 55 1032 58 BRUS » B 32 5y B BA S R o B Ji 95 3K 3
T7 I RRBIRS AR LTRSS HE . REEA RBAFIH
W 25 L T7 WIBEA T — B W A8 ¢ +1 B IR FHAE .

5 LR

51 XBBM

R T BB SCHE T BRI U i 25 [ A AR S5 R 2 XU A3 3R
-5 EL At L [ 41 SE SR G B S [, AR SO A RIS . 58
— A LR R T HF R F TSR RS MAFL T ETR
T 1A 25 I A R 45 L [6) $ 32 SR B INSDAM F13E B 1 3L 1) 44
SEHLH ADAM, 508 S FAE P MDAM 7E iRk &5 38 36
EmzEN, FTATRERTARBESRBRT, INS
DAM 7E R % 28R E 5.
5.2 ZRRERS5HR

ERE—HLB PR T LR &M

(DRFEFEER m,REZFHEEHR n, m, D RAH
{4518 (20, 180) . (40, 160) , (60, 140), (80, 120), (100,
100).(120,80) ,(140,60) (160,40 ,(180,20),

(2)3ET5 i A IR 3895 43 i U (50, 90) » 38 77 L4 B
BEARMA B A4 HEUG,10), BHHEM RN DS 276
U(60,100) , 34 BN B 2 (8] FIRE AR A 35951 434 U(5,10) .
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B5 RTHEETER

nE 4.8 5 frR, INSDAM #f H ADAM, MDAM & &
REBRGHRNR, IRREANREDE S A TS
MAREITRAERZLE .

FEHTBRPHROTXRL&ME.

W RFEFYERD m, MFEZFEEA n, (m,n) RFH
B4y 514 (100,100) ,

(DXL FHEY  HM RN 545, 3 3 H. (U60,
100),.U(50, 90)), (U (60, 100) .U (40, 80)), (U (60, 100,
U(30,70)),

(3L U = AR R L RARKIZE N E RS M
M 1%,2%,3%,,13%, 14 %, RIG 5 FIHH B E LA S
1T B 95 B9 38 B LT 3B .

() BT A SERIIEAT 1000 W, FH 45 51 30 1 2 {8 4k
HBSEER.

T 6 BN, BEAE YA 23 18] B3 0, AR 45 XU 32 5 3
RERR. BARRMEZ T RO X BIKMET , B2 E 3t
FRE I E WS EBCR RN F K, (B R —E W #E =
AT RIS .

M K W (030,(60100)
o ER(080,e0100)
@ —e— X W((30,70),(60,100
5 10 15
W E RO

B 6 FHRFHRIFEBHERL

GRE 7 Web REMHUK S B— RS MMAELL
R BUIR %5 35 32 X7 3o F IR 45 W 28 MO Rt R 5 B L TE R 45 Th
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A3ci T R4 B IY 1 7 25 (6 69 IR 55 0L 16 $8 32 SR g INS-
DAM, 5 T B R % 3L 77 WA S B4 B L 07 A5 th i
T MU SE 2 RN D R 23 1] INS, 48 ) T 4K 88 o g = et
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