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Implementation of Web Service based Matchmaker
for Distributed Visual Media Retrieval
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ABSTRACT

With the rapid increase of Web Service sites, one emerging problem is how to find the most appropriate
Services from the massive number of similar Web Services. A matchmaker is an agent system, which
find the best Service providers for the given queries. In this paper, we propose a matchmaker for the
distributed visual media retrieval framework, called HERMES, and describe how to rank the resulting
Services based on the QoS elements related with visual media Services. To show the usefulness and
correctness of the proposed schemes, some experimental results are also shown.
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serviceMatch(query_serviceDomain)

begin
for i = 1 to num_of service do

endif
endfor
return with matched _servicelList,
end

// query_serviceDomain : service domain extracted from user’s query

// num_of service : Number of all services in Service Registry(UDDI)

// serviceList : information set about all services in Service Registry

// matched_serviceList - Information set about all services matched exactly with query_serviceDomain
// serviceltem ‘Information about each service in serviceList

// temp_serviceDomain - Temporary variable to save Service Domain of each service

temp._serviceDomain = serviceDomain of iy serviceltem in serviceList,
if query_serviceDomain = temp_serviceDomain then
add i serviceltem in serviceList to matched_servicelList,

J2! 8. Al2io|C|of ME|A OjA 2tpa|E



134 HE|O|C|o{8ts] =2X| M112 H25(2008. 2)

=]

4o A AEE A7 vH ol
AAE o g3k, 7 A7 mElo} A

wojels AbgR Aol FEH A

e I L By
AqH o] BF
H| 29 AuH]XA

]

Hl 2~ = Q] (query_serwceDomam)A vl E 3
o] FofFTh 4 Mul2 AL A BE A7 By
o] ARl2Ee AR AFH E=2(serviceList)S
ol o o3 HEo| X3 MulAEY FuE &3

tHA 529 TE MHAEF query_service-
Domaing vl udle] dx)sl= AMB|AS Zo AdE
AB2~E OIg JRE AMulA &

iceList)ol A &3},

£ (matched_serv-

3.22.1 QoS 8.4
1 ojAo) 42 918 Auls ARl A7) H

o] AH)29] QoS 848 BAZT) Y 8425 &
B]-&-(cost) 9} A|ZHtime)& METEOR-S Z 24 E[13]
of AtE ¢ AMH]2= QoS 24T HE-2 ST ¢ Ay

25 o] §317] Y3l AEslof st AU %%

ofm|ap AJZE § AH]2=9] o]§ A] 8o g ¥

T S A0S ms d9E YeEhd Aoldh ’\Jil‘é
(reliability), &% (capacity), 774 (robustness),
A& (accuracy), 7H&Ad(availability), &84
(interoperability)+ [14]91A] A¢kE 4 AB]Z QoS

209 Al 37 aagolth 27e] QoS Aol B B 12 e o
£ g Jd=u HET AR A= 1 el S-S
A2 v ol ofa) s Anls e lel 2 ek o3 Aoz AU Yux] QaSe] Ao o
A2} wg o] MulAEe] EFo] A HH MHl L o] 242 o238 oz Aot
S BT -7 AHAES FeU 2 &R 5 vl ) 4= (numOfMedia), ¥ A 8]/ & (mediaResolu-
< gEsloF &t ol S8 2 AHlrit QOS £ tion), 5 (compressionRate), X X &4 & (infor-
A gofstal of5 9 ghs Ade® FAG e ationLoss)E A7 wTol(1d, B4 Al 29
ok 3 ol d HES ABHeE Hrtety] 93l TEAQ QoS Q42 HolZrh ulx sl v 1 s
FABAA ALE-8lE FF4 G (standard score & To] Ao 7 7to] L 4E o2y =g
T-score)& ©1 &3t EAHFE A AREAE] B9 1 3ol B £33 S5ty
FH 1. AlZ} OJC[0] AMH[A9] QoS 24
QoS &4 a9 HL (9]
cost & ARIEE o] &3ly] A% 314 Hl& > (O(dollar)
time A MHlz o] & Al 8 W Bd S AT ms(milli second)
reliability A Mulz o] & Al 9o g Fw Ad gF 0~100(%)
capacity A Aul 27 B4 AYS + A= A o & > 0 (integer)
robustness P AMulz= 2 A] ZEFE AR gholl ik Alx"le] XE TY 0~100(%)
accuracy Y Aulz 8 A ZxE 2 gol & AEET 2FE) 0~100(%)
availability A9 Az Mul=E 2H3tAE o]& 7ted F de FE 0~100(%)
interoperability | Bt Al2¥g o] A5 S84 0~100(%)
numOfMedia Alzb wltjo]l Mul27F BReta e wiAl e > 0 (integer)
mediaResolution | A]Z} ®]t]jo] Au|A7F B3t Qe A S FHF A= > 0 (integer)
compressionRate %];t 1\1‘;]]0; julﬂ:} ot AS AAE HR GEE A deA 0~100(%)
informationloss ;}g Htjo] Mu|2=rt Seto]AEA miAE AF & o FAd=H= R 0~100(°)
AlZb vy o] Muj27t FEto]AE A olm| A& 5T wf HAYsE F -
oneWayDelay WENZ A A7H ms(milli second)
dataRate Azt wltjo] MUl BRg $PFES] B data rate 0~100(%)
. A1z mlt)o] AMu|27t F9A-S A4 (streaming) S W A= HT U E o
streamingDelay 93 A A7 ms(milli second)




AT

ey, dekd XA (oneWayDelay) 84+

Azt vt Aulse] 2d AE Al HE YEDD
A AZHe deiE AR [15]914 Ake 1¢
9 12

U A A7HE ms G E FAEH
SFE g Au 2 FFsth A8
(dataRate)& & ZthE Azt vjtjo] Mu]27t B
o FH dHlolelE&E I ol ¥S =
Fatthal degtt (15194 5973l da A
23 A 7E&S 16~384 kbit/s2 A& T2 Jd=d
A" A 2 3 5kQ] 200kbit/soll A o] B
d5E e MESS A&t 2EHAA
(streamingDelay)= 5974 25 Al H WES
3 AR AR o] FAt FEFE T AHlE
o) af gt

3222 QoS 849 AR ¢ #e WU

Az} wltf o] Al w S 913 QoS 8.4 HA|
Aul2 A4 Wl AZEt. HERMES A& &7t
AHalo] B3k MulaE 52 uvjoh Mu|xs 2
25 AFOE tModel FHHE QoS 225 A5}
AR5 A Dok QoS 84E AA| A7 ujte] AH|
2=0o] 3t QoS S S 7FA| AL ojof 3}7] wjEof
MBIz LT RO A oS FES FHE Z
87} At ol Y3k 9G&-& HERMES F A Ae] A 1]
2 Y7t A2"o] @i glon RE HERMES A&
259 A1ZF mt]o] Mu]29] QoSE &4 37 913l
Au| 2 7 A|z=Flo] A)H o7 ST Aujzd A
3t A5S SA3e I AFHoE FHo| &

[e}
7}53% Bio] tsix]E HERMES A 3A9] o=}

4 Al2t OjCjof HAS o8t & Mu|A 7| oix|ojo|7] 7§ 135

$42 neZoh
3223 QoS 8.2:F o8 A1t p]r]o] Aul2e] 247

A2 mltjo] Mulz~e] Aul2~ wj A Zde] ¢hg
H Fo= wjAE A mHo] Au 2o BES A4
stAl Bk Al BiY o] M2~ QoS 84 F )&
g ARl AL o] BES o] &3l HZH 3} H A
Zy g o] Muls BE2S AN "o 52L& o
Y A v o] MuAES EdEa glom Mulx
£ HAHgE SAZ AEHo] Ak AHIE EEo
A F7HA A3 LE QoS 2450 XgE =
7} w|tjo] |z~ tigk Auj2~ BH S 317] Fo
5 249 gs 2AHT Bart Ik vlEoy A
2ol 1 o] AE4E 43 QoS 84 E ¢S

98 dg glo] 2= AEstd Hoh 28y A
F=uf wj A sk 2ol 1 Fro] F4E S
QoS 229 A$E 72+ QoS 849 Aol A g
QoS &2 S Wl gro = uliolFEth o 2 Eo o
H Az} vt} A9 A9 ghe] 93Y A
7(100—93) & n}ite] Zt}

ojF 2oF X2 EE

H| =9 QoS £4E59 e %
Zk mgo] Myl vty 8 4 gEo U 2F A
FE F3ta ol F e =9H T3loF gt
ol $3lA WA slol & AL 7] QoS 8
Zvith B ghs Fehe Aolth ol A& AHl~
22U 7t7to] QoS 8459 HA(mE Fite

FAe Hola Yt} 3714 servicelteme AH] 2

fe o

BN pe >

ql

Al

N
o

1eo] A

2E A

o }‘D
o rn

ﬁ
il
o

3o
|

5

5525 FA3tE sty AMuls FES ov
AHHERE 98 den o) g dFF F1=2 &1, QoSE MM~ dEo] 7k 3 e 7 QoS
2 7t 29 QoS 8AE9] g2 Auls Fn 82 Fh(cost, time T)ES ovlatH ALt A Z4zh
B AE B Avls AGzd AZE Az vide] o) 24 BAHL £ ne B3 Aus FE
AE 259 QoS £40 Wk 18 9% ol¥d  vehdth
HERMES 7} 7t2| 0j x| 2 0] 74
@M~ H a0 - @FFE Qos
Qo5 2+2 stgeict, Service BEFHLED | Monitorin
+ Information S g
Manager ystem
@2 HBR2 M
SOAP on HTTP H!A%EI}Q:JS 2t
2 s3]

2l&h0]| £ AHEl HERMES R Z37HE

¥ v ¥
HERMES H|ZA} #1 HERMES H| 2 X #2 s HERMES ®|Z A}t #n

T2 9. A2} Djc|ofME|Ae] QoS

275 9 QoS 24 7t A4 T



136 HE|O|C|o{8ts] =2X| M112 H25(2008. 2)

servicltem,.QoSElement + - 4 servicltem,,. QoSElement

i

72 Qos 2avlt B TF O BA 2 A%

ol Aul2=9 QoS &4 #o #FE UAH9E T

|

gtk FFUAE 73HH o] F o] &3t HFE HFE
T & Aok oF FA2 47 dF QoS 849
3 TFH2H () BF HF(T-score)E T3t
TS Bola Utk

T
|(servicitem,. QoSElement —m)~* + -+ (servicltem,,. QoSElement — m)~*

N n

. servicltem;. QoSElement — m
getTscore(servicltem;. QoSElement) = (%) x 10 + 50

N

rsL 4

1—1:1]
=5
].

getTscore() TFE ©] &3t ZE ’*]
/‘W 229] 7} QoS 8.4vith EFE A5
= o5 A 2ol ZF QoS %F %‘j—rd

N
ofN do T
N2 9

(QoSWeight) & &3+ 3k BF5 F4itste] a3 An]

serviceltem;.rankingPoint = QoSWeigst.cost x

getTscore(serviceltem,.cost)

+

+  QoSWeight.streamingDealy x

getTscore(serviceltem;.streamingDelay)

AR AdE o T Aulas HHstd
A7 Hlt]o] MH]A BEEo| E71ET BE AH] 29
AT ALtE o] Al wH o] MulE B F
e Foll= 55 o] BE AulZd thate] =93
A7 AE AR FEste AHS AXE HEHL

N

= #7318 A2} vlro] Al 5o o] A7
A 28 108 AR 28R A2 EY o] Ay
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BEARE ]

37 5 Hola gtk

serviceRank(matched_serviceList, QoSWeight)
// num_of service :

// s[] : Array for T-score value
// sum_@QoS_values : sum of QoS weights
begin

for i = 1 to num_of service do

to calculate T-score;
endfor
for i =1 to 15 do

assign the average value to m/i/;
endfor
for i =1 to 15 do
calculate s for T-score of iy QoS element;
assign s to s/i/;
endfor
for i = 1 to num_of service do
for j = 1 to 15 do

endfor

add ith serviceltem to ranked_servicelist;
endfor

return with ranked serviceList;
end

Number of all services in matched service list

// matched_serviceList : Information set about all services matched exactly with query_serviceDomain
// ranked_serviceList : Information set about all services ranked by using QoS values of visual media services
// ml] : Array for average value of QoS element value of all service items in matched service list

// QoSWeight : weith of QoS of visual media services

replace value of all QoS elements of iy serviceltem in matched_serviceList by new value

calculate average of iy, QoS element value of all serviceltems in matched_servicelList,

calculate T-score of jm QoS element of ith serviceltem using ju QoSWeight, m[j] and s/j];

assign total T-score of all QoS elements of iy serviceltem to rankingPoint of 1w serviceltem,

sort serviceltems in ranked serviceList by rankingPoint of each serviceltem;
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findService(serviceDomain,QoSweight,query)
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cutomizedQEury

Goh Azde  TA Aol A ARHOR Cf Blg ol 4aA e
S9] QoSE 2k A U AW I Auz AZAY e FE dojr
#5209 37 sto)A Azt mre]  SUN jite] Java® EFs7= ?‘&4
Matchmaker ‘ MetadataReqistry
T
i | I [
1 | | :
1 | |
inferQuery(serviceDamain) | } | :
! |
inferedknowledge } ] i
___________ |
il readVisualMediaServiceInformation{extendedServiceDomain) | :
-l
! st | I
N T N Tl |
| |
| | I
> serwceMatchung{semceL\st) } : :
| : I
|
serwceRankung(rnatchedSerwceLust QoSweught) : :
customizeQuery(rankedServicelist,guery) } | :
1 |
1 readMetadataMappingInfor(matchedSer\riceList) :
metadataMappmgInfonﬂatlon
e e e e e

> metadataMa pp'ln g(mappingInformation,l']uery)
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E 2 HAHolZ d8e flsh A= HERMES MEAIS2l QoS 24 e
ujtje] Aul2 Sl S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
Cost 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time 15 25 50 150 150 150 150 30 40 50 150 150
Reliability 99 98 97 90 90 90 90 90 95 95 90 90
Capacity 500 500 500 800 800 800 500 500 500 500 500 500
Robustness 85 85 85 98 97 95 85 85 85 85 85 85
Accuracy 99 98 97 85 85 85 85 95 85 95 85 85
Availability 90 90 90 99 99 99 90 90 90 90 90 90
Interoperability 95 95 95 95 95 95 95 95 95 95 95 95
NumOfMedia 5000 | 5000| 5000 | 25000 | 10000 | 15000 | 5000 | 5000| 5000| 5000| 5000| 5000
MediaResolution | 40000 | 40000 | 40000 | 40000 | 40000 | 40000 | 80000 | 70000 | 60000 | 70000 | 4000 | 4000
CompressionRate 80 80 80 80 80 80 95 95 95 95 80 80
InformationLoss 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01| 0.003| 0.005| 0.001
OneWayDelay null null null null null null null null null null null null
DataRate 80 80 80 80 80 80 80 80 80 99 95 99
StreamingDelay 300 300 300 300 300 300 300 300 300 50 55 30
4.1 AlZh OjCjof AMd|AQ| DiX|mHo]Z & sttt Ae & 5 AUk
B A3 = Al St A= ANS
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4 P3 1041.521 P10 1129.781 P9 871.936 P4 1209.590 P12 545.883
5 P8 1099.450 P8 1210.163 P4 996.763 P8 1212.783 P1 551.088
6 P9 1128.189 P12 1211.549 P12 1001.342 P1 1219.374 P9 555.679
7 P4 1246.403 P1 1216.754 P1 1006.547 P9 1223.965 P2 557.349
8 P12 1250.982 P9 1221.345 P2 1012.808 P2 1225.635 P6 564.043
9 P6 1269.141 P2 1223.015 P6 1019.501 P6 1232.329 P11 566.076
10 P11 1271.175 P11 1231.742 P11 1021.535 P3 1234.472 P3 566.186
11 P5 1273.634 P3 1231.852 P3 1021.645 P5 1236.822 P5 568.536
12 p7 1280.338 pP7 1240.905 P5 1023.995 P7 1243.525 P7 575.239
- 875 RE 242 BT 2% A el 5L FrHoz wsiAY]7] wRe] Alte] Au
Mu 2ol ] S xH o Hajsta Aok QoS7} AR AHlAE w97 Assta, W A
st 2o ANE @ MPANE wpFo 3ol M FHE AulzE 2907k BolAA Hol e A4 2
)5k Az} vitio] Aulzel Auloly) Tge] &  olgkw Azte] EE@A Hh $58% A2 vl]o]
&% HERMES®] Wjxmo] AL X 49} 2-& 298 AHA5S Zohlo] B} £ 298 AL 4 A
Byh WA 3 A oo it FAHow o sFEch o)A WAMAS o gdE AzTe
AAE gFstH A &5 P o] =2 |, 2 Aol Azt mgo] @ Au|A AME J15ETh
33 A2z} gglel &k 2 ol A2 S+ 9n
A ATE oF A9 IR WFHL Utk o] 42 A5 A
e <
HIehel AR QoS T WA A= iR elo] el SRAIe] 3t A5 L 9
2= =0 o o 2~ o =
T =2 2E #4907 WA a5 olo)= S A7} u|o] MH| A Az HEd
‘,n‘_‘:_/\ﬂ.a}:ﬂ—q/\—]o T8k A o o
EHE]]]_ jﬂ-o:; 06"*]0/\1 H]/\] /\1.;:]__9_] ‘}0}]]—401“01 of ] 25 (107, 10074, 5007, 10007})S ¥HEI1 ©]
7 - H 7 = AL
IR ey S A8 54 2% 1A, 107, 504 el
3] Pt %
e e v 237} Boke WA AE 2R3 1
Or= = = < u PN
A& 8ol 478 7, 8 99 Aul F 109 AH 27 2 120]4 HolE ZAXSL 3D AL 59 A3
PARS) e AL B 4 glo e
ZATTLZEO ?l?””ff?j o] oojxl Ansel FRFHS 259 A A A7t
A A F =2 1= X
pREE Aas SEARIAAN TEEE L e oo 2 49 A% Aol 52
= < P O o) 2~ o
O1E 10, 11, 1291 AMIZ7E AR A& &£ AT g e g B ) me
B 2 7e B9 A QoS S5 109
ﬂ*ﬂﬂ4°ﬂoiﬁﬁﬁd%§*F%.ﬂ% :
Nzt mlte] Aulze] AS 53 20 Bel 27 =t
W] LE Prb 2o et MR weld Aol x
9ol A2 2 3 .
_ EY 43.888 T msAEo
ol% Ed AN AEH T2 AA HF F « a Suganon
A 27§ 850} 2ol RHskE A% Ehe - I
AHlzE B2 SAdel SAFS AL AAT .m0 m
) 0253461 o ﬂ ’ 1573 2,974
_)I: 9/11:]— % /E'J—GJOHA % E"—E_ 1H ‘}—\_;‘4 QOS7]— A ’ HEAH|A 1024 ‘HX?MHV\ 1007 KA AH|A 50070 E AH|A 100074
mg%ﬁ’ﬂﬂ %2%0W1ﬂ%ﬂmikw : : : :

N
X
E

B} A zgo

[
é;lg

Al

agl 12, ohx|mjo|AHe| & =3 Znt



140

od il ol

4.3 OHX|H|0[ZHE O|&

HERMESE ©|v] x|} 5
o] A 2ol ALE2} A H o] 2~
% 13, 14& HERMES®] AH&
AP S W] A9E
13 “California A9 9] 74 A& 7
oo thgk A4 ZAFe]tt HERMES=
otz 9 gl tigh HA =3 A

3l ol A

Ael 1

5 A

5 Az

=

og/BL yapu]

£ Al
2}

=2 M11#H H25(2008. 2)

G Holuh 55 Aulznt 4 Ao} golds
of e SEAE Holx
NG How A% B & ok,

St} o] &=

16}111 a9 149

7d%- 7943} “The Lord of The Rings’ % ‘Aragorn’®]

S AF 4US

&

o] Muls E2S
A HERMESS] AM&2} 3} ol A

el Aﬂg};q_”.‘: z]p,]oﬂ o3k 2
Az} swoln o] BT wjx|uo]Ae] Hzje| A7
23k} PAg Aotk

Azt vl Tiel

Authar
Tile

Color.

User's Query Normal search

Domain  [image

Subject
Creation Date] Pr
Description

Sl[Scenery =l[Seleci Domex]

visual Media Service Information(#] Ranked Service)
Serce Name | imallgent Photo Sesrch Servize
senvice have a operation thatinteligently can search digital pictures using

Pruv\uerescnn\\nn This provldar e e b e et g,

Emation

Location  |California
Reset

Title : Sunset
Creator : none
Coverage
California

a 3 -
Sky

Title : a loa
Creator : none
Coverage
California

Creator : none
Coverage : West
Lake

Title : Sunset
Creator : none
Coverage : California

smx

Title : the coast
Creator : none
Coverage | California

California
Creator : none
Coverage ' West Lake
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Author
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User's Query  Normal search

[Video ~] [Entertainmen =] [Mavies -]

[Ontology-based Search ~ Search Result

Domain

Series
Subject
CreationDate]
Release Date]
Description [
Con«r\bumr
Relation
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Servce Nare : dblab Video Serice

-

Location e

(Contents-based Search
Key Objects [person
Satcscens [

Everts
Keywords [Aragom

Reset | Search |

Series ! The Lord o
Subject: Fartasy

0)
wrien by J.R.R. Tolkien,

View Detall.

Still cut

Jte: The Lord of The Aings  Retum of The King

Croator : Peter Jacksan(Chisf Dirsctor)
Contributor : Robert Shaye(New Line Cinema | Co-Chairman, Co-

Beaeription : This movie is 3 siies of The Lord of The Aings”
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