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## 5170358721 : MAJOR SOFTWARE ENGINEERING

KEYWORDS : QUALITY OF SERVICE / COMPOSITE SERVICE / ARTIFICIAL NEURAL
NETWORK / GENETIC ALGORITHM

NITIROJHT WONGSAWANGPANICH: : 'SERVICE COMPOSITION AT VARIOUS

GRANULARITY LEVELS WITH QOS-BASED PREDICTION. THESIS ADVISCR

ASSOC. PROF. TWITTIE SENIVONGSE Ph.D", 6#pp.

Service Compositiontis'away of constructing new'services from existing services
by defining a group of service ypes or abstract services that are to collaborate, and
selecting instances offthoseg@bsiract services to compose into concrete composite
services. This researchyis interested in two ccgmposition issues. (1) Quality of service or
QoS is often considered_ in sevice instanee s.ele;'.ction but QoS varies due to conditions
and time of use. We €annoiiconsider only the CT.")JOSquinshed by service providers when
composing services butineed to concern abouﬂlt:_QbS dynamics also. (2) Researches in
service composition usually select service in”sfance‘s that match individual abstract
services. In the case that the service instancei-“baye functional scope that does not

match exactly that of the abstract services, they .W"il[-r_j\bt be selected. This results in a

loss of opportunity to obtain gpod compositionss .aVTS__{h'_O’SG service instances may have
good QoS. This research proposéé two approacheé t;these issuest (1) QoS prediction
using artificial neurali network is proposed for service instances, where QoS here
includes response time, reliability, and availability. Predicted QoS values then will be
used at different timé*periods of service composition. (2) Service"composition using a
genetic algorithm is proposedswhere service insténces with granularity coarser than that
of abstract|services are also.considered. The experiments show that QoSprediction s
useful because composition at different time periods yields different composite services.
Mereoversconsideringscoarse-grained service instanges issalse peneficiaksinge. they are
selected ‘as partiof the resulting Compositions, and hence the opportunity! ©© oktain
composite services with good QoS is increased.
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Abstract Service

Service Instance

RMSE

MAE

IP Address to Location
IP Address to Location
IP Address to Location
IP Address to Locatio

IP Address to Lucatiunf%g@ jon:.
IP Address to Location Find Iesr Location -

P Addrqg_é;)) Location,Find Mear Location
IP Address ]
IP Address @0 | '
IP Address ta-Location,Find Near Loc

IP Address to Lgiunfind LE i e

IP Address to L ion,Find Mear Location,Forecast

IP Address to Lucatien,Find Mear Location, Forecast

IP Address tion, ear tion,For
 Fi B,
IP Address ion,Find Me tian,Foracast | |

P Add@s to Location,Find Mear Location, Forecast
Forecast.Convert Te mperature,'ﬂ"anslatiun

Al ocauon cmna BMedr | gcdl HOD

api.hostip.info

en.utrace. de
freegecip
Gaze

ool Weather

ng chula

2 api.in.th
3.api.in.th

4 api.in.th
~5_api.in.th

3.api. p
4 api.in.th

5 api.in.
BT
kdaduck: (]

raisondetre

ﬁGeunames

0.3612
0.6742
0.1926
0.1302
0.2706
0.4232
1.0589
1.258
1.226
1.5989
0.3242
0.687
0.9143
0.5365
0.9265
0.3202
0.6016
0.232
0.1701
0.1599
0.2474
0.3776
0.26083
2.2054
2.7558

2.8138
2.5874

1.6891
2.2083
0.3426
1.9423
2.5249
3.4296
3.3741
6113
3.5916
3.1516
24413

15422

0.2223
0.2774
0.0905
0.0277
0.1398
0.1209
0.6653
0.4286
07772
1.2095
0.1548
0.2105
0.5458
0.2237
0.4245
01752
0.1902
0.0482
0.0626
0.0689
0.1554
0.1843
0.0902
1.431
1.9571

2.0449
1.8109

0.7822
1.5549
0.1603
1.1089
1.5582
2.0161
2.0762
1.4838
2.0383
2.3203
1.2175
0.7527
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Abstract Service Service Instance | RMSE | MAE
IP Address to Location api.hostip.info 0.0952 [0.0387
IP Address to Location en.utrace.de 0.2203 [ 0.0503
IP Address to Location freegeoip 0.2572 [ 0.0672
IP Address to Lm:ahn , Gaze 0.0165 | 0.0003
ation, W 1, Geoplugin 0.1131 | 0.0128
\ ~_ipinfodb 0.1934 [ 0.0435
derground 0.4479 [ 0.3217
e mySociety | 0.5563 | 0.4303
~ | Geonames 0.3829 [0.2776
- hWiKi 0.4412 | 0.3959
\%ﬂﬂ 0117 |0.0138
s, | d 0.1679 | 0.0332
k 02775 | 0.0897
0.1415 | 0.0402
0.2884 (01035
0.0523 | 0.0027
0.3136 | 01016
0.0702 | 0.0049
0.0331 | 0.0011
0.0331 | 0.0011
0.0406 | 0.0016
0.1445 | 0.0209
0.0469 | 0.0022
e 0.3827 | 0.3439
IP Address to Location Fmﬁ-ﬂ 3.api.in.th 0.5832 [0.4724
IP Address to Location Flr]d"NEﬂ'tpEEU’l} 4 api.in_th 0.4634 | 0.4361
IP Address to Location Fff!d’ﬁﬁa@td.a-c H ~ 5.api.in_th 0.4418 | 0.3841
P AddresﬂhLucahuﬂ FndNeaL-::ceﬂ:tm zhula 03701 | 0187
IP Address atls ; 04452 | 0.2246
IP Addreszs 01087 | 0.012
IP Address t ’ . ondel 0.3304| 022
IP Address to L%n Find Near Locat 2.api.inth 0.4155 | 0.2588
IP Address to L on,Find Mear L&catu:rn Fnrecast 3.api.in: 0.4107 | 02428
IP Address tu Lm:atu? Find Mear Location,Forecast 4 api.in_th 0.4353 [ 0.3304
IP Addr [s] ation,Fore -apiin.th 03108 | 0.1564
IF'hd %;F g sﬂWﬁ _ ﬂ “10.4989 | 0.4693
IF’Ad es t Fi io F reg¢ast| | duckdoduck | [0.4996 | 0.4871
IP Addr to Location Find Near Location, Forecast raisondetre 02504 (0.0744
Forecast,ﬂonvert Temperature,T#nslatiun &eunames U.‘I@r& 0.0379
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9



AN 4.7 ANANNRANAIAAMSUINIAA RN NNFaN 1F9N AR TR SITR LA WAL

36

Abstract Service Service Instance | RMSE | MAE
IP Address to Location api.hostip.info 0.0521 | 0.0027
IP Address to Location en.utrace de 0.0233 | 0.0005
IP Address to Location . , & freegeoip 0.2551 | 0.0661
IP Address to Location I Fy Gaze 0.0939 | 0.0725
IP Address to LI:H:atmﬂ “\Wrrs _ Geoplugin 0.0948 | 0.009
IP Address to Luc_atlgm_ b ’ _ ipinfodb 0.1789 | 0.0322
Find Mear Location ~ i Wunderground 0.1671 | 0.0378
Find MNear Cocation D Zaze-the mySociety | 0.0406 | 0.0016
Find MearLocaticn. . Sednames 0.2618 | 0121
Findudear Locabong _ GeonamesWiki 0.277 | 01367
Find NeasFocation” /| Geoplugin 0.0993 | 0.0093
Forccalt F5IF L\ '\ wunderground 0.0721 | 0.0052
Egiecagt®™ & F | 1 A Geonames 0.1587 | 0.0256
_giForeglistf F ¥ B\ NDED 0.064 | 0.0041
Fafecast 0 S+ < % & | worldweatheronline | 0.2103 | 0.0644
.-'FIIIFEI:ESI - Yahoo! Weather | 0.0165 | 0.0003
Cmvert Temperature o v .| .cpeng.chula 0.2676 | 0.073
CunveETeanergture v _+" % |\ duckdoduck 0.0523 | 0.0027
Conyert Teffpeg@ture == “:‘ rmsundetre 0.0234 | 0.0005
Convert Teémperature, - - 'msual DataFlex | 0.0234 | 0.0005
Translatipn <= + * =0 % N\ Anowa 0.0287 | 0.0008
Teansigfion 5 %2071 . diet.tu 0.0234 | 0.0005
Translatmn —— - ‘r'*,r _ google 0.0235 | 0.0006
IP Address to Location, FingTiear Location "os Sl Ziapi.in.th 0.2669 | 0.2404
IP Address to Location.Fifd fear Lucan&n_: 4 3.api.in.th 0.2408 | 0.094
IP Address to Location,Find f{&ar Lacation s = | 4.api.in.th 0.2528 | 0.0644
IP Address to Location,Find Near Location™™ = 1% &.apiin. th_ 0.2356 | 0.0971
P Address_j Location,Find Mear Location cp.eng.c hula 0.2835 | 0.1304
IP Addres #0LocationEindlle sl e At —t———kaadrekd | 0.2174 | 0.0489
P Addressﬂtgi Location,Find Near Location Geoplugin /| 0.0937 | 0.0088
IP Address te-Location,Find Near Location raisondetre 0.1843 | 0.035
IP Address to Location,Find Near Location Forecast 2 api.in.th 0.1808 | 0.0446
IP Address to Location,Find MNear Location,Forecast 3 api.inth 0.2133 | 0.0508
IP Address to Locatian,Find Mear Location,Foregast 4 api.in.th 0.2124 | 01277
IP Address to Location. Eind blear Location Eorecast,|, , .5.apiinth., 0178 | 0.0465
IP Addréss to Location.Find Mear Lacation Forecast | €p.eng.chula] ['0.3017 | 0.0386
IP Address to"Location,Find Mear Location, RoreCast duckdoduck 0.2016 | 0.0782
IP Address to Location,Find Near Location,Forecast raisondetre 0.1691 | 0.0403
Forecast,Convert Temperature, Teanslation (Geonames 01171 0.0151
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Response Time

@relation senice_g 23
@attribute HOUR numer@® @3 friiyit neic ‘”-‘_'in, ' ‘. . eric
@atiibute MIN numgfle.  JE=tfibdle Miknumesic |@=t Nnlimeric
@attribute SEC numerial . : ‘
@attribute RES nu
@data
2152187
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Average Fitness Value Best Fitness Value

Time

0:14:07 0.19715873 —_— - 0.192063347 0.120292412
0:51:17 0293628176 042" _— : 07275989 0.124897065
1:12:44 0.200830016 - | | 021521432 0.120290103
1:33.36 0.191679135 ] 0.222129251 0.120295141
24732 0.197228823 )  0.204847936 0.120294035
2:53:30 0.193243611 2 Ty 41 0. 188468404 0.120300302
3:02:34 0.192852115 _, ggoss 7 || 1B - 0.120297008
3:35:45 0.291058549 ;. 0.120300248
4:15:52 0.1958 G i 16D , 0.120301336
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5:19:21 BE 0.120304339
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ES TR - ERE A fied

Bmn 0:14307
Fitness Value | Service Name|Granularity Senice [Name Granularity| Senice Mame | Granularity | Service Name| Granularity
0120264588 | Geoplugin [1.2] Y ahoatWWe giler 13,31 DuekDoDuck [4.4] Google [5.5]
0124783461 | Geoplugin [1.2] Nahoo! Weather [3.3] DuckDoDuck [4.4] Anowa [5.5]
0.144067003 | Geoplugin [1.2] Yahao! VWeather [3.3] raisondetre [4.4] Google [5.5]
0.148585875 | Geoplugin [1.2] Jahoo! Weathey [3.3] raizondetre [4.4] Anowa [5.5]
0.150956886 | Geoplugin [1.2] Yahga! Weather B3 Visual DataFlex [4.4] Google [5.5]
Ban 0251719 i
Fitness Value | Service Name|Granularity Sepice llams iatanularity| Senice Mame | Granularity | Service Name| Granularity
0124520421 | Geoplugin [1.2] Yahoo! Weather 13.3] DuckDoDuck [4.4] Anowa [5.5]
0.196484119 | Geoplugin [1.2] Geopamas oL
0.196560996 | raisondetre [1.3] DuckDoDuck [4.4] Google [5.5]
0.201110809 | raisondetre [1.3] DuckDoBuck [4.4] Anowa [5.5]
0.204282678 | Geoplugin [1.2] Mational Digital Farecast Patabase £3.3] DuckDoDuck [4.4] Google [5.5]
# dd
1244
Fitness Value |Service Name|Granularity, Senice Mame Grandlanty] Senice Mame | Granularity | Senvice Mame| Granularity
0120265221 | Geoplugin [1.2] Yahoo! Weather [3.3] | DuekDoDugk [4.4] Google [5.5]
0124789443 | Geoplugin [1.2] Yahoo! Weather [3.3] DuckDoDuck [4.4] Anowa [5.5]
0.144071501 | Geoplugin [1.2] Hafoo-yeather [3:3] raisondetie [4.4] Google [5.5]
0.148595722 | Geoplugin [1.2] Yahoo! Weather [3.3] raisondetre [4.4] Anowa [5.5]
0.150874653 | Geoplugin [1.2] ¥ahoo! Weather [3.3] Visual Dataklex [4.4] Google [5.5]
a1 1:33:36
Fitness Value |Senvice Name|Granularity| Service Namé |Granularity| Semrvice Mames|Granularity| Service Mame|Granularity[Service Name|Granularity
0120269386 | Geoplugin [1.2] Jahonl Wesather|==[3 3] DuckDeDuek 4.4 Google [5.5]
0.144073435 | Geoplugin [1.2] [|¥ahod! Weather| _[3.3] raisondetre 4.4 Google [5.5]
0.150945041 | Geoplugin [1.2] |Wahoo! Weather| “[3.3] Visual DataFlex|” [4.4] Google [5.5]
0158170747 |api.hostipinfo]  [1.1] Geoplugin [2.2] Yahoo! Weather|  [3.3] DuckDoDuck | [4.4] Google [5.5]
0169497446 | freegenip [1.1] Geoplugin [2.2] Yahoo! Weather]  [3.3] DuckDoDuck | &4 4] Google [5.5]
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Do 732
Fitness Value | Senice Name|Granularity Senice [Name Granularity| Semice Name | Granularity | Sernice Name| Granularity
0120274283 | Geoplugin [1.2] Y ahoaldWeather [3,3] DuckDeDuck [4.4] Google [5.5]
0.124829543 | Geoplugin [1.2] Yahoo! Vieather [3.3] DuckDoDuck [4.4] Anowa [5.5]
0.144063017 | Geoplugin [1.2] Yahoat'VWeather [3.3] raisondetre [4.4] Google [5.5]
0150935088 | Geoplugin [1.2] Yahoo! Vieather [3,3] Visual DataFlex [4.4] Google [5.5]
0155490348 | Geoplugin [1.2] YahoolWeather 3.3 Visual DataFlex [4.4] Anowa [5.5]
e 2-53030
Fitness Value |Senice Name|Granularity Senige MName Granularity| Senice Mame | Granularity | Senice Name| Granularity
0120275447 | Geoplugin [1.2] Yahao! VW aathar (8431 DuckDoDuck [4.4] Google [5.5]
0.124835355 | Geoplugin [1.2] Yahoo! \Weather (33} # DuckDeDuck [4.4] Anowa [2.5]
0144063687 | Geoplugin [1.2] Yahoo!l Weather [0 raisondetre [4.4] Google [5.5]
0148623594 | Geoplugin [1.2] Yahoo! Weather o T raisondetre [4.4] Anowa [5.5]
0.150926659 Geoplugin [1.2] Yahoo! VWeather s I‘Lfisual DataFlex [4.4] Google [5.5]
a4
Fitness Value | Senice Name|Granularity Senice Name Sranularity]  Service Name | Granularity | Serice Name| Granularity
0120268055 | Geoplugin [1.2] Yahoo! Weather [3.3] DuckDaRuck, [4.4] Google [5.5]
0124791418 | Geoplugin [1.2] Yahoo! Weather [3.3] DuckDalhick [4.4] Anowa [5.5]
0144039293 | Geoplugin [1.2] ‘¥ehoo! YWeather B raisondetre [4.4] Google [5.5]
0148562656 | Geoplugin [1.2] Yahoo! Weather [3.3] raisondetra [4.4] Anowa [5.5]
0151005878 | Geoplugin [1.2] Yahaoo! VWeather [3.3] Visual Dataklex [4.4] Google [5.5]
a1 33545
Fitness Value | Serice Name|Granularity Senicefdame Granulanty| Service Name | Granularity | Service Name| Granularity
0171707232 | Geoplugin [1.2] api dundeérground [3:] DuckDoDuck 4] Google [5.5]
0194873749 | raisondetre [1.3] DuckDoDuack [4.4] Google [5.5]
0.19548694 Geoplugin [1.2] api.wunderground [3.3] raisondetre [4.4] Google [5.5]
0.196475 Geoplugin [1.2] (Geonames [3.5]
019942496 | raisondetre [1.3] DuckDoDuck [4.4] Anowa [5.5]
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[T Lt

Fitness Value | Service Name|Granularity] Senice Name | Granularity ] Senice Name | Granularity | Service Name| Granularity
0120272089 | Geoplugin [1.2] | Yahoo! Weather 5.l DuckDaDuck [4.41 Google [5.5]
0.124811297 | Geoplugin [1.2] [Yahoo! Weather| [33] DuckDoDuck [4.4] Anowa [5.5]
0.14403898 | Geoplugin [1.2] |Yahoo! Weather [3.3] raisondetre [4.4] Google [5.5]
0.148578187 | Geoplugin [1.2] Yahoo! Weather 8.3 raisondetre [4.4 Anowa [5.5]
0151000538 | Geoplugin [1.2] |Yahoo! Weather [3.3] \fisual DataFlex [4.4] Google [5.5]
e £4647 ’
Fitness Value | Service Name|Granularity| Service Name | Granularity] Semnice Mame |Granularity | Service Mame|Granularity| Service Name |Granularity
0120277985 | Geoplugin [1.2] [|Yahoo! Weatheg| [3.3] DuckDoDuck [4.4] Google [5.5]
0124841632 | Geoplugin [1.2] [Yahoo! Weather| [3.3] DuckDoDuck 4 .]4.4] Anowa [5.5]
0.1509578 Geoplugin [1.2] [|Yahoo! Weather| [3.3] Visual DataFlex| T4.4] Google [5.5]
0.155521447 | Geoplugin [1.2] [|Yahoo! Weather| ~ [3.3] Vistual DataFlexle, [4.4] Anowa [5.5]
0158182006 |api.hostip.info]  [1,1] Geoplugin [2:2] Yahaoo! Weather|="[3.3] DuckDoDuck [4.4] Google [5.5]
e ad B
1@ 5:1972% ‘
Fitness Value | Service Name|Granularity] Serice Name | Granulariiy]- Service Name' | Granularity | Service Name| Granularity
0.120276014 | Geoplugin [1.2] [Yahoo! Weather | [3.3] DuckDoDuck [4.4] Geogle [5.5]
0124813882 | Geoplugin [1.2] |Yahoo! Vieather [3.3] DuckDoDuck [4.4] Anowa [5.5]
0.144012802 | Geoplugin [1.2] [Yahoo! Weainer| [3.3] raisondetre [4.4] @oagle [5.5]
0.14855667 | Geoplugin [1.2] |Yahoo! Weather [3.3] raisondetre [4.4] Anowa [5.5]
0.165643999 | Geoplugin [1.2] |Yahoo! Weather [3.3] Visual DataFlex [4.4] Anowa [5.5]
a1 5:29:33
Fitness Value | Service Name|Granularity] Serice Name |Granularity| Service Name |pGranularity | Service Name| Granularity
0120277485 | Geoplugin [1.2] [Yahdo! Weathar | #13.3] BuckBoBusk [4.4] (zoagle [5.5]
0.124830342 | Geoplugin [1.2] |Yahoo! Weather [3.3] DuckDoDuck [4.4] Anowa [5.5]
0.144021317 | Geoplugin [1.2] |Yahoo! Weather [3.3] raisondetre [4.4] Google [5.5]
0.148574173 | Geoplugin [1.2] |Yahoo! Weather [3.3] raisondetre [4.4] Anowa [5.5]
0.150886361 | Geoplugin [1.2] |Yahoo! Weather [3.3] Visual DataFlex [4.4] Google [5.5]

51

IS



fAsIA=13 - 51999 - 16

Bawh 1526

Fitness Value |Service Name|Granularity Senvice IName Granulanty| Senice Name | Granularity | Service Name| Granularity
0120277301 | Geoplugin [1.2] YahoopldWe ather [&33] DuckDoDuck [4.4] Google [5.5]
0.12482235 Geoplugin [1.2] Yahoo! Videather [3.3] DuckDoDuck [4.4] Anowa [5.5]
0144001518 | Geoplugin [1.2] Y ahgalWeaiher [3.3] raisondetre [4.4] Google [5.5]
0.148546567 | Geoplugin [1.2] “ahoo! Videather [3:3] raisondetre [4.4] Anowa [5.5]
0.151015865 | Geoplugin [1,2] Y ahoolWWeather [373] Visual DataFlex [4.4] Google [5,5]
an 646 48 o
Fitness Value |Service Name|Granularity Serige Mame Granularity| Sewice Mame | Granularity
0.194485191 | raisondetre [1.3] Du€kDoDuck 4] Google [5.5]
0.196455205 | Geoplugin [1.2] Geonames [5] .
0.218223905 | raisondetre [1.3] raisgndetg 4.4 Google [5.5]
0.222797326 | raisondetre [1,3] raisondetre [4 4] Anowa [5,5]
0.22975301 | raisondetre [1.3] Visual DataFlex [4.4] Anowa [5.5]
NRaF22- 27
Fitness Value |Service Name|Granularity Senice Mame Granulanty| Service Name | Granularity | Service Name| Granularity
0120280758 | Geoplugin [1.2] Yahoo! Weather [3.3] DuckDeDuck [4.4] Google [5.5]
0124835477 | Geoplugin [1.2] ahoo! Weather [3.3] DuckDoDuck [4.4] Anowa [5.5]
0143991353 | Geoplugin [1.2] yahoo! Weather [3.3] raisondetra [4.4] Google [5.5]
0.148546072 | Geoplugin [1,2] ahoo! Weather [3.3] raisondetre [4.4] Anowa [5,5]
0151016125 | Geoplugin [1.2] Yahoo! VWeather [3.3] Visual DataFlex [4.4] Google [5.5]
a1 7:39:39
Fitness Value |Service Name|Granularity Seniceddame Granularity| Service Name | Granularity | Service Name| Granularity
012028351 Geoplugin [1.2] Yahoo! Weather [3:3] DutkDeDuck [4.4] Google [5.5]
0.124852838 | Geoplugin [1.2] Y ahoo! Weather [3.3] DuckDoDuck [4.4] Anowa [5.5]
0144001862 | Geoplugin [1.2] Y ahoo! Weather [3.3] raisondetre [4.4] Google [5.5]
0.14857119 Geoplugin [1,2] Yahoo! Weather [3.3] raisondetre [4.4] Anowa [5,5]
0150994879 | Geoplugin [1.2] Yahoo! Weather [3.3] \isial DataFlex [4.4] Google [5.5]
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Lia G0dead
Fitness Value |Senice Name|Granularity|  Service Name | Geanularity| Senice Name | Granularity | Service Name| Granularity
0.120279479 | Geoplugin [1.2] Yahoo! Weather 4 DuckBoaDuck [4.4] Google [5.5]
0124824083 | Geoplugin [1.2] Yahoo! Weather [383] DugkDoeDuck [2.4] Anowa [5.5]
0.143975583 | Geoplugin [1.2] Yahoo! Weather [38] raisondetre [4.4] Google [5.5]
0.148520187 | Geoplugin [1.2] Yahoo! Vieather io. 3l raigondetre [4.4] Anowa [5.5]
0173445143 | Geoplugin [1.2] Yahoo! Weather [385] DuckDoDuck [4.:4] Google [5.5]
Lim o 8447 2
Fitness Value |Senice Name|Granularity| Service Name jGranularity| Sepice Mame  |Granularity | Serice Name|Granularity|Service Name|Granularity
0.148583258 | Geoplugin [1.2] [Yahoo! Weather] [3 3] raisondetre [4.4] Anowa [5.5]
0155571305 | Geoplugin [1.2] [|Yahoo! Weather| (]3.3] \isgal Databléx [ [4.4] Anowa [5.5]
016278281 |api.hostip.info]  [1.1] Geoplugin 28 “|Yahoo! Weather| = [3.3] DuckDoDuck| [4.4] Anowa [5.5]
0172520212 | freegeoip [1.1] Geoplugin [22] |[Yahto! Weather] [3.3] DuckDoDuck | [4.4] Anowa [5.5]
0.186491912 |api.hostip.info|  [1.1] Geoplugin [2.2] . Yahool Weather|" [3.3] raisondetre [4.4] Anowa [5.5]
Frnd B4
a1 3. TEEF :
Fitness Value |Senice Mame|Granularity| Senvice Mame | Granulantyy-Senice Mame (Granularity | Service Mame |Granularity|Service Name|Granularity
0.120282137 | Geoplugin [1.2] [¥ahoo! Weather| [3.3] DuckDoDuck | [4.4] Gaogle [5.5]
0.124838455 | Geoplugin [1.2] |Yahoo! Weather| [3.3] DuckDoDuck [4.4] Anowa [5.5]
0.148533802 | Geoplugin [1.2] [Yahoo! Weather™ [2.3] raizondetre [4.4] Anowa [5.5]
0.158194017 |api_hostip.info]  [1.1] Geoplugin [2.2] [|Yahoo! Weather| [3.3] DuckBoDuck| [4.4] Google [5.5]
0.162750335 |api.hostip.info|  [1.1] Geoplugin [2.2] |Yahoo! Weather| [3.3] DuckDoDuck| [4.4] Anowa [5.5]
et 94244
Fitness Value |Senice Name|Granularity|  Service Name g\Granularity| Senice Mame | Granularity | Service Name| Granularity
0.120258269 | Geoplugin [1.2] Yahoo! Weather l33] DuckDaBuck [44] Gaogle [5.5]
0124868372 | Geoplugin [1.2] ¥ahob! Weather [3.3] DuckDoDuck [4.4] Anpwa [5.5]
0.143979886 | Geoplugin [1.2] ‘Yahoo! Weather [3.3] raisondetre [4.4] Goaogle [5.5]
0.145559989 | Geoplugin [1.2] Yahoo! Weather [3.3] raisondetre [4.4] Anowa [5.5]
0.151010723 | Geoplugin [1.2] Yahoo! Weather [3.3] Visual DataFlex [4.4] Google [5.5]
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a1 10E33:36

Fitness Value |Service Name|Granularity Senvicedlame Granulanty| Serice Name | Granularity | Serice Name| Granularity
0120253063 | Geoplugin [1.2] Yahoo! Vdeather [3.3] DuckDoDuck [4.4] Google [5.5]
0124865277 | Geoplugin [1.2] Yahoa!V\eather [3.3) DuckDoDuck [4.4] Anowa [5.5]
0143960824 | Geoplugin [1.2] jahoo! Weather 8.3 raizondetre [4.4] Google [5.5]
0148537037 | Geoplugin [1.2] Yahoo! \\eather [3.3] raisondetre [4.4] Anowa [5.5]
0.151031286 | Geoplugin [1.2] Yahoo! Weather 8.3 Visual DataFlex [4.4] Google [5.5]
e l0-44:324
Fitness Value |Service Name|Granularity Service Name Granulanty| Semice Name | Granularity | Serice Name| Granularity
0120291202 | Geoplugin [1.2] Yahoa! VWeather [3.3] DuckDoDuck [4.4] Google [5.5]
0124875904 | Geoplugin [1.2] Yahoo! \Weather # e DuckDoDuck [4.4] Anowa [5.5]
0143961972 | Geoplugin [1.2] Yahoo! Weather [3.3] raisondetre [4.4] Google [5.5]
0.148546675 | Geoplugin [1.2] fahoolWeather 8 13,3 raisondetre [4.4] Anowa [5.5]
0151015823 | Geoplugin [1.2] Yahoa! Weather [3.3] | Misual DataFlex [4.4] Google [5.5]
# '
tamt 11:2230
Fitness Value |Service Name|Granularity Semvice Mame Granulanty| Service Name | Granularity
0192734394 | raisondetre [1.3] DuckDoDuck [4.4] Google [5.5]
0.196495162 | Geoplugin [1.2] Geonames [3.5]
0.21638596811 | raisondetre [1.3] raisondetre [4.4] Google [5.5]
0234544146 |api_hostip.infa)  [1.1] Geoplugin [2.2] Geonames [3.5]
0.240441388 Gaze [1.1] Geoplugin [2.2] Geonames [3.5]
@ 11:56:34
Fitness Value |Service Name|Granularity Semice Name Granularity| Semrvice Name | Granularity | Service Name| Granularity
0120295488 | Geoplugin [1.2] ‘Wahoa! Weather [3:5] DuckDobuck [4.4] Google [5.5]
0124893942 | Geoplugin [1.2] Yahoo! Weather [3.3] DuckDoDuck [4.4] Anowa [5.5]
0143963616 | Geoplugin [1.2] Y ahoo! Weather [3.3] raisandetre [4.4] Google [5.5]
014855207 | Geoplugin [1.2] Yahoo! Weather [3.3] raisondetre [4.4] Anowa [5.5]
0.151009446 | Geoplugin [1.2] Yahoo! Weather [3.3] Visual DataFlex [4.4] Google [5.5]
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B2 2945
Fitness Value [Senice Name|Granularity Semvice MName Granulanty| Sepice Name | Granularity | Service Mame| Granularity
0120292412 | Geoplugin [1.2] YahoolWWeather [2.3] DuckDeDuck [4.4] Google [5.5]
0124874115 | Geoplugin [1.2] Wahoo! Vdeather [33) DuckDoDuck [4.4] Anowa [5.5]
0.143938644 | Geoplugin [1.2] Yahoat'VWeather [3.3] raisondetre [4.4] Google [5.5]
0.148520347 | Geoplugin [1.2] Yahoo! Videather [3:3] raisondetre [4.4] Anowa [5.5]
0151057062 | Geoplugin [1.2] YahoolWWeathep [373] Visual DataFlex [4.4] Google [5.5]
Ll 25852 ]
Fitness Value [Senice Name|Granularity Sernige Name Granulanty| Semice Mame | Granularity | Service Mame| Granularity
0124897065 | Geoplugin [1.2] Yahoo! Vi gather [3.3] DuckDoDuck [4.4] Anowa [5.5]
0.148549237 | Geoplugin [1.2] Yahoo! Weather [3.3] .| Traisondetre [4.4] Anowa [5.5]
0151027083 | Geoplugin [1.2] YahoolWeather [3:3] Visual DataFlex [4.4] Google [5.5]
0.15562778 Geoplugin [1.2] Yahoo! Weather 3.3}, |Visual DataFlex [4.4] Anowa [5.5]
0176886198 | Geoplugin [1.2] api.wundegground [3.31 s DuckDoDuck [4.4] Anowa [5.5]
PRi=catkR T
Fitness Value [Senice Name|Granularity Senvice Name Granulanty| Service Name | Granularity | Service Mame| Granularity
0120290103 | Geoplugin [1.2] Wahoo! Weather [3.3] DuckDoeDuclg [4.4] Google [5.5]
0124856715 | Geoplugin [1.2] ¥ahoo! Weather [3.3] DuckDoDuck [4.4] Anowa [5.5]
0.148486661 | Geoplugin [1.2] Y¥ahoo! Weather [3.3] raisondetra [4.4] Anowa [5.5]
0.155665478 | Geoplugin [1.2] Y¥ahoo! Weather [3.3] Visual DataFlex [4.4] Anowa [5.5]
0173667107 | Geoplugin [1.2] apl.wiunderground [3.3] DuckDoDuck [4.4] Google [5.5]
et 13:29:28
Fitness Value [Senice Name|Granularity Seniceddame Granularity| Service Name | Granularity | Service Mame| Granularity
0120295141 | Geoplugin [1.2] Y ahoo! Weather [323] DugkDalDuck [4.4] Google [5.5]
0151064089 | Geoplugin [1.2] Yahoo! Weather [3.3] Visual DataFlex [4.4] Google [5.5]
017355171 Geoplugin [1.2] api.winderground [3.3] DuckDoDuck [4.4] Google [5.5]
0.178135995 | Geoplugin [1.2] api.wunderground [3.3] DuckDoDuck [4.4] Anowa [5.5]
0182977399 | Geoplugin [1.2] worldweatheronline [3.3] BuekDoDuck [4.4] Google [5.5]
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Beaeld:12:33

Fitness Value | Service Name|Granularity Senvice Name Granularity| Serice Name | Granularity | Service Name| Granularity
0120294035 | Geoplugin [1.2] Y ahooldWe ather [&43] DuckDaDuck [4.4] Google [5.5]
0.124569086 | Geoplugin [1.2] Yahoo! Videather [3.3] DuckDoDuck [4.4] Anowa [5.5]
0.14390243 Geoplugin [1.2] Y ahgalWeaiher [3.3] raisondetre [4.4] Google [5.5]
0.148477481 | Geoplugin [1.2] Yahoo! Videather [3:3] raisondetre [4.4] Anowa [5.5]
0.151096996 | Geoplugin [1.2] Y ahoolWWeather [373] Visual DataFlex [4.4] Google [5,5]
L 14:-46:26
Fitness Value | Service Name|Granularity Serige MName Granularity| Semice Mame | Granularity | Service Name| Granularity
0120300302 | Geoplugin [1.2] Yahoo! V\egather 3.3 DuckDoDuck [4.4] Google [5.5]
0.124801206 | Geoplugin [1.2] Yahoo! \Weather [3.3] 4| DuckDoDuck [4.4] Anowa [5.5]
0.143908406 | Geoplugin [1.2] Yahool Weather [3.3] raisondetre [4.4] Google [5.5]
0.148509311 | Geoplugin [1.2] Y ahoa! Weather [3.3] raisondetre [4.4] Anowa [5,5]
0.151051798 | Geoplugin [1.2] Yahoo! Vileather [3.3] Vigual DataFlex [4.4] Google [5.5]
naes 1843
Fitness Value | Service Name|Granularity Senice Mame Granulanty| Service Name | Granularity | Service Name| Granularity
0120237008 | Geoplugin [1.2] Yahoo! Weather [3.3] DuckDeDuck [4.4] Google [5.5]
0.143896251 | Geoplugin [1.2] ahoo! Weather [3.3] raisondetre [4.4] Google [5.5]
0.151099847 | Geoplugin [1.2] ahoo! Weather [3.3] Visual DataFlex [4.4] Google [5.5]
0.156684602 | Geoplugin [1.2] ahoo! Weather [3.3] Visual DataFlex [4.4] Anowa [5,5]
0173704792 | Geoplugin [1.2] apl.wunderground [3.3] DuckDoDuck [4.4] Google [5.5]
Ly 15:32:22
Fitness Value | Service Name|Granularity Senicedame Granulanity| Service Name | Granularity | Service Name| Granularity
0120300248 | Geoplugin [1.2] Yahoo! Weather [3:3] DuskDeDuck [4.4] Google [5.5]
0.124894387 | Geoplugin [1.2] ahoo! Weather [3.3] DuckDoDuck [4.4] Anowa [5.5]
0.1438689978 | Geoplugin [1.2] ¥ ahoo! Weather [3.3] raisondetre [4.4] Google [5.5]
0.148484117 | Geoplugin [1.2] Y ahoo! Weather [3.3] raisondetre [4.4] Anowa [5,5]
0151078175 | Geoplugin [1.2] Yahoo! Weather [3.3] \isial DataFlex [4.4] Google [5.5]
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a1 16a29:39
Fitness Value | Service Name|Granularity Senice MName Granulaniy| Service Name | Granularity | Sernvice Name| Granularity
0120301336 | Geoplugin [1.2] Yahoo! Weathes [3.3] DuckDoDuck [4.4] Google [5.5]
0.180740291 | Geoplugin [1.2] worldweatheronline [8.3] DuckDoDuck [4.4] Google [5.5]
01853399382 | Geoplugin [1.2] worldweatheronline [383] DuckDoDuck [4.4] Anowa [5.5]
0.185850387 | Geoplugin [1.2] Yahoo! VWeather & cp.eng.chula jd.4] Google [5.5]
0.191321596 | raisondetre [1.3] DuckDoDuck [484] Google [5.5]

o 165431 4
Fitness Value | Service Name|Granulanty| Service Name [Grandlarity| Sendcz lame "|Granularity| Service Name|Granularity |Senvice Name |Granularity
0120306107 | Geoplugin [1.2] Yahoo! Weather| [3.3] DuckDloDuck L Google [5.5]
0.124922549 | Geoplugin [1.2] Yahoo! Weather| 3.3] DuckDoDucksy | 44 [4.4] Anowa [2.5]
0.14388787 | Geoplugin [1.2] Yahoo! Weather| & [3.3] raisondetre [4.4] Google [5.5]
0.148504312 | Geoplugin [1.2] Yahoo! Weather| ™ [3.3] raisondetre [4.4] Anowa [5.5]
0.1568225373 |api.hostip.infol  [1,1] Geoplugin (22 Yahoo! VWeather]™. [3,3] DuckDoDuck | [4.4] Google [5.5]
# dd

tat 17:33:36
Fitness Value |Service Name|Granularity Senice Mame Granulanty| Semice Name | Granularity | Service Name| Granularity
0120304339 | Geoplugin [1.2] Yahoo! W/ eather [3.3] DuckDoDuck [4.4] Google [5.5]
0124905369 | Geoplugin [1.2] Yahoo! Weather [3.3] DuckDoDuck [4.4] Anowa [5.5]
0143871545 | Geoplugin [1.2] Yahoo! Vweaather [3.3] raisondetre [4.4] Google [5.5]
0148475574 | Geoplugin [1.2] Y ahootWifeather [3.3] raisondetre [4.4] Anowa [5.5]
0151097717 | Geoplugin [1,2] Yahoo! Weather [3.3] Visual DataFlex [4.4] Google [5,5]

Lian 17:44:32
Fitness Value |Service Name|Granularity Senice Namg Granularity| ServicetMlame | Granularity | Service Name| Granularity
0.120306457 | Geoplugin [1.2] Yahou! Weather [343] DuckDobDuck [4.4] Google [5.5]
01249159353 | Geoplugin [1.2] Yahoo! Weather [3.3] DuckDoDuck [4.4] Anbwa [5.5]
0143872731 | Geoplugin [1.2] Y ahoo! Weather [3.3] raisondetre [4.4] Google [5.5]
0.148485227 | Geoplugin [1.2] Yiahoo! Weather [3.3] raisondetre [4.4] Anowa [5.5]
015108247 Geoplugin [1,2] Yahoo! Weather [3.3] Visual DataFlex [4.4] Google [5,5]

LS
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ram1 18:02:30

Fitness Value | Service Name|Granularity Senicedame Granularty| Serice Name | Granularity | Service Name|Granularity
0120301017 | Geoplugin [1.2] Sahoo! Weather [3.3] BuckDoDuck [4.4] Google [5.5]
012488371 Geoplugin [1.2] Y aheo! \V\@ather [3.3] DuckDoDuck [4.4] Anowa [5.5]
0.143846974 | Geoplugin [1.2] JfahooldWeather [3.3] raisondetre [4.4] Google [5.5]
0.148429666 | Geoplugin [1.2] Y ahao! feathar [3.3] raisondetre [4.4] Anowa [5.5]
0151147047 | Geoplugin [1.2] “ahoo W\ =ather 3.3 Vigual DataFlex [4.4] Google [5.5]
ey 18:56:34
Fitness Value | Service Name|Granularity Servige MName Sranularity] Semice Name | Granularity | Service Name|Granularity
0120310705 | Geoplugin [1.2] Yahaoo! Vifeather [3.3] DuckDoDuck [4.4] Google [5.5]
0.124936902 | Geoplugin [1.2] Yahoo! Weathgr L [33] DuckDoDuck [4.4] Anowa [5.5]
0.143864362 | Geoplugin [1.2] Yahoo!lWWeather [3.3] raisondetre [4.4] Google [5.5]
0.14849056 Geoplugin [1.2] Yahool Weather Fe[3.3] ralsondetre [4.4] Anowa [5.5]
0151076148 | Geoplugin [1.2] Yahao! Weather 13.3] Visual DataFlex [4.4] Google [5.5]
¥ '
erwn 19:09:43
Fitness Value |Service Name|Granularity, Senice MName Granularity| Service Name | Granularity | Service Name|Granularity
0120304075 | Geoplugin [1.2] Yahoo! Weather [3.3] DuckDoBuck [4.4] Google [5.5]
0124897412 | Geoplugin [1.2] Yahoo! Weather [3.3] DuckDmBuck [4.4] Anowa [5.5]
0.143842642 | Geoplugin [1.2] Yahoo! VWeather [3.3] raisondeire [4.4] Google [5.5]
0.148435878 | Geoplugin [1.2] Yahoo! Weather [3.3] raisondetre [4.4] Anowa [5.5]
0151148307 | Geoplugin [1.2] Yahoo! Weather [3.3] Visual DataFlex [4.4] Google [5.5]
a0 19:42:52
Fitness Value | Service Name|Granularity Semice MName Granularity| Service Name | Granularity | Service Name|Granularity
0.1203098 Geoplugin [1.2] I alhoo! Weather [3.3] DuckDaPuck [4.4] Google [5.5]
0.124930255 | Geoplugin [1.2] ¥ ahoo! VWeather [3.3] DuckDaDuck [4.4] Anowa [5.5]
0.143856384 | Geoplugin [1.2] Y ahoo! Weather [3.3] raisondetre [4.4] Google [5.5]
0.148476839 | Geoplugin [1.2] Yahoo! Weather [3.3] raisondetre [4.4] Anowa [5.5]
0151106802 | Geoplugin [1.2] Yahoo! Weather [3.3] Visual DataFlex [44] Google [5.5]
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a1 20-05:47
Fitness Value | Service Name|Granularity Semice MName Granularty| Serdce Mame | Granularity | Service Name| Granularity
0120305388 | Geoplugin [1.2] YahooldiWeather 1543] DuckBoDuck [4.4] Google [5.5]
0124899821 | Geoplugin [1.2] Yahoo! Viieathes [3.3] DuckDoDuck [4.4] Anowa [5.5]
0174498355 | Geoplugin [1.2] api.wuadergratind [3.3] DuckDoDuck [4.4] Google [5.5]
017909279 Geoplugin [1.2] apigwundeggrouad [3.3] DuckDoDuck [4.4] Anowa [5.5]
0179227187 | Geoplugin [1.2] worldweathergnling [343] DuckDabDuck [4.4] Google [5.5]
L 20:48:21
Fitness Value | Service Name|Granularity Senige MName Sranularity| Semice Name | Granularity | Service Name| Granularity
0120314217 | Geoplugin [1.2] Yahao! VWeather (2.3 DuckDoDuck [4.4] Google [5.5]
0.12494166 | Geoplugin [1.2] Yahoo! \Weather [3:3] & BuckDoDuck [4.4] Anowa [5.5]
0.143530499 | Geoplugin [1.2] Yahoo! Weather B8] raisondetre [4.4] Google [5.5]
0.148457941 | Geoplugin [1.2] Yahoao! Weather [3.3] raisondetre [4.4] Anowa [5.5]
0151102471 | Geoplugin [1.2] Yahoo! VWeather {3.3] | Visual DataFlex [4.4] Google [5.5]
# dd
[ 5. = e K
Fitness Value | Service Name|Granularity Senice Mame Granulanty| Service Name | Granularity | Service Name| Granularity
0.120309297 | Geoplugin [1.2] Y ahoo! Weather [3.3] | DuckDaoDuck [4.4] Google [5.5]
012491214 Geoplugin [1.2] Yahoo! Weather [3.3] DuckDoDuck [4.4] Anowa [5.5]
0.143813023 | Geoplugin [1.2] rahootYeather = raisondetre [4.4] Google [5.5]
0151162021 | Geoplugin [1.2] “fahoa! Weather [3.3] Visual DataFlex [4.4] Google [5.5]
0156764865 | Geoplugin [1.2] Yahoo! Weather [3.3] Visual DataFlex [4.4] Anowa [5,5]
Lt 21:35:26
Fitness Value | Service Name|Granularity Senice lame Granularity| Service Name | Granularity | Service Name| Granularity
0120313712 | Geoplugin [1.2] Y ahoo! Weathers [3=3] DuckDoBuck {4.4] Google [5.5]
0124934351 | Geoplugin [1.2] Y ahoo! Weather [3.3] DuekDoDuck [4.4] Anowa [5.5]
0.14381619 Geoplugin [1.2] Y ahoo! Weather [3:3] raisondetre {4.4] Google [5.5]
0.1484366829 | Geoplugin [1.2] Yahoo! Weather [3.3] raisondetre [4.4] Anowa [5.5]
0151131038 | Geoplugin [1.2] Y ahoo! Weather [3.3] Vignal DataFlex [4.4] Google [5,5]

59

65



=1 o
FIFW N-45 =R n-46

a0 22018:41

Fitness Value [Serice Name|Granularity Senvicediame Granulanty| Serice Name | Granularity | Service Name| Granularity
0.14380589 Geoplugin [1.2] ahoo! \eather [3.3] raisondetre [4.4] Google [5.5]
0.148418148 | Geoplugin [1.2] Yahga! V' aather [3,3] raisondetre [4.4] Anowa [5.5]
0151164467 | Geoplugin [1.2] ‘tahoo! Weather [3.3] Visual DataFlex [4.4] Google [5.5]
0155776725 | Geoplugin [1.2] Yahoo! V\/eather [3.3] Visual DataFlex [4.4] Anowa [5.5]
0.185355822 | Geoplugin [1.2] Yahoo! Weather .3 cp.eng.chula [4.4] Google [5.5]

a2 42 274
Fitness Value [Serice Name|Granularity Servige ['ame Granulanty| Semice Name | Granularity | Service Name| Granularity
0120317102 | Geoplugin [1.2] Yahoo! \\eather [3.3] DuckDoDuck [4.4] Google [5.5]
0124947354 | Geoplugin [1.2] Yahoo! \Weather K| DuckDoDuck [4.4] Anowa [5.5]
0.143805955 | Geoplugin [1.2] Yahoo! Weather [3.3] ralsondetre [4.4] Google [5.5]
0.148436207 | Geoplugin [1.2] YahoolWeather s Fil3. 31 raisondetre [4.4] Anowa [5.5]
0.151131246 | Geoplugin [1.2] Yahoo! Weather [3.3] | Misual DataFlex [4.4] Google [5.5]

# '

gat 23.29:35
Fitness Value |Senvice Name|Granularity Service llame Granulanty| Service Mame | Granularity | Senice Name| Granularity
0120316542 | Geoplugin [1.2] Yahoo! Weather [3.3] DuckDoBuck [4.4] Google [5.5]
0124941368 | Geoplugin [1.2] Yahoo! Weather [3.3] DuckDobBuck [4.4] Anowa [5.5]
0143795351 | Geoplugin [1.2] Yahoo! Weather [3.3] raisondetre [4.4] Google [5.5]
0.148420176 | Geoplugin [1.2] Yahoo! Weather [3.3] raisondetre [4.4] Anowa [5.5]
0.151159095 | Geoplugin [1.2] Yahoo! Weather [3.3] Visual DataFlex [4.4] Google [5.5]

a1 23:34:17
Fitness Value [Serice Name|Granularity Semice Name Granulanty| Senvice Name | Granularity | Service Name| Granularity
0.12031815 Geoplugin [1.2] Wahoa! Weather [335] DuckDobmuck [4.4] Google [5.5]
0.124945139 | Geoplugin [1.2] Yahoo! Weather [3.3] DuckDaDuck [4.4] Anowa [5.5]
0143786153 | Geoplugin [1.2] ¥ ahoo! Weather [3.3] raisondetre [4.4] Google [5.5]
0.148413142 | Geoplugin [1.2] Yahoo! Weather [3.3] raisondetre [4.4] Anowa [5.5]
0.151149593 | Geoplugin [1.2] Yahoo! Weather [3.3] Visual DataFlex (441 Google [5.5]
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1 Buff dEeader br = new BufferedReader (new FileReader ("arff file")):
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double classifyValue = c.classifyInstance (dataPredicts.instance(i));
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T ffsave or print or do something with classifyValue
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