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Abstract.

A network-based intelligent service robot, called a ubiquitous robotic companion (URC), has been
introduced recently. URC robots access services, content, and application software via the Internet
and provide users with intelligent services in diverse fields such as education, entertainment, health
care, etc. The quality of the URC service is dependent on the performance of the URC robot server.
Thus, performance evaluation of the server needs to be conducted prior to the deployment of URC
robot services. This study focuses on network-based load testing for URC robot servers. We have
developed a load testing simulation system for URC robot management servers and have analyzed the
performance evaluation results.
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SetParameters(): Simulation-Server®] User Interfaces &35l vl AgE IeHES H459
Z} Simulation-Client®l] 9tA] ¥}-0] Simulation-Clientol] 71 %=gHr]}.
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Falghth, ojw o] A ofF H AIZRS W R o] A %ghtt
AnalysisResult(): Thread 1 ~ Thread_nol A3t dolH &S vE S =Z response time 5o 73T
aga AE EE5e wel F7FskE Virtual-URC Sefo|AES] Fo] & 7bE A JHEE
Tkt
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ARES IR BolFEt)
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Report(): 92 tdlo]EHo] 2 insert ZFY7hA] 4553 YH  Simulation-Client:= Simulation-
Serverol] AlE# oA ¢kgEls WAIAE BT
DB_query(): Simulation-Clientol] A d]o]E]w]o] 2 2}QJo] A F2 02 wlx®, Simulation-Server
dlolEjwo] 2o 431 Simulation-Clients©] A 743 HoHES L:rLﬁ]":}
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£ 2. A EHNAE AU

Scenario Virtual E80|AE Virtual-URC E&0]AE A E (#/s) App.
1 1,000 20, 40, 60, 80, 100 HTTP
2 2,000 20, 40, 60, 80, 100 HTTP
3 3,000 20, 40, 60, 80, 100 HTTP
4 4,000 20, 40, 60, 80, 100 HTTP
5 5,000 20, 40, 60, 80, 100 HTTP
6 6,000 20, 40, 60, 80, 100 HTTP
7 7,000 20, 40, 60, 80, 100 HTTP
8 8,000 20, 40, 60, 80, 100 HTTP
9 9,000 20, 40, 60, 80, 100 HTTP
10 10,000 20, 40, 60, 80, 100 HTTP
11 1,000 20, 40, 60, 80, 100 DM
12 2,000 20, 40, 60, 80, 100 DM
13 3,000 20, 40, 60, 80, 100 DM
14 4,000 20, 40, 60, 80, 100 DM
15 5,000 20, 40, 60, 80, 100 DM
16 6,000 20, 40, 60, 80, 100 DM
17 7,000 20, 40, 60, 80, 100 DM
18 8,000 20, 40, 60, 80, 100 DM
19 9,000 20, 40, 60, 80, 100 DM

20 10,000 20, 40, 60, 80, 100 DM

2 3 29 AYES 1WEH 10871K 9] HTTP AW dH&e] AlEdoeld Ao HA3
ZHE Ko Ft). Virtual-URC Client 2373 &0l J3glo] 1 response time®] 24msE @A &S
e BHeS Blom, ATE A 99% ]"Loi Eos ¢ 7 Atk

Hﬂr

¥ 3.HTTP Ay d|Zo] A EFolXd A}

Virtual-URC AZE (%)
EgolAE SFAIZE (ms)
= = ms
A A% £ 4 SR

20 99.8988 (0.0983) 99.8988 (0.0983) 99.8988 (0.0983) 23.3836 (11.5920)
40 99.9478 (0.0704) 99.9478 (0.0704) 99.9478 (0.0704) 20.6908 (11.7056)
60 99.9577 (0.0645) 99.9577 (0.0645) 99.9577 (0.0645) 21.0276 (13.4861)
80 99.9489 (0.0762) 99.9489 (0.0762) 99.9489 (0.0762) 20.4977 (12.1382)
100 99.9089 (0.1148) 99.9089 (0.1148) 99.9089 (0.1148) 21.3293 (11.2068)

HTTP AW "o AlEdeold 2GR 3)¢F vlasials w, DM o &g Alo]ld el AlEd o]
Virtual-URC Z&o|AE WA EI HA Virtwal-URC Felo]AEQ] o walr Ao o]z}
G435 =ddEs & Ath® 14, 19 15).

a9 149 TI¥ 155 29 Virtual-URC SE0]AE A Fol] wpebx] 2} Alvpe] & 'H=E response
time ¥ H& e A AFES Yele a#zolt. £ A¥ES A A4S ATERY
A ”a g uredl glojA, 19 15004 Al AT ES S ATEY laﬁioﬂ PLXP Prlo=
xdE sl

400 9] Simulation-Clientol] ] Virtual-URC Ze}o]AES] 5 %o 20708 AASAS 45, A
Virtual-URC Z2}o|AE Gl #AIGle] Hf response times 2F 254msO = WL 75»}3 BT}
%29 Virtwal-URC ZFEo|dEQS =5 4002 H2ESFIS o, Avge 11, 12, 139 Hif
S5 EE 9F 649msE HSARE AUl 140]%2] Ht2 3867ms= 4%l 7}7FE response
times X3th %% Virwal-URC ZEto|JEC] F5 600302 HZAE & 49, A
A gle] DM ﬂ%ﬂlﬂlol’ﬂg 9 response timeS = T Uuh. 1Elal AlE#H O] Foke] A
Virtua-URC E2o|AE F7F 1,00070% SoE55 DM o] & Aol 2] response time= 70|
HH A solds & —’F ATHLH 14).
sEI HAA AE ATES BE AU oA Zdnh shANE =A<
o] F AFERT FSS AU 1194 2070412 AlEH oS FalA st

15014 B 409  Simulation-Clientol]| A Virtual-URC %ﬂ'ol‘ﬂ‘f«] FE x
407H77P<] *g**o 1S A9, AL 208 AQsal 100%2] HE 2 A AFES B o
Al o)A = HA Virtual-URC ZEfoldE ¢ 29 Virtual-URC Eefo 1OJ_E A 7t
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s ety 14, 19 15, 19 16, Z1H 17). OMA DM A B 9] (219 4) wi#o] DM
ofZg Aol HIAE A9 response time©] HTTP A|HKETE B ZAojA = 3 ApAo|t,

DM olZ Aol HAEx F vl @GAE At HTTP A1¥ dl&o] HTTP HIAAE 3}t
SyncML WA X E DM ofZgAoldo=z Bttt DM ofZg Aol SyncML HWAIXE ThA]
dstal ZEfoldEe] ARE It o] JRE nigom UFo dolgEHwo]aEs JuoE gt}
83 29 39 (a)setup phaseS UWEbA] 1 AIE A SEo|AER ZHE3

AlEF ol Aol A HTTP AW 7R 9] A A7 #-2 3102 Hol OMA DM AlH 9] 2H¢d
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AR A7IE HiEdor BoFE yolth & VirtuallURC Zdlo|dES A Eo] 24 20
4% 1,00071¢] Virtual-URC Fglo]dE A= 50%7F Zdt) 50% Sk Ht 271msS
83FE  Virtua-URC Z2Fo]AE 999707 EA13FE W, Virtua-URC Z2Fo]AE Ao glojA
A2 Alzke] ek 50mse] xfol7b vol &t} uwhebA] W3t response time &<Qtel= WAt oF 54709
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i e
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of Axt HAHS Ayl 207hA] s, AlEwEo] A AIZE Fokl OMA DM A7} & Al
2]2] 8 Virtual-URC Z2}o] 1 E Q] F(scalability)S Virtual-URC Z&lo] A ES] A Eo ulebr] 3
T ATHE 4, 19 19).

_‘

¥ 4.OMA DM A H 9] scalability
Virtual-URC ZZo|AE B E (#/s)

Scenario 20 40 60 80 100

11 5.417 22.333 261.506 396.671 536.179

12 5.160 29.270 337.552 522.635 716.543

13 5.253 26.216 406.078 644.079 962.414

14 5.262 105.152 479.588 763.984 1086.774

15 5.240 89.787 492.691 899.648 1394916

16 5.326 81.246 573.859 1095.473 1699.565

17 4.974 160.334 579.456 1086.763 1690.276

18 5.022 133.939 635.403 1201.920 1771.973

19 4781 175.627 645.819 1270.772 1824.757

20 4.843 263.192 696.862 1405.855 1827.589
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ANEHolHE Sgo)dE Zo A3 AykS 743 OMA DM AW ASS =AHs 9. =,
AW el e FH TS mR APA7|R] da AA| Fol|dEe} e AT
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HAEES F353lth Atk URC 23 AH] 2 AJ2R
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