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A Study on QoS Measurement for Electronic Commerce Systems

Jeong-Su Kim"* - Sang-Koo Seo™

Abstract

Due to the advance of the Internet, the electronic commerce is getting more widely used, and cus-
tomer’s demand for the e-Commerce service quality is rapidly increasing. On the other hand, e-Com-
merce companies required the Internet services whose quality is provided more reliable service to their
customers. Therefore, it is very important to provide both e-Commerce companies and customers with
the measurement and service quality in real-life network environment. But the research on the service
quality measurement method for electronic commerce systems has been limited because ISP and
e-Commerce providers seldom disclose detailed service measures such as, where and how much serv-
ice delay incurred. In this paper, we construct sample e-Commerce systems and try to measure the
service quality of the systems in real network environment., We have analyzed the delay zones and
causes using a measurement tool. We must reflect the improvement method against delay causes.
Accordingly, the customers can be experiences the better service quality.

We hope that this research will be the groundwork for future research on the service quality of vari-
ous types of e-Commerce Systems and online services.

Keywords : End-to-End, Internet QoS, Service Measurement, Electronic Commerce Systems, Delay
Zones
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{H 8) Background Traffic A%

Client LAN Web Server & DB Server Cache Server CPU
(LAN Background Utilization) | CPU Background Utilization Background Utilization
Time(sec) UBtﬁ;:zkagt;g:?;)) Time(sec) [igiczkagﬁrg::?;)) Time(sec) | Background Utilization(%)
10 10 10 10 10 90
20 20 20 20 20 80
30 30 30 30 30 80
40 40 40 40 40 70
50 50 50 50 50 80
60 60 60 60 60 %0
Link Load, Background Load(Intensity(bps)), 3% o
—— Traffic Flow(Bi-directional)
Direction : — Direction : «
Sec Bits/Sec Sec Bits/Sec Sec Bits/Sec
0.0 1,503,154.15 00 1,803,200.15 0.0 703,154.15
301 1,599,958.36 301 1,879,999.36 301 599,958.36
601 1,603,522.895 601 1,903,522.895 601 703,522.8%
900 1,605,554.015 900 1,345,554.015 900 605,554.015
1,201 1,589,141.84 1,201 1,672,141.84 1,201 589,141.84
1,501 1,603,397.965 1,501 1,777,397.965 1,501 603,397.965
1,801 1,601,679.17 1,801 1,967,679.17 1,801 901,679.17
2,101 1,602,894.215 2,101 1,893,894.215 2,101 902,894.215
2,400 1,602,668.46 2,400 1,652,658.46 2,400 602,658.46
2,101 1,599,714.545 2,701 1,643,714.545 2,701 799,714.545
3,001 1,602,708.835 3,001 1,656,708.835 3,001 802,708.835
3,301 1,582,708.2 3,301 1,999,708.2 3,301 982,708.20
sto] AJBgold g FYste AL BETh Expli- S #4317] 913t Point-to-Point 74 dellof
cit Traffic Discrete-Event Simulationg AH-& g AAs (A&, 2004 718k A% e
sle] mdel 393 Background Trafficld)& EZ CPU ©]&&, AalZ #3 &4& Fol o
Device, Link 5 g ¢3¢ 43oz 7d A B =FdAe M dEAA 4% 34
< TR stEtulElQ] ZtoldE S/ AT A Q7T
AbgA Y] wiEmd b E 9%S v 0@ 24S 9159 Point-to-Point 79 Do
vt oopgl Mulx £ Fo3 HEQ A 2 A33t}, Hybrid Simulationo] ™ Back-
deulE 3 SFoldE &5 Algtoln AT ground Traffic 2] AAL <¥ &3 ol

14) Device, Link 5o w3t A0 E

7Hg 3k e

daze AeuEe

<% 9% Zo.
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AlEgold 7d HA3g e
256 SR0IHE Y A2 AHEE
pIENTZL | BTR | ANIE
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DR Server
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Ao g A3 Fud Aggesw z+

T H9e o2 2ok YA AR
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reL'
oft
flo

* Wireless LAN: 10M, ADSL & Cabic & VDSL: 100M

2 6 A3 =¥

ot} wpx]g M¥F3HE Local Routero] &€
i A 2 Hgstdh @ 8% 292 Hy-
brid Simulation®.% WANO] old LAN2 2
et Seteld Av] Atolo] F el &
AXE F3H4 "1”]1‘—% ATES TASIA
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olZ@7 WANH LAN Egog FA% off Event Simulation® Hybrid Simulation®] Z+Z;
© AdFzte] dg 24, 34 Hroly 23 234 A A2 oA ZelojdE &9
% = Xt

H A = k33 2~ 0 o0 B =] 1
ZRE FA FE&A el W& &2 A &9 23 5 BMs) Aol 74
dufel digt N¥ Z= Wg Fol, Discrete-  F, AGT g = <F 10>3% 20
(B 10> XA ZaRy
Case 1
£ HE(10M) :: Point-to-Point 7 S A0l
i N Cloud — Remote Local Rower | Loval Switch Renwte Remore Web Server | Local Swirch | Clieng Renwte
oud — Local Router R Reuter — - - Srsitch — R R - - R Swich ~
Lovl Router —~ Clowd (3 outer - Swine Re ou!:{ Re- - . ‘r:{w.kv .v.flf, 3
Romer Cloud Lova Swirch | Lozt Router | mote Rowier | ot Switch § Locat Swich | Web Server Swirch Chient
AvVE. Avg. Avg. AvE. Avg. Avg, AV, Avg AV AvgL Avg. AVR,
) i5) 5 ) o, (55) (4 (4 A} 15) (i (%)
Wiekss. | 23 - 0.023602 | 0.006363 - - 0001013 - 0001012 1 0001029 | 0001165 - 0.001013
LaN 50 0.000376 | 0.0436%0 | 0.007433 | 0000426 | 0.000083 | ¢.001163 | 0.000083 | 0.001163 | Q001163 | 0.000083 | 0000084 | 0001163
28 - 0030173 | 0.006277 - - 0.001000 - 0.0H00 | 0001317 | 0.000995 - 0.001000
ADSL
50 - 0032088 | 0.006203 - - 0.000984 - 0.000984 | 0.000995 - - 0.000984
28 0.000450 | 0.050230 | 0007309 | 0.000551 | (000094 | 0001143 | 0.000094 | 0001143 | 0.001144 | 0.000094 | 0.000106 | 0.001143
Cable
50 0.000436 | 0.066687 | 0.007293 | 0.000566 | 0.000095 | 001141 | 0.000095 | 0.001141 | 0.001141 | 0000095 | 0.000109 | 0.001141
25 0.000495 | 0.034981 | 0.007178 | 0.000358 | 0.000101 | 0001123 | 0000101 | 0001123 | 0001123 | 0000101 | 0.000114 | Q.001123
VDSL
30 0.000404 | 0.052010 | 0.007178 | 0.000574 | Q.000101 [ 0004123 | 0.600101 | 0001123 | 0001123 | 0.000101 | 0.000115 | 0.001123
Case 1 :
T ON{TOM) : Poini-to-Point 7.8 2 Al 01
Cloud - Remoie Local Rouier | Local Switch Remote Remote Web Server 1 Local Swinch | Client — Reote
1 mﬁ“;: i L‘fdc'}::’“ Rentote Router i - Switch ~— Re- | Router — Re- i e Remute Switch—
-ocal Rauter i Roster Claud Loval Switch | Locst Router { mute Router | mote Switeh | Local Switch [ Web Server Switch Client
A AVE AL XN .7 Avg Avg R AYE AV A AVE
o4 i) o33 23 ) ) (%) ) £%4) ) (%) (%)
Wireless- 25 0001060 | 0.022555 | 0.004603 | 0.01370 - 0.000740 - 0000728 | 0.000677 - - 0.000728
MNCT 50 | 0001000 | 0026126 | 0.004544 | 0001295 - 0.00079 - 0000781 | 9000730 - - 0.000781
25 0000937 | 0.046366 | 0.005037 | 0.001631 - 0.000812 - 0.000798 | 0.000771 - - 0.000798
ADSL
50 0000905 | 0.05(42 | 0.005201 | 0.001568 - 0.000828 - 0.000820 | 0.000775 . - 0.000820
25 0.000912 | 6035965 | 0.005208 | 0.001538 - 0.000835 - Q000821 | 0.000795 - - 0.000821
Cabic
50 0000000 | 0037734 | 0.005435 | 0.001506 - 0.000864 - 0.000856 | 0.000812 - - 0.000856
25 0.000937 | 0.039685 | 0.005138 | 0.001232 - 0000823 - 0.000810 | 0.000777 - - 0.000810
VDSL
50 0000911 | 0.040564 | 0.005400 | 0.0012]12 - 0.000859 - 0.000851 | 0.000809 - - 0.000850
) Cast 2
& & (10M) :: Poini-to-Point 78 I J 0T TIDI(T0M) ;: Point-to-Point 78 & Ol
Chisnis — Swigch - Switch — Switcht - Swihl = Web Server | Clicnts ~ Switch — Switch— Switcht — | Switchl — | Web Scrver
Switch Clients Switch Switeh Web Server |~ Switch! Switch Clients Swixchl Switch Web Server | — Switehl
Avg Ave Avg, Ave, Avg VR Avg Avg, Ave. AVE. BTN Avg
(% {%2) {9 (M) s3] (23] 1%} (6] %) %) (¢ i8]
25 0.0001295 | 0.0013211 - 0.0013483 | 0.0001351 | 0.0013608 § 0.0002023 | 0.0011995 | 0.0002012 | 0.0012302 - 0.0012628
Wirsiess- 50 §0.0001295 [ 0.0013263 - 0.0013535 | 00001349 | 0.0013693 | 0.0002053 | 0.0012151 | 0.0002049 | 0.0012566 - 00012783
SN[ 200 [ 0.0001307 | 0.0013435 - 00013765 [ 0.0001361 | 0.0014045 | 0.0002055 | 0.0012270 | 0.0002013 | 0.0012792 - 0.0013169
1000 | 0.0001557 | 0.0016625 - 00018708 | 0.0001526 | 0.0023752 § 0.0002111 | 0.0013114 | 0.0002072 | 0.0013594 - 0.0015849
25 ] 0.0001829 | 0.0022223 - 0.0024194 | 0.0001735 | 0.0022899 | 0.0002540 | 0.0019956 | D.O002285 | 0.0021127 - 0.0032142
50 | 0.0001820 | 0.0021345 - 0.0022393 | 0.0001698 | 0.0022932 | 0.0002539 | 0.0020107 | 0.0002259 | 0.002072: - 0.0032648
ADSL
200 | 0.0001890 | 0.0027838 - 0.0029444 | 0.0001719 | 0.0028691 { 0.0002599 | 0.0021971 | 0.0002269 | 0.0020865 - 0.0035748
1000} 0.0002600 | 0.0763500 - 0.1136800 | 0.0001800 | 06210100 | 0.0002910 | 0.0032239 | 0.0002361 | 00028643 - 0,00600%
25 ] 0.0003550 | 0.0025106 | 0.0001435 | 0.0025890 - 0.0026437 | 0.0002565 | 0.0016508 - Q0018844 | 0.0002172 | 00021157
50 100001858 | 0.0024135 - 0.0024014 | 0.0001307 | 0.0021367 | 0.0002584 | 0.0016494 § 0.0002180 | 0.0018399 - 0.0021236
Cshie
200 | 00001591 | 0.0033858 - 0.0035417 | 0001506 | 00028948 | D.0002629 | 00017861 - 0.00200647 | 00002199 | 0.0023964
100 { 0.0003000 | 0.6401000 - EB0S8000 | 0.0002000 | 0.1826000 ] 0.0002964 | 0.0023831 - 0.0030148 | 0.0002275 | 0.0041880
25 100001615 | 0.0023204 - 0.0023970 | QOV0IS3S | 0.0022816 | Q.0002443 | 0.0010367 B QUBI7703 | 0.0002145 | 0.0019530
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