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A Performance Evaluation System for
Distributed Systems and the Internet Applications

Takashi Yamanoue, Masamitsu Mochizuki, Kyoko Kai

Information Science Center, Kyushu Institute of Technology

A performance evaluation system for distributed systems and the Internet
applications is shown. This system is consists of remote controllable, record-able
and replay-able applications on LAN or the Internet. This can measure the
system’s response time of simultaneous operations which often occurs on
educational systems. This tool can be used on a common distributed computing
environment for education or office work, which uses Windows, UNIX, Mac or

else because these are implemented in Java.

1. Iz

DY AT ML, ZIHEODTH BT
BBICERLTEY, ZTOVRAT LAEHERET
Bxy MU — 7 BBRLEMOEAICLVEE
CTHLLKEMLLTWSE, 2o, Dy =
TAEEALERATAZDORRBRRLMHOE
L, =—¥—fllicy, A—m—Ricb+45
ThB LTSN, #E-5T, DB AT
LDFAEECEEEMEEITIIZ K
FEESHBAENRB. T, VAT LEARR
CRALPDORRESNELRA LSS

DOBBRIFRBHZ0EETHZ LXEE L.

INLOBBEERRTHAIFERE LT, oM
VAT AOWRFMEEER B2 5D LB L
bivd, ZOFMEEIILY OV RFLLED
WHERES, a<y R Xy Mot 5 K6
FEf, MTBF, MTTF 7 Y% B8 AF
HETENE, Sl AT LD FTEE
Y, BB AT LAOEARLEHE 2 koY
AR VAN

Fex X, EIBRIE, BIEDERIES LU0
FRAENRTIRER Ty b7 4 — LT 7Y
r—va VETHER SNSRI R T LD



Ilk:::'

WWW Server

Sequence of Events
»

Messages ‘\

:

File Server

K1

i A7 L EBERZELTVA[T, ZOVAT
L, SATF AT 4 TERC AT AT 0
FIVIREREEEATEY, ZBVAT
LDFHRLASMZ L, BERNHAE XIE, ERE
%, BEREFBTAHENTE S, Java
DT FYr— 3V TCUVATANERENT
WAED, "—Foy =7 0S OFEHICH
PHOLT, —RELREE - A7 1« AR
AT LDELL THIATDHI LB TE S,
WWW Y— N Zigahizsy—F7 VR0 K
HZEMWTEDHEH, WWW — %01 &
—XRy FEOLOOHREFMIZLEATEZ
EMTED, A —V Ry b SW 2L THERK
ENFy =27 RFHLESER, BT+
BOWMKRE R - - HBEPHH I AT A
DFMMEATH Z LN TE D, AMXTIE, =
DYATADPEEL, ZDOVRT L%,
Windows /XY a2 R —RIEROEHAT > A
T W — I RE S WA ORI ERIC
BH LU ERT,

2. SO RT ADOMREEEHE S 2T A

KU AT HFTH AT LEHRETDH 2
D —ZEFNEFNOLTEETS T/ —F

QI

Sequence of Events

~

Messages

Evaluation process

node system

DT AT AOMRERHAE > A T ADRE

VAT A L, /- FUVRT LAMOEREE
BI5 [TA—Tvx—Tx] 228I0doT
BRSNS KA AT AOPEERT,

21 /—FVART A

)= RYRTF A, feDa—FIZRiSL
TEY, P ATLED I AT by
Ea—4&R CPU ¥ — RS oBEES
n, 2—YOERLEOAEEZETTS, ET
REOBIEREEBRINL, TNEBAETHZ L
& » T, 2—FBToB8EE BB
VIRTZLBTED, i, o/ —F A
T hEORTHRIEREEEZETHIILICK
D EIBRIENTTEETH D,

) =RV RATF NI T FY r—a VB,
(2a=k,—var/—F), T4k
va—#17 A ¥—1 THEREINL TV,
TFYr—a VBT AT AT 4 TERIY
AF AT TI IV TBERYTH D, o
Ra=k—var/—FRig BEEToEY
T AU r—a b ORMEIT 2D TH, A
Ry hba—F 7 A ¥v—i3, BEDE
BERHOBRRB LY, ThbDRHEET 7
Yo—a b BIEBADZ LI L > TRIED



PC-1 File Server, Client
(1node) CPU: Pentiumll,266Mhz
0OS:  Windows98
JDK: JDK 1.1.7a(Symantec)
,z node
N’ system
File Server, Client:
CPU: Pentiumlll,800Mhz Client
OS: Windows98 CPU: Pentiumll,266Mhz
JDK: JDKI1.1.7a(Symantec) 0S: Windows98
= p JDK: JDK 1.1.7a(Symantec)
node
PC-2 system nodte
(2node) system

—

=

File Server(SPECsfs97:7612)

Client

CPU: Celeron 400Mhz
0S: Linux 2.2.14
JDK: Blackdown Java—

CPU: Alpha
0OS: UNIX
node
] = ? system

node
system

Linux~1(1node)
Linux-2(2node)
Linux—10(10node)

node
system

Linux port of JDK 1.1.7

Linux-75(75node)

K2. S AT LERETEEBR CHEA LB AT A

BEZITY., 77V r—va v OfER, =
—YRBEXED AU ) OFITHS L
BRBTENTED, AV ML, TORE
Bl LIz FE I B, 77U r— s U8
MBHEATEZAvE—-UY, B L ELICEEH
Anb,

22 IN—T<wx—Tx
J— Ry AF AL TCP THAEXNTI
DDITN—TEHERL, F¥v MNOEBRIE

B —FEERTZAD L3I T B,
Th—=TFIZH LW — RV AF A%

70, TA—T0b ) —RIURTF AN
LEREDMEBEITY DT, S A—TF <%k
— VBB AT A LCEBEIN TV,
J— REIOFEAIE, 2 DRIz L5 BB
BIZiThh b, ZDOZLIZ k> TEt+En
— FE2—-FICRETELETYH, FHHTILE
AL REDORENT, IR CIZITH
ZENTE B[],
3. DY AT ADOVEREEAN F25R
AR AT 2% E->T, LTFTDO 3
HHOREY AT AOWRETMERYIT - 7=,



£1 AT AT AOYRETTERER

FEIRE(H) PC-1 PC-2 Linux=1 |Linux=2 -{Linux-10 {Linux-75
BEi{8 kB, gif BX 4.1 6.2 0 1 53 5.9
SRR H(FD) =/ 4.1 0.4 0 0.3 0 0
¥ 4.1 33 0 0.7 3.7 5.1
[ {2 16kB, jpg =®A 11.6 10.2 11.8 114 9.1 95
SRR F(FD) &N 1.6 0.7 1.8 9.2 0.7 0.1
Ty 116 55 1.8 10.3 8.1 8
Ei{&37kB, jpg =R 146 1.1 0.1 16.1 21 20.5
SRAIA A (FD) =&/ 146 12 0.1 0 0 0
T 14.6 12 0.1 8.1 14.3 13.5
3kBEBI7AIL PN 0.6 05 0.6 0.2 0.2 03
SErIAH(FD) &/ 06 0.4 0.6 0.1 0 0
EH 06 05 0.6 0.2 0.1 0.1
kBA—HY V7ML &K 09 0.9 0 02 0.3 0.4
EFAHF) &/ 0.9 0.4 0 0.1 0.1 0
iy 09 0.7 0 0.2 0.2 0.2
BAL—FTFAIL |BK 0.2 0.1 0.2 0 0.2 02
SR A A (FD) =UN 0.2 0 0.2 0 0 0
Eiy 0.2 0.1 0.2 0 0 0
10kBEBET7AIL &K 0.6 02| - 0 0 0.2 0.3
SRR F(FD) BN 06 0 0 0 0 0
Ty 06 0.1 0 0 0 0.1
10kBA—FT7A( )L ‘K 17 14 23 16 24 2
EEAAHF) B/ 1.7 038 2.3 14 1.1 0.9
EH 1.7 1.1 2.3 15 1.4 1.4
10kBL—H 74 |®mXK 0.2 0.2 0.2 0 0.2 0.3
SRR FH(FD) =& 0.2 0 0.2 0 0 0
Ty 0.2 0.1 0.2 0 0.1 0.1
AL EBEAH I 0 15 0 0 13 0.9
<X FEEN AL IR (] /135 3K)

® H{E?D Windows /XY 32,

® 2 5 » Windows /N Y 2 U %
100Mbps ® SW Tk L= o8 A
T A ‘

® Linux /%Y =2 ¥ % K (Linux Thin
Client)[18] & 7 7 A Y — 72 ¥ T
BREshlr—BRERLEBHRE AT
b, F v bU—71X 100Mbps ® SW
% 1Gbps ® SW CTHEHILZLOEE
M. wmAIZ1E, 28, 10/, 7
5 H5O%E 2R,

TOERIT, HELLH1IHOD ) — KA

FATEBT 7 A VDFHLIAK, HWET 71
NOFEHREE v IREF—HR— FOBREL
ToTHxDOBRELTHL, ZZCREINE
BIESR SRRV ATLAODTRTDIFAT
v harEa—F THICETEE, EITHR
Lo RARed—F— FREOBLMSE
FEPTH LD TH D, BRIEITH 6 4 Mk
LTiibhb, BREhZRERHFOKRE S
1359 120KB Thovz, B2 ICHEEERFIN R
BT o508 AT AOBMEL T,

4. EBREREBR

RIWCERBERERT, 7747 b 08



A Windows TH-»TH, Linux Th-oTh,
S FAULBREL —FITBESEL LB TX
e 5 BEO—FRIEIZBVTYL, £ X0 |
DOBEITFECIIFEIRFTEETH D < BLv/h
Ehotl,

SEFEA LT —ZORE ST, E%%
Tl AT AOMRETEEL 2 L1
ZEAERL, ZOERTHIT - —FERIEC
MxBZEERLTWS, v ABEMS
IZRT2EEOBR BIFEAE RV E D
»n5,

5. BIERIA

KYATHEHBULZHEFMY AT A
& L T, Mercury Interactive #*t @
LoadRunner[15] 3% %23, LoadRunner %
BEFED L Z A, Windows ¥ XF ATLM
FIRTE R, Zhicxt L TRV AT AT,
Windows ®fttl, UNIX R Mac 7 &, Java
PEMET HEREDZ CHIAT A Z L 8 T8k
Ths,

BWEOmK CRIEELF LY, FAUE®R
FEELEVTEYRT AICHOWTIE,

XTV[1], Mermaid[2], xmx[3], Mbone
tools(nv, vat, wb, sd)[4], TeleDraw[5],
WebCT[6], NetGear[7], MediaCore[7],

WWW awareness[8], Vew Classroom[9], &
FEM[10][11), Kawai & D AT A[12],
Universal - Canvas[13], NetPaint[14],
ASSIST[16], CuSeeme, NetMeeting, fit, %
ZLDOLORFRINTZY, HHRENZY L
TW5,

A 2 FRERICIRET HA XU b
FIRBERL, TOPRNLLERESEFRRT
5 FEEOWVWTIE, XEk[9]7: ¥ TS h
T35,

6. BbViz

B AT LOFHEY AT A& ZDERKE
BIlZoWTHE Lz, Java DT 7Y »r—3
3V TCUVATLAEEHELTWAED, N—F
72T R 0SS ORBBEIILLDLLT, —&H
REE - AT 4 RAASE AT LDE L TH|
BT LnT&sd, f—FFv b SW #&
ETHBRENERy P ERIA LSS
13, B+EOWEKEFRRICE > L HERS
VAT LADOFEEITI Z LN TED,

BT SV r—v s BT, ~VFRAF 4T

F—FEELTRTOBRERRE L 7 0ETHE
AvE—UhkRETHED, AEIRT 7 A
NI EDKEDEIR*HEET S, £/, Java
TYATAZHFELTCYH, OS % JDK oA
—ValrBRELRRE BMUTu ST ARRER
2HMEETHHENDHE L OMELH B,
INOLDRAICLY, BRCTREENEREIC
MERSH Y, BEKREIToTWS, Ei-, B
BMATEEX= U T OBEEERE - TU N,
ERRIZHAT 0T Ex 2 U T ¢ Bk
08 LHD,
SREIEBRTHW T — Z iZtbiki/h X 7
bDTholies, ERTHWESES AT
LTHRBETE2RIET LORBERIIE LN
Mole, boBRRHWI AT ALET, b
DERERT I E>TU AT LADOKRIE S
THOMHELH S,

B
AHG TR AT TR O — BRI SCERE R AR
e EAERTIE— % (C)(2)09680401 4B % 5%
.

% ik |
[1] Abdel-Wahab, H.M., Feit, M.A. “XTV: a

" framework for sharing X Window clients in
remote synchronous collaboration”,
Proceedings of TRICOMM "91. IEEE Con/ference
on Communications Sofiwarei Communications
for Distributed Applications and Systems,
pp. 159-167, x+257.1991.

[2] Maeno, K., Sakata, S., Ohmori, T.

“ Distributed desktop conferencing system
(MERMAID) based on group communication
architecture” ICC 91. Internétional
Conference on Communications Conference
Record, IEEE, New York, NY, USA_520-5 vol. 1,
3 vol. xxix + 1755, 1991.

(3] JohnBazik, ” XMX ~ An X Protocol Multiplexor”,
http:/lwww.cs.brown.edu/software/xmx
(home htm}

{4] LBNL’s Network Research Group,
http/iwww-nrg.ee lbl.gov/

[5] Andreas Rozek, " TeleDraw”,



stuttgart.de/Rus/Projekte/MERCUME
RCI/TeleDraw/Info.html

6] “WebCT”, http://www.webct.com/webct/

(7] BFEHIED, A F—Fy "hENLINRA—Y
FAAVE2— TR XL DERREZEIRAT
ADBARLEA, FHRLEESHICEE, Vol. 39,
No. 10, pp. 2788-2791, 1998.

(8] wlfg—, EHIEE, "7TU=T7 2 AZEICEDS
KYTAFALLRWN 27K L—a VRE
DORHBE, HROABFRIRIGE, Vol. 39, No. 10,
pp. 2820-2827, 1998.

(9] AILEEs, "EREE O b OFR2HERR
RFE, HFROEFERRILE, Vol. 39, No. 10,
pp. 2837-2845, 1998.

[10]T. Yamanoue, M. Shimizu, T. Fujiki,
“Development of an electronic chalkboard for
a large classroom by parallel programming
and its application to English classes”,
Proceedings APITITEY4, vol.2, pp.651-656,
1994.

[11] Takayuki Hirahara, Takashi Yamanoue,
Hiroyuki Anzai and Itsujirou Arita, "SENDING
AN IMAGE TO A LARGE NUMBER OF NODES IN SHORT
TIME USING TCP”, Proceedings of the ICME2000,
IEEE International Conference on Multimedia
and Expo, New York City, USA, July 30-Aug. 2,
pp. 987-990, 2000. .

[12] Kawai, T., lkeda, M., Okada, M. “Point-to
Multipoint Communication protocol on
Window-based Network Presentation System”,
_Trans. IEICE Inf. & Syst_. Vol. E80-D, No. 2,
pp. 154-161. 1997.

[13] w1, LR, "Universal Cénvas, Java %
Bz W ~—Y ETOBBREDORVHEEE
FEMEERIB AT L7, FROBESHRES
TN—70 =T HESHRE, 22-8, pp. 4348,

1997.

(14] 10z b55, "JAVA %o 7o 3tRFEMSRAE
VAT ADRE, Xy hT—Tala=l—
Ta rCIERDH LWEROANE, Fk9 -
1 OEEA ¥ — v MR ZERPIZC i
EHEERE, 1999

[15] “LoadRunner”,

Hlk ip/ ucts/
drunner/

[16] Michiru Tanaka, Mitsunori Fusuki,
Yoshihisa Nishibori, Yoshini Teshigawara, ”
System Flow and Framework of ASSIST
Asynchronous and Synchronous Integrated
Multimedia Conferencing System”, the
Proceedings of ICOIN-13, IEEE
Communications, Vol.2, 6C-4, January 1999.

(7] Wz k, €8, L EREE BRERSRN
BIOBREFENFTRRT T v b7+ — LM
ST 7V r—va VR, ERILEES S
AT AIA o F—Fy NERBERTASRER
WM Z SR E, 99-DSM-15, pp.55-60,
1999.

(18] slfz, KvaiRHE, LAML, Wz ts, §
#HBF, "Linux thin client K& T 54
AHERFERREORE, HRLBZESS
WY RT A/ ¥ —2y NERBIRHESH
4, 2000-DSM-18, pp. 31-36, 2000.



