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Abstract As a spreading broadband networks, it is popular to transmit stream data such as moving pictures or voice on the
Internet. Sometimes, it is required to know not only available bandwidth of networks but also other network performance for
streaming. Then we developed a network measurement tool called “Sperf”. In Sperf, simulated IP streams depending on stream
applications are transmitted and network performance parameters can be measured such as available bandwidth, packet loss
ratio, sequence errors, jitter, and delay. In this paper, we show the detail of Sperf and its evaluation. Also, we mention the
effectiveness of Sperf by measuring some actual broadband networks.
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2.1. Sperf D
Sperf DM ELUTICE LD 5.
a) IP A MY —AEEEFHELENE
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BZTREVEBTRATSIRAIELHSD. £2 T,
Sperf CIXBERIIP X MY — AR EXELEOHOXR Y b
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DXy FT—ZDRATENTA—FOREEZITI Z
EMTEB.
APY)—LEEEFTIT I r—vavricidgks
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FZC,Sperf CRBET BTV r—arDR LY
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Thh3gansneEELbhd. LoT, Xy bV
—ZDAPY - LAEESELRBREBTIEDCEEY,
LEHOERMOBMEICIVFORBOKEELTRD
ek, EFMBERZITOIZLET, EOXy b
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Sperf 12, BIEHOERIP R MY — L& EETIH
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ZaPRTEY, ThZhsslo PC TETIADZ
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HZ—T—REEMW. BRI T—2
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FRETH LB TES.
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fEIX 60 7.
) FSvav
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T arOBRTHS.

b) receiver T— F

UTo ko, 137 varyottzomotry
g, sender PHRRAX 4 (IP 7 RV R), BZBEHOD
RRAFEHAP T FUV XY AST 5 Z & T, receiver € —
FREBT 5.

#sperf —r [/ ¥/ 3 /] sender-name receiver-name

NI | -El ectronic Library Service



I nformation Processing Society of Japan (IPSJ)

2.3. ¥
2.3.1. EERR
Sperf ME T Linux LT C EBR TH-TW3.
BE, 218, 228 CR_EBEOPD 2.1 IO c)
TRRI-BEFEROBEALD EBL LS DIy D EREE
BETLTNS.
BIED Sperf DEMERBEH OS(W —F NI T D
BOTHD.
Vine Linux 2.5(kernel2.4.18,2.4.22)
Vine Linux 2.6(kernel2.4.22)
Redhat Linux 9(kernel2.4.20)
Fedora CORE 1(kernel2.4.22)

2.3.2. 174

Sperf D £fTHl % K 4, 5127 F. E 4% sender DE
THITH 5. OTH sender 2% receiver 225 D{FR/ /X7
v FEZTERY, AEDORRTFA—FEHALTWD
X 5 1% receiver DEFTHI TH B, DiL, receiver F— F
TERBHOa~v LV FERT. ZOFTR, AyE—Y
¥4 X 1500byte, XHEFE 976 nsec, WERME 10 B
THEXHBLTVS. @R, —BEORBMREROH
AEFRLTWS., RERERE TR, BERY, HRGEE
/%), Ay PRAREEMEFHE), S—R b
BE(RMRBRERK BANSA—X ML), BEFS
—, VyZ(EHME, FBE), RIT NS, K
BERVAEHEMIOBEMLSEBLrEAERA TV
VWO, RBOEEL LTEXEMBERET S E TR
NOSHIDF—F A ry F2EIBTTVWEREDT
b, QRERBREOHANERT. BERERTIX, #
WMEE/RE), BBy FRERE, "—X MK
(RMRBAEBEK HA\—A LK), BEFxT—,
FBHY vy ¥, RITCEHE, EXE)EHASIhS.

[roo{Mmmle sperf 20040419]' ./sperf -s
: 12.295082, ssglen - 1500, interval = 976, pht_mum = 10240 =)
end_pkt_f inish! ‘0240 10240

X 4. sender ® EITHI

(rootBvBchip mrf 10040"8]8[/39&( -y -1 1500 -1 876 -t 10 vésinnle vﬁd’tlgl
info_pkt send start
dapkt rocoive start!

Tine | Bandwidth | Loss | Burst {Seq error}
1 (Send)| (Recv)| (Rate) | (Ave) | (Mum)] (Max) |- (r.m) | (-see) I (m) l (-m)

0.038, 0. 038) 0.429
.038. 0.036) 0.382
6, 0.036) 0.328
8, 0.038) 0.418
6, 0.038) 0.968

[22:28:51] (12.295,12.284) ( 0.000, 0.000) (
[22:28:62] (12.285,12.288) ( 0.000, 0.000) (
[22:20:53) (12.295,12.208) ( 0.000, 0.000) (
[22:28:54] (12.295,12.288) ( 0.000, 0.000) (
[22:28:55) (12.295,12.285) ( 0.000, 0.000) (

[ [
0, 0
0, 0) [
0 0
[} 0 (

caa
SRS

| ditter |

I I l (Nm) I (Ih )} | M)R{I(h )
X, error X,
Dbes] | [lhosll 0 ftines]] | fises) | [asec] [ fasec)] asec) fem—(@

12.2950 12, zssl 0.000| o ol ol o0.0381 0.3711 0.429

5. receiver O EITF|

3.Sperf DEX vy U — 2 TCOFAH
3.. AR RO/F7{NRE DA ABE

Sperf DFAO—FLLT,B7LVy Y7 LyY s
N—FTEHEERT2RA MHOBELXITo=. BE
7 VEREDO MPEG2 EE 2B L= 6Mbps, /A
vYa vREDO MPEG2 X2 E L= 15Mbps, DV
EELZBELRE 30Mbps KOWTENRFN 1 BERIT-
. REREEN6 LRI, BERRELERSITRT.
¥, "y bRV YIORMBRET 7 71LL
EbDEZRTRE T & 8IZRT.

BEOXy P BEY -V TIX, BIERBERS
WHDOTHERHE, Sy MEEAE, IBEFxT 7 —,
CyFETCLIPBETRIZIENTERN. ZhEFOD
BHCIOXy P — 22K THL, R5OHER
EOHBERITSCERENTEY, ~Fy Mk
ROy FHNEL, BVWRA MY —AfEEELRE-
TW3EFRIhS. LML, Sperf FEOREHERB T

HENR—ZRFHREDERERTHDE, "—X MK
BERLTWAZ RS2 5. 22T, B7L8%6

HTBRTIEL, ZOXy PV —27H TR — AR
EFRREETI Ay PRERIAS—XFHICREL,
FREFRBBES v ZF B RESEBHLTNWRZ L BoHh
5. koT, ZhoOEB/IPLBAENHAKTI L
OXy P —27 CRAMNI —AGEEPITEREBL2BE
DHIREFORYNBERBRT I L FHINS.
DX, Sperf CHEFOXRy FT—JBEY—
NMNTHRELTLEIRA N —LAGEERIBITSX Y
-2 OMEY, AN -AEFEZHELZBEE
B, uZ70RELMCIVRERTDIILEBAETHS.

Ly N—7

K6 BERS

x4 BRBEIEALEERS

Host A/B Broadband router A/B

0S CPU [Memory] X*—H— | R&HB
PentiumlE| 512

VineLinux2.6 1GHz | Mbyte Allied Telesis| AR450S

£S5 TV ITNAN—TORERE

Bandwidth Loss Burst S Jitter RTT
(Send)] (Recv)| (Num) | (Max) | error (Avg) | (Max)
[Mbps]] [Mbps)} [X¥) |ltimes) [times] | [msec] |[msec]][msec]

5997 5.991] 0.012] 11 25 0l 0.139) 27.83} 30.703

14.99] 14971} 0.039 24 137 0] 0129} 22.777} 1278
29.989) 29.963} 0.047 19 261 0 0088] 28.434] 31.759
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7. Z7voYIZr—IZBIT5
EHBHONYT vy AKX
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-
18 LR I R IR R DR B S
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e
N
6 i  J |
4 t r 1 ry r it
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\ t t
0
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M8 7Ly Y I A—TEBTIEHROY v ¥

3.2.PPS DR ERFHLFIABRE

PPS R Y —AGE¥EBOXy V-7 OMREILE
XOHBERRDED, AFRTCPPSHBRRL3ED
ARY—LERL, BEZT-o7=. BIEIKIX 418 &
R 6 bR 4 TRINERELZAVE. AERE
BERe6IL, "y MKk Vv IORBERES T
EL7ZbDE R 9 L 10T .

IRLDOER»L, RAFEROA M) —AF—F %R
BETEETIHBACBVTL XYy P YA XL PPS
OBERICE-o Ty MK, Vv ¥, RITEDRX b
Y- AfEEHESERTHIIEBANE. 20X )L,
BETHAMN)—ABET TV r—aronRyy b
P4 X, PPSZAEDLETRHERITIZLT, LVEHR
HOBWRAEERERBOLRELEXZLND.

K6 PPSEERRORERR

Message| PPS Bandwidth | Loss Burst, PSequence| Jitter RTT
length (Send)| (Recv) (Num) | (Max)| emor (Avg) | (Max)
byte [Mbps]| [Mbps)} [%) [tw [times] | [msec] | [msec] | [msec]
1280} 1024} 10.492} 10.484} 0.005] 1 131 0] 0.119] 28.133} 30.809
640] 2048| 10.492] 10.484; 0.009] 23 44 0f 0.092| 26.006f 47.743
320] 4096| 10.492] 10.495! 0.029I 25 199 0] 0098 24.961] 27.811

350 1
t ~4- 1280 byte,1024pps
300 ~8— 640byte,2048pps
@ 250 ~&— 320byte,4096pps
&
¥® 200 "
= :
£ 150
S T a 1a (4 laols [& 160 (&4 4 |4
< 100
50 y
»

o

0 500 1000 1500 2000 2500 3000 3500
BRIE)
Ko PPSIZLkBA ¥y rEREDE(L

70
60
—0— 1280byte, 1024pps
. $0 & 640byte,2048pps
o
——
240 320byte,4096pps
&
> 30
N
20
10 :
AN L

0 500 1000 1500 2000 2500 3000 3500
Bfll(sec)

10. PPSIZX BV v ¥ OEAL

4. FEAE
4.1. F—& Ry o W RO

Sperf DF —F N7y FOEHBMBOBEIIMEHE
BItK&BHRTSH.HEF A~ L L TRTC(Real Time
Clock) AL TWA DT, XHEBIREFNICEET
5. RICIZ, BAERETIDDODN—FY =TI n
v THY, ThERAVDIZLETIRZH»D 1/81928
EFC2DREFAHNLTEVRAZEZHITLZ LB TE S,
Sperf i 1/8192 %, BIH# 122usec 25 —Z 47 v b
DEHBBOEEMELLTWS. 224/ 0D TR
BV, SperfiX 122pusec DEEBOEHBBEEET
X3H, MEY»OXEHEBOEEEL L T tcpdump(6]
THELEEZS, ZERICEEHRELEHBTELL
TWBHIZLEERBLTNVS.
4.2. EEOEEEOFM

Sperf DRI EBEDEHEMELFMT 27201, Xy b T
7T I alb—& NISTNet[712 AW THIER2To . £
BREHEEIHIL, RTRZAT. AIEKBVWS 282 MHE
IZ NISTNet X BB X B PCREL, N7 v b P#k
XEBZZLT, EROHEONF Yy FRAREEDVE
FERRRI A A SH D . NISTNet 25 2 585 X — 7 i%,
Ry NBRE 10%, BIE 10msec, JEF T 7 —F 3%
L LU, HostA—HostB [#] ¥, HostB—HostA M & iLiZ[H
BRONRFA—FZEBELKL. £7, Sperf it 52 5/%5
A —Z X, FEEHEL 10Mbps, BIERFRM 1FEEME L.
BIEREEERSITAT.
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£x8XV, "y MBXK, RTTIZDWT NISTNet T
HBELEZEVOREENBONTNE Z L HERTE
5. BF=7—izo0Th, BEMTH D 82099 Bl
EFENRTY FPOR26%EEDTEY, REMITED
EHRRETETCWEEEZD. UErS, Zh63HE
BIZBWT, NISTNet HEDOBERREIATWVWS Z
LR TE.

100Mbps

\.2;‘(;,.‘_... i

= b
HostA NISTNet
PC
B 11, ZRRE
x17. ERIZEALE PC
0s CPU Memory
HostA _ [RedhatLinux9.0] Pentium4 2.6GHz | 512Mbyte

HostB VineLinux2.5 | Pentium4 2.2GHz | 512Mbyte
NISTNetPC| VineLinux2.5 | PentiumIl 600MHz}| 384Mbyte

x8 HERBR

Bandwidth Loss Burst equence] Jitter RTT
(Send)| (Recv) (Num)} (Max) | error (Avg) | (Max)

[Mbps]| [Mbpsl] [¥) |[times] [times] | [msec] | [msec}| [msec]
9.992f 9.224{ 10.08 0 5 82099] 0.117, 20.698) 21.003

43. BEOY— VDK
Sperf #BEBEDY —VOFT—RIZAWVWLRI DK
BEEMIZ LE W Iperf ® UDP £ — R E B E1To 1
4.3.1. BB B
ZAFP)—LAEEEFEEBELEAELEVWIBATO
Sperf & Iperf DBFELL B A ROICEF L. KL D,
Sperf & Iperf PP EHEEB KR BEEABENZ LB Hh
5. LML, 3.1 BiTRREIIRBERSLETFOL
BItKELBERETA Ay FERIZODWTHEREG
TR, BRotdl, HBRRA—XMBRCETLE
BRFX Yy FPT—I DALMY —AGEEEOTMEITIIE
heEZLRS. £, 32 TR LIIC, BE
TEHET7TVr—va vy EBEBLTRELZITI>Z LT
DWERLDPEZEVBOLADETFHRINDS. SHIKZ
Sperf CTiX, KM@ RO 72 R(ELTHZ & THER
RETJTTHRBLAZVWEREBDIZLBTES. Zh
L0 AT Sperfid Iperf IKIXTBEWH A& FoTWHEE
25. LL, EL DRI —AEET Y r— 3
UERIELTWETAFF ¥ A MIOWTiX Sperf @
BEORETHRMIELER-2TRY, S%OMIEHL
BLEZTW5.
% 9. Sperf & Iperf DEREHLER

PR e A i e

b
Sperf| O [¢] o OoOlo]ofo] O [¢] A x
befl O] O x Ojlo|xjoO} x x |0] O

432. Py ZOHHEOKE

Sperf & Iperf DY v # OFEWHEIT OV THE, Kt
1T o7, Iperfid, Py FOFHII—-BKNICAVWLH
% RFCISSY(RTP)CRRE S hAFREEALTWVS.
IoERIE, BEFHBOELLROESR* Yy # L LT
BY, BERIZ /AXOEBIMABEELREKSE
HZEOCRBRHENTVE. Zod, FMMELLTO
FHEEZRVS, BRNOKBRETIRELELE FER
ELTLES D, Xy PU—20OHBENRZIZLL
RBBABDBH. ZHITH L, Sperf DY v ¥ TiXBER
MICRETDOIRERERZZTOETIREFECRBRE Y
5729, A M) —AEXEPICBREOICRETIKRER
VoS bT IR TES. i, Sperf TR 1 HE
DEMBEREZ O 7KBRELTWE D, BERFOED
BATKERY vy IRBELEOMRZRERI Y v
FPEERLOREBERZEDTELETHI LB TES.
LhbL, VovIOEBHRKREVRy FT -2 THER
RETCHEONI FHECERYCRTIERABH 5.
o), RRRBROI I 7RFTEZEHDTEORYH
PHBURHTOILERDS.
5. 8bVIC

BT, XYy PV —2 DR —AZEEELA
ET3, Fy PU—2BEY — /N Sperf OB & M
ZoWTHR~7%. LT, Sperf BFHLFAREIZD
WTRLE., SHOBEE L TREESETZLE2HDI N
IIREETHDIPVE, AV F X ¥ R F~OXE, BE
FHTIToTCVWERMBRDI I 7LD BEBHLDOEE
ZED.

WE

AWRICBEL, EHEHIXFOTHBERABICHER
RIHMEZBERHBELET. ARHRXO—KREET
MKEREFRB(CER 15 £F 3200 0XEL2ZTIF T
ERINTWS., TR LTREOELRT.

X m®

[1] DVTS, http://www.dvts.jp/.

(2] EE®, BHEZ, MARHZ, WEEMR KEE
i, " BAEBBEREXICBTD FEC OHERF
fili,” fE$RALEFE L3 03, Vol.45, Nol, pp84-92,
Jan. 2004

[3] Netperf, http://www.netperf.org/netperf/NetperfPa
ge.html.

[4] Iperf, http://dast.nlanr.net/Projects/Iperf/.

[5}] IMEER, FEZES, PERKR, fiEE&,
REPERGEZEE LRy MU — 7 B
iy —VOBR%E, FRABZSFRAE,
2003-DSM-29, ppl1-6, 2003

[6] tcpdump, http://www.tcpdump.org/.

[7] NISTNet, http://www.itl.nist.gov/div892/itg/carson
/nistnet/.

ot

NI | -El ectronic Library Service



