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Table 1 Specification of PC used for measurement.

oS RedHat Linux 7.2
Kernel Linux-2.4.3 4+ PPSkit
Motherboard MSI MS-6351 (Ver5)

CPU Pentium IIT 996.68 MHz
Memory 512MB
PCI BUS PCI2.0 32 bit 33 MHz

NIC Intel Pro/1000 XT Server Adapter
NIC driver e€1000 version 4.3.2
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Fig.4 Configuration at the time of ICMP-based net-
work measurement.
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Table 3 Comparison of the measurement result of
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Up: bandwidth, Down: standard error.
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FE (UDP)  79.870 Mbit/s 82.8 Mbit/s
0.0565% 0.375%
GbE (UDP) 279.5Mbit/s 360 Mbit/s
0.181% 5.755%
300 T T T T T T T
_. 250 ]
(2} +
= R
> 200 f* ]
©
3
2 150 —
g
g 100 % R O E TN -
all data
50 fitting data
f(x)
1 1 1 1 1 1 1

RTT [us]
t

60
40
20

all data
' fittin'g datla

0
0 200 400 600 800 1000 1200 1400 1600
Packet Size [Bytes]
08 OD0O0OO pPCOOUODOOODODOOD UDPOOODO

0o00000GbED
Fig.8 Correlation of packet size and UDP One-way

0
0 200 400 600 800 1000 1200 1400 1600
Packet Size [Bytes]

07 ICMPUOOOOOOOOOOOO RTTOOO
0 GbEO
Fig.7 Correlation of packet size and RTT on ICMP
measurement (GbE).

0000000000000 FrFEOODOOOOOOO
poooooooOooOooobooo uppOOOOOO
00000000000 0o00000 GbEOOOO
0000oo0ooo0oooo00oooGbEOOOO
gooooooooooooobooooooon

oooooooubpPOOOOOOOOOOO0OO
oooooooooooo IicMpOO0O0O0O0O00OO
O00D0O0UO0OO0OOOFEOO 2000GbEDD 100
goboooooooooooobooooooobood
gobooooooooooooboooooooboon
oooooooood

3.2 J0OOOOPCOOOOOOO

0000000 PpPCOOODOOOODOOODOOO
pCOOOOOOOOCOOOOOOOUDPOOOO
ooooo0o pCOOO0O0OOCOOOOOODBOOOO
goooooooooboobo danooooboboboon
gooooooooooooboooooo 30100

1700

One way delay [us]

delay on the SPXO PC (GbE).

300

250

200

150

100

)]
o

-t
4t

all data

panEIe

fitting data
f(x)
0 1 1 1 1 1 1 1
0 200 400 600 800 1000 1200 1400 1600
Packet Size [Bytes]
09 OD0O00O0 pcO0O0O00OODOODODO UuDPOOD
0000000 GbEO

Fig.9 Correlation of packet size and UDP One-way
delay on the Cesium PC (GbE).

000000 pCoO20000000 PCODOOODO
oooooooo
UbDPOOO0OODOOOOOOODO PCOODODO
ooo0o0oO0oooo pPCOOOOOOOOOOOO
000GbEOOOOODOOOO PCOOOOOO PC
goooooooboooooo sooOo 9oboooo
ooooooo0oooo0ooOooooo pCcO0OO



oooo0ooo0 pCcOOO0OOOO0OOOOOOOOOOOOODOOOO

gooooooooooooooooobon 170psd
gboboooboooooooooooooon sopsd
gboooboooboobbooboooobooobooon
oooopPCOOO0O0OOOO 20pus00000O0OO
pCOODOOOOOOOOOOOOOOOOOOOO
gobooooooooobooooooobooooon 1
gobooooooooooooboooooooboon
o0ooooooooo0ooooooooo pCoOOO
o0 pCOODOOOD 1ps/sOOO00DOOOOOO
ooooooooooooooooon 1sboboo
goooooooooo0oOoOoooooOoOo pCcOoO
gboobooobooobooboooobooobooon
pPCOOO0OOOOCOOOOOOOOOOOODO PC
gbooobooooboobbooboooobooobooon
goboooooooooooobooooooobood
goooooooooooooobood

00o00o0o0o0oo0ooo0oooo pCOOOOO
goboooooooooooobooooooobood
pCOOOO10000000000O0O00O0COOO
0ooooooooopCOO0O0OOoOoOoOoOoOoOO
gbooboooboooboobooooobooobooon
gbooboooboooboobooooobooobooon
jooooooooooooooooooboobobooboon
gooooo

4. O 0

3.00000000000ICMPOOOOO UDP
000000000000000000000000
0000000000 PCOODOODOOOOO0OO00
0000000000000000000 PCO UDP
0000000000 2000000000000
00000000000000000000ICMP O
00000000000 PCOOOOOOOOODO
000000000000000000000000
000000000000 00 GhbEOODODODODO
400 Mbit/s0000000000000000000
000000000000000
UDPOOOOOOOOOOO0OO (Ts)00000
000000000000000PCOOOODOO0
000000000000000000000000
00000 7; 000000000 PCO NICOO
000000000000000000000000
T,00000000 (2)000000

P
R:%+§+%+% (6)

ooooo0oo0o0o0ooboo PsOO0ODOOOOOO

s _ 1, (T +1Tp) (7
0Ps B 0Ps
1 _0Ts 9T +Tp) (8)
B~ 0Ps OPs

000000000 (8)0000 95 000000
noooooo 2%t gpopo PCOODOD!
000000000000000000000000
0oooooo

_ 8(Tg]—3‘;Tp) )

00000 (8) 000

. 0Ts 1
a= 2Ps B (10)

ooooooOo (lopooooooooo pCcO
UbPpOOO0OODOOODOODOOD «aOODO
0O FEO B = 100 Mbit/s0 O 2.520 0.0113%0 GbE
0 B = 1000 Mbit/sO 0 2.5700.130%0 000000
poobooobooboobooboobobbon
Jo0oomoOoOoo NIcOooooooggosg
gooboooboobooboobobobobbobobon
00 NIC O Netgear GA620T O PCI GN-1000TEO
ooooo UbPOOOOOOOOOOOOO PCO
gooooooooOoobo 40000DOOOOO
OO00o0OOoNICOOOODOOOOOOO acenic O
ns83320 0 00000000000 00O00O0 OO
JoodO0QoOd s500poooooNICooOooog
goodoooUo NICOOOoooooooooog
goo0oo0O0ooO000oOoooooooooNICcCOd
0doooooooooOo pCcOOOOOODOOOO
gobgoobobooboobobooboobon

04 00 NICOOOOOODODOOO
gopooooooooo
Table 4 Measurement result on other NIC.
Up: bandwidth, Down: standard error.

GA620T GN-1000TE

FE 79Mbit/s 77 Mbit/s
0.4042% 0.1375%

GbE 271 Mbit/s 258 Mbit/s
1.388% 0.4153%

1701



00000000000 2004/10 Vol. J87-B No. 10

05 ONICOOOOOOOOOOO « [nses/bit]
gooobooooobooooooo
Table 5 Rate of delay increasing on each NIC.
Up: bandwidth, Down: error.

Pro/1000 XT GA620T GN-1000TE ICMP

(e1000) (acenic) (ns83820) (e1000)
FE 2.52 2.65 2.84 2.09

0.0113% 0.0839% 0.0302% 0.0609%
GbE 2.57 2.69 2.88 1.71

0.130% 1.01% 0.308% 4.2145%
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Table 6 Comparison of the bandwidth using by rate
of delay increasing.

UDP ICMP

(Cesium:e1000) (SPXO0:e1000)
FE 100.3 Mbit/s 98.0 Mbit/s
GbE 972.3Mbit/s 1204 Mbit/s
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