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A Study on the LAN Reconstruction

(Focusing on Administrative Organ)

Seung-Hwan Moon

Department of Electrical and Electronic Engineering
Graduate School of Industry
Cheju National University

Supervised by professor Yong-hak Lee

Summary

As the need of information has increased with the development of
informative society, LAN users require superhighway network
service to deal with various traffics. Therefore, multimedia service
such as VOD(video on demand) which is spreading rapidly, electronic
documents and screen meeting should be offered in real time.

This thesis offers the reconstruction of the network to enhance
the working efficiency by using the network of the admnistrative
organs. First of all to evlauate the capacity of the network, the

admnistrative organ was divided into 8 area based on the equipment



structure, and then the response time, the transmission speed, the
transmission time and the amount treatment were measured. The
problems of the network were analyzed by these measured data.
The outcomes of the analysis are described : Firstly, lots of LAN
segments are connected in each hub of LAN section. Secondly, the
present capacity, 10Mbps, is unacceptable for multimedia and huge
capacity service. Finally, improving the speed has to be required
because the speed of transmissions and process were too slow.
From the measured data, this thesis offers to divide LAN segments,
to decrease the number of users in one subnet for increacing the
transmission efficiency and to extend 10Mbps to 100Mbps by
replacing the dummy hub with the switching—hub. In order to
increase the transmission speed of the WAN sections, the speed of
256kbps and 512kbps has been elevated to the level of 512kbps and
E1 respectively. After the network with expanded capacity was
reconstructed, the functions were analyzed. As the result, the
reconstructed network has confirmed as having the improved

function.
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Table 1. IEEE 802.3 10Mbps phisical layer medium

- & 10BASES 10BASE2 10BASE-T 10BASE-FP
Transmission Coaxial Coaxial Unshielded 850nm optical
medium cable(50 Q) cable(50 Q) twisted pair fiber pair
) ) Baseband Baseband Baseband manchester /
Signaling
(manchester) (manchester) (manchester) on-off
Topology Bus Bus Star Star
Maximum
segment length 500 185 100 500
(m)
Node per segment 10 30 - 800
Cable diameter
10 5 0.4 to 0.6 62.4/125 ym
(mm)

(1) 10BASES )l ]
10BASE5:= 9 IEEE 8023 vlAl M= oltjule] 3ko] &= Aotk 10BASESE
50 Qo) FFACIEI WAl~E OgAEAE WA AEEy, Aold AvE Hdido|x
500molt}. BT EE ALgstel VESAE T + Aot HIHE WIS 4 &,

3 MIOIHUEE ttE2 AaHES Egi7]x Z&ouE MAC(media access control) @ ol

Fistt. dE S0 AZ & AaWEdd e 7 &AHolAe] FAld HEstHa b
FTEO doluA Ha o5 F&tr] 9= F ZH o]l AlIIHES gIHE o] F
oA = L&A shpe] FEuto] slgtEojof Ft} F AE o]t Azl Hd 4709 g

&
)
rE[
o
ol
ofo
_O‘L
d
u
=
m

I
1y

Lo
]
o
2
[-'O

1IN
s
rr

\S)

Skm AE=7A] F)

(2) 10BASE2 A
LAN o] &2 ¢&] 10BASESE T} %S H] &0

It

= 10BASE27} F=7}5 91tk 10BASES
= 50 Q9 FFACI= WA~ AE WAE ARSI
10BASE2+= 10BASESE Y 7h= Alol&& AbSstEz AaWED §e) 57F 44 So=

A "l o] A= 22 o HES /A ER ZIHE AEE Fo A= 10BASESE

o YEYAGA AT & gt} A A gz7L 10-BASE2 AIIHEZ F 79
10BASES AlZZHEES AZAst=d o= oF frhs Aolth gyt WE AaHEES

ddsts AaETE el Aok a7 wiiol

o
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(3) 10BASE-T = A
10BASE-T ®jzl+&= H]x}3 EQAE #Ho] AoE(UTP)E AH&3dte] 10Mbps LANS 1F

5 %k AR ugelA £3 2 S g, A8k AcEAY ALNE 2XsW LAN
om AW & gdom 4y Fx TAR oA AveldEe] WELE e
AAH] Qom, FY wEolAE = FHelA HolHE wop t}

AT EGAE AolZe odge Aisn A55EL FA &) slskel Pzl Aol
£ 100mA =2 AFAh UTPAIE o4l #34 928 A8 5 v 50m7A o

(4) 10BASE-F v A
10BASE-F+ #ARFE A8gozn Ao dEd Ao ojde & o] g3t
=l = g5 AZHA BAE g

10BASE-FP(passive) : Z~H A5 IAHES AIUEY km7tA 24T = 9l

b
E

o]

=]

= aEd gy EZ2X

10BASE-FL(link) : 2®lo]dEoly HI B ES 2km7HA] AZAst=d 29 & Fa5

7 o] gl

10BASE-FB(backbone) : 2|3 E5& 2km7t#A dZst=d o & a5 Qs
ko] A7HAl WAEL 7 AEHAE YA S5 A TFgvin sy, o] Al

[e]
-
AbgETH AbEHIH o RE BE wA A dny BHS Abgsth dAsyH Ases

B AgAE Wol EAGI W AL Lo| EASHA BT S Yo
F Az esw WsEd. 10Mbps WA LY HESES 98] HA FA el A= 20Mbps

10BASE-FPx= 33709 ZHold7tA] H-AANZLAF e T4 763 AP A1=ds 49
1 )

shdl, olE 1719 Bem giewu

el Aefstar l=dl, o] F7HA Aol T AdF AzgAEs AHS e Aol

7 RS S AREEHd, YR Eolew BT 2 FY o tA] Blo]H o]
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b= Aol g17] wiitell Blol® sf=ro] 2lyEE FllA Hdidn. 2AHoer AYE =

71 YA 15717k 9] 29 HE dAse $ubd 10BASE-FB7F AL-& = o] of 3k},

(3) IEEE 802.3 100Mbps

1& olt|ulel IEEE 802304 A &3 7F2o=z olgulzl F3lo] 7153 100Mbpsoll Al =

[}

o

s LANS AFstr] flsiA /s sejrt o] 21& 100BASE-TE 7|Wte = &t 9l
o g2 AsAdAE 58 75e.

IEEE 802.3 100Mbpst 1% 29 2 ASTFZ2E FAH Ut}

[EEE&02, 301 00bps)

T00BASE-X

T00BASE-X T00BASE-X 100BASE-R

Category 5 TP Z3TF 2 Optical fiber 4 Category 3 or category 5

Fig. 2. IEEE 802.3 100BASE-T option
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Table 2. IEEE 802.3 100Mbps physical layer medium

T 100BASE-TX 100BASE-FX 100BASE-T4
Transn?ission 9 pair, STP 2 pair Category 9 optical fibers 2 pair Category
medium 5 UTP 3, 4, 5 UTP
Signaling MLT-3 MLT-3 4B/5B, NRZI 8B/6T, NRZ
Data rate 100Mbps 100Mbps 100Mbps 100Mbps

Maximum segment
100 100 100 100
length (m)

Network span(m) 200 200 400 200

(1) 100BASE-X
100BASE-XoI A A8¥E RE AFWMAS shte] Ja(dd EQ2E o, dd 3
Al A g o] o] oA H e A K

2 Beas) daME aedoln %) wo] Wastd e Auw

Gk o2 100Mbpse] HlolH &5

=

fotr

1}

a
o

KRR

¢

o1z W =9l slibrl 4B/SB-NRZI o th 100BASE-X+ 100BASE-TX$F 100BASE-FX
2 Uold olAS F Y EYF A PAES £3E+=d], s 100BASE-TXE

EQ2E HojoA AbEH= Aolal, & stue B4 oA ARSH = 100BASE-FX 2
£ Zlolth 100BASE-TXE 749 ES2E #Ho] AolES Atgsted ¢ 42 dAFS
et agla e & e FAE 98 ARgeth 1ela STPe 7hHag] 5 UTP =
o Abgo] 7hsste MLT-3 W2 % AE 7bsstrh. 100BASE-FX&= 5+ 7H¢] 334 f A o
55 Abgeted, shds A4S feted g2 slus A8 §7] 918 Aotk 100BASE

“FXZ A48 v 4BBB-NRZI H518 ~EUS FNEZ witr] $)3 Fko] Fas)

ﬂll
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(2) 100BASE-T4

100BASE-T4+= A#F Aol shelaig] 3 Aol &4 100Mbpse] HolE &S W7 $3]4
b= Tk whEbAl o] AR o] MX|Fo] FlEaE]3e] AelEE o]&sitirt |d
= Jbelarg] 5 Alo] &S AFE3th 100BASE-T4:E dAE Alolol A 429
ahA] 7] wj ol A A A& (battery-power)S AM&3HE 38 F&3tu)
100BASE-T4ell A &= 54 doly ~EHS 3/M7HA9 57AQl dolg ~2EY”ER
woF ZF "oy ~2EdE 333 Mbps &40 dHeolH &S ZEAIE T 100BASE-T40l A
AHEStE UTPAlCl &8 4709 ESI2E #lol & o] &at=d], a5 79 ES=E 7
o= dolH % - 52801, T EY2E FojE= W] golr)

100BASE-T49l| A= 100BASE-Xol|A] Ab&3k= NRZ 139 WS & F7F gtk 1
o= NRZ S1ado] z} ES2E FHolio| A 33Mbpse] A& AEE&roln 57]3}
T AQEkA 7] wiolth 1 thal 8B/6TEH= 37 A& whajo] 29t}

R
=
foi
i
2

ofy

3) 7|7HHIE o]yl

100BASE-T YE$ AT LAN MIHEZ ol weh o @2 F37t FoiAA ¥
ol 7|7 E ol dle] HastA HALE 7I7HHE olgule] FAL2 1y 39 gow s
oltiule] AT FASITE 7] Z7FHIE o]y Ul 10Mbpset 100Mbpsel Al CSMA/CD L2 &

23 942 we
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4. 2M LAN(wireless LAN)

< IEEE 802.11 %%Q o 93] EFsEUTE IEEE 802.11 Aol 7

ol male 9 49 Zuh FA LANY 7P e EEL& BSS(basic service set)o]t}.
=) FrofAE AA =87 el A A=

tol 2Elojdow A HET BSSy aHEY AW AMEHE AX WE A A=
g W

2t

I3
so

glo] Alo] o] &-gtth. ESS(extended service set)® A Alz®lol] ofs] AAH F |
o]Ate] BSSE FAWTH HE A EA Alx~vle &4 wE [ AN(wired backbone LAN)
olty. ESS+= =84 "= ALLO) M wielA B dhihe] =214 LANS = 1<l

A IEEE 802.11 ¥Fo2 AMEH = vials ohg2 2
294 1 9ol 850nmol Al 950nmAkel ol A= 1IMbpset 2Mbpse] dlolE HEE=
s 2Fstofof gt
A5 =2 e FAF 0 24GHze] ISMul ol A F2st 7AE7kA = ZHZE 1Mbps
L} 2Mbpse] HolH HEES A gt
T4 5 g9 gk 0 24GHzo ISM "9l A F2ste 1Mbps = 2Mbps 9]

el AEES Addth
24GHze] t9elA 3Mbpse] H°lH H&EES AHsts FI35 38 HP 3 8Mbps9
dole] AEES NdateE A4 £ By, 28 3 5GHze Y elA 20Mbpse] ©lolg A

Zerver

Extended

Service set P

Distribution S

Service Set Eoin Eoin
.
= Basic
Service Set

Fig. 4. IEEE 802.11 structure
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III. LAN E#Y
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3. LAN =33 ¥5 @4

el o

ARE F

YEYSA As ZYEHEL ¥

2 ol B gk 2

SE5H UES

L‘]]E‘?qﬂ o o pul
2EE Fofel o] ey ddd AeAst 4 I, 3) ¥

Table 3. Network performance indicators

A7 AF ¥ = MIB(management information base)
IR =

MIBH¢E& /et A4 37H4 25o=2 YAy &

ol]st MIB AE Z
32 ol 3k

Zol v} =

degradation - Ethernet deferred transmissions

indicators - TCP retransmisions

T SRS FECER Y
- Interface octets in and out
- Interface unicast frames in and out . .
performance i ] HUB, Switch, Bridge,
] - Interface nonunicast frames in and out
Indicators o Router, Server
- CPU utilization
- Forwarding rate
performance - Ethernet transmit collisions

HUB, Switch, Bridge,

Router. Server

connectivity - Interface CRC errors in and out

and data - Interface lost carrier

transmission - Interface disconnect

Bridge, Router, Server

problem - Ethernet excess retries

indicators (16 consecutive collisions)

MEQ FuEe] AAm g wel WA Fatel MEND YSEAGES £0F
Z ool olgd ARES MIBHSL 2 AAZ g@He] Yeldel o8 A&How w
YE " Hh

# 4v el 3% #E] ZREZQ SNMP MIBol Fod vlE]A A5 ZAA W5

=°lth. (FHAdS 1997)
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Table 4. SNMP MIB factors affecting

networking capacity

W

ol

ifInNUicastPkts

2}el Layer X A9 non-unicast WA F

ifInUicastPkts

A9l Layer TREFZ Add

subnetwork-unicast 3] 4

ifInOctects

IE o] 25 octet, Framing character>2%}

iflnDiscards

EAl

A layer ZREFHE AEE A &l AXH inbound | FH

] CEERL
A7k obd Mg L 37 A8 A

7 E5E)

1=}
w3y

iflnErrors

2=

el ¢lete]l A9 layer TREZE AYE A £3 inbound HH 2]

iflnOutErrors |dl# 2 <18} AGE R FE3F outbound #|Zle] 4=
ifOutQLen output queue?] Aoj(FF o2 ERY)
T entityel] el H= IPEA X7} o} input datagram® F= H=
HA4AE 3] 913 forwardinge] Z &3 T entity’} IP gatewayH &=
ifForwDatagrams| _ o =

A &= A9, o] e D entityES A source-routed | FH o] ==
ol w] &}

ipOutDiscards [EAIgle] AGE AR AX-H output IP datagram F(HH{E-FH5o] ¥l

tcpRetransSegs

ANA%E Z TCP segment®]
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D EgE SH8x
Edg SA48Le o]8Ae dAFoAM L Aula Al GA el aArgel uhek A
aflof & SAHaATF gebd ¢ Jleve SASHS A Aok ot

o] &2} YA ET FHAA Au) 2 AlFGA JdolA el Edly S A
H S8 AZgA A As7A B A +drs 24
- o)A R ETE =do|{? B A T 3 ALY
- HENAE vt ~E-oe] B3l o]f? | (SLAs : service level agreements)
| IR ] et e W oA
- gk &0 GREHAET? B UENI TS A dxYod
W oy 2 34844 H &3A4E
(intrusions and attacks) W o] &2 ()= F=u
53] Ayl AFFA] A oA Aujx FF #HE(SLM service level
management)©l] & ¥4 o] FolAWA AMu]ze tigt Hs SA7IF=S 2 SLO9 SLAVH
dol §7ztsa ok, (vh 3], 2002)
Table 6. Concepts of SLO and SLA
MY A FA7E
SLO SLA
(service level objective) (service level agreement)
AME) 2AF Aot oY L ARo] o] A eko
el A 2 3t SLAE 9879 SLOE x3s}
= [e) - E = A
O]—L]"J SLOL— —v;{o 'lXOr’H Ooﬂ Z‘JO = oq O]:;L _5_]_]/‘][‘94 J%QAE %7]—6‘]—04 }\1}:]]—):
T = ARl 2d e Aeeh Tl olste] ¥ ANE AT
o) WAl E www.hp.come S5HAzto] |o) peakAt& S 7] Eek= AlRboiol i}
A% o]uoloo} it o]E www.hp.com? SHEAITE 4%
ojfelofof it 7pEd L 98%0°] gl
o ofgihry},
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|23 FUH g HolA AR H = S 25 (netflow)= 2HFE JE IS F

sl At Edgy 229 ARE ATHE /Tl th(SE, 2002

Flowe 1 Flow 2

Fig. 6. Concept of flow

79} 2ok,

rlo
=5

A7) dpasE 2 el ue

;éﬂtﬂm W %

- Y EL T X2 H(probe)E A X]5He]
- ping: Connectivity, round-—trip 'delay, loss
- traceroute . connectivity, path, hop—delay
- o184 wAS] of HelAo

- HTTP/FTP the 2= A%

- 32EZ I8 H7)

olf
offt

2
||{
ol

)
)

(

%ol Z48 =aF 79 OF

1

EPE

=

- tcpdump for Unix—based hosts
- dedicated measurement systems
- OCSMON, IPMON
- niksun, netscout
- Router/Switch traffic statistics
- SNMP

- AR




_I]N'
oZi
033
EE

H &

- QAVE S EE 2 AE Aol Tl

< < ) o<
H O]E_'_’ ExP| JHZ\]_,_
<
L

2] H’%(per link) - Z25(flow) /I, 2254 37 4 nlo]ES:
= ‘]H ° Ho]-tg
- SNMP MIBs

- RTFM(real-time flow measurement)

- Cisco Netflow
- S2EQ UESYA Q7S 2o

s - Wire—time vs web-server performance
(end-to-end) - Te A HHe BT Ttk end-to-end)S AW AL
S - A2 A A¥F

- a9 (per-link) 4 Az 7|4t
- Z2Z2 9 (flow) A3 Y

- HZAAH(src ip & port, dst ip & port, protocol#)ol o3k HF

- flow aggregation

- by port, number, ToS(Type of service)

Jlt' D:N_,
oZiu:?L'
Fﬁ
j&

oz
mE

- by source or desnation address

- by subnet

- by time

X7 BERE EfT =AUHe EfiY U E Y (monitoring) 2 4] (analysis)

oA 3 8ollA et o] EFH7IE Tt

m{m
_llN'
rE

Table 8. Category of traffic monitoring and analysis

= S8 Z 2 1 #
Egy 4 Netflow, Cflowd, Flowscan, SnifferPro, I-Packet,
(traffic analysis) [-Flow

UEA A5
(network performance)
HYEY A FHA

(network monitoring)

ping, traceroute, Network, Vantage, Netperf

MRTG, RMON

visualization RPD
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¥ 314 oyl LAN 29X & AF&3stal, 114 oyl LAN 29 x]ddl&= 10Mbps & <]

LAN Aol #3532 FDDI 29, a1 otful LAN 29jA]ek SAIE3S Adshs
WAN et} vlES]AS 724 54% &4 540 LAN A UESA] e 9%

2 F7] gEe] 1Y 79 EAD B A5 BAw,

1) LAN 7+x 54

29 99 LANo| i3 +x
[0 & the] LAN 2927 23, A1gALe A23A Sold AdEz Hels] Fojof & o]
SAFE BHo] 400 o w2 we Hola, A1HARS A2 A= 2hzE 200, 1507 o] T,

[ 13d19] €9k 8t <] Giga

-bit LAN 2922 AA Efgs iAoz 7]&]
1Gbpse] FDDI # & wutoe Z=Re gk 253d 4= Qo)

[

[0 @A Switched LAN &2 FAl= AlIWUEY o] &35 Fole Aol Aor}, o
gl B A sl oyul AadEd @ o]gxEo] HEso AMEH AL 9o
VOD¢} 57 HEnto] Auj2aFo] m A ga AMujze 52 om sty FErh
O #< Windowsd8 G AANA AFstes Y 2 ZAH Ff, 2831 HEYHA =
B AR S Fo® A% PCEo Wate] wel LAN 2914 stdolA Egfo] 5
7hsto] £=7b AstkE

O A AANTS 53 WANSZE T3(45Mbps)F o2 & 3olli= &417F gich

FHANTE TP WANSE(5Mbps)E @ F79] Au2g w% £§ 715a5E% Hol
2]

Atk G5 syl o] wevtel ST AusAel Be Edge A0
T FEe el gt

2) MES = 57 54
a9 79 MEYIE odY, 1% oduln Moz FAHUL. iU Fu)
A AN B =D AR A5 AT FEL H89E MAC Zae2ad AT 4

59 #HL FE & Folv Aoy, olE 3 FEY Y (collision domain)& vl
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(7h) ol &ake]
o] g2k ol el A 100Mbpset 10Mbpse] &S F3teh 239 45 4002 o] &
kol 80+ 100Mbps & &5 AFE3til yYw A o] &5 10Mbps®] &S Algwhs

o ®3e LANS| 9&so] Qi ol §A45ue welste] BHIA 199 ot BAY

oM AT A= SF> Sportdd HWIEESQ 4% Ht 10Mbps/8% = 1.2Mbps A %=

7b ddh 28y ol Ul 10Mbpse] A1 & &S & syl fste] SE7IRke] wf A A o

S = vk webA 1973 dHgFes 249 ojvdl W] Hes ddd 5 i

704 1.6 09:00914 04 1.7 09:007+4]) =43 EHHFS Fig 99 YeEpigich. Fig 99
YESA A Z2EF T dolHHo] /b BeAde [P Z2EFR 15137KBytes2 4
A &Fe] 97%E AFeAL, 1 v IP_ARP ZREZo| 309KBytes® A &F9]
1.35%% 2Aet it} dlolH &l IPZREZolM &e olf= F7I¥ A9 LAN Wi+

Eggo] ©7] wjFo|t},
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- Sniffer - Local, Ethernet iLine speed at 100 Mbps) - [Protocol Distribution]

ﬁ File Monitor Capture Display Tools Database Window Help
S B .i'S.| |Default =]
SN R e e e

=

il Protocal |Bytes | % of Bytes | Packets | % of Packets
Alalk {724 0.00 8 0.04

Q |P 15,137k 37.06 140113 7248

P 106KE 063 770 4.98
IP ARF |209E 135 3387 1736
s |LaT 2,700 0.0z 18 0.03
oson| | MetBELI | 127KE 082 1,001 518
Others 11963 007 169 0.87

ATalk : apple talk

IP : internet protocol

[PX : internetwork packet exchange
LAT : local area transport

IP_ARP : internet protocol-address resolution protocol

NetBEUI : NetBIOS extended user interface
Fig. 9. Distribution of network layer protocol

EHA FAg ojZeg ol AT ZREF dolH#s ¥ 100 YeEudlth 17
125 EA8 ¥ 718K Others) Z2EZ 2] dlo|E &o] 96.86%E AHAstadsd 2 ol
= WAVIE AAe AAAAs} 9 - ZHY Ffse] W volHFol @] wZolt

o]

JAEY A% HE TREF HTTPY DNS ZREZL 001%HEZ T3] 1)oksh 3

o

T3(45Mbps)H <& AHEl = FESITE RS HojFa Q)
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L= Sniffer - Local, Ethernet (Line speed at 100 Mbps) - [Protocol Distribution]
Fonitar Capture  Display Tools  Database  Window  Help

S R EE S [Defau =]

=|d| 8|7 2lsldle=wlaln 2 € @
Frotocal Butes | % of Bytes | Packets | % of Packets

g Bootps 2612 0.0z g 0.06

=¥ || DNS 336 0.00 4 0.03

@ HTTF 1.327 0.0 B 0.04
ICHP 6.224 0.04 36 0.E67

IZ—: MetBIOS_DGM_L | 200KE 1.33 1.231 2.E1

%I MetBIOS_MS_LI | 164KE 1.08 1,600 11.13
Others 14.702KE | 96.56 11,332 | 7325

JI HIF 1.540 0.0 22 015

Bootp : bootstrap protocol

DNS : domain name service

HTTP : hyper text transfer protocol

ICMP : internet control message protocol
NetBIOS : network basic input/output system
RIP : routing information protocol

Fig. 10. Distribution of application layer protocol

(2h) AF&AIZF

LAN®| AEE£re= Atdo] wep gepxivh 239 Aztdie] wh& 197H(04.1.7 00:00
oA 0418 00:30) EdES F4T A¥E 19 130 JeEpdTh 19 114 2d E
2 A ztdgel wep thEA JEpdt d3s % 2A]o0 Al 2.5 3A19] ARo] o] Al ko) of A
Egjgo] 119265byte/s® 7Hg Wol FAHAL, EgTo] M A2 Atd= 2% 124
AN oF 1A Abel® A HQAT B =FolA] BAE dojE= Egge] & Atul(2

F2A A Q5 3NN S skA
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Fig. 11. Measured traffic according to time bracket
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Fig. 12. Experiment model
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Table 9. Characteristics of sub—network

T = A& A qE &= HoaL
AA 4 FDDI 1Gbps

BA 4 fast ethernet 100Mbps

CA Y ethernet 10Mbps LAN

DA 4 ethernet 10Mbps

EA 4 fast ethernet 100Mbps

FA ¥ 256Kbps+& 256Kbps

GA S 512kbps+ 512kbps WAN

HA 4 Elw 2Mbps

(2) A8 YEYa A8 1A

)

B R WEAL 452 2457 st ALw

A AL E 119 2o

Table 10. Device of PC construct

PC #&H 74 £ 103 dEH=

T W FTP server client

CPU intel pentium IV 2.0Ghz intel pentium III 600Mhz
0/S windows XP win98

HDD 60Gbyte 15Gbyte

RAM 256Mbyte 128Mbyte
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Table 11. Network devices construct

T Router S/W HUB
AX| S fx-5500
BA 4 fx-5400
S Cisco7513 x-5316
3com 10Mbps S/W HUB
DA< fx-5124
EA < 3com 100Mbps S/W HUB
FA < Routle4500 3com 100Mbps S/W HUB
GA 49 Intel 10Mbps dummy HUB
HA < Cisco7513 Intel 10Mbps dummy HUB

5 AU

(1) ping® G SHAILE & AFEEHE A

pingFHolE @A MEAZNN 29T JE E2E} Avh} e R S

2
Folshs ICMP B2 VEN 452 44 & & Ak pingdHolel $EAZ 574

WL “pingscan’o]FE UEY A

SHAIZE 24 HAA7]E 1000byte, 2000byte$t 3000byteS 2Hz =4 619t

i FTP AsAzta Ag#de A7 9 A3

lH
HU
LI
n%
rlo
ﬁ
jg
LU

P>

lt:l

lm

;o

o}¢l “sunny FTP” ZZ139S Algstgich Ay e dabagel gardgo|Add FTP

Mu Z2a9S AdAete] FTP 745 7536kl FTP Au sk 724 A9 dd7]3te] dle]

_32_
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2. LAN N5

LANo|A HEYA o] (AR, JIHY, A AE5)o] AL ol&aret Ao o7&
S Y=g oez st ol &A= UEYA &3] 10MbpsZA F &3t Theko] 10Mbps<]
SFS 717 ol gREo] EWFS HAIStE A FolE= 100Mbpse 1% LANES Ax|slo]of

gth, 28y o) e 1% LANS &3 ow xgal7] 9aiaEs 2 LAN Al 1dEnitt

=
>
=2
o
-
>
Z
oX,
ofr
M
1
iR
o
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oo
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il
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iy
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o
nj
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offl
2
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rlo
=
18
i
1)
=
|m

DAl ¢, 10Mbps®] &ZFe] WEHAES 207l &fdte] AR&sts Agow A5
of A fFe] FAgelM = ZAZE filoy Hzol HESAY dF2 g o
o YIEYA AREZel F71etAl Ho] EY At £spdeel ol2xth dA o] A9 ¢
S E 544 199 gl Alets 5 = &%Fe] o 10Mbps/20% = 0.5Mbps
24 HEYA 455 483 Fdsrlde S=A7E o71E A webA o] &A1t

= 28t f3lA 7IEel 10Mbpse] Y=< 100Mbps®] HAFE 74 =

by
ki

M

2
|

293 BEE WA st Y5 B8-S FooF drt
EA S5, 2339 ol gatEe] BAlel 10Mbps®] MEHAE FH3te] AHgsta 9l

. 58 faasare] Be of Aol @ 1§ oAV YENAE A4d Mad o
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2 ol gAEL MEHYA dFE Ad=E & 57 ik 2384 o] EAE A3y 9
Wehe g LANAZHER o] 825 2709 2508 WARA7]AL o] &t AM87ts
HAE5S FoAIACk gth mEx Z&A AH2E 9lete] 10Mbps =91 HE
100Mbps= 91 A3 B2 A 35 100Mbps A A BE F714 o7 A ste]oF 3},
FA 7|0l AAdE FHETWAN)S F, GA G 4%, z+zt H 15, 50 2] o] &=}

So] MEAAE Agstn Qd MEADY AF F7hsh Gie] oz ogAt St

ol we BAUNFOR HEFE EdRe 983 ] A% YA AP Bea
st 71E EAIANAE FPANTI PRS0l ME LAN 29045t FHO AHE

a7 wiitel A 28 FA4 S717F oH9] AFd 4 o] 8AEo] LAN o] &A=
Hig SHo] wE FAFAFo HlEsEAe] ZAE AVIsdT. FA9] A, Ho

256kbps/15=17kbps?] AFEE=E 7FA|3 o, AFAUe] gdAd

ofy
o
2
24
d
g
o
°
B

= AYelth. g GAYQl A5, Hit 512kbps/50%= 10kbpse] AFEEHEE 7FA| AL
Aom BAHe] it gAdHFo] B AQow dAA AFHERE a&4 dFE
A2 3717k A ogvta daEn, gk £R9 el dasit) olee EAE dE

7] Yl e o] gAg wef FA YL 256Kbps3| S 512Kbps3| A o2 wA| 7} Al F3

e, GGl A= 512Kbps3] A4S E15(2,048Kbps) 3] H 0.7 F4o] I g s},
FA7 B AAH = ool FAHEF(WANSG HA 9l 4%, 10Mbpse| &
Foz 20W9 o] &ATl T AbgslE AFdom AAARA LY HE P A A
Ao] Mmool MESA ALEo] Wolxlow, AW stddFaFe] a5 A7 Yy
o] Fojz] Ay o]gAEe] MENAY AFE AR 7T 5 qloich dA) o] gL
10Mbps W& H7F AXE #Ho=z 101F oltfuleA ATs 4 U= &> Ft
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10msSloy WA= 2ms®E 1685 SHAITe] MAHEAES & 5+ Atk 29 14Dl
Al 1000byteEs AE3ste] SHAIFSE SA A3 WANTFIR F A 9o] @ zpol& Hol

a gl 1000bytedEA] MG A= SHAIZEo] 100msR ovt WA F-oll= 50ms= 1/2
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2= [ A4y
1. AAA 2349
1) pingS @A 2 AEE&E= A3
7 = Gateway Gateway
A5 ! !
4 o LAN -3t WANZF
B A B C D E F G H
Windowsol| 4 =4 3k
. 1 3 10 120 32 20
ping-§ @A+ (ms)
1000byte 4= A 2 3 4 4 4 100 25 17
ping
oA 7 2000byted %A 3 4 6 6 6 230 42 33
(ms) 3000byte A & A 5 5 9 10 10 330 50 40
ping 1000byte %Al | 5 4 3 3 3 0.10 | 0.40 | 0.59
w2
g 2000byte A4 Al 7 5 3 3 3 0.09 | 0.48 | 0.61
AEEE
(Mbps) 3000byte A & A 6 6 3 3 3 0.09 | 0.60 | 0.75
2) FTP AFAIz 2 A& 23
(7}) uploadr] FTPASAIZE & X&) %
TE FTP Server FTP Server
A Erlgk 7 0
LAN-7F WANT-7F
A
A B C D E F G H
- 10Mbyte| 5 6 57 59 61 456 240 180
s A7 20Mbyte| 13 14 143 146 150 945 520 203
(sec) 40Mbyte | 22 24 244 250 256 1404 938 433
5S¢ T60Mbyte | 35 38 351 356 360 2345 | 1545 803
FTP 10Mbyte| 1956 | 1630 172 166 160 21 41 54
) 20Mbyte| 1788 | 1661 163 159 155 25 45 115
= 2] =
40Mbyte| 1858 | 1703 168 164 160 29 44 94
(kbyte/s)
60Mbyte| 1832 | 1687 183 180 178 27 42 80
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(1}) download®] FTPAEAI 7 9 X2 &
T FTP Server FTP Server
A Erlgk 7 !
LAN-7F WANT-7F
A
A B C D E F G H
10Mbyte 1 3 11 13 15 267 187 80
FTP
20Mbyte 7 9 27 31 37 556 340 146
A5 ZE
40Mbyte 14 15 47 50 55 817 504 204
(sec)
60Mbyte 22 26 74 77 80 1307 956 508
10Mbyte| 9778 3259 889 752 652 37 52 122
FTP
B 20Mbyte| 3321 2583 861 750 628 42 68 159
ﬂa]%k 40Mbyt 272 7 18 743 50 81 200
(kbyte/s) yte| 2920 5 870 8
60Mbyte| 2915 2466 867 833 802 49 67 126
2. M35 A3 Ax
1) ping&®AIF B A& A3}
-+ = Gateway Gateway
A ; '
LAN -7t WAN-7F
A 9
A B C E F G H
windowsol| A =43+
. 1 2 2 70 28 15
ping-&# Al ZHmsec) 3
1000byted %A 2 3 4 3 50 16 15
ping
LA 7F | 2000byte A | 3 4 6 4 120 24 25
(msec)
3000byte d & A 5 5 9 5 250 36 35
) 1000byte & 3= A 5 4 3 4 0.20 | 0.63 | 0.67
ping
A e
ch;’goé,‘—}_ 2000byte dEA | 7 S 3 5 0.17 | 0.83 | 0.80
(MbDS) | 5600byte %4 | 6 6 3 6 | 012 | 0.83 | 0.86
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2) FTP AFA 2 dFEA7F A7
7} upload*] FTPAFAIF 2 A e &
T FTP Server FTP Server
HAEmyek ! 0
LAN--7F WAN-7F
A9
A B C D E F G H
10Mbyte 5 6 57 8 7 340 122 123
FTP
20Mbyte 13 14 143 16 15 789 187 191
A FA|ZF
(sec) | 40Mbyte | 22 24 | 244 | 27 25 | 1243 | 323 340
60Mbyte 35 38 351 42 40 1678 510 508
10Mbyte 1956 1630 172 1222 1397 29 80 79
FIP 20Mbyte 1788 1661 163 1453 1550 29 124 122
A 2] &
(Kbyte/s) 40Mbyte 1858 1703 168 1514 1635 33 127 120
60Mbyte 1832 1687 183 1527 1603 38 126 126
) downloadr] FTPAEA 7 2 A& =F
TE FTP Server FTP Server
A Evek ) )
LAN-7F WANT-7F
A4
A B C D E F G H
10Mbyte 1 3 1M1 5 4 204 48 52
FTP
20Mbyte 7 9 27 7 6 360 92 90
A F
(sec) | 40Mbyte | 14 15 47 13 12 532 | 167 187
60Mbyte 22 26 74 24 22 1023 457 422
10Mbyte | 9778 3259 889 1956 2445 48 204 188
FIP 20Mbyte | 3321 2583 861 3321 3875 65 253 258
A 2] &
(kbyte/s) 40Mbyte | 2920 | 2725 870 3144 3406 77 245 219
60Mbyte 2915 2466 867 2672 2915 63 140 152
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