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ABSTRACT

There are interlinkages between computer network from government and private sector
to academic organizations, all networks are connected via the Internet system. The traffic is
increased with more connected networks. This thesis presents a study on the computer network of
The Royal Thai Customs which has an on-line system all over the country. The router traffic has
been analyzed in order to design the system to better serve the rapid growth of the network with

better performance in the future.
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Physical Media Max. Distance (meters) Data Rate (Mbps)
10base-T unshielded twisted pair Up to 100 10
10base-2 thin coaxial cable Upto 185 10
10base-5 thick coaxial cable Up to 500 10
10base-F fiber optic cable Up to 2,000 10

M19199 2.2 LAAITZUENNGIGANDSATINS U0 Av0I Fast Ethernet

Physical Media ' Max. Distance (meters) Data Rate (Mbps)

62.5 Micron multimode fiber optic Up to 412 100
Cabling (100base-FX)

Category 3 unshielded twisted pair Up to 100 100
(100base-T4)

Category 5 unshielded twisted pair Up to 100 100
(100base-TX)
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Physical Media Max. Distance (meters) Data Rate (Mbps)
Category 3 unshielded twisted pair Up to 100 25.6
Category 5 unshielded twisted pair Up to 100 155.52
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2.2.5 Bridge
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L l-l
(A) Local Bridge

Network Scgment

File Server
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(B} Remote Bridge

gﬂﬁ 2.6 19 Local Bridge 422 Remote Bridge
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2.2.5.2 TB (Transparent Bridge)
TB 3ounnsaiond Leaing Bridge 111 Bridge #1¥luszumnasgiudimesuia
1ALI21U FDDI 1ann138 TB Ao Bridge %zﬁmsm’famﬁnﬁuﬁﬁmjvmm’%"awhm (MAC
Address Table) Bridge 9z 1¥msiiinsaninniosmeniiunedintoslneglumnuilaves

ITUY

]
= 3

¥y 3
115931991519 MAC Address # Bridge 9¢01fun13i3 U3 mfnotunaunsasdums (SA)

U ')
. )

A g 3 s o o = A FY A &
waznseaaeni (DA) lumlsudeyaniag friudniu TauinegueunIsedun1inenie

H 4 > 1 1 { i ¥ . oy
Atimeguumndiuidwisumsudoyariu daumegusuniesain Bridge sxfinisan
A t Voo dy Vet =1 I'L Y G 1 9 i =1 (:
#1n1519.1 MAC Address 1111 agiisniliunla udanawrinumsudeyasen lufmnlusiiu

J VoA 4 c’/’ ] . -] U
uadenegueunsostiaroniay 1filumisie MAC Address Bridge hozdadoyalilyne

4 o ' . o Y1 1 A A ea 4 Jy
EAINUNIUNDIT Bridge TLTYUZINNNDYA ﬂgﬂl‘ﬁﬂluuﬂﬂ’luiﬂ

¥

A-Station F-Station

E-Station

#-0 = :
G T BATAT CRE)
B-Station @ Dridge @

C-Station
= = [
A 4= (AT b1 pATAl (R}
G-Station
D-Station

319 2.7 uaas Bridging

H-Station
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11n3Uh 2.7 Wewlsudeyaninnies A gaderiuduniesndiugii 1 81 Bridge asan

[ Vo oA A A A& P 3 £y n’: @ [~1 I'd

udlsnghiifisgueunissaeniemiei D fezdehudeymineen luFuwsndiug
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3 uazdinegueunioslmemuiiuniedii B fededeymiundulufuanduiiay

¥
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#
aandiudidi 1)
] 14 ] ]
vnmsh TB annsosmasiiudsudeyaiu  gndaniniilauazes T
T ldawsagvansamdSinadeyai luduiluluudazisnifiuivesszuy 14 (solate

é = a o '
Intrasegment traffic) ¥ loManIzfinauNgVee Packet Jam 39iitiooas ¥ldszuuinsediw

4'! 1 o o b4 d?‘
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dwivilygmeesszuviifiannmsugiveudunia Bridge wmmmuf’{ﬂﬂgmﬁ
181at3% Spanning Tree Algorithm 9 Bridge nnm‘%"awzﬁnﬁﬁmiaéamiﬁ'u ududenan
30anitaBoni Root Bridge szaveiminiidonidunandn (Root Path) dmiumsfase
domsveaszuy Feazinlinng daulaehifimeaugy dadunedihilfidon Bridge o
'l liideyaternu nagaziidediodumandnldonlildmind ndmmfiufosudsl
¥ Bridge 1n%0e8u9 funsiudu Fuhudeimsmunieans e Bridge 215z

(AT PUIBAANITNYANITHINTUEIATTANBN Root Bridge 1A Root Path AG1AY

Reot Root

Root

Root

Blocked Path

5 7
(] .
g Blocked Path

gﬂ‘ﬁ 2.8 UaA4 Spanning Tree Algorithm

2.2.5.3 SRB (Source Route Bridge)
T 1 4
SRB 11]u Bridge N1¥52UNIATFIU Token Ring ¥09 IBM 32UVH Bridge 38

9 PR [l ] A o Y t q’: 1 P} E o 3 4 g) A'l
RUIMUNGITIATU M TBNUUBY AU mumsmemﬁumwmn‘lsmmﬁamway‘a AT

v 9 a

v [] [ S
ABUNAABI Nozde szdnainnsadenidumans AounwiinsAasedoasiuluudasnss

4 ' o ' £ g v o v
in3saszdadoyaiiSonin Explorer frame oon'll Fuwsudoyaiivedwimlfmadiuves
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¥ 1
L4

=) Vo .y o o e A ¥ Vo
szuv wwnsziunsesaen dsumsudeyauasaeusunduun Weomsssdumaldsumsy
o a o 3 & = o 3 &
Joyanovusy (Undszlivsudoyansuivinnimiansy) Aezinsaudunieneg dagn
E4 v ] » ] ]
tuiinBlumsuniu Taodendunsiipige uasinmsfududadedemsdoyadu Tao
¥ a o e ot a ¥ a 1A P '
wsudeyaiideeenlthiy  selidaminusvaziBoaveadunanisiasedieas Soad RIF
[ b4
(Routing Information Field) Bridge 9% 19¢oyalu RIF Ainsaniuwsudeyaiissdaiu asds

H1u11)de Ring 29lade 11 duaadldaugali 2.9
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Replics an

explorer frame

Send out 8 test frame

Scnd an exploter frame

A-Station \

Select the best route

g‘ﬂﬁ 2.9 uarad Source Route Bridging

2.2.5.4 SRT (Source Route Transparent)
] o et 4 1 - 3 1Y
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o s A a ' ) ] Sy At woa ¢ o Y
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] ¥ v
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@ H ° 4 a St a ¢ o
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[] [
& ol ’ L]

a 4 g v 4 a 3
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VuBMesiiATINT0NZYINS login 19114 File Server D1 Token Ring 1fudn

Translational Bridge

b= ] 4
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a <3| Y P [N o ° P
smesuindudu Wellisudeyafiezdewhuliddnszuy Bridge Rogihmsnfaonlnssade
3 s/ £ o a4 P
wanuaveadsudeyaninszuuniialifdnssuuniia

Encapsulation Bridge

[ E4 [
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Application Layer

Presentation Layer

Session Layer

Transport Layer

Network Layer Router

N W A W NN

Data Link Layer Bridge

1 Physical Layer Hub, Repeater

17 2.11 uaaamsnSsufioy 01 7-Layer fugunsaiiniedrs
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S| Y a 1 e
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Unix Host

1P Net:202.20.1.0 1P :202.20.1.200

IPX Net:ta2b

*: 1992000
PXCCC

1P Net:202.30.1.0

Unix Host I 1PX Not :5555

19:202.30.2.200

Unix Host

1P:202.3.1.100 WIS

]
iP Net:202.1.1.0 I . @
1PX Net :1234 -1

IP Net:202.10.1.0
TPX Net :6789

Netware F/S
LR TR

519 2.12 fI0819n3MHUAA Network Number U84 Protocol TCP/IP uag IPX

Y

(2) Reroutable path {Reuting)

5101 2.13 FeunnsramslFlselamiveuduniansdoa1svoa Bridge fu Router



19

. U Py & ' A 1 A
4. YymweesEUUMNATYIU Data Link idsiu uazdriimsiyendessuunievish
v ar o . I d o 9 1Y . Y @
UANANSAU BINBTIANY Token Ring, n308mesitin A FODI ifludu) A1 Bridge 9¢19udn
9 y O,I’ 2 a ° o dydu
amsuaarsudeyaliinszniussuuing Swsmumainuvesgunsel uazszuudings
] % J 4 ] ] o o o
Tifunasganeluilegiu uadiFoudeszuunietedansunesud isuasiziinisen
’ 3 0"‘ ° 4 1
sunumsudoyaueaszuy Network layer tiniu hlddymmaseudenaiwg uuyves
sumaTetovualy

5. ATURANIIAYDITEULIAT B Wadidoyaru Bridge MioiTunDINvIAIRLIA

9

o o ¥ A1 o 1 oA

n’: o .'&' s Qy ta @
$1a doymiufzgnginsaliug dana (Drop) uAeNAUIENIN Bridge AUITUADIA
1] 1 4‘ = A [-] r y: 1)
Bridge Wilidufinsnnasuanuianaiavounsudeya Fesvmsdatoyaiineediufs?
1et Y o Ay o q ¥a Py @ & A P
Taglutinsufandulufunsesduma mildRaanuwninunzdideyaiudonaiens ¥l
° =oa v = i o [ o
nai Ifse@nnmlasswessszuueslimanudanaavesdoyauin  uadmsuisuaes
f o4 4 A (-3 \J - =
udrensoudandulidunsesdunie1d i ldasmanuianainasléa
na1lausawudl Bridge szgnesnuuy PdmSumioishtivuialilngunndn 3
a 1 oA 9 S Ja o4 S ' o o Jd 9 9 o
msanofomsdunrnmuiifiss 12 walun uadmSuisuaesuds ssgneenuuulditu
Qs o ¥ [ 4 [} ] 2 Y] a
Aasesfugaouguinalvesszuunsedumalvn  dansoteasadunenmsisues

Joyaldoteliszdnsning

2.2.6.1 ﬂ]iﬁ]\'ﬂ“‘“ﬂ\usnﬂa‘g
= ¥ o ﬂl Yo o ' yﬂ A A1 o a o
mﬂ”lilm‘uﬂ‘ﬂﬂ’lﬂ’nﬁu‘vmli’uﬂﬂi AAUU uhﬂ‘lﬂ HTINNYUN LW51$1Nﬂ15ﬂﬂﬂQ

Y o ~ L & d” o Yy o = 3 a,: t PRy
[TUADIADIATNUANITIUADIANSG WD cﬁﬂﬂﬂulﬂ\‘l‘nﬂﬂN‘Uiﬂ'ﬁlﬂiﬂ‘lﬂ&ﬂ\‘iﬂﬁ'lﬂ vlll‘lf'ﬂ‘U'Vl

h]
[

o [} ' 3 @ ot
wlfisunesmgavvnwszuuluriasn a9y Bridge Mftvallalvud1Fu]dme (Plug
1 ¥ =1 1 $ 3 o a v ] o/
and Play) usad e lsfiay daumauasien Nldndnuuds mlddusmansevwaveniy
} 4
waznerwAniGoudszuususesiuuniy  lunsRinsanmshauvesssuuisuees
14 .
18au asAinsanmshnueesszuunsedindu 2 dw fle msAadedemssenin
¢ o 4 = 4 = ) g ' ar
I5UADS NUIATOINBURAADS LazMsAndodoaITTEn AT AR AT UADY
< o o = ] g o 4 a a
luszuunouRunesd laona I selimsudwenavesmsdoansiu mevssdnsnm
Ao 2 ] :,’ 1 [ Y a o J a
Tagswvesssuung  delumsudsvenwatussuisludnuazidestniungualyd Taoh
4 o o o ¥ 4 [y P v v ] 1Y) 1 1
inTeenpu e zindeiiomsiuld lavnsunwzieglunquideaiu uazlundasnguioz
. Hq 9 A 1 A o ] ' ::fd v Ay
isiadnnvidiSonunudengy ¥uSund1 Network Number Address Inssiililusingdaua
¥ o ‘3 o Q’/‘ Y _y =y
ruunsovwannsatmuatueeld  daiuduniewneuiumneslalinn Network Number
LY - | a 1w ’ v @ '
Address 10821 NezamIsafAnasiu 1A 1asnse UAR1 Network Number Address #1ariu 9311

= P oo [ ’ [ ar [ L]
annsofindeiu ldmetuihezeguusniuiuesmedyanadoaiuiom  szdesdein



20

3 a 1A S Y ) a v A o v g
YoyanezdAndedomaiurmudusunesnou Tezanniodadedeasiuld Wunnelae
4" 9/ 9 4 A'l ] A 3 1 Y] 9 ﬁl s 1 ° o o
Wesduudusunesvzioudn wTed1wa19e AMIIAWAY TuMSNIYBUs UADS lABN9

° [y . 4 ' ' ' 1 1 1
Tuda exiilaseadaiueufoaiu Bridge Anlsunaivziinisessyaunionivane fisend
& o o . { 4 1
Routing Table #idnuauzad10/UA1319 MAC Address 484 Bridge Taofisunasez1dmiais
¥ y 1 )
fifnsanh  wsudeyaiisedenuludusndiuilavesssuy  msdeiumsudeyaves
14 ] ¥
(5UADTIY 92A19AY Bridge A5¥l Bridge sgdhmsaamisudoyaiiug vonliiny Tasiian
[ ¥ [] ]
MAC Address ¥9uA30InauRuaainadumatazlaionei lilimsdoundaslag nSoy
a 1 4 o 10 o o o ] a 4 3
wileumsaanedoasnu lavase uadmsusunesudl sehimsutanisAaredeaisiiueen

o 4 ' 4 a 4
Tasazyimsvaeniazaoundasmn MAC  Address  vdunIpsnsununosdatoniauay
9/ [~ s’z o P & Qddy a '
AUMATUUBUTUADT UG Un AwuaaenNglh 214 #FU asoAILANMIIAAND
Foasvedssvuinsevw1@dandi Bridge uazdmivswazidunvoamsAndefoaIsveessuy

4 14
ASPUUHINITUADT Y FETANUUANANAUMNYITAVEITLUUABNRUNDS U 19U UNIX,

NetWare t10& DecNet Lﬂuﬁ'u

U

Mac Add:B1

Mac Add:B2

Mac Add:B
Bridge-Frame Connection

8.

Mac Add:A

Mac Add:BI

Mac Add:B2

Mac Add:B
Routed-Frame Connection

E=

3N 2.14 aaennuuanmIveImsdunsutoyasu Bridge Uaz Router
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2.2.6.2 13UAB3IHVITVY UNIX System
) { o 4 a s o
aouianesiteumeldssuy UNIX WuszuuilfinasgudumesiiallsTnnea
Y] a 1 é £ 2 Y] ' ) P
(IP-Internet Protocol) 1HulassadnlumsAadedoasdlimslsnusinunsnasnniga
L] 1 o - LY 1} A
Tasmwizludinvesszsuuinisvioumingdonisaniiunmsinyiaigg Slszuunasgiu
v ] q’;l 1 = -1 o o {a
tepp Wudaulngjuesszuy uennmiuszuunieisdumeininmna Addadiuiion
v @ Y " a s o @ u’: o '
Surlanluvasdl  Adluszvvmnaspudumesinlslaneadis  duiuszmuidn u

Y o ] ' a S
ﬂ%?uuizuuU']ﬂis'lu TCP/TP LﬂQﬂﬁ U']ﬂiﬁ'lulwﬂﬂﬂﬂu‘lﬂu’wﬂ')'ﬁSﬂUﬂﬂNW?lﬂﬂssu

7 | Application Layer FTP NFS |DNS, SNMP
6 | Presentation Layer Telnet XDR
NetBIOS
5 Session Layer SMTP RPC
4 | Transport Layer TCP ubP
3 Network Layer IP OSPF, IGRP, RIP, BGP
2 Data Link Layer ARP, Rﬁl}g ~SNAP
1 Physical Layer Many Physical Implementation

1 2.15 napsmanfFeuiioy OSI 7-Layer 1Y Protocol TCP/IP

AMSUMIRNIHNMIMNUVBUTUABTAUSTVVINASIIU  TCPAP  §whnsuon
HatFumsmauaeg vesszuuinasgudumesiinlys Taneafsuduinasguduss osI
7-Layer fanananuglit 2.15 udavznuh mmgmﬁs?;m%’mﬁumsﬁmwwsums’ﬁ’"u il
A0 3 NQUAD NGUNINTFIUTZAY Data Link Layer (ARP,RARP,ANAP) NQUINATFIUTZAY
Network Layer (IP, Routing Protocol) {0 ﬂi.j'llmﬁi jjmizﬁ'ﬁ Transport Layer (TCP, UDP)
nnitldnaunudaiilad$ulusdy Network Layer i} wil Inssadrfioguounios Aagu
lussutnasgudunesiia s Tanendi AozldM P Address Ftlsznoudas 2 daufle
IP Network Address a2 TP Host Address 1 IP Address filtusmaTasn aunsadmuais
18 Tlnvdusmsinsodny WzaATAINABNIBRALLLLAYAILANsT LIRS phoiTlustiann
Tseers 19909 IP Address 921l52noud01aY 4 Mo Tasuaazniaviivug 8 On Audas
gl 2.16 dosnnszuuiifuszuuildfumsmaonsiuana ﬁaﬁuswvﬁ’nﬁag{’:
Segndmuantiuiiusedy (Class) uaefildfuluilogiuiiogiaodu 3 szdvfle Class A,
Class B 4% Class C TA8AMUANANSEHINIEAURD $14IMUHIAYOA Host IP Address 7

o &
259950 18 lunilan1ve9 Network IP Address
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Bit order __.11 8 16 [N . L: JEEPICIISTIV R 32 I
Class A |1| NetlD l HostiD I

Class B l1|0l NetIlD | HostiD l

Class C l1l1lo| NetiD I HostiD J

NetlD = Network identifier
HostID = Host identifier

71l 2.16 szAVINAIFIUYEL IP Address

2.3 IP Address

Msfmua 1P Address  Widvesdnsdeuihulumudyanasdszya uddlild
Swual3 Slideneonuunliimanzauius Iy Hosts iag$niau Network Tussuu wazd
#9315 IP Address mmﬁmﬂlumn?}ﬂndeﬁunnuﬁumaﬁﬁﬂ @939 IP Address 91NNHIY
IR USNIINIeAL 19 NECTEC 13o KSCNet iudu

IP Address 817U 32 T uteooniiiu 4 gy udazdmedl 8 bit field 150 octet B9
QnuTrAsd oI UFUsENIN 0-255 HnzuAnzEIUITNUINAINYA 1FU 123.150.182.32 TP
Address 32 Dn vzgautiuilu 2 subfield #i9 1ATOYIY (netid = Network Identifier) 103 host
(hostid = Host Identifier) 313041 iIU Class #199) TR [1-2]

Class A Tnusnazgndimuamiiu 0 dau 7 indewn widwnSediouas 24 Infimdoe
15144 host Tu Class A annsotimietinld 127 inSev1s uazusaznToU WA IITAUTIUIY host
1494 16,777,214 host

Class B inusnszgnsmuaiiiu 1 wasdinfigesszgadmuaiiiu 0 dau 14 Tndeanes
Hundeviw uaz 16 Sniimdsezily host Tu Class B annsofinsowld 16,383 in3etw
wazifazins oUW aII50 114U host IR0 65,534 host

Class C aosfinusnazgnimuaiiiv 1 wazdnitauazgnimuaiiu o daw 21 Tnse
wezidundedis uag 8 TnfimAosziiu host 14 Class C annsofismnuniovnldde
2,097,151 1930410 oA a3 81N 01§11 IU host 1A 254 host

Class D auinusnozgndmuaiiu 1 wazdnfid szgnimuaiiy 0 Class D 'ﬁ"ﬂ:’,gﬂ
Smuat3 198 M3 Multicast Address $9m137311UA TP Address A4 Class #1199 i IRuans
Powgaldi 2.17

lunsfegynnudhlouaze s 1 Address 18wty Sa185maSouiiumugn
Fusmau 4 dau uRazaIUQNIIAIEYA (dot) dnuaizuuLTE0nH1 Dotted Decimal Notation

A0 U
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00001010 00000000 00000000 00000000 =10.0.0.0 =Class A
= netid 10
10000000 00000011 00000010 00000011 =128.3.2.3 =Class B

= netid 128.3 , hostid 2.3
11000000 00000001 00000010 00000011 =192.1.2.3=Class C
= netid 192.1.2 , hostid 3
Josmualumssinua IP Address
1 lussuuindesiy Intemet MINBiaY 127.0.0.0 (Class A) szgnauidmiums
NATOUTTUUMIABEIsUNAUBS (SRl Loopback HeNINEEITINSafMUA Loopback
o 18 Taofimualil netid = 127 d3u hostid szAmuaetnelsild
5 finAl$lumsfinue host Y84 IP Address szdosliudin 1 Favua M1
mmgmﬁﬁmuﬂ"l"i&u 1P Address 7 host Usznoudauin 1 Wanua szmanoda host Y
id0q i1 129.12.255.255 azMwEa host NnFaTieguuATetw 129.12
3 Snl#lumssimuanioiioves P Address vxdoeliiiu o Fanua ms1ze1n
mmgmﬁﬁmuﬂ'ﬁ'ﬁ:u host Fsznoudanin 0 Wamua ssmnsRunmzaieviel 1wy

0.0.0.123 DZNUWAY host 123 VUIATBU 1



Bit order—» | 1 8 IGi 24 32)
Bits —» |1 7 24
0 netid hostid =Class A
: 1-127 : Example: 10.102.2.113
2 14 16
1|0 netid hostid =Class B
: 128 - 191 0-255 : Example: 129.150.254.2
3 21 8
11110 netid hostid =Class C
: 192 - 223 [ 0-255 I 0-255 : Example: 192.9.227.13
4 28
1{1[1]0 multicasti address = Multicast
: 224 - 239 I 0-255 I 0-255 I 0-255 ]
| ABERER! = Reserved
netid = Network Identifier hostid = Host Identifier

3UN 2.17 uaraam3unis IP Address M3 Class 719
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a d
DINDILUNA

4 o Y 4 '
msfeasuuysmesiinziihu lamumnasgmves IEEE 802.3 Tavezldmuidouse
o P = -~ = a 4' 1 a ) T
doyanamSemumbavuaarilaonssunis In Ty Taduvulia  ansadeudeinmatunian
o ° a o Ao 4 [ Y ‘3 1o a a a a
188 waumn Swaudsmeduimbhuudeudeduld Yusgiuriavesmunitianld awmia
71 luszvudmesuinuuuta sedluas TauenFua (Coaxial) tilesniusdulazedn
1 1A a o . ] 3 a
w1 et dsu lnuon@sanseiudmesiin (Thin Ethernet) 80NUUASUAT I9
= ) ¢ o '
TaupmBua n3e5a0MOTINIA (Thick Ethernet) JoAvosindmesiinfoamsadidaynuld
TnanhSudmesiila uazdunsatlestudygnasuninldfninna [2-3)
a13197t 3.1 Wumsuaaunasgiuves IEEE 802 ifmuagadnusizfoafumsisoy
' ¢ a s @ ﬂ A N a ﬁ o 4 Y o
apvesginsaineunumessafuilwnsevionidmumiulusedaumenimoutsdodmua

vavuTus Taneai ¥ lums Idmoussninginsalindedin

A1519% 3.1 UAAIATIIU IEEE 802 vounIov1unouiunes

IEEE Standard WINIFIUVBUNTOUI

IEEE 802.1 LAN Bridging

IEEE 802.2 Logical Link Control (LLC) A

IEEE 802.3 Standardization of Ethernet Technology. Include 100BASE-TX,

100 BASE-TF, and 100BASE-T4 (Fast Ethernet)

IEEE 802.4 Token Bus standard

IEEE 802.5 Token Ring standard

IEEE 802.6 Metropolitan Area Network (MAN)
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A5 19N 4.2 LRl aedauilslu MIB

MIB Variable Category. Meaning
SysUpTime system Time since last reboot
IfNumber interfaces Number of network interfaces
IfMtu interfaces MTU for a particular interface
ipDefault TTL ip Value IP uses in time-to-live field
ipInReceives ip Number of datagrams received
ipForwDatagrams ip Number of datagrams forward
ipOutNoRoutes ip Number of routing failures
ipReasmOKs ip Number of datagrams reassembled
ipFragOKs ip Number of datagrams fragmented
ipRoutingTable ip IP Routing Table
icmpInEchos icmp Number of ICMP Echo Requests received
tcpRtoMin tcp Minimum retransmission time TCP allows
tcpMaxConn tep Maximum TCP connections allowed
tcpInSegs tcp Number of segments TCP has received
udpInDatagrams udp Number of UDP datagrams received
egpInMsgs egp Number of EGP messages received

drotradeliiisrsauliidhlamsdresdedaunlsty MiB wndy vinglii 4.3 e
81984 Iabel Ao 1P Ams0819'14 2 Hww Ao

1.3.6.1.2.1.4

iso.org.dod.internet.mgmt.mib.ip
11018 1abel 1P Aoz iiFodantsoun 15y ipinReceives Faimunsiay 3 Used label §195819807
wld

1.3.6.1.2.1.4.3

iso.org.dod.internet.mgmt.mib.ip.ipInReceives

iezitFesudslu MIB 119/ NMP usasdodesiifiasiie wusiasiedae "o
mnedufiufevesdunlsiniu Fufudnedatusde ipInReceives 11/1¥isunes szunu

Wuduav'ld 1.3.6.1.2.1.4.3.0
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FudouNINIUBE ipAddrTable fozidhloi liemnsamanuduiuglunsuos'ld

ipAddrTable (fudaulsiiusznougionuony Ip dmiuusas network interface Tnu
dunlsiegidmn 1P Snduuazimnualsziwafe 20 dnfuaunsodhedalavld
1.3.6.1.2.1.4.20 130 iso.org.dod.internet.mgmt.mib.ip.ipAddrTable ‘lummi"'l‘l‘l’f“lums Tusunsu
Tawwaq lilorewes Ip Address Table uezisd 1 7 Husazmndnluezistifhusaeiad
seneudae s Wﬁﬁ’ i IPAddress N ﬁ?lﬂﬂlﬁl‘ﬂu index YDIUAQAY interface , IP subnet mask , IP
broadcast address I1ZAAIAUTA¥Y datagram VNAGATITUADIAMNT0T LA MIB fAfidoves
GT'J;nJsmﬁﬁﬁauﬁ"lﬁuﬁaé‘lummas' ansnld ASN.1 fmun ipAddrTable 1ARsT

ipAddrTable ::= SEQUENCE OF IpAddrEntry
SEQUENCE uag OF Wusii 198 muals ipAddrTable ifluozisd 1 ifves IpAddrEntry usoz
andnluossdordmuaduflad 5 Aadldddldemniildinssmuaivmes

&
IpAddress YunpUNTIMAD

IpAddrEntry ::= SEQUENCE {
ipAdEntAddr
IpAddress,
ipAdEntIfIndex
INTEGER,
ipAdEntNetMask
IpAddress,
ipAdEntBcastAddr
IpAddress,
ipAdEntReasmMaxSize
INTEGER(0..65535)
}
wennnTuisdostmuanusayly ipAddrEntry uazeninSniioglu ipAddEntry #2015y
ipAddrEntry {ipAddrTable 1}
MWD ipAddrEntry 9¢§lu ipAddrTable uwazfianlsedafie 1 wwidvadu mndnlu

. o o ' o y
ipAddrEntry N9zlNsMUUAMAL
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ipAdEntNetMask {ipAddrEntry 3}
31694 ipAdEntNetMask 8¢j1u ipAddrEntry tazlin1szdife 3

=o 9t . 4 aad 1ac Y 2 a a0 4
D311 WD ipAddrTable l‘ﬂ‘l«lﬂxlﬁﬂ 1 UnnNAIY um‘ﬁmsmmaﬁmmnmg“luazﬁu

s <

) ¥
Yunanareenn i ldluns Isunsulaonald awunaniuld index Tumsdndaaundn

{ o

fioglues1ss WU member(3] Mnods quFndait 3 iogluozisd member AsN.1 1141953
msdndsmnsnluezsdlaold index udesldmsimudinaiondiFedunlsinedenaundn
feglueusd wu Srdesmsazddamdaunlsiiogluflad subnet mask 499 ipAddiTable Tao
SmualiTad i 255.255.255.192 sxdalddad

iso.org.dod.internet. mgmt.mib.ip.ipAddrTable.ipAddrEntry.ipAdEntNetMask.255.255.255.192
wielugldavez1d

1.3.6.1.2.1.4.20.1.3.255.255.255.192

4.5 Simple Network Management Protocol (SNMP)

Network ~Management Protocol 19lums@adesenieTsunsufifiugnatefy
Tsunsumdniifueguulsaniomunos TﬂsTmﬂaama'ﬁﬁ'mﬁmmammugﬂuvnﬁﬁa‘lu
MSTUIEUNS reboot 52V , MatinvSeaadun , mesyananie lieyana m3iden
AosENIN interface A1 Fuilegziuumdalassaudanshld s Tnneafinnududou
wnsetu limnefunmi il ldau SNvP wowwasanududeuvesTus Tnneaaslaeld
WANMS fetch WAT store Tumsassvnindaudlsuazud lviludulsteuddine lidads
reboot uﬁ'ﬁmmsngmzuu1ﬂﬁ"lsa’ﬁﬂu"lﬂgaﬁmawmﬁauﬂsﬁsﬁmﬁ'ummmwm?wia"lﬂ
Widlugud iilesnn SNMP Tifiosns fetch woz store S0hldhedensadraaznisisn

o

w31 Bitinsdifery S SuLaasi e ATaInIun1Ien 4.3

3
o/

@159 4.3 uaaadidanldlu sSNnmp

Command Meaning
get-request Fetch a value from a specific variable
get-next-request Fetch a value without knowing its exact name
get-response Reply to a fetch pperation
set-request Store a value in a specific variable
Trap Reply triggered by an event
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4.6 SNMP Message Format
snmp Limiloulslanoadadug Tu TCPAP ws1331 SNMP message laitinns
fmuavuaiiuiuey mshsiammualasinasg ASN. Tufifivgnaniadnnlszaey
#1149 499 SNMP message BUNAIII
SNMP message Usznouaie 3 dau fie
- protocol version
- SNMP community identifier
- data area

Tuduuea data area Sa111908n1IU protocol data units (PDUs) tfag PDU 1seney

14 4 . A
#1738 request drea1av client wag response N 11 server

f20819U09 message ﬁﬁmuﬂiﬂu ASN.1
SNMP-Message ::=
SEQUENCE {

version INTEGER  {
version-1 (0)

R

community
OCTEC STRING,

data

ANY



#19019v03 PDU

A29019109 get-request
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SNMP-PDUS ::=
CHOICE {
get-request
GetRequest-PDU,
get-next-request-PDU
GetNextRequest-PDU,
get-response
GetResponse-PDU,
get-request
SetRequest-PDU,
trap

Trap-PDU,

GetRequest-PDU ::= [0]
IMPLICIT SEQUENCE {
request-id
RequestID,
error-status
ErrorStatus,
error-index
ErrorIndex,
variable-bindings

VarBindList
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5.4.2.2 Border Gateway Protocol (BGP)
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Medium Server

Large Server

11

14
14

(Central Router 1)

(10BaseF! module — 1 per Hub)

(Used)
(Used 11)
(IQBaseFl module for router)

(No plan to use)
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Network Equipment
Central Router 1 (Central Router 5)
Cabletron SEHI-22 Hub 14
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10BaseF1/ 10Base2 Media Converter 5
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Ethernet Ports (AUI) 10 (Used 10)
Cabletron FOT-F24 12 (Used 10)
Serial Ports 4 (No plans to use)
Spare Interface Card Slots 1
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15U 14
270 1

Server (SUN Sparc)
Small Server 6
Medium Server 5

Large Server 4
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Network Equipment
Central Router 1 (Central Router 6)
Cabletron SEHI-22 Hub 21
Cabletron SEH-24 Hub 4
Cabletron SEHI-24 Hub 2
Cabletron Stack Cable 4
Cabletron EPIM-F2 22 (10BaseF! module — 1 per Hub)
UTP-Fiber Converter 8
Central Router 6 Capacity
FDDI Ports 1 (Not Used)
Ethernet Ports (AUI) 12 (Used 12)
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Serial Ports (E1) 2
Serial Ports 4 (Used 2)
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15U 16
27U 2
Server (SUN Sparc)
Small Server 6

Medium Server 10
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Traffic Analysis for Central Router 1

*Daily' Graph (5 Minute Average)
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*Weekly' Graph (30 Minute Average)
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*Monthly' Graph (2 Hour Average)
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Traffic Analysis for Central Router 2

*Daily' Graph (5 Minute Average)
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“Weekly' Graph (30 Minute Average)
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*Yearly' Graph (1 Day Average)
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Traffic Analysis for Central Router 3

*Daily' Graph (5 Minute Average)
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“Weekly' Graph (30 Minute Average)
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*Yearly' Graph (1 Day Average)
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Traffic Analysis for Central Router 4

*Daily’ Graph (5 Minute Average)
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*Weekly' Graph (30 Minute Average)
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*Yearly' Graph (1 Day Average)
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Traffic Analysis for Central Router S

*Daily' Graph (5 Minute Average)
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Traffic Analysis for Central Router 6

*Daily’ Graph (5 Minute Average)
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*Weekly' Graph (30 Minute Average)
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Traffic Analysis for Access Router 1

*Daily' Graph (5 Minute Average)
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*Weekly' Graph (30 Minute Average)

176.0 k

132.0 kK 1

88.0 k
44.0 k 1+
0.0 k

Bits per Second

Mon Tue Wed Thu Fri Sat Sun Monr

Max  175.7kb/s(1.8%) Average  29.7 kb/s (0.3%) Current  87.7 kb/s (0.9%)

Max Out: 106.5 kb/s (1.1%) Average Out: 19.9 kb/s (0.2%) Current Out: 54.9 kb/s (0.5%)

*Monthly' Graph (2 Hour Average)

164.0 Kk

123.0 k

82.0 k +&-& - 31§
41.0 Kk 1

Bits per Second

0.0 k- ‘
Week 05 Week 06 Week 07 Week 08 Week 09

Max 1 161.0kb/s(1.6%) Average  28.1 kb/s (0.3%) Current  41.5 kb/s (0.4%)

Max Out: 112.4 kb/s (1.1%)  Average Out: 20.5 kb/s (0.2%) Current Out: 23.9 kb/s (0.2%)

*Yearly' Graph (1 Day Average)

56.0 k

42.0 K Foreeeedennee

28.0 K .................. areen

14.0 k 146

Bits per Second

o !

0_0 K B B e f k B C.
Aug Sep Oct Nov Dec Jan Feb

Feb Mar Apr May Jun Jul

Max: 53.2kb/s (0.5%) Average 16.4kb/s (0.2%) Current: 35.9 kb/s (0.4%)

Max Out: 48.7 kb/s (0.5%) Average Out: 14.4 kb/s (0.1%) Current Out: 22.3 kb/s (0.2%)

3Un 7.8 anvuanafZnamniniflalagsuves Access Router 1



Traffic Analysis for Access Router 2

*Daily' Graph (5 Minute Average)
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Traffic Analysis for Access Router 3

*Daily’ Graph (5 Minute Average)
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Traffic Analysis for Fddi 4/0 of Central Router 1

*Daily' Graph (5 Minute Average)
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*Weekly' Graph (30 Minute Average)
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*Monthly' Graph (2 Hour Average)
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*Yearly' Graph (1 Day Average)
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Traffic Analysis for Ethernet 0/0 of Central Router 2

*Daily' Graph (5 Minute Average)
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Traffic Analysis for Ethernet 2/2 of Central Router 3

*Daily’ Graph (5 Minute Average)
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Traffic Analysis for Ethernet 0/0 of Central Router 4

*Daily’ Graph (5 Minute Average)
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Traffic Analysis for Fddi 3/0 of Central Router 5

*Daily' Graph (5 Minute Average)

212.0 k

158.0 k

106.0 k 1!

3.0 k

Bits per Second

0.0:K

2 4 6 8 10 42 14 16 18 20 22 0 2 4 6 8 10

Max In 209.1 kb/s (0.2%)  Average In 27.3 kb/s (0.0%)  Current in: 72.1 kb/s (0.1%)

Max Out: 108.8 kb/s (0.1%) Average Out: 17.5 kb/s (0.0%) Current Out: 55.2 kb/s (0.1%)

*Weekly' Graph (30 Minute Average)

240.0 K
g 180.0 k |I .......... , el e
3 v
.- 120,0 K T
8
82 60.0:K 1
“ 0.0k o

Mon Tue Wed Thu Fri Sat Sun Mon

Max In 227.2 kb/s (0.2%)  Average! 22.5 kb/s (0.0%)  Current in. 74.0 kb/s (0.1%)
Max Out: 95.9 kb/s (0.1%) Average Out: 14.2 kb/s (0.0%) Current Out: 53.8 kb/s (0.1%)

*Monthly' Graph (2 Hour Average)

200.0 k

150.0 k

i 100.0 k

3 50.0 k EY B? T I PP I S
0.0 k
We

ek 05 Week 06 Week 07 Week 08 Week 09

Max I» 199.1 kb/s (0.2%)  Average 1 19.1 kb/s (0.0%)  Current ! 3272.0 b/s (0.0%)

Max Out: 66.3 kb/s (0.1%) Average Out: 11.7 kb/s (0.0%) Current Out: 2136.0 b/s (0.0%)

*Yearly' Graph (1 Day Average)

92.0 k

69.0 k . .§...‘ ; H 3.’ ................................ :
46.0 K Breveeeer esupeebeforgeeribresserg hresesenbeogas 9% | [T TUNPRUDY ERIIN SR

23.0 k

Bits per Second

0.0 k : SRR
Aug Sep Oct Nov Dec Jan Feb

Feb Mar fApr May Jun Jul

Max I. 91.9kb/s (0.1%) Average. 18.5kb/s (0.0%)  Current ' 30.3 kb/s (0.0%)

Max Out: 36.9 kb/s (0.0%) Average Out: 7784.0 b/s (0.0%) Current Out: 18.7 kb/s (0.0%)

14 7.15 asmluaaafBinamsniilafinIevindeaves Central Router 5

98



Traffic Analysis for Ethernet 0/0 of Central Router 6

*Daily’ Graph (5 Minute Average)
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Traffic Analysis for Ethernet 0/1 of Access Router 1

*Daily' Graph (5 Minute Average)
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Traffic Analysis for Ethernet 0/1 of Access Router 2

*Daily' Graph (5 Minute Average)

800.0 Kk

600.0 KT
400.0 K F4o-deedododidadoiand,

200 .0 Kk Fri-civreenia

Bits per Second

0:0 k - o . Pantemepralfosd , 4
2 4 6 8 10 12 14 16 18 20 22 0 2 4 & 8 10

Max i: 240.0 kb/s (2.4%)  Average I+ 16.7 kb/s (0.2%)  Current '+ 31.4 kb/s (0.3%)

Max Out: 773.6 kb/s (7.7%) Average Out: 27.1 kb/s (0.3%) Current Out: 29.6 kb/s (0.3%)

*Weekly' Graph (30 Minute Average)

440.0 K .
330.0 k. e SRyt IS G 7o S

220.0 K fesemmnbussimnininns : R ) W
410.0 k W AW ...............

Bits per Second

0.0 K

Mon Tue Wed Thu: Fri Sat Sun Mon

Max In. 265.8 kb/s (2.7%)  Average in 12.5kb/s (0.1%)  Current | . 29.4 kb/s (0.3%)

Max Out: 412.0 kb/s (4.1%) Average Out: 18.6 kb/s (0.2%) Current Out: 52.1 kb/s (0.5%)

‘Monthly' Graph (2 Hour Average)

920.0 k
g B0 .G e Fofreeriserrerimnnniimnnrerierrnmseriefeissisirarrossnonssssrbassdotreeserstnserransesvarsassdorarens [essneenierreseanenn, [
[ 7]
[ %]
§ AE0.0 K.fedeoresmmdioniiminie i i 4
8 230.0 k 1§ |
E 550 0 k &’MA—.‘. AA - v,

Week 05  Week 06 Week 07 Week 08 Week 09

Max 1 910.2kb/s(9.1%) Average  17.8kb/s (0.2%) Current  11.6 kb/s (0.1%)

Max Out: 672.3 kb/s (6.7%) Average Out: 23.9 kb/s (0.2%) Current Out: 14.2 kb/s (0.1%)

*Yearly' Graph (1 Day Average)

1080.0 k

810.0 k

540,0 k
,270.0 K

Bits per Second

0.0 k.

Febb Mar fApr May Jun Jul Adg Sep Oct Nov Dec .Jan Feb

Max n 1077.8 kb/s (10.8%) Average! 146.8kb/s (1.5%) Currenti 15.7 kb/s (0.2%)

Max Out:  335.0 kb/s (3.4%)  Average Out: 65.2kb/s (0.7%) Current Out: 26.3 kb/s (0.3%)
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Traffic Analysis for Serial 2/7 of Access Router 3

*Daily' Graph (5 Minute Average)

4000.0

3000.0

EZOOO .0

£1000.0

0.0

2 4 6 8 10 12 14 16 18 20 22 0 2 d4 6 8 10

Max in. 2848.0 b/s (4.5%)  Average 'n 392.0b/s (0.6%) Current! 2720.0 b/s (4.2%)

Max Out: 3800.0 b/s (5.9%) Average Out: 504.0 b/s (0.8%) Current Out: 3368.0 b/s (5.3%)

*Weekly' Graph (30 Minute Average)

5.6 k

4:2 k 4 . S T S T TTYPTRPPTY (P PY PRSPPI

2.8 k

1.4 k PR D IOLOT I CErTry T

Bits per Second

P

Mon Tue Wed Thu Fri Sat Sun HMon

0.0 k*

Max 'n 3984.0 b/s (6.2%)  Average in 368.0 b/s (0.6%) Current| 1728.0 b/s (2.7%)

Max Out: 5584.0 b/s (8.7%)  Average Out: 432.0 b/s (0.7%) Current Out: 2440.0 b/s (3.8%)

*Monthly’ Graph (2 Hour Average)

18.4 k
.g 13.8 k . ovefranese TS TS LU ) e U 7 RO 474 JOL ORUR St verd
& v
E' 9.2 K Froerereeseesedifloecneininnsinindissiissnasseninidinsie e e
3 4.6 k -------- esende
@ 0.0 k .MM_ML-_._LL‘L*“A b A
Week 05 S lWeek 06 Yeek 07 Week 08 Week 09

Max ! 3168.0b/s(5.0%) Average l«. 376.0 b/s (0.6%)  Current {» 584.0 b/s (0.9%)
Max Out: 18.0 kb/s (28.2%) Average Out: 480.0 b/s (0.8%) Current Out: 664.0 b/s (1.0%)

*Yearly' Graph (1 Day Average)

5.6 k
4.2 k
2.8 k

1.4k
0.0 kK

Bits per Second

Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb

Max i 3208.0 b/s (5.0%)  Average' 232.0b/5(0.4%) Current  360.0 b/s (0.6%)

Max Out: 5288.0 b/s (8.3%) Average Out: 312.0 b/s (0.5%) Current Out: 488.0 b/s (0.8%)
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