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2. AMUAAT o NIBAIAT AUBILIUNDIA

3. MU INANIYDUT UADS

A8819NTT NI AU AN DT
1. fla router “lmj
1 o J o
2. ALY ctr+ break WvBIT NABT ISV UNTOY >

3. T O\r Ox42

wiilunsTamdeyalunfeadluddedauay hiflswmindeyameadiniosimualy

WHIHHUA

Fedunsroudnisunes

a o
Aadn 1

=2p

List 1 fmuas lefineamsaveusuned

1: Router>enable

2: Router#confi terminal

3: Router( config)# interface sO

4: Router(config) # ip address 203.151.112 .214.  255.255.255.252
5: Router (config) # encab ppp

6: Router (config) # bandwidth 64

7: Router ( config)# fair-queue

8: Router (config)f int eO

9: Router (config) # ip address 203.44.210.1 255.255.255.0
10: Router [configl#ip domain — name egat.or.th

11: Router [config]# ip name-server 202.44.202.2
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12: Router [configl#ip route 0.0.0.0 0.0.0.0 203.151.112.213
13: Router (config) #°Z

14; Router #wr

#195119 listing 1

___ wisviedi 1 dewTnuamisinuveus wees Iilu Inuemswdaside c enabler 1.

o d . A a o ¥ d 4
aunansenvziudu Router> iWeiddsu Tuuansiraundmsenazalaoudy

Router#

v
o ot

o A v q 3 o v oy o ¢ @ . w
UTTNAN 2: !15]\11111'3’!!9]?J‘a"l’li'l‘}_l?'lﬂilﬂﬂ'liﬂﬂuﬁﬂWTﬂMﬁ’ﬂ‘iﬂ?ﬂﬂ'!ﬁﬁ ‘ config terminal
1 = ot ] o 4 o
(‘Iﬂﬂﬂﬁﬁﬂﬂuﬂﬂ!i1lﬂﬂ{N1ulﬂﬂ{Nuﬂﬁ °lﬁﬁqmm1wsammﬂﬁﬂmﬂu
Router[configl#

a usIvaf 3  ifendumesilandesmsaeuiinldidumunefa drof1ds « interface s0 « 1

Y
=

g uaaijuil sO fie serial O A s1 Ao serial 1 Fosrdumadimaszuandafy

v
kg 1

Tawiu unzifedewnsinaouingilovousunes $o4 serial duvosd g mude
¢ da oAl A 1
uweia sluntimdeme v .35 11ea43l
ussiad 4 : dmuali lefiuemmsavesnaunesaliidu 203.151.112.214 (fimndn 255.255.
255.252 AI0AFI “ip address 203.151.112.214 255.255.255.252”
UITHAN S : Amuanasgrulumsldsudedoyavesunesaliidu ppp (Rownsrvasuiiv
A 1 gf d'l. 1
Toeaiiilduas g lumsdenseuuuia
w o o g w g = Y o @ .
U339an 6 : fmuanur lumsfudedeyavesia Tmidofda “bandwidth 64 Tnsszy
I~ 1 o - (=Y re]
anuF lumii ladindedund
o o o 4 . af A~ = 9 o c‘g
UTTNAN 7 : MHUAWITININDT “fairqueve” (105 29a01 loeaifineui1lnis 1swsiwa il
G H30'l4)
o o = T o W . 2 - ¥ 4
vssviad 8 - @endumesidalumiifunau d1o1ds “int e0” FeTudidl o0 szuminsaLaY
YDUTUADT
o o o = 9o o e o P
usITiad 9 : Amun lefinenmsal¥unsatauveusuneifiu 203.44.210.1 claudn
255.255.255.0 A8RIA4 “ip address 203.44.210.1 255.255.255.0"
’ v 9
U35%RN 10 : fmuaTamudofids “ip domain-name” 5 uA055 Bidesn1s 185 v Tan
¥
i lideatlousmisiimesiin 14
¥ ] F
u3sHiaf 11 : AvuaTamunndilnesa 143 “ip name-server” A aa s ad 14
FURHYIAU

Us3Tiafl 12 : fnua inanduieaedas1idefids “ip route 0.0.0.0 0.0.0.0°



w 9 1
UTINAN 13 : 9ennnwyaeulndIen 1 nau culiz

o e ar 1 = o o ar T 4 o
ussiafi 14 : dudinamsilmesdedrds we Wdungmeuiinfonsziiu Router #

YN d
ansnenoumasva
anaai 2
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Listing2 Startup Interface

1: Router#config terminal

3]

. Router(config)#interface s0

3: Router(config-if)#no shut

oY

: Router(config-if)#interface e0

: Router(conﬁg-if)#no shut

(=AU )

: Router({config-if)# z
7: Router(config)#"z

=)

: Routerfwr

f19F 118 Listing 2
usT1iad 1 : 91n15en Routert THidg Truanowiln @2uf1da “config terminal”
UTINAN 2 : 1BBndUMeTING n1IUNDIAG1871E “interface SO
UTIMaN 3 : AvualATuduihaud o159 “no shut®
oo A . ¢ O N
UTINAN 4 : Dendume s nauwesad 188189 “nterface 0

us59ad 5 : FvualdFudunudr98 18 “no shue’
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Listing 3 #78814 N15A519A0 LA 1TSS VU IR0 Y

1: Router#show config

3: Using 478 out of 32762 bytes

4:1

5: version 11.06: service udp-smali-servers
7

: service tep-small-servers

9: hostname Router

10: !

11:1

12:!

13: interface Ethernet0

14: ip address 203.44.210.1 255.255.255.0
15:1

16: interface SerialQ

17: ip address 203.151.112.214 255.255.255.252
18: encapsulation ppp

19:!

20: interface Seriall

21: no ip address

22: shutdown

23:1

24: ip domain-name egat.or.th

25: ip name-server 202.44.202.2

26:ip route 0.0.0.0 0.0.0.0 203.151.112.213
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271
28:
29:
30
31:
32:

!

line con 0

line 1 16
transport input all
line aux 0

transport input all

33:
34
a5t
36:
37:
38:
36:
40:
40:
42:
43:
44:
45:
46;
47:
48:
49:
50:
51:
52:
53:
54:
55:
56:
57
58:

line vty 0 4

login

t

end

Router#fshow interface

Ethernet0 is up, line protocol is up

Hardware is Lance, address is 000.0¢75.e£77 (bia 000.0¢75.e£77)
Internet address is 203.44.210.1 255.255.255.0

MTU 1500 bytes, BW 10000 Kbit, DLY 1000 usec, rely 255/255, load 1/255
Encapsulation ARPA, loopback not set, keepalive set (10 sec)
ARP type: ARPA, ARP timeout 4:00:00

Last input 0:00:00, output 0:00:00, output hang never

Last clearing of “show interface™ countters never

Output queue 0/40, 0 drops; input queue 0/75, 0 drops

3 minute input rate 0 bits/sec, 0 packets/sec

5 minute output rate 0 bits/sec, | packets/sec

118680 packets input, 9715045 bytes, O no buffer

Received 4007 broadcasts, 0 runts, 0 giants

0 input errors, 0 CRC, 0 frame, 0 overrun, 0 ignored, 0 abort
¢ input packefs with dribble condition detected

133367 packets output, 10238194 bytes, 0 underruns

0 output errors, 1 collisions, 4 interface resets, 0 restarts

0 output buffer failures, 0 output buffers swapped out

Serial0 is up, line protocal is up

Hardware is HD64570

Internet address is 203.151.112.214 255.255.255.252
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59
60:
6l:
62:
63:
64:

MTU 1500 byte, BW 1544 Kbit, DLY 20000 usec, rely 255/255, load 1/255
Encapsulation PPP, loopback not set, keepalive set (10 sec)

LCP Open

Listen: cdp

Open: ipcp

65:
66:
67:
68:
69:
70:
71:
72:
73
74:
75:
76:
77
78:
79:
80:
81
82:
83:
84:
85:
86:
87:
g8:
89:
90:

Last clearing of “show interface™ counters never

Input queue: 0/75/0 (size/max/drops); Total output drops: 0
Output queue: 0/64/0 (size/threshold/drops)

Conversations 0/1 (active/max active)

Reserved Conversation 0/0 (allocated/max allocated)

5 minute input rate 0 bits/sec, 0 packets/sec

5 minute output rate 0 bits/sec, 0 packets/sec

35192 packets input, 714691 bytes, 0 no buffer

Received 92 broadcasts, 0 runts, 0 giants

751 input error, 751 CRC, 89 frame, 0 overrun, 0 ignored, 269 abort
35076 packets output, 868714 bytes, 0 underruns

0 output errors, 0 collisions, 15 interface resets, 0 restarts

0 output buffer failures, 0 output buffers swapped out

2 carrier transitions

DCD=up DSR=up DTR=up RTS=up CTS=up

Seriall is administratively down, line protocal is down
Hardware is HD64570

MTU 1500 bytes, BW 1544 Kbit, DLY 20000 usec, rely 255/255, load 1/255
Encapsulation HDLC, loopback not set, kecpalive set (10 sec)
Last input never, output never, output hang never

Last clearing of “show interface” counters never

Input queue: 0/75/0 (size/max/drops); Total output drops: 0
Output queue: 0/64/0 (size/threshold/drops)

Conversation 0/0 (active/max active)

Reserved Conversation 0/0 (allocated/max allocated)

5 minute input rate 0 bits/sec, 0 packets/sec
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91: 5 minute output rate 0 bits/sec, 0 packets/sec

92: 0 packets input, 0 bytes, 0 no bufler

93: Received O broadcasts, 0 runts, 0 giants

94: 0 input errors, 0 CRC, 0 frame, 0 overrun, 0 ignored, 0 abort

95: 0 packets output, 0 bytes, 0 underruns

96: 0 output errors, 0 collisions, I interface resets, 0 restarts

97: 0 output buffer failures, 0 output buffer swapped out
08: 0 carrier transitions

99: DCD=down DSR=down DTR=down RTS=down CTS=down

100: Routers#

#7185 UY listing 3
W A o A &
USTNan 9 : Wuvevausunes

Usshad 13,14 dulefinemmsavesmiauouveus unod

w el oy o
UITNAN 16,17,18 : lﬂ“H11@ﬁ!lﬂﬂlﬂi’LT!!ﬂzT‘I'l'i'INMElg‘lI@Q!!’JuWE]iﬂ

= o & 9 J = '3 =y o ] o
UITNAN 37 : ;ﬂuﬂm\a1ﬁ!mmmmsmmmmmaumastv\lﬁmwmmmmai

@ i 1 o a L
UTIHAN 38 ; “Ethernet0 is up. Linepotocol is up” ERCOREY NIAHAIUNNIUDY
Uiiﬁﬂﬁ 40 : UoeN Mac Address ‘l.li]\?ﬂ'l{ﬂ!lﬁu
UFINaN 41 ; uand lefueamsavasmsauau

o A . 1 v o 1
UsT7iah 56 : “SerialQ is up. Line protocal is up” ﬂmfjﬁa'nmuwamm\nuag

AnsaFeune g
o s o o
UITNAN 57 : NUBAVIT AUITVDINIUNDT A

o o = &
UITNAN 58 : "lawuaﬂmm“ummuwam

4% YUI0H 115 Config Router Intel 550T ‘lzjmnﬁﬂgmﬂﬂﬁ’a‘lﬁaﬁmmmﬂuﬁ’ﬂymwm
n13@ada T Windows i91010 Command fine fiaunsavzentiuitnniendeyaldifienn
doyas: hifowimnmoursuazdndsen1snilsile Router Intel 550T A 1&viin1sindonthi
sz Idid sz Angamiiiosnindes Contig WA Layer 2 (W31 1il0 Config

19919997 Layer 3 ud19z lanansafomsfiv Router nénusa I8
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"Daily’ Graph (5 Minuie Average)
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B SPECIAL |6)- SELECT 1TEN

dwdl  RECALL |

MENU § COPY | DELETE | FORNAT | LEVEL 2
LABEL:EN614 TO CES16 BLUE 2 km
G e T - 1 DIHECTORY
MEXT
i 1TEN
: ) ﬁL \\
18A o e PR o ENTER
i ™
CANCEL
SAVE
[ 8.22079 km] . [ "50.6 n/ 8.50 | AUG NG 168
Distance: D.35145 km Splice Loss: ©.3254B SAVE
WAVELENGTH:1.30 pm GI Return Loss:<45.44348 FILE
rY =28 ns ‘ Marker 1-2 Harker 2-3 ||
10R =1.48088 . B.571, 4B B.172 4B v
ATTEN : 3.75d48 - © D.21269 kn 0.36968. kn
AVERAGES = 65k(2°15) 2.684dB/ kn 8. 46748/ kn
[ENTER THE DESTINATION FILE AND PRESS THE SAVUE FILE KEY.

~
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MODE| SETUP | TRACE QiR SPECIAL [€)-SELECT ITEM
: ) RECALL | COPY | DELETE | FORMAT | LEVEL 2
LABEL:ENG614 TO CES516 CRANGE 2 kn _
TR LS 1 1
5 Rl DIRECTORY
dB/
: NERT
i\ [ tren
| I
": A . hN
v
Bk
. CANCEL
SAVE
| 8.22679 kn| | 50.6 n/ B0.5m | AVGTNG 188%
Distance: 0.35145 kn Splice Loss: 0.22748 SAUE
WAVELENGTH=21.30 pm GI Return Loss:<45.35548 FILE
oy : 2B ns farker 1-2 Harker 2-3 U
I0R = 1. 46088 0.586 4B 8.145 4B o5
ATTEN : 3.75d4B 0.21269 kn B.36968 km
ENTER THE DESTIMATION FILE AND PRESS THE SAWE FILE KEY.
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NODE [ SETUP | TRACE B '
MENU AUE & RECALL | COPY | "DELETE | FORMAT ] LEVEL 2
-7.628dR LAPEL:EN614 TO CES16 GRGEN 2 km
T G Y R I e
. 58| [ DIRECTORY
a8/ 4 S SN S N E—— E— e
5 MEXT
E—*—-—-—j \ al s 4 \
A A
15A E.‘ \’H ENTER
W""
1% B
Ik CANCEL
SAVE
D.22079 Jkn)| [  SB.6m/ 8.5m |  AYG'NG 1005
Distance: B3.35145 km Splice Less: B.56548 SAVE
WAVELENGTH=1.30 pm GI Return Loss:<45.39948 FILE
bt : 26 ns Marker 1-2 Narker 2-3 ar
I0R :1.4B608 B.570 4B B.128 a8 ! o
ATTEN = 3.750B B.21269 kn fl. 36968 kn
AVERRGES = 65k{(2°16) 2.7234B/kn 0.293dB/%n | T
ENTER THE DESTINATION FILE AND PRESS THE SAUE FILE KEQ.
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| SPECIAL [¢):SELECT 1TEH

ENTER THE DESTINATION FILE AND PRESS THE SAUE FILE KEY.

| __COPY | "DELETE [ rommal | LEVEL 2
LABEL:ENG14 TO CE515 BROWN 2 Im
LT S A S AT ¥ ] DIREC T GRY
MEXT
!‘“x\ ITEN
i @‘.L ¥
o N\, EMIER
",
CANCEL
SAVE
[ 8.22079 kn] | 58.6 w/ B.5m | AVG NG 180%
Distance: 0.35145 kn Splice Loss: 028648 SAUE
WAVELENGTH=1.30 pm GI Return Loss:<45.35348 FILE
[t : 2B ns Marker 1-2 Marksr 2-3 KT
IOR =1.48080 B.577 dB| 8.162 4B i
ATTEN : 3.7508 8.21269 kn 0.36958 kn
AVERAGES :  65k{(2"16) 2.71748/%m .43948/kn IR ¥
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MODE | SETUP | TRACE § il SPECIAL [¢):SELECT 1TEN
MEHU Gciecilaoiall RECALL |  COPY | DELETYE | FORmAT | LEVEL 2
-7.628d38 LABEL:EN614 TO CES16 GRAY 2 km
R e e T b e 1 1 DIRECTGB?
- MEXT
é \ f“x\ 1TEN
U ¥ N
R et e e S ENTER
I'l‘
CANCEL
SAUE
[ 9.2267 kn| , [ 58.6 m/ 0.5m | AVG’NG 1883
Distance: B.35145 km Splice Loss: ©.399d48 SAUE
WAVELENGTH:1.30 pm GI Return Loss:<d5.222dB FILE
t50) t 208 ns Marker 1-2 Marker 2-3 'y
Ion =1.48800 B.579 dB B.088 i1
ATTEN : 3.7548 B.21269 kn 0.35968 ka
NWERAGES :  65k(2"16) 2. 72548/ kn 0.237d8/kn T ——
ENTER THE DESTIHATION FILE AND PRESS THE SAVE FILE KEY.
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4 SPECIAL |€):SELECT ITEH

-

MEHU BEEE RECALL | cOPY | "DELETE | TORuAT | LEVEL 2
=7.628d8 LABEL:EN614 TO CE516 WHITE 2 Xm
TN L A R i e R | 1
B 58l PIRECTORY
d8/
NEST
% 4? f"\\ ITEN
\k - 4’ X
|| EMTER
CANCEL
SAVE
[ D.22879 ka | 5B.6w/ 850 | AUG’ NG 108%
Distance: BD.35145 kn Splice Loss: 0_31948 SHUE
WAVELENGTH:1.30 pm GI Return Loss:<45.20748 FILE
[EY : 20 mns Marker 1-2 Harker 2-3 I
IOR :1.4B068 9.566 dB 8.122 48 Yo}
ATTEN : 3.751B B.21269 kn 9.36968 kn
AUEBAGES 6ok{2716) 2.661d8, ko B.331d38/kn E BRI F
ENTER THE DESTINATION FILE AND PRESS IHE SAUE FILE KEY.
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1 SPECINL |€):SELECY ITEN

|MEHU A RECALL |  CoP¥ | DELBIE | FommAT | LEVEL 2
=7.62848| ) -CE516 10 BN614 BLUE 2 T

58] DIRECTORY
a8/

: = MEXT
A I e
\ v @\
LA \\\w ENTER
5k :
! 1| cANCEL
ﬂ SAUE
[ B.27346 km| [ 50.6 n/_ 0.5m | AYG NG 168%
Distance: 0.77885 kn Splice Loss: ©.2914B8 SRUE
WAVELENGTH:1.30 pm GI Return Loss:<37.38148 FILE
PU 1188 ns Marker 1-2 Marker 2-3 _J( |‘|
I0R :1.480800 8.688 dB| 8.162 4B ST
ATIEN : 6.2548 _ 0.21269 km N.36866 km
AUEBAGES :  65k{2"15) 2. 86248/ kn . 43948/ kn T

ENTER THE DESTIMATION FILE AND PRESS THE SAUE FILE KEY.




74

MODE [ SETUP il SPECIAL [6):5ELECT ITEH
MENU R on BECALL | COBY | "DELETE | LEVEL 2
LABEL:CE516 TO EM614d ORANGE
h S —— : DIRECTORY
dB/ N I B
HERT
N TTEN
i \\ -
18A N " - S ENTER
= -
CANCEL
SARUE
[ D.22679 km) i 58.6 m/ 0.50 | AVG’NG 168
Distance: 0.35246 kn Splice Less: @.5144B SHUE
WAVELENGTH:1.30 pm GI Return Loss:<45.81840 FILE
i) : 20 ns farker 1-2 Harker 2-3
10R =1.48000 0.597 4B B.836 4B T
ATTEN : 3.75d4B 8.21269 kn 0.36968 kn
AVERAGES = 65k{2"16) 2. 80948, kn B.857dB/ kn
FNTER THE DESTIMATION FILE AND PRESS THE SAUE FILE KEY.




HODE | SETUPR | TRACE

75

SPECIAL [€):-SELECT ITEM

MENU &

LFVEL 2

RECALL | COPY |  DELETE FORMAT |
CES516 TO EMBb14 GREEN 2 km
: . IDIRECTORY
NERT
’—w,\ ITEM
E.L \
v > ~ S EMTER
Ay
CANCEL
SAVE
B.22879 k| | 50.6 m/  B.5m | AVG'NG 1863
Distance: 0.35246 kn Splice Loss: B.23148 SAUE
WAVELENGTH=1.38 pm GI Return Less:<45.0514B FILE
ket : 28 ns Marker 1-2 Harker 2-3 |
108 :1.48608 0.581 48 B8.185 dB T
ATTEN : 3.7548 B.21269 Ym 0.35%968 km
RVERAGES = 65k{2°16) 2. 7318 km 8. 28548/ km

TER THE DESTINAYION FILE AND PRESS THE SAUE FILE KEY.
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T

i

MODE | SETUP | TRACE |

SPECIAL (@) :SELECT ITEN

MENU : RECALL | COPY | "DELETE | romnal | LEVEL 2
~7.628d8 LABEL:CE516 TO EMAG14 BROUN 2 km
5Bl ‘ , DIRECTORY
a8/ » ] _
' MEXT
4\\ m,\ ITEM
i i 'c\ R '\
i r,.;k;:.,-um. = D TR TR ~ey EMTER
L5A § N,
5 i Ty
%k CANCEL
SAVE
B.22079 -km| | 99.6 m/ 0.5m | AVG NG 160%
Bistance: 3.35145 kn Splice Loss: B.3574B ' SAUE
WAVELENGTH:1.38 pm GI Return Loss:<45.00548 ' FILE
PH 2 28 ns Marker 1-2 | Harker 2-3 || L
I0R :1.48008 2.583 dn 0.840 dB T
ATTEN : 3.7548B - B.21269 d¥m R.369268 kn
AVERRGES : 65k(2"16) 274248/ Tm g.1184B/km ‘ E M

ENTER THE BESTINATION FILE AND PRESS THE SAUE FILE KEY.
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MODE | SETUP | TRACE SPECIAL |€):SELECT ITEM
HENU ERERVNREE]  RECALL | COPY | DELETE | FORBAT | LEVEL 2
~7.628d8 LABEL:CES516 T0 ENG614 GRAY 2 km
a _ A S L T 1 ] BIRECTDR!
dB/
NEXT
éﬁ\ r-.\\ TTEM
N 4 A
\\h ENTER
CRNCEL
SAUE
| B.22679 kn! | 58.6 m/ 0.5m | WG’ NG 16808%
Distance: B.35145 knm - Splice Loss: 08.38448 SAHUE
WAVELENGTH:1.38 pm GI Return Less:<45.01648 FILE
Pl : 2B ns Marker 1-2 Harker 2-3 |}
I0R :1.4B8800 p.588 48 8.097 4B ' T
ATTEMN : 3.7548 B3.21269 Jm 0.35968 kn
AVERDGES - 65k{2"16) 2. 72948/ kn d. 26448/ kn £ S|

ENTER THE DESTINATION FILE AND PRESS THE SAVE FILE KEY.




L1

L¥)

MODE| SETUP | TRACE B

78

o] SPECIAL |€):SELECT ITEM

RECALL

ENTER THE DESTINATION FILE AND PRESS THE SAUE FILE KEY.

MENU | __CoPY¥ | DELETE | TFORMAT | LEVEL 2
-7.62848 LABEL:CES16 T0 EMA14 WHITE 2 knm
5Bl — DIRECTORY
dB/
MEXT
éﬁ\ P'\\ 1TEM
: N $ \
180 "' T T . ENTER
R
CANCEL
SAVE
[ B.22879 kn| | 50.6 m/ ©8.5m | AYG’NG 1893
Distance: B.35145 kn Splice Loss: §.322da8 SAUE
WAVELENGTH=1..30 pm GI Return Loss:<45.055dB FILE
Ph 2 ns Marker 1-2 Marker 2-3 Sty
- [1GR =1.48880 B.566 4B B8.194 4B i
ATTEN : 3.7548 B.21269 lon 0.36%68 km
RUERAGES :  65k{2"16) 2. 66348/ kn 0.28348,/kn P ——




MODE [ SETUP | TRACE §

79

SPECIAL |€)=SELECT ITEN

MENU RSN  RECALL | COPY | DELETE | FORMAT | LEVEL 2
-7.6284B LABEL:EN614 TO EN1O9 BLUE 2 ¥m
=Bl , - [DIRECTORY
aB/
NEXT
\ly \\
LA N ENTER
I o
SFT CANCEL
i SAVE
[ B.12652 kn| | - 58.6m/ 8.5m | AVG’NG 1883
Distance: B.62592 kn Splice Loss: ©.51448 SAUE
WAVELENGTH:1.30 pa GI Return Loss:<45.016dB FILE
P : 2B ns Marker 1-2 Narker 2-3 3]
I0R :1.4B8088 8.397 4B 8.889 43 i
ATTEN : 3.75dB P.18433 km B.18028 km
AVERAGES :  65k{2"16) 235348/ Tm B. 45448/ km
ENTER THE DESTINATION FILE AND PRESS THE SPUE FILE XEY.




UP | TERCE B

MODE | SET

80

W SPECIAL |€):-SELECT 1TEH

MENU § i RECALL [ COP¥ | DELETE | FORMAT LEVEL 2
-7.628dB|[Eanwco] . LABEL:ENG614 10 EN1B9 ORAMSE 2 hm
5 B ~ e N 1 DIRECTDRE
a8/ ,
NEXT
A ™ ITEN
2\lx \
LsSh \\ : ENTER
5k y: —
BFT CANCEL
SAVE
[ B.12052 kn| | 59.6 m/ 0.5m | AYG NG 1883
Distance: 0.62592 kn Splice Loss: BD_6G6dB SAUE
WAVELENGTH=1.30 pm GI Return Loss:<45.0524B FILE
k] = 20 ns Markey 1-2 Marker 2-3
I0R :1.4B0B8 0.392 B8 D.884 dB \ 1
ATTEN : 3.79a08 0.18433 Iam 0.18028 km
AVERRGES :  65K(2°16)|  2.126dB/km|  0.469dB/km| |

ENTER THE DESTIHAYION FILE AND PRESS THE SAUVE FILE XEY.
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MODE| SETUP | TRACE BREqiPoed SPECIAL I6): SELECT ITEN
MENU Sedisilive#d  RECALL | COPY | DELETE | FORMAT LEVEL 2
-7.628dB|[BlaNos]  LABEL:ENG14 TO EN109 GREEN
S-B ~ - GLE LS LA A S i DIRECTOR?
a8/ '
NEXT
N ™\ XTEN
2\ly \
1SA \\~~ ENTER
SFT i | CANCEL
; l SAVE
[ B.12852 kn| | 58.6 n/ 8.5m | AVG’NG 1883
Nistance: B.62592 kn Splice Loss: 0.574dB SAUE
WAVELENGTH: 1.30 pm GI Retuwen Loss:<44.08048 FILE
ERP) : 20 ns Marker 1-2 Harker 2-3 ) _M
10R 1. 46660 B8.385 4B B.891 4B ST
ATTEN 1 37548 B.168433 Im B.18028 kn
AVERAGES . = 65k{2"16) 2. 59348/ }m 0.58748/ kn

INTER THE DESTIMATION FILE AND PRESS THY SWWE FILE KEY.




NODE| SETUP | THACE

RECALL

82

2 SPECIAL [€):SELECT ITEN

MENU T | __COPY | DELETE | TORMAT | LEVEL 2
-7 62808 LABEL:ENG14 1O EN1GY BROWN 2 km
[5 E _ ; . A KRR, st L ] DIREGTGRY
a8/
NERT
N ITEM
| ¢\ly \
LA : \\\\ ENTER
sk |
|sFT CANCEL -
SAUE.
[ 8.12852 kn] | 58.6 m/ 0.5 | AVG’NG 180%
Nstance: BD.62592 km Splice Loss: 0_673d48 SRUE
WAVELENGTH:1.38 pm GI Return Loss:<44.93048 FILE
U : 2B ns Marker 1-2 Marker 2-3 § ’_M
I0R =1.48600 B.392 4B B.8S8 dB T
ATTEN : 3.751B 0.18433 kn 7.18028 kn
AVERAGES : 65k{2"16) 2.128d8/%mn 8. 54648/ kn T

ENTER THE DESTIHATION FILE AND PRESS THE SAUE FILE XEY.




MODE [ SETUP | TRACE |

83

SPECIAL }6>:SELECT ITEM

o

<o

HENU §  RECALL [  CoPY DELETE | FORHAT | LEVEL 2
-7.62848 LABEL:EN614 TO ENI1E9 GRAY 2 Jan
5 B 3 RN .. 1A AL L S R 1 | DIRECTOR?
dB/
NEXT
N ™ ITEN
\ly 4\
LSA \\ ENTER
SPT l CANCEL
. m SAVE,
[ 9.12652 kn| | 58.6 n/ 0.5m | AUG’NG 105%
Distanca: 8.62592 kn Splice Loss: A.36848 SAUE
MWAVELENGTH=1.38 pm GI Return Loss:<44.9224B FILE
LA T 20 ns Markexr 1-2 Marker 2-3 4 “M
IOR :1.48008 p.384 dB 0.188 4D vah
ATTEN : 3.75d8 0.18433 I 0.18628 kn
AVERAGES :  £5k{2“16) 2. 88748/ kn 8.58848/ kn

TER THE DESTINAYION FILE AHD PRESS THE SAUE FILE KEY.




A SPECIAL
[ COPY

£)-SELECT 1TEM
DELETE

FORUAT

5

84

der

B.12892 km

it

62592 kn

Splice Loss:
Return Loss:
Harker 1-2

.
{3.19433 Jm

g94 4B

PRESS THE

« 44487948

f.18028 ke
0.4924B/km
SRUE FILE KEY.

Harker 2'.3
n.geg 4B -

| )

| .
UG NG 1867

SAVE
FILE

p g

SRR ¥
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R

[ODE | SETUP_| TRACE '{ B SPECIAL |6 BELECT 1TEN
pEcALL | COPY [ DELETE [ FORNAT ! LEVEL 2

HEHY
LABEL:EN189 "0 EMG14 BLUE 2 kn
B ———— _ DIRECTORY
'i
O B—
MERT
1TEN
ENTER
CANCEL
. SAVE
[ 8.15952 k| . | 58.6 m/ ._
jstance: p.70492 kn | Splice Loss: SAVE
L Return Loss: A5 . 27608 FILE
tl » 28 ns Harker 2-3
p.435 dan| ©9.886 dB — 3T
ATTEN 3 §.18879 km f.18n28 ko
QUERRGES :  B9k(2716) o onodB/km|  B.4794B/Xm - ¥

PESTIHATION FILE NP PRESS THE GAVE FILE XEX.




36

MODE| SETUP | TRACE ieed SPEC 1AL |6)=SELECT 1TEN
HENU | g RECALL | CORY [ DELETE | TORMAT | LEVEL 2
LABEL:=EN189 T0 EN614 ORANGE 2 dm
ot e A R 1 ]
5.8 .1 DIRECTORY
B/
MEXT
1
\ ﬁ\ TEN
@\ 9\
15A ' _ \\m ENTER
5k
SFT CANCEL
'SAVE
T —
[ B.19952 km) ] 50.6 m/_ 0.5m |
Distance: B.78492 kn Splice Loss: .5854d48 SRUE
WAVELENGTH:1.30 pm GI Return Loss:<45.27648 FILE
ig!) = 28 ns Marker 1-2 Harker 2-3 ]
10R :1.48800 0.419 dB8 5.083 4B vl
ATTEN : 3.75dB 8.18879 km 8.18028 kn
AUERAGES = 65k{2™16) 2.321d8/ Jan 0. 45748/ kn ] ¥
TER THE DESTINATION FILE AND PRESS THE SAUE FILE KEY.
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MODE [ SETUP | TRACE Ghdwinomed SPECIAL |¢>:SELECY ITENM
MENU A RECALL | COPY | DELETE | FoRmAT | LEVEL 2
~7.628dD|Blaniro] LABEL:ENIN9 10 EN614 ORANSE 2 hn
] i P A R SR T B B B | —t
&) DIRECTORY
a8/
MERT
N\ ﬁ\ 1TEN
— ? \‘__ hd é \ '
150 \“ ‘\ ENTER
1 \I 3 H
5]{ AH
SFT ]m ﬂ“ CANCEL
T | =
[ 0.19952 km] | 5.6 a/ 0.5m | AYG’NG 100%

. Mstance: D.78452 kna Splice Loss: 0.39348 SAUE
WAVELENGTH:1.3B pm GI Return Loss:<45.32448 FILE
P : 20 ns Marker 1-2 Marker 2-3 4|
10R :1.48000 8.461 4B 8.149 48 4’\ 1
ATTEN : 3.7548 0.18879 km 0.18620 %m
QUERAGES :  65k{(216) 2.21845/km 0. 83048/ Jm T
FNTER THE DESTINATION FILE AND FRESS THE SPUE FILE KEY.




MODE | SETUP | THACE

88

SPECIAL |@):=SELECT ITEH

RECALL

HENU BEEi [ CGPY | DELETE | FORNAY | LEVEL 2

-7.628d8 LABEL:EN1DS TO ENG14 BROWN 2 Ym

=3l n i DIRECTORY
dB/ ;

NEXT
N _ﬁ\ 1TEH
iy )\
1S \‘\h. ENTER
{ 1
5k
SFT H .| | CANCEL
SAVE

[ B.19952 kn| [ 59.6 w/ 0.5m | AVG’NG 1883

Distance: B.78492 kn Splice Loss: B.336aB ' GAUE
WAVELEMGTH:=1.30 pm GI Return Loss:<45.19548 FILE
e = 28 ns Haxrker 1-2 Harker 2-3 p |

IOR =1.48000 0.410 48 B.132 48 JL\ o5
ATTEN » 37548 0.18079 Im 0.18028 kn
JAVERRGES  : 65k{2"16) 2.272dB/km B. 73448/ kn P
ENTER THE DESTINATION FILE AWD PRESS THE SAUE FILE KEY.
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Pts

MOBE | SETUP | TRACE 13501 SPEC 1AL |€):SELECT COMDITION
HENU AU RECALL [ COPY | DELETE | FORWAT | LEVEL 3
—7.628dB|BEnoo] LABEL:EN1A9 10 ENG14 GRAY 2 kn wﬁggmm
S 5.8 1] EXISTING
aB/ FILE
A M
\ g
— ] P )|
1A | \\,“ \
: L
5k
SFT |
| k|
[ P.19552 kn| | 50.6 m/ B.5m | AVG'NG 1883
Distanca: B.72492 kn Splice Loss: 0.512438 CRNCEL
LOVELENGTH:1.38 pm GI Reoturn Loss:<45.38748 SAVE
PR T 28 ns Marker 1-2 Harker 2-3 |
I0R =1.48668 p.380 4B .164 4B Ju\ Y]
ATTEN = 3.7548 0.18079 kn B.18028 kn
AVERAGES :  6Sk{2™15) 2. 10648, kn B.912dB/km
IYSE THE- CURSOR KHOB OR SOFT XEYS TO SELECT.




g0

MWODE [ SETUP | TRACE SPECIAL [€):SELECT ITEH
MENU haibgdd  RECALL |  CoPY [ "DELETE | TORUAT | LEVEL 2
-2 ki '
1
- 58l 0 DIRECTORY
A8/
NEXT
N ~ ITEN
g\ ¢\
15A \“ ENTER
1
” L
- 5k
SFT | |,
] | CANCEL
SAVE
[ B.19952 k| , | 50.6.m/ ©.5m | AVG’HG 1883
Distance: B.70492 kn Splice Loss: B.49948 SAUE
HAVELENGTH=1.38 pm GI Return Loss:<45.241d8 FILE
L& : 20 ns - Maxker 1-2 Harker 2-3 3| _
108 +1.48060 8.374 dB| B©.891 4B 4‘\ -
ATTEN 1 3.7548 B.186073 lkm B.18028 ke
TER THE DESTINATION FILE AND PRESS IHE SARUE FILE KEX.

r
v
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NARESUAN UNIVERSITY ) Test Summary: PASS
SITE: FAC. OF ENGINERING Cable ID: EN 609
. OPERATOR: PRAPHIT BOONJUNG Date / Time: 05/24/2002 10:14:36
A NVP: 69.0% FAULT ANOMALY THRESHOLD: 15% Test Standard: TIA Cat 5 Basic L + |
FLUKE D3$P-100 S/N: 7200104 Cable Type: UTP 100 Ohm Cat 5
HEADROOM: 6.4 dB Standards Version: 5.5
Software Version: 5.5
Wire Map PASS Result RJ45 PIN: 12345678S
[T O T T O
RJ45 PIN: L2345678
Pair e 1,2 3,6 4,5 7,8
' Impedance (ohms), Limit 80-120 102 104 104 106
im%;ml_b O 3 S 1%.8 45.5  45.89 45.5 -
Prop. Delay {ns) 226 220 222 220
Delay Skew (ns), Limit 50 . 6 0 2 0
Resistance (ohms) 7.9 9.6 7.9 7.8
Attenuation {dB) 9.5 9.3 9.5 9.3
Limit (dB) 22.9 22.9 22.9 22.8
Margin (dB) 13.4 13.6 13.4 13.5
Frequency (MHz) 100.0 100.0 100.0 99.6
& Pairs 1,2-3,86 1,2-4,5 1,2-7.8 3,6-4,5 3,6-7,8 4,5~7,8
NEXT {dB) 39.0 36.1 48.5 39.5 42.1 43.7
Limit (dB) 29.3 - 29,7 29.6 30.6 29.6 31.8
Margin (dB) 9.7 6.4 18.9 8.9 12.5 11.9
Frequency (MHz) 100.0 95.3 96.6 84.0 96.0 71.0
ACR (dB) - 60.3 54.1 73.1 61.8 54.5 64,9
Limit (dB) 43.5 38.4 48.0 46.0 34.8 48.5
Margin (dB) 16.8 15.7 25.1 15.8 19.7 16.4
Freguency (MHz) 6.4 10.6 3.9 4.9 14.9 3.7



NARESUAN UNIVERSITY

SITE: FAC. CF ENGINERING

OFERATOR: PRAPHIT BOONJUNG

NVP: 69.0% FAULT ANOMALY THRESHOLD: 15%
FLUKE DSP-100 5/N: 7200104

92

Test Summary: PASS

Cable ID: EN 6l6 .
Date / Time:
Test Standard: TIA Cat 5 Basic L +
UTP 100 Chm Cat 5

Cable Type:

05/24/2002

10:11:44

Frequency (MHz} 47.1 5.2

HEADROQOM: 8.4 dB Standards Version: 5.5
Software Version: 5.5
Wire Map PASS Result RJ45 PIN: 1234567885
T T Y Y TR
RJ45 PIN: 12345678
Pair 1,2 3,6 4,5 7,8
Impedance {ohms), Limit 80-120 103 104 104 106
“Length (m), Limit 94.0 - 35.6 31.§8 35.0 31,8
Prop. Delay {ns} 172 168 169 le8
Delay Skew (ns), Limit 50 4 0 1 0
Resistance (ohms) 6.1 6.0 6.1 6.1
Attenuvation (dB) 7.2 7.0 7.1 6.9
Limit (dB) 22.9 22.9 22.9 22.9
Margin (dB) 15.7 15.9 15.8 16.0
Frequency (MHz) 100.0 100.0 100.0 100.0
Pairs 1,2-3,6 1,2-4,5 1,2-7,8 3,6-4,5 3,6-7,8 4,5-17,8
NEXT (dB) 38.2 39.1 50.3 41.8 43.9 43.4
Limit {dB) 29.8 29.7 34.2 33.1 32.6 33.0
Margin (dB) 8.4 9.4 16.1 8.7 11.3 10.4
Frequency (MHz) 94.4 95.3 50.6 59.1 -63.8 60.0
ACR (dB} 40.2 61.9 12.6 56.6 57.8 418.1
Limit (dB) 20.3 45.5 50.9 43.4 38.4 28.6
Margin (dB) 19.9 16.4 21.7 13.2 19.4 19.5
2.8 6.5 10.6 25.6
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4.6 MIUNTITHHANMINATEVENY Fiber Optic uaz oy UTP
4.6.1 AN NZHINAMIMARO UM Fiber Optic

ﬁ’aaﬁﬂmﬁnﬂ’ﬁmwwﬁlﬁﬂﬂﬁ'ﬁ’nmmgm wie AndmasgiuetusisaziBen
waelulil

xﬂuﬂ'lmﬂlﬁﬂsyﬁﬂ“l%’n1ﬂuaﬂmmi (Loose-Tube Type) ﬁaqﬁd’m%uusmmumuau

(Polyethylene) mmamswumsnﬂﬂsaumﬂﬁmwnsmm%}N"lﬁ';ﬂuamqmﬂummﬂma
stiadulondniues 6 uau wdazidulinsfinuasiadodedanuietlosiunuduay
mmﬂmamummmﬂuﬂaq“lﬁmmaw%’aumﬂﬁmmwﬂawmmﬂuﬂu‘laumm Hnuanlia
mqmamwmﬂﬂﬁau"lﬂ'lummmmﬁmmﬂa"lﬂu
- duduladniuaer e Muli-mode Graded Index
- Tdusguinniany 625 W Tnswas
- fisudunguinag Cladding 125 T Tasmms
- 967 Attenuation Loss 11fiu 4.0 dB/Km 7 850 W1 Tuiwas uag' i 1.0 dB/Km §
1,300 w1 Tumas IA1d1mveq Band width 71 850 11 Tuinas WIANTM TN 160
MHz- Km #04 1,300 u1lunias 79950 1454 1,000 MHz-Km
- Himsn/Auniaees Atenation de Wavelength 1U%29 800 849 900 w1 Twivas 1o
NN 1 dB/Km 1z luga9 1,250 59 1,350 waTuimns linnndr 0.2 dB/km
- fisnfedinaw Tdsedniosiigalugnuaves long-term 117U 37.5 fadiuas

- MulRlusaegangi 0-70 esrimaiea

i

- NpuandAfINNIAT§INYes FDDI W38N Uag ANSI X3T9.5 PMD H3oINN
dmTvvuIR 62.5/125

- i Impact Resistance (MU 25 Impact cycles

- mmmﬁa“lﬂuﬁaﬁmmﬁ‘l%’ﬁmﬂﬁﬁﬂﬁu%@ﬂﬁ@i%iﬂﬂﬂ Aeufluidudersu aaen

sdegrimuans ey
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4.6.2 IaNzvNaMINaae Uy UTP

b4
-

ki
MENDUAAINAYI (UTP Category 5) tazgilnsailsznoumsdadinisianaded]
T 9y
Aaanifsddmuuingufmuage 114 ;
- Aumeneans@inden 4 § wiia UTP / Category 5 Y41 24 AWG

- ansaseiudanmyaaiudeoya lud1nd1 100 Mbps

- mwnsadanudeya IdTuszaznie 100 a3 12nd19 hub Tae hidesldensainau

o

Aayay 1

s nsaanoudynna bifi 6.3 dB de 1000 dafiniwd 1 Mz uag i 20 B
@0 1000 }afiaId 10 MHz

- figUnsaiiadendoumsaeriniugunsel hub

£ - NRuANLAGWNINTGIU ELA/TIA-568 Category 5

f





