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2.1.2.1. Peer To Peer
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2.1.2.2. Client/Server
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2.1.3. gULLUUﬂ’]iL‘?jIEliJGiQGUEN%UULﬂ%a“ti’lﬁl (LAN Topology)
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2.1.3.2. 53UV Ring Topology
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2.1.3.4. 53UV Hybrid Topology
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AW 2.12 A15VN9I1UT04 Bridge

919949 (http://puppaptwits.wordpress.com/201 1/09/17/QUﬂiﬁﬁm%a‘d?EJ—netvvorkdevices/
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2.8.3 Cisco Express Forwarding (CEF)
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anansafvunAAaidnsas e AES-XTS fvuadn SMART LileguaznsiadudoRnnainuufiard
warldsumsifeuinidamuasisndiamnsativuncseaulay Siwa auanudesnisriedled

ca
ANITOARYY
AuaNURNAYY 9 vesszuuluRnsiidssialull

- Uandu: 1aunsafaeeddlSiLALTIuIuLNNlARg1Mee LAz TINLE
- Jails vsr@iunsaadanniiiedaiudanduniegldsdrslasndouazueneonain
SEUUURUANT
= a A a o a wa
- esedalouiefnfssuuUfURNsle 9
- lpatous BitTorrent w3au Transmission
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2.11 Cisco epress forwording

1. "original’ 1 Algorithm n1suusinasiunisy Load Balancing Tneld3snnsuus
WiB9WUU hash 989 Source IP address 1ag Destination IP address Uadusiag Packet Tun1s
Faduladnazds Packet tuq Wumalvulu Network fifivane Path wierdumaieatiu dudu
A8n1susinanidosdu (Original Algorithm) #idinas1dulunisii Load Balancing Tuiadetne

seeulanea (LAN) wiseiasotedius (WAN) Taevily

2. "tunnel" 1¥AsAT Algorithm n1suuslnanlunisvin Load Balancing lagldisnsuus
WMDIMUUY qmnzdmsunsituluanmiindenYeIn1sa@ing "Tunnel” #308519109919
-~ ~ =~ | & | | = a o . .
deansiiiol¥oudaLAsad185813199AUa18N19 §9919897UU IP Source Uay Destination
Address Taiunnwinluanmnislaaudu o aeiu Algorithm nisuusluasildamanzdmsuldau
Tugnnuindeunanil lagagll Algorithm Munzd11suni15vin Load Balancing Tu Tunnel
1LY 81948 U Round-Robin WuUSUdBY %38 Weighted Round-Robin &43zidann1suus

IanlilvangauiunIevieusasiiaiazanmnisidauvegldau

3. "include-ports source" 1%’&?@ Algorithm n1swusluanlunsiin Load Balancing lag
T438nsudavilednefiansan Source Port weausiay Packet lunisindulainaas Packet 1y
wumnsluuly Network fifivane Path vierduvnadientu nsld Source Port Tun1suusivanas
Frelraunsoutdlnanliogiariiviud Tnoangluadeviefiiinngds Packet fe Protocol #if]
A"5d9 Packet 3AWSaufU Wy UDP %5e Real-Time Protocol (RTP) @sazdin1sld Source Port

unnsieniueanly wazavdrsantymnisgideulunisas Packet luasevelnesiuls

4. "include-ports destination" Iﬁ&gqm Algorithm Asiuslvanlun1svi Load Balancing
Taglaisnsuuaniodanafiarsan Destination Port ¥9umay Packet Tun1sanduladnazds
Packet Sunumsluuly Network #iflvane Path widetdumiaiiontiu sl Destination Port lu
msuUslnanazdaslianunsauusivanldosravinviud Tnsenzluedetiedfiinisds Packet se
Protocol fi§inn5ds Packet unnndeuiiu 1wy UDP %se Real-Time Protocol (RTP) Ssaziinnsldy
Destination Port wang1siueanly LLammhaamﬂagmmiegw%’aﬂuﬂ'ﬁda Packet TulA3a918

Tnesule
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5."include-ports source destination" T aein Algorithm n1suuslnanlun1svin Load
Balancing lagld38n1suisinilioslnefiarsan Source Port Wag Destination Port U04LARE
Packet Tunsindulainavas Packet Susumisluuly Network Aifivane Path wSeLdumnig
Wi N5y Source Port wag Destination Port Tunisuusluanagvieliaiunsanuslvanla
agaiviul Tnsanzluadetnediinisds Packet fe Protocol #ifinnsds Packet wnn3eufu
191 UDP %58 Real-Time Protocol (RTP) Faaziin1519 Source Port waz Destination Port

wanAsiueenly tazaztivantyninisdrdeulunisds Packet lunsevelagsiule
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3.1.1 Anw1dayanis¥n Load Balance Uu Switch fiu Router

Tumsddiunsifievhnsiinseginag iauszansamvesszuu Taedaain Bandwith
Speed , Process Network , True Nas , Router , Switch kaznsavaauLdunienisasdoyalnely
Traceroute lagvhnssiusaadioyanisvh Load Balance uu Switch fu Router finsfinsaly
stuuulathaiedndiuldlunisesnuuulassairanniedis Load Balance uu Switch fu

Router
3.1.2 YIMN1590nLkUUINaas Load Balance Ul Switch AU Router

o a Al ! v & = cal v
'Vnﬂ’]ia@ﬂLLU'UI@ﬂaﬂﬂqﬂmqwaﬂﬂﬂwqﬂqﬂ@‘UWU’]u i?ﬂJlUﬂQE}Uﬂﬁmwmaﬂiﬂﬂﬂﬂqﬂ
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ﬁgﬂmmlﬁlﬁaﬂiﬁi’fmiﬁﬂ Load Balance WUy Link aggregation Cisco express forwording Lag
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Eigrp routing lnafllAsias1aiATov1unail
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Y

3.1.3 vinsAadsgunsalnulasasiessuuaIetiefieaniuull uazasdA1gunsallasiianey

avldunnnelUil
gunsal aeitl#lunsidoudagunanl
Cisco Router 2901 Blue Cisco smart Serial Crossover Cable, UTP Caté

Cisco Catalyst 3560c Switch | UTP Cat6

wazdlganiulsnlelunisaea Config gunsaimalusunsy Xshall Fsldane Console lu

dl' 1 6 dl' o 6’5 1
nsi¥esegUnsaliieyinnseiaan
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N7 3.1 AplATIa319N15¥N Load balance fe Switch n1svieufe Llegldnainisandv
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Al 3.2 lassaiammaaeulasiUSeuiisuUseansn1mueanisid Load balance uu router
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A1SNAABULALUSIUNEUUSEANSAINUDIN15YIN Load balance U Switch

£
v A

HANSNAdRULAUAT Time Delay lanail

loss),

Hicrosoft Hindows [Uarsion 6.1.76011
Copyright <cd> 2009 Microsoft Corporation.

c:\Usars\ﬂdmin1strator)ping 93.1.1.3

Pin 93.1 1 3 with 32 hytes of data

Rep y ro 3.1.1.3: bytes=32 time<{ims ITL-126
Reply From 93.1.1 3: bhytes=32 time<ims TTL=126
Reply from 93.1.1.3: bytes=32 time<{ims TTL=126
Reply from 93.1.1.3: bytes=32 time<{ims TTL=126

Ping statistics for 93.1.1.3:

Packets: Sent = 4, Received = 4, Lost = @ <@x loss).
Approximate round trip times in milli-seconds:

Minimum = @Bms. Maximum = @Bms. Average = Bms

All rights reserved.

N\Users\Adninistrator>_

A 4.2 Vian 20 ip 60.10.20.1 ping U 93.1.1.3

41
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Microsoft Windows [Version 6.1.76811
Copyright (c)> 2889 Microsoft Corporation. All rights reserved.

C:\Users“Administrator>ping 93.1.1.3

Pinging 93.1.1.3 with 32 bytes of data:

Reply from 93.1.1.3: bytes=32 time=1imz TTL=125
Reply from bhytes=32 time=ims TTL=125
Reply from : bytes=32 time=1ims TTL=125
Reply from 93.1.1.3: bhytez=32 time=1im=z TTL=125

Ping statistics for 93.1.1.3:

Packetsz: Sent = 4. Received = 4. Lost = B (Bx loss).
Approximate round trip times in milli-—seconds:

Minimum = 1ms. Maximum = 1imsz, Average = 1lms

C:~\Users Administrator>

A1 4.3 Vian 10 ip 70.10.10.1 ping lun1 93.1.1.3

BN Administrator Command Prompt

Microsoft Windows [Uersion 6.1.76811
Copyright <{c> 2009 Microsoft Corporation. All rights reserved.

C:sUsers~Administrator>ping 93.1.1.3

Pinging 93.1.1_3 with 32 hytes of data:

Reply from 93.1.1.3: bytes=32 time=1ims TTL=125
Reply from 93.1.1. bhytes=32 time=1ms TTL=125
Reply from 93.1.1. =img TTL=125
Reply from 93.1.1_3: bytes=32 time=1ms TTL=125

Ping statistics for 93.1.1_3:

Packetz: Sent = 4, Received = 4. Lost = B (Bx loss>,
Approximate round trip times in milli-—seconds:

MHinimum = ims, Haximum = ims, Average = ims

C:x\Users\Administrator>

A 4.4 Vlan 20 ip 70.10.20.1 ping Tuw1 93.1.1.3



AWl 4.5 Vian 10 ip 80.10.10.1 ping U1 93.1.1.3

AT 4.6 Vian 20 ip 80.10.20.1 ping lum1 93.1.1.3

43
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NaNISNAFDULAUAN tracert TAAail

BN Administrater: Command Prompt

ft Windows [Version 6.1.7601]
jht () 2009 Microsoft Corporation. All rights reserved.

C:\Users\Administrator>tracert 93.1.1.3

Tracing route to 93.1.1.3 over a maximum of 30 hops

<1 ms <1 ms <1l ms 60.10.10.254
1 ms 1 ms 1ms 10.1.1.1

1 ms 1 ms 1ms 93.1.1.3
Trace complete.

Jsers\Administrator:>

AMAl 4.7 Vian 10 ip 60.10.10.1 tracert v 93.1.1.3

Tracing route to 93.1.1.1 over a maximum of 38 hops

{1 ms <1 ms <1 78.18.18.254
ms 1 1 ig.1.1.2
ms 1 1 48.1.1.1
ms 1 ms 1ms 23.1.1.1

Trace complete.

C:xUzers\Administrator?

Al 4.8 Vian 10 ip 70.10.10.1 tracert U1 93.1.1.3



EX Administrator: C\Windowsh\system32\cmd.exe

Microsoft Windows [Version 6.1.76611]
Copyright <c> 2802 Microsoft Corporation. All rights reserved.

C:sUserssAdministrator>tracert 93.1.1.1
Tracing route to 93.1.1.1 over a maximum of 38 hops
<1 ms <1 ms <1 ms 7V80.10.308.254
ms mns ms 3I@.1.1.2
ms ms ms 4@.1.1.1
ns mns ms 93.1.1.1

Trace complete.

ing route to ¢

A 4.10 Vian 10 ip 80.10.10.1 tracert v 93.1.1.3
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A1SNAABULALUSIUNEUUSEANSAINUDIN15YIN Load balance U Switch

NAABULAZLAUAT Bandwidth 78 command line IPERF

m

(

[
[
[
[
[
[
[
[
L
[
[
[

.1.1.3 port 5201

@ (0 D
W n L

=

E:vwrecd ipewf

E:sipeprf riperfd.exe —c 93.1.1.3
Connecting to host 93.1. 1.?, poprt H281
41 local 6@.10.30.1 port 49297 connected to 93.1.1.3 port 5261
ID] Interval Transfar Bandwidth
'l-l @i sec 11.6 MBytes 96.2 Mbits/sec
sec MHytes .2 Mhits/sec
sec MBytes .5 Mhits/sec
-7:1+] MBEytes .6 Mhits/sec
gec MBytes .5 Mhbits/sec
gen MBytes .5 Mbits/sec
aec MBytes .6 Mhits/sec
sec MBytes .5 Mbits/sec
sec MBytes .5 Mbits/sec
gBc MBytes .1 Mhits/sec
2 ransfer Bandwidth sonliar
lntesaal pro— T113 MBytes 94.3 Mbits/sec i o

@.98-10.82 sec 113 MBytes 94,3 Mbits/sec

Bl B B B B o s B

=
o ek b b ek e e e
TR G TR EN |

e N e e e

|

bz
ot ot |l et e B R B Bt el

N sl |

(JE:\iperf> s

Al 4.12 Toadslunisinan Bandwidth ¢ne Command Line iperf 484 Vlan 30 ip 60.10.30.1



ER Administrator: Command Prompt | (B |

1.1.3

Connecting to host 93.1.1.3. port 5281

4] local 78.18.18.1 port 57793 connected to 93.1.1.3 port 5281

ID] Interval Transfer Bandwidth
.a8-1.
@12
A1-3.
814,
.@1-5.
.81-6.
@17
.ab—8.
.ap—9 .8a
.AB8—-18.782

w000 =] O LM i L D e
Do N0 DN I e 801 N0 DN [ G
R

Interval Transfer Bandwidth
A.88-18.082 2.58 MBytes 2.8% Mhits~sec sender
A_aB-18._82 2_.49 MBytes 2_.8% Mbitsrsec receiver

iperf Done.

E:~iperf>

F:~iperf riperf3.exe —c 23.1.1.3

Connecting to host 93.1.1.3, port 5261

4] local ?8.18.28.1 port 57454 connected to 93.1.1.3 port 5281

ID] Interval Transfer Bandwidth
a.68-1.81 Sec 384 KBytes 3.18 Mbits- sec
1.81-2.81 Sec 25%6 KBytes 2.18 Mbits~ sec
2.81-3.981 SecC 25%6 KBytes 2.18 Mbits.sec
3.81-4.91 25%6 KBytes 2.10 Mbits~-sec
4.81-5.81 sec 25%6 KBytes 2.10 Mbits~-sec
5.81-6.01 128 KBytes 1.85% Mbits-sec
b.01-7.88 256 KBytes 2.10 Mbits-sec
7.00-8 .86 KBytes 2.18 HMhits-sec
8.00-2_868 KBytes 2.108 HMhits-sec
?.880-18.682 KBytes Mhits~ sec

Elalelalalalslelalalsis]

Interuval Transfer Bandwidth
B.88-108.82 2.58 MBytes 2.89 Mbhitsrsec sender
B.00-18.82 sec 2.49 MBytes 2.88 Mbitsrsec receiver

= - -

iperf Done.

F:~iperf >iperfi.exe ¢ 23.1.1.3
iperfld: error — unabhle to receive control message: Connection reset by peer

F:~iperf>

Al 4.14 Tedslun1s3nAn Bandwidth 68 Command Line iperf w84 Vian 20 ip 70.10.20.1



Al 4.15 Tedslun1sinan Bandwidth §e Command Line iperf w84 Vian 10 ip 80.10.10.1

Bl Administrator: Command Prompt 8 — — = | 5 s

Al 4.16 T@dslun1s3nAn Bandwidth ém8 Command Line iperf w84 Vian 20 ip 80.10.20.1

48
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NAFBUWAZLAUAT Process network 184 load balance Ul Switch
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Al 4.18 NSAUAINTYINILTEY interface Lan #38 Resoutce Monitor 910 vian 30 ip 60.10.30.1
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File Monitor Help

Overview | CPU | Memory | Disk | Metwork|

Bl s°: CPU Usage . 549 pMaximum Frequency

[l 1024 KB/sec Disk V'O Bl 0%: Highest Active Time

B 2 rbps Metwork 1O B 25: Metwork Utilization

Image FID Address Send [B/... Receive .. Total [B/...
system 4 93.1.1.1 445 254,658 255,103
svchost exe (LocalServicePeerhlet] Delll50... o 297 297
svchost exe [LocalServiceAndNo... Dell150... a 224 223
svchost.exe [LocalServiceAndNo... Tro2:c o 138 158
PRTG Probe.exe Delll50... 32 1 40
PRTG Server.exe Dell150... 1 39 a0
system 70.10.1... 15 15 s0

B8 0 Hard Faults/sec B8 >35: Used Physical Mem...

File Monitor Help

‘ Overview | CPU | Memory | Disk | Network

l CPU B 133 CPU Usage ™ 65% Maximum Frequency ( (:,

Disk B o4 KB/sec Disk VO M 135 Highest Active Time
Network B 2 Mbps Network VO M 25 Network Utilization ~
Image PID Address Send (B/s... Receive (B... Total (B/seq 60 Seconds 0%
m a 93.1.1.1 aas 252,485 252,930 Disk 1 MB/sec
st.exe (NetworkService) 1248 224.00.252 15 0 15
st.exe (NetworkService) 1248 ff02 o 15 15
st.exe (LocalServiceNetwo... 1004 f02::1:2 o 3 =
ry B 0 Hard Faults/sec M 193 Used Physical Memory ‘ Memory 100 Hard Faults/sec

ATl 4.20 NMSAUAINTTIILTEY interface Lan #38 Resoutce Monitor 910 vian 30 ip 70.10.30.1
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Mance  App history Startup Users Details Services

J .
L oome Ethernet Realtek PCle GBE Family Controller
Throughput 100 Mbps
mory T T T |
7.9 GB (33%) | ~| o
|
kO (C: D) |
|
arnet |
5 R: 96.9 Mbps | 50 Mbps
|
Jo
T HD Graphics 33C I
|
|
|
|
Adapter name: Ethernet
{472 Kbps : Ethemnet
i 20.10.10.1
Receive feB0::d893:1405:46d6:f35b %15 I
96.9 Mbps -
%) Open Resource Monitor

m 0% complete T 99 ENG

1oy | Disk | Network

| wFu T T | .
[ 15% CPU Usage = 67% Maximum Frequency & | 3 size
W 18874368 B/sec Disk VO M 0% Highest Active Time ~) | Joldes
folder
[T 95 Mbps Metwork O M 03 Network Utilization ~) folder
" " 3 = = — folder
PID Address Send (B/seg  Receive (B/seq) Total (B/sec] 80 Seconds
4 93111 21415 6,511,563 5,533,251 Disk 1 KB/sec foider
396 Dell1804-00 H 140 145 folder
4 Dell1804-00 140 s 145 folder
396 239.255.255.250 55 2 87 |=
. > - folder
= 2. 2 e pl folder
o 57 57 folder
P 32 16 47 o folder
o 45 bl = Network 100 Mbps - folder
=| Jrolder
. M 155 Used Physical Memory ~
iinistratorDesktop) = folder
lication 1184 KB
lication KB
lication KB
0- lication KB
Memory 100 Hard Faults/sec X
heassa Micros... KB
lication
npressed (zipp...
= o [T

Al 4.22 NMSAUAINTTIILTeY interface Lan #38 Resoutce Monitor 910 vian 20 ip 80.10.20.1
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ATl 4.24 NAFRUNNSATIAMaA91N Server Nas Tag Vian 30 ip 60.10.30.1
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File Monitor Help
| Overview [cPU_ [ Memory [ Disk_ [ Network]

|Gu B 6% CPU Usage R 345 Maximum Frequency

JB 1024 KB/sec Disk /O n oxmnnue‘mm

M 2 Mbps Network VO M 25 Network Utilization
—

Image PID Address Send (B/... Receive ... Tolli B/, 60 Seconds
System 93111 s 254658 255103 Disk
Copying 58 items (510 GB) svchost.exe (LocalSenvicePeerllet) 4443 Dellls0... 207 27

svchost.exe (LocalServiceAndNo... Dein18o... 24
svchost.exe (LocalServiceAndNo... f02:¢ 138
PRTG Probe,exe Deli180... 1
PRI g 1180...

NW_SpeedTest.dat : f;'"" e 7"0‘ :;sf fz

data test (1\931.1.1\Demo\data test) e e

Desktop (C:\Users\Administrator\ Desktop)

Items remaining: 57 (510 GB)
Speed: 228 KB/second

0 Hard F: 23% Used Mem.. V)
M 0 Hard Faults/sec - Physical Mem, |

A Fewer details

File Monitor Help
lo\«ewizw\cpu | Memory | Disk | Network|

| CPU 8 13% CPU Usage

o Disk K23 Kz/sec Disk /O

Network [ 2 Mbps Network /O M 23 Network Utilization (~)

Image PID  Address Send (B/s... Receive (B... Total (B/seq) 60 Seconds
m 4 93111 445 252,485 252,930 Disk 1 MB/sec q

S ErrTr—

st.exe (NetworkService) 1248 15 0 15
- ‘ stexe (NetworkService) 1248 0 15 15
Copying 58 items (510G st.exe (LocalServiceNetwo... 1004 0 3 3

£ Name: Grand Theft Auto V 2022.08.10 - 00.55.45.02
From: data test (V:\data test)
To: Desktop (C:\Users\Administrator\Desktop)

Items remaining: 56 (51.0 GB)
Speed: 230 KB/second

L J

lﬂ M 0 Hard Faults/sec M 195 Used Physical Memory (V) Memory 100 Hard Faults/sec q

Fewer details

ATl .26 NAAEUNSATIAIVaAR1N Server Nas Tag Vian 30 ip 70.10.30.1
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nsnaaauLaziIeuLigulsEanin1mueanisvia Load balance uu Switch waz Router lviag
nela protocol Eigrp Cisco Express Fordwording La¢ Link aggregation woneeniduegnsaysyuy %Q
szutafu 4 nansmagouden il
NAFBULAZLAUAT ping Delay ,tracert m’;«’ﬂaamﬁumqmiéﬁaya, bandwidth , Router ,Cisco Express
Fordwording, naaaun15¥in Load balancing , Link Aggregtion nagaunsaseaudunisdedana,Routing

protocol EIGRP
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Al 4.27 Taseadns Load balancing Ul switch WUU Link aggregation A1el# Protocol EIGRP
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[

HANSNAdBULAUAT Time Delay lanail

[v. Administrator: Command Prompt

Microsoft Windows [Version 6.1.76011
Copyright <cd> 2009 Microsoft Corporation. All rights reserved.

JC:\Users\Adninistratordping 93.1.1.3

Pin ing 93.1.1.3 with 32 hytes of data:

fReply from 93.1.1.3: hytes=32 time<ims TTL=126
Reply from 923.1.1.3: bhytes=32 timedims TTL=126

JReply from 93.1.1.3: bytes=32 time<ims TTL=126
Reply from 93.1.1.3: hytes=32 time<{ims TTL=126

Ping statistics for 93.1.1.3:

Packets: Sent = 4, Received = 4, Lost = @ <(@x loss).
Approximate round trip times in milli-seconds:

MNinimum = Bms. Maximum = Bms. Average =

N\Users\Administrator>_

A1l 4.28 Vian 10 ip 60.10.10.1 ping U 93.1.1.3

Ims, Maximum =

dministrator>

A9 4.29 Vlan 10 ip 60.10.20.1 ping Uy 93.1.1.3



=N Administrator: Command Prompt

Microsoft Windows [Uersion 6.1.76811
Copyright <(c> 20@? Microsoft Corporation. All rights reserved.

C:sUzerssAdninistrator>ping 23.1.1.3

Pinging 93.1.1.3 with 32 hytes of data:
bytes=32 time=imz TTL=125%
bytez=32 time=imz TTL=12%
bytes=32 time=imz TTL=125

Reply from 23.1.1.3: bytes=32 time=1ims TTL=125

FPing statistics for 93.1.1.3:

Packets: Sent = 4, Received = 4, Lost = B <8 loss>,
Approximate wround trip times in milli-—seconds:

Minimum = Ims. Maximum = ims,. Average = 1ms

C:\UserssAdninistrator>

A 4.30 Vlan 10 ip 70.10.10.1 ping T 93.1.1.3

EX Administrator: Command Prompt

Microzoft Windows [Uersion 6.1.76811
Copyright <c)» 2007 Microsoft Corporation. All rights reserved.

C:w\UserssAdninistrator>ping 93.1.1.3

Pinging 93.1.1.3 with 32 hytes of data:

Reply from 93.1.1.3: hytes=32 time=1ims TTL=125%
Reply from 23.1.1.3: hytes=32 time=1msz TIL=12%
Reply from 23.1.1.3: hytes=32 time=1ms TIL=12%
Reply from 23.1.1.3: hytes=32 time=1ms TTL=125%

FPing statistics for 93.1.1.3:

Packets: Sent = 4. Received = 4, Lost = 8 (Bx loss>.
Approximate round trip times in milli-seconds:
Hinimum = ims,. Maximum = ims. Average = ims

C:“\UserssAdministrator>

A 4.31 Vlan 20 ip 70.10.20.1 ping T 93.1.1.3

56



mwﬁ 4.32 Vlan 10 ip 80.10.10.1 ping TUn1 93.1.1.3

Al 4.33 Vian 10 ip 80.10.10.1 ping T 93.1.1.3

57
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NANINAADULAUAN tracert tasiadl

B Administrator: Command Prorw

oft Windows [Version 6.1.7601]
ght (c) 2009 Microsoft Corporation.

C:“\Users\Administrator=tracert 93.1.1.3

Tracing route to 93.1.1.3 over a maximum of 30 hops
<l ms <l ms <1l ms ©0.10.10.254
1 ms 1 ms lms 10.1.1.1
1 ms 1 ms 1ms 93.1.1.3

Trace complete.

C:\Users\Administrator>

racing route to ?3.1.1.1 over a maximum of 38 hops
<1 ms €1 ms <1 ms 7YA.18.18.254
ms 1 ms ime 38.1.1.2

nz 1 ms 1ms 48.1.1.1
ms 1 ms 1ms 923.1.1.1

race complete.

slzerssAdministrator>

Al 4.35 Vian 10 ip 70.10.10.1 tracert v 93.1.1.3



EX Administrator: C\Windows\system32\cmd exe |i|ﬂli

Microsoft Windows [Uersion 6.1.76811
Copyright {c> 2882 Microsoft Corporation. All rights reserved.

C:~Users~Adminisztrator>tracert 73.1.1.1

Tracing route to 93.1.1_.1 over a maximum of 38 hops

<1 ms= <1 <1 mse YA.18.38.254
ns mz 3@8.1.1.2
ns ms 48.1.1.1
ng ] ms 93.1.1.1

Trace complete.

route to &
1 ms
L ms
Trace complete.

OF

Al 4.37 Vian 10 ip 80.10.10.1 tracert v 93.1.1.3



NAABULAZLAUAT Baandwidth $18 command line IPERF Ui Vmware Truenas

Em Administrator: Command Prompt C=EEa ]

iperf Done.

Ez“iperf >iperfl.exe —¢c 923.1.1.3
Connecting to host 93.1.1.3, port 5281
4] local 78.18.18.1 port 577?93 connected to ?3.1.1.3 port 5281
ID] Interval Transfer Bandwidth
4] 881 HBuytes
KBytes .18 Hhi
KBytes .18 Mbi
.18 Mbi

HButes
KBytes .18 Hhits
KBytes -85 Mhits

HButes

KBytes
KBytes
HKBuytes

OG0 =] O U1 L DD e (S
It I DD DN P 3 N0 B0 B G
i

Transfer Bandwidth
2.58 MBytes 2.089 Mbits sender
2.49 MBytes 2.089 Mbits-sec receiver

m

F:wiperfriperfi.exe —c 23.1.1.3

Connecting to host 93.1.1.3. port 5261

4] local 78.108.28.1 port 57454 connected to 73.1.1.3 port 5201

ID] Interval Transfer Bandwidth

4] a.a8—-1 .81 ZEeC 384 KBytes 3.18 Hhits~szec
1i.81-2.81 ZEeC 256 KBytes 2.18 HMhits~szec
2.81-3.81 ZEeC 256 KBytes 2.18 HMhits~szec
3.81i-4.01 Zec 256 KBytes 2.10 Hhits.rsec
4_81-5.81 Sec 256 KBytes 2.18 Mhitsssec
5.81-6.81 Sec 128 KBytes 1.85 HMhitsrssec
b.@1-7.88 256 KBytes 2.18 HMhitsssec
7.860-8.88 KBytes 2.18 Mbhits./sec
B.880-7.088 KBytes 2.18 Mbits./sec
?.88-10.82 KBytes Mhits.~sec

!
!
[
[
[
[
[
[
[
[
!
[

Interval Tranzfer Bandwidth
A.@R-108.62 2.58 MBytes 2.8% HMhits~szec zender
A.08-18.82 =zec 2.4%9 MBytes 2_.88 HMhits./zec receiver

iperf Done.

F:wiperf »iperfd_exe —c 23.1.1.3
iperfld: error — unable to receive control message: Connection reset by peer

F:wiperf>

At 4.39 1ddalun1sinan Bandwidth ¢e Command Line iperf 284 Vian 10 ip 70.10.10.1



EX Administrater: Command Prompt

iperf Done.

E:viperf >iperfd.exe —c 23.1.1.3
Connecting to host 93.1.1.3, port 5281
41 local P8.108.18.1 port 57793 connected to 23.1.1.3 port 5281
ID] Interval Transfer Bandwidth
4] .B@— 384 KBytes 3.18 Mbits./sec
256 KBytes - Mhit ec
256 KBytes i
KBytes
KBytes
KBytes
KButes
KBytes
KBytes
KBytes

C=]--E -y LI NS AY Y. -]

Transfer Bandwidth
sec 2.58 MBytes 2.8% HMbitsrsec sender
sec 2.49 MBytes 2.8% Mbhitsz/sec receiver

F:wiperf>iperfi.exe —¢c 23.1.1.3
Connecting to host 93.1.1.3. port 5201
4] local 78.108.28.1 port 57454 connected to 73.1.1.3 port 52681
ID] Interval Transfer Bandwidth
4] a.88-1.681 sec 384 KBytes 3.18 Mhits~ sec
1.81-2.91 sec 256 KBytes 2.10 Mhits~ sec
2.81-3.81 zec 256 KBytez 2.108 Mhits~szec
3.a1-4.81 zec 256 KBytez 2.108 Mhits~szec
4_81-5.81 zec 256 KEBytez 2.18 Mbhits~sszec
L.81-6.81 zec 128 EKBytez 1.85% Mhits~szec
b.@1-7.808 zec 256 KBytez 2.108 Mhits~szec
7.80-8 .86 256 KBytez 2.108 Mhits~szec
8.86-9_.088 25%6 KBytes 2.18 Mbhitsssec
2.86-18.82 KBytes Mhits~sec

Interval Transfer Bandwidth
B.80-18.82 sec 2.58 MBytes 2.8% Mbits./sec sender
B.80-180.82 sec 2.49 MBytes 2.88 Mbits./sec receiver

iperf Done.

F:wiperf>iperfi.exe —¢c 23.1.1.3
iperfd: error — unabhle to receive control message: Connection reset by peer

F:“iperf>

Al 44119 & lunsTae Bandwidth $28 Command Line iperf 483 Vian 10 ip 80.10.20.1



BN Administrater: Command Prompt

iperf Done.

E:vwiperf >iperfl.exe —c 93.1.1.3
Connecting to host 93.1.1.3, port 5281
41 local 78.18.18.1 port 57793 connected to 93.1.1.3 port 52681
ID] Interval Transfer Bandwidth
a.80-1 .81 sec 384 KBytes 3.18 Mbits./sec
1.81-2._81 sec 256 KBytes 2.18 Mbhits/sec
2.81-3.81 SEC 256 KBytes 2.10 Mhits./sec
3.91-4._81 zec 256 KBytes 2.18 Mbits./sec
4.81-5.81 sec 256 KBytes 2.18 Mbitsrssec
5.81-6.81 sec 128 KBytes 1.85 Mbits.-sec
6.81-7._88 sec 256 KBytes 2.18 Mbits/sec
7.80-8 .88 256 KBytes 2.18 Mbitsrsec
8.808—7 .88 256 KBytes 2.18 Mbits-sec
?.80-10._682 KBytes Mhits/sec

Interval Transfer Bandwidth
A.A0-18.82 sec 2.58 MBytesz 2.8% Mhits./sec sender
B.80-10.82 sec 2.49 MBytes 2.89 HMhitsrsec receivep

iperf Done.

E:~\iperf >

Al 4.2 T@dslun1sinan Bandwidth 68 Command Line iperf w84 Vian 30 ip 70.10.30.1
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NAFBULAZLAUAT Process network 184 load balance Ul Router

‘ m:ii?ﬁ’ﬂ::aﬂuz,zmmn iqmmu\\mmmummummhu:,“”"‘-‘-»,g :
G

Al 4440154 UANNNSYII9UTRY interface Lan #m8 Resoutce Monitor 470 vian 30 ip 60.10.30.1



File Monitor Help

‘Ovamew|cpu | Memory | Disk | Network|

‘ CPU 6% CPU Usage M 345 Maximum Frequengy () | “ [ Views |v] 1
= CPU 100% q
‘ Disk JH 1024 KB/sec Disk VO B 0% Highest Active Time () | .
fletaork LTI B ooy Ié : _
Image PID Address  Send (B/.. Receive .. Total (Bf... 60 Seconds 0%
System 4 93111 445 254658 255103 Disk 1 MB/sec 4
suchost.exe [LocalServicePeerlet] 4448 Dell130.. 0 297 297
svchost.exe (LocalServiceAndMo... 3508 Dell180... ] 224 224
svchost.exe (LocalServiceAndNo... 3508  FOZ:c 0 138 138
PRIG Probe.exe 824 Dell180... 39 1 40 E
FRTG Server.exe 3032 Dell180.. 1 39 40 Network 10 Mbps
. 4 o ’ ) ’ _
Memory H 0 Hard Faults/sec M 23% Used Physical Mem... () | Memery 100 Hard Faults/'sec
o

64

File Monitor Help

| Overview |CPU | Memory | Disk | Metwork|

Bl 13% CPU Usage

™ 65% Maximum Frequency é Views  |w
o 100%
Disk B 94 KB/sec Disk YO B 13% Highest Active Time
Network B > Mbps Network 'O B 23: Network Utilization -
Image PID Address Send (B/s... Receive (B... | Total (B/seq) 60 Seconds 0%
52 ||m 4 93111 445 252,485 252,930 Disk 1 MB/sec q
| = st.exe [NetworkService) 1248 224.0.0.252 15 o 15
st.exe (Metwaorkservice) 1248 102 0 15 15
st.exe (LocalServiceNetwa... 1004 02::1:2 ] 3 3

B 0 Hard Faults/sec

M 193 Used Physical Memaory

..,.‘

L}

Al 4.46n15LAUANNTSYII9UTRA interface Lan #m8 Resoutce Monitor 270 vian 20 ip 70.10.20.1

10 Mbps

Memory 100 Hard Faults/sec

o

m




File Monitor Help
Overview |CPU | Memory | Disk [ Network
CPU B 135 CPU Usage ™ 5% Maximum Frequency [~ | i
Disk BH o4 KB/sec Disk 'O B 13°: Highest Active Time y |
Network E® 3 Mbps Metwork 'O B 252 Metwork Utilization 4}
Image PID Address Send [Bfs... Receive [B... Total [B/sed) 60 Seconds
Mm 4 93111 445 352,485 352,930 Disk
E st.exe (MetwaorkService) 1245 224.0.0.252 15 o 15
st.exe (MetwaorkService] 1245 #0211 o 15 15
st.exe (LocalServiceMetwo... 1004 021 o 3 3
o
Network 10 Mbps -

B8 0 Hard Faults/sec

B 195 Used Physical Memorny

(=) | Memory 100 Hard Faults/sec —

=

(%) Resource Monitor

File Monitor Help
Overview |CPU [ Memory [ Disk | Network|
CcPU B 6% CPU Usage M 3450 Maximum Frequency () | i > Views |+
— CPU 100% -
| Disk 7] 1024 KB/sec Disk YO W 035 Highest Active Time (v) | .
Network IS RS R /" _
Image FID Address  Send (B/.. Receive.. Total (B/... 60 Seconds 5
System n o3.4.4.1 445 254,658 255,103 Diskc
svchost.exe (LocalServicePeerMet] 4448 Dell180... o 297 297
svchost.exe (LocalServiceAndNo... 3508 Dell80... o 224 224
svchost.exe (LocalServiceAndMo... 3508 fiD2ic o 138 138
FRTG Frobe.exe 824 Dell1&o0... 39 1 40
PRTG Server.exe 3032 Dell180... 1 39 40 Metwork 10 Mbps -
System 4 70.10.1... 15 15 30
od
Memory B8 0 Hard Faults/sec M8 233 Used Physical Mem... v | Memory 100 Hard Faults/sec

4]

m
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ATl 4.48 N13AUAINSIIILTeY interface Lan $8 Resoutce Monitor 910 vian 30 ip 80.10.30.1
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Copying 58 items (51.0 GB)

MName: Grand Theft Auto V 2022.08.10 - 00.55.45.02
From: data test (¥:\data test)
Te: Desktop (C\Usersh Administrator,Desktop)

Items remaining: 56 (51.0 GE)
Speed: 230 KB/second

Spe—

3
% o

AN 4.49 NA@aU Bandwidth m'mL%ﬁiumifh%’ayjamaiuLﬂ%aﬂjwaé’aa Router

Mame: Grand Theft Auto WV 2022.08.10 - 00.55.45.02
From: data test (V:\.data test)
To: Desktop (ChUsers\Administrater.Desktop)

Itermns remaining: 56 (51.0 GB)
Speed: 230 KB/second

ATl 4.50 NadeUNSAIIMan91n Server Nas Tag Vian 10 ip 60.10.10.1

Mame: Grand Theft Auto V 20220810 - 00.55.45.02
From: data test (¥:\.data test)
To: Desktop (Ch\Users\AdministratorDesktop)

Iterms remaining: 56 (51.0 GB)
Speed: 230 KB/second

A 4.51 egeun1satiivanann Server Nas Tag Vian 10 ip 70.10.10.1
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Copying 58 items (51.0 GB) = | [EP[FREE
1 MName: MNW_SpeedTest.dat

From: data test (\\93.1.1.1"Democdata test)

To: Desktop (Ch\Users\AdministratorDesktop)

Items remaining: 57 (51.0 GBE)
Speed: 228 KB/second

AT 4.52 negeun1stivanann Server Nas Tag Vian 20 ip 70.10.20.1

Copying 58 items (51.0 GB) EERET

MName: MNW_SpeedTest.dat
From: data test (\93.1.1.1%Demotdata test)
Te: Desktop (C:h\Users\AdministraterDesktop)

Iterns remaining: 57 (51.0 GBE)
Speed: 228 KB/second

| |

Al 4.53 NadaunIATIivanain Server Nas ag Vian 20 ip 80.10.20.1

Copying 58 items (51.0 GB) EERET

MName: MNW_SpeedTest.dat
From: data test (\93.1.1.1%Demotdata test)
Te: Desktop (C:h\Users\AdministraterDesktop)

Iterns remaining: 57 (51.0 GBE)
Speed: 228 KB/second

| |

Al 4.54nadeun1sANatlnanan Server Nas tng Vian 30 ip 80.10.30.1
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unil 5

ayukanIsALiueuLazdaLaUBLLL

TASI9IUITYLIDY NSNAABULALLUSIULNEUUSEENSAINUDIN15YIN Load balance uu Switch

£% '
ya Y

waz Router Tuunilaznandsnagunanisaniuiunazdoauswuziiionazilulselovidolndoinis

&

AnwiAeafiussuueTedng Load Balance Uu Switch uag Router Livetilugnisimunluswpnsaly
5.1 asunansaiugu
N13aUNANISNAEBULAZIAIZRsTUULATeYI8 Load Balance Uy Switch waz Router 1uld

ALLNUNIA NN Tnendaninnisaiunismegeuiiuteyanuveuuaanallafila duay

1%
Yo A

15 magfdavindsldiideyaiildanmsmaaeunniinneiuas Sanalaoagulddail

1.37N15NA@8U Ping Delay 91NN1SNAEOUNUIN A N15%1 Load balance 978 Router Lag
Switch fiarnuianniulvandeyauasldinainiinandeyawindu uidnaievielnuld ae serial
Crossover Cable A1 Delay azuansinaiuagaiiuladn

2.1 3MndauAT Bandwidth N15¥1 Load balance #98 Router wag Switch dA1nansinnailvan
Tayauazldiiainiulvandayainiu windu uadnasevielunuld aie serial Crossover Cable AN
Delay agunnsnsiuagadiuladn

3. naasunsamtilnandoya TuSunaiivintu nadwsildde nsvh Load balance s Router
wag Switch fanusinnilnandeyawazldainiluandeyamindu windu uidiasevielnuld ae
serial Crossover Cable A1 Delay aguansnsiuegadiuladn

4.M3MAEBUINANTUYBY Protocal Link aggregation 31nMsnAassLilevinnsisansdstoya
ponuauzfindsdedaya svuvasinnsaduidumaues packet fivinnisaslumgly uazandussuufioy

v lgnulamuUng
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JyvinuTulasenis

NNIINAAULAZUTBUNEUUTEEANTAINN15YIN Load balance Uy Switch Wag Router wWu
Haymluedetend

1. Switch Layer 3 annsaviminiildlnidss Router Fsuszansamlunisiudstoyalsiunnsis
Auanlun1vingu

2. Router ldanunsaldansdedoyafiulszinndefuldfenun esnndgmuies Port
Gigabit fieeiuly fifiwaud Port Gigabit 2 Port uaw Port Serial 2 port Wit vildnsnagausEUU
Julumemnueindiuin

LAZAINNTVAADULALIATIZINITNAFRULAZIUTBUITBUUSEANEATMWBIN15Y1 Load balance
UU Switch wag Router Wuﬂiylmiutﬂ%miwﬁmf

1. msldanglunsmeaeuiisnasfinduazyilien Bandwidth wag Speed anasagnaiulédn

2. fiaudaves traffic finarnnisidaned drsussuaniu devssansnmussans Serial 7if

UsgAngamdisnatu vliiinanududassall Delay fidwariilinainuandi

UBlAUDILUE

Tulassnddoiiesiuenanesiifomesmnaaeunasdiouiioulsyansamuesnisii Load
balance Uy Switch uaz Router & mnfinaulalutdeiimngosmsiiarlufnuviensass sennlyd
idgymesarsundusmulsanduiug wmg%aiqmaﬁiaizwﬁgﬂﬁ’]mié’fﬂmmaéwﬁ 1neA15La0N

aunsal Network Device 1nU5Ul9IUNSMAa09%T 009ANT WU AULALLAAUTLANS A NAANER 1ae
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o0 = =

Ailals Port Msiaumslazdnwayvesanedyauiazinluld fu Network Device Ainan?
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load balancing fiperls,” [aulau]1i1dielaan https//www.mindphp.com/eile/73-Aaagls/2060-

load-balancing-feegls.html 2560 [Euduiile 8 nuawus 2565]

N3eAN©®INISYIN Load balance.”[paulaiil.itnfislaain
http://www.msit.mut.ac.th/thesis/Thesis 2553/LoadBalance-WebServer.pdf 2552

[duduile 8 nuanviug 2565)

Load balance fusglovietnals [ooulaulidndislaann https:// www.pi-tech.biz/17234939/|0oad-

balance-fvarls-iiszloviagnls 2558 [@uduilo 8 nuaius 2565]

Cisco basic wan load balancing.” [paulau]l.iindielaain

https://scitech.kpru.ac.th/portal/content/7-3-4nTkb M 2561 [Fududle 10 Qumﬁué 2565]

Ether channel .”[paulaii].1indelaain
https://running-config.blogspot.com/2011/03/etherchannel-cisco-catalyst-switch.html

[Auduilo 10 nuanwius 2565]

Configuring.”[oaulatl.naslaann

https://content.cisco.com/chapter.sjs?uri=%2Fsearchable%2Fchapter%2Fcontent%2Fen%2Fus%

2Ftd%2Fdocs%2Fios-xml%2Fios%2Fipswitch cef%2Fconfiguration%2Fxe-3s%2Fisw-cef-xe-3s-

book%2Fisw-cef-load-

balancing.htmlxml&fbclid=IWwAR2Yo74vi28EVI5A0sWVYOjxkwSwWCiMSa8ZTSnWu8YgH65 _tdkaMdy

WIOFo [Auduile 15 nuaus 2565]

FreeBSD Manual Pages.”[ppulaii].itnfislaain

https://man.freebsd.org/cgi/man.cgi?query=lage&fbclid=IwAR2CpRAOcOL wdV7vvXFyjel1C8T9AmM

hijAsi56rVyHknmSICraP5Zkl kyo [Euduiile 18 nuanmius 2565]



http://www.msit.mut.ac.th/thesis/Thesis_2553/LoadBalance-WebServer.pdf
https://www.pi-tech.biz/17234939/load-balance-คืออะไร-มี
https://www.pi-tech.biz/17234939/load-balance-คืออะไร-มี
https://scitech.kpru.ac.th/portal/content/7-3-4nTkb_M
https://content.cisco.com/chapter.sjs?uri=%2Fsearchable%2Fchapter%2Fcontent%2Fen%2Fus%2Ftd%2Fdocs%2Fios-xml%2Fios%2Fipswitch_cef%2Fconfiguration%2Fxe-3s%2Fisw-cef-xe-3s-book%2Fisw-cef-load-balancing.html.xml&fbclid=IwAR2Yo74vi28EVr5A0sWVY0jxkwSwCiMSa8ZTSnWu8YqH65_tdkaMdyWIOFo
https://content.cisco.com/chapter.sjs?uri=%2Fsearchable%2Fchapter%2Fcontent%2Fen%2Fus%2Ftd%2Fdocs%2Fios-xml%2Fios%2Fipswitch_cef%2Fconfiguration%2Fxe-3s%2Fisw-cef-xe-3s-book%2Fisw-cef-load-balancing.html.xml&fbclid=IwAR2Yo74vi28EVr5A0sWVY0jxkwSwCiMSa8ZTSnWu8YqH65_tdkaMdyWIOFo
https://content.cisco.com/chapter.sjs?uri=%2Fsearchable%2Fchapter%2Fcontent%2Fen%2Fus%2Ftd%2Fdocs%2Fios-xml%2Fios%2Fipswitch_cef%2Fconfiguration%2Fxe-3s%2Fisw-cef-xe-3s-book%2Fisw-cef-load-balancing.html.xml&fbclid=IwAR2Yo74vi28EVr5A0sWVY0jxkwSwCiMSa8ZTSnWu8YqH65_tdkaMdyWIOFo
https://content.cisco.com/chapter.sjs?uri=%2Fsearchable%2Fchapter%2Fcontent%2Fen%2Fus%2Ftd%2Fdocs%2Fios-xml%2Fios%2Fipswitch_cef%2Fconfiguration%2Fxe-3s%2Fisw-cef-xe-3s-book%2Fisw-cef-load-balancing.html.xml&fbclid=IwAR2Yo74vi28EVr5A0sWVY0jxkwSwCiMSa8ZTSnWu8YqH65_tdkaMdyWIOFo
https://content.cisco.com/chapter.sjs?uri=%2Fsearchable%2Fchapter%2Fcontent%2Fen%2Fus%2Ftd%2Fdocs%2Fios-xml%2Fios%2Fipswitch_cef%2Fconfiguration%2Fxe-3s%2Fisw-cef-xe-3s-book%2Fisw-cef-load-balancing.html.xml&fbclid=IwAR2Yo74vi28EVr5A0sWVY0jxkwSwCiMSa8ZTSnWu8YqH65_tdkaMdyWIOFo
https://man.freebsd.org/cgi/man.cgi?query=lagg&fbclid=IwAR2CpRdOcOL_wdV7vvXFyje1C8T9AmhIjAsi56rVyHknmSlCrqP5Zk1lkyo
https://man.freebsd.org/cgi/man.cgi?query=lagg&fbclid=IwAR2CpRdOcOL_wdV7vvXFyje1C8T9AmhIjAsi56rVyHknmSlCrqP5Zk1lkyo
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Link Aggregation Control Protocol.”[eaulail.iindielaann
https://www.cisco.com/c/en/us/td/docs/ios/12_2sb/feature/guide/gigeth.html?fbclid=IwAROxyl 1
pIDDP-05BYO09BTE_Q0kJbGzuh6yFdZPttM1mna3GamRx-ZJ3Go [Aufuiile 18 nuanwus 2565]

EIGRP authentication & load balancing.”[oaulail].iidelaain
https://study-ccnp.com/eigrp-authentication-load-

balancing/?fbclid=IwAR2z39bFM5p025M4cLiVoP4CKYOUBEKIMXoFBZL sSIWWuJrchPMDE-yvyOQ4M

[Auduilo 20 nuanvius 2565]


https://www.cisco.com/c/en/us/td/docs/ios/12_2sb/feature/guide/gigeth.html?fbclid=IwAR0xyI_1piDDP-05BYO09bTE_Q0kJbGzuh6yFdZPttM1mna3G4mRx-ZJ3Go
https://www.cisco.com/c/en/us/td/docs/ios/12_2sb/feature/guide/gigeth.html?fbclid=IwAR0xyI_1piDDP-05BYO09bTE_Q0kJbGzuh6yFdZPttM1mna3G4mRx-ZJ3Go
https://study-ccnp.com/eigrp-authentication-load-balancing/?fbclid=IwAR2z39bFM5po25M4cLiVoP4CKY0uBEKrMXoFBZLslWWuJrchPMDF-yvyQ4M
https://study-ccnp.com/eigrp-authentication-load-balancing/?fbclid=IwAR2z39bFM5po25M4cLiVoP4CKY0uBEKrMXoFBZLslWWuJrchPMDF-yvyQ4M
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Config load balance on switch

hostname R-1

interface GigabitEthernet0/0

ip address 10.1.1.2 255.255.255.0

no sh

ex

interface GigabitEthernet0/1

ip address 20.1.1.1 255.255.255.0

no sh

ex

interface GigabitEthernet0/1.10
encapsulation dot1Q 10

ip address 60.10.10.254 255.255.255.0
no sh

ex

interface GigabitEthernet0/1.20
encapsulation dot1Q 20

ip address 60.10.20.254 255.255.255.
no sh

ex

interface GigabitEthernet0/1.30
encapsulation dot1Q 30

ip address 60.10.30.254 255.255.255.0
no sh

ex

router eigrp 10
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network 10.0.0.0
network 60.0.0.0

hosthname sw-1

ip routing
vlan 10
vlan 20
vlan 30

ex

int gi 0/1

switchport mode access
switchport access vlan 10
ex

int gi 0/2

switchport mode access
switchport access vlan 20
ex

int gi 0/3

switchport mode access
switchport access vlan 30
ex

int gi 0/9

no switchport

ip address 60.1.1.2 255.255.255.0

ex

int gi 0/10
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no switchport
ip address 20.1.1.1 255.255.255.0

ex

router eigrp 10
network 20.0.0.0
network 60.0.0.0

auto-summary

Router 2

hostname R-2

interface GigabitEthernet0/0

ip address 21.1.1.2 255.255.255.0

no sh

ex

interface GigabitEthernet0/1

ip address 70.1.1.1 255.255.255.0

no sh

ex

interface GigabitEthernet0/1.10
encapsulation dot1Q 10

ip address 70.10.10.254 255.255.255.0
no sh

ex

interface GigabitEthernet0/1.20
encapsulation dot1Q 20

ip address 70.10.20.254 255.255.255.0
no sh

ex



interface GigabitEthernet0/1.30
encapsulation dot1Q 30

ip address 70.10.30.254 255.255.255.0
no sh

ex

router eigrp 10
network 21.0.0.0
network 70.0.0.0

SW-2

hosthame SW-2

ip routing
vlan 10
vlan 20
vlan 30

ex

int gi 0/1

switchport mode access
switchport access vlan 10
ex

int gi 0/2

switchport mode access
switchport access vlan 20
ex

int gi 0/3
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switchport mode access

switchport access vlan 30

ex

int gi 0/9

switchport trunk encapsulation dotlq
switchport mode trunk

switchport trunk allowed vlan 10,20,30

Router 3

hostname R-3

interface GigabitEthernet0/0

ip address 40.1.1.2 255.255.255.0

no sh

ex

interface GigabitEthernet0/1

ip address 80.1.1.1 255.255.255.0

no sh

ex

interface GigabitEthernet0/1.10
encapsulation dot1Q 10

ip address 80.10.10.254 255.255.255.0
ex

interface GigabitEthernet0/1.20
encapsulation dot1Q 20

ip address 80.10.20.254 255.255.255.0
ex

interface GigabitEthernet0/1.30
encapsulation dot1Q 30



ip address 80.10.30.254 255.255.255.0

ex

router eigrp 10
network 40.0.0.0
network 80.0.0.0

SW-3
hostname SW-3

ip routing
vlan 10
vlan 20
vlan 30

ex

int gi 0/1

switchport mode access
switchport access vlan 10
ex

int gi 0/2

switchport mode access
switchport access vlan 20
ex

int gi 0/3

switchport mode access
switchport access vlan 30
ex

int gi 0/9

no switchport
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ip address 80.1.1.2 255.255.255.0

ex

int gi 0/10
no switchport
ip address 30.1.1.2 255.255.255.0

ex

router eigrp 10
network 30.0.0.0
network 80.0.0.0

sSw-core

hostname sw-LB

int gi 0/1
no switchport
ip address 10.1.1.1 255.255.255.0

ex

int gi 0/2

no switchport

ip address 40.1.1.1 255.255.255.0
ex

int gi 0/9

no switchport

channel-group 1
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ex

int gi 0/10
no switchport
channel-group 1

ex

int port-channel 1
ip add 93.1.1.254
no sh

ex

int port-channel-1
ip load-sharing per-packet

ex

ip cef load-sharing algorithm tunnel

router eigrp 10

network 10.0.0.0
network 40.0.0.0
network 93.0.0.0
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Config load balance on router

Config router eigrp

hostname R-1

interface GigabitEthernet0/0

ip address 10.1.1.2 255.255.255.0

no sh

ex

interface GigabitEthernet0/1

ip address 20.1.1.1 255.255.255.0

no sh

ex

interface GigabitEthernet0/1.10
encapsulation dot1Q 10

ip address 60.10.10.254 255.255.255.0
no sh

ex

interface GigabitEthernet0/1.20
encapsulation dot1Q 20

ip address 60.10.20.254 255.255.255.
no sh

ex

interface GigabitEthernet0/1.30
encapsulation dot1Q 30

ip address 60.10.30.254 255.255.255.0
no sh

ex



router eigrp 10
network 10.0.0.0
network 60.0.0.0

hostname sw-1

ip routing
vlan 10
vlan 20
vlan 30

ex

int gi 0/1

switchport mode access
switchport access vlan 10
ex

int gi 0/2

switchport mode access
switchport access vlan 20
ex

int gi 0/3

switchport mode access
switchport access vlan 30
ex

int gi 0/9

no switchport

ip address 60.1.1.2 255.255.255.0

ex



int gi 0/10
no switchport
ip address 20.1.1.1 255.255.255.0

ex

router eigrp 10
network 20.0.0.0
network 60.0.0.0

auto-summary

Router 2

hostname R-2

interface GigabitEthernet0/0

ip address 21.1.1.2 255.255.255.0

no sh

ex

interface GigabitEthernet0/1

ip address 70.1.1.1 255.255.255.0

no sh

ex

interface GigabitEthernet0/1.10
encapsulation dot1Q 10

ip address 70.10.10.254 255.255.255.0
no sh

ex

interface GigabitEthernet0/1.20
encapsulation dot1Q 20

ip address 70.10.20.254 255.255.255.0

no sh



ex
interface GigabitEthernet0/1.30
encapsulation dot1Q 30

ip address 70.10.30.254 255.255.255.0
no sh

ex

router eigrp 10
network 21.0.0.0
network 70.0.0.0

SW-2

hostname SW-2

ip routing
vlan 10
vlan 20
vlan 30

ex

int gi 0/1

switchport mode access
switchport access vlan 10
ex

int gi 0/2

switchport mode access
switchport access vlan 20

ex



int gi 0/3

switchport mode access

switchport access vlan 30

ex

int gi 0/9

switchport trunk encapsulation dotlq
switchport mode trunk

switchport trunk allowed vlan 10,20,30

Router 3

hostname R-3

interface GigabitEthernet0/0

ip address 40.1.1.2 255.255.255.0

no sh

ex

interface GigabitEthernet0/1

ip address 80.1.1.1 255.255.255.0

no sh

ex

interface GigabitEthernet0/1.10
encapsulation dot1Q 10

ip address 80.10.10.254 255.255.255.0
ex

interface GigabitEthernet0/1.20
encapsulation dot1Q 20

ip address 80.10.20.254 255.255.255.0
ex

interface GigabitEthernet0/1.30
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encapsulation dot1Q 30
ip address 80.10.30.254 255.255.255.0

ex

router eigrp 10
network 40.0.0.0
network 80.0.0.0

SW-3
hostname SW-3

ip routing
vlan 10
vlan 20
vlan 30

ex

int gi 0/1

switchport mode access
switchport access vlan 10
ex

int gi 0/2

switchport mode access
switchport access vlan 20
ex

int gi 0/3

switchport mode access
switchport access vlan 30
ex

int gi 0/9
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no switchport
ip address 80.1.1.2 255.255.255.0

ex

int gi 0/10
no switchport
ip address 30.1.1.2 255.255.255.0

ex

router eigrp 10
network 30.0.0.0
network 80.0.0.0

SW-core

hostname R-LB

int se 0/0/0
no switchport
ip address 10.1.1.1 255.255.255.0

ex

int se 0/0/1

no switchport

ip address 40.1.1.1 255.255.255.0
ex

int gi 0/1

no switchport
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channel-group 1

ex

int gi 0/0
no switchport
channel-group 1

ex

int port-channel 1
ip add 93.1.1.254
no sh

ex

int port-channel-1
ip load-sharing per-packet

ex

ip cef load-sharing algorithm tunnel

router eigrp 10

network 10.0.0.0
network 40.0.0.0
network 93.0.0.0
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(Hardware and Software)

8150123 (Hardware)

815135 (Hardware) U

- Cisco Catayst 3560C-8PC-S Switch 4 é7
- Cisco 2901/K9 Router 461
- CardlLan 161
- inTesnenilumeignine (Client) 94
- ipSesnauiamesuieng (Server Nas) 1

- megndgtauuulidiiauiiyi (Unshielded Twisted Pair : UTP) 17 1

Category 6
1 1du

- Cisco Serial Console

- fuviuau W RJA5 Wuuiineq
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Cisco Catalyst WS-C3560C-8PC-S Switch

Specification :

Internal Power Supply

- 8x10/100 Fast Ethernet

- 2x 10 Base-T/100 Base-TX/1000 Base-T — RJ-45
355,830 Hours

E‘Uﬁ 1 Cisco Catalyst WS-C3560C-8PC-S Switch

Cisco 2901/K9 Router

Specification :

2 integrated 10/100/1000 Ethernet ports

- 2 onboard digital signal processor (DSP) slots

- 4 enhanced high-speed WAN interface card slots

- 1 onboard Internal Service Module for application services

- 512 MB (installed) / 2 GB (max)

U7 2 Cisco 2901/K9 Router
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Cat6 UTP Cable (US-9106A-1)
Specification :

- LINK

- US-9106A-1

- Bandwidth 600 MHz
- Full speed 1000Mbps

5U7 3 Cat6 UTP Cable (US-9106A-1)

RJ45-CAT6 (GL-389)uuuneq

U7 4 RJA5-CAT6 (GL-389)uuumeq
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AuLYia RJA5 wuuviangq GLINK Ju GLT-002

SUT 5 At RIA5 wuunzg GLINK u GLT-002
Card Lan TP-LINK (TG-3468) Gigabit
Specification :

IEEE802.3, IEEE802.3u, IEEE802.3ab, IEEE802.3x

10/100/1000Mbps

PCl Express

IEEE 802.3x Flow Control (Full-Duplex)

U7 6 Card Lan TP-LINK (TG-3468) Gigabit
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gﬂﬁ 9 SecureCRT
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