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ABSTRACT

The objective of the project is to study and develop a network designing
program to be used as a tool for planning and designing a network system in a
company. The program gets the network requirement information from user such as
number of floor, number of department, data transferring bandwidth between
department and bandwidth required for access to the Internet. The program analyses
and designs the target network following the hierarchy network model that
composed of the Access layer, the Distributed layer and the Core layer. The output
of the program are a network diagram, type of connections, type of devices, number
of devices and configuration commands for devices.

The program was developed with Microsoft Visual C# 2015 that the
manipulated data is hold by Microsoft SQL Server. We use Cisco Packet Tracer to

study Network system.
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niwensiknfuLazAuld 1wy nsldieSeanuy wisuiludayasindunsluiadetis uas
ﬂaywamaiLLmavmiaanw‘LuLmamaavmmiﬂmmulmmam“uamuLaa (Stand Alone)

STUULATRYIBLUUlAAEUA/A8sWaS (Client/Server)

Ao sruuiASedefiiUse andnnga nﬂ’meﬂuamamwwmqmnmwvwm'sammmu
auwﬁ‘luﬂmuu suuulﬂal,aum/mwnai mmmauuauu’lwmmsaaaﬂmalmﬂummumﬂ
way EﬂﬁJ’l‘iﬂL‘UE]NG!aﬂULﬂSadﬂﬁJuW’JLmaﬂﬂMﬁ’lﬂLLWﬂM‘NE]ill (Platform) szuuifgyhanlned
LﬂiaawrswL'msﬁ"lw'imimuquaﬂmaamauaa 1 1A304

2.1.4.2 ulanueaduinueg
FTUULATRUNBULUUBUNT IR (Intranet)
wiethwduyana 1uadetefiadraduiieldaulussing dnsuldndneulues
29ANTIY m‘swwauaﬂvaal,awwﬂuaums':Lummwu wsamumiLLamﬂaawauanuian
ety aqﬂﬂiuuﬂﬁ]ua']minﬂmumuiﬂmawsangmm%’lﬂ 'Ludumvwﬂ'rmamﬂaawauauu
dumesidadiliiflasrnslaunaun

= ] = ¢ =
FEUULATDUIBLLUUDUINDILULA (Internet)
WASBUILAISITUY LUULﬂ‘iG‘U’]EJVIﬂiEJUF}aim’ﬂaﬂ mmaummaiwuaw 9 R34
wammmnm"w LLauiJﬂ’Ti‘UEJ’]EJFI’J‘UUﬂﬂ K sﬂmmmmLLam“LJaem‘uauanulmamqaﬁi.,

TUULATDYNBLUULINTAT IR (Extranet)

3ot WueTevieAdumedidnidunsiin nanme in3eteidensosywing
Sunsuilnvesaesesing fuiu sxfiudiuneunietneibuiwessauiussinasiesding
msasudndnsuinazenaseuleuisifisaiumiulasadefiaesednsdoimnasauiy



2.2 gunsaiildluszuuiasedig

2.2.1 @3ad (Switch)
gunsalieSetreiviminiluiaiees 2 vesuuvsrasslewedle (OSI Model) 4309
ﬂwan'ineia%’a;&aﬁlﬁ%umﬁﬂwaémwﬁﬂﬂﬁqLawwswaémﬁl,ﬁuﬂmamaMﬁﬂ‘iu Minmaufnes
*ﬁL%JauGiaﬁ‘uwa%mﬁmﬁamanmﬁaiaua'[ﬁﬁ’uiﬁﬂunmLﬁmf’fu Tmaﬁ"l,mﬁmﬂ'vmuﬁwuwﬁaua
nelupiedngy ama’twamwmﬁuawamawsaamumﬂm (Bandwidth) "Lumammaumm
Fuunuimesidodfuaing Aoufalne T NIATeRE HuuuRIATIn UL ULATAYineq
aind

2.2.2 5una3 (Router)
aunsalirSovneiivimiiluaieesi 3 veswuudiaedlatedle Wwnnosaraain
naIne mmuimamwaa (Address) wasUargmludium (Header) vasufininadoya
(Packet Lwa’l"t’flumﬂaanmumamvaumﬂLﬂfauumalﬂ maf[uL'mmawvm‘uauam'mmm
dumsiiiendn isaasida (Routing table) #50M1519M15TALEUNI4 Tmammamﬁummm
wqmlﬂaaﬂawamamﬂﬂuagau Lazdudumaaniindades Lsumesazaninsadnnisadn
d@umalnadle

2.3 wuudraaslaedle 7 9u (OSI Model 7 Layer)

mMsfmuagavesnudnvuslanyildasuialasiairsvesssuuiniodis Tnod
nUszaA Lﬁa’lﬁﬁwﬁmm%mLm‘w%mjavdﬁmﬂﬂ 7 1 dulassadraudndmsusradanisad
Q‘Uﬂiﬂima‘[wﬂwﬂaalwmmmwmusamulmaEmmuua‘“'u*uLﬂia‘mEJ Tnodnsdnudedy
vosuuuTaesleiodlenanidu 7 Hu LLG]EiZﬁ‘Uuﬂ“’JJﬂ’liIGlﬁE)U‘VliaiUm‘UEmaﬂ‘U‘U‘L!‘V]?JEJ‘U‘NLFIEN
ity ‘[mwuawumwvnmumaﬂwmvmaaaumaﬂw'ﬁ Lwa‘[,wusminwuwaamua’nulﬂ
UL meumaaumaammLUuﬂ15ﬂﬂmﬁawm.,mqmamwsuaqm‘smm uaynI5as

nazuavastayalussiuln laugaiiduuoundieduludmuuan

Outlook, ftp,teinet

Data formating

onnection
establish/terminnation

CP,UDP

outer, Layer 3 switch

" _#MAC Address

Physical Link

www.topicsfeedback.com

3Ul 2.3 0S| Model 7 Layer
(8484lme : http//study.com/academy/\esson/network-laver-of-the-osi-model-
functions-desien- rity.html)




wuiasdlaiedleuszneuludeduiiieninawe s 7 $u i
1) LLE}UWﬁLﬂ‘UuLa w93 (Application Layer)
fio ﬁ]ﬁL‘UE]&.IG\E]‘S”M’]"NLLE‘JUWE]Lﬂ‘ﬁ‘u‘ﬂVI’N’]uuuLﬂS@ﬂﬂBMW’JLG\@‘i‘UENm‘UﬂU5v‘U‘U
\A30UNY LYu LiJE)l‘U\‘l’Iu‘J”UULﬂ'ﬁE]‘U']EJN’IUUi’l‘]LSEfE]SLLa‘UWBLﬂ‘Uu iawasiiayfvualild
Hypertext Transfer Protocol (HTTP) v3ailodasnisdsdiua iawwestaeivuslild Simple
Mail Transfer Protocol (SMTP)
2) WilguwTuaes (Presentation Layer)
Smfisuanesuunveen1sdeans Wy ASCH Text, binary llay JPEG M5t
fsmeglulaiwesiise
3) Wwaduiawes (Session Layer)
wmwmumumsaaaﬁmﬂmuwmlﬂmﬂaw LLayﬂaamUﬂmaamam*;aamﬂu
nsdlfidvany 9 Wswwa (Process) wmaamwuawauawsau q fuvwadeaiien wazdaly
aumaiLwezimm‘uLi,aﬂwat,ﬂ"numuuu’[,uﬂﬁmuamumaumsmmummiwﬂwaaa‘lusmu
nivavsinawesuazidasnaeos
4) nywavosnaees (Transport Layer)
%uﬁﬁwﬁwmummﬁa%’aua%m*ﬁzuuulﬁmm aufun1sindaludadudns
(Segmenta’uon) mwmmausamamma 9 AldSumanduang (Assembly) wazunlatym
LuaLﬂmmawmwamwlusvm'}mﬁaa (Error - Recovery) fiyuaelunissudadayaisenin
Wwnis (Segment) nsinaeadiddnluduiiae 747 (TCP) was UDP (gA#)
5 indsnialeas (Network Layer)
wmwan’tun'rm'ﬁmu,wmLﬂmmnmumﬂmﬂmﬂmﬂmamammwsnmummmam
\aasiazivuauenasa (Address) mumummamaumLma‘suavammaamiLwa'lfuawu
Fanu Imaavun'l'iﬂ'lu'amawuaal,twrn,muaaﬂlﬂmqaumaiLw?j'l,mwaamwmnﬂmﬂm
Uanene Inslneeaiihauluawestarlinsuiusinnalufuaeslatemaniely wini
TumsBuduideyaldlufaensdonthivemsadesmaiges
6) AAadALaLEas (Datalink Layer)
Sullereulunmsdileyauuiniotiuusazyssinn 1wy Ethernet, Token Ring, FOD,
Frame Relay uwavgualieansvieriudoyaanduuulintelumsa (Frame) uagdsanndunis
Tuganems m‘sﬁéawslu%uﬁ%ﬁﬂ'mzqﬁaej%qm%m’%‘aqﬂnszﬁ shemnelaveniauasi
SenIuuALeAATa (MAC  Address) Tmmﬁmﬁ‘iﬂnﬁmﬁﬁmaglum‘%‘aaﬂauﬁama%G’fa&ﬁ
MELAYULALBALATANNTUDE ELD
7) Wameaawas (Physical Layer)
{Ju’uﬁ%ﬁmummmmu‘uaaﬁmmmlwﬁwLLaummmwmmiL%m'am'n q LD

'
=

mmmuﬂuaammmuawwﬂumm’w ﬂuml,mmulwﬁmav*sﬂuuunwsuawwauawmmm
'Luaaammm



2.4 VaNN1598NLUUSEUULASaUY

2.4.1 MTIATITRAMUADINITVDITZULUIAT DU

1) ns@nwiszuuiaiedisiia luniseenuuussuuiaiedietu feenuuy
Tndusesifedoyasin q vasesdng 1y dnwailusunsuildauey dnwaznisvieu 1y
fiu

2) mynTeinrudesmsanglinu Weiiudeyaifiunmsldiumie sy
ABIN1TEIUYAAE

3) MTAATILIALADINITVBIDIANTINGUIINS Lﬁmﬁuaﬁ'a;&a'jwaqﬁﬂiﬁmm
ADINSIINMUSE VUSR8 Eals

4) mTAsEiaNdeInIsiumelula LﬁaLﬁu%'amaﬂfamﬁaqnﬁ’bﬁ'mulu
mﬂiuiaaamqli fieaiuaivanntesmsdlaishsinsudedeyaliignaameusndruay
AefImasTnad uaIng

2.4.2 MTIATIZRAINADINITUITLUULATE Y
wé’amnLﬁuﬁaa&ammﬁaamwmszwLﬂ%'zi'm‘lﬁt.l,é’aﬁ?u AesAnyfeaI I duly
ladmiunmsesnuuuszuuiaIatieniuaudensilasy iessanudaenisilasy
uTnewhlaliasuvielaliasudueauugal

2.4.3 n1seanwuuszuuiaetieludnvmslasiadreniudidudu (Hierarchical

Design)

svuulnTetnelaevluadsidsumseanuuuludnunylassadrenugauiy
UsznauludetuiiSonii aiees (Layen) lauA

1) mesiawees (Core Layer) imihitmbugudnaisuassyuuinieteion

2) Aav3datuawes (Distribution Layer) S3Usiumsiiouseainuenivaia
wasvany 4 ey wazdwislufiresiawed

3) wenuaALaLeDs (Access Layer) mwmﬁlumwmmaﬂw’ﬂ.ﬂm&Jmuawai

anduawesluvesdunisooniuuetatie iu‘tmnmmmﬂmmaaﬂu 19
wodle luima (OSI Model) msu:uaaanLﬂul,awaimmmLwalm'lamaﬂ'maaﬂ"lfaaﬂﬂsm
\wset1e MIneudnLIdu uazn1sBunduRTeTA1e 9 Tmngay nasudafuaesuuy
‘L!ﬂ'lﬁi’l'ﬁﬂ‘lj‘iuElﬂb’ﬂ‘mﬂﬂﬂﬂ‘t_lm‘iaaﬂLLUUS”UULF]?E)‘U’?EJ‘EUQUVJENQU WAEITTUULATOUIBUSIIN
A9



d < 1 s / v o Lr 5
sUN 2.4 szuunsorisludnumelassadamudisutu
(8198418 : http://www.ciscopress.com/articles/article.asp?p=2348265)

2.5 Yam15A19IUNIT9NLUUSEUULASDYY

1) anuansalunissessumsiiulnvasszuulueuan (Scalability)
suuAiotsftoonuuuTuInaansasestunsTsIefvte AUl dnntesdisda
aﬁ@'aammmsuuﬁwLﬂuﬁaaﬁﬁmmL’El’ﬂﬂﬁ’w;ﬂﬁmulﬁﬁ wiy earnIMasveneiiegusal
gilavniindunioli
2) ANUAIIUSaAMLEBATY (Fault Tolerance)
manamsnvessruuiagyhawseluldluanefissuuiimnudemeiingy wWu
Aepaideetuilgunsal IndhiAndedos iWudy
3) muannsaviinulfedieseiies lingavsin (Availability)
Uhnmvesaiissuuiaieriondousonisldsuvedld fnnanflusluuy
wWolduddUlnd (Uptime) 1ileusied deifiou sietu wiasredaludlaafisuiunaniissuy
wsetsagluanmwiouldam 1wy szuuiaTevieiliuinas 24 dqlus 7 Yu denieduan
fszuuilnlng 167 Falus luniadunidl 168 dlua Availability a1u1samiuwinilaann
(167/168) * 100% = 99.40 \UasiGust
4) Use@nSammsvinauaasssuu (Performance) wusaaniduy
4.1) uuumiav (Bandwidth) Ao Auatursalunisas wiemusinisdves
ATy Iﬂaﬂl’ﬂﬂgﬂi’ﬂ’iwﬁaaﬁmﬁaﬁmﬁ (bps) vIawunzinsaiund (Mbps)
4.2) mslguselevid (Utilization) Ao wWaesidudnisldeu wSewesidudivasuuus
Indviavuadignldauey
4.3) msldusglevigegn (Optimum  Utilization) fis  Wefidudnisldeunes
wsetrelneindogean neuflniotvasui (Saturated) Tuindet evasiu
4.4) n3wa (Throughput) Ae YSinawesdeyaisudsszmridumaasarenald
&5 nglifidefinwarnseniomionan fndumbedoyanaiuni

L%

U
R
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4.5) Ussdndamueesyuu (Efficiency)  fo findnseuuinsevievinaules
Usganiamannmila
4.6) ANMUAIYT (Delay) Ao wamamﬁL’émﬁuﬁa%’agammﬂ'%faaﬁumaﬂuﬁam‘%‘ad
Uaneny
5) namaudues (Response time)
sreznaTuNSSewensiUIMInAT et Bauiina il sunismouauansu
6) ANUENTAlUN1TIANITIEUY (Manageability)
nsqualeietenouiames uazdnnisnineinsluedetonis 4 Wawnsoveu
Ideeinefiuszansnmgean
7) anuaunsnlun1susuivesseuy (Adaptability)
mmEnsalunssesiunsmsdsuiaslusuendletvelulating q fig iy
vioiBouseleminamsvhauannay
8) Aunumsldinefimngan (Affordability)
m'ﬂ'timEJLwam’[wiv‘uuLmamamﬂi.uimf}ﬁnﬁw‘lum'smmumammmwsvmm 3l
mﬁ'tmﬁwmatmuavmﬂmaﬁbu (Usability)
spuuirsetiefitn s ldaunsldaunsnensin o ldlaoielidudou

2.6 &gy

2.6.1 d@waindeatn (Twisted pair cable)

aegUnindeonluaedyganidoyalin Snuuresrusznoumeluvesans
umemaneaunsuuvilsievumeisauauun 9 aosdunazduniundendideiy
\ovilAnduauuwiudn aflowduinszdmiutosiudygrusuniuiluldluses
SnuseunsenualumsfundaiinalanssdefdwesaunidmEniiindy §18uau
sauaaﬂﬁ)um’[,wamml.umaﬂumaqmwu aﬁmm{lamuamzg'ltuwmulmm‘uu wAnvin A
Audeaansuniu widis uauseudi s inauiuudindniidiseu Fatleafudnyan
sumulddesas usldans desanduiu Taevluudraeviaidiefinuanidlunisdety
dygusunulddniasilifinisundeas

2,6.1.1 Usslonvesengaindenin
aﬂagiﬁmnﬁamw"lﬁﬁamuﬁu (Unshielded twisted pair cable)

fie anednyanudinuiiuiuily uﬂQVIwLwaumaivwaﬂaﬂauwaLmaﬂﬂmaﬂﬂsm
Aoansuilasing q Tdnvamluaensaun 4 ﬂ@lLﬂaEJ’J‘ﬁqu?NLLmauﬂ laun AaduAndeivdy
117 Hfuiien Weafuidennn waziaiaduiiniaens Lwaamafummsumu’[.umi
waumawmﬂmﬂamfg"nmmalwﬁ']ma’l,ummmmamaawaﬁﬂ (Crosstalk) Bafisniuseusa
nsfindeastessegmanniinleafteesiulymaseanesalauinty il¥aunsavieud
puiigetilsl megdnndguuulifavuuitetesiudyarasuniuanaisuen fifies
awwawaﬁnfjuLﬁwﬁu'uﬁﬂﬂajmmﬂumﬁﬂé'?amﬂﬁ’fgmﬂmwﬁmﬁ Tuusnfienaasls
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KansENuANAdULLUAN AT 1wy Tnduswmesusainestnilalniin vieususiaulng
anelniin

Copper twisted wires

Jacket
Shield

3Uil 2.5 anweindeain
(87984108 « http://wwwiits.coth/index.php?lay=showBac=article&Ntype=466)

dwalandeunuuiauiuiu (Unshielded twisted pair cable)
msmLnaawmwmmsmmaﬂwumamms:maEJu,avumﬂwuauwﬂaaﬂuafumzu

ﬂl

JUNIU masw{,mu%mmammLﬂums'\:ﬁiumsﬂaqnuammmsumumﬂﬂammmaﬂlwﬁw
4 9 13enns1gdingan (Shield) Lﬂumaammmﬁimum'iwmmmamﬂmaﬂummamLLUU
1mmamum ImEJquﬂ"lwam)vnuafumwumuLwamlmﬂmawm‘[ﬂmammammmmmn

B wangfumslilndiadesdnstiumelwih wied q fndusuniu

2.6.2 aeduluuiaiuas (Optical Fiber Cable)
L‘Uuawaa:gfyﬂmwamwmuawammzuvmmmLiaawamlummamama
awammmuwau 7 wardlauialndlAsstumuauas dWesanauuusimdnlwiinly
gusasuNIUMITUdsayala fmﬂfnmiwzgnmﬂﬂmammL'm'Lum‘smmwa;iramaam
aunInl
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ESCON

~ FsMa

TsC FSC-Duplex | | T-SC/APC-89/9° MTR! (male)
¥

v
=

|
MERJ (female) LC-Duplex FC/PC

P o omb o kool | e20comec]
U 2.6 Wlouinihuasiasig 4
(61984lae http://www.its.co.th/index.php?lay=showac=article&Ntype=466)

2.0 3uma§tﬁﬂwﬂmma (Internet Protocol)

Wm3g 1P Address Hagtuduinasgruneddu 4.0 diliamn 32 9n w3e 4 Tus ud
avludazgnAudioge () fMeg1aidu 190.168.10.10 melumneiay 1P Address ONUU
oonidu 2 da dansniSenimneandniisnuenasa  (Network Address) @aufiaes
Senimunsiavleaueninsa (Host Address)

ﬁwﬁwﬁwé’nag’ 3 98474 AD

1) wonAsade (Addressing)

NIAMUAADINAUDALATE (Logical Address) WTTuLASBIRBLRIMDTTT B U inlns
naea iflesainlefiilildgnimunned ﬁqﬁuﬁaamwum%a%UaszJuQﬁzﬁumwa way
annsadsuldmulavey

2) uRininasa (Packaging)

n1sdnmsBuLRnng Lo IﬁBQIHEQWWﬁ'W%@NﬁGIﬂg@Lﬂ%ﬂdUa’lUW}d Tnensiien
TCP %39 UDP aniaweuuanussyliluiladandn asauiininaled winduwialug)ifiuazds
ldnelduiininalefiiies szvhnisudsteyasenidudanu o fideninenaud vntuaslden
lofiuonwmsanuns wazlefinoninsaaranig wazldmneiaulnsinaeaadlusmesvyina
wosuulu TCP viSa UDP
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3) 15794 (Routing)
s 1 o Lp ] @ Y & @
nsndumslunisaasinnalulitesvatenne nsdsuiininavesdumasidinlngin
ﬂaauuﬂvaﬂwmwaﬂ lnglinm$udideyassislarammielal sxdaeelilnslvmeaseiuge
A1 (TCP) LﬂumwmmumimwaauLLavﬂaanu

2.7.1 Fuilinunan (Subnet Mask)
LﬂuwwsﬂﬁLma%ﬁﬁaa’lﬁmuﬁﬁﬂaﬁt,t.amLma wihfivesutufaraslunisuenueyin
mu‘me&ﬂu"La‘wLLamLmﬁLUuLumn‘smLamLmﬁ wardulndulaauennsa mauumaﬂviwula
fuennsaliiuirdesnoufiames mmumaamfmummaﬂmﬂuaalﬂmwmma

2.7.2 Baamndaisnuaansaainduiinuna
1. Weumneanidaisnuonnsdeonumiulavgiuas
2. Wsumngiarlsauennsasenuniuiavsiuans
3. dwingeudadsnueansauazmnaaaduidnunanyayii Logical AND fu
sewinadalavgiuassvisaaa nadwsildav dumnsaudnisnuonnsadiusaiavyadi
winanlumnoaleaueninsa

2.7.3 ladiueninsalunandsng o

T bits 24 bits
ClassA | 0] netid | hastid |
14 bits 16 bits
Class B I 1 Iﬂ [ netid —[ hostid I
21 bits 8 bits

cassC 11 |0 netid I hostid ]
2B bits

Class D mt l 1 | 0 | multicast group id _l
28 bits

Class E I1L1]1|1l Reserved _l

JUN 2.7 lefiuonnsalunsazaana
(81984108 : h

2.8 Dynamic Host Configuration Protocol (DHCP)

afs aa

mmuLucﬂmnmLﬂimaﬂmwmamsa& nsinnuslefinenmsaliurasinIosunny
Aenlunisansa ’nﬁmu@lamamLmalﬁ‘lﬂL‘Llumaiavliuwué’a dlefinsiiuiaIoaidnun
Tuidndsnlwl dosnduluduiloszimunlefiuennsalnililidrivlefiuenasa fiuiildly
Wan

DHCP mafmmmamwmwmalawLnamlmaimﬂmsmaﬂma (Clients) Tnadnlugdf
Imam'ﬁaaaﬂmUmiaﬂwmﬂmLﬂ‘sawvmmwalawLgammamm DHCP way DHCP Aagiviun
laWLLammsaltﬂmmeﬂLaquEjlwmu

DHCP fudnmslumsinemneiatleilviuiriognieey 3 357e
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1) fAmuaeigfLes %x‘iﬂyﬂ’JUF}JJGJLLaﬂ’]JJ’]iﬂﬁi]%ﬁ’I‘WUﬂl@ﬁLL@ﬂLﬂﬁﬁlﬁﬁULﬂé@ﬂgﬂﬂhﬂ
IadheiedngliBifisuiumnsawunuennsadadumneiaveniausvesgunsal

2) wuudalusi@ DHCP szuanlefuennsalifiuiriasgninsuuusaluf@lidiy oy
LmnlawLLaﬂm'sammfawaalawuammiawmmmmuamwuﬂh ilefuaninsaasinediu
\n3eegninEae NN L‘uumamiaqaﬂmswLﬂﬂlm‘ulawu.amLmiﬁlULLaaLmanaumLﬁjauma
Imisnaiaiarlglofiuemnsadululdaniiues

3) wuulaundia dndnnsvhaunieufunuudalulf@ wivandsegiilofiueninsad
uanlideislaniinazhifatuinsesgnienns indosgnineldlefuoninsaninisluled
mseananszuuudidundeudeiueiodislunendsleiuennsaildosldsuivled
weninsalvy

2.9 Virtual LAN (VLAN)

Ao AmauisavesgUnsalaindfiatunsaiinueveuinresusenuaadlamy
(Broadcast Domain) ULANANAIALAIEES BIULEdnd 1 §2 d1130LENYBIVIORLARATALIY
lavanangu ImamﬂwawmﬁmU‘Lua’mmwammu's £AALUNITIIIANSDAUANNIS
mmmaaamﬁvquwawwLLU@‘I"ﬂmUﬂiﬁﬁqnﬂmamnmmmamw

VOINATINIEAIN AD miaqanmamaa’l,u VLAN mmnummmwamaaaﬂ‘uwa'm
YOIFINDA AT maa“waumaaaﬂumwﬂuavmﬂuﬂlm

Na9INAMUA VLAN wumum Lamvmmanmama’tu VLAN ienfuwiiudiay
annsofaredodasiuld mﬂmsaqanmaa&rmq VLAN nuaviummsnmmmaaamsnulm
aﬁmimzm'lwmaqQﬂmawagma VLAN fugnunsoafindodedansiuld ae n1sldaunsally
seuilnidsniawes laun 1snmes udeaindiaiwosyl 3 WLTedanITS I EAUINIS TN
VLAN fiumnsinafiy

'} O R S LTS
Yy YTy ey IR T YT T T T YT TYY

%E%@EE HEREEER

Accounting VLAN Management VLAN
- . /

JU#l 2.8 Virtual LAN
(01983108 : http://netprime-system.com/vlan)
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2.9.1 Uszlewtuas VLAN

1) evevivnvesusaataaalamy lilidswansenuneussansninlneg sy
UYDALATOUY

2) mmma%”mﬂa“lﬂﬁmm'mﬂaamﬁa‘lﬁdﬁa‘fu WU N198379 Access Control
List (ACL) Uuaﬂﬂmmwaim 3 uaz ammnmﬁaammﬂumimnw‘uaua (Sniffing)

3) lmaaanmwmuﬁﬂmvmaaumme“l:u VLAN Bu 9 iflesudnnsdealol
vugunsaiainduarlofiveninsavenniosgnirelaglisidudoedinisidouiagunsalla q

4) sesfumsvemrasszuunTettefasiiniuluewaalide esnlid
Uod1fiAn1aenanwansaly

5) aansninneitymidetuluszuuldieiy

2.9.2 UssANuanasauL VLAN
Tun1sa$s VLAN - 1y woinrasdindazfiog 2 Ussiaw Ao weniwanain
(Access Port) Wagnisawasn (Trunk Port) lnevianinasmasimiilunisyineusiety
panly
1) ;Lammawaw Iﬂ&;ﬂﬂﬂWE]‘iWVlL“U‘E]iJBEJﬂULﬂia\iaﬂ‘m&}f\] zgnivualmiy
au1nvee VLAN  W@eainiiu waimuunﬂmmmaﬂmawaim mmwasmnnﬁqm‘lwﬂuuan
Wwanasnazyiluinsninuas VLAN u‘u " ’NBEJLWEN VLAN Lag2
rﬁmaamsmamwaimlmﬂuuanmawaim
1.1) wesniidousiaiuinTasgnie
1.2) wefofiGeudanui@swies
1.3) wosaMi@ousaiusnumosillldvimiiniidanismsmiingemning VLAN
2) n¥adnesn wosediduaundnues VLAN 1dnnnimils VLAN nisawiinees
VLAN mmimﬂﬂuwaémﬁlﬁmmﬂdwﬁq VLAN  9aUszasduninisindadnesntuanfiie
seuAMMANsaluNST VLAN wila dansavegesnluaguuaindvaiy q fala
nsdivosmsaerwesalidy Trunk port
2.1) wesnfidousalusaindfau wu wesaiiamiiiiy Uplink
2.2) wodniidenludusumesivmihAdanismswiingeming VLAN

2.9.3 Virtual Trunking Protocol (VTP)
nslnaeaiiniedald (Cisco) Iipanuuuuasimuniusiieliiedonisdnnis
fu VLAN vuainddmausnn tnglddedddidwntuuuaindiiazi Tnslnsinaea VTP 2wl
dindsszuuimunaiadudnsanils (n3ounnni) W VTP Server fliuthiidanis VLAN vy
ﬁ‘im%ﬁgwum‘luﬁag’Immmmﬁaﬁmm Tnesa VTP Server againevungias VLAN wasUsznia
wielay VAN fifeenlulifaindshiu q 1nsiu wastfumneay VAN Sulifundnua
(Database) VLAN v84au
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2.11 51melwslneea (Routing Protocol)

wstnaeafildlunsuaniudsunssdoyanssansdumaiemianda (Routing
Table) lunisfudsdeyaseninegunsalindetosine q Mhenlussiundinaweed wy
sumes  @dndiawesii 3 (Hudy eltgunsalmandannsodedoyalufinonfianes
vanenaldedagnies gunsailudnidinawesasiimsdauinnaludlefivoninsa
Uanemslamsduneiela vislunsgunsalilaldainassnsiamidumaiuies

2.11.1 dundnALsa (Static route)
< 1Y o v a v P v 2 a¢ ¢
A MeNsiEunRigguaszuuiisildiesieventigunsalludniisniaies
nivimndesmsdwuiininaluddlefiuennsaatameding q dusesdaudininglumaunsal
Y o g i a s K
#iAlU (Next Hop Address) falvu v3aueniidesdseanlumedunesineln nsdifduitn
uaawsasie q dudwiuinuasiigunsainensi fauaszuuazdeddinaunduiuly
mitwnaLmmﬂmmwﬂtﬂummmswmLaumwaqaﬂﬂmmnmmammm

2.11.2 Open Shortest Path First (OSPF)

\ulnslneeanuy Link State (Widsdoyamsamsianidumssesauiavun
vasmilUlviruiieuty) ﬁiﬁ%’ummﬁamamﬂﬂwﬂwﬂaaﬁﬁwﬁm‘,mﬂluﬂwﬂ’u Tnsinmeail
Wulwslnasauuy Open Standard gnilul#lugunsalin3etiavainuarsde auauds
LAUYDY OSPF fa

1) Wulwslvaeafiedunissmenaniuzveadndsnsumesnalulsius
weftitoutiu udiliisunefiflouthuadeninsiuessuuiatets Fimuauass1uI v
Wunamsasies wiaglddanisnanissamidumaianun Ul meSiitoud 1y

2) fimsidenidunaiduiianlasfinnsananuunsio

3) sesfumsmenmsaLUUsuDavestuiinuar  liwinfu (VLSM)
wazinsdsduiinunanlulisunesiieutuse

4) s995Un1sa¥1edeiiiendn OSPF Area @sannsaviliszuuiadodioiile
91U OSPF anansadnulsssuuindatisoendulauvseiuiidasly

5) seafumamsnseaeuinnalUuidumiuuudinvivinfu

6) @1150%1 route authentication S¥winalsUADINBATIABUM LTI Y
LLazﬁudam‘/’i%ﬁm‘sLLanLugﬂuﬁayaﬁwiwﬁu

7) lanndewginssunsiAsuuasinluladusssyuuiasetneg

2.12 anulasaneluszuuiasadng

2.11.1 Port Security
Port Security 1Uunisfmundiuiuunueniasausigunsal 1y Aoufianes
C R PLH waumm‘lﬁ’lmw‘luumavwaswaqmmm maﬁaaﬂuwwimlmuaummmiﬂmu
SEUULATEUNY Tﬂﬂsuuwms;LamLLmLLammsammsﬂmuaummLmuu
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2.11.2 Secure Shell (SSH)
nsuaniAsudeyasiutemeiivaens (Secure Channel) seninegunsal
\3euaD1 Secure Shell (SSH) gnuinanldunums Telnet Fommuaniafiuay
Uaeady iflasnnnisdstoyasseglugluuuisnus (Plaintext) fiiinsidsatoya
(Encryption) L‘ﬁa’lﬁ*ﬁ’agaLﬂummﬁuLLas’l,ﬁaﬁm'mdqﬁmgamum%aﬁn&1 Internet  laagns
auysal

2.11.3 Access Control List

Access Control List ( ACL ) fio msnsesufininaiidreongunsaiaiodie
Tudindsniawes Wy 1sumef alndiaesi 3 Wdulumudeulefiisndosns dwaliiaa
audasadoneluszuuinnty willdoidefolunisifiunisensvnnuussdiulssnana
vugunsaliu 4 sz wihfudnvensiaes  Aensdamvdumanardasininalulias
Uaneme uaznseeen ACL AiRewanm gdwmaliszuuasotefidagmld n1snsaiuiining
msandumhiivesqunsallaroaduinndt uidmsuszuunietieifvunmdndavuinnas
vieUTTMTauUssInios nevih ACL vusweddudniadenvisiiumnye

2.12 Gateway Redundancy Protocol

msiliszuuamsadiseadunaslidududesddyitedesiuanudsnioniny
Fomeilaafetufuszuuaiate Tnainslnreaiannsodsesdunslusssutnbina
wasiageaeiu 3 ¢ laun HSRPVRRP uag GLBP wiethusazfunvnisissudisuiuay
edamnsnednuaned

Advertisement Interval = 1 Default

Skew timer = (256-Priority) 256

Mster_Down_Interval

=(3"Advertisement_Interval)}+ Skew time

If a router has a higher priority than the active
router and preemption is configured. it may take GLBP allow a router to pre-empt and
over as the active router using a COUP message By default VRRP routers are configured to become AVG, if it has higher priority than
Without preemption functio p p the current AVG.

another is elected as the standby HSRP router;
Backup Router |and all the others remain in the listen HSRP AVF —Active Virtual Forwarder, secondary
state ay backup one or more virtual routers _|gateway. max 4 AVF can be configured.

sU# 2.9 Wisuifisunmaut@ves HSRP, VRRP, GLBP

(e984lae : https://icesuntisuk blogspot.com/2014/03/ha-hsrpvrrpelbp.html)
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2.12.1 Hot Standby Router Protocol (HSRP) by Cisco
& w.od af e v voow °
M3AeA HSRP uugunsalluseauiiaisniaesfesnisasiadunisdises
guUnsalvsaesiivgsiasimsmraunudunglefl (Standby 1P) dwduiliuinang (Gateway)
v - ' < o ) [ ) o v A 1ol
Wituirdesgnine gunsalgnimuadudmén (Active) szviauiissdufierusdeled
< ¢ w oda o o i M v €0 ° o e
auvigunsamaninademeniavinuselild gunsaldises (Standby) asvhauunusiui
€ o a‘ o o 5 1 o o  w s L3
gunsaidseszidouaniusiudmdnunu TavanansaseradurnudAglitugunsal
' = € o =l 1 o a o w ' L] & s [ &
wiazinsedldlnegunsaidrladiend duauddygainiteeldiugunsaiiamdn Tnsinaead
\Dulwsinpoaanizvesdald

2.12.2 Virtual Router Redundancy Protocol (VRRP) by IEEE

< ° - a v o § w &

Inslnaeangnihluldlugunsalinfetignainvatsdie vinlkinslvaead

annsainuswiugunsalaedviele Tnslnsinaeadesiinsmvuainandiaiiou (Virtual

Gateway) Funuazivunligunsaldmdniiumiaines (Master) gunsaldrseaduntadn

4 o da fa o v a4 a = ed 2 2 w £ 2

(Backup) ilamaniluinanaiifindatemiaiinanudens gunsaiiluninswazuly

wawmesaginuunuluviui

2.12.3 Gateway Load Balancing Protocol (GLBP)
N19%197UY99 GLBP ziludnwureainisvitnanuiatuds (Load
A A a -:ln'I = L3 5 as o 12 s 2 o v dl 1
Balancing) waviinunagunsaivivassianunsavirnulunien 4 duld virliiasasgnae
anusodwininssenldlalumats 9 @unie saufadunistrsudauinisenisussanana
v03i8UNTRINE
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3.1 gamalﬂamnsu (Use Case Diagram)

Network design program

Login

SEUUIANIT requirement

=/ S/ AN L

\

STUVAS topology

AN
I

<<include>>

SEUUIANTYAAIA

JUN 3.1 gawndlaozunsy
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= a .
M19719% 3.1 LLﬁGN‘:"]EJaSLBHﬂQﬁLﬂﬁ‘lﬂasz‘m%ad Logm

Use Case ID: | 01
Use Case Name: | Login
Actors: | User
i g v v v o & v . ] &
Description: f}ﬂ‘umzw'}m‘l‘m’lumwumaa Login NauNNA3Y
Trigger: | dl¥Apsnaiingszuy

Precondition:

v « v 2/ 4 2 -
Bliinglusunsy LLamLwaam’lwniaﬂﬂuagmwaaaﬂau

Post conditions:

winglénsen username uaw password gndes avanunsaiing

Y

Yo &
ruuladsa

Normal Flow:

v <

L. glfiiglusunsuuaznson userame uay password figndies
v > TR

2 ;ﬂ‘ﬁﬂ@ Login tWalingssuu

Exceptions:

Tunsdlfldnsen username 3o password Aawaim sULILULII
Ligldvinmsasanaounais uasligldnsen usemame wae

< Y & @
password NNADIBNATINLY

Notes and Issues:

M5190 3.2 uansseaiBengainalaozinsuvaiszuuianig requirement

Use Case ID: | 02
Use Case Name: | 58UURANTT requirement
Actors: | User
Description: | dléaunsauiia uily au wialsungUeya requirement 1oi
Trigger: | dlidainsdnnistaya

Precondition:

Aldrisienduiindsyuu 9ntiudhguiisnadanis requirement

Post conditions:

Rliasnsadieondtdosnsindayanudoanislusnusng 4 1d

Normal Flow:

1. gldnadenuti requirement Tusiusing 9 Ao dunienm d
ANMUUARANY sulsEanSnw aunamsoulunsldnu uazdnu
NISEUEURIAY

oy Q‘lﬁ'ﬁﬂm‘nﬁm wily visoaudoya

) wuume‘ﬁ’aagaﬁgwumds_'ﬂ%’l,ﬁamwaaummgmﬁao

4. glinsavmpunnugnsies uazna “submit”

5. szuuvhmsdaiutoya

Exceptions:

aglinsendeyaiinvionseniaussiandoya svuuazuansdan
“nsendeyaiin nyrvdeulnidnase” niuligldihnisnsendeya
Tmidness

Notes and Issues:
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o =l v .
M1319% 3.3 LLﬁﬁﬂiTEJEi%ﬁL’EJE]@%ﬁLﬂﬁlﬂﬂSLLﬂﬁJ‘U@\ﬁA‘?U‘UﬂiN Diagram

Use Case ID: | 03
Use Case Name: | syuuas1s Diagram
Actors: | User
Description: | wdsniiglddanstomanudasnisdumenin durnu
Uaands sulszansnm muanunsonlunsldau wagdunis
Budusa glansaadralaozunsusenunld
Trigger: | fldsiosnisadalaazungy

Precondition:

ﬁﬁ‘i’i’éfaqﬁaﬂﬁmﬂﬁﬁgjssuu NNUUNTBNTDYAAUADIIUNIENIW
AuAMuUaRANY MUUTEANSAIN duanundenlunislday uas
AuNsEuduRInY Inasudiu

Post conditions:

Jldamsaduiinlduazaunsaisengteyanudesmslusiusiieg

%]

Normal Flow:

L gledanistoyamunignin smusnuvaensy siuUsEansamw
auaunsenlunislday wagmunistususnu Tiasudu

2. A “generate”

3. sguUlanalnezinsy

4. fldansaGenglayannuiesmsludiusag q 16

Exceptions:

Notes and Issues:

= a 9 o @
M990 3.4 LLﬂﬂQTqElﬁ3LBEJﬂQﬂLﬂfﬂﬁa&'ﬂLLﬂﬁﬂJ?}ﬂﬂigUUﬂiq\ﬂ"qﬂﬂflaﬂ

Use Case ID: | 04
Use Case Name: '33UUE’{‘I§J’N‘QWFT1§~3
Actors: | User
Description: wé‘famnﬁg’ﬂ%’ﬂiaﬂﬁauuaﬁmmamw AuPNUADANY AU
Uszdnsnm auenumionlunisldon uagdmmstudusmay 419
amnsnaslnezunsueenuily
Trigger: | fléfoamsathaymends

Precondition:

Jliesdenduingszuu nsendoyadunisniwiy amnuvasndy
aulsEansalyiasudiu muanunsonlunislday arunis
JuUduiInY wazasalaozunsy

Post conditions:

gldaansathyamdaluldenls

Normal Flow:

L. gldnsendeyadunienin sunuvasasty suuszansam
auaunsonlunsldau wagaiunistudusnu Tiasudau

2. nM “generate” laoyunsa

3. sruuLandlnezunsy

1 5

4. syuuuansmdsdwiunisnsrngunsalvesusargunsaismlui
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v I € v
1ayanN 9 vasgunIimIY

Exceptions: | -

Notes and Issues: | -

3.2 fmudlnazunsy (Sequence Diagram)

3 =
3.2.1 N1599NLUUSTUVABNDY
va v o & =3 = & LY
Jlafdeamsldlusunsy udusiesdandunnass Tasflédesnsen username  uae

password lumihaenduudiszuuarluasaeulugrudeyaingnieaviels ifleiasaszuy

14 o L2 1 =3 - 0 & =] '
usliglinsuinisdendudisanseol

Database

User login page

T T
| 1 |
. Insert Username / Password ! !

Validate Usemame / Password <)

Display login successful / login fail

< = ) a
E‘U‘VI 3.2 mmu?ﬂ,masLmsm‘uaa‘numaumﬁanau

3.2.2 N1529NLUUTEUUIANITAIIN requirement
Jlinauimih Physical management s ntunsendeyavuiuunasy uuunesuazdn
MlEldnsendeyagninmiali dgnfeszshnstiufinasgiudoys annduiseramise

ﬂiaﬂ’ﬁam‘jawﬁﬁ Security  management, Performance management, Availability

management way Authentication management %3]

— — )
F USER ‘ GUI DATABASE |
{ | [

| &, |

&
1

select new [
h . W ¥ AR ST » :
Retumn requirement form '
input Requirement
Save requirement 1
| i '
Select open .
l Return list file
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3.2.3 N1599NLUUTEUUAT9InazuNTY
JliSeselaszunsu sruvasihmsvedoyaningiudeya aniuszuuasirdeyan
Uszmanausidauanssadwsluguuuuiinidnlaozunsulagld

NETWORK DIAGRAM
USER Gul DATABASE
GENERATER

| Request to network topology | i

1
i i
i
Request data IJ ol

- >

_______ Reply data_______

Process diagram and
command line
e REIUM resULt
S Display topology ___

= al : %
Eﬂnﬂ 3.4 EdLﬂ’]u"ﬁlﬂ@3‘5LLﬂSQJ‘UE’JQﬂqiuquﬂqiﬂiqulﬂaguﬂiu

3.2.4 NM592NLUUSTUUUTELNAYAAIEY
Jli3pwwayndd sruvasinsvedeyasing udoya uashdeyaunusznanauds

Uuiinasgudeya ssuvazfsgadidinngudeyaueandlils
DATABASE

I
i
1
|

SELECT COMMAND
PROCESS

USER GUI

i Request to network topoloay . |

Reguest data

Process command line

Return result

1 1 I

< = o @
JUM 3.5 dieudlaozinsnreansuiunisussiiagnand
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(database)

u

v

3.3 N1599 ARUUITUYDYS

k2
UIUY

3 v
astayasl

UFUWUSY

3.3.1 grudeyaudnina

L

{oN “saa}

{a1eAud
*gnd}
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SRy Y sey
(wnp) ?
+—> Ssa00y
— o

ey Ty sey

+—>
- sey "y sey

— - -
e L1 1
EniAK —
“USeY ) Sey
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I

- sey i sey

(piomssed)
PJOMSSELUYIN

(sweusasn)
BUWBWIISMYIM

(1noy)
AWNUMOGMO|IY

(Aep)
ejeqdolg

(smejs)
JEMpIEHXIY

(Aep)
seQUEIS

sy - sey

(sdaw)
yipimpueg

(sdaw)
yipimpueg

(awm)
uonesadgdols

(snjejs)
tewaju|

(smess)
junpunpay

(atwn)
uaesadoyels

(Jenas™adA])
adA]

uswyedaqg

— _ (weu)
el ) S
= —p

(piomssed)

piomssed

USeY Uy sey
y Yy - sBy i sey
lI (piomssed) L (aweuwsasn)
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- sey o sey

(sweusasn)
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Foroduy] yindoya ANFUNUS seazidun

(Column Name) (Data Type) (Relation) (Detail)

UserlD int PK WNBLaYUTEINIVeS User
Username Varchar(20) %aﬁﬂ‘ﬁ'ﬁ’m%‘mﬁﬂ‘t’ﬂﬂ‘ﬂmw
Password Varchar(20) suadmsulglusunsy
A15197 3.6 Project Name

Fonodul silatoya AAUNUS sazden

(Column Name) (Data Type) (Relation) (Detail)

UserlD int PK weLaYUsEINRves User
Projectname Varchar(20) PK Folusiand

@157 3.7 Floor and Department

Fonoduil yilndaya AIFUNUS FIUALLDEN

(Column Name) (Data Type) (Relation) (Detail)

Projectname Varchar(20) PK Falusiang

Floor int PK {fgu

Department Varchar(20) PK AV

NumUser int uuvesldy
NumPhone int TIUIUVDIINTANA
AN91971 3.8 Access Type

Fonodunl LPELRHE AUAUNUS S1vaLdun

(Column Name) (Data Type) (Relation) (Detail)

Projectname Varchar(20) PK Falusiang

AccessType Varchar(20) PK Uselnvaaimstududnu
NWusername Varchar(20) Fodwsududusinu
NWpassword Varchar(20) TNEA MU USUT IR




A15197 3.9 Department

26

Fonadul wiindoya ANUANEUS TUazLYn

(Column Name) (Data Type) (Relation) (Detail)

Projectname Varchar(20) PK Folusians

Department Varchar(50) PK LHUA

FixHardware Char(3) nmsingunsaldmsuldsu
Internet Char(3) dumesiLin

Bwinternet int wuumAUeIdumesiin
A vlan int nueaY VLAN

M vlan int UUNBLEY Management VLAN
StartOperation Char(5) PalcTaD
StopOperation Char(5) LANENIY
AllowDowntime Char(3) nseonluil Downtime
Wifi Char7) Lalw

WifiUsername Varchar(20) %aﬁﬂ‘t’fa’luﬁm%’ﬂbﬂﬂw
WifiPassword Varchar(20) iﬁﬁé‘l‘i’fmuﬁ’m%’ﬁtﬂw
StartDate Char(3) SuilBunu

StopDate Char(3) Jufidnau

a15747 3.10 Access Control List

Forodul yilnteya ANANNUS P RETTGI

(Column Name) (Data Type) (Relation) (Detail)

Projectname Varchar(20) PK Folusiang

Department Varchar(50) PK LN

CannotAccess Varchar(50) PK wrunildanunsansiolet
m’i'lwal 3.11 Server D

Fonadul yilndeya ANENNUS Suazdun

(Column Name) (Data Type) (Relation) (Detail)

Projectname Varchar(20) PK Folusians

ServerlD int PK nngaslsEda g snes
Type Varchar(10) YUAUDUTINIDS
Bandwidth int WUUMIANTDUESHINES
Redundant Varchar(10) n3d1TUTINLIRS




AN5197 3.12 Server Department

Vst

Yomodu] yilavoya ANENNUS UazLdYn

(Column Name) (Data Type) (Relation) (Detail)

Projectname Varchar(20) PK Folusiand

Department Varchar(50) PK LHUA

ServerlD int PK nneavUszaRugsaes
M157971 3.13 Blocking Application

Fomodund wilndaya AIUAUNUS FUazdun

(Column Name) (Data Type) (Relation) (Detail)

Projectname Varchar(20) PK Yolusians

Department Varchar(50) PK LHUA

BlockApp Varchar(g) PK LLaﬂwﬁLﬂ'ﬁ’uﬁlﬁaqmwiﬁ’L%’

3.3.2 grudeyaudasanuduiusszudnedoyalussuy

DeviceModel
(.1D)

has ../.. has

has .../... has

has ../.. has

+—>

... has /... has

Device
(D)

PortType
(Type_Port)

‘AN e

..has../. has .

. S o
(name)
... has ../, has.
- So—_
(name)
.. has../..has..
. S—_

has ../... has

=

Department
(Name)

.. has ../ has

Bandwidth
(Mbps)
Forwordind Rate
(Mpps)
Type
(Type_device)

3UN 3.7 wuudaedleaniiduuanseruduiudussgunsalluszuy
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Fomadund yilavoya ANMUFUNUS eEGEIGEL

(Column Name) (Data Type) (Relation) (Detail)

DevicelD int PK wineavUsedgunsal
DeviceModel Char(14) ‘T’jaa‘ﬂﬂmj
Projectname Varchar(20) Folusiand

Layer Varchar(12) LaLaa%’uquniﬂi
M99 3.15 Device ID Department

Fonodu yilntoya AUALUS eavidun

(Column Name) (Data Type) (Relation) (Detail)

DevicelD int PK Felusiand
Department Varchar(20) WALN

Floor int i)

A15197 3.16 Slot Type

Tonaduil wilndaya AINFURUS SazLdun
(Column Name) (Data Type) (Relation) (Detail)
DeviceModel Char(14) PK Jogunsal

SlotType Varchar(20) PK Uszlnnuesnesn
Qty int WUIUTDINDS A
A15197 3.17 Device Model

Fonadutl yilndoya QPRGN TaLdYn
(Column Name) (Data Type) (Relation) (Detail)
DeviceModel Char(14) PK %E}Q‘Uﬂiiﬁ
Bandwidth float LuusIAvvegUnTed
ForwardingRate float onsdwiuteyavesnUnsal
Type Char(8) Uszinnvasgunsnl
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3.4 “ann1soan WUUTEUULATRYNY

TUIUNTNYIYDDNLUUSEUULAT B89 AN NS ODNLUUANNNS DAL UULAS DT LU
awiudu lnsudsgunsaliaietis ununmasetne eeniluautu fe

3.4.1 wanwalalLed
Y a & - a wa 1 1w a ¢ 1 ' ¢
1) liedndialenin 2 wmse Innaudfivaisedraifinitdunasuing wu luues
wuusInvisninenedn liifansvuiuvesdoyaszwinamedn
a & ca o , o o ¢
2) usnainlaeesh 2 unun aetu iz Wumsdesiulieaunsalveaununla
a a A v o v o | Y
\WAFeMevIetadnd unundundiasiteuseluls
v ) P v = )
3) 19 Spanning Tree Protocol welasiumsiinguluiaiuesi 2
17 o G (2 él ) ] 1
4) 1 VLAN wazwdsguidmnarmuununiiesimsunsnszangvestoya

3.4.2 favsvaduiaiwes

1) ldedadiowas 2 sz Sqnauifvarsaguiianiisuuavuing Bridge 1wy
Liuwduuumaviseudranesn liiansvuiuvesdeyaszninamedn

2) Waindialweii 3 'iuﬂ'iriﬁéfaamsé’mswmsdac\iw%’aya (Forwarding
Bandwidth) uuaunsalfigsninaindiaieesi 2

3) 'Hf’mLmaﬂuﬂifﬁﬁlﬁﬁmmiﬁmwmiﬁamwﬁ’mﬁawqﬂnszﬁﬁqaLLaz“Lz.iﬁaams
Faunesnfiaziuly

4) 19 Spanning Tree Protocol Lﬁaﬂadﬁumnﬁmglﬂmama%ﬁ 2

3.4.3 padlalgas

1) Welndiawes 3 a1z fanubandunisuneiiateessuiunedn 7
funnndn feumangauiiasyienilussuy LAN 19001 g mnudauasuSinadunis
daudeyanielumnnnii

2) Wisumeslunsilillifemssnsnsdshudoyauugunsaiiiguaridons
Faunesafiuniiuly

3) 10 OSPF ws1e anunsavihaufugunsalldvainuansdve

4) 19 VRRP 1Uu Gateway Redundant Protocol w1z 18 Tnsinpeaiiauisn
vhauldifugunsaivarnuasdie

3.4.4 WAN (Wide Area Network)
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3.5 Wai¥13m (Flowchart Diagram)
3.5.1 Wadwsamsidongunsalueniwsiaiuas

/
/ FW = Forwarding bandwidth /
/ FR = Forwarding bandwidth /

/
/

Total_FW < 6500
Total_FB < 13600

No

Total_FW < 6500

Total_FB < 32000 |

Yes><r Distribution Device = S2960-TT

No
—— v N2 70
| Distribution Device = S2960X-48TS-LL ‘
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3.5.2 Wadwsamdtuaugunsaluuuenivaiaieas

{

Qty_US = Qty of User //
Qty_RUS = Qty of Reserver User //

Yes Qty_Port = 24 }—b )

Ye Qly_US + Qty_RUS.<= 24

hf

| Qty_Port = 48
AN,

$

No

v

Yes—pl Qty_Port = 48 ’—b )

Qty_US <48 Yes Qty_US + Qty_RUS <= 48

No

el N -

S

d A— J
I !7 Qty_Port = 48 & add Device 24 port (Optional) ! gl
- - &
Qty of Access device 48 port = Math.Ceiling(Qty_US / 48) |
(48 port * Qty of Access switch) — (Qty_US + Qty_RUS) > 24 No
Yes
v Y
Chang Access swilch 48 port to Acess switch 24 port - Bl > En

e — S S -
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3.5.3 Wadydanisidengunsaldvidnuufanitrduiaees

Total_AC = Total Access Device
FW = Forwarding Rate
FB = Forwarding Bandwidth

Total_FW = SUM(Forwarding Rate of Access Device)
Total_FB = SUM(Forwarding Bandwidth of Access Device)

Total_FW < 120
Total_FB <6144
Total_AC <32

Total_FW <209
Total_FB < 153.08
Total AC<8

No

Total_FW <327
Total_FB < 167 42
Total_AC < 16

Total_FW < 353
Total_FB < 18073
Total_AC <16

Total_FW < 6500
Total FB < 13600
Total AC <24

Total_FW < 6500
Total_FB < 13600
Total_AC < 48

Total_FW < 6500
Total_FB < 32000
Total_AC <24

Total_FW < 6500
Total_FB < 32000
Total AC < 48

Distribution Device = R2811

Distribution Device = R1941

Distribution Device = R2801  —p

Distribution Device = R2911

Yess-  Distribution Device = 52950T-24 —p

Yess  Distribution Device = S2950T-48 —p

Yess Distribution Device = S2080-24TT —p

—>

-

i

o2

Dstribution Device = S3850-48T

No

Total_FW < 68400
Total_FB < 88000
Total_AC <24

Total_FW < 68500
Total_FB < 50000
Total_AC < 48

No

Total_FW < 68500
Total_FB < 50000
Total_AC < 24

Total_FW < 6600
Total_FB < 32000
Total_AC < 48

Total_FW < 8600
Total_FB < 32000
Total AC <24

Yess

Distribution Device = $3850-24T  —p

Yess Distribution Device = S2960X-4B8TS-LL —p

Yess Distribution Device = 52060X-24TS-LL —p

Yess

Yoo

Distribution Device = S3560-48PS  —p

Distribution Device = S3560-24PS  —p
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3.5.4 TWadyianisidengunsaldadisesuuianidaduaed

Total_AC_R = Total Redundant Access device

FW_R = Redundant Forwarding rate
FB_R = Redundant Forwarding bandwidth
Type_Dist = Type of Distriburion device

; e

Total_FW_R = SUM(Forwarding Rate of Redundant Access Device) |
Total_FB_R = SUM(Forwarding Bandwidth of Redundant Access Device) |

Type_Dist = Router

Total_FW < 120
Total_FB <6144
Total_AC < 32

No

Total_FW < 299
Total_FB < 153.08
Total AC <8

Total FW < 327
Total_FB < 167 42
Total_AC < 16

Distribution Device = R2811

/ Total_AC = 24
No
- Y Total_FW < 6500
Distribution Device = R1841  —# Total_FB < 13600 Yes Distribution Device = 52050T-48 ——

Distribution Device = R2001 —r

Distribution Device = R2811

J 1 Type_Dist = Switch Layer 2

Type_Dist = Switch Layer 3

Total_FW < 6500
Total_FB < 13500

Total_AC < 48

No

Total_FW < 6500
Total_FB < 32000
Total AC <24

v

Tolal_FW < 8500
Total_FB < 32000
Total_AC < 48

Total_FW < 6500
Total_FB < 32000
Total_AC < 24

Yess

No

Total_FW < 6500
Total_FB < 32000
Tolal_AC < 48

Yess

No

Total_FW < 68400
Tolal_FB < 88000
Total_AC < 24

Yess

Distribution Device = 53560-24PS

Distribution Device = S3560-48PS  —p

Distribution Device = $3850-24T

Y

sUT 3

Y

1 Device = S3850-48T

—»

Total_FW < 68500
Total_F8 < 50000
Total AC <24

¥

Yes~ Distribution Device = S2960-24TT ——

Yes» Distribution Device = S2060-48TT ——

Yess| Distribution Device = S2960X-24TS-LL —p-

Distribution Device = S2060X-48TS-LL —p

33

Yes» Distribution Device = S2950T-24 ———

L

Y

Y

L
>

—
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3.5.2 Walviiansdenaunsaluuneiialas

Type_Dist = Type of Distribution layer device /
FW_R = Redundant Forwarding rate /
FB_R = Redundant Forwarding bandwidth /

. Type_Dist = Swilch Layer 2

Type_Dist = Router or Type_Dist = Switch Layer 3 -

Collapse Distribution and Core layer into one
| layer

Total_FW < 120

Total_FB < 61.44 Yesk Dlsmbunan.Devuce = R281_1

Total_FW < 299

Total_FB < 153.08 Yesh DIS"Il?If!T De_\nce =R1941 | S——

No

Tolal_FW < 327

| . .
Total_FB < 167 42 Yes  Distribution Device = R2901 ——p

Total_FW < 353
Total_FB < 180.73

Yase Distribution Device = R2911 —_—

08 o, _§ 3

Total_FW < 6600

Total FB < 32000 Yesh Tsln‘bution _L:lewce= §3560-PS -

Distribution Device = $3850-T |

| a5
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INFORMATION
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o LOGIN

LOGIN

NETWORK DESIGNING

USERNAME : |

PASSWORD: [

| T
Register
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Design

€ rddfioor @B Add department
Foor 1 | Depatment [IT ]
Depattment [Accounting ~a

Department | Market

Department [:al center

INFORMATION
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Number of User
Number of Phone
Number of user
Number of phone
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Projectname : myOfficel

Physical Managemen Security Management l Performance Manbgeman‘ Availability Managemer| Aumenucatmn]

[ Private deparment Cannot accessto [ Accounting ]
[ Market

[ Fixed hardware ] cal center

[ Intemet

[J Management VLAN

& wiR

I ——
T —

[J Private server
Redundant

] e )

S e L |

[ Centralized server  [] Redundant intemet
Bar i = Bancwidn 1
1412 Mbps
: intemal Depatment K \2r -
Block application
Private server
Facebook
0 Mops []. Line
] Youtube
[ Google
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Design — [m] X

Projectname : myOffice1

| Bk | Deptmert [ Nt |

[[] 7 day/week Operation
Operation Date
Stat |Mon v Stop |Fri v
24 hour/day Operation
Operation Hour

Stat  Start Stop  Stop

Allow Downtime

= 4 w v o v [ v
JUN 4.6 msiiuteyaruiensva L uaunsanlunsldiy

Design - a x|

Physical Managerner-{ Security Managemen| Performance Manageman‘i Availability ManagementAuthentication '

| Bk | | st |
[7] Console Password cisco
4 Corfiguration Password  [oeco |
[ Teinet (SSH) Usemame
Password
@ ven eemame o]
Password

o 2 v v o v A w oW
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4.4 ﬂ’]5LLHf?NNﬂﬁ‘l‘\lﬂugﬂLLUULLNHI]‘]W?SUULﬂ%B‘U"]EI

i RESULTS -
SN
Destrbution

Accens

— l'- 5 ——— >_I
o & & &
d o A ]
JUN 4.8 N1sUARIHATNSTUFULUULKNUATNSZUULA3 Y Y

4.5 nsudnInaaws luguuuuAdsdmsunsAgunsal

| ¥ DETAIL - o X

} Projectname : myOffice1 Device :  52950T-48

Foor: 1 Ports Qty : 48

Department : IT Module : -

Layer: Access Num of User: 2

Man: 2 Num of Phone : 20

Hostname : 1T1-2 Wifi : 1 i
maintenance : Sun.Sat 24 hr Reserve Port - 14 |

Configuration : .
- Hostname ~ ‘
Switch enable
Switch# configure terminal ‘
Switch{config)#f hostname 1T1-2 !
Switch{config)# ext
Switch# exit

- VLAN

Switch> enable

Switch# configure terminal
Switch(config)# vian 2

| | Switch(config-vian)i name IT
Switchiconfig-vian)# exit |
Switch(config)# vian 34 |
Switch(config-vian)# name voice |
Switch{config-vian)# exit
Switch(config)& ext

Switch# exit

- Port Access

Switch> enable

Switch# configure terminal

Switch(config)# interface range f0/1-2 »

'
o o

UM 4.9 msuanwwadnsluguuuurmdsdmsuiseaunsal
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| Physical Management Security Management lPea‘formancei‘-ﬁanagemanl | Availability Management] Authentication |
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Hardware VLAN Fi | server access to
Developer,
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: HR,
Marketing Yes Yes Yes No No -
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U7 4.13 Wumbhmsiiudeyarudosnmsvesdlinusudsyansnm Tunthiaesu
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| Design
Physical P-!anagementlSecurlt‘,’ Management Performance Managemant I-"A'.‘allabillh fJarmgenwnllAmhenllcatlon I
[ Centralized server  [] Redundant Intemet
Bandwidth
Bandwidth | v

1059 Mops
1059 Mbps
Intemal Department '

Block application
Private server
] Facebook

| 1] Mbps [ Line |
\ [ Youtube E
‘ [] Google I
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. E
| |
|
|
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. Bandwidth . Bandwidth
Centralized Bandwidth )
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server Internet
server server
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[J 7 day/week Operation
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[[] Allow Downtime
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LU Stagt R Start Time Ry Allow Downtime
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Physical Management ] Security Management IPednrmance Managemant ]Awanlabihw Management ,

[ Console Password c,,m—l
Dotoren et [ ]
[ Telnet (SSH) Usemame  [admn |
[J veN Usemame

Password
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JUN 4.17 dedunisldanulusununsad 1 dayadiumsuduianu

= %) 2 v YY)
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Access Username Password
Console - cisco
Configuration - cisco
Telnet admin cisco
VPN - .
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szuamAdadmiunsnAtgUunsallutes Configuration

sl DETAIL - 0O X
Projectname : office1 Device : S52550T-48
Floor : 1 Ports Qty: 48
Department : Developer Module : -

Layer: Access Num of User: 15
Man: 4 Num of Phone : 7

Hostname : Developer1-0 Wifi : 1

maintenance : Sun,Sat 24 hr Reserve Port: 4
Mon-Fi 17.00-09.00

Configuration : |

- Hostname A
Switch> enable

Switch# configure terminal -
Switch(config)i# hostname Developer1-0 ‘
Switch(config)# exit

Switchi exit ‘

- VLAN

Switch> enable

Switch# configure terminal
Switch({config)# vian 4
Switch(config-vlan)# name Developer
Switch(config-vlan)# exit
Switch{config)# vian 33
Switch(corfig-vlan}# name Management
Switch(config-vian)# exit
Switch{config)# vian 34
Switch(config-vian)d name voice
Switch(config-vlan)# exit
Switch(config)# exit

Switch# exit

- Port Access aalll

1 v
o o s

3UN 4.19 fedrimsldnulusunsuasad 1 deyauazidsdmiudanaunsal (1)

Ui 4.19 Wuguvasmiiauansdesyavesgunsaladndvesunun Developer Tng
whnsazddedmiumserngunsal uasuansdayasi 4 vesgunsal endmeehaity

1) uwWun : Developer

2) #egUnsni : Developerl-0

3) Suuglden : 15

4) wulnsdwd : 7

5) waindnses: 4

6) wilauazjuvesgunsel : 2950T-48
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| &9 DETAIL - O x

Projectname : office1 Device : 52950T-24
Foor: 1 Pords Gty : 24
Department : HR Module : -

Layer: Access Num of User: 3
Man: 2 Num of Phone : 3

Hostname : HR1-0 Wifi - 0

i maintenance : Sun,Sat 24 hr Reserve Port : 1
Mon-Fri 17.00-09.00

‘ Configuration :

|- Hostname *
| | Switch> enable

| | Switch# configure temminal

Switch(config)# hostname HR1-0

| | Switch(config)# exit

| | Switch# exit

| |- VLAN

| | Switch enable

Switch# configure terminal
Switch(config)# vian 2
Switch{corfig-vlan)& name HR
Switch(config-vian)# exit

| | Switch{config)i vian 33

| | Switch(config-vlan)}4 name Management
Switch{config-vian)# exit
Switch(config)# vian 34
Switch(config-vlan}# name voice
Switch{config-vian)# exit
Switch(config)# exit

' | Switch# exit

v

- |- Port Access

I 8/
@ o e

= ) | v o & v o o i ¢
JUM 4.20 Mednnsldnulusinsuaied 1 deyauasrdsdmiunsaigunanl (2)

a 1 v a &
UM 4.20 Wuguvesmiviuansdeyavasaunsalainduesunun Developer lng

Y
1
o & o

vihiezAdsdmiumnsangunal uavuansdoyasing 4 vasgunsal sndegidu
1) uwun : HR
2) Fogunsnl : HRL-0
3) gl : 3
4) Suulnsfw : 3
5) woind1sne: 1
6) wilauaryuvesgunsnl : S2950T-24
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s DETAIL - O X
Projectname :  officel Device : S2950T-24
Foor: 1 Ports Qty: 24
Department : 1T Module : -

Layer: Access Num of User: 5
Van: 3 Num of Phone : 2

Hostname : IT1-0 Wifi : 1

maintenance : - Reserve Port : 1

Configuration :
- Hostname ~
Switch> enable
Switch# corfigure terminal
Switch(config)# hostname 1T1-0
Switch{config)# exit
Switch# exit

| |- VLAN

| | Switch> enable

|| Switch# configure terminal
Switch(config)# vian 3
Switch(corfig-vian) name IT

i Switch(corfig-vlan)# exit

| | Switch{config)# vian 33
Switch(config-vian)# name Management
Switch{config-vian)# exit
Switch(config)# vian 34
Switch(config-vlan)i name voice
Switch(corfig-vian)# exit
Switch(config)d exit

Switch# exit

- Port Access v

1 v
o e/ A/
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Fuit 1§ 4 unun Ae

1) uwunPealdwAes (Call Center)

2) wWunnsweINTyAAA (HR : Human Resource)

3)  wWunNN1se (Sale)

1) wwuninaluladansawme (T : Information Technology)

o & P
YUN 2 1 3 WeUN Av

1) wwunAoadumes (Call Center)
2) WHUNNSAAIR (Marketing)
3) WNUNNITIANITRAZUTNIS (Management)

A5 4.6 m'mﬁaqmi‘uaaﬁﬁﬁmuﬁmmamw

Fu WU IUAUNINIY IUIUINTANA
1 Call center 50 50

1 HR X 5

1 Sale 10 10

| [T 5 2

2 Call center 50 50

2 Marketing a4 4

2 Management 8 8




A150 4.7 AnuseIn svesgldeuduauaensty
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Fix Management . | Private Cannot
WLEAUN Internet Wi-Fi Redundant
hardware vlan server access to
Call
Yes Yes Yes No Yes Yes -
center
Call center,
HR No Yes Yes No No - Sale,
Marketing
Sale No Yes Yes Yes No - HR
T No Yes Yes Yes No - -
Marketing No Yes Yes Yes No - HR
d 3 8 v ;2 v =) -
M15149% 4.8 m'iLﬂ‘LJ‘umﬁamﬂmmadm‘a‘uad;ﬁﬁmumuﬂ‘isammw
Bandwidth Bandwidth
Centralized : Bandwidth
LA Redundant | Centralized Private Block app
server Internet
server server
Call
Yes Yes 1176 Mbps | 1176 Mbps | 824 Mbps YouTube
center
HR Yes Yes 1059 Mbps | 1059 Mbps > -
Sale Yes Yes 1176 Mbps | 1059 Mbps - -
IT Yes Yes 1059 Mbps | 1294 Mbps - -
Marketing Yes Yes 1059 Mbps | 1294 Mbps . -
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Start Stop ) i Allow
WLRUN Start Time | Stop Time
Date Date Downtime
Call center Sun Sat 00.00 24.00 No
HR Mon Fri 09.00 16.00 Yes
Sale Mon Fri 09.00 16.00 Yes
[T Mon Fri 08.00 17.00 No
Marketing Mon Fri 09.00 16.00 Yes
=1 2 w w o v & v
M197491 4.10 ﬂﬁLﬂU‘tJanuammma\‘m’rﬁwa&;ﬂmﬂumumi&lua‘umm‘u
Access Username Password
Console - Cisco
Configuration - cisco
Telnet admin cisco
VPN admin cisco
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o5 DETAIL - O X
Projectname : office2 Device : S2950T-48
Floor: 1 Ports Qty : 48
Department : Call center Module : -

Layer: Access Num of User: 48
Van: 2 Num of Phone : 0

Hostname : Call center1-1 Wifi: 0

maintenance : - Reserve Port : 0

! Configuration :

| |- Hostname A
Switch® enable

Switch# configure terminal

. | Switch(corfig)# hostname Call center1-1

Switch(config)# exit

Switch# exit

| [- VLAN

Switch> enable

Switch# configure temminal
Switch(config)# vlan 2
Switch(config-vlan}# name Call center
Switch(config-vian)# exit

| | Switch(config)# vian 33

| | Switch(config-vian)# name Management
| | Switch{config-vian)# exit

i Switch{config)# exit

| Switch# exit

| |- Port Access

i Switch enable

| | Switch# configure terminal

| | Switch{config)# interface range f0/1-48 v

2 ] i L4
o o L

o s " . v o o €
JUN 4.24 dhednansldeldiunsunsen 2 deyauazrndsdimiunsrigunsnl (1)

- &, v v f a sd i w = I3
JUN 4.24 Wugdremusinudanstayareunsalaindisiaiunauiamasvasuuun
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Call Center §uil 1 Tngmthvinezdsdmiunsiengunsal Lazlanadoyani o ves
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7) wHun : Call Center

8) "if'aE,}Uﬂﬁfﬁ : Call Center1-0

9) Imugldan : 48

10) S1uulnsfw : 0

11) woindrses : 0

12) vilouazuvegunial : S2950T-48



| W3 DETAIL

Projectname : office2
Floor : 2

Depértment: Call center
Layer: Access

Man: 2

Hostname : Call center2-2

maintenance : -

Configuration :

Device : 52950T-48

Ports Gty : 48
Module : -

Num of User: 2

Num of Phone :
Wifi - 0

Reserve Port :

56
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0

| |- Hostname

Switch> enable

Switch# configure terminal
Switch(config)# hostname Call center2-2
Switch(config)# exit

Switch# exit

- VLAN

Switch> enable

Switch# configure terminal
Switch(config)# vian 2
Switch(config-vlan)# name Call center
Switch{config-vian)# exit

|| Switch{config)# vian 33

Switch(config-vlan}# name Management
Switch({config-vian)# exit
Switch(config)# vian 34

| Switch(config-vlan)# name voice
- | Switch(config-vian)# exit

Switch(config)d exit
Switch# exit

- Port Access

W

Y
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13) WWun : Call Center

14) Fo9Unsal : Call Center2-2

15) $1ugla : 2
16) IUUINTANY : 46
17) wasndnsad: 0

18) wilnuaguvesgunsal : S2950T-48
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[1] tondvs 330913, Boudsruudniisnangunsaives Cisco mauRtR. fuviadsd 16.
NTUNNIVIUAT : UTEM Tdneiadu S1im (umnww). 2557

[2] Cisco System, Inc. Campus Network for High Availability Design Guide. California
USA : Cisco System, Inc. 2549.

[3] Cisco System, Inc. Small Enterprise Design Profile Reference Guide. California USA :
Cisco System, Inc. 2552.

[4] Diane Teare, Inc. Designing for Cisco Internetwork Solutions (DESGN). California
USA : Cisco System, Inc. 2550.
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NMANUIN N

Poster

Department of Computer Engineering

(Information Engineering)

|<M|T'£NG|NEFRINE
PROJAECT

DAY 2017

Network Designing Program

Mr.Praguy Harnamorn and Miss.Suppakarn Rattayarungsri
Advisor: Assoc. Prof. Dr.Chawalit Benjangkaprasert
and Co-advisor: Asst. Prof. Mayuree Lertwatechakul

The objective of the project is to study and develop a network
designing program to be used as a tool for planning and designing
a network system in a company. The program gets the network
requirement information from user such as number of floor, number
of department, data transferring bandwidth between department
and bandwidth required for acocess to the Intemet The program
analyses and designs the target network following the hierarchy
network model that composed of the Access layer, the Distributed
layer and the Core layer. The output of the program are a network
diagram, type of connections, type of devices, number of devices
and configuration commands for devices.

The program was developed with Microsoft Visual C# 2015 that
the manipulated data is hold by Microsoft SQL Server 2014. We
use Cisco Packet Tracer to study Network system.

Network system is a mandatory infrastructure needed for any
organizations include Business, Educaton and Communication.
Network designing process is complicated since it has to consider
a lot of factors to give a good design. The factors could be different
requirement of users, a lot of device types and models to be
chosen. As to make a network design more easier and faster, we
have developed the Network Designing Program to be used as a
ool for planning and designing a network system. The program
could analyze the input factors and gives an appropriate network
topology following to the hierarchical network model. The results
comprised of a set of suggested devioes and a set of configuration
commands.

The program analyses and gives a design of the target network
following the hierarchy network model that divided to the Access layer,
the Distributed layer and the Core layer.

v4Y

£

Network Designing Program is suitable for small to medium
enterprise and helps user to design network system easier and faster.
The program gets the network requirement information to analyze and to
design the target network concemed to the hierarchy network model. The
results could be shown in the form of network diagram and the configuration
commands.

[1] Cisco Validated Design, "Campus Network for High Availability
Design Guide,” May 21, 2008.

[2] Cisco, "Small Enterprise Design Profile Reference Guide,”
December 10, 2013.

[3] Cisco, "Portable Product Sheets-Routing Performance,”
November 3, 2006.

[4] Cisco, "Portabie Product Sheets-Switching Performance,” April
14, 2008.

§‘Uﬁ n.1 TUawas Network Designing Program
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ANANUIN U
f10819 N1sAAAaLUSHNSY Cisco Packet Tracker

N15ANA9LUSHNSY Cisco Packet Tracer

1. ennflwanlusunsy Cisco Packet Tracer 7.0 7
https://www.netacad.com/about-networking-academy/packet-tracer/

Packet Tracer for Windows or Linux

Sign up for Packet Tracer 101 (English or Frangais). a 1-hour self-paced online course to help you get started, and download a free version of
Packet Tracer for Windows or Linux

Sign Up (English)

Sign Up (Francais)

< h
JUN v.1 msaadlvaalusunsy Cisco Packet Tracer 7.0

= : £%) =l
2. Weamulvanlusunsy Cisco Packet Tracer 7.0 (SoUSpouan ailauinlndiay
& s d
WaIUNARIFUN 2.2

o= ~= o LT B
# PacketTracer70_64bit setup Properties ' | e o]
! Security L Details | Previous Versions
General | - Compatibiliy | Digital Signatures
2 ML G2 22 QBP 2722020 202 L) 2N - ¥adl
Il ' '; Packet Tracer70_64bit_setup
i "y
Type of file:  Application {exe)
Description:  Cisco Packet Tracer 7.0 64Bit Setup r
Location: C:\Users\Guy\Downloads\Programs
il see: 78 4 MB (82.297. 112 bytes) kg
l Size on disk:  78.4 MB (82,300,928 bytes)
' Created: Tuesday, April 18, 2017, 5:21:04 PM [
i Modffied: Tuesday, Apnil 18, 2017, 5:21:45 PM
Il | Accessed:  Tuesday, Apiil 18, 2017, 5:21:04 PM
e
Securiy: This file came from another
computer and might be blocked to
help protect this computer.

[soK ] [cuCancel] [ 200y |

JUT 2.2 wihduansvunalvduagnesuunvadlusunsy Cisco Packet Tracer 7.0



3. sulandniilwé Packet Tracer70_64bit setup Lieisun1sAndalusunsy Cisco

Packet Tracer 7.0

PacketTracer/0_6
4bit_setup

5UN v.3 Iddwsudiaailusunsu Cisco Packet Tracer 7.0

4. dadhgmiwnnsaaaslusunsu Cisco Packet Tracer 7.0 Tindn Next Lfiai5u

MSHNFY

r |
g@ Setup - Cisco Packet Tracer 7.0 64Bit &Llﬁ

Welcome to the Cisco Packet
Tracer 7.0 64Bit Setup Wizard

This will install Cisco Packet Tracer 7.0 648it on your computer,

It is recommended that you dose all other applications before
continuing.

Click Next to continue, or Cancel to exit Setup.

fonext> ] [ cancel |

£ 4 1

gUﬁ v.4 MiANNsARAIlUsINTY Cisco Packet Tracer 7.0 (1)



AANY | accept the agreement 9INUUAAN Next

et iracer /U

License Agreement
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

Cisco Packet Tracer B

Software License Agreement

IMPORTANT: PLEASE READ THIS CISCO PACKET
TRACER SOFTWARE LICENSE AGREEMENT (THE ~

@1 accept the agreement:

(7)1 do not accept the agreement

[ <ok J[Cnext> ) [ cancel |

= ) n a o : \ g ve \
JUN 4.5 whsansindslusunsy Cisco Packet Tracer 7.0 (2)

= A o v a\ & i, B %
6. AN Browse Wolaannamasnaain1sandlusunsy 91nNuAan Next

e T e e ¥ = = N ) = AP MY R T W S

waw 4N e vi vl A ST
#8) Setup - Cisco Packet Tracer 7.0 64Bit T L Tr I R e [

Select Destination Location
Where should Cisco Packet Tracer 7.0 64Bit be installed?

l . Setup willinstall Cisco Packet Tracer 7.0 64Bit into the following folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

: \Program Files\Cisco Packet Tracer 7.0 | Browse...

At least 218.6 MB of free disk space is required.

BTN o

UM 2.6 wihdensinsalusunsa Cisco Packet Tracer 7.0 (3)
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7. @an Install

r & y &
5! Setup - Cisco Packet Tracer 7.0 64Bit [EJM

Ready to Install "
Setup is now ready to begin installing Cisco Packet Tracer 7.0 64Bit on your @
o

computer,

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

D_est:nabon location: i
C:\Program Files\Cisco Packet Tracer 7.0

Start Menu folder:
Cisco Packet Tracer

Additional tasks:

Additional icons:
Create a desktop icon

I < Back ]E Install ;[ Cancel ]

= v - Jo .
U 0.7 WUIANISARAILUSWNSY Cisco Packet Tracer 7.0 (4)

< A & . & 89
8. Wansfnnaluswnsy Cisco Packet Tracer \@Sadu na Finish

ﬁ SetuP - Cisco Packet Tracer 7.0 64Bit

Completing the Cisco Packet
Tracer 7.0 64Bit Setup Wizard

Setup has finished installing Cisco Packet Tracer 7.0 64Bit on
your computer. The application may be launched by selecting
the installed icons.

Click Finish to exit Setup.

[#] Launch Cisco Packet Traceri

Finish

gﬂﬁ 9.8 WIR19N1sAnRIlUSHNSY Cisco Packet Tracer 7.0 (5)
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ANAKNUIN A
f29819 N15AAASLUSILNTY Microsoft Visual Studio 2015

N15ARMA9LUSTIHASY Cisco Packet Tracer

1. aflnanlusunsy Microsoft Visual Studio 2015

https://www.visualstudio.com/downloads/

Visual Studio Downloads

Visual Studio Visual Studio Visual Studio Visual Studio
Commiunity Professional Enterprise Code

Fevcinnal Sewsope Endte-end sofubon 1
pet cemanding quafify
and scake peed o e
all sres

2. Weamnulvanlusunsy Microsoft Visual Studio 2015 Seusasudn aeilvuialng
@ =
wagnoILUnAIsUN A.2

¥ ; =R
vs_community Properties ﬂ

' Security I Details | Previous Versions
General | Compatbity | Achive . [  Digtal Signatures |

m Vv§_community

Type of file:  Application ( exe)
Description: ~ Microsoft Visual Studio Community 2015 with Update

Location C:\Users\Guy\Downloads\Programs
Size: 3.29 MB (3.453,112 bytes)
Size ondisk:  3.29 MB (3,457,024 bytes)

Created: Tuesday, April 11, 2017, 4:01:25 PM
Modified Tuesday. April 11, 2017, 4:01:30 PM
Accessed Tuesday, April 11, 2017, 4:01:25 PM

onlyl (7] Hidden [ Advanced... |

Atnbutes:  [T]R

Security: This file from another "
Dnr:pm:ﬁg nrl?gT'n be blocked to
help protect this computer.
focoke o] [cCmed ] [ Aoy | J
L8

SUN A.2 mihawansunlduasvosuunveslusinsy Microsoft Visual Studio 2015
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aubandnnlug vs_community tezun1siiaaalusinsu Microsoft Visual Studio
2015

vs_community

Ul a3 IiiddmiuRnaalusinsu Microsoft Visual Studio 2015

< v v a o 5 5 H 1 <
4. Wawngwianansindalusinsy Microsoft Visual Studio 2015 Tiden Default
wagAdn Install teITUNTARAS

0 Visual Studio

Community 2015

Choose your installation location

Setup requires up to 6 GB across all drives.

Choose the type of installation
® Default
Includes C#/VB, Web and Desktop features

Custom
Allows you to customize features for your installation

You can add or remove additional features at any time after setup via
Programs and Features in the Control Panel.




5. nshnduasvauysel

o Visual Studio

Community 2015

Setup Completed!

gﬂﬁ A.5 WENsAnmaluswASY Microsoft Visual Studio 2015 (2)
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AMANUIN 4
f19819 N1SANAILUSINTN Microsoft SQL Server 2014

A15AAA9LUSIINTY Microsoft SQL Server 2014

1. avilviaslusunsy Microsoft SQL Server 2014 &

Microsoft® SQL Server® 2014 Express

gﬂﬁ 4.1 msanuluaalusunsy Microsoft SQL Server 2014

dl 4 - v v o i
2. eanuluanluswnsy Microsoft SQL Server 2014 (3ausaunan vziiaunlnduiay
¢ s <
WoIULARIFUN A.2

' SQLEXPR x64_ENU Properties - F5e=)

Securty | Details | Previous Versions

% SQLEXPR x4 ENU

Type of file.  Application (.exe)
Description:  Microsoft SQL Server 2014 Bxpress

Location: C\Users"\Guy\Downloads\Programs
Size: 156 MB (206,300,720 bytes)
Size on disk: 196 MB (206,303,232 bytes)

Created: Today, May 23, 2017, 33 minutes ago
Modified: Today, May 23, 2017, 32 minutes ago
Accessed: Today, May 23, 2017, 33 minutes ago

Atributes:  [“J{Head-oniyi [ Hidden [ Avanced... |
Security: This file came from another
computer and might be blocked to

help protect this computer.

Lok, J [ Concel]| ooy |

JUN 9.2 wihsauansvualiduasesuumvaslusunsu Microsoft SQL Server 2014
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3. suiliandniilid SQLXPR x6 ENU Wiel3unishnselusunsy Microsoft SQL Server
2014

SQLEXPR_x64_EN
u

31J‘ﬁ| 1.3 IWﬁﬁ’m%'Uﬁﬂﬁg& Microsoft SQL Server 2014

Al 2/ 1 1 I = u.:' 4 a
4. dedhgminsinanisaenalusunsy TUsUNTH Microsoft SQL Server 2014 pdn New

SQL Server stand-alone installation or add features to an existing installation

E New SQL Server stand-alone installation or add features to an existing installation

Launch a wizard to install SQL Server 2014 in a non-clustered environment or to add
features to an existing SQL Server 2014 instance.

E Upgrade from SQL Server 2005, SQL Server 2008, SQL Server 2008 R2 or SQL Server 2012

Launch a wizard to upgrade SQL Server 2005, SQL Server 2008, SQL Server 2008 R2 or SQL
Server 2012 to SQL Server 2014,

Microsoft SQL Server 2014

Uit 0.4 whsinennsiingtalusunsy Microsoft SOL Server 2014 (1)




5. @8N | accept the license terms 91nHuAAN Next

8 SQU server 2014 Setup ol |

License Terms

To install SQL Server 2014, you must accept the Microsoft Software License Terms.

License Terms VARE
Global Rules ke 3
l Product Updates MICROSOFT SQL SERVER 2014 EXPRESS ||
Install
stal Setup Ples These license terms are an agreement between Microsoft Corporation (or based on where you
Install Rules live, one of its affiliates) and you. Please read them. They apply to the software named above,
Feature Selection which indudes the media on which you received it, if any. The terms also apply to any Microsoft
Feature Rules . updates,
Feature Configuration Rules
Installation Progress * supplements, =
Complete @& d

[7] L gecept the license terms.

i Tumn on Customer Experience Improvement Program ("CEIP”) and Error Reporting to help improve the
~ quality, reliability and performance of Microsoft SQL Server 2014.

I 4 Pry f inf i

* Microsoft SQL Server 2014 also includes a Visual Studio component that will have CEIP settings tumed
off by default. If Visual Studio is installed, this compenent will use the CEIP settings for Visual Studio.

<Back { Next > ][ Caneel ]

JUT 0.5 wiiwansindelusunsu Microsoft SQL Server 2014 (2)

- ca v P Aol
6. Laﬂﬂiwﬁmﬂiﬂﬁaﬁﬂqiﬁﬂﬂﬂ NUUAAN Next

- Select the Express features to install.
License Terms Eeatures; Feature description:
Glgbal Rilles Tha coﬂﬁgﬁn&iﬁn ;nd operation ;{ each 4 -
Product Updates [¥] Database Engine Services instance feature of a SQL Server instance is 17_:"1
Install Setup Files [¥] SQL Server Replication isolated from other SQL Server instances. SQL
g b SARTR) E atiings Server instances can operate side-by-sideon -
nstall Rul
SQL Client Connectivity SDK Br isites for selected f
Feature Selection Redistri o a Ne 4 0
istributable Features P
Feature Rulés Already installed: -
: Windows PowerShell 20
Instance Configuration Mirrnenft NET Framewnrk 3.5 o
Server Configuration T T ——————
Database Engine Configuration Disk Space Requirements
Feature Configuration Rules Dw.,-eT 7(: msarﬁli required, 36875 MB available -
Installaticn Progress
Complete o ad
Y

[ selectan ][ unselectau |

Instance root directory: C:\Program Files\Microsoft SQL Server\ B

Shared feature directory: C:\Program Files\Microsoft SQL Server\

Shared feature directory (x86): C:\Program Files (86)\Microsoft SQL Server\,

([T P = | N

gﬂﬁ 16 whenenisanelusunTy Microsoft SQL Server 2014 (3)
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7. #NF® SQL Server 11949 Named instance a1nUuAan Next

4 SQL Server 2014 Setup W=l
| Instance Configuration |
Specify the name and instance ID for the instance of SQL Server. Instance ID becomes part of the installation path.
License Terms ) Default instance
oballitie @ Named instance:  SQLExpress
Product Updates
Install Setup Files
Install Rules Instance ID: SQLEXPRESS
Feature Selection
Feature Rules
Instance Configuration SQL Server directory:  C:\Program Files\Microsoft SQL Serve\MSSQL12.SQLEXPRESS
Server Configuration ?
Installed instances:
Database Engine Configuration
Feature Configuration Rules I Instance Name Instance ID Features Ediion Version !
Installation Progress
Complete ! i
I
|
|
| |
i |
- = . .
Lutlrek [t J[ conct [ Hew ]

gﬂﬁ 4.7 mhseanisaasalusiunsy Microsoft SQL Server 2014 (4)

8. &8N Window authentication 31n3una Next

rg SQUServer 014 Setup L AN
| Database Engine Configuration
; priqnﬁm&-gmmmsuﬁmmwmmmmam

License Terms Server Config iDaul" ies | User Inst: ]FI.ESTREAMI

Global Rules
Product Updates ‘ Specify the authentication mode and administrators for the Database Engine.
|| Install Setup Files ! Autheritication Mode. —————— e O, 4
LI Fuleg : @ Windows authentication mode
TR ) Mixed Mode (SQL Server authentication and Windows authentication)
Feature Rules <%
Instance Configuration Specify the password for the SQL Server system administrator (sa) account.
Server Configuration B v g -
Database Engine Configuration
Feature Configuration Rules Caftirgipotard
Installation Progress Specify SQL Server administrators
i | SQL Server administrators

have unrestricted access
to the Database Engine.

[Acoorerte | ] [ mene ]

[ o<dsck ][ Net> ][ cance ][ nHep ]

L

= -

U7 4.8 wﬁfﬂﬁiwﬂﬁﬁmﬁﬂﬂmnsu Microsoft SQL Server 2014 (5)

U
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9. L@FAUNITANAR

77
# SQL Server 2014 Setup

Complete
Your SQL Server 2014 installati

completed successfully with product updates.

License Terms
Global Rules
Product Updates
Install Setup Files
Install Rules
l Feature Selection

Feature Rules
Instance Configuration
Server Configuration
Database Engine Configuration
Feature Configuration Rules
Installation Progress
Complete

Information about the Setup operation or possible next steps:

& Database Engine Services Succeeded
@ SQL Server Replication Succeeded
@ SQL Browser Succeeded
19 5QL Writer Succeeded
Q Setup Support Files Succeeded
Details:

Viewing Product Documentation for SQL Server

Only the components that you use to view and manage the documentation for SQL Server have
been installed By default. the Help Viewer component uses the online library After installing
SQL Server, you can use the Help Library Manager component to download documentation to
your local computer. For more information, see Use Microsoft Books Online for SQL Server

(<http://go microsoft.com/fwlink/?LinkID=299578>)
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