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o. A39V18ABUNNADS (Computer Network)
0.0 AMUNNIYVILATDVUIIABUNNDS
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NUBA ﬂﬁimauﬂ%"amamﬁama% LU ﬂamﬁ’ma%éfﬂﬁu AeufiaLmesnAw aundnlny wivdn dausaes
\30stuly iammaﬂmmmq 9 19U AN LASedARNY mﬂmmLszjamaﬂumLLUU;JmEJLLaulimEJ Lwalw’ﬂsi’ﬂu
\SetgENsaRnRededs LLaﬂLUaauﬂuauaLLaiﬂuaﬂﬂmma q lupetnesiuiuld wietetuiinansvunn s
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sruuedeteaeuinnefariinvhauiududundussninneuinmosedieliosaesiniosu
UBent nguau (Workgroup) TnefinisidesTewiuderuuuiiansuarlfae edeulowmas 4 nay
uiefufasdunietievetesdnsduionineietieviosdunieuau (Local Area Network: LAN)
LLazLﬁaﬁﬂLﬁﬁmhssuaaaw?ﬂiL%amIENﬁ'whuizUULﬂ%ﬂhmaq;ﬁﬁﬁmi (Internet Service Provider:
15P) Aazldiadetnevuislnguasnirstuniediteniadet s usnanitviowiu (Wide Area Network:
WAN) nmsltdauesetienauimesiduly
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wazgunsalang 9 Wdedu Wy n1saruaNszezlng niswuadunineans lunisvinurewaiatiy
AawfimesuuIzAeiitonnaslunsdeanvsaseniilnsinaea (Protocol) telvigunsalnouiiines
Ae 9 eusmiule

a L) 1 a 4
E“LJ‘V] ®.0  bATDVIYABUNILADT

0. Ustlg91ivaeszuuinzadIenaunines

o) n13l¥aunsalsauiiu (Sharing of peripheral devices) A3atgnauiatmesvinlvgldanunsaligunsalse
#99 (Peripheral devices) fuszuuapNfinnesTINfuldios1adussan3aIn 1wy LS (Printer) aunuiues
(Scanner) 1511085 (Router) lani (Modem) viluszudaanldane

©) Msldlusunsunazdayasanmu (Sharing of program and data) LasetngAauiatnesyin vk ldanuise
#lUsunsw wazdoyasaniuld Inedaiulusunsulifiuvdafivdeyanans iy fisndafadvouniasnonianeusitie
(Server) illidesinrdusunsuadluniasneufinmeidu q luadoteidenty fustisansuyuuazaasidoutes
foya Tnslawgludlagii nisliudnsumesdnausigeinmgnasuseiifuiinsouaquuntu silvinsllusunsy
sufuannsovialdluszeylng auunuliifednizesszaynis Ineszuuiienitnannd (Cloud) videasuiinmosnguis
Hegldansaldlsunsuuazdoyasiuiu ulihazegauazaslan

m) msharedassszezing (Telecommunication) nsifensioneufinmesifuniatisfeussamaionns
Vipadiu (Local Area Network: LAN) ta3o918u3 10319 (Wide Area Network: WAN) 3uinafiiln (internet) vinlsf
ﬂamﬁ’sLmaﬁfmmmﬁammaﬂLﬂﬁlwsﬁayja Tnglduaundirdunssinunisindedeans wWu Line, Skype, Messenger wae
fisvuuuinislva q luSeviedumesiin wu nsleudeliddeya msldanmnedidinnsedndwiodiua (Electronic
Mail) n1sduAudaya (Search Engine) N15dstaAUMAUKIUTUIUATHLYN 19U Line, WhatsApp 1138n15Us8 3N
Iviaeinu Zoom, Microsoft Team, Google Meet Wudu

& nsUszalanawuuaa1?s (Cloud Computing) sruupaIdiilisasatleneuRiunesiieuse
fuvuATeveItieiulssanalandvisedoyavuininanged 1 iy 19U MIAININAIUeINTA NWITenIildnd
FAne1tugs vidonsyaRuAtia Wudu Tnsanusadmuslvssuuaandhauldmueudesnisldnuresdldou
WU SEUUSEUUAAAA AL SUsznanadeyaldvndgldenuduauunn waganunsnannisuszmanadeyald
mniiglduanag

&) Holviuazdenueaulall (New Media and Social Network) eluladieSetsnesiiamesiiviuaiovinli

'
4

Aedelvalunundowuuiiy Inedouvuanauidldunsudenn 1w Ing Wnsvin vilsdeiu dolud Ao FenlgUwuui

=

W llandenanuninanniasides uazanunsalanould U YouTube, Facebook, Instagram, Twitter @sdelvsidl



fummiidludeesnisdufiomasunsnuingms (New Media) wnuiideiuuify uagidu
gonandlrimuludenslsyenpdoansisiu viefiuninaietidsnu (Social Network)

b) UIMsuargsialual (New Product and Service) inaluladiasotngasuimasiliauinisivl 1
AR NUWAZIAEY g3nTINNTERY MsTereAudoeular uinssudeAud ewns sy
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- ®o Mb/s (Legacy Ethernet %38 Classic Ethernet Ju Ethernet LLUUG‘?’&L@M)

- ®oo Mb/s (Fast Ethernet)



- @,000 Mb/s (@ Gbps) (Gigabit Ethernet)

- ®0,000 Mb/s (e@o Gbps)

- &o,000 Mb/s (€o Gbps)

- ©00,000 Mb/s (eoo Gbps) AU €oo,000 Mb/s (€oo Gbps)

400Gb/s
200 Gb/s
100 Gb/s

' Evolution

of
Ethernet

'35’(§ummsmm‘§’man |IEEEcol.on
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1 802119 (2003)

- 54 Mbps

802.11n (2009)
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1.3 Gbps

802.11ac
Wave 2 (2015)
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areaTnndgvlialivinauly (Unshielded Twisted Pair: UTP)
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http://www.fiber-optic-transceiver-module.com/twisted-pair-cable-is-perfect-for-short-distance-transmission.html
http://www.fiber-optic-transceiver-module.com/twisted-pair-cable-is-perfect-for-short-distance-transmission.html

#18 Category&e UTP
Huanedilifivuudesiudugiusuniuainaieuen aeviniduaeiifisiu « AdY
U LAZHUIATBILNUNBILAITLUIAT beAWG (0.8e mm.) FITN1THERLNUNDIUAILUULA ALY
(Solid conductor) Fmunzfunisinssuuuialy waruuuuAuMBILATL UL BY (Stranded
conductor) fwangiuaeidessenelugieans wiefiionitane Patch cord FsazanansndalAsse
Ifunniranesiiaunuiien (Solid) areviintazdnuudiniigan meoMHz luursdreunsgiud
®@oo MHz LLasmwmﬁfﬂumidﬂﬁmmmﬁ ©00-®,000 Mbps %38 Gigabit
#18 Categoryo UTP
Duanedilifswndlosudygrasumnanmeven aesiaiiumeiidununaisdndu
uskendosdyInn < ganouagiisinin < gane < ¥ iloudu CATEe uazivunvasuny
nouATiivaninziin CATEe agjﬁwm omAWG (o.&e MM.) F4iIN1TNERLNUNBILATILUULAY
e (Solid conductor) funefunisindeuuuiily wazkuusnunediaswuudles (Stranded
conductor) TwsngRuameidensenelugdeans videfiGunitaney Patch cord sazanansndalAsse
funnniraevdatnuion Solid) d1wfuany CATs azdl Bandwidth g9gnil o&o MHz w3o
mmgmasﬁ w&o MHz LL’d%ﬂ’J’]ﬁJL%QQﬂﬁjﬂIUﬂﬁﬁ\‘iﬁﬁyﬁy’]mﬁ Full speed @oooMbps 138 Full
Gigabit

31]‘171" on.en H105INVUIRVBIAINMIUNLHAT AWG (American wire gauge)
U
AWG (American wire gauge) (3eld@ge cauge) Faudumitetnvuinvesadadatiladiaaildly
aldnuazuau fldusgsunivarevialan lnganansoulasmne AWG \umbeiaiinduing 1wy
Haawns (Millimeter) hag n1319-Naauns (Sg. Millimeter) Igraved

ob AWG = b.o& mm. = am.moa sg.mm.
om AWG = e.cen Mm. = b.boa sg.mm.
eoc AWG = @..oen mm.
eo& AWG = o.€& mm.
@b AWG = el mm.
o AWG = @.0v mm.
wo AWG = o.@e mm.
bl AWG = o.o& mm.

b.oce Sg.Mm.

®.D&o sg.mm.

®.noa sg.mm.

o.c’bl sg.mm.

o.&eel sg.mm.

o.mb& sg.mm.



o AWG = o.&) mm. = o.lbbo sg.mm.
b AWG = o0.&de mMmM. = owo& sg.mm.
o AWG = o.€o mm.
FunainBa AWG fAnunnTu vuinvesanadnilwinAdadnauviniu

0.0 Sg.mm.

[

AFAUNATENINN CAT&e NU CATD

U7 . a8 CAT.¢e ffu CAT.o
duesiiany lnediulnglulssvalne areaiin CATEe agdidininazde dauaisuiin
CATo aefidihvdeisuluunsise
WNUMBIAUDIENEYTn CATEe ziiununesuwnafidnninuia CATo
a1y CATo agiiwanafnununanstusssrinvaneiis « 4 dwaeein CATee Tl
Snandunndnuniiinesiaie Rice Plug MafagiRsdunndail
CAT&e NUIFALAUNANTDIEIBIZITEINULUULUIUDULAND AU
CATo mihdmazaduiiulantuas ldiaueriu

Ul e nmdnvesiase Rlee Plug
Caté&e 910 https://th.aliexpress.com/item/mocecbeoalwe.html

Cato 910 https://www.lazada.co.th/products/zoerax-eoorj@&-mo-rji¢&-catocato-caté&e-

i@boxomosee.html

#d18 Categoryey


https://th.aliexpress.com/item/32818616727.html
https://www.lazada.co.th/products/zoerax-100rj45-30-rj45-cat6cat6-cat5e-i1609030778.html
https://www.lazada.co.th/products/zoerax-100rj45-30-rj45-cat6cat6-cat5e-i1609030778.html

a8 CATe), wA 5095UN3d8YANIMEI398R @0 Gbps T28¥N19g9aR eoo lms ALl
3987 boo-eooo MHz Usznaudieaeginindeniiviusenesddstiedostu Crosstalk ag1eauysal
wnzdmuguideya (Data Center) snandnmsldauditu
#1718 Categorys

CATG fllassadefiiidn (Shield) Tostuils b Fu fio S/FTP dusmonasadlutuusnisaziae
fumadnfianusuduauiutestuduusndaaduandunosiviaegtnfindenelidndudu o 4u uie
sesiunsdstoyaninuniags Inemuiiigeanegil e Gbps uay <o Gbps M5288M3 mo WAT AINA
14971 wooo MHz anedafivunalngjis wle AWG Favneldlusuiideanisnnuiags wu quddoya
yieidourosevivgunsalaind fmuTssestueuinamienisioansiifesnisamdagenn o 16

a8 CATe fanuunndinsinansiadaudeuntiediann esinamisnsessuanuives
Foyay10dlaeadia o GHz (b,000 MH2) Tnefinissainvesefiszss mo Wns 31U b Y09 (Connector
channels) wazany CATe Aadldargviiauawiutuiu CATe 411715835995UR13L591A03 <o Gbps 9%
\iuinang CATE 459037 Catoa f9dn Tuyuzisosdunuudingigedis b GHz Grnndauuuding
11913511 Catoa fAW) Tasannaudsilildaunmdyyadimiont uonand Swasuseudaald
waznIshINaIUIINNINENe Fiber Bnnag

SNWaENIINI8AINVRIENY CATR Aeiinnundiendetuatswausindu 9 wasldfide Rice
vizosieauilally Rice 1¢ uagans CAT anunsaldnusmiuaevianeunhie CATs uay CATw 16
Fluiftamlunsldnudodeudeiu

5995UAUL5989qA TN <o Gbps 538N 13liAY mo LUATLAZ oo Gbps s28gNIlAY eoo
wns ae CATe Mdsazidnununudl CATwa iiesanUSadeyaiiiindunntu viliaausalunisds
foyavesguitoyaszfonnniuie dnfuaniilinu cATs Tusustoyadundn

MINUTHUTIBURUUAINY MUFI9En Lasszesasdnuasaailawfisuiu Cata

Cato Catw
WUuAIAY b&o MHz wooo MHz
ANILLSIGIER ® Gbps <o Gbps
TEULENFNVDIANY mnos ft. / @0o m e ft. / @00 m

Catoa Catw
WUuAIAY &oo MHz wooo MHz
ANLLSIGIER ®o Gbps <o Gbps
TEYLGIANUDIAY o ft. / @oco m oc ft. / @oom

Catey Catw
WUuAIAY oo MHz wooo MHz
ANILLSIGIER ®o Gbps <o Gbps
TEYLGIANUDIANY o ft. / @oco m ox ft. / @oom




EU .5 Witugulasasiavesans CATee, CATo U CATsa, CATel gy CATw

e CAT&e uag CATS UTP uanedifeuldnuduetiann SainiBenitaeuszan UTP us
&Jﬂﬂiﬁaaﬂiiuﬂaa;ﬁuﬁﬂaﬂmL%mmﬁu franefldanuiiuntulunisSudsdygias Suiliia
é’mmmiumumammaﬁmﬂsﬁué’aa
Lwame]mmmman Jufnanefivesd (Foill) wIaieninaniu (Screen) ‘wmmeﬂfg IS
maammmw‘umw F/UTP (Foil Twisted Pair) wazilataussian F/UTP, U/FTP, F/FTP Fugn
uinsiiaslesdsiuaedinaiensiiudunuuesaedyanal fuanU1IT18TameIsmesnLUY
lassasnevesans UTP liaaautaniaslunistesiudyannsuniuseninansdyaiaudazidu (Alien
Crosstalk) Inga1adosfiindealiuutiu Fwilkdununesuasenifunarluuninsd funulasairoves
& UTP. 9199gunwsninane F/UTP Ald Ly a1e UTP CAT ba 2lnaningne F/UTP CAToa
videluany CATo SfiunuNanaRnasina1saedasena Filler Slot w3a Cross Filler Musnane
WiRzARBNIINAY Lﬁaﬁflaqﬁ’ué’agapmiumuswdwawLwiaz@jﬁagjmsﬂu lndesnudmausuniulaa
wazlluseangnngs
wililody CAToa lﬁiummﬁamLLazmmﬁﬁ’Lﬂﬁmuﬁqqmﬂﬁu Mlin1snanate CAToa LUy
UTP feslimsfindeansliuiuduludn dwalvidununesuasilfifistumulusme tezdidasinuden
anefiu Filler iy auilfareusenn UTP 983 CAT va fisianfigandn FTp saulufisUssansam
Tunstesfudyanasunauty aedssanivesdarunsadestunissuniulafingt wasidendnans
Usein FTP flvuneanefidnnd wsglidesd Filler uaziUdendinun 3eviliane CAT va Aifllasaaiis
wuu U/FTP %139 F/FTP Hufifienannniy
Tuounan fuwsany CATR JulU 1snezlilneaeyssian UTP Snuda loweniud @ﬁ?umm
ylvdanudndudeddameiivesdruiisngufen
fadu dmsuane CATee waz CATo naidenldans UTP iumadeniiduauasuszansaw us
dnfuae CAToa 2uly madenldaeussinn U/FTP wide F/FTP axdudiniy

We991n@1y UTP 8va1gUsebAnunnady 39N uuananniIsseniseasulausennaty UTP fel



AnsFaaaesarla (Cable
shielding)

U-Unshield (lsi3an)
F-Foil (Waws)
S-Braid Shield (Fanain)

nsBadaeiaiausiase
(Shielding of each fair): TP - Twisted pair (gun

U-Unshield (lsi3as) MGER))
F-Foil (Weus)

SUN . ABNNISLSENMIBBVUIBUIELANEAY UTP

faviu ane UTP siluazidusadl

dsetnnéne

ANasuUY

UTP Unshield Twisted-Pair
[U/UTP]

%

aenaunglnfingded wuulilitanlesiudygimsuniu

Foil Twisted Pair (FTP) %158
F/UTP

b4

aenetngUnfinded wuulfanviesduasdananatuuen

SF/UTP (Shield and foil shield
with unshielded twisted pairs)

1 & v

grenaduagUafindedwuuliiitan uilizannediazdanin
A1gUDN

U/FTP (Individual Foil Twisted
Pair)

aenengUaminded wuultanvoydusiazeang

F/FTP (Foil and Individual Foil
Twisted Pair)

anenauadinfinded Luuldannesdusazday uazily

S/FTP (Shield over Individual Foil
Twisted Pair)

anneydnLUuen
aeneadUaRinded Luuldaneudusazaane uaziidanin
neuen






http://www.bolein.net/how-to-choose-one-suitable-network-cable/

@oooMbps
lo¢oMHz

@oooMbps
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JUT en.t LB ULTIBUAIIALT AN UTP Ussiamsing 9

wnouazwesn (Registered Jack: RJ)
Registered Jack Avgunsafunnsgrulumulnsauunauitléidendaszuuinietignauiiines

AUsgANGE2
#260 Rloo

dmsuldtuaeinsinit (aldaneataindos STP uay UTP fndniludidl ifleaudisinasasdes
$anld) lennsindedeansananelnsiwrisnulusiuluddumedidn Ino Rloe 1unaidnnii Rlee (@
fuanegdainde UTP) esansaiasoioniles < 1

iesnnilunsieansssuuueurdendsiimnuslunisiudsdoyasiiunn Jagtudshifinsldnu
uidmunisdeansinietneneuiiomes widlldauegdmiulnsdwsiu



JUN o0 WIguiguimauasnesn Rlee kae Rlcg

n36a Rlge

viseWasafag Rice (W38 Rie€ connecter %3 Riee jack Plug) Aevhsiafildfiuanedaymyin
awgdnnden UTP lneidusidedmivldnivatsans UTP ddnwasJunaraindmasuadioiise
Tnsénit usdivwialvginindnios uasl < A fvesdmsudsuaefisnunds fuaiaseu drudmuud

fien dviunidiumiveimeiu o szegmetneiie Turaeiinu  szegnwanie

JUN moe Tsiafiuaziiile Rice



#anasafle Riee (RI«e jack Face) wialaealufannesn Riee fdnvasiudondsu
dmsuisie Riee ff Wlonesnndudfiaviwisediluideu fiu < 9ogniedis @iy o azer
V119927

Faredudsavdungeciivesdmsudeuiide dulundeasiitadeeniludididoutuaeth
”zyapmﬁaL‘flusziawN?ilaaﬁiwdwéffmauﬁama%ﬁ’uqﬂﬂiﬁﬁmﬂuaﬂ ffany Rlee jack Face luiA3os
Aonfiumesvi3egUnsaliA3ou1s 19U 15 1mes (Router) U (Hub) and (Switch) minninitezseassat iy

agLaLla

nsldauiane Rlee
sste Riee 1Hatouuy CATe uavane CATs lumeiduidnduiu < 1u Sondend favun < ¢
sduuvlunsidifadie Rice fog b wuy Ao TIAVEIA €ocA 8z ¢oeB d1us1Basdoaiioaiunis
Boaduameazuansiil
fufl  TIA/EIA @osA  TIA/EIA @o=B

® ORI ®. 1387
o) . d .17
o on. V1TV on. UNIEL
o < 1hidu <1y
& & Py €ty
b o. 138N o5
o o MMa  eanna
& <. tana < 1hena
gﬂﬁ' m.ob W1NTFIU TIA/EIA oA ey ¢oxB

naenn Tuefinazdnisliue b fane (« idu) wilutaglu dmsunmsdsdeyanidesnisanuiiagely
U9y agldaunis & fang (= 1)

ansthldanedyqiununsgiu TIAEIA @ocA uas ¢oB uitwandu b Ussian fe
d1ea59d (Crossover Cable) wsaaalud

dwiuillensiogUnsalwmilout 1wy nadeudelagnsessninuniosneuiunes b L3ed i
semaedsneufinmesiuinuaes feae UTP e o du Taadeusase Rice Tuiinnsaidnuesiis
GONGEDY

1194310 MDI (Medium Dependent Interface) Jugfianasnreinisauaudanaufinmesiazisn
wosld lgunsaisronfiunesuaziunesidu MID wiloufu Sdldasasealugunsaissinnientiu

susuuMsitnans UTP Auviasio Rice fisil



‘gﬂﬂ m.en @18A59@ (Crossover Cable) n3naaly)

#18799 (Straight-through Cable)
dmiusegunsnifidieiu 1wy madeurereuinnefiinfuaing ansdendeneuinmefidify
§U Favdanesnveinisanandedunazaindldfie MOIX (Medium Dependent Interface Crossover)
(Ine X fagjavag Crossover) wanexiaimasilu MDI

gﬂﬁ m.ec #18739 (Straight-through Cable)

luilagiiu gunsalidednefianuaainuiniu aransaviinisuiunisdeuderiaaslilae Salus
FaFeniniledty auto-MDIMDIX Beiasasiftedsuaeluilyinduanfuaenss visusumeonsanduidu
awladld widusvhautugunsaiedetiegumsnduiiesseddaelumadousoliign laidutuana
dwalinsersldannsaldauls

dnalauanea (Coaxial)
wiaiSonau 9 aelausn (Coax) Ingldsuonndewfiaasefiidanssnhildunuiertusuiu
(Share the same axis) #381380 @18 RG §38017911 Radio Grade 3maneds vietrndumud 1y
Frnaradenlpsiifidnvauzuiortvaeiisesinidieinia aslawendoaiildilud o via fe o
Toviddltdstoyauuudda uasviin e lovinddddstoyadnaaunouzdon
aelandnBealsenaume
LAUNATIFAMBILA (Center conductor) Wuununanadilalunisasdaes

A
I

fmnewasazdenseuiietuvesianladiannsn (Dielectric material) iWuauiulwihwianilandaig
ganeu iiedosiunseualnsa
Nt awuliinesgniiumenasd (Foil shield)



auliihezgniiudiedaddn (Braid Shield) Faenaidunesunadnne (Copper braid) nienesdlans
(Metallic foil) Aivihwimilowduasidufiassluisas (Second wire in the circuit) waztfudtosiu
(Shield) TviudAa1u1n18Tu (Center conductor) usnaINUTIFIBAAUTUIUVDIFYYIUTUNIU
wiwanlwiinieuen

A O v s & v . P = & v
aeiallianmunlIzgnAgualgLdAinesiuany (Cable jacket) NagUndeosananudemeidntisenia
nBNINDE

Ul o.0¢ anelanonidua (Coaxial)
https://www.cablewholesale.com/support/technical_articles/coaxial _cables.ph
fevldfuanuszuushmanusiunslasnds (Security), szuundesnsviraesda (CCTV), szuu

wDaid (CATV), 73591 (TV, MATV) uagszuunnaiion (Satellite)

#asauwuy BNC lddmsvarelanandoadaiuaaiduisadaianesuanadunnunais fuse
awINEEE13 Re BNC azilulaneslinandiindeadmivdenuazdadaslddla (Terminator) (A
Funu &o Lovia) IieUailay e vesany

v 1

JUN .o HaroUwUY BNC

v a o o o

wanant Sellmsedmsvatslalonlsadnuainaie (Coaxial Cable Connector types)


https://www.cablewholesale.com/support/technical_articles/coaxial_cables.php

5UT m.ow WisiadmsuanalatenBeauuusng 9 (Coaxial Cable Connector types)

https://www.pinterest.com/pin/aanczccbbdenneadmnmae

dnelounaiugs (Fiber optic)

fununatsvesansfslsznausoiduloutvienaiadn (Fiver core) vuratdnnane 9 1dueg
sty dlewasidulivunadnmindussaznislunans uasdulemaniuldsunisierusedilesn
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https://www.bismon.com/article/37/Introduction-to-Fiber-Optic-Adapters-Connectors
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0.0 AUFIAYVRIINTINALDA

MNBNUAMTUANIATFINEINEAD International Standards Organization (ISO) AinnuAlATIAZNS
ﬁgmmﬁahL?;Iuéfaﬂsi’ﬂmﬁﬁamisﬁaaﬂaLLazLﬂuizumﬂm WlelENERs1e 9 anmsausnuanliniua
afnvanuLed wiFesausatluldsuAuld Wy viesedsivglunisiaungenduls uiese
Begmisnangunsal vieguuuulunmsiiulnddeya s

szuulAIevisReuiamesazgnesnuuliilassaiafiuviuey uaziitoilunisananududou
SYUULASEYEEILLINI eI uesn Ut uveiaLes (Layer) Tneimuaniniluusasduliegn
TALAU WUUTIABIEIMTUI19BIUY OSI (Open System Interconnection Reference Model) azuUs5818
fdlassadavesaninensauiaiotislugauad Ssssvuedodiefilulumuanidnenssudanduseuy
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M3 &0 MBgvIlnsinasansaunsgIuninldnululsazguvasiina OS|

FUN TUWILALEDS Arag19valnsinaaansauInsgIundan gy
o YunisUssyndiveweunawaty  HTTP, HTTPS, NNTP, FTP, DHCP, NTP, Telnet, SSH,

(Application layer) SNMP,SMTP, POPen, IMAP

) %umaﬁ%ﬁuam’%aw%l%um%’u ASCIl, MIME, BMP, GIF, JPEG, PNG, WAV, AVI, MPEG, TLS
(Presentation layer)

& Sulwadu (Session layer) RPC, PPTP, SCP, SDP

< %usuudm%ammaﬂa%m TCP, UDP, SCTP, RTP, RTCP
(Transport layer)

o Tueseievseuinidn IPve, IPvio, ICMP, ARP
(Network layer)

o dudenlesdayaniesiasd  CSMA/CD, CSMA/CA, LLDP, CDP, Etheret
(Data link layer)

o  Tumunmuselldda (Physical  USB, OTN, IEEE.cob.oe, IEEE.dob.m, FIA RS-omb,
layer) Bluetooth physical layer

©.6.6 %’umsﬂsz&gﬂﬁﬁ%auaﬂwam%’u (Application layer protocol)

v
Y

S 2 | a | | ¢ P ' 'y v a & v A vo
Fuilluaudndeseninlusunsulssendveanietieiugld lneneuianesasulasdayainlasu
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NsnAeanl

szuU LW s ldnussuursuiwesegluiasetis n1saeleuteyauazdiua fegial
palau LU

- HTTP (Hypertext Transfer Protocol) 1fulwsinspoadwiunisanslendeyanudumesidauas
a ¢ = LY a -dyl < 13 1
Fanhiniu (www) dnassenldlnsineeatiiulsunsuiviusriwes (Browser)

- HTTPS (Hypertext Transfer Protocol Secure) tdulnsinsneadiniunisansloudoyaniu
a ¢ & a ¢ < 1 a [y s a [ & [
fumasilauaziIanliiiiu (www) Wudediu HTTP uwalinisiiunisshwiauiuasasnde
(Security) vinligesnwauauysalgniesvesteyadtduazinudeyal idunnudusening
Aoumesvealdiuiuled dsiu lindesniseeulatogrsaonsdowaziludiudissninemld
Auled Fspasidentd HTTPS Wisundeudlemluivlednasnszaziiainisiliousevesildiu
Vuled



Yoyaiidaing HTTPS axldfunisinwianuiunsUasaseorulnsinaea Transport
Layer Security (TLS) 3slnsunioamdn e dusai

- msudsia (Encryption) mnedls msidsadeyaiiuaniudsuiiienwiaadasnst
ngdnasugdeya FevnafldiTongiuled azliflasamisa "wadls” nrsaunun
Anmufanssy viieuluedeyavesnisaununilld

- MNgnABIATURIY (ntegrity) ot azlannsaudlundovinlideyaidemelusie
seloudoyaliiaziioaumieliiny Tneilifnismsiany

- AM3ATI9aevAS (Authentication) vinefis msfigauinglédearsiuiivledfisesnis
Tngaztostumslauiuuuunsnnansnsiesans
ananRa iyl Aeanuderiu dmademsduiufanssumiegsnssumagsia
3137

naewg mndsamsanuduasUasndeaisitenidlnsinaeaninisidisiateyawagenienis
doany laslnslnaeaailinuaunIoasnediones “S” 1w HTTPS, Secure copy protocol
(SCP), SFTP (SSH File Transfer Protocol)

NNTP (Network News Transfer Protocol) Insinpaafilileutnediansseninasuduaiatie
dumesidn

FTP (File Transfer Protocol) Inslneaaafilélunistoudroutlusenineiu asldmnuveslunissy
Tnanlidtunsosustne

DHCP (Dynamic Host Configuration Protocol) Inslnaesalunandisuazvesuuinisan IP
address d@usun1sidAIN Y

Domain Name System (DNS) TnsInaoaiidwsuudasioiasosvse URL Mfld5euslmiu Ip
address

\esnmeieuvedaiediedeya urgunsalazszysevaneias IP address ilelvigunsal

wiatuansadauswlunsdaazSuteanuriunaasedisls uaaudulnaasnuanen

=

Tunn39181av IP address o fatiu olatuu (Domain names) Sagnasistusnviode URL 7
AldnuiuiruIvUsiwes

NTP (Network Time Protocol) Inslnasadinsunisifisuatussgutasssanrauuleadd
fosnslagdalulifriuszuuiesotne daldlussdnsifietaesinliaaluiniesnoufinneinie
paiTedulidmsaty

Telnet Inslnasaiiduuinsivaoliglésumunsadoudodunoufinnesusiing gunsal
\w3eU1e 1w Funes alnd vieleanau 9 lneldnisididannseeglng (Remote access) Fagin
mneiensigldanulildegfigunsalifidesnsinudie onvavilaerudumesidnude
wwetnedu 9 Tnegldnufiuidids Telnet dmfunadddusunsuuasnsuinisee 9 feguu
loadszezlnala

ArsvanLaEs Msld Telnet ifloaanlailéiidrsiantsdoans (Encryption) vhlsfansnsagsindy
g1utoyala
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U

SSH (Secure Shell) Tnslnasailiuuinisfitreligldauamsaidenseloanau q Ingldnns
iainszelng (Remote access) ldlduifeniiu Telnet udlausiunsUaondoniniesaind
msiistansdeans (Encryption) wazfimstsduligldaudesinnislédedldnunas sann
Wiensfigatisinu (Authentication) Asutdldany

SNMP (Simple Network Management Protocol)IWinﬂaaﬁm%muﬁauimﬂﬁﬂﬁﬂL“‘ﬁJuﬂ@JLLa

U o
¥ P [

s5UULAT0T18 (Network administrator) 11151z SNMP 1dd wiuuaniudsudeyatisafunis
famaiaierneseninsgunsaliniernevidenauuesamdseiaisdmiunisdnnis videsiusam
Tayavinielaud gldauannsaldinnisgunsalinsetielaainssezlng (Remote) Jagdu
SNMP Tasuputisunazldnuiusegraunsnaislunisdnnis lnefgunsalnaneviinuussuy
Lﬂ%@szimﬁaﬁfuaigumﬂ%’mu SNMP lawA Router, Switch; Server, Workstation wag Printer
uena1ntiu guUnsaifioonanlua q dhazatuayu SNMP f2e SNMP Falvifguassuuanuisn
Jnn1sgunsal Bias 1zt uaslideyaiieltdmiviinseianusesndetelutiagiuuas
NuuwuitovinIsveneiasetglusunanliegnaiiuszansnm

SMTP (Simple Mail Transfer Protocol) Tnslvmeaildlunisdedius

POPsn (Post Office Protocol) Tnslnasaildlunissudimanniadeusivng lngaziinnislvand
it iieosgnine uaravBwaiiuesnainiaioueieuivne sihlvisleludedimaanieies
indpsgnaneduazliannsadhdsdmatiuld PoPm deuldaulusiniesnniadouitioifiud
Tunisdafivdoyadniina

IMAP (Internet Message Access Protocol) nstnaeailélunmssudiuanni@sniaes Tnogldas
srdluaaniaiesgninelaild 1desandiuasuatudnsegidesuitng sundigliazaudue
fusenanieesusidieies

B
B

L il

POP3 or IMAP

- Bl

7 €. NMstlnsnaoa SMTP Tunisdsdiua wazld POPe %58 IMAP d1uSufadiuauneu



M Gmail Q A ®

v
F
- N1563AN =
l— e
W'l ihadidn adacaewng  daduasmnine  @nsasuariabiiudanli  aisdosiauas POPIMAP  duady  wsiviiagidsyain  duda
J naasaewune .
aalad Bu
*  deen o
o oo o Asdvea; vindladdwmiudssia
aumsudtfauuss afasaifiuiba
= dauan 15Aing AN sadssalavgdaueaiiulan asaedansas!
Meet eiluaacitu POP: 1. aanuz: POP gaantdn
QrayatiuLdy O dlald POP Tu dwavivuua
B Gumaszau O 19 POP dusy Swaiturfetivannindudulal

E ahshunsidsyan s = -
2. dlauh&saeunnaTlanld POP tAudiuiaas Gmail Tunaasaemia

Hangouts 3. AnuuaatTdsunsudwauavqm (1iu Outlook, Eudora, Netscape Mail)
? Pongpisit + AwugirTunrsAvuaa
Wie
AsinAvuuy IMAP: anuz: IMAP gaantén
(1ihiie Gmail aTusunsuduiag O 1o IMAP
T IMAP) @ dnld IMAP
aifiuamandn avayaifiudu
Gulwian duuadlisunsusudsSwanasqn (1du Outlook, Thunderbird, iPhone)
AwugirTunrsAvuad

g 7 =
fuvinmsul@ouwilas aaLEn

9 =

JUN &o M0e1ami9en13AsAINISIINTBaYes Gmail lagly POP vise IMAP
UGG NITAIAINITIIDNWUY IMAP kagiUdeun1sneen SMTP ies1udendny Gmail lulusunsy
SudeBiuadu 9 WU Microsoft Outlook wag Apple Mail waldnisidnfiauuy IMAP gldazgrudaniiu
Gmail lalunanvangaunsallagssuulsdervennuwuuitealnine

0.0 JUNTULEUBNTONIITUAYY (Presentation layer)

[

vivestuil fe uuasteya (Data conversion) Ndsunlvegluguuuunlusunsuvaaniegu
wihla sumen1sdnguwuunsiauedeya (Character code translation) lngfmuaguuuuntu viia
wagdsnisiinfedeyavedniaiddliaieisudile wu nmsdnaueriwiu Wusu nisdudndeya

Y

(Data compression) MsiNsYiaLaEAaAsTataLa (Encryption and decryption)

matulutuil Inslnpeanazunsgrudnlngasidunmsimuaguwuulngsing 4 iwu ASCI, MIME,
BMP, GIF, JPEG, PNG, WAV, AVI kaz MPEG Wy

wona1nUFe5auie Transport Layer Security (TLS) inanalunsuntnilun1sviieiusiudu
HTTPS

o.n.on VULATY (Session layer)

FuthiiadnenmsinseseninunissduniawasUalenig maamuq}LLamiﬁﬁa;ﬂaizijLﬂ%qﬂgq
asdligndesnaziiuszdninmlneinuaveuiunnisiu - ds fie Avungndiuuazgdsiasazifianiy
JURUUNSSU - dedeyainlusuudoyayaiies vievateyaniou q du wu luga (module) v8InIs
daueruiu



Fr0819lnsinaealuduil 19y Remote procedure call protocol (RPC), Point-to-Point
Tunneling Protocol (PPTP), Session Control Protocol (SCP), Session Description Protocol (SDP)
WD

o.0.& TUBUFWTINS WA (Transport layer)
unuImvesnsiuadadatatsaslunisuesu (Encapsulation) foyaiiniainueundiady
(Application data) wiieftazlarunsaldsulalaeiinidnawss uenaini nsualesmaiaddsd
HaATusng o 1u
- yhlvinane 9 ueundndudeansirueietnslunanfsailugunsaifufenduld
- dliudleideyarimuaiiaglifulpsueundinduiigneos (F1sdu) Fegatuasiinnuindetio
uarludduiigniestuegiudnuasresioundinduindaudndunield insguisuoundiedy
FeamsenusInii A bifesnsudu Tuvaziiunsweundindusosnisanuasuiuvesioya
wiisedldinatlunisse
- lanalalunisdanisteRanaia (Error handling mechanism)
1u%u§ﬁa§1wﬂwmawma L SCTP (Stream Control Transmission Protocol), RTP (Real-time
Transport. Protocol), RTCP (RTP Control Protocol), TCP (Transfer Control Protocol) k@ User
Datagram Protocol (UDP) Jugiu
Trgaznarafndudsnsneoalutuiiisintusgrsunsvans fie TCP uag UDP wiriiy

Transmission Control Protocol (TCP)

TCP \ulnsinaeadadeuse (Connection-oriented protocol) 85uelilu RFC eieen

Toe TCP fllatadian (Overhead) Wisnfufiefiagliusnnsiladusie « lne TCP fia nsiindadi
Sosd16iu (Same order delivery) nistihdafiiliodiald (Reliable delivery) wazN15AIUANNIThIEA (Flow
control) faifu Fsdamalvinisioansves TCP asifuzuuuy o o o vidogfin1as (Unicast)

uiazinudves TCP fllonesien bo ludludiuiviesiu (Encapsulation) Togatioundindu
aweslurrusazdnuunves UDP flanesieniiies < lum

waunAndudily TCP i

- Web Browser

- E-mail

- File Transfer

wihedayalnsinaea (Protocol Data Unit: PDU) va4 TCP ai38n31 Winkuud (Segment)



User Datagram Protocol (UDP)
UoP Wulnslneeaiiine Wulnsinaeaiilidesdinisdeuss (Connectionless) a3uelilu RFC

oo Tag UDP fauldiFevluitesnsindoyaselonofiond sudeyalunisindedearsly UDp
Zond1 amdunsy (Datagram) Tnemdunsumaniaggnasiaedinns "Best effort’ Tngnsuayasnaie
Awslvaeail n1sded1sves UDP @1unsasrinlans e sULuU Ao gilaad (Unicast) Safglianad
(Multicast) wagusena@n (Broadcast)

waUnAndudild UDP wu

- Domain Name System (DNS)

- Video Streaming

- Voice over IP (VoIP)

vigtoyalnsinaea (Protocol Data Unit: PDU) 484 UDP. 9¢138M31 Adunsyl (Datagram)

TCP and UDP Headers

TCP Segment
Bit (0) Bit (15) Bit (16) Bit (31)
Source Port (16) Destination Port (16)
Sequence Number (32) T
Acknowledgement Number (32) 20 Bytes
Header Length (4) Reserved (6) Code Bits (6) Window (16)
Checksum (16) Urgent (16) i

Options (0 or 32 if any)

APPLICATION LAYER DATA (Size varies)

UDP Datagram

Bit(0) Bit(15) Bit(16) Bit (31)

Source Port (18) Destination Port (16)
Length (16} Checksum (16)

APPLICATION LAYER DATA (Size varies)

5U7 @ TCP header wag UDP header (§Uan Cisco)

Y



TCP VS UDP

R

\/

‘« Slower but reliable transfers .|« Fast but non-guaranteed

* uaUwatazuf 19 TCP 1au:  upUwalaZufi 1% UDP wau:
* Web Browser * Domain Name System (DNS)
* E-mail » Video Streaming
* File Transfer ‘ * Voice over IP (VolP) ‘
@) B @)
O (] O
@ @ ® @
unicast unicast Multicast broadcast

'
a

JUN €.« Wisumgunsvinauwes TCP uay UDP

uanLAsEvDINasH (Port Addressing)
TCP wag UDP aguuiiugiuuesuin1snIusgivueunaindusing q nlinsanmedeansiu iite

Y
[y |

WUNAIULANFAIIVDUTNLUUARALAIA N TUA NS ULAAS WO UNARTY 19 TCP way UDP aziiflanaiuiii
Ao MunBLaInedn (Port number) Wudiszynanwal (Unique identifier) 7ildgniuiildszynoundin
Juanle
TuausvsufastdnuudisanIdunsuinase (Port) Auniakazneasauatenie vueaInase
AUNTIADNUNELAVANNTUNTEREISTNIT DI UL UNALATUNTAUA IR UABUAIABDS T UNUNLLAYNDTH
Uanemadunungiavdinsunisaeasniieitestuwaunanduiatenisluraufinmasuatenis
wngarnesalasuneumngluguuuude q Juedivitdeanudumivensonisnouauss
a A acs ¢ a & A o v o '
Vg NINTTUIUNTTIEINIOS (Server process) dnugiaunesaluuasininualiliiuusag Server
' ¢ I s a ¥ ao v v 2 A v oa .
process L4 TCP Wosn <o tlunasasudunninualinisldauiunliuinig (Web-serving
application) flslaateunazidenmunsaanesnuuulauiind s uuaazn1saunun
o a o ¢ I o o a v acf ¢ ¢ aAa ' o A
Wowaundntulralounazdsanvaludauaunamtudsnies Waimﬂmamwmaqiumum Ao

'
a o

PUNYLAYNDSATNANNUA LA USDNAKITUIBLANBUNITINUSNS (Service daemon) NV91uvulads



Uanens Inagensiisiaatoud (Client software) ABINIIUMINEL@INDIATINGITBIAU Server process
MUaene vuneaunenlatgnielignimuadilagegislaegimils auAnsusy (Default) e
AuLes (Manually) fegraau Welusunsuiulusiwesinisseweludaiu@sniaes wniwesazld
TCP uaznuelanesn <o (Wonainfiszyliiluegradw) Tudunsiz TCP wosn <o iunadnsusiun
° v v & adg v a . . . ! !
mMuualinsldnuIunlnuinig (Web-serving applications) Tagdaulnegy

Port Addressing D,
v

{ _I;.
To : vasant@example.com ﬁ - -
From : pongpist.w@gmail.com Mecack Page £,
Subject : Email ; o ..
ey d), o= -
pr 8 /Networking, KMUTNB
— == -
@ Recuest reews for Degartmant of D3ta
- ST,
[ ] 2
Different
Applications —» Electronic Mail HTML Page Line Chat
Protocols _T>pop3 T HTTP T HTTPS
Port Numbers —— Appiication Port R Application Port | Data Application Port | Data
Transpot
»110 80 443

fpyazns Applications azgndinselugusiaz Applications aginegnéns sz Applicationsusiazeia 14 Port iuanenaniiu

JUN €. MsmruavneanasalinuldazwaUnanty
NUBWe U eUNAATUD1RNS IS MsnTouiutnNIvilanese 1y Line Chat 81a8n15usng
UUND3H <o aznIauiunesnaunie

woundinduiinisimusmesnisusull (Default port) JUT ¢ wansnisimusmanELaUND S
Tifuusazuwoundndu vili a natlanamis wiaswesafilosueUndnduievinfuiivhonld uas
ddumguaiilfisiamsaldvas o ueundiadunselusunsumiendulalneilsifinsdstoyaialugs
TWsunsudu

adnslsfinu wniiusunsuiiliusnsdnvasienty udafesnisiildsunsumantduriiany
wEoufuvuaIsafentu Aaunsavild uidesimusldiiauiinueiaunesaaatu sndiegns mn
Foan15lFiTUsunsul#usnisi3u (Web server program) @oasavinarumndeufuia IS (nteret
Information Services) waz Apache tneund mmsnadiusunsulalurdesiou Tusunsuiuasyhaunou
wazdnarldnuneanesmamzdmiuuinsiu nemsududmsunsliuinsdivesldmeauneds
<o 81aa 11S Tua3asnou agiilil IS vhaufinaneaunesn <o wazdnun Weas Apache 151 ndudes
WasuAnemunestduneardu Wl coco cooo Ui



nesnsumsluduimesdnuuiviondunsuvedlaaousiargnainsdulasnisguainaeias
No5nANINNTIT o,0m ns1ulaffulalddaudestunesndu 4 Aldnuvussuulaateudaiuisaden
mgarnesala 4 1ntivesmnuiaunesasuduillilaeszuvuiiiinns vinsaunesaivmiig
wileufieguesidsdmiunoundinduiifoswe woundiatuiizisunmsiesveiiefinilonsnevausiazgn
dandufiannsadeioludaeundinduiigndos muslavnesnveaneundinduiiidsiosvegnldiiy
mnearnesnUatenslunsneuaueInauinan@viies

N133790AUYDINUIBLaTNBSAVOIMNIIUAUBIALELEBTWAY IP address vonlisniaieadgn
svualileadfissynsvuiunisemedlisrfuiiauuugunsalleadiu nssuduiieniidende
(Socket) UnanSaTI@ ANUAANY MBLauNDSAazFanRTlFunLAULE Tuuiunvawmdngnsidn
Fonfindrsdanissansuiidailaidiiuned IP address uagnunsiaumesn duasdoniiin (Socket pair)
Usgnaudne 1P address wagviatnesndumnaLazatenne uanand Saduaitligidunarldasy
nsaununsEnIsaadlaad

freEafeun &5 laateuddil IPve address eo.me.w WaTuwsiwasiesinnisdesvetiu
WA HTTP 91065ui8$7837i1l IPve address oo.lo.m.e Tnea1Eudy udsiiesazliuinig http
nasn co duiu Uanemavasdoninazgnimuslniu eolo.mcdo

fduwsriwesvedlaaoud eo.m.ew MFowariuma auyAlilssumnoavne fauuulaufing
gadmualsil v ileefiiu exodl Foniindmiudunisaziiu conecerods taziiiy
dsWinef Ardmivdeniindazaduiu Ao Funiudu ecbmaco kararsnisaziiy
®0.0.C.X:EReOE®

Server OS [ IP address + Port number = Socket ] Client OS

Server Process Client Process

local: 10.2.3.4:80 local: 10.3.4.9:4:49152
remote: 10.3.4.9:4:49152 remote:10.2.3.4:30
: > 1><. — N —
outputstream | output bufier - ~ outputhufiell|  outputstresml|

a v ] = < 3 ] ¢ & ac 5
JUN &5 Msadedves@eniin (Socket pair) seninslaalauduasiu@sniies

nuELaINesn (Port Number) Aaazls

fo 1@ IuaeITIuIL oo O ThlsvaneInesa (Port Number) Slddus o - vedme @nann
©°° = ve@ms mTululd) wiazmneiamesnazgnimualagianizainszuuUiiinig (Operating
System: OS) LLa%ﬁMﬂ’JEJQWIJﬂa’Nﬁﬁ’]ﬁJU@JLLaE]EJ"NENﬁﬂ’]’iﬁ’mum‘wlﬂEJLﬁ‘EJ@‘LJLV]E]’%LﬁGI (Internet Assigned
Numbers Authority: IANA) lumiisaunatslunisussanunmsidnesninnunsawnesaladmnsuusnng

T

[

IS PN ! 2 4 Q’lj
UAANYUTZEANNBLANANIN UV DIVLULAUND TR AU



wasANZInAuR (Well Known Ports) (M1818% o-@olm) - mneavaaranulidmdu
uinsuazueundindunazinlddmiunoundindudu HTTP (Aul@sniies) POPa/SMTP (e-mail
server) Way Telnet Tnofin1siimuanesn@iidntumdrddmvuouninduiludsnines erver
application) dhuueundnduilslaateus (Client application) aursasausunsulidesvenisideusioru
wasnflanzasazudnsiiiete

wosnfiamzideu (Registered Ports) (M1818% eobe -drode) — MNUATNESAMETTHE
soumnelasdldnunionsundiaduios Ao utazueundinduiiflfidondazings (Lonuieluainuey
waladudviunisldaumluiiagldSunesnnsdniud) waglunsdidonasmmaniildladnisldem
yinenadsnlies wesawdniioravrgnidanuuulamninlaglaaeudlnifunesadumavaslnaeud

wosalaudnusanasnd1uda (Dynamic or Private Ports) (Mu1818%9 xodln-b&dand) -
niiludie Ephemeral Ports lngwesnwantazeumneuuulaudinlugdaaouduounainduiio Sy
msWense elilduSessssumunntindmiulaaudideuseludusnsiasldnesauvulaunin
WsonsoNaInaIUR (lIunslusunsuLYsInaLUY peer-to-peer azldanu)
M3 &lo UstnnvaneaunesaLazisaunesnitldauls

USTLANAUNBLAUND IR RUYLATNDTA
Wa%mﬁiﬁﬂﬁua (Well Known Ports) o-@obm
nasniiamaou (Registered Ports) ®0bE -dxede6
wesalaudnuienesnaausa (Dynamic or Private Ports) Crodo-b&dm&

a a o s A ¢ a v | & s
‘WQJ']EJLVW! ﬁ']ﬂJ'ﬁﬂﬂLWllWllm"lﬂL'JUI‘U@WENV]'N [ANA 'J']ﬂJWE]sWI@V]WUﬂ'ﬁISUQ']UU@EJLLﬂgLUuwaﬁmﬂqmiiqu

numbers.txt


https://www.iana.org/assignments/service-names-port-numbers/service-names-port-numbers.txt
https://www.iana.org/assignments/service-names-port-numbers/service-names-port-numbers.txt

a (Y 1 s Ayvey o
AITNN &.n AIDYNNDIRNIINNUR

RUYLAY Tslnneaniouaundinduitléa

WO

oo File Transfer Protocol (FTP) Data Transfer

515 File Transfer Protocol (FTP) Command Control

ol Secure Shell (SSH) Secure Login

B Telnet remote login service, unencrypted text messages

o0& Simple Mail Transfer Protocol (SMTP) E-mail routing

& Domain Name System (DNS) service

e, ow Dynamic Host Configuration Protocol (DHCP)

o Hypertext Transfer Protocol (HTTP) used in the World Wide
Web

@®@0 Post Office Protocol (POPen)

oo Network News Transfer Protocol (NNTP)

e Network Time Protocol (NTP)

o Internet Message Access Protocol (IMAP) Management of
digital mail

oo Simple Network Management Protocol (SNMP)

oxe Internet Relay Chat (IRC)

&&en HTTP Secure (HTTPS) HTTP over TLS/SSL

o TUASDIEVEaIindSn (Network layer)

FunFetieviaiinisnldsryiioguiodnnisuennsa (Addressing) Tavaruluaiildiulueadode
Sumediindnuuneds IPve address wag IPve waznsvuauntsivelideyatunsuaUosnaunsaiiay
ussagTinifn Fenvuauntsiiiinisvieriy (Encapsulation) wazaintu duiindsnIwhnnsuudeudin
fnsioly nsviefuazdielvidevvesdoyarsgnamiuludsaemenigluaiotiiouuaiodisdu
shelenesieniiin

unumdurestuiniin Wy nsaaeuTBnsTlizutanedetnafiedanismsivavesuiiniAndoma
meluaietne Bnsdeasszrinaietts lnsnsdoanssenitaeietnelanFondinisdaniadums
WeamsfumEuNITisaIsIAs (Routing)

Adnwazuadla (Characteristics of IP)

n1sliusnisvestwdnisniiunldlaegalnslnasa TCP/IP Ao Bumesilnlnsinasajue
(Internet Protocol version & IPve) \ulefisuldiusgrsunsnasageeniuiuauisdagiu wazinm
weneulunisidsuuUasunldlofizu o (Pve) Auninau

IPvo gnivakaziinisldanuluuisiud lag IPve azinsinluldenumivdgliv IPve wazena

P " & 2o & g A o v o v

Wil IPve Tusunan udagalsiniy IPve Adudulnsinaeatuil e Nlinsldaulunisdimideyaves
AldriunsBumesidaunniian dau 3904 IPve WWudregsdmsulnsinaeatuidnisn



a ] & o s s o v A o &

duwmesillalnsinaeagnesnwuunilulnsinaeaniileiesienn agvimihimsaiidnduly
nsdsaukininanfunslufatenisuussuuidinisweusedeiuvesasevis nslneealyldgn
ponLUULiaRnmuLazdnn1ssinaveauiiniin Henduwmariazyiilaslnsinaeadulutuduy 9

é’ﬂwmzﬁugmmaq IPve:
- hifimsa¥ansideusie (Connectionless) ifimsidousiofifadituroufiarduiinifndoya
- werewliiifian (Best Effort) 1elalallsl (Unreliable) Ao wenavindfigaudalunisdsdoyaus
ilaifeflaisuinvevaglsishiflonesianlflunsutseiunsdweuudine
~ Baszende (Media Independent) ﬁfm'ml,ﬂuﬁaizmﬂ?%aﬁi%’dﬁagammsaﬁquuﬁaiﬂﬁléf
lidumeindanesuns aglowiniues aawing viedwu |
uiazgunsailuedatnediosiueninsadligndu Adadsnawesufinifinvosnisdearsasdosd
MsseyfstenmsaduvnLazdaensiideansiulaeluudazuiinida IPve (GUTI ¢.0) Tuoninsasumis
(Source address) WA alo TnLALDAATAYAIBMY (Destination address) wu9 o Tnludauriavos
LLﬁmﬁmaasﬁ”’yﬁ o 1 Tuvaued IPvs SluennsafumauazienasaUasymuun oo O

1Pvd Header
12 1 il
] 'I Il I B Iﬂl [ IZ! L
Version|  IHL | Type of Service Total Length

Identification Flags Fragment Offset

Timetw Live | Frotocol Header Checksum

0 q 8 12 16 Fil) 2 ] 2 36 L] 4 lls 52 56 60 63

5URl @o Wibufisueames (Headen) 109 IPve Uy IPvo
(§Ua7n http://www.cisco.com/web/about/aceba/aceas/images/ipj/ipj_«-m/cm_IPvis_fige_lg.jpg)



Version [ IHL | TOS Total Length
Identification Flags | Fragment Offset
TTL Protocol Header Checksum | PV4 Header
Source IP Address
Destination IP Address
Source Port | Destination Port
Sequence Number
Acknowledgment Number TCP Header
D. Offset | Flags | Window Size
Checksum | Urgent Pointer
Payload
Version | 1HL | Flow Label
Payload Length | NextHeader | Hop Limit
Source IP Address
IPv6 Header
Destination IP Address
Source Port | Destination Port
Sequence Number
Acknowledgment Number TCP Header
D. Offset [ Flags Window Size
Checksum Urgent Pointer
Payload

JUT &= WiguWeulan TCP wviaviumedui (Header) 184 IPve kae IPvo

woniasaivarfigniuldluiniedredeyalusunuuluui (Binary) ieravgiuass) nely
gUnsal MiFeninavgiuasaiiesaindiasniadiazunuiliaesiife o uaz o dadusuuuud
aoufinnesiinladudumaiviannssngilidavguassigninlulddmsunisinauuesgunsal
AoNTRDSLAd MUY YTy drSeaun me SndudesnfiazfinruuarBeeniiasd feuTsunue
Y84 IPve address Ingldgunuuiavgiuau mvslaunallus (Decimal)) uazuuimeqn (Fuligiiuiy
\vguded MeninavgAuesndanilssunualddudife o i1

\auguauiiign (Dotted Decimal)

SULUULag ARSI o Dadeidlestuiinoufiunefidrlatuaglduny 1Pve address uilu
n1s7iagsiilif IPve address dlfaudiedmsuayed Jalin1suans IPve address Wulavgiududidigad
wenusiazlud (Byte) 19%1au51uABY 9iiFnineanidin (Octet mnefauun) Inefigaus MGendn Octet
wszwdazludvise & UnaggninuaImeiavgIuay
A1881919U IPve address:

Ololejelelelelelolelolelolelelelelelelelolelolelelelelelelelolo)]

wduhemnafiazsldiomn vieudinseitiasuisiifios @ On laedinnsiunssagy
©E)0OO00000 ®O0GOGMOOO OOOOEOEO OCOOOOOGG

feiu IPve address %LLamaiuLasugwu%UﬁﬁagmLﬁu:

ol .ooc .00 . (LAlTNUITRLTELAniuTY oce.0or.00.m)

uIsIEINsandIMaguduladendt sufinsuddnduiosasiladiendtdunn wu
laad kmutnb.acth uwimauiiinesavliidniilaad kmutnbacth Ae IPve address axls tilaf



ABNMIABSLIIN IPva address vaslaas kmutnb.acth Husndudesldlnslnaea DNS (Domain

- = ¢ a a sY v | I Iz
Name System) Lilauua (Resolve) Felaadidulaninsanineuiiiinesidn ag1elsiniu gunsaily
wieteldnTsneuuuRYINEes wisUwuulavguduniignasgnldiiievinliietudmsuaunaglduas
LanlATaLYaNtl

vaeme aunsamdmeunsulasilavgudvluidugiuassldfenisldlusunsuaiesdnias
(Calculator) fioguu Microsoft Windows f35Ul @ TngunfideionTusunsuniosAniat uun
TUsunsuazeglunsyiauuuy Standard Tvinsiasunisiaudu Programmer Tnesidonanniy
View>Programmer 9niulsfissidaiavgiuduigeanisudatadly lufegneie voo vinisidenns
waslaeideon Bin (Binary) 9¢l8AT @eooacco WaNNT HanansmwAsuduaugudu q 160 lne
Hex=Hexadecimal (taug1udunn), Dec=Decimal (1avg11&u), Oct=Octal (a5 1uKUn) wagBin=Binary
(LRVGERN)

|2 Caleulator (=l i [2] Calculator i

YicwmEditsatielp View Edit Help
[&] Calculator = [ 200 11001000
View Edt Help
= 2000 0008 000D GO0B  0OBO G008 000D 000D | E§B€ 8008 0000 2000 5956 ©000 2000 EBEG

o o300 0000 0008 0300 0G08 0860 1108 1386 jgesa | booaeasa Sadondgaaeeoa i ea e

| | 31 15 ° = — e
[wac | [ | s | [ |[ -]  Hex [maa || A |[nac | [wae |[as | [wr | [ w- ] O Hex woa| || we || w || ws [ - [[ - |
——— = — e : 7 Dec e =
EEE e e [ o = ) e i | TR 0| o [ | N
[7 (e[ o |prfx] o [ |[mor] | € |[7 [ [0 I[2 ][ = ®on |[r|jpor|l c || 7 (|8 ][9] /][ *
== — — = —— i | = i
L4 ][5 |l 6 [[2lae] @quora |[ o |[xer || D[4 ][5 ][ 6 ][] o || onlisenl( 0 [ 4 ][5 |l 6 Jlutal[2
T S = b o— i — _) Dword o W — |
ERaE™ Owo oo s LE U2 [ 2 [ 3 [ pwa |]En][ € ][ 2 ][ 2 ][ 3 Jl|
S el Sl LR Oword | =1 i [ z P = —l=
T ©sne |[net|[ana]| E [ 0 || . [ ] Onte |[wot|laa]| F || o |[. [[+]

U7 &« nsldlusunsuasaspmarlunisulanavgiuduiluavgiueaes

A A

dUanitlliuniseu neasann IP Address UdlnsAnileon3oLA309RauRLmasauULadlana U

Website https:.//www.checkip.org
(& Internet a1niledsludle Wif) 1ae naasslaitaiieds watasuda [P Address U83auLdlul

nAS3 @9 IP Address Nlousiazasiazlivilauduiiasnnidunisane 1P a1ndlwusnis

B checkip.org w

ChecklIP.org

49.228.233.194

An IP address is a numerical label assigned to every device
connected to a computer network that uses the Internet
Protocol for communication. An IP address serves two main
functions: host or network interface identification and
location addressing.

Network Operation Center
Automate Network Deployments

Save time and cost by automating the

Other Useful Tools

> Open Port Check Tool

deployment and configuration of new
networks


https://www.checkip.org

ntulimAa IP Address wasduaNfaveaasoudsueunliusnisves uled wu
pantip.com Youtube.com Auleddunuaula lnewdlun https://get-site-ip.com wdu e uledn
foeansazAurasil

‘get-site-ip.com

CHECK AND

FOR
ANY WEBSITE

YourIP is: and it originates from:

URL here GET SITE INFO

pantip.com: Location: Coordinates: Time Zone:
139.99.68.204 Singapore, Singapore 1.29 103.85 +08:00

dauusznavvadlenivonnsa
TunsiazlefiuonnsaazUsznoulume o d@iums
- dwvennietneserdnisnnesdu (Network Portion) dsUseneuludednsuauniadenis
Tnvonedotevdeidniindn (Network bit) Aoduituenliyitlefiueninsatuagluriotneln
Tngfiaees o Amuslileadueninsa (Host address) flaglluasateiiafugeodsuuuves
Tnfimieusuludndsnnestuvedleaduonnsa (Host address)Uisuiisulifiugiagnedie
Aosalusdniinialng S13ududie oo Aedemiangunnumiuas uunys Uyusnil uay
annUINS Tuiuig omo Aedsminanys Auiy3 uavaseyd iudu rdusudie ob 1
g3laviuiiiegludwmiale
- dwveniaieleaduselaadnesdu (Host Portion) F3uszneulusiednsuiuviadenindnves
Teadsolaaddn (Host bitsnnudaiasundadldlundotedy Wisuiieuldfusodnie
1 AULUBSINIANY cbeddbooo NUNELAY ob NUIBRIADIINIANTUNNUAIUAT UUNYS
Unusnil uagaynsUsIng diu eedoooo mnelausilnslszduaiesiissyfumingds
walulagwszasundinszuasiuide lunislduais tsllamisonaunAlues ¢ddoooo
$1dudeinn ob Aouswzansadadeld mnaaulnsimsiluadetieduazivasulides 1
muﬁm‘%aszhmfummsmiaﬂ%’w‘%agﬂﬁmummiv‘fmum uenani snaudevedeadnesduay
Wlunsimuasowvedeaniaunsaiildnigluniotietu fazesuieluniends
lundetslofifiduiudesiiduvoniaietadiovonlidinedodistusgiila waglunsiiay
doansiulsaduaeneiifesnisidedddvenaietne winsldduvenedeteiuldannsaldondd
Tagdis lunsldanudesiidruveniedotieneulasizuaindniidiangs (High-order bits) udmuseaa
UanLASOLeEs


https://get-site-ip.com

v W | a P P < a s ¢ o

Aai19814lUIUN oo LafiuanlnTd oxb.obr.eoc.00 3EUsENBUAIBLTALITANDSTY
oxD.00c.00 LaLlFARNTTU oo UBNAINT FaFSanINGULTRNIEA (Subnet Mask) Ade@sazasule
Tunnendasaly

Host

Metwork Porion ———— —  Portion —
IPv4 Address 192 . 168 .10 10
11000000 10101000 o00c01010 || oooo01010
Subnet Mask 255 . 255 . 285 ! 0
11111111 11111111 11111111 00000000

U7 €00 lafluonnsarzUsznauiaisnmeidunaslaadnesdu (3Uan Cisco)

dlowansfiy IPve address zinsuanannuenivesiinisnOavsenialniass (Prefix length) fu
e IaLENe Prefix length Ao S1uwiuvesdslunennsaildlunisuendinidsnnestuiSendniinisnds
(Network Bits) Taan151T&u Prefix length 9z FiaSoenuie / danti dregaaidu lu
oc.00r.00.00/be A/loe A Prefix length Fsueni be Tawsnludnidsnnesdudumingedn «
9n w3 Octet gavhenfulsadneituSendnmeniilaanin (Host Bits)

dsigninanldifeszyidnidsnmesduves IPve address flagllugunsalindatiosng 4 Sesfugn
Sennduiinungs (Subnet Mask) lneduiinuiafusznounie mlo Iniutneanulefieninsa wagu
imsnadagidunisunueives Prefix length Tngnsunudt o Sruauwinfuiissylu Prefix length (3u
ndafieunnitanluauiedndidaiosiian dauuenmiionndazunudes o

Fegadu Prefix length fie /os Fatiu WU © 1 be InTiudeidud o sxldduin
UNAAAD OOOOOOOE).OOEONOHE.HAOAOO®E.00000000 b U A 4 L“fJ ULavTITU dulame
bEd b&d bEd.o

wSerelalldsunistmun Jee Prefix w@ue Teituetfusiuiuveslsasuuinietis Tne Prefix

Y
a0

Qll o J U o Qll ! (Y g v v ! (%
Nninune1kAnANTY N15ETIUIU Prefix Nuansiuaziivitsannldaulaunnsiaiu
TWingld Tunisimusdnbiiuusiavaunsal isadesimuae IP address waz Subnet Mask 3

v ° = Py ' 9] v o - | | ° a 1Y % %
dauuzi ialiieunnisldnu fisuannsaldinsesiolumsyigAmaiienu IP address b lngld
ATAUNILTU "pve calculator Tugia asdivareivladlmdenldau lunlvesndrediaiuled
http://jodies.de/ipcalc

Tutosusn F9Re Address (Host or Network)

Tutasdes F9fo Netmask (ie. be)

i51@sannaedld IPve address Tuf9819119U Ao exb.obs.00.00/be Inuld
Address (Host or Network) = ecb.eoz.00.00

Netmask (i.e. b&@) = b&


http://jodies.de/ipcalc

JzuanIiEToeiU IPve address dnsranunsaonluldauld esuneweduauldad

- wueian IPve address fianansaluimunanliiuleanse o 6de Asaus HostMin:
0c0.056.600.0 - HostMax: ocs.ebs.00 b Fanisiiuulsaniialaluniotiy
i Ao wee Toad 3n © nuaaildawnsasnualiiuleadla q dufenuneay
A3 (Network address) LaruingLavusonaan (Broadcast address)

- Subnet Mask dwsuloaduiolrdetned Ao Netmask: be@lbed bee.o

- MNYLEULATEVN8VY exb.ebr.00.00/be A Network: exl.ebr.00.0/be

- WNELEYUTeRRIARENMSUILASeYY AD Broadcast: e, obg.00 bEE

Address (Host or Network) Netmask (i.e. 24) Netmask for sub/supernet (optional)
[192.168.10.10 |7 [oa |move to: | |

Calculate Help

Address: 152.
HNetmask: 255.
Wildcard: 0.0.
=3

Network: Lk
Broadcas=stc: 1
Ho=stMin: 1 :
HostMax: I82.3168.314.
Ho=ste/Het:

Ir

(S S B O |

L L

IP-Calculator

U €.oo fag1amsldlusunsufnanAeIf IPve address
Usznnvas IPve address fifuunlsiulaants

IPve address fitmualiiulaadlanionseisen IPve laanuaninsa (Pve host address) ks
200U b USTLAM fe LoAASEENsISaENsanuLaALDAMTE (Public address) wWagLantASaa LAY o
Inwsimuenunsd (Private address)

WeALATEE1515843 (Public address) gaimualidwiuldluinievefiaiutsadrslduy
duwnasiiin (Accessible on the Internet) @usadseantudidumasidnldnsaisonisieida
(Routable) uaz@askisniuiag (Unique) dwsuindatneidousefuduimasiin lumwianizvosay
FvusueIotis 99501 lofiass

LaAASAAIUN (Private address) luudenvesueninsafignimnldlunietionislusdnds
wennsamanildansnsaddldandumesidn (Limited or no Internet access) wavluvagieaiu
Private address ivaniilyiamnsafiagldluniseangdumedidnled Seinliesdnadng 4 awnsnd
Private address @1fuld dauans1eain Public address luedotnslulaniazdifivuagunsaiifien
Wil Public address 9 lun s anzssnuiivhaugueiets s1adenii lefivasy

19a¢ Private address ﬁUé@ﬂ%@ﬂLL@ﬂmiﬁﬁﬂﬁ

- ©0.0.0.0 N ©0.LEE LEE LEE (90.0.0.0 /)
- 00©.00.0.0 N 00b.Mne. bEE. LEE (eno.061.0.0 /ab)



- 0c0.09R.0.0 N 0cb.0bs bEE. bEd (ax.0DR.0.0 /6D)
uananil N1511 Private address wldo1ataeludososnisinumanuiuasiaondsld e
Teadiiognisuonasdnslaianunsaidaia Private address wdduldlaenss Snusznianilsdie IPve
public address 5‘14131'Lﬁmwaﬁumﬂﬁﬁmuhﬂwﬂ’u &9 IPve public address s dugalddmsunis
doansluniodnsdumedidn uiidesandsiuaudiin fudulueadedotlagdu dwlvgasld Pve
orivate address (18azidaafinsinluenars RFC oxow) Twaidng

1Pv4 Address Planning and Assignment
Public and Private Addresses

NAT Tgnuasszning

Private addrecc 11a¥

Internet

Public Web Servers

o

\“\w Internal Local Network e T
e / o o

JUN &olo MUY NAT lunisuuassening IPve private address wag IPve public address



Network Address Translation (NAT)
1 < 1 . = I | a f & a |
agnelsnnu Jeynwesnisld IPve private address Asliaunsasiooondulvesiin n15iazae
a ¢ v o & v Y] A A a ' .

aandumasinladudndudaddnisuuacannsavaansatiaitsenit Network Address Translation
(NAT) Fuduisnsalddmsundas (Translation) 5¥%319 IPve private address 1%y IPve public
address dSuaondumesidn wazuuas IPve public address Tidu IPve private address d1m5unis
doansnaurinlulunsev1evedasnns TneNazlinee1n1syinauead NAT A5 masd1nsuitn-09na9ansi
sovanluduniounevadliuinig (ISP)

IPvo address LLa%zUULa?Jg'luﬁuwﬂ (Hexadecimal Number System)

AN SAIH509 1A NLENAIS RFC loaelen “IP Version o Addressing Architecture”

IPvi address fifis1uu o Intufimauaniefiuandain Pve Hail ae datiu Tneldnisuus
LAYFIUARINYN ) A ﬁmLLé’aLquLi‘]uLamgﬁu%ULLazﬁ"uﬁaaﬁm “ 9gldl IP address 00N LU
oxlo.0oR.0.0 WY IPvo ILWUIAVIIUADINALYA 9 a2 ooln LaghnuAInIgiavgIudunn
(Hexadecimal) wagtuusazanielaaoy “” Wi FEGo:0000:0000:0000:0abMm &b ccABCDEF

fau neuBusuduiiseaouinauaminavguaedluduauguAunnianiisui ¢ob 1
FuninargudunniiedaInal e Mumisansounulii oo A1 Aean o i F lagfl A=ec, B=ee,
C=0lv, D=om, E=oc Uaz F=o& LaZALAYFILEUYN o WUENNIalTUNUAIvBsATEINEDTas < U
(@efodrununisvedlud) Inerdisanie coco=o uarATigignie eeee=F

Representing Hexadecimal Values Hexadecimal Conversions of Binary Octets
[Hoxadecimal | Decimal [ Binay |

5 : oo 00 0 0000 0000
o1 1 0000 0001
L 1 0001 02 2 0000 0010
2 2 0010 03 3 0000 0011
3 3 0011 04 4 0000 0100
4 4 0100 05 5 0000 0101
5 5 0101 06 3 0000 0110
= : — 07 T 0000 0111
= 08 8 0000 1000
7 . 0111 0A 10 0000 1010
8 8 1000 OF 15 0000 1111
9 9 1001 10 16 0001 0000
A 10 1010 20 32 0010 0000
B 1 1011 40 64 0100 0000
c - 7700 80 128 1000 0000
-~ co 192 1100 0000
e 3 1o} CA 202 1100 1010
E 14 1110 FO 240 1111 0000
E 15 1111 FF 255 1111 1111

SUN &.om WIUMBULAVEIUERY TIUAULAzIAYgIUEUTA (U1N Cisco)

fegrnsulanagiudesiier < dalulduavgiudunnaziinisuiaargivdaesesniias « s

Mntufauvanduargiudunn wazanuisonaddduavemaulideruiy
NITLENIAINNNNYYDY IPVD (IPvo Address Representation)

JULUUNITHARIAINMINEYRY [PV address 29 NSLULAYILARIIIUIY olbx TnBONINYAGY
ooln Wdutseaniiay «dndnasuieliiinisuvasiietn) unusfeavgiudunn Wiesadasen
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Windows Server: 2019

Language to install: {Englich [United States) j

Time and currency format: (Rl TEE RS2

Eeyboard or input method: JIf3

Enter your language and other preferences and click "Nea"” to continue

& PanndnUa Install Now

s Windows Setup =Siah ="

Windows Server- 2019

Install now

& \aenvliavesszuuduRnisaniu adn Next



.\-_/' é‘ Windows Setup =X

Select the operating system you want to install

Operating system Architecture Date modified
| Windows Server 2019 Datacenter x4 10/9/2018

Datacenter (Desktop Experience) w0 10

D.escn;.)ti.(;m:
This option installs the full Windows graphical environment, consuming extra drive space. It can be
useful if you want to use the Windows desktop or have an app that requires it.

Next

o Baudennaaneanuavdng ualden | accept the license terms 910U AAN Next

@ é Windows Setup —

Applicable notices and license terms

IMPORTANT NOTICE (followed by LICENSE TERMS) =

Diagnostic and Usage Information. Microsoft automatically collects this
information, which may be associated with your organization, over the
internet, and uses it to help improve your installation, upgrade, and user
experience, and the guality and security of Microsoft products and services.
Windows Server has four (4) information collection settings (Security, Basic,
Enhanced, and Full), and uses the "Enhanced” setting by default. The
Enhanced level includes information required to: (i) run our anti-malware and
diagnostic and usage information technologies; (ii) understand device
quality, and application usage and compatibility; and (iil) identify quality
issues in the use and performance of the operating system and applications.

Choice and Control: Administrators can change the level of information w

[ 1 accept the license terms

o, NUIINFINUILANNITANRIILUIINYTUNT Which type of installation do you want? window, 11

\don Custom: Install Windows only (advanced)

@ ﬁ Windows Setup

=)

Which type of installation do you want?

Upgrade: Install Windows and keep files, settings, and applications
The files, settings, and applications are moved to Windows with this option: This option 5 only
available when & suppaorted version of Windows is already runming on the computer

Custom: Install Windows only (advanced)

The files, settings, and applications aren't moved to Wi
make changes to partitions and dr art the compt
recommend baclang up your files e you continue




v
@

<. \eniuiives Hard Disk Mgfnasszuuufiiinig lneideniiunine@aunsaaudeyanisla w3eld Hard
Disk v

@ & Windows Setup

Where do you want to install Windows?
| MName Teotal size Free space Type
” ‘, Drive 0 Unallocated Space 2329GB 2329GB

i’, Drive 1 Unallocated Space 2329GB 2329GB
+4 Befresh f’( Delete d Eormat Negw
" Load drver :_-I'l Extend

| Ne

&  AmusruavesiuiivafussuuuiRnisiunzay 9 ntiu nadu Apply uéane OK wie Format Hard
Disk tiaLasauAnfasEuUUfURAnTs

@ ﬂ. Windows Setup
Where do you want to install Windows?
Name Total size Free space Type
o Drive 0 Unallocated Space 2329 GB 2329 GB
'v, Drive 1 Unallocated Space 2329 GB 2329 GB
*4 Befresh f Delete & Eormat New
€4 Load driver ok Extend See  [pasars = M8 | Apply | [ Cancel |
MNext




Q oy Windows Setup
Where do you want to install Windows?

Name Total size Free space Type

— Drive 0 Unallocated Space 2329 GB 2329 GB

‘V’ Windows Setup ﬁ

"o To ensure that all Windows features work correctly, Windows might create
'0 additional partitions for system files

ML I 0K | [ Cancel

Mext

o0, IINUY LHaniunfnAIssuLUuAnIskaznn Next JWsuNsuastsuasinnsssuuuuinig ndanisanea
RRNGE DN BN TR

@ 5 Windows Setup
Where do you want to install Windows?
Mame Total size Free space Type .

p V' Drive 0 Partition 1: Recovery 499.0 MB 4820 MB Recovery
e Drive 0 Partition 2 1000 MB 950MB  System

- Drive 0 Partition 3 16.0 MB 160 MB  MSR (Reserved)
et S S D M-
|[ e Drive 0 Partition 4 2323 GB 2323 GB Primary
i = Drive 1 Unallocated Space 2329 GB 2329 GB
45 Refresh 7% Delete & Format New
&4 Load driver 'j Extend

et |

oo. WaRneszuuujuinisaialuasiusnuasseuusynnduiunuas Tinadu Ctri+Alt+Delete wiauiu
Wislddgninaemuuasiaiud msugauassuy iuswaruiidmualiasluluges Password wag
Reenter password Timilouiunan ﬂﬂﬂq:u Enter

Customize settings

Type a password for the built-in administrator account that you can use to sign in to this computer.

User name

Reenter password o-un-|
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B® Microsoft Windows 10

Pro

Windows eo Pro d1usumsufiaines PC, uiuldntazglnsaidinan b-in-e 1A210410150
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m.en  Windows eo Enterprise

Windows 10 Enterprise
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Microsoft
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13U Windows Update for Business
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m.@ Windows e@o Education

Windows eo Education iauaud@ivieu Windows eo Enterprise Wivdzgnuiuugeln
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Education

B Windows 10

Microsoft
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14 Windows Setup |i| = @

o= Windows'

Language to install: tEnglish (United States) -
Tirme and currency format: (Sl TE RN RS 1) -

Enter your language and other preferences and click "Mext" to continue.

osoft Corporation. All ights reserved.

. 3N lunsuansmasennfinnmLgy Wenanaly wazudufiuianntu inadu Next
& AdneENUL Install Now

“d Windows Setup | = | = @

o= Windows

Install now




& svvvarlildnuneadse31davse Product Key fusiagldaingdmiie @wlngjasinegiindas
AR ) 3edwBia nsdlnvewuuseulall Fsluduneuilenaavdslinesld Product Key Al us
i1agdalalanunsald Windows laegnafiuusesansamn

.\;} 8| Windows Setup
Activate Windows
If this is the first time you're installing Windows on this PC (or you're installing a different edition),
you need to enter a valid Windows product key. Your product key should be in the confirmation
email you received after buying a digital copy of Windows or on a label inside the box that
Windows came in.
The product key looks like this: XO0CG-X0000C )OO0 X000 00000
If you're reinstalling Windows, select I don't have a product key. Your copy of Windows will be
automatically activated later.
‘| |Ft HHH i|

Privacy staterment [ don't have a product key Mext

o, 9MUTEANAIALINUAVENS udLden | accept the license terms 901U AAN Next.

@ ﬂ Windows Setup —

Applicable notices and license terms

IMPORTANT NOTICE (followed by LICENSE TERMS) e

Diagnostic and Usage Information. Microsoft automatically collects this
information, which may be associated with your organization, over the
internet, and uses it to help improve your installation, upgrade, and user
experience, and the guality and security of Microsoft products and services.
Windows Server has four (4) information collection settings (Security, Basic,
Enhanced, and Full), and uses the "Enhanced” setting by default. The
Enhanced level includes information required to: (i) run our anti-malware and
diagnostic and usage information technologies; (ii) understand device
quality, and application usage and compatibility; and (iil) identify quality
issues in the use and performance of the operating system and applications.

Choice and Control: Administrators can change the level of information v

[ 1 accept the license terms




o, NUIWINHFINUILANNITANRAIILUTINYTUNI Which type of installation do you want? window, 11
1den Custom: Install Windows only (advanced)

@ ﬁ Windows Setup —

Which type of installation do you want?

Upgrade: Install Windows and keep files, settings, and applications
The files, settings, and applications are moved to Windows with this option: This option 5 only
available when & suppaorted version of Windows is already runming on the computer

Custom: Install Windows only (advanced)

The files, settings, and applications aren’t moved to Windows with this option. If you want to
make changes to partitions and drives, start the computer using the insta
recommend backing up your files before you continue

tion disc. We

2
o

<. \denWuiued Hard Disk Nefinds szuvdifnas laeideniiuninedamnsaauteyaiitls viely Hard
Disk Tyl

@ 4 Windows Setup
Where do you want to install Windows?
Name Total size Free space Type
» yf Drive D Unallocated Space 2329 GB 2328 GB
;‘, Drive 1 Unallocated Space 2329 GB 2329 GB
*¢ Befresh 'R Delete \.Jﬂr:m'..-ﬂ New
@9 Load driver 'j Extend
[ Net

«  AmuarwievesiuidmAuszuudfiRnmsTimanzay 9ty nads Apply wdana OK wiie Format Hard
Disk tieLasuufAnfaseuUUf URAnIs



— b
@ fy Windows Setup
Where do you want to install Windows?
&, o Windows Setup
Where do you want to install Windows?
| Name Total size Free space Type
: I/ Drive 0 Unallocated Space 2329 GB 2329 GB
V| Windows Setup b
|
W To ensure that all Windows features work correctly, Windows might create
‘ 0 additional partitions for system files
|
Ref
Lhios [_Cancel ]
uer'.

®0. IINUU LHanHuUNRAAITEULUUANTLAZNA Next TUSuNIuastsuasinatssuuUunnig ndinisanaa
@59 LA30IEIYMInilaass

@ 5 Windows Setup
Where do you want to install Windows?
‘ Mame Total size Free space Type
p V’ Drive 0 Partition 1: Recovery 499.0 MB 4820 MB Recovery
|
S~ Drive 0 Partition 2 100.0 MB 950MB  System
| ;, Drive 0 Partition 3 16.0 MB 160 MB  MSR (Reserved)
— Drive 0 Partition 4 2323 GB 2323GB Primary
| < Drive 1 Unallocated Space 2329 GB 2329 GB
+3 Refresh < Delete & Format New
&4 Load driver \j Extend

00, NHRINABLTAABSAT Windows oo L@59ud7 ABNIMDIZYIN1S Restart fatesdnlulid wazidhgnii
Settings 191911n151d License Windows eo %38 Activate Key 9011511%n59u Editions Ats1lavinnisas
Windows eo anéfalaiil Key l9ina Do this later



It's time to enter the product key

Look for it on the box that your Windows DVD came in, in an email that shows that you bought
Windows, or on the Certificate of Authenticity sticker, which you'll find on your PC, power adapter,
or inside the battery compartment of your laptop. (It's okay to remove the battery, so long as your
laptop is plugged in.)

Enter the product key

It looks similar to OGO XK - XOOO0C- X000 X0000C

e, 53UV NAONIDNITAINUAAIAIN 9] F09N15ARAS THINN151EN Use Express Settings

Get going fast

Change these at any time. Select Use Express settings to:

Personalize your speech, typing, and inking input by sending contacts and calendar details, along
with other associated input data to Microsoft. Let Microsoft use that info to improve the suggestion
and recognition platforms.

Let Windows and apps request your location, including location history, and use your advertising 1D

to personalize your experiences. Send Microsoft and trusted partners some location data to improve
location services.

Help protect you from malicious web content and use page prediction to improve reading, speed up
browsing, and make your overall experience better in Windows browsers. Your browsing data will be

sent to Microsoft.

Automatically connect to suggested open hotspots and shared networks. Not all networks are
secure.

Send error and diagnostic information to Microsoft.

Use Express settings

oan. dmsuidunauiamesdiusvitnisidsn | own it

o TUUIEIILADNI1Y Sign in WW1d Windows nagisnsaangideudildaruniuda® Microsoft Account
wiu n13ldBwaiidu Hotrmail MSN Outlook wgdssuy
Fetnlddesnislanseladl Microsoft Account Trdnuluiiielddydianiziaiasiitianin Account Local
Inen13na Skip This Step Tunou (Microsoft Account @519w3)
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Make it your's

Your Microsoft account opens a world of benefits. Sign in for your personalized experience. Learn
more.

No account? Create one!

Sign in

o&. TUNBUNNTASI Account Local

1den Your Account

User name :Ié%ﬁﬁmmi

Password : 1d Password il518i04n13
Reenter Password : 81 Password Edmﬂ%;ﬂ

Password hint : lafueanlUsia Password Liansaian Password a1uuu aenld Password ass 9

Create an account for this PC

If you want to use a password, choose something that will be easy for you to remember but hard for
others to guess.

‘Who's going to use this PC?
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B command Prompt X S |15 u x

C:\Users\pongp>ping google.com

Pinging google.com [2404:6800:4001:808::200e] with 32 bytes of data:
Reply from 2404:6800:4001:808::200e: time=25ms
Reply from 240U4:6800:U001:808::200e: time=26ms
Reply from 2U0U:6800:U001:808::200e: time=25ms
Reply from 2404:6800:4001:808::2080e: time=25ms

Ping statistics for 2404:6800:4001:808::200e:

Packets: Sent = U, Received = 4, Lost = 0 (0% loss),
Approximate round trip times in milli-seconds:

Minimum = 25ms, Maximum = 26ms, Average = 25ms

C:\Users\pongp>ping pantip.com

Pinging pantip.com [2001:c00:4618:cafe:1996::167] with 32 bytes of data:
Reply from 2001:c00:4618:cafe:1996::167: time=5ms
Reply from 2001:c00:4618:cafe:1996::167: time=bms
Reply from 2001:c00:4618:cafe:1996::167: time=1lUms
Reply from 2001:c00:4618:cafe:1996::167: time=5ms

Ping statistics for 2001:c00:U4618:cafe:1996::167:
Packets: Sent = U, Received = 4, Lost = ® (0% loss),
Approximate round trip times in milli-seconds:
Minimum = 5ms, Maximum = 14ms, Average = 7Tms
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Request timed out ¢4l

BE¥ Command Prompt 3 =l = *

C:\Users\pongp>ping gsb.com

Pinging gsb.com [74.200.39.24] with 32 bytes of data:
Request timed out.
Request timed out.
Request timed out.
Request timed out.

Ping statistics for 74.200.39.24:
Packets: Sent = U4, Received = 0, Lost = U4 (100% loss),

C:\Users\pongp>
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| C:\Users\pongp>ping /?

| Usage:
|

Option
=t

=T
-J
-k
-w

—C
P
-1

ping [-t] [-al [-n count] [-1 size] [-f] [-i TTL] [-v TOS]
[-r count] [-s count] [[-j host-list] | [~k host-list]]
[-w timeout] [-R] [-S srcaddr] [-c compartment] [-p]
[-4] [-6] target_name

5

count
size

TTL
TOS

count
count
host-1list
host-list
timeout

srcaddr
compartment

Ping the specified host until stopped.

To see statistics and continue - type Control-Break;

To stop - type Control-C.

Resolve addresses to hostnames.

Number of echo requests to send.

Send buffer size.

Set Don't Fragment flag in packet (IPvi-only).

Time To Live.

Type Of Service (IPvl-only. This setting has been deprecated
and has no effect on the type of service field in the IP
Header).

Record route for count hops (IPvi-only).

Timestamp for count hops (IPvi-only).

Loose source route along host-list (IPvid-only).

Strict source route along host-list (IPvi-only).

Timeout in milliseconds to wait for each reply.

Use routing header to test reverse route also (IPv6-only).
Per RFC 5095 the use of this routing header has been
deprecated. Some systems may drop echo requests if

this header is used.

Source address to use.

Routing compartment identifier.

Ping a Hyper-V Network Virtualization provider address.
Force using IPvi.

Force using IPv6.

Liafes nartusuandsiuinnaudstungavieuluuisgas (Request Timed Out) Fswniaatleymn
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EE command Prompt ® | [ O X

C:\Users\pongp>ping google.com -t

Pinging google.com [2404:6800:4001:808::200e] with 32 bytes of data:
Reply from 2404:6800:4001:808::200e: time=25ms

Reply from 2404:6800:4001:808::200e: time=25ms

Reply from 2404:6800:4001:808::200e: time=26ms
Reply from 2U404:6800:U4001:808::200e: time=26ms
Reply from 2404:6800:4001:808::200e: time=26ms
Reply from 2404:6800:U001:808::200e: time=25ms
Reply from 2404:6800:4001:808::200e: time=26ms
Reply from 2U404:6800:U4001:808::200e: time=25ms
Reply from 2404:6800:U4001:808::200e: time=25ms
Reply from 2404:6800:4001:808::200e: time=26ms
Reply from 2U404:6800:U4001:808::200e: time=25ms
Reply from 2U404:6800:U4001:808::200e: time=25ms
Reply from 2404:6800:4001:808::200e: time=25ms
Reply from 2404:6800:U001:808::200e: time=25ms
Reply from 2U404:6800:U4001:808::200e: time=25ms
Reply from 2404:6800:4001:808::200e: time=26ms
Reply from 2404:6800:U001:808::200e: time=35ms
Reply from 2404:6800:4001:808::200e: time=29ms
Reply from 2404:6800:U4001:808::200e: time=29ms
Reply from 2404:6800:U4001:808::200e: time=29ms
Reply from 2404:6800:4001:808::200e: time=28ms
Reply from 2404:6800:U4001:808::200e: time=30ms
Reply from 2404:6800:U4001:808::200e: time=25ms
Reply from 2404:6800:U4001:808::200e: time=25ms
Reply from 2404:6800:U001:808::200e: time=25ms

.o Tracert
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C:\Users\pongp>tracert google.com

Tracing route to google.com [2404:6800:4001:808::200e]
over a maximum of 30 hops:

1 8 ms 7 ms 7 ms 2001:fbl:fc6:d3:39cb:1b1d:9b93:cff0

2 7 ms 8 ms 7 ms 2001:fbl:feb:d::6d

3 5 ms 5 ms 4 ms 2001:fbl:feb:d::6¢c

4 66 ms 6 ms 5 ms 2001:fb0:1099:99::301

5 8 ms 8 ms 7 ms 2001:fb0:1099:99::360

6 8 ms 8 ms 8 ms 2001:fb0:1:19:171:102:254:65

7 8 ms 7 ms 6 ms 2001:fb©:1:25:171:102:254:232

8 * * * Request timed out.

9 8 ms * * 2405:4000:800:1::2

10 26 ms 26 ms 26 ms 2U06:4000:900:3::167

11 27 ms 26 ms 26 ms 2001:u4860:1:1::3a0

12 26 ms 26 ms 27 ms 2404:6800:8078::1

13 27 ms 27 ms 27 ms 2001:4860:0:1::fee

14 29 ms 27 ms 27 ms 2001:4860:0:116a::c

15 31 ms 28 ms 27 ms 2001:4860::1c:U4000:ecba

16 27 ms 26 ms 26 ms 2001:4860:0:1::1603

17 25 ms 25 ms 25 ms kul@8s12-in—x0e.1el00.net [2404:6800:4001:808::200e]
Trace complete.

FRUTNR
w.aA84 ipconfie
HudildiGengteyaneafuaeniinmesiisldnuegindnsnuaueglst fimsdeudevie
Weldsueguield uazlinsimuadierlsly msduldnulaefiaunidiin cmd Tuges search veq
Window #&nady Enter %Uswﬂgwﬁwmﬂﬁ’;ﬂ%ﬁmﬂﬁnﬁﬂﬁ nduifia ipconfie wieRuw ipconfie
/all telszuuuansseaziBonuniian



1' E¥ Command Prompt X |+ > - 8] X

iC:\Users\pongp>ipconfig /all

JWindows IP Configuration

Host Name . . . . . . . . . . . . : PongpisitPC
Primary Dns Suffix f

Node Type . ¢ & & « ¢ & % « & & % ¢ Hybrid

IP Routing Enabled. . . . . . . . : No

WINS Proxy Enabled. . . . . . . . : No

Ethernet adapter Ethernet:

Connection—-specific DNS Suffix

Description . . . . . . . . . . . : Intel(R) Ethernet Connection (14) I219-V
Physical Address. . . . . . . . . : FC-34-97-C1-F9-9D
DHCP Enabled. . . . . . . . . . . ! Yes
Autoconfiguration Enabled . . . . : Yes
IPv6 Address. . . . . . . . . . . : 2001:fbl:d3:7d1uU:55fb:8797:e59:73d0(Preferred)
Temporary IPv6 Address. . . . . . : 2001:fbl:d3:7d14:393c:6214:5d95:5351(Preferred)
Link-local IPv6 Address . . . . . : fe80::3fde:73dd:a9f:7el7%5(Preferred)
IPvll Address. . . . . . . . . . . : 192.168.1.u8(Preferred)
Subnet Mask . . .« . « &« &« « « . = ! 255.255.255.08
Lease Obtained. . . . . . . . . . : Monday, April 24, 2023 7:31:40 AM
Lease Expires . . . . . . . . . . : Tuesday, April 25, 2023 12:53:14 PM
Default Gateway . . . . . . . . . : feB80::1%5 _
192.168.1.1 IP 21219
BHCP: Server . . « « » & « & = » = ¢ 192,168.1.1
BHEPvE IAIE & & & & & % = ¢ & » = ¢ 1173193831
DHCPv6é Client DUID. . . . . . . . : 00-01-00-01-29-A3-34-01-FC-34-97-C1-F9-9D
DNS Servers . . « . « . &« « « . « ! 2001:fb8:188::2087:U9

2001:fb0:100::207:29

203.144.207.29

203.144.207.49
NetBIOS over Tcpip. . . . . . . . : Enabled

NnfegsaziuineuiAesisesll dn1sauauluudiesidn (Ethernet adapter Ethernet)
wiladieunaldiueguazil IP address Ao oxb.obr.0.cx Wazilausdaiudumasiinuiu Default
Gateway 911l IP address ocb.0oc.0.0
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1 ; View your basic network information and set up connections
Control Panal Home
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@ Home *4 Advanced sharing settings - o »
* = 4 " - Netw_ » Advanced shasing sem_ v O - Pa P

| Find a setting

Change sharing options for different network profiles

Network & Internet
Windows creates & separate network profile for sach network you use. You can choose specific options for

each profile.
I B status Private
Guest or Public [cumrent profile)
& Wi-Fi
Metwork discovery
=  Dial-up When retwork discovery s on, this computer can see other network computers and devices and is
wisible 10 other network computers.
=T
() Turm on network dscovery
ot W () Tuen off network discovery

* Airplane e File and printer shanng
When file and printer sharing is on, files and prnters that you have shared from this computer can

o) Mohbile hotspot be accessed by people on the neheor.

{®) T on file and primter sharing
{0 Temn olff file and printer shanng

& Proxy

All Networks

1 [

71 All Networks As7111318 Password protected sharing lvissAauguanua1auaIng Save

Changes

‘ Settings
@ Home *§ Advanced sharing settings = o X
- * 4 *# - Netw. » Advanced sharing setti_ w & SearchCc 2

| find a setting sccuss files in the Public folders. -

() Twm on sharing 50 anyone with netwark access can read and write files in the Public
Network & Internet folders

{®) Tum off Public folder sharing (people logged on to this computer can still access these

falders)

ﬂ' Status

@& Wi-Fi When media streaming is on, people and devices on the network can access pictures, music, and
videas on this cemputer. This computer can alse find media en the network.

Media streaming

= Dial-up t vedia streaming options
File sharing connectians
i it Windows uses 128-bit encryption to help protect file shaning connections. Some devices don't
support 128-bit encryption and must use 40- or 56-bit encryption.
g Airplane mode (@) Use 12B-bit encryption to help protect file sharing connections (recommended)

) Enabie file sharing for devices that use #0- or 56-bit encryption

40 Mobile hotspat
! Password protected sharing
@ Br When password protected shasng is on, only people who have a user account and password an
iy this computer can access shared files, printers attached to this computer, and tha Public foldars.
Te give other people access, you must turn off passwerd protected sharing,

) Tum on password protected sharing
{®) Tum off passward protected sharing

¥ Save changes Cancel

NUUALUN Folder isdimansazuasiuaudu waznauunduiudaden Give Access to

Specific People
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2 Network access

Choose people to share with

Type a name and then click Add, or click the arrow to find someone.

| B Yl Add

Name Permission Level

!, Vasant Vianrungruang (vasant vr@hotmail.com) Owner

I'm having trouble sharing

{;‘Share Cancel

e

{folder
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