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1. BoBea BO Temarta

Ha noueToKoT o4, cemuHapcKaTa paboTa Ke ce gafe KpaToK npernes 3a norteknoto Ha TCP/IP npoTtokonor,
HEeroB OMNUC, 3afia4MTe 3a KOW e 3aJ0/KeH U Kou Tpeba ycrnewHo Aa M U3BpLIK, Kako U nogenbata Ha
cnoesu Ha TCP/IP mopenot. MoTtoa cneaysa cnopeaba Ha TCP/IP mogenot co OSI mMoaenot, HUBHU
npeaHoctTM u Hegoctatoum. Ce gaBa ONMC Ha C/I0jOT 3a NpUCTan A0 MPeXKa, Ce ONuLIYBa agpecupareTo
Kaj IPv4 1 IPv6, HNBHM KapaKTepUCTMKKM, MOHATAMy Ce AaBa ONMUC U HA TPAHCNOPTHUOT CN0j, aNJNKaLUUKUOT
cnoj, cnopeaba Ha anaMKaUMCKMOT coj Kaj TCP/IP n anauKaumMckmoT cnoj Kaj OSI mogenot. M Ha Kpaj e
[3aAeH ONUC 32 HAYMHOT Ha AoAeNyBakbe Ha JOMEH UMUHA U HUBHU KaPaKTEPUCTUKM.

2. Notekno Ha TCP/IP

TCP/IP MpeXHMOT NPOTOKON BOAM MOTEKAO Of, eKCcnepumeHTasHaTa Mpexka HapedeHa ARPAnet wu
HEeroBMOT Pa3BUTOK 3amMoYyHan BO ceaymaeceTuTe roguHun og, aAsaeceTvot seK. Mputoa TCP/IP mpexHUOT
NPOTOKO/1 MOXKe A3 Ce Hab/byZyBa KaKo CTaHA4APA UM KaKo M3BPLUHA KOMMOHEHTA.

TCP/IP ctaHgapaoT npeTcTaByBa CMCTEM 04, Npasuaa AedpuHMpaHn 3a KoMyHuKaumja 8o TCP/IP mpeskute.
Hopaeka nak TCP/IP usspluHaTa KOMMNOHeEHTa e codTBEpPCKa KOMMOHEHTa Koja rv mM3Bplysa GyHKLMMTE CO
KOW Ce OBO3MOMKYyBa KOMMjyTepoT Aa yyectsysa Bo TCP/IP mperkaTa. Ynorata Koja ja BpLM OBOj MpeKeH
NPOTOKO/ e AafeHa Ha camka 1. [1]
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Cnunka 1

TCP/IP BO CBOjOT COCTaB BK/lydyBa MHOTY Ba)KHM KapaKTEPUCTMKM, KoM Tpeba Aa ce 3HaaT 3a Aa MoKe Aa
ce pewu ogpeneH npobaem. Hekou og, TMe KapaKTEPUCTUKM ce cegHuBe:

e Jlornuyko agpecupame

e  PyTtupame

*  Ume Ha pesonyumja (name resolution)

e KOHTpO/a Ha rpeLika U KOHTPOa Ha TeK

e [loapLiKa 3a aniMKaumja

2.1 Onuc Ha TCP/IP mopgenort



TCP/IP e cucTem of, NPOTOKO/IN, @ NPOTOKOJ/IOT € CUCTEM O Npaswuia u npoueaypu. Bo noronemmor gen
Xap4BepPOT U cOPTBEPOT HAa KOMMjyTEPUTE KOM KOMYHMLMPAAT Ce TUe WTO MM M3BPLUYBaaT npasuaaTa u
npoueaypute Ha TCP/IP komyHuKauujaTa.

CeKoj npoToKon, BKAy4yBajku ro n TCP/IP mopa Aa 04roBopu Ha cneaHMBE 3a4aum:

e [ogenba Ha MopakWMTe Ha Manu OEA0BM 33 A3 MOMKE MOAATOKOT ePUKAacHO Aa NOMWUHE HU3
MegnyMOT 3a NpPeHocC.

e [la KOHTaKTUpPa CO MPEKHMOT aganTep.

e Appecuparse: KomnjytepoT Koj rm fobusa nogatoumnte mopa aa buae cnocobeH ga ja npenosHae
nopaKkaTa Koja ja ,06uBa, a KOMNjyTepoT Koj MCnpaka Mopa NogaToOKOT Aa ro UCNpaTh Ha TOYHA
(BucTmMHMTA) agpeca.

e [la ro u3pyTMpa NaKeToT BO NOgMperKaTa Ha AECTUHALMCKMOT KOMNjyTep, AypU U aKo U3BOPHaTa
W flecTUHALMCKaTa NoAMpeKa npunaraaT Ha pasanyHM GU3NUKN MPEKM.

e [laro npudaTtv No4aTOKOT 04 anavKaumjaTa U aa ro npegaze Ha mpexkara.

e [laro npudaTv NOAaTOKOT 04 MperKaTa M Aa ro npejaje Ha anavKauujara.

3a #o6po m3BpLyBarbe Ha 3agaunte, TCP/IP NpoTOKO/IOT € NoAesieH Ha PasINYHU 4e/10BM KON TEOPETCKM
ce HesasucHM eaeH opf Apyr. Cekoja KOMNOHEHTa e O4roBOpPHa Camo 3a edeH Aen o4 MpoLecoT Ha
KOMyHMKaumja. KOMMOHEHTMTE ywwTe ce BMKaaT M C/0eBu, a 0BOj mogen Ha TCP/IP npoTokonot Koj
C/IMKOBMTO € NPUKa)KaH Ha C/IMKa 2 U MMa M3rnes Ha CTek (MaraumH) ywrte ce Hapekysa u TCP/IP moaen.
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YeTupuTe cnoja Kou ru coapkm TCP/IP moaenort ce cneaHuse:

e Cnoj 3a npuctan Ao mpexa - Obesbeaysa nHtepdejc co pusnykata mpea. lo gasa popmartor
Ha NoAaTOKOT 33 NPEHOC HU3 MeaMyMOT M NOSATOYHUTE agpecH 3a NoOAMpPErKaTa BP3 OCHOBA Ha
afpecute Ha pU3MYKMOT xapasep. Obe3besyBa KOHTPOMA Ha MPELLKM 3a NodaTounTe 40CTaBeH
Ha dU3MYKaTa mpexka.

¢  WHTepHeT cnoj - Obe3benyBa NOrMUKO, XapABEPCKO-HE3ABUCHO ajpecuparbe, Na nogarouuTe
MOXKaT 4a MMHYBaaT MNoOMelry MPEXUTE CO PasAUYHU OUBUYKKM apXUTEKTYypu. WCTo TaKa
obesbeanyBa M pyTUparbe 3a HamasyBarbe Ha coobpakajoT M AaBa NoAAPLIKA 33 MCNOPaKa NPeKy
mefympeskarta (internetwork). Bplumn npeTeopatbe Ha GU3MUKUTE aApecu BO IOTUYKM aapeci.

e TpaHcnopTeH cnoj - O6e3beayBa KOHTPOAA Ha TEK, KOHTPONA Ha FPELIKM KaKo M CepBUCU CO
noTepaa 3a mefympexkarta. Cay»Ku Kako HTepdejc 3a MPEeXKHU ananKkaumu.,

e AnAuKaumcku cnoj - Obesbenysa anivKauMmu 3a pellaBarbe Ha MPEXHM Npobiemu, NpeHoc Ha
[0aTOTeKW, ogganedyeHa KOHTPoia v MHTepHeT aKTUBHOCTU. MCTO TaKa ro noapiysa MPEeHMOT
nHTepdejc 3a anaMKauucko nporpamuparse (APIs) co Koe ce 0BO3MOXyBa nporpamure
HanuwaHu 3a oapeaeHN onepaTUBHM OKOANHU A3 MMaaT NPMCTan Ha mpexkara.

Kora TCP/IP npoTOKONOT MoaroTsyBa NOAATOK 3a MPEHOC HM3 MpexkaTa, CeKoj C/10j o4 ucrnpaKkaykaTta
MalWMHa AoAaBa €/10j 3a MHPopMaumja Ha NOAATOKOT Koja b1 Buna peneBaHTHA CO COOABETHUOT C/10j Ha



npyvmaykaTa mawmuHa. Ha npumep, MHTEpHET CN0jOT Ha M3BOPHMOT KOMMjyTep A0AaBa 3ariaBue Co HeKoja
MHPOpPMaLMja KOja e 3HaYajHa 3a MHTEPHET C/I0jOT HAa NPMMAYKMOT KomnjyTtep. OBOj NpoLec NoOHeKoraw ce
HapeKyBa eHKancynauuja. Kora ncnpkareTo Ke 3aBpLuM OBMe 3arnaBuja ce OTCTPaHyBaaT o4, NOAaTOKOT.
(1]

3. TCP/IP n OS1 moaen

MpexHaTa uHAYCTpMja uMa CTaHZapAeH cefyM-CNOeH MpeXKeH MPOTOKoAN Koj ce BuKa Open Systems
Interconnection (OSI) mogen. OSI moaenoT ceywTte 6un Bo pa3soj Kora TCP/IP moaenoT ce nojasua.
TCP/IP He oarosapa co OSI moaenot. Kako 1 Aa e 1 ABaTa MoAeNM MMaaT 3aeAHUYKN Lenu.

OSI moaenotT uman ronemo BAWjaHME BO Pa3BOjOT Ha MPOTOKOAUTE 3a MMNAEMeHTaumja, na Taka OSI
TepmUuHonorujaTa e npumeHeta Ha TCP/IP.

Ha cnmnka 3 e npuKkaaHa BpckaTa nomery Yyetnpu-caojHnot TCP/IP moaen u ceaym-cnojHunot OSI moaen.
Kaj OSI mopenoT ¢yHKUMWUTE LWTO M BPWM anaMKaUMCKMOT CNOj ce Aenat Ha TpW cnoja u Toa:
anJIMKaLMCKO, Npe3eHTauucko n cecucko. Ncto taka Bo OSI mogenot €nojoT 3a nNpucTan A0 Mpexa e
nogeneH Ha nogaTtoyeH un ¢dm3mykmM cnoj. OBoj Npuog ja 3ronemysa nognoaenbata n Aonasa oapeseHa
KOMM/IEKCHOT, HO WMCTO TaKa OBO3MY)KyBa noronema ¢aekcMbunHOCT Npu pasBMBarbe Ha CEPBUC CO

cneunduyHmn GyHKUMK.
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Cepymte cnoja Ha OSI mogenoT ce cnegHuTe:

e ®u3nuKK cnoj - [0 KOHBEPTUPA NOAATOKOT BO €IEKTPUYEH WU/IM aHANOMEH CUFHAA 33 NPEHOC HU3
MeZNyMOT.

¢ NopatoueH cnoj - 06e36eayBa MHTepdEjc CO MPEKHMOT aZaNTEP U M OAPKYBA TIOTUYKUTE BPCKU
3a noampekaTta.

e MpeKeH cnoj - Moap»KyBa N0rMYKO aapecupare 1 pyTupame.

e TpaHcnopTeH cnoj - 06e36esyBa KOHTPOIA Ha MPELLKN M KOHTPO/1a Ha TEK 3a MefympexkaTa.

e CecucKu cnoj - BocnocraByBa cecun nomery aniMkauuute n Komnjytepure

¢ [pe3eHTauMCcKu cnoj - [o NnpeBeayBa NOAATOKOT BO CTaHAapAeH ¢opmar, ynpaBysa co
eHKpUnLuMja M NoAaToYHa Komnpecuja

¢ AnamKauuckum cnoj - 06esbenysa mpexeH MHTepdEjC 3a aNNUKALUKUTE, NOAPKYBA MPEKHM
anAnKaLMK 32 MPEHOC Ha AATOTEKM UTH.



Tpeba ga ce 3anomuHu geka OSI u TCP/IP mogenute ce MHOTY C/AMYHW CO BaXHWUTE TPAHCMOPTEH U
nHTepHeT (MperkeH Bo OSI) cnoj. OBMe C0eBU BKAYYyBaaT 3HAYajHU U KapaKTEPUCTUUYHN KOMMNOHEHTU OA,
CMCTEMOT Ha MPOTOKO/IM U He e CYy4ajHOCT Kora MMMHbATa Ha NPOTOKO/WUTE Ce AaBaaT cnopej oBue ABa
cnoja, na Taka TCP/IP npoToKo/0T e uMeHyBaH Kako TCP nopaau TpaHCMOPTHUOT cnoj (transpotrt layer
protocol) u IP nopaau nHTepHeT cnojor (Internet/Network layer protocol). [1]

3.1 NMNoaaTo4yHU NnakeTu

Kora HW3 MpPOTOKONOT ce BPLWKM MPEHOC Ha MOoAaTouM OAHOCHO MaKeTM CO NoJaTOUM, CEKOj CNoj v
NOBWKYBa CEPBUCUTE KOM My ce NOTPeOHWU. Kora NakeToT MUHYBa HU3 CIOEBUTE Ha M3BOPHMOT KOMNjyTep,
CeKoj cnoj My Aofaea ogpeaeHa nHbopmalmja Koja ce Hapekysa 3arnasme. Kako NakeToT NpemMmnHyBa BO
CNeaHMOT CNOj TaKa TOj CTaHyBa MOro/iem M OCBEH NOAATOKOT LUTO O COAPMKM M COAPNKM U MHPOpMaLMmTe
WwTo rv goaasaart cnoesute. OBOj NpoUEC e NPUKaXKaH Ha cvKa 4. A obpaTeH npoLlec Nak HacTaHyBa Kora
NakeToT Ke NPUCTUTHE Ha AeCTUHALMCKMOT KoMNjyTep. Kako WTo NakeToT 041 04 A0/HUTE KOH NOroOpHUTE
CNI0EBM TaKa NAKeToT Ce HaMasyBa, a COOABETHUOT C/10j ja KOPUCTU MHPOpMaumMjaTa WTo bmna gopaseHa
KaKo 3arnaBue o4 UCTUOT C10jHa M3BOPHUOT KOMMjyTep.
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Cnvka 4

MoAaTOYHMOT NaKeT U3rnesa Pas/IMYHO 33 CEKOj C/10j U CeKOj C/oj HAa NaKeToT My AaBa Pas/IMyHO UMe.
MMuHbaTa KoM ce KpempaHu 3a NogaTouyHUTE NakeTu 3a CEKOj CNoj nocebHo ce:

e [lofaTOYHMOT NaKeT KpenpaH BO anIMKALMCKMOT C/10j Ce BMKA Nopaka.
e [lofaToOYHMOT NAKeT KpenpaH BO TPAHCMOPTHUOT C/10j KOj BPLUM eHKamncynalmMja Ha nopaKkaTta oz,
anNANKALLMCKMOT C/10j Ce BUKA CErMEHT.
e [lo4aTOYHMOT MaKeT KpeupaH BO MHTEPHET C/10jOT KOj BPLUM €HKancynauuja Ha CEermeHTOT of
TPaHCMOPTHMOT C/10j Ce BUKa AaTarpam.
e [lofaTOYHMOT NAKeT KpeupaH BO C/I0jOT 3a MPUCTAN A0 MpeXa KOj BPLUM eHKancy/laumja n moxe aa
Hanpasu nognoaenba Ha AaTarpamMoT 04, UHTEPHET CN0jOT Ce BMKa pamMKa. [1]

4. Cnoj 3a npucran ao mpexa (Network Access layer)

CnojoT 3a mpucTan Ao mpexa e efeH o4, NOMUCTEPUO3HUTE M HajMaNKy eaQHOIMK CN0j Of OCTaHaTuTe
TCP/IP cnoesu. OBOj C/10j € 0AroBOPEH 3a cepBUCUTE U DYHKLMUTE KOWU ce NoTpebHM 3a NoAroToBKa Ha
noAaToKOT 3a Aa ce NpaTtu Ao dusmykaTa mpexa. OBMe 04roBOPHOCTU BKyYyBaaT:

*  UHTepdepeHumja (KOHTAKT) CO MPEKHMOT aganTep Ha KOMMjyTepoT

hd KoopauHupake Ha NoAaTOYHMOT NPEHOC CO KOHBEHLMMUTE 33 COOABETEH MeToZ, 3a npucran



e KoHBepTupatrbe Ha NOAATOKOT BO GOPMAT Ha €NEKTPUYHMN MM aHANOTHM MUMIY/CK 33 A3 MOXKe Aa
ce npeHecyBa HM3 MeaUYMOT 3a NPEeHOC
¢ [lpoBepKa 3a rpeLikn Ha HOBOLOBMEHMOT NOAATOK

e BHecyBarbe MHPOPMALMja 04 NPOBEPKATA Ha FPELIKK BO U3I@HUOT NOAATOK

Cnojot 3a npucTan 4o Mpexa AeduHMpa npoueasypu 3a MHTepdepeHuMja CO MPENKHMOT XapaBsep M
npucran 4o MegMymoT 3a npeHoc. Bo BHaTpelHOCTa Ha OBOj CN0j MOXe 4a ce Hajae edHa ronema u
CNIOXKeHa BHATpellHa Urpa o4 XapABep, copTBep M KapaKTEPUCTMKM Ha MeguymoT 3a NpeHoc. 3a Kan,
NOCTOjaT MHOTY Pa3NNYHM TUMOBM HA GU3NYKM MPEXKM KOM MMAAT CBOM KOHBEHLMMU M BUAO Koja og, oBue
GU3MUKM MpeEXN MOXKe Aa ja dopmMpa OCHOBATa 3a C/0jOT 33 NPMCTan 40 MpeKa.

[obpaTa BecT e Toa LWTO C/MOjOT 33 MPMUCTan A0 MpeXKa € CKOPO HeBUA/MB 338 OBUYHMOT KOPUCHMK.
[pajBepoT Ha MPEXHUOT aganTtep BO Map CO KAy4yHu low-level KOMNOHEHTM 04, OMNEPaTUBHUOT CUCTEM,
ynpasyBa CO MOBEKETO 0/, 3a4aunTte M rm ncnpaka 40 C10joT 3a NpUcTan 40 MpexKa Npu WTo noTpebHu ce
HEKOM KpaTKM KOHOUrypauMCKM 4YeKopu Kou ce 6apaaT 04, KOPUCHMKOT. OBMe 4YeKopu CcTaHysaaT
noegHocTaBHM co noaobpeHunot plug-and-play Kako n aBTOKOHOMIypauMCKUTE KapaKTEPUCTUKKM Ha

AeCKTon onepatnBHUTE CUCTEMU.

Mputoa Tpeba ga ce 3anameTn AeKa NPOTOKONAPHMOT cucTem nobapysa AONONAHUTENHU CepBUCK (YCayri)
33 MCnopaka Ha MoJaToKoT HM3 chneumdnyHn LAN cuctemn 3a ga Aojae 40 MPEXHMOT aganTtep Ha
AEeCTUHALUMUCKMOT (0ApeaULWHMOT) KOMNjyTep, OBUE CEPBUCU Ce BO LOMEH Ha C/10jOT 3a MpUCTan 40 Mpexa.

(1]
4.1 Cnoj 3a npucrtan go mpexxa n OSI mogen

Kako wto e cnomHato npetxogHo TCP/IP e oduumjanHo HesasuceH of, ceaym-cnojHMoT OSI mpeskeH
mogen, Ho OSl MmoaenoT YecTo ce KOPUCTM KaKo pamKa 3a pa3buparbe Ha NpoToKoapHUTe cuctemu. OSI
TEPMUWHO/IOTMjaTa M KOHLENTU ce 0cObEHO YecTn BO AUCKYCMjaTa 3a CN0jOT 3a NpUcTan A0 mpexka buaejkm
OSI mogenoT obesbenyBa [OMNONHUTENIHW MOAAENOBM HA LUMPOKATa KaTeropuja Ha MpexeH npucrtan.
Oswue noaaenosu gasaaT noronemo objacHyBarbe 3a BHaTpelHaTa paboTa Ha 0BOj €/10j.

KaKo WTo e npuKaxaHo Ha cnegHaTa cauka, TCP/IP cnojoT 3a npuctan A0 Mperka oAroBapa TOYHO CO
GU3NYKMOT M NoAaToOYHMOT cnoj. OSI GU3MYKMOT CNoj e OArOBOPEH 3a NpeTBOpakbe Ha MOoAaATOYHUTE
paMKW BO HM3a of, 6UTOBM KoM Ke ofroBapaaT CO KapaKTEPUCTUMKUTE KoM MM nobapyeBa meguymoT 3a
npeHoc. Co apyrn 36oposu, OS|I GU3NYKMOT cnoj BpLn

CUHXPOHM3aLMja Ha eNEeKTPUYHUTE MAM aHANOTHUTE UMNYACK cO dopmaTa Ha MOMEHTANHMOT NpeHoc. Ha
KpajoT o4, NPeHOCOoT, GU3UYKMOT CN0j MOBTOPHO MM NPETBOPa OBME MMMNY/ICK BO NOAATOYHA PaMKa.
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OSI| nogaToOYHMOT CN0j U3BPLUYBA ABE Pa3UYHU GYHKLMM U 0BUE DYHKLMKU Ce NOAENeHN Ha CheaHMBE ABa
noacnoja:

¢ Maedia Access Control (MAC) - OBoj noacnoj ro obesbeaysa nHTepdEjcOT CO MPEXHNOT aganTep.
[pajBepoT Ha MpeXHWOT aganTtep yecTo ce HapekyBa M MAC pgpajsep, a agpecaTa Ha OBOj
[ApajBep Koja LWTo ce foAenyBa yLwTe U Npu NPom3BoACTBO ce BUKa MAC agpeca.

e Logical Link Control (LLC) - OBoj noacnoj M3BplyBa NPOBEPKa Ha rPELUKM 33 PamMKUTE KOMU ce
ncnopayaHu Npeky nogmperkata W ynpasByBa CO /IMHKOBUTE (BPCKWUTE) momery ypegute Kowu
KOMyHMUMpaaT Bo nogmpekaTa. [1]

5. IPv4 Internet Protocol (IP)

IP NpOTOKO/IOT KOj ce Haofa BO MHTepHeT cniojoT og TCP/IP npotokonot obesbeayBa XMepapxMCKM,
XapA4BEPCKMU-HE3ABMCEH CUCTEM 33 aZlpecuparbe U HyAW CePBUCUM KOU CE HEOMXOAHW 33 AO0CTaByBabe HA
noJaTouMTe Ha KOMIMJIEKCHa, pyTupaHa mpeska. Cekoj mpeskeH apantep Ha TCP/IP mpeskata uma
eanHcTBeHa IP agpeca.

Cekoja IP agpeca e nogeneHa Ha gBa gena v Toa:

e [len Koj ja uaeHTUPUKyBa MpexKaTa

e [len Koj ro naeHTMoMKyBa XoCTOT O4HOCHO KOMNjyTepoT

lfonemuTe Mpexu mopa ga pesepBupaat ronem 6poj Ha 6uToBM of IP appecaTa 3a HUBHWUTE XOCTOBM,
AofeKa NaK Ha ManuTe MpeXn He UM ce NoTpebHU MHOry BUTOBM 32 XOCTOBUTE M TaMy MOHEKOrall He e
notpebHO ceKoj XocT Aa MMa eauHcTBeHa IP agpeca nopaam Toa WTO ce C/yyvyBa CUTE KOMNjyTepu Aa He
ce MPUKNYYEHN UCTBOPEMEHO Ha MpeXKa, Kako U Aa e ronemuot 6poj Ha Manu MpeXM 3Hauu aeka ce
notpebHun noronem 6poj Ha 6utosm og IP agpecaTa 3a MaeHTUOUKALMjA HA MpeXKaTa.

AzpecHWoT npoctop Ha IP agpecute e nogeneH BoO Knacu Ha agpecw. Ma Taka Bo Knaca A npsute 8 buta ce
KOpUCTaT 33 uaeHTMdMKaLMja Ha MpeXkaTa, a OCTaHaTUTe 3a MAeHTUMKauMja Ha XOCTOT, BO Knaca B
npsuTe 16 6uTa ce KopucTaT 3a nageHTUdPMKAUMja HAa MperKaTa, AoAeKa Bo Knaca C npeute 24 6uta. Cenak
nopagu noronema KOHTpoAna u orpaHuyeHmnoT 6poj Ha IP agpecu ce BoBeAyBaaT NoAMpPEKM, Kaje Aen of,
6uToBUTE 33 MAeHTMdMKaUMja Ha XOCTOT ce ynoTpebysaat 3a ngeHTudmKaLmja Ha nogmpekarta. Ha camka
5 ce NpuKaxaHW HEKOAKY NpUMepn o TPUTe TUMa Ha KNacu, Na Taka agpecute Kou 3anoyHysaaT co 201
npunaraaT Ha Knaca A, aKo 3ano4yHyBaaT co 211.14 npunafaat Ha B maM nak ako 3ano4yHyBaaT Ha
192.132.134 ce Ha C knacara. [1]
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5.1 IPv4 3arnaBue

Cekoj IP gatarpam 3ano4Hysa co IP 3arnasme. TCP/IP codpTBEpPOT Ha M3BOPHMOT KOMMjyTEP FO KOHCTPyMpa
IP 3arnasmeto. IP 3arnaBMeTo COApPM rosiema KoJiMuMHA of, MHbopmaumjaTa, BKAy4yBajku M w IP
agpecuTe Ha U3BOPHUOT U AECTUHALMCKMOT KOMNjyTep, AO/MKUHATA Ha AaTarpamorT, IP Bep3njaTta Kako u
cneunjanHn MHCTPYKLNUK 33 pyTepuTe.

Monunksata Kako 1 n3rnenoT Ha IP 3arnasmeTo ce gaaeHn Ha CAMKa 6, @ UMUEbaTa Ha NOAMHbATA U HUBHUTE

onucu ce:

e Bepsuja - OBa 4-6UTHO NoJie yKarKyBa Koja IP Bep3uja ce Kopuctn. MomeHTanHaTa Bep3uja Ha IP e
4. buHapHaTa npetctasa 3a 4 e 0100.

e  [onxuHa Ha uHTepHert 3arnasue (IHL) - OBa 4-6UTHO None ja AaBa Ao/XKMHaTa Ha IP 3arnaBueTo
Kako 32-6uteH 360p. MMHMManHaTa 40MKWHa e 5, a HeroBaTa 6uMHapHa npetctaea e 0101.

Bit Position: 0 - 8 16 24 "
Version IHL Type of Service Total Length
Identification Flags Fragment Offset
Time to Live Protocol Heoader Checksum

Source IP Address

Destination IP Address

IP Options {optional) Padding

Data

More Data...?7
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e Twun Ha cepBuc - MN3BopHata IP agpeca moXKe ga ogpean HeKoja cneumjasHa pyTvpadka
MHOOpPMaLMja MaAKO HeKou pyTepu ro WrHopupaat osBa none. Cenak BO AeHeEWHUTE
MMMAeMeHTaLMN BPeAHOCTUTE BO 0Ba 8-BMTHO Nosie ce cute Hyau.



e BKynHa pomkuHa - OBa 16-6MTHO none ja npuKaxysa AOMKMHATA Ha AaTarpPamoT, a M BKaydyBa
n IP 3rnaBmeTo 1M nogatovyHMoT payload.

e  WUpeHTUPMKaumja - OBa 16-6MTHO nose ro 3ronemyBa CEKBEHTHMOT 6POj HA NOpakUTe Kou ce
npateHn og u3BopHoTo IP. Kora nopaka e npaTteHa go IP cnoj n ako e MHOry ronema v He ja
cobupa BO eaeH patarpam, Toraw IP Bpwu dparmeHTUparbe Ha NopaKkaTa Ha NoBeKke gaTtarpamu,
Mpw WTO Ha cuUTe AaTarpamu UM [aBa UCT MAEHTUOUKALMCKK Bpoj.

¢ 3HameHua (flags) - OBa nose MHULMPA Jann € MOXKHA dpparmeHTaLmja.

e Fragment offset - OBa 13-6UTHO nNosne e HymepuyKa BPeAHOCT Koja ce AoJenyBa Ha cekoe
CYKLLeCMBHO dparmeHTUpame.

e Bpeme 3a usot - OBa none ro mepy BPEMETO BO CEKYHAM W CEKOj AaTarpam Mma ogpeneHo
Bpeme 3a Aa NOMWHe HU3 pyTepuTe M Aa CTUrHe A0 AecTMHauujaTa, ako BPeMEeTO Ha KMBOT
NOMMHANO, a AaTarpamoT He e CTUrHaT [0 AeCTMHaLMjaTa Toralw Toj ce NOHULITYBaA.

e [potoKon - 8-6UTHO None Koe KaxKyBa Koj NPOTOKO/ ce KOpUCTU. MPOTOKOAM KoM MOKe aa ce
KopwucTtart ce: ICMP, TCP, UDP.

¢ [MpoBepKa Ha 3arnaBueTo - OBa nose 4YyBa 16-6MTHa NpecmeTaHa BPeAHOCT CO Koja ja NpoBepyBa
Ba/IMAHOCTA Ha 3ar/faBUeTo.

e WUsBopHa IP agpeca - 32-6UTHO Nosie Koe ja YyBa afpecaTta Ha M3BOPOT.

e [NectuHauyucka IP agpeca - 32-6MTHO nNone Koe ja YyyBa agpecata Ha AecTMHaumjaTa Kage Tpeba
[a ce NpaTu NakeToT.

e |P onumuu - OBa none noap:ysa 6poj Ha ONUMOHANHW HAaNorafdyBarba Ha 3arn1aBUeETO, NPUMAPHO
KOPWUCTEHM 3a TecTUpatbe, Aebarnpatrbe 1 6e3besHocCT.

e Padding - buaejkM pomkuHata Ha IP onuum noneto e NPOMEHANBO, OBa MNoJje Aodenysa
AONONHUTENHU HYNTU BUTOBM BO BKYMHATA AOKMHA.

e |P data payload - OBa none 0bMYHO coap:KM ogpeneHn nogaToum HameHetn 3a TCP uaum UDP,
ICMP unu IGMP. KoanumHata Ha noZaToum Koja ja coapu oBa nose e npomeHnmea. [1]

5.2 IPv4 appecupame

IP agpecaTta e 32-6butHa 6uHapHa agpeca. OBaa 32-6buMTHa agpeca e noaeneHa Ha 4yeTUpu 8-BUTHU
CEermMeHTU Kou ce BMKaaT oKTeTW. Cenmak NyfeTo He ja KOpPMCTaT oOBaa penpeseHTaumja TyKy TOYKacT
nekageH ¢popmat. Bo 0Boj popmaTt ceKoj OKTET e MpeTcTaBeH CO AeKafeH 6poj Koj e eKBMBaNEHTEH Ha
6MHaApHUOT 6poj BO OKTeTOT. [eKaaHMoT 6poj moxe aa npumu BpegHocTn nomery 0 n 255. ToykacTa
pekagHa IP agpeca e gageHa co cnegHunos npumep: 209.121.131.14.

KaKo WTo e cnomMHaTo NpeTxoAHo eaeH Aen o IP agpecata cayu 3a uaeHTMdMKaumja Ha mpexKaTa, a
OCTaHaTMOT Aen 3a uaeHTUdMKaLmja Ha XOCTOT, Na BP3 OCHOBA Ha TOa NOCTOjaT Knacu Ha agpecu: A, B n C.
MoaenbaTa 3a Toa KONKY BUTOBM Ce KOPMCTAT 3a naeHTUPMKaLMja Ha MpeXKa, a KOJIKY 3a XOCT nocebHo 3a
CeKoja Knaca e fdageHa npetxogHo. [logenysBarwTo Ha IP agpecu ce BpwM of, CTpaHa Ha HenpoduTHa
opraHusaumja Koja ce BuKa ICANN (Internet Corporation for Assigned Names and Numbers) n oBaa
opraHusaumja ynpasyBa cO 6pojoT Ha AOCTanMHWM MpPEeXWM M caMoO Taa MMa MNpaBo Ada M Jofenysa
pocrtanHuTe IP agpecu Ha KomnaHuuTe. [1]

Cenak 3a Aa ce npenosHae ganu oapeaera IP agpeca npunara Ha HEKOja o4, KNacuTe ce cneaat ogpeseHu
npasuna Kou ce gepuHupaHun og amsajHepute Ha TCP/IP. A npasunata 3a Npeno3HaBakbe Ha afpecuTe ce:

e AKo 32-6uTHaTa bMHapHa agpeca 3anoyHyBa co 0, Toraw agpecaTa npunara Ha Knacara A.
e AKo 32-6uTHaTa bMHapHa agpeca 3anoyHyBa co 10, Toraw agpecata npunara Ha KnacaTa B.
e AKo 32-6uTHaTa bMHapHa agpeca 3anoyHyBa co 110, Toraw agpecarta npunara Ha Knacata C.



A pekagHaTa npeTcTaBa Ha KaacuTe cnopej OBue Npasuaa, Kako U agpecute KOW He BfierysaaTt BO K/acuTe ce

[3afeHn Ha cnepHaTa Tabena:

Knaca Bunapva uyudpa co | MNpeuor aen oA | Oncer Ha apgpecm Koum ce
Ha KOja agpecaTta Mmopa | TouKacra AeKagHa | otgpnaar
agpeca | Aa3ano4yHyea o, appeca Mmopa aa
3ano4HyBa 04,
A 0 0 po 127 10.0.0.0 po 10.255.255.255
B 10 128 po 191 127.0.0.0 po 127.255.255.255
C 110 192 no 223 192.168.0.0 ao
192.168.255.255
5.3

IPv6 e 128-6uTHa agpeca u ywTe e no3Hata nog umeto IP cnegHa reHepaumja. MpuymHaTta 3a ronemmor

afpeceH NPOCTOP IEXKN BO MOXKHOCTA A2 NOAPNKMU eeH BUANOH MPEXH.

HeKkou og, gocTurHyBatbaTa co BoBegyBare Ha IPv6 ce cnegHuTe:

MpowurpeHn MOKHOCTU 3a agpecupatrbe - He camo wTo IPv6 0BO3MOXKyBa NOBeKe afapecu, Taa
MCTO TaKa AoHecyBa U MHOry nogobpysatrba Bo IPv6 agpecuparseTo.

EpHocTaBseH ¢popmart Ha 3arnasue - Hekoun og noammwata Ha IPv4 nonvrbata ce eMMUHMUPaHK, a
[OAEKa ApYru ce BOBEAEHW KaKo OMUMOHA/HM.

MNoao6peHa nopapLiKa 3a gorpag6ba u onuum - IPv6 BKAydYyBa HEKOM MHPOPMALMM 3a 3arn1aBUETO
BO ONUMOHANHOTO npowwupeHo 3arnasue. Co 0BOj NpuoA ce 3rosemyBa OMNCEroT Ha MOXKHMU
MHPOPMALMOHM NoNUHba Be3 Aa ce TPOLIM NPOCTOP BO ABHOTO 3arnaBue.

O3HauyBame Ha TeK - IPv6 gatarpamute moxe Aa 61MaaT o3HauYeHM (MapK1paHu) og, cneunuduyHo
HMBO Ha Tek. HMBO Ha Tek e Knaca of gaTtarpamu Kow nobapysaaT cneumjanHM meToam 3a
ynpasyBamoe.

MNopobpeHa aBTeHTMKauMja U npuBaTHOCT - |IPv6 06e3benyBa aBTEHTUKALM]jA, LOBEPMBOCT U
TEXHWKM 3a nogaToyeH nHTerpmrer. [1]

5.3.1 IPv6 3arnasue

®opmaToT Ha IPv6 3arnaBmeTo e NpuKaxKaHo Ha cnurKa 7. MNpu WwTo moxe Aa ce 3abenexkun geKa 0CHOBHOTO

IPv6 3arnaBsue e noegHOCTaBHO 0f, 3arn1aBuneTo Ha IPv4. MpuyunHaTa 3a 0Ba e Toa WTo MHPOopMaLmmTe co

AeTanun ce npeHaco4yeHu BO CI'IELI,VIjaﬂHVI 33Fl'|aBMja KOWU ro ciegat rnaBHOTO 3arsasue.
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Version Traffic Class Flow Label

Payload Length Next Header Hop Limit

Source Address

Destination Addrass

Cnuka 7

Monurbata Kou rn coap»Ku IPv6 3arnasmeTo ce ciegHvse:

¢ Bepswuja (4-6uTHa) - Ja KaxKyBa IP Bep3ujaTa, BO c/lyyajoT Taa e 6.

¢ Traffic Class (8-6uTHa) - F0 MaeHTUDUKYBa TUMOT Ha NOAATOK KOj € BHaTPe BO AaTarpamor.

¢ Flow Label (20-6uTHa) - F0 06enexkyBa HUBOTO Ha TEK OAHOCHO ja ONMLIYBa NpeTxoaHaTa
cekupmja.

e JlonKuHa Ha payload (16-6uTHa) - Ja oapeayBa A0NKMHATA HA NOAATOKOT.

e CnepHo 3arnasue (8-6uTHO) - N0 fedrHMPa TUNOT HA 3arnaBme Koe ro cnesm MOMEHTANHOTO
3arnasue.

¢ Hop Limit (8-6uTHa) - YKaxyBa KoKy ocTaHaTu hop-a ce 403B0/IEHM 33 OBOj AaTarpam.

e WU3BopHa agpeca (128-6utHa) - Ja ngeHTndukKysa IP agpecata Ha MU3BOPHMOT KOMMjyTep.

e JlecTMHauucKa agpeca (128-6utHa) - Ja uaeHTMdMKyBa IP agpecata Ha AECTMHALMCKUOT

KomMnjyTtep.

IPv6 rv peduHmMpa 1 cnegHUTe NPOLLUMPEHN 3arnasuja:

¢ Hop-by-Hop Options

e Destination Options (gecTMHauUUCKu onuuu)
¢ Routing (pytupame)

¢ Fragment (¢pparmeHT)

¢  Authentucation (aBTeHTMKauuja)

¢ Encrypted Security Payload

CeKOj TN Ha 3arnasne € NoBp3aHoO Co 8-buteH VILI,eHTVICbMKaTOp. CnepgHo 3arnasue noneTo, Koe ce Haofa

BO raBHOTO 3arnasue Uanm Ha NPoOWNPEHOTO 3arnasune ,a,edleMpa VI,CI,EHTVId)MKaTOp 3a C/1e4HO 3arnasue Bo
BWA, Ha Bepura, OBa e NPMKaxKaHo Ha C/nKa 8.

11



Next Header: Neaxt Header: Neaxt Header: Next Header:

Hop-by-Hop Options Routing Fragment TCP Header & Data
= H_l L — —
Op-U¥-+10p Fragment
Main Options Routing 8
Headar Header Header
Cnunka 8

Op4 cute npolwwmpeHn 3arnasunja camo Hop-by-Hop Options 3arnasueto 1 Routing 3arnasmeTto ce npouecupaar
no A0/KMHATA Ha NAToT 33 BPEME Ha MPEHOCOoT, a OCTaHATUTe 3ar/iaBuja He ce npouecupaaT (obpaboTysaar)
3a Bpeme Ha npeHocor. [1]

5.3.2 IPv6 Appecupame

IPv6 appecute, Kako u IPv4 appecute ce aoaenysaaT o4 UCTUOT OpraH 3a goaenysarbe Ha IP agpecu n of
npyrvu UHTepHeT npoBajaepu. Kako WTO e NpuKaXkaHo Ha CnKa 9, oapeaeH oncer Ha afpecu e pesepBupaH 3a
cneunduYHN aKTUBHOCTM, HA Npumep 3a MyATMKacTMHr u link-local appecuparbe, noHaTamy wmma apyr
cneuuvjaneH oncer Koj e pesepsBupaH 3a Manuparbe(npecaunkysarse) Ha IPv4 agpecuTe Bo IPv6 agpecHuoT
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Address Type  Binary Prefix (Pv6 Notation Description
Unspecified Must
never be
/128 ::11/128 assigned.
Loopback Indicates
the
©:FFFT796 absence
of an
Mapped IPv4 FF00::/8 address.

, FE80::/10 Diagnostic
Multicast address
Link-Local used tor a
Unicast host to

Cnuka 9 d
Gobal Unicast sénd a
. packet to
0...00 (ali .
itself.
zeros)
IPv6
equivalent
0...01 for
(127 zeros) existing
IPv4
0...0:FFFF address.
(80 zeros) Identifies
11111111 a group of
hosts.
1111111010
Use for
hi automatic
(Tveryt 'ng address
else) configurat
ion.



IPv4 agpecuTe 4ecTo ce NpUKaxKyBaaT BO TOYKACTa- AeKaZHa HOTauMja, BO Koja ceKoj 6ajT e npukaxaH npeky
Tpu aekadHu bpoja. CTpuHroT(HmsaTa) og 12 nekagHu 6poja e MHOry moseceH Aa ce 3anamTu OTKONIKY 32
6uTHaTa npetctaBa Ha agpecaTa. Cenak ynoTpebata Ha oBaa npeTcTaBa 3a 128 6uUTHUTE aapecy e Manky
H6eckopucHa, Na 3aToa ce BOBeAEHM HEKOJIKY KOHBEHLMN HA NPUKaXKyBakbe 3a Aa ce NoegHOCTaBU CTPUHIOT Ha
IPv6 appecara.

IPV6 agpecaTa 06MUYHO ce NpUKaxKyBa NPeKy ocym 6/10Ka pasgeneHu co Ase TOUKMU(:), Mpu LWTO ceKoja KoNoHa
COAPXM YETUPU XeKCaZeLMMaNHN LudpK, Kage HemMame agpeca co BoAeuKa Hyna:

2001:DB8:0:0:8:800:200C:417A

KaKo TpuK KOj ce KOpUCTU BO NPUKAXKYBAHETO Ha agpecu e ga ce eNMMUHMpPAaT nocnegosatenHure 6noKkoBM
CO HYAM M TMEe Aa Ce 3aMeHaT COo ABOjHU ABe TOYKK, Na NpPeTxoaHaTa agpeca cera ke ro uma o6MKOT:

2001:DB8::8:800:200C:417A

MCTO Taka BaXKHO € a3 Ce Kaxke AeKa Camo edHall MOXe [a ce ynoTpebaT ABOjHUTE ABe TOYKM BO agpecaTta.
IPv6 0BMYHO COApPKM AONTa HM3A O HYAW, Na ynoTpebaTa Ha ABOjHM ABe TOYKM € 0coOBeHO KOPUCHO, Na TaKa
Ha Npumep agpecaTta

FF01:0:0:0:0:0:0:101
MOXe aga buae 3anviaHa M BakKa:
FFO1::101

Kako u Kaj IPv4 agpecute, n IPv6 agpecute 3anoyHyBaaT co NpedurKC CO KOj Ce NPUKAXKyBa MperkaTa BO Koja
npunaraaT. Na cnopeg RFC 4291, "IPv6 apxuTekTypa Ha agpecuparbe"”, 3a a ce npuKaske 6J10KOT Ha agpecu co
60 6uTeH mperkeH npedurkc 20010DB8O000CD3 mosKe Aa ce 3anuule:

2001:0DB8:0000:CD30:0000:0000:0000:0000/60
nn
2001:0DB8:0:CD30::/60

EBeHTyanHO, nporpamarta 3a MpexkHa KoHdurypaumja Ha IPv6é moxKe Ja My O03BOM Ha KOPUCHUKOT Aa
onpeaenn npegedpurHMpaH mpexeH npeduKc, Na co oBa MpexkHaTa KoHduUrypaumja Ha KAMeHT Ke nobapysa
pedepeHLa camMO Of XOCTOT KOje paen oa npeaeduHupaHaTta agpeca. IPv6 ucto Taka obesbeaysa
codMCTULMPAHM MOXKHOCTM 3a aBTOKOHdUrypauumja, co Koja ce HamanyBa noTpebaTta og BHeCyBarbe Ha A0/rM
agpecu o Tactatypa. [1]

6.TpaHcnopTeH CNoj

TpaHCNOPTHUOT C/0j e BoBeAeH o4, notpebaTa 3a ylWwTe efeH cnoj Koj 6u 6un nog, MHTepHET cnojoT 1 Koj Ke
copabotyBa co IP n Ke obe3beam AONOAHUTENHW MNOTPEBHU KapaKTEPUCTUKM, a TPAHCMOPTHWOT C/Oj o
obesbenysa(Hyaun) cneaHoBo:

e  WUHTepdejc 3a MpeXKHUTe anMKaLMUKM - OBa € HaYMH CO KOj anauKauuuTe npucrtanysaat 4o Mpexa.
[OnsajHepute Ha TCP/IP, a co Toa M Ha 0BOj cnoj cakane ga 6uae cnocobeH ga M Hacodysa
nogaTouMTe He Ccamo KOH AeCTUHALMCKMOT(OAPenULLIHMOT) KOoMNjyTep, TYKY M KOH MoeguHeyHu
anJnKaLmMm CTapTyBaHW Ha AeCTUHALMCKUMOT KomnjyTep.

e MexaHu3am 3a MyATUNNEKCUPatbe/AeMynTMNAEKCMpParbe - MyITUMIEKCUParbe, BO CNy4ajoB 3Hauu
npudakatbe Ha NogaTouuTe OZ Pas/IMYHU anMKauuMuM M KOMMjyTEPUM M HMBHO HACO4YyBarbe KOH
HamMeHeTUTe MPMMaYKM anauMkaumMm Ha npumadvkmoT (receiving) komnjytep. Co gpyrvu 360poBu oBa
3HauM [eKa TPAHCNOPTHMOT C/10j Mopa Aa buae cnocobeH 3a UCTOBPEMEHO NOAPIKYBabe Ha HEKOJKY
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MPEXKHU ananKaumMM 1 Aa ynpaByBa CO TEKOT Ha nogatoumTte of MHTepHeT cnojoT. Oa apyra cTpaHa
nakK, TPAHCMOPTHMOT C/10j Mopa Aa M Npudatn nogatounTe of MHTEpPHET CNOjOT U Aa TM HAacouu Ao
noeKe anivKkaummn. OBaa KapaKTepucTUKa(ocobMHa), No3HaTa KaKko AeMyaTUNAeKCUpakse, A03BO/YBa
efleH KOMNjyTep WCTOBPEMEHO Ja MNOAPKM MOBeKe MPEXHM anavKauumu, Kako wrto ce Web
npebapysay, e-mail KAMEHT M anauKaumja 3a cnogenysarbe Ha aaTtoteku (file-sharing). Opyr acnekr
(nornes) Ha mynTMNNeKcupareTo/ AEMyNTUNNEKCUMParbeTo e Toa LWTO egHa anauKaumja moske
NCTOBPEMEHO 3 O4PKYBa KOHEKLMN CO NoBeKe 04 eAeH KomnjyTep.

e TlpoBepKa Ha rpelKW, KOHTpona Ha TeK, BepudpuKaumja(noTspaysarbe) - Ha MPOTOKONAPHMOT
cUCTeM My ce NOTPebHM OnWTW LEeMM CO KOM Ce OCUIypyBa MCMopaKkaTa Ha nogatouu nomery

McnpakaqKaTa MU NpMMayvykaTa MallnHa.

TpaHcnopTHMOT cioj obesbeayBa ABe MNaTeKM(HACOKM) Ha Mpe’kaTta, CeKoja o4 HWUB CO uHTepdejcHU M
MYANTUNIEKCUPAYKM/AEMYATUNNEKCUPAYKM  KAaKPAKTEPUCTUKM KoM ce noTpebHM 3a noapKysakbe Ha

anauvKkaumu, Ho Te nomery cebe ce pasNMKyBaaT Ha MHOTY HauMHU, a Toa ce CledHMBE:

¢ Transport Control Protocol (TCP) - TCP obe3besyBa onwMpHa KOHTPONA Ha FPELUKU U KOHTPO/A Ha
TEK 3a Ja ce ocurypa AeKka noatouuTe ce ycrnewHo ucnpaTteHu(npeHeceHn). TCP e KOHeKUMCKO-
OpPUEHTMPAH NPOTOKO.

e User Datagram Protocol (UDP) - UDP 06e36eayBa npeMHOry eleMeHTapHa U HeMnoTno/IHa NpoBepKa
Ha rPELUKN M e AN3ajHUpPaH 3a Cay4Yan Kora He ce noTpebHu onwmnpHute nposepku Ha TCP. UDP He e
KOHEKLMCKN-0pUeHTUpaH npoTtokon. [1] [2]

7. ANIMKALUCKU CNOj

ANAMKaUMCKNOT cNoj ce Haofa Ha BpBOT oA TCP/IP NpoToKoNOT. BO an/iMKauMCKUOT CN0j MOXKe Aa ce Hajaat
MPENXKHU anamMKaumMmn n cepBucmU KOM KOMYHMUMPAAT CO NOHMUCKMTe cnoesu npeky TCP n UDP nopth, npu wTto
Ba)HO € Ja ce 3anoMHM [eKa BO C/NOEBUTMTE apXMTEKTYpu, Kako wTto e TCP/IP, cekoj cnoj npertcrasysa
uHTepdejc 4o mpexkaTa.

TCP/IP anAuKaUMCKMOT C/0j HYAW acopTMMaH(M360p) of MpeRHU-coOPTBEPCKM KOMMOHEHTU KoM mpakaat u
nobueaat uHbopmaumm npeky TCP u UDP noptute. OBME KOMMNOHEHTHM HE Ce eKBUBAIEHTU mely cebe unau nak
0@ Ce JIOTUYKM C/AWYHM, HO CenaK HEeKOW Of, KOMMOHEHTUTE Ha anIMKALMCKUOT CNOj MMAaT C/AWNYHMU
KapaKTePUCTMKK, a Toa e cobuparbe MHPopmaLMM 3a MpexkHaTa KoHdurypaumja. Apyr KOMMOHEHTM Nak
MOKe A3 Ce KOPUCHUYKKU MHTepdejcHU cuctemn (Kako wTo e X Window interface) uam nak anamkaumcku
nporpamckn wmHTepoejc (APl) Kou noaprKyBaaT AecKTon OnepaTMBHM OKOJIMHU. HEKoM KOMMOHEHTU BO
anauMKauMckunoT coj obe3beaysaart (HyaaT) cepBMCU 3a MpexkaTa, Kako WTo ce file naum print cepsucu. [2]

7.1 TCP/IP Anaukauuckm cnoj u OSI

KaKo LWTO e cnomHaTo npeTxoaHo (Bo onuvcoT 3a TpaHcnopTteH cnoj), TCP/IP He oarosapa Ha ceaymM-C/NOjHMOT
OSI mogzen, Ho cenak OSI mozenotT uman BAWjaHME BO Pa3BOjOT HAa MPENKHUTE CUCTEMM, Ma 3aToa CO Majl
npernes 8p3 OSI moaenor Ke ce pasbepat npouecuTe Kom 3azemaat mecto 8o TCP/IP anankaumckmoT cnoj.
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TCP/IP anavKaumnckmnoT cnoj oarosapa co OS| npeseHTaUMCKK, ananMKaLUCKKU U cecucku cnoj (camka 10). Ekctpa
nogenbute so OSI mogenoT (Tpu cnoja HamecTo efeH) obe3benyBaaT HEKOM AOMONHUTENHU OPraHNU3aALMOHM
KapaKTepUCTUKKM, YMM LITO KapakTepucTukn Bo TCP/IP NpOTOKONOT ce rpynuMpaHu BO 3arnasMeTo Ha

Application
Application Presentation
Session
Transport

Lower
Internet osl

Layers
Network
Access
TCP/IP Osl

Cnnka 10

anNnKaunuCKkuTe cepBucu.

e AnamKauucku cnoj - OS| ananKaLmMCcKmM C/10j COAPXKM KOMMOHEHTU Kon obe3benyBaaT cepBucH 3a
KOPUCHUYKMTE annKaLumMm 1 NogpKyBaaT MpeXeH npuctan.

e [Ipe3eHTaLMUCKK CNOj - BPLUM NpeBeayBatbe Ha nogaToumTe BO cTaHAapAeH dopmat 1 ynpasysa
CO eHKpuNuujaTa 1 NoAaTo4HaTa Komnpecu;ja.

e CeCUCKM CNOj - CECMCKMOT CNoj ynpaByBa CO KOMYHWKaLMjaTa nomery anavKauumte Ha
BMpexeHuTe Komnjytepu. OBOj cnoj obe3besyBa HeKou OYHKLMM KoM ce opHecyBaaT Ha
KOHEKLMWUTE KOU He ce AO0CTanHW NpeKy TPaHCMOPTHUOT C/0j, KaKo LWITO ce Nperno3HaBakbe Ha
ume u 6e3b6eaHOCT.

Cute oBME cepBUCUM He ce MNOTPebHM 3a CUTe anavMKauMuM W UMNJAEMeHTauuu, Ha npumep of

umnaemeHTaummte Bo TCP/IP mogenot He ce nobapysa ga rm caegat TouHo no peg osue OSI cnoesu. [1]

(2]
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7.2 Mpe»XHU cepBUCH

MNoBeKeTo KOMMOHEHTU Ha ANIMKaULUCKNOT C}'IOj npeTcTaByBaaT MpeXKHU cepsucu. Bo nosekeTo CNy4yau,

oBue cepsucu ce p,06p0 ,Cl,edJMHVIpaHVI, COCTaBeH aen oa NPOTOKO/ZIAPHUNOT CUCTEM. Kaj aANNKaUunUCKNOT

CN0j, cepBucUTe He ce nobapyBaaT 3a cMTe onepauuy Ha NPOTOKONAPHMOT codTBep M TUe noBeKe ce

KOPUCTAT KakKo I'IpM,CI,OGMBKa Ha KOpUCHUWUUTE UAMU NaK 3a NOBP3aHOCT Ha MmpeXXaTa CO JIOKa/IHUOT

onepatnBeH CUCTEM.

ANJNKaUUCKMOT Coj e ,CI,OMaRMH Ha ronemo pasHOBMAHO MHOXeCTBO 04 MpPeXHU CeEPBUCU KaKO LWUTO Ce:

file cepsucu, cepsucu 3a ogaaneyeH npucran, e-mail, HTTP web cepsuc npoTtokon. Ha cnegHata Tabena

ce OMNWLWAHM HEeKOW oA, NO3HAYAjHMUTE MPOTOKOAM M CEPBUCM HA anJMKAULMCKUMOT CNOj, a CO KOU ce

3aBpLUYBa M OMMCOT 33 anNNMKALMCKMOT C0j U HEroBUTE GYHKLMOHANHOCTA U MOXKHOCTH. [1]

MpoTtokon

Onuc

BitTorrent

Perr-to-peer MpOTOKOA 33 CNO4eNYBatbe Ha JaTOTEKM,
4ecTo ce KOPUCTH 33 Bpry CUMHYBarbe Ha rosemu JaToTeKu
oA UHTEepHeT

Common Internet File System
(CIFS)

MNoaobpeHa Bep3Wja Ha SMB cepBMCHWOT NpPOTOKOA 33
OATOTEKM

Domain Name System {DNS)

XMepapXMCKM CUCTEM 3a Mmanrpatbe Ha MHTepHET MM Ha
eo IP apgpecw

Dynamic Host Configuration
Protocol (DHCP)

MPOTOKOA KOj & KOPMCTK 33 aBTOMATCKO A0AeNyBatbe Ha
IP afpecu U Apyri napaMeTpu 3a MpexHa KoHdurypaumja

File Transfer Protocol (FTP)

MonynapeH npoTokon 3a npedpnare (uploading) u
npesemarbe (downloading) Ha gatoTeku

Finger

MpOTOKOA KOj Ce KOpPWUCTM 3a Nperied Ha KOPWMCHUYKUTE
MHPopmMaLUmK

Hypertext Transfer Protocol | NMpoToKon 3a KomyHUKaunja Ha World Wide Web
(HTTP)
Internet Message  Access | EgHocTaBeH NpoTOKOA 3a NpucTan 4o e-mail nopakn

Protocol {IMAP)

Lightweight Directory Access

[MpPOTOKOA KQj €& KOPMCTM 33 MWMNJAemMeHTauuja M
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Protocol (LDAP)

ynpasyBake Ha WHPOPMALMOHUOT  ANPEKTOPUYMCKM
cepemc

Network File System {NFS)

MpoTKoAn Koj obe3beaysa HajaBa Ha oaganedyeH KOPUCHUK
1 APWUCTan A0 pecypcuTe Ha AaToTeKaTa

Network Time Protocol (NTP)

MpOTOKOA KOj Ce KOPMCTH 338 CMHXPOHM3aUMja Ha TAKTOBM M
ApYru spemeHckn nssopu Haa TCP/IP mpexkaTa

Post Office Protocol (POP)

MpoToKon Koj ce KopwcTWU 3a npesemarbe e-mail og mail
cepsep

Remote Procedure Call (RCP)

MpoToKoA Koj U A03BOAYBa Ha Mporpama Koja ce Haofa Ha
efeH KomnjyTep M4a NOBUKYBa MOTApoOrpama  WAW

npoLeaypa Ha Apyr KoMnjyTep

Server Message Block {SMB)

CepeuceH NPCTOKCA 33 JAaTOTEKU M NevaTeHe

Simple Network Management
Protocol (SNMP)

MpoToKkoA 3a ynpasysatbe Ha MPEXKHMU Ypeau

17




7. Domain name system

Mme Ha agomeH (domain name space) e HasHaka 3a uAeHTUdMKauMja Koja AedUHMPA rpaHMLM Ha
afAMWHWUCTPATMBHA aBTOHOMMjA WM aBTOPUTET WAM KOHTPOAa BO WMHTepHeToT, 6asupaHa BpP3 AOMEHCKMOT
umeHckn cuctem (DNS).

[omeH MMeTo ce cocToM o4 eaeH WAM NnoBeKke AeN0BW, KOW ce BMKaaT nabenn. Ha npumep gomeH MMeETO
www.example.com npunara Ha top-level someHOT com. Xuepapxujata Ha AOMEHUTE 3anoyHyBa Of AecHaTa

KOH nieBaTa flabena Ha MMETO, NPWU LUTO CeKoja nabena O/, neBo npeTcrtaByBa NnogaoMeH o4 AOMEHOT Ha AeCHO.

Top-level aomenute (TLD) npeTcTaByBaaT HajBUCOKO HMBO Ha AOMEH UMMHbA Ha MHTepHeT. Tue ja dopmupaat
KOpeHoBaTa 30Ha Ha AOMEHCKMOT MMeHCKM cuctem. Cekoe AOMeH nme 3aBpLuysa co top-level aomen nabena.
Kora AOMEHCKMOT MMEHCKM MNPOCTOP € CO34aAeH, 4OMEH UMUHbATa Ce NogeNeHun Ha Ase rpynu. Mpsata rpyna
OOMEHM npeTcTaByBaaT Ap:KasHu top-level gomeHn, na Taka 3a MaKkeaoHMWja MMeTO Ha 0BOj AomeH e .mk, a
BTOpaTa rpyna Ha AOMEHW Mak Ce BKYMHO ceaym M TUe ce HapeKysaaT onwTtu top-level gomeHn u tme ce
cnegHute: gov, edu, com, mil, org, net u int. Co npowupysarbeTo Ha ynotpebata Ha WHTepHeToT 6Mn0
NoXKenHo ga ce 3ronemu 6pojoT Ha top-level gomeHuTe, na 3atoa ce gogaseHu ywte 20 onwTun top-level
OOMEHM.

Domain Name Space

resource records
associated with name

Al Zone of ahanty

™ managed oy & NAMe Server

s aka: AFC 103442
How the database s dhvided o zones

Cnuka 11
McTo Taka noctojaTt un second-level fomeHn Bo xmepapxujata Ha AOMEH MMMHATA, @ OBUE AOMEHU Ce HaofaaT
neBo o top-level pomenute. MocTojat u third-level gomeHn Kom ce HaoraaT neso og second-level gomeHute
UTH. Ha npumep, HM e OafeHO CnegHOBO AOMeEH MMme: WWWw.sos.state.og.us. Ce 3abenexyBa [eKa CeKoja

nabena e ogneneHa co Toyka (.), sos e noggomeH Ha state.oh.us, a mak state e noggomeH Ha oh.us WTH.
leHepasHO MOAAOMEHMTE 3aBUCAT Of HUBHUTE poauTenu gomeHu. OBMYHO MMUEbaTa Ha second-level
[OMEHWTE ce KpenpaaT cropes Mme Ha KomnaHuja (microsoft.com) nnm ume Ha cepsuc (gmail.com).

3a HeKoj Aa KOpUCTM AOMeEH UMe Ha MHTepHeT, HajnpBeH Tpeba Aa BUAM Aasv TOa UMe e BeKke UCKOPUCTEHO U
nocne ga ro 3akynu og ICANN. ICANN e Henpo¢duTHa opraHmM3aLnja Koja BPLUX perncTpaLmja Ha 4OMeH UMUHA
W Ce rPUXKK TUe MMUHbA A3 Ce eaMHCTBEHW. Taa objaByBa IMCTa Ha PErMCTMPAHU AOMEH UMMHA U INCTA HA
BanngHu top-level nomenu. [3]
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8. 3akny4yok

TCP/IP npeTcTaByBa rofieMO MHOMKECTBO Of, KOMYHMKALMOHU NPOTOKOAM KOM ja NOMOJIHYBaaT cpeauHaTta co
ylwiTe NorofieMmo MHOMECTBO 04, MexaHu3mu. OBue NPoTOKOAM 0b6e3benyBaaT BPCcKa Nomery anauKauumrte co
KOM MOXKe Zla ce KOMyHMLUMpPa U PU3NYKaTa MperKa Koja BPLUM NPEHOC Ha NOAATOLMTE CO KOU Ce OCTBapyBaaT
KoMyHuKauuuTte. Cnopepa, toa, TCP/IP rm aononHysa 1 NpoLIMpyBa MOXHOCTUTE Ha GpU3MUYKaATa MpeXKa, HO He
MoKe aa pabotu 6e3 Hea.

Kako 1 ga e, Hajaobpata paborta 3a TCP/IP He e Toa WITO MOXe Aa HanpasK, TYKY WTO Ce Ce 0BO3MOXKYBa CO

TCP/IP. TCP/IP 6yKkBa/fHO Ha NYfeTO M OpraHM3auMuTe O, LieN CBET MM OBO3MOXM MOCTaBEHUTE BELUTaYKM

rPaHULUM 338 KOMYHUKALMOHUTE TEXHONOMMK Aa CTaHaT MMHATO, a CO Toa TMe Aa moxat "6esycnosBHo" Aa

KOMyHMUMpaaT mefy cebe. [1] [2]

PedepeHuu:

1. TCP/IP Tech Yourself Fourth Edition by Joe Casad, Ha Google Books ro uma Tpetoto nsgaHue
http://books.google.com/books?id=bAH407TVLcIC&Ipg=PP1&dqg=1.%20TC
P%2FIP%20Tech%20Yourself%20by%20Joe%20Casad%20fourth%20edition&pg=PP1
#v=onepage&qg&f=false

2. TCP/IP First Step by Mark A. Sportack http://search.barnesandnoble.com/TCP-IP-first-step/Mark-A-
Sportack/e/9781587201080

3. http://en.wikipedia.org/wiki/Domain Name System

www.MaturskiRadovi.NET

Gotovi seminarski, maturski, maturalni i diplomski radovi iz raznih oblasti, lektire |,

puskice, tutorijali, referati. www.MaturskiRadovi.Net je

specijalizovan tim za usluge visokokvalitetnog pisanja, istraZivanja i obradu teksta za

kompletan region Balkana.

Posetite nas na sajtovima ispod:

http://www.maturskiradovi.net

http://www.maturski.net

http://www.seminarskirad.org

http://www.seminarskirad.info

http://www.seminarskirad.biz

http://www.maturski.org
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http://www.magistarski.com

http://www.essaysx.com

http://www.facebook.com/DiplomskiRadovi

Takode, na sajtu pronadite i tutorijale, referate, primere radova, prepri¢cane lektire,
vesti, ¢itaonicu... Na ovom sajtu ste u prilici pronaci preko 10000 radova iz raznih
oblasti: ekonomija (menadzment, marketing, finansija, elektronskog poslovanja,
internet  tehnologija, biznis  planovi, makroekonomija, = mikroekonomija,
preduzetnistvo, upravljanje ljudskim resursima, ...), informatika (internet,
informacione tehnologije, softver, hardver, operativni sistemi, baze podataka,
programiranje, informacioni sistemi, racunarske mreze, ...), biologija i ekologija,
filozofija, istorija, geografija, fizika, hemija, knjizevnost, matematika, likovno,
psihologija, sociologija, ostali predmeti (politika, saobracaj, masinstvo, sport, muzika,

arhitektura, pravo, ustav, medicina, engleski jezik, ...).

Uspostavljanjem ovog projekta, zadovoljila se i veoma prisutna potreba za
specijalizovanim timom, koji ¢e na studente i omladinu pravovremeno i adekvatno
delovati u edukativhom i pozitivho usmeravaju¢em pravcu, ali i predstavljati efikasnu

podrsku u pisanju sopstvenih radova.

U cilju pruzanja sto kvalitetnijeg sadrzaja radova, okupljen je odabrani tim, sastavljen
od iskusnih stru¢njaka iz rali¢itih oblasti, ¢iji je cilj da autorskim pristupom i
prepoznatljivim stilom izraduju i istrazuju najrazlicitije oblasti i afirmiSu slucajeve iz

prakse.

Za sada posedujemo gotove radove iz oblasti prava, ekonomije, ekonomike
preduzec¢a, javnih finansija, spoljnotrgovinskog poslovanja, informatike,
programiranja, matematike, fizike, hemije, biologije, ekologije, menadzmenta,
astronomije, carine, Spedicije, poreskog sistema, javne uprave, racunovodstva...., a
uskoro ¢emo se prosiriti i na ostale oblasti. Inace, izrada maturskih, seminarskih,
diplomskih radova po Zelji je naSa primarna opcija. Nakon Sto aplicirate za odredeni

rad, dobi¢ete odgovor najkasnije za 24h.
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