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DNS-b, DHCP-b @5 ™6 56 mébg 99¢ 9mdbdsmgdgel dmmol bdobs o/sb
dME0390M0  HMOx030L  25(330lm3oL  2sdmygbgdo  Lollogbogom
36OMEM3megdl (H.323, SIP, MGCP, RTP, SRTP s ZRTP).

65360380 50608605, Gm3 MPLS-30 wlsgthmbmgdols wbéwbggmymas
bgds  "dmbmgzebgdom”, sbwy  dob  qoMgdmdo  dmIbToMdEOl  GHMOx030
dofiaomdgmos 0BEHIGBYEOL Ubgs 3cBbsGydmgdologol. b 0dsls Bodbsgl, Gmd
dmdbomgdgel  9dwg3zs  39Gdm  LAN-Jugamol  99ddbol  9gLodergdemds, o3
mBeMB3gmymal Bobo G500l WbsaGmbe 353HEgmgdsl 0BEIEB® LghHgol-
360350009600L  (ISP-0l) Loxs®m  Jugewdo. 53sbmsbsgg, MPLS-ol  Mlog®mbmgds
593000900 30HM3509M0L 3ool (EDGE) s dodomso (CORE) Jugangdols
sog36mbmgBsbY. BgHzol- 36M3500gMHIB0 0BEHIHBYEH0E Faomdgdols Bgbrrmgobs
S 3oBoGH3MoL  JoBbom 5305600  FoMIOMEHODIGHMMPODY  094qbgdgb olgm
3900MmEIOL, OHMAMOIO0E 3539G0L BOWEHEMIE0S S ,533900L 3MbGHMMOL Logdo®
(ACL).

08 ©@OML, HMEILIE MOPB0DBE0JO0 FobloIMMEIOIE YMEMOEYdIL
Modmdgb 030560 0bxgmMTsz00lL,  Fglosdsdolbo  Jugwgdols o
06g3M5LGHOIBH OO 330L5M30L LsFoMm GHgdbmemyool gs8mygbgdsls, dso
5300Ygdom, GMI 3MHMm3EgLbdo 530569003 dMbsfogmdgb. 396dm, Mboo
5006036mb, MM LoE9w933MB03s30M MLsBOMbMYdsBY Tglodwms gogergbs
0dmbomlb 3060l 0bxzmMIs30Mwo MLOROMbMYdOL 3Mm©boL 6530gdMd3, B
259mo0f)393L MmO560Bsgools 530656LvyE Qo, 32M9g™39,
36830096305 MHMd0Ly s  0bxmMIsgool  BmE0sbMmdOL (330l
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36OMOgdgol.  $FoFGHMI  MmOYboBIEo0l MsbsdIOMIgdL Mbs 3Jmbogm
30Ebs 068353090 MBIRODBMGdOLS s MHOLIGOOL  Tgbobgd, oMo
35035¢0LHobMb MLsgzOmMbmgdol bowsblgdo, Loddodg s dsmo dslidEed9do.
VoIP-4lgwgdol MLoBOHPBMYOOL 36039 39503090 dobo
06960693 0Logeb 0bmsi300l Bodwmsegdoom.

bdmg560 ImALobMgdol d0dfmgdeols Jugerols dmml sGlGdwYe SIP-
19gMH39690s6 FMIbTsMGOWOl 3538060 Fgodergds oy odbsl VoIP-ols
Bo»300m0 MPLS-Jugeols 06g3®mslGHMmd@oesdo. 58 @OML MmMQs60bs30sd0
396053L9do  FMBAsMGOEOL  IMfYMmdowmdIdo  0bGHIMbgEHOL  JugEr0Ib
0bBMWoMgdMwbo 5006,  Momog  IMBGH0MIdIMwo  bgds  Fsmo
MBogMMbMads. gb 30 NHOMBZgYmAL dmIbIsMgErms bdmgsbo GHMogo30l
b9dolsfi3MmImdI, d056MdILs Qo 3069300096305 MdL.
390005359900 Imgeo d0Bbs olLobogl SIP-bg ©sg3w9dbgdeno VolP-
JB9Eob MBsBOMbMYdOL 3358 06EHIOHBYEHOLYE 0BMEs00m.

Bob.  4-Bg (o@mImpgbocros  SIP-bg  ©@ogmdbgdmwo  VOIP-ob

MBOBODbBMIdOL Mol sOJoBgdGes  (Bobo  3mbEg3GHEMMO

LEHOYIEHMOS), O3 39olbdmdl JugwmE 0bxMILEHMYIGHOso SOLYdMEO
MBoROMBMYOOL  godmf393900Ls @O MORBOBSFOMEO  MBIRODBMYOOL

063m®»30M9dMwmdol 9O mb  ©IIM30090MEgdsL.  sbodbrwo
dmgom JgbodEgdgeos MmMsbobsgools  SIP-bg ©@sx3dbgdmeo VolP-

JUgeols MLsROHPBMYOOL oy)Aa3s.

MPLS $HmBgenodo BoranosBomds
sS1P

BIBIHDS
Maun in the middle Boocacrs

baE@mbe Jbgarmoo obaaboormdGmes
VILAN- B0l 338my0605s
BerBaaoBors LoBS: o
MPLS 35aB0modob as>B8munbods
=

—— (OBBHIMES >6mE0Bmmd.

— =

BoBoLLTI@OBODS

3MBEOEIBBOsamDS

MLsBHPHBM SIPBY @sumdBgdmaero VoIP dbgero

Bsb. 4. VoIP-ols mlssgg®obemgdols dmgero
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bdmgsbo  3m3960353008 MLsBOMbMgdols s MOLZYOOLIYSD ™30l
50H0©9gdol  JoBbom  MmOYBOBHE309g0ds  Mbs  AoBsbMEE0gE™b  JugerHo
A®553030L  B9ad9b@S309, 53, OO0, bMEM309Ids  bbgoolibgs
3003 Y19WNYOH0 ™35O0 Jugwqgdol (VLAN-900b) asdmyqbgdom. dmgwo
§om8059bL Lobgarddmzsbgeml s 00 HodmaBgbl bsFoMHm 3HMEIIMIIL,
HMIgEms 39939Mm30m53 MmOY60B3090L dgmdeosm SIP-bg ©oxwdbgdmwro
VoIP-Jlgwgdol  gobbmMEogargds.  dmgero 890905 Lsdo  doMomoo
3003mb696@0LAB:  BHdbmmaos,  LBoobgm®mTsgom  MLsBOMbMYds o
M62960D5309-5059056900.  Jugol  0bBOLEHOIGHMGS,  9OLYIMWO
MBogMmMbMadol  MoL3gdo o MOPBOBsgoMwo  MBsROMHMYOOL
063m®IoMgdol  ©mbg 960l 3600369 m3zs60  BodBHmOgdo,  HMIdO;
39bobogds J90mmegz5H90o dmEgErol 4963006900l OML. Mo
LSFMogdsly  9dg3l  MMRABODIGOSL  M3g  I0335L  MLIFOHPOBMYdOL
doM0mMSO Lo0bRMMI>30M 3M033mbgbgd0, 065306 Is300l
3Mb69300096300Mds, IDE0bMds s  bgedobszmdmds.  MmMPboBsEgool
39090mdo dmEgEro HMmI 95839dGHMM© Bsdmyswrodgl, 360d3bgermgsbos, ™A
4965000905  809d3gb  oMs  Fbmemo  GH9gdbmemaon®  s13gdGHgdl, 9Msdgo
MmO560Bo3gooly s MbFIMMIGd0L MW MEObgdL. MBsTOHMbMYds, Mogols
dbmog, ULbgo GodBHmmgdbg3ss ©IM30gdMwo, 39MHdmE  VoIP-Jugeol
3003306963900l gL58530L0 535M5EOOL IFoMMmYdols s dolo 3d3560530
390003obo  Fmodsgerol (063 9M9GHMMmol) 300Gz d9gmhgzsbg, Moy
9ol Ho035EH9000 2obbmGmE0gwqdol Hobsdommdss.

3ob30bowmm  MLsROHDbMmgdol  dmgwol  Fgdbmemmyom@mo s
5005305600 5139d3H9d0. OMAMOE 339 9006036y, MBIROMBMYdOL dMEYWwo
LoFoOMms 965  AbMEmE  F9dbmemmyom®mo  s139dGHgdobm30L, MY
6560530 Mwo  LsFoMMYdgOOLMZOLYE.  MLIBOMbMGds ML 353doMTo
5050056906 @5 Bv  MOD0gMNJggdLmIB  BHgdbmermyogdmsb.
50053056990, ®MIWgdoE MOH00gMHJd9wg09b 53 }gdbmeMQ09dm™b, 56 5(056
LomBoME  BMIBOIdMEo  Fobo  2sdmYygbgools s MLIFOHPBMYdOL
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6oL39dDY, M3 Po3wgbsl  bgbl LoLBHYIOL MLIRODMYdSDY. sdoEH™I
6256005309035 Mbs SPomIMME  Lomsbsm  dmeo@ozs Lyobxzm®Iszom
A996mema090d0 (IT) golomzomEbmdogMgdws, MHmdgwoa MHMMB3gwymal
305 3oOEM MBsBOMbMYOOL 39dbmeEmaon® bofols, 6989 0dsbog, Gog
0539380693905 3gOLMbsol  4oh3MMboLmb. 080l 2o8m, MM  yz9ws
0565080m3geo,  OMamO3  fabo, 9O 5oL GHgdbogzmeo  3gMLmbsgro,
629560D5309035 1bs MHBHMb39wymb Jugwgdol Gos  MLsgOHMbMgds s
0565936OMAgdol  LHmOs  0bxm®mIomgds  BH9dbmmwmyool  Asdmygbgdol
d9bobgd. 0bxzm®mIszomwo  3H9dbmwmyogdol 3meo@ols Mo FoMG™M Mbo
390465, 965990 ob 9839dBHMs© 9bs FobbMM309gL MMYIboBIE0sT0
MBoBOMbMadOL  JoEswwo  Mbol  MHOMB3glsgmas®.  0bxgm®mIsgomwo
MBogMMbMadOL MBOHMB39gwymazol doMH0mMSO 3033mbgb39dos:
063m®35300L 3MbR0IBE09WMOMDS, bgedobs3mamds s INE0bMd.

dgbodg 9300 9BboIMwos oM IOMBH0Bsgo0L  3M0b(303900,
06@&9Mbg@olL LgM3z0L-3MMm350009M0L Jugero, dolo 3OHMAGHMIMWYd0 s Fs00
L5535 J9B30MMGds.

Jugemo 3Md96035300Lm30L 9eO»-96» 360093690356
9mfigmdomdsl oMdmowygbls Bo®IOME0BIGHMOO0, OMIgEoE 9OmTsbgmmsb
539300693l Bbgoolbgs  Jugegdl s oMozl sbodbMgdol  Jugerol
900500 gdom  mbs3gdgdol  advs3gdol  3Mmi3gbl. dmbsoggdgdol
©560369gdol 80O GO0m  AdILOEYFIE  F9MTOYEHODIGHMEOGOO
09969096 9.9. 56HIONMEBH0BsEo0L bOOWL, GMIgedoi 0bsbgds 0bgmMmsizos
35MmIOMBHO0DIGHMOOLM30L  Bogbmdo  gHgdol  Tglsbgd.  FsOTOHYEHOBsE300L
3o6bmO309gdolmgols sl Mbgds  890YR0  M39M530900L  BoEIMGdS:
L9933 Mbozsgom  Jugwdo  BoBozmes B/ wmyo3MEmO©
©5353806090  5MTOMEH0DIGHMOGOMD  FoOTMBHODS300L  IMbs39dgdol
3933095 35OTOYBHO0DI300L o3G0 (3bMOEIOL Fg3b9ds BoMIMYIBHOBE305DY
900900 dmbs(39990000; BoMIMIBHODBIEF00L B3 MMM FBOOEOL 356060 9ds
@ 0o 9MLYdIMWo  Bsbsfgmgdol dobgzom  sb0dbMwgdol  JugEoliznb
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900535¢00 39006 gMHDo b ©59Ybodg Lym3gmgbm Jgai3sligdrIeo bob
50Bg39; 9mbs(399900lL 250539005l dolo  MOMOYOHJdggds 03 dgHBMdY
35MmIOMBHODIGHMOB, HMIJwoz gobmoglbgdmwos sbodbmegdol Jugarol
900500 gdol  qBsBg;  FoOIOWEH0DsEo0L  BogMmsdo  3bGowosd od
50333960l 000g6G0B0(30090s, MMIwolzgbss Mbos Bmbogl dmbsigdgdols
3905(3995; 8bs398900L Jowgdol dgdmbggzsdo dglsdsdolio 3539@0L 8gdmfdgds
5 3603699930l Jugerol dobodsmmol Fogdy; oEgdMwo JobsdsHMOL
390560905 FoOHIOMEH0DBIE00L L3N b0 sOBYdN Bsb[gMGOMD
9900930  dgLodsdolo  9mddggdgdol  goblaBmams.  Bsbsfgmol  3mzbol
9900bg93580 353930  9pMIgegdl Bl ©sbodbegdol  Jugarolizgb,
Doboswdgy 99000b3935d0 30 OHMMEIOO 56 QooaB360L dsb.

B90mm  s0fghowo ymgzggeo dmddggds IgmemEYds Ibodbmegdol
Jugeolzgh 90ds35¢ BBy  2obmogligder  yzgws  JoMIOMEH0DIGMODY.
doMmIOMBHODIGHMMGd0  Fmbs3gdgool  ©obodbmgdol 0T gdom
390553995 9005MM5396 FSOHTOHWYEHODIE300L BoZMMo® (3HGOEL, GMIgo;
3903393L 06xMMT5300L ITMEOHGOo Jugergdols globgd. JsGIOME0DsGoOL
300 do 0bxgm®Is30s 535 v 08 Jugerol glebgd dgodEgds 45dmbbgls MmMo
LEGHGHO03MOO S 0bsTOMO) Laboo.

06 96Mb93)-36001350096M 900l Jugegdo, om0 35835090050
399306569, 333¢gdLmEm0s, M3 0351 60dbsgL, MM Jomo FoHBO3MOO s
WMA03IM0  BHM3MEMA05 09M9MJOMsad Joboffogdrmo. Jugwo ofygds
dmdoxbsgg 356IOWEH0DGHMMGdom, OHMIWgdog MBOWE3gmwYmRab 353006
930900 §mEadE  508535¢  30MM3500090M9db, 0bEgMbgEol dodm3zwols
D9OGH0wgdmsb  (IXP) o,  byM3000Lsdgdm,  bbgsslbgs  dibgoq
M62560D53090056. 3500 BOBOZNMHO S MA03O0 3530060 593 OMAMEO
9003569096, 939 Jugeol dBoOM36 (CORE-m9H). 9d9sb 250mdobstyg,
3990930 d6Mm9s Jugerol doMm3z0, MMIGE0E, JOMOMIIE, YYOOHMb3gwymals
Jugeol  bbgoolbgs  Boffoewdo  BHMox3030L  49@IMgIsL  BodloToErMES©
LPGsxRs©.  Jugarol doMH®M30L  MMMGHYMHJd0, MdgBIl Fows, 9O M6
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©SH300mMwbo  3mbxoyMMszogdoms s  g6J309d0m, B0
MBOHNB39YMR0wo b 0yml smo [o®mdsmdol doglodseMo LOYIESE
3980myggbgds. obobo »BMHB39wymxgh FosElohds®056 35306OL Asbshowgdol
d6obs o dmoxbsgg OHMMEIOHIOL JnEOL. Asbsforgdol Mgy (Distribution
layer) bm&M309@9ds dmdbdsmgdegdobomgol LoFoMm momddol yzgwsbso®o
3Mbx0yMM530s, Fglgdo s IO ©sd3900L Logdo (Access Lists). Jugerols
dmem  dMgs  ©sdzq00L 969 (Acess layer), Mmdgwog MHOHMBIgYMRL
MdMom@©  dmdbdomgdgdol  BsO®MZL. ©odzq00lb Mol JugerEo
9mfgmdowmdgdo Lb3oslbgs GHodolss, g 035Hgs ©IIMIOIOME0, 07
Omdgwo  Bodbmemgyooo (P2P, DSL, GPON, GE-LINK, WIFI o 5.9.)
d09hmgds ImabIsMgdqwl LyMzobo.

dgmmbg ®s3do  dmyzsboos Loobgd@sgom bsdmmddo slidmwo
806900l 2505FMOLMZ0L 2obbMEM309wgdwo 9dudgM0dgb@gdol dgwgagdo,
G0Iwgdoi ©o0bghgs IP-MPLS-Jugedo, ©s 9Jud96Hodgb@ol  gotmywqddo
39503560 BHM303-0b655069M05 (TE), 9Mm03obgmolgsb asdmoym bdobs o
06@9MbgBHoL  Imbo3gdms  GH®Moxk03gd0 s  dobbm®iEogwrs  90bodbyaro
Jugeol 0639305300 IMBoEMM0baol LolEgdsbomsb.

OMamO3  3bmdowos,  3m330MGHYOHMwo  Jugeo  AMFYMOOW MB!I
3M33wgdBos,  OmMImgdosz  9HmIsbgmmb 353806090 mos  LogHom
LOGEBL3NOGHM 96 Lo3zmIMbozsgom 3MMEHMIMEol 99339Mmdom. oo dmMol
3M03996035305 890dgds 4560l BEOZOML MmAMmME  dmIbIsMGd9dL  96/©s
Jugeol 33560990l olgo  Bmfymdo™dgdls dmGol dmbs3gdoms  goo399s,
HMaM90035 303309930900, FMOOWIMHO IMYMmdIOWMdgd0, odmasz5wo
dmfymdomdgd0, Jo6OmM30L 9e9gdgbEgdo, bLgMz9M9gd0, sMTOHWYEHO0DIEO0LS s
393MM30L IMYMd0WMdJO0 I 5.9. 29MAMIBOIO A3BsHowgdol Jobgz0m
5MLYIMOL  m3symo  (LAN), Ggaombmwo (WAN) @5 a@mdseoito
06@96Mmb93-Jugeo.  Jugeol oBsobols b GHm3mwmaool  dovbgszs,
B9goobdogmo  Lobgmdol Jugwo  gdmGBoWgds  Bobodbgdgdl s  igbgol,
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OMIwadois  90hgMHoos dmbs3gdms  gooEgdols s 3mdbozsgool  OSI-
dmgendo.

Jugeol  bgem39Mgdols ©@d  LoLEGHYIGPOL  IMBoEMMObyolm3z0L
3ME3OWgd90s §399mo BsIMmM3E0wo 3063930l ©3854MBOgds:

1. Jugerdo s6LGdIMwo Bbgsslbgzs gugdgb@gdol dmbs39dgdolsdo
$30m3ol TgbodegdeMmds;

2. 3mbo@GHmMobaol  3MMaMs358 Mbs  gobsbm®mEogwml  Imbsigdms
09260m3905, 3053905 @5 dmIbTsMYIOLMZOL 0mMmeErs© sdds (9. §.
»093M0OM ) BMOIsBHdo domo dofimgds s Fobobffo®  AsbLsBLIHO
B63gd0L (3GY06599900 b3M9gd0b) ©M3930L d9dombggzsdo
MBOHW639gml dmdbdsm9gdegdoL 06300 gds dmbosermbgwro
36Md9dgd0lL dgliobgd;

3. 3mbo@ME0byol 3OHMyMsdsls s dmbo@m®mobybyg 593560 gangdgb@HL
360l 0bgmMT>300L 4905390l 3OMEMIMEOol 56 Igmmol sGBGOMDS.

Jugeol  dmbo@GHm®mobyol  gobdobm®mEogwgdgero  LobEgds,  doLo
0OMYIMgdoL oMo,  bEs 0gml  ymzwrol dmd3ggwo, 9bvg  mboos
903539l Lofo®mBmL  ygzgams sb3gd@AL, 39gMdm 3o Jugabs s doLmsb
SbmEomgdmer 353000,  LoLEBYIJOLs s ToMMIB  SLMEFOGMYGOIEP
MBsg3OHMbMadsL. LoLEBHYIs Mbs MBOMB39YMAIL Jugerols Jgbobgd gyzgams
Lobol 0bxgMm®To300L (56350083905, 36MMdE9Iol 4odm3egbs s dMAZ56MJdS s
Jugeol 3m3s dyMIsMgMdsdo F9bs®BMBIds) ImboEMMObAL.

Bsde@dols do%Bbgodol 396bmM 309w gdolsmzol MPLS-dJugemols
LodMszools s 9du39MH0dgbEgdolmzol EVE-NG 9399emoMgdme go6qdmdo
3990myg9gbgdme  0dbs  BsMIMBHODIGHMMYO0  M3geszovIcro  bolEgdoo 10S
Version 15.4(2)T.

Bob. 5-Bg 65839690 LM BY Fm399990s LogdsersgmsdmGolim IP/MPLS-
Jugeo. 3sB8o FoMHIMMEBHODBIGHMMGO0 256mo3Lg0I0s 153356dM Joesdgddo o
R0H03NO ©Mmbybg 3538060900 IBM3gMos 0d doBbom, GHMI Jsdgob
©H0569053 96 2odmofjzoml 585 vy 08 Jogodol 0BMmEoMgds. Jugeol
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LodMESEOoLOLSL  2odmygabgdos 8 FsOIOMBHODIGHMOO  30OHMOOMO
sbobgargdgdom R1, R2, ..., R8.

6sb. 5. MPLS-dugeol Gedeememyos

dm 390w Jugerdo 35MIOMBH0DBIGHMMGODY 299myqbgdmenos
MOHMO0YOMNOITIMY30009090 FoOTOHUYE0DE00L Lodo (Fermdsewwy®o, vrf INT

s vrf VOIP) gb®owo. dJugegdo g0mdsbgomobasb obmemomgdmwmbo s60sb,
oL godm3 obobo 396 89dwgdgb 9OHMTBYNMB  3MAsL. 5T  9Eo3BY
Ju9gegddo  o85MmMI0s  BEBHBIOEGHMEO FsMTOMEHO0DSE0S, 09935, Mbs
5006036, ®md bAoL GHMOxgo3Zol  Asdmgmxzolmzol  LoFomms  §ysmrmby
©58dbgdmEo Bo®mIOMEH0DB300L 49dMmYqbgdsis, Gog doowefigzs MPLS-TE-U
LodMogdom.  EsLYBMYWO  JoBbol  FoLomfgzs  bdolb  BHMIR03BY
B90mgdd9gdolmzol  GH®sxgo3ol  0bgobgMool  gsdmygbgds Mbs  dmbgls
dbmwme vif VOIP-olmgol.

MmO 3 50bodbmeo 0ogm, msbsdg®mmazg 3m330m@ Mmoo Jugargdols
9dm3omds HomdmmMa9bgeos 8mbodm®mobaol LolGgdol ds69dy. LHmemgo Gmd
9530 L5395 9gd0Msd Fgbodergdqeo Jugedo 0b309bEGHIO0L R0JLOMYGdS s
domDBY M9520609ds.

Bsddmdols 53539 ogdo  9du39MH0d9bEGHWMwo  FmEgEoMgdolmzol
3990myg9gbgdmeos  dmbo@mEMobgaols  Solarwinds-NPM-Lobiggds,  Gmdgeros
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©50bLGOswomEs ESXI 6.0 gogdmdo 9mdmdsgg 99090 dmbs3gdgdol dJmby
3003196 3o Bm®mds Windows Server 2012 R2-%g: 50 GB SSD; 8 GB RAM,;
6 intel Xeon 2.4 Ghz.

dgbmmg msg3do 65B3969005, M3 Jugwol Mfyzg@o ©s boGobbosbo
dmdomdobmgzol  LsFoMms dobo  dmdogo  ImboGMMobao 256 339w9Wwo
0630009637006 O™ 3mbxzgoymMsgool dgologho  33wowgdol dobbom,
Moo 93056 04698 530 gd Mo ol Fg9gaq00, Mo3 Fgodegds dmyzgl
Ju9edo sx0JuLoMmgdME boMzgbgdl.

LoOLYMGHE0M BsdMmddo LMo STMEIBYOOL  2obbmE 309w gdOL
dobbom  dgagbowos  3539HM0  Lo3MINBH30M  JugEEol  sEIyMGOMIoL
99Lsdsdolo  3OMYEMSTs @S Fobo MYoEr0BI300L MROIMEO FMJdggdgdOoL
Udqds, G™Igwos  WOHMOIOHMJIgGdsdos  JugEmMsb s  ImboEMMObOL
LoLGYILsb. Y8393 0  SEYMHOMIOL 3OMYMTM bsfoels Ggodergds
9PmOml  Jugeols 93GHMIsEGO0  3mbgogMsgool bol@gds (Network Auto
Configuration System - NACS).

0530530039  dIMboGmMmobaol  Loli@gds Jugerdo  dmdbsto
6900oldogMo  Lobol  (mEGHoWoBsE0s,  3OHMEILMEOOL  FoHEO  IGHZOOMI,
JuoHo IMfymdoErmdol 400835 s 1bgs) 0b30096@¢0L szodlocmgdol
99003 node.js-3Wo@GBmOIsby  qodsmer NACS-U  omybogbols HTTP-
POST/GET-89@&ymd0bgdsl.  NACS-360Hma6sds,  89@ymdobgdol  dobss®losb
3993©0bs6Y, SSH-36m@™3me0l NPy Ny telele)) 9m5b9bl
35MmIOMBHO0DIGHMOOL  3m683049M5300L  gosdm{agdsl @,  LBsFOoMHMYOOL
d9000bg93580, dol  (33E0EgdSL.  BodMmEMME (3300000900l dgbobgd
9mbs399900 dgobabgds Mysql-dsBsdo dsmo d9dymdo sbsgrobolmgols. NACS -
LgM3960L 946905  390-0M9MBIODY  IRMI6YOMEo  FMIBTsMGdEOLS S
503060LEHMSGHMMOL  Qo6gdm. dmdbTsMgdols User-2569dmdo dglodggdgero
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Resume

The work includes the results of the theoretical and experimental research
on the Dissertation topic "Elimination of problems related to the transmission of
voice signals with data transmission networks and the elaboration of appropriate
protection mechanisms".

The modern telecommunication providers networks are complex and offer users a
variety of services that provide various technologies and protocols in the provider's
network

The demand for multimedia applications in the internet network has
increased the frequency and demands of data transfer in recent years. Providing
users with the best quality services is associated with many problems such as delay
in packets, loss of them, change of time intervals between the packets, etc. For
solving these problems, technology can be used as a Multi-protocol Label
Switching protocol (MPLS), which ensures safety of transmitted packets,
minimizing their time of delay and transmission at high speed.

Therefore, MPLS-networks use the switching method instead of standard
routing, and they do not replace the existing IP-networks, but in combination
with them to provide improved quality of services and to manage the suitable
environment. MPLS's important function is Traffic Engineering (TE), which plays
an important role in minimizing network loads, resource surveillance, traffic
balance and management. The network performance efficiency is evaluated by
considering certain network parameters, most of which are the delay, the packet
delay variation (jitter) and the packet loss (packet loss). With the MPLS-TE quality
of service (QoS), it is possible to improve network efficiency. That is why MPLS-
TE can provide data safe and quality routing. network traffic, a large volume of
existence and the unexpected problems arising, such as the physical link damage ,
the network of hacker attacks, and in such variety, such as the distributed denial-
of-service (DdoS), At the same time, data transfer channels increase the traffic to
critical levels and often fill the bandwidth limit. For this it is necessary to manage
the network data stream, which is also appropriate for routers, switches, and other
hardware problems. In such cases, instant change of routing configuration should
be performed. In case of network engagement, this process requires a lot of time
and it leads to increasing the likelihood of mechanical errors.

Therefore, Multi-protocol Label Switching (MPLS) is a flexible technology
that provides security, minimizing delay of network data packets and high data
transmission. It is mainly used by service providers and is the ideal way to deliver
real-time voice and video services. VoIP over Internet Protocol (VoIP) is the
ultimate product of many protocols, and with its development it is necessary to
develop the integrity and confidentiality issues of its components.

Experience shows that optimal routing of traffic in the service provider's network
is associated with many problems, as the providers have channels with high
bandwidth transfers, increasing the capacity of these channels or adding them to
big finances. Therefore providers are forced to use the resources available on their
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network, which can not be done using standard internal routing protocols. At this
time specialists refer to traffic engineering (MPLS-TE), which is almost excluded
from the service provider's Internet-network.

However, as indicated in the use of MPLS-TE, the network is not insured
from some kind of problem that has been developed the NACS system with
adaptive algorithms to resolve the problem of networking devices and optimize the
configuration of network devices. In addition, it will be possible to visualize these
processes and monitor them in real time.

In this work the process of integration of data flow tunnels (Tunnels),
Virtual Routing and Forwarding (VRF) protocol automation software is developed,
which ensured isolation from the Internet and Internet traffic between each other
and from the Global Routing Table.

The work has also developed, so called NACS-system logic scheme of the
so-called network configuration, developed by the relevant software code, its
implementation technique and the ability to integrate with the monitoring system.
With the development of a similar network of real IP-MPLS in virtual software
EVE-NG environments, modeling of algorithm, IP-MPLS-network simulation and
solving network problems.
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