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6086900, M30605&gbMdJd0 s FgIMYdS GHFIPOEOME I gRmbool LobEgds PSTN msb.

65d6™ddo  doM0MI©O  5J396G0 3930009005 VoIP  3gdbmermyosdo  bodolbols
©533599,  390mygbgdew  JmfymdoEmdgdbyg, dom  qobLbzegadME  BMOTGPPBY
d9L5dgdMIODY, (Y900 30603900 B5dOKJO0IE MSbsTgEOM3Y B9dbmermy09gds9Y

31939 296bo Mo 0dbgds 3ModGHo3wwo dogsmomo Asterisk - ol dsDsbg sHymdogro IP
PBX Ugtggem Elastix — %9, SIP 36MmGHMIME0ol  gsdmyggbgdom. 503096 Lg®3z9600L
99L5dgdEMBOL s ol FMTomdol 3G:ObEO390L

Annotation

The goal is to develop the characteristics of VoIP technology, advantages and comparisons

with traditional PSTN telephony system.

My work focuses on Quality of service of the VoIP technology, equipment, different forms

and possibilities, from the beginning till the modern technologies.

Also will be discussed a practical example of Asterisk based IP PBX server — Elastix, using

SIP protocol. I'll Describe the capabilities of the server and its working principles.
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dglogsemo

VoIP  (Voice over IP)sGol  693memzom®do  Ggdbmmmyos,  Gmdgeogs
dB56MH©00b3HIMbgBH© 39193 d603530900L 06EMLEBHMOOL gHm-gMHO dJoMOMI©Oo Lyzombo

39b5.VoIP  $9dbmemaosdo  LsGgugnmbmbotmgdo  bmM3ogmw@gds 30330493 9MIE0
JuoEgdolL 4930 0039 3M0bE0300 MHMYMeOE 0bFGHIMbgBH0, Loss bsglzwo HHomwo
39330L  B9gdbmemyools  godmoygbgds  35393JO0L  go33wol  8gom©os  sbswrmymEo
Loaboo 4960436905 30RO Logbss Mo MMO  OMOL  MOIbOH0Z3035300M0L
©@OML.VoIP ¢9dbmemyos gobs GH6Mo030omo @gargimbadol Lol@gdol, PSTN-ol (Public
switched telephony network)3m®9b30w®mo 5¢@gMbs@ogs Bdmgsb 3mdMbozs3ogddo, mogolo
36535¢09MmM369000, JMbgObgdmwmdom s Fobom. 53 bsddmddo 993930900 503(gOMVoIP
A996mmaooll  doMomMs©o  adsbsliosmgdgwro  bodbgdo, 493039 gdol  Igmmgdo,
335653 MS, MHMIGoE odm0yYygbgds s dobo 3dsmdol 3G06E0308935IMOMEMIPOEOE

A9 9IRM™bosL.

06@9MbgBHOL  erMdomTs  93MmE309d @S JUgEgdol  4o3MEIgdol  BEOST,
06@90bgBHo B3960 gm39wMoMGmo 3bM3zEMHgdOL  AsbMYmBgo Boflowo gobss. gl sl
d0bgbo 0dols, ™) MOGHMI 2o0boMEs 0bFGHIMIBO @S IFMZ0EYOgds  BblsIlbIS
53(035309099.90  ©IM30©PIMWIOOl BOEIT  3000530LM035  godmofjzos  sbogro
53035309008 894d65.VoIP  @gdbmemaos  gobs  GHMoogomwo  Ggwgnmbgdols
LoLEBYIOL3MEI6E0MMO SEEIMBsBH035 BIMZb 386035309030, o300 FMSZ5egMM3bgd0om
dmbgMbgdmEmdom s BoLom. 06EIOBE BJwgnMmbos ML MHY3ME309M0 GHgdbmemyos,
OIgbsg 2o5Bbos 0dol 3m@HgbiEos, MM dmr0sbs 9;335¢ml Abmxzwom GHgwgnmbydols
Lob39dgd0. 06BHYMbYE BHYIBMB0s HSMOL (30BOVIWSE 9(39dd BTM3sB0 Logbswgdols gMmo
5Q300sb  dgmMgdo.  3oM3gwo  ©M3wdgbGHoMgdMmo  0b@gMbgd  BHgwggmbool
9JboM0d9bBHgd0  BHoMgdmEs  ARPHANET-%9(063H96Mbg3Hol  §0659mMd900)1970-056

099d0.598  gdu39mH0dxbFBHIOOL  OML  Jgdegl  sMEOM  3539BHJO0L  gogbogbs,  Foy®sd
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99b0M©OMo ogm  FBMWME  IdMEOSGHMEOHO 306Md903d0.00OM0bog
303309939MgdLsG Fggdermom bdmgsbo 0bym®dsool 3md3Mgbo 64- s 56 30-Bg IdWS. 5O
5MlgdMds  bdol  Bodgdo @O Advsd3gdo  Amfymdommdgdo. 30330993 9Mgdol
39909M9358mb 9P Fglodegdgwo 4obs bdm3zsbo Imbsigdgdol 3ma3dMglio 14,4 30-09,
1993 §9eob 950mBbs 306390 39O E0wo 063HIMbgE B IBRMbOL 53¢035309.
A65©0(3000 9 gnmbgdol JUgE030056MYdS Aol 909y MO390 gJLIbEMg 66350
09weds  (Alexander  GrahamBell)gobobm®MEogws 306390  Loggwgnmbem  Bosto
187909l 3650030 (g gmbosdo dmfymdommdgdo 3003060 56056 JogHmgdIegdo
LoG9egBmbm 3m8356090bg s 0dobsm30L MHMA Jgdwrmb LOMEIYMBOEISE Fomo 2odMmYygbgds
530bom30l  3m33560900>  Mbs  MBONMB3gYMb  3OHMEHMIMEdOL  Mog3LgdOEMBS o

356N EBH0DBE0s. GHEIVOE0MEO GJwgnmbgdo 04gbgdgb fMmowmw Jugargdl.



150036 s0fiym y39esxgMo: sbsgnmammo dggMmongds

1877 9ol 00m3sl goobmbds (Thomas Edison) 894dbs dglobodbosgo dmfymdogomds
Lobgars BMbmy®msgo (phonograph), Gmdgwog 6583969305 bob. 1-Bg

b3ol 39BaGmgIdIo 3d60

Bob. 1. gmbmaMono

Qs dmfgmdogmds  bdsb  offgPs  30¢0bMmbgobzgE  Bmasbg  67dLoL
©539600.5053056L MBS gEsdsMms3s bdol FgdyMmazqdger dodMdo s ol ofjghs ol
00N H.RMbMYMIRL Fggderm dobby BsfgHowo bdol godm3gds, oy Bgdbl g93:mbdgzom
03039 LoBJs®rom Gomsg dmbs bdol Pofigmsod Bomds390gdbg, Mmdgwog 956 gos3gms
BofgMol  ©@MML.gb  dzgeol  d3zgeo  mEds 5oL SBowmymmo  Logbswrols  3oM39wo
390mbo@egds.

3b65ErmamEo Loabswo 0ggbgdl olgmo dmfymdomdol JgliodErgde™dgdl, GMmIgubss
3999900589590m3mL  s9©om  Bogbsggdo s oILEIL MMAMOE  9©om  0bxMOTs:300.
9obmbol  99dmnbggzedo gl gobrom  Fmgsbg b69gdlom  sGIBowo  BoMTs3909d0.
©OI356@ger  3bmg®gdsdo, OMEILSE  Y39weRIM0  gOMBbJOMbss 939306900
3909900m, 9e9dEGHmm ©0b9gds godmygbgd0s sbsErMyMEMo Logboerols gologHagbo.

3bsEmamMo  BHggnmbomyooigdmo  bdmgsbo  Logbsero g6 s0ddbgds

909dGHOMbMwdmb@o. bdol Lodwoghg s Gmbo, GMIGEoE godmoyggbgds ws3s6030
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@O, HoMmdmddbol gergdBHOm b53500L Bbsgzalbgs 356M053090L. BJol #HqddcmOL 96 boliosmols
3905L5GBO 2odmoyggbgds gegd@BemMm 3@ qd0L,obdoMoL, Ibol s IMbEOL Lbgsslibgs
3™3006530900. bsb. 2-Bg dmyzsbowo LyGsmo 3909l HoMdmaqbsl dgaz0oddbols bdob

993 GHOo Fomdmygbols dgliobgd.

MWMW

Bob. 2. 5580560l bdol HBg30L gergdGHOMbMEo boErMmaMOO BMMTIS

bomagmMo  Logbswgdol  goo3gds, M3 ©39300609d M F0Jgdmsb
3905609000,35¢0056 oo (ob 250N BsdoX0s, Fog®o8 o063 gosBbos sdMSZ0
3M0dgds. 30639 M0Qd0 5b5¢MmMMo Logboero 2sbo30l IYMIE0L(096EIMIBMdOM
39JOMdsl) oo  Fsbdogdby.  Fobdorol LMW IELIGHIIRMbM  3md3sbogdo
0099 gdMgo0 50056 o6  Mg30@gMgd0  (Bsb. 3) 969  gooEgdmwo  Logbswrol
3995009690930, MM Jmbgl Loabswols MgagbgMs30s, M3 Logbsel sbYlEJOL.

Repeaters
A / \ A
y | /,,_, [
A A
21 ) 2
| ] ‘L Analog Phone Signal = D ‘/{
Source Destination

Bob. 3. sbsemaymeo Logbswolb MHg3o@gMo

Bodfbo®m, s65ermam®mo Loabscol M9gagbgmszool G908y M930GIOL 56 Fgderos
9OMIob67gm0LRsb 4oBslbgsml BAmMzsbo Loabsero @y bdsrMmo, GMIgeroE 3o09ergdl dmyzqds.
09303900l ymzgwr ©9969MH0MgdM bdmgsb Logbowbg dwogmgds bdswmEo.M53 MBOM
3930 Momgbmdom Imbgds Loabserol ®ga9gbgHocmgds doo MBOM 9GO B9FOIdS
Loaboero  dolio 2o6mbg3s 9dergdgwo begds.
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509bMds. 1 2bbmEME309w 900 Bt 094gbgdl 1 yzom 3589wl. JoMGH030 Homdmboygbos
Godbgws  MHgbOLo s dogrolbdggzs  FoMHYds  9bsEIMAMMo  Lodgwgnmbem  Jugeol
9mfgmdsL.g98mbog5¢0 0dols, MM IM935¢0 DO JoBBMME09wEIL 1 350900l gogerom

560l (30836 996009ds.

565¢n My 0 9990 gdol 3MMd9dgdo

993059(980:

. 399090930 bds = 3939060b GoMm©gbmds=
39Bw0gmH 900 bdsMHo 530039960 bsBols

. 965350 % 96 09296960060 9dwo Epiopes
Loabowo = OO 496MRJ3500 bds

365¢MyMM0b 30BOHYMBY 350sLZs

35MG0350 95300MmM (308OMwo Logbsero, dozsb0Fmm o bmIMgdo HBAoL mbob
dobgzom, bs33ws© 9w9dBHOMEo bobswgdol 3m3d0bsE0gdOLY. ,bIOL o30S~
BgLoMdMOLLL  0geolbdgds  sbowmamGo  Logbsgrol  MHosbzgdol  808)3Mdo©
39M©5gdbsBg.  393d0MOL  Tgmeg  dmErmbg  FmbEgds oMo 3330039 Lobgbg
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- Digitizer

k & bl | .
‘ o Nl ] YOI L 540 12, 15, 28, 20, 52

Bob. 4. sBsErmyom®o Logbserols 3mb3zgmEH0Mgds (30x6Mmedo

000MJM0 453D93600 bmdgHo HoMmBdmoygbls bdsl, MHMIGEoE 3005350 oMo
A9 9gnmbol gm®dowdo.

5659900039  JUgWME  535MOGHNIOL  FoMGH0Z5®0 A0S 25O5TOLHTIMINML
3oBOMwo  8600369wmds 6gdoldoge dsbdoBg s 3909l Fgdos  godsEHoGmmL  bds
4m39ma35M0  ©IRMOs300L s bBsmMol  ©sdsBHgool  qoM9dg, Gog  FMoL  Logbswrol
©535b0bxgd0L 36rMdGAsL, HMIYE0E 23H3W0IOMP SBsWMYME FHgugrmbosdo.

90bgo350 930l ABYds 3000b35:999dw0s M) MO 0RO Lobsl 2ooFMSl
©OEO M5MIbMB0m 35091930l BsFOMMYOOL 3OMdYTs, HMIGEOE FMSZHE0 53538060 9dOL
IONOOMMOIE JoBLIBMO(309eGIWOSE ML byFoOM? G5 MJds »bs Fgmderos. 3083OWWO
bds 09gbgdl 39gdbmermyosl, HmIgeog 36mdowos MHmyme 3 time-division multiplexing (TDM -
30 E03w9JLoMOIOOMOMO  ogmGBom). TDM  UBsdwmogdsl 0dergzs, Omd  IMog5¢0ds
bdmgz96ds 0bBMOT53058 03MIMIML gOHs© ghmo (4 3900560) 3589WOLASZL0M.M5EY
09360 BB 2oOY395600s 30BMME BMOTSET0, MoEbzomo 3608369wWMmdgdo A9s0(390s
1393083099600 EOMOMO  LEWMEJPO®  (OOMOMO  IYMBOM) o3 bl 3o 39O
QO0SXMPOL OGBIOIBE0MgdL. bob. 5-Bg aodmbobremos 3 Lbgssolibgs bdmgsbo oscrmyo
BOBROMEOo 3533000l EOMU.



Digital PSTN Connection S
L AEERENR
PBX System Central Office
-[8] 26]
A A A A A
Time Slot #2 --- b | --- Time Slot #1
Time Slot #1 ------- ! i oo Time Slot #2
Time Slot #3

Bsb. 5. TDM bdmgzsbo sébgdo

039600365: bob. 5-Bg OH™oMO LErMEHJdol bMmIMHgdo Jm39dMEos soMdomdo 1-sb 10-
909, LOBI30¢9gdo OLOBO OMCRRIBYDS O 2503985 MOMdOMTO

360935 1: o 85630 bglogbogrols YaMosE0s-0t335M9dvYe0s.
36MMd¢rgas 2: 35890gd0l OEO MoMmPIbmds - BMY35MYdIE0s.

5 sols PBX

dMogoo  dbgowo  3m33s605  LaMRGOMBLIMILMOOM g gnmboom. PSTN-ob
d9dobgg3sdo dbgero (omdmboygbo 56 046905 0v) ©5dgb Jugwmsb s MglEOLYdM6
33996905 Logdg. sdob boa3wrs 3335609000996 gdgbPBX-l6o0ms do®mmmblisgzmms®o dos
A9Ignmbgd0.96  BoFogdsl  8dg3l  3335600L  0BsTIOMIgOL  QobsbmM0gE™b
L9 IRMbM  3MIMB03sE0d Ym39eaz35M0 F9DBL©39d0Ls s ITIEJO0MO  BobsBLYYGO
©56bIOIXRJOOL  2569d. 3835600l 2590 PSTN-Lmob 5353006093030l godmoygqbgds
3™d35600L trunk ¢robzo.
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PBXs60Ul bo@gds, Gmdgarog 9393006093L 3009356001 3gegnmbgdl public ¢gargnmbools

JB9E9b s s15939 IMDBOEIME M3JMIBHMEOGOMB.IP PBX 560l PBX-0l 6506MLobgmds, Gmdgeros

5bgbl smom, 309m s gugbxgH 3OMYMTgdoL 393806 TCP/IP 3HMEGHMm3mEgdols

cmxobol(Transmission Control Protocol/the Internet Protocol) g59mygbgdom.slsggqg Lo@Ggwrgnmbm

303996035300Lm30L 0l 535306900 Internal (dogs) Jugerls PSTN-00b.

IPPBX d90dqds ogml gobozméo (Hardware), 306300 o6 366003y (Software)

Lob@g0s.

PBX bobgds 9hmo 99bgo3000 o3l gmoml, Gdgenbisg 993b 993600 396@E)5.000mMmgr)ew

39OGS 593L 9300 Eob0TBEgds.

s0b 35®@s (Line cards) - mBOHMb3gwwymaly 3030060 PBX -bs s ¢Hgwrgimbgdl
dmeob;

A®363 350@S (Trunk cards)- «HHMb3gergmxzl 303806 PBX Loli@gdgdl dmemol, 6
PBX -Us oo PSTN-U dméob;

Control complex- Lol@gds, Loosbsg bwgds PBX-ob doGomgs. Control complex
9903536 DoGgdol  3mBxoyMGs30slL, FoMTMEHODsEosL s  BsGm30L
1bd3090L.0939 OMYMEE Jugerol Fgdmbggz5d0 53535 MEMSDY MIbodzbgem
Bo356bsds3 30  Fgodengds  89ddbsl oo  3MmdEgdgdo. PBX  Lob@gdol
30omIMgdg00LYdgEguo 30035HDMdL 99,999% uptime-U s dmfymdowmdobm3zol
7-0056 10 05909 Loliogmberm 3s696EH0sb.

PSTN-o0ls o5 VoIP-0ls 39¢056905 o 356351b3s3909¢0 6036900

509653 PSTN0oygbgdl i6r0me (9460350. ol 2 3mbGl dmemols 39380608 Ml 0353906

1 8000056 boBL, MLOE OO OLMOLO FoMEIdS. MO0 3MmbGol 3999960353005l 3938060l

SMb0 ©53939090 Ingero 3m3Mbozsool 3MmEqldo, dobgsgzs 0dols sGOL M) 565 oo

dmO0bL 9GO0 39300600 (255033995 99 565 bdmgsbo dmbszgdgdo). v Jugerdo 56 begds
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http://en.wikipedia.org/wiki/Transmission_Control_Protocol
http://en.wikipedia.org/wiki/Internet_Protocol

bdmgsbo dmbs399900L  2oo3gds, 35d0b  MYLELOL gsdmyggbgds FMbYds  PBOMO,M03
AG®503E0MWOo  BHYgxnmbool gMmMIMmo Memymzomo  dbomgs. PSTN-obgsb gs6lbgsgzgdom
VoIPoygbqdl packet switching-U,8m3bds6gderol bds 3:6396@GH0M©Yds 308G Logbswsw s
0Ymxs 353939050, OG0 9993 gosoigds Intranet 56 Extranet Jugeools godmyggbgdom
909090  LoLEFHYFSHY.000090  IMfYMBOWMOIDBY  35393)JO0  3OM3Yds, 0ffymds  4oFMLOZoE
GOROME dmbs(399500 S 999009 396M04dbgds 0ligg bdmgsb Loabsws.

VolIPoygbgdL packet switching-U, boo@3 Jugeobls M9LOLYdO 56
©99M3060©905.35393J00 0l 0aHs369ds, MM sdoLsmzol bandwidth-ols sMgbM390s 56
500 LbyFoOm.mvy  OMIgwodg wobzo 5353900y bbgs 35393900l oloaBogbac,
3063609 H M 3539390L Imfg3m Mogdo Boamds. 0b@gMbgdo 3oW™dL MMd 3539300
4mM39m30L MM J0309L ©sb0dbmEgdol sy bY.

5 5oL sbsgwo VoIP-8o

ol Go3 B396 5030909 Bgdmm, Bdm3z560L Loabsgdols owsg3s6s MmGMdomTo, 1 s 0
40, 00O BB 5VIM ML LOSBEY. bBMZ560 LogbsEIOL A5sY3565L 30x83OWWTo 339 ,»,d39W
b3M5“-bog (oldschool) 30 MFm©gd9b.

oldol 3ombgs: Mo sMOL sboewo VoIP -80?7 3sbvybo 89090 ,039w0 b3ms“-ob
(oldschool) 1-9d0L o 0-gdol 50gds, domo frame-do BsEYds s LomorMol bmendo IP
9oL 9g00L 0bBMEOT>300l sdsEHY05.VoIP 353930 9339 3Bs@ 560l Jugedo golisgogbo,
053650 gl 563 v oly FJoMEGH030 boddgs, MoP6 B3960 3MIMdIWgTss ©ozMHImbogm, Hma
353930 003005 6036 gdolL 5ERO0WDY OOHMMWOE s BaMoLLOL ©s)35MY0350(QoS —
Quality of Service),0300Bom®»  LfimOo  30©0MJd0L  ©S  ©Y3MPOMYOOL  dgomo,
©530(90bgm, O™ 35393 JO0 56 3Mmbzgds MEbM 550560l bgedos Bb3gs IM535¢00.LsbsD
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50 36MHMdgdgdol  gobbogsHg  goIzowm  MZOo  39e3953¢mo  VoIP-oli  sboero
d9L5dgdMIYOU.

VoIP: Gs@ma 560L 3609369¢m3zs60

Mgy VoIP-ob dglobgd 30639ms 039096, bdoMo 53dmd9b: ,q9lg oo bIsL
3935536000063)9Mb9E0L 39339M0000950583930 49093mUL go8mygbgdoom boz3wo® H9gugxmbols
39099gd30Ls. Mo 5MHOL Jobdo Joblo3MMMGIMWO?* gBmo Tgbgz0m F9ambgdem,HMI yzgesby
8609369003560 13065 glumds 3509gdoL batrx GO0l OBMY355.0035¢0 A9QI393WM 1) Mo
306053 guMdgd0 5 VoIP -l 30Bbgliols 039 396dm dmdbdstmgdergdoliodzol.

VoIP-0ligsdsbsliosmgdgero 6086980 s w)30Ms¢glimdgdo

VoIP-Us G630 A9 9RMbgdmsb 39056900m55860596535¢0005bse0
dobollosmgdgeo,  MHMIgros  dmOagdMwos  OeMOE  00Bbgl  slggg 39Mdm
dmdbIoMg0gdHg.podMZMZoM® M58960dg sbseo ITIBILOSGHJIJo bodsbo MHMIgEro3
33bgds VoIP-o.
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3909gdbg sfgmemo bodxol 89030Mgds:VoIP-ol 4s9mygbgds sbsbgzdgdl 3sdgwgd by
3909M@bsOXL,M50y90653 VoIP 0y4gbgdol 1 Ethernet 3009wl,653300@  (39¢0-3ow39
5090990 LHOBbBMOT>30Mm s BAMZIBO 3509 gdOLY;

B50gdol Bsbsfigmgdol mbemsob Gggoddo bsbgs-smmosbzs yzgas Ggdmbivyen o dolvmem
BoM9OU;

56 g0sfimber(Do Not Disturb) - odewggs Lo3w)sEgdsl 03GHmdod«e 970000 dmbogl
439596 3063693eo ReNOToll} 390530L535M019dS bdm396-3mbEGoBY.
bYOH3000L5d9OM,58939 FGLAEGdGEPOSBIOOL 450 BAsOMYOOL ™oL [Hobsbfo®
39bLoBE3EMY;

Locate me - dglodegdgenos VoIP LgMgobom, dglodsdolols 3:mbg0g®si00ol d90mbgggsdo,
58096039 B0OL JOMOOMMEs® 2obbMMEF0gENds. gl @Tsbslosmgdgero bodsbo
doHY© 25dMBoYR0s 0lgo d90mbz9390d0, HMLSE LoFoMms bdMZg560 /56 30gm™
30b6x9M96:300L FoMBoMmm35 M58Yb0dY 5EYPOWMSb. 59005, 90dEgds ©599bmm
MOMd ©06M093mL 9OHPOOMMWI© OMAMOE 043966 LsdLsbmMol  Eguwgnmbdy 1939
Loberol g gnmbls s dMdoH 9w gnmbbyg.olgo d9dmbggzsdo 360dzbgarmgsbo
Bo6M0LYAMEHMZOOL SEdsMMDS I30695;

mbgwsob bdmgzsbo FmbBs - gb Ly3z0Lo FMFomdL LEbIOEHWMWoO bdmgzsbo FmbiEOL
Abaoglo. AL 939  @FBHJIMOo  9d3l  sbowo  BMbJ30900.0dg3s  BMLEOL
3900§d900LL535gdsl 36O FoMEHM 6300LT0gMH0 FHJWgIRMbOILE sMedgw bydoldogmo
30330993960 65:3.06¢0506 bdmgzs60 RmbiGom Tgbodwgdgeos 0b@HgMbgd) 36 bgMol
3990mygbgd00  993Ymd0obgdgdol  dmbidgbs  3m330MBHYOHDY.  S19Y3g  FgLodrgdgw0s
©53Mb6%53099H0MEIL F9EYMd06969d0L 533MAdEH MM 29oyHogbs 0890w BY;

29903056900  gumgdBHOmbmmo gmlEs, bdmgsbo gmbGs ©s Boguo:  Tglodegdgwros
g39es Lobolb Jg@Eymdobgdol gogHogbs dmdbdomgdol gugd@mmbamw gmbsby. gb
159995905l 53l FMIHAsMOYEL g39ges Lobol Fg@Ymd0bgds 9MHm SEPOWSL doommls
Q5 35ME0350 1935, 555d0LSTIMMML 56 Is3GIJogml olobo;

3M6x396M9630s5. 2505MFH0390w0s  3006539M96300L 4939009053, BMPOIHMO  3OHMZ50IMO
0300m6 §dbols sbgm LgM30LL S LBEOZsBMBLAL IMIBAIMGOEGOL. Slgmo LgMzolbom
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d9LsdgdgE0s  ©59©gbodg  5AOWMSL  bIMgsbo /56  3ogm  3MExgMgb3zo0l
9ONOOMO HoMmBsMmrm35, GmamM3 Intranet ol Extranet Jugedo;

B0l 35005F0Ls3MMYDs - 0deg3s LETMOEgdSl BoMGH0gzs0 ImbEgl gMmo BmIMmOI6
Dot0L 450580B5MGdS Bbgs brdgeBy);

300350 Ggmgnmbo - 36OHMaMsds, Mmdgmwos ygbogds 3ma30GHYOHDY s 0dwg3s
dolo 259mygqbgdol gbodergdemdsl B39megd®030 Ggwgnmbols dbgoglis. s3obmgzol
5ML9dMOL (5896039 MRsLM S BsLOSBO 3OIMYMHDs;

3535¢00 5MLO- gl sFobsLOsMYOYE0 608560 Lodw)sEgdsls 335deg3l 39360 GHgergnmbols
052036500 33Jmbal 1 GHgwgnmbo GMIgBY3 33996935 ©999gbodg bmdgHmo. qu
19M30B0 obLB3IMMMPOOM oBMLOIYR0S 3MB3560930LsMZ0L, MMIWGILSE MYbody
Bmdgeo sg300.

005, 99m53190500 LBs6sMEHYID0:00539 dbom, Mo gBomsE Fgbsdwgdgeros Apple-l, Dell-
ob,IBM-ob  ©@s  bbgs  9fo6m3mgdegdol  doge  dgddbogro  3gOLMbogrme
3330939M9d0bo3g9393000Mmm  gMo  Jugedo,  Fglodrgdgwos  gemTsbgol
9393006091 dMfymdomdgdo bgsolibgs Lodguwgnmbm dmdfmadegdoligsb. g
00BbyLL LHTSEBIL B39l AHoMIMGdEOL 0MbYOZ35I0MBOML BolMmZ30L Yyz9wsDY

baloy®9wo 50 FNOH300Mmds.

939L0LS ©odqLEdEgdEMBYOOL oMz obfiobgdom VoIP gdbmemyos Madm s MBeHm
ROOME  JMmbds®9ds@0  bgds.dobo  ImIbAsGgdegdol Mogbgzo MHmymeE d0Bbgl slg39
06030 mMo  ImbdoMgdgdol  Lsbom @OOMOEE) MO ©d  MBOM
096 905.VoIP#9dbmemaooligsgz®gargdol 3 doMomso dobgBo s6ob: 05530 Do69d0,00830
06g3M5LGHOMIBHOs s Voice -b s Data-l 9003565900096 06@gaMo30s.
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VoIP ol 56lbg53989emo 3m®3gd0

VoIP-ol g58mygbgdols 990mbg93580 5MLgdmdlL BoMob 2sbbmemEogwgdol Ms9gbody

d900™MQo0. gl9boo:

ATA- U39305¢®o  3mfymdowmdsATA(Analog to Telephone Adapter) Ubodwoggdsls
339993l B39 gdMH030  BHgrgxzmbo  JorgHPEILOBEHIMbIAL  963MB30MEHIOL o
d9L5dgdgE0s 3oboML VoIP-om Lo6RgOEMds. ATAs60l 5bsErMy Mo
Loabowolgon®mem Logbsmo 2oMmJabgwo dmfiymdowmds. ol 0Mgdl sboswmym®
Loabowls  BHMOOEONWOo B9 IBRMbo0E s AIMOJAbol  FoBMMEISE MBS
JU9EMO0 250593990 F56MgIML godmygbgdoom Imbgl Jobo 0bEHgMbYEHT0 4o(390s.

Power
Rout
o Adapter Phone

IP &oeggnmbgdo - gl L39gE0sMMmO 39w gnmbgdo MOoMJIol sMOxBHOM AoBLHIZ3O06
B399 906030 3H9gugn3mbgdolgsh, dosmos 99300 gmMToo s (F0BIOMBWEBHIOO0, o653
LGObsOGHMo RJ-11 3mbgd@mMol bs33ws®IP #Hgwgnmbgdl sggo RJ-45 Ethernet
306943H™60.IP  9wgnmbgdo 30603060 GMmMGHIODY 950056 FoghHmgdmgdo o
39966050 yz9ws byFomm Hardware o Software Goms gobbméd09egl IP bodo. sbg39
5OLBYdMBOL 993509 IP 3gwgnmbgdo, ®mdwgdog wi-fi Logbsebg 3w9domdgb.
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3™330mHgegdo-  sMLYdIMOL  ModE9gbodg GBoLOsbO s MBLM  3OMPEMSTS  MHMIYdOE3
95630350 d90dwgds  ©oYgbal 3mI30MEIODY s 0Bl godmygbgdmwo obgzg
OmamO3 IP 3gwgnmbo. 530bsm30L BoFoMms do30mzmbo, 0bsdozgdo, bdol ogs s

0b6@96Mb9@) dg9Mrmgds.
(@ ZolPer
—— — — Phone to dial
aHa0D
NS . | L:Li]j?(l lm6nu B (@) (o) (W) 5]

OLD |RECORD| | AA | ac | pnp | cour il e

= | | | | | pars J| tav Jjwxyz
B' o #| o
— ———————%

Account

Cspﬁﬁfr?ﬁhrk

%)

>

;

dmfigmdowmdgdo HmImgdog 359moygbgds VoIP@gdbmenmaosdo

06390693 9w gnmbool sGJo@gdEHMs dseosh o3l LEBIOEHWWO GHgwgzmbol

504039 @GHOSL, Boa58 G5 094ds 16 255BB0s 1530L0 WHTIBILOIMYdgo bodbgdo.

doMH0m5©o® 9935309000 J398mm Bsdmmzwroe dmfymdommdgdl:
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o Gateway: Gateways®ol Jdmfgmdogmds, Gmdgwog sbgbl  3m3mb6o3s:309L
A9 9gRmbol Loabswlis s IP dmwm (oM EHowl Jmeob;

o Gatekeeper: Gatekeeper -85 ool ©53@9b0 ImIboMgdgE0s 35330900 ©s Lo
56036 0Lobo obErsagdMergdo. Gatekeeper -bg MIROLEHMOMGOME0 Tg0dEgdS
5094l X39953905, OMIgLsE Dmbsl mHmwgdqb;

e IP @owggmbo: Imfiymdowmds, OMIgwdsg  Bosboggws  LGsbsMEGmwo
A9 9gx3mbgd0 s 59300 VoIP LigH3zoLobl dbsérqsFgmol »bseo;

o Software &gmgxmbo:3md30mGHIOHdy  9MLYdIMEO  13gE0sWMHo  3OMYMSDo,
OIoLLOSgd0mMo3EdgLodEgdg0s  BIMGIOL  gobbmM30gmgdss 359w9dsmm

obg ®Mmam6O 3 B399 gdM030 Ggergzmbo.

b3dm3560 35393 900L 3mb3gMHGHE00L 3OmEglo

©o0o bboll fobsom 3OHMBILMOTs 3500  bolgdwmomds(s Lbgs IMsgsds) 9ddbo
36MHm39L0,0HMmIg0(35dg3LLETMSEGISL 50 FMNOZ0EIMBL oML sbsermymMo Logbswo
(09dOONEH>@RIB0) oBOY Moo (1 s 0).69300 FdM33Y30L FYdwIy bolromds
50dM5B0bs MM ol F9gdem 599OM FHOMIOoL ©93MbLEHMY0MGdS, by MM ASHBOOEOYM
396MB935 M.

Bo3MM300s Msdgbodg 3609369 m3zs60 gsg@o:

o 153OME 5580560l gL Jgderos bdob qo0bggs 20-20,000 Hz Lobdo®mgby;

* 5590560 W5356530L ML 0ygbgdls 200-9,000 Hz Lobdomgls;

*  39w9gxmbol boHgdo gowoli39dgb bdsl 300-3,400 Hz Lobdomgby);

e bobdmomols mgmMool  msbsbdo  Jglodwrgdgeos  gooigds  300-4,000 Hz
LobdoMgbg.

906086905:(300-3,400 Hz) 0dgggzs 1o38560l bdol bomolbl, Hsms dmbgls ssdosbol

@5 dobo bollosmols s3mEbmds.
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127

AN

1 [
-2 \/ \/ 1 Second

—-127

Bob. sbsermym®o bdmzsbo Logbsgrols 3mb3zgmEH0Mmgds 30x3OWIdo

3b65emamMo Logboswrol oRMITo 25oy3560L 58 BgomEL ghimgds 3356¢0Mgds.
596 06030®3s300L 1 ds50BHL Fgodegds 60dbsggl Ibmwwm@ 0 ©sb 255 8qg.bdmzsbo
335000 3356¢3)06905L 999905 B050fomb dodlodoer® 303%g +127 s dobodowrme®g-127.

3093900

BOBMMEI0 2500593560l 3MMEgLd0 dME™ b5d0X0 5MOL 333MLoOL HBMIGOOL doMYdS.

30930 335993l 3EO0MJBOL s Y3MEOMIOOL BoTOEGdL. 53Mb39MHEBH0MIOL oM Logbownls
©53M33MHgLgOME 30ROV BMOTSE s 5TDOIIL AIBOFDOgzbs s g3y 9909 Jomgdwyen Logbaogls
9390090l ©9393033MgLo3E0sl s 53T5390L 9@Oom Lobsl. 0dobsmzol, MHMA 2 ds IboMgd Jgderml
9603569096 35300608 ©TYs6gds, STOBOMZOL 9M30EgdIE0s BT MO39 TFbodgl 9dmbgzgmegls
3093000.  §399mm  Bsdmmgwowos M58mEgbody Y39wsDy  3MEILIDNWO  3M©I30, FJIEIHO
9dmbs39990007:000Lobgegds,  LBoBJsMOL  Imbdotgds o Fgg3aligdol  3m9x303096EGH0(100  5sdosbls
9mobdgbobals LovydsMO IM(399MEO 3MHYIPOOM s 5 BoE0BO LOLEYI0m Fgoxzs9d0bgL boolbO).
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Table 1-2 Audio Codec Bandwidrh and MOS Values|

Codec Bandwidth Consumed MOS
G711 64 kbps 41
Internet Low 15.2 kbps 41
Bitrate Codec (iLBC)

G.729 8 kbps 392
G.726 32 kbps 3.85
G.729a 8 kbps 37
G.728 16 kbps 361

306 50096L FglgdL VoIP -olomgols

e [ETF(International Engineering Task Force)
065066900Lg59MH 0056935,  OHMIY0E3IHIBL3OMEHMIM9dOLLEIBIO GBI,
I g00339bLsBRM3539P,
0OMYMOH65031TomlobE 9309 EHo0bEHIMbYBH3MMEGHMIMEgdds. http://www.ie
tf.org

e ITU (International Telecommunications Union)
LogMMITMOHOLM MOA60Ds30s United Nations System-9o, L3 I093MMIIO0 S
396dm Lyga@™M9gd0 sHYhgb ermdomEmo FHgwrg3mdmbozs3ogdl s LyMzobgdol

3006MH0b60M9dsL. http:/www.itu.int

20


http://www.itu.int/

360G 30¢0900

3OMGHMINwgdo  sMol  glgdol b 3OMmEgEMHgdol  653Mndo,  OMIGEBY;s
30099603530580 dmbsfowrgqdo sbbdgdosh Jugardo 0bxm®mds300lL o330l MMU.
39630boMmm Ms9m©gbody 36mMdowo 3HMEMIMEOo:

H.323:56H0L BEobotmno MmIgerog 4o0moygbgds 309m 3006539609630900L  golisds®ms,
bdm3560 s b3S BoobRMOTs30M 3539GJOOL FoLs33gws© Jugwrdo;

SIP:Session Initiation Protocol (SIP) go8mo0ygbgds VoIP 3533060l slodys@gdes@. ol
509095390 LyFoOM  3OMGHMIMEGIL s F9JoboBIgOL, Mems  BMIbIMYdGdO
0599353806696 36OmJbo byM39MHgdL LbsgILLIS bYM30Lom LoMYGOLIMIOLMZOL.
35250m5@, BIOMOL 4505d0LHTIMGdS, BAIOOL STMEDMdS o 5.9.

MGCP:Media Gateway Control Protocol @sdm0ygbgds ULos@gwggmbmGateway-gdols

3oLO3MBEBHMMWYds@. Lsdgmgxmbo Gateways®ol  Jugerol bsfowro, G®Igwos
539300693l s0m Logbsgdl oframe-qol, MHMAEGdO IMdMSMdID 0bEHGMbgETo;

RTP:TheReal-timeTransportProtocol(RTP) sbqgbli 6gocro® ®mdo olgmo 35393900l
AGOBL3MOEHOMGOIL HMYMOIOGEI99IPOM, 30©JM S BBZs. 0l 56 0ygbgdls MHglirMLgdols
©MgHIMZ3905L O 9O 0dEg3s  BIMOLLOL  2oMIBGHOSL. ol ITdEO0m o
3MbGHOMolL  3OMmEHM3MEo(RTCP), ®osms dmbgl 35393900l ©sb0dbo)egdols
500 BYg dolizerol Imbo@mMobyo;

RTCP:RTP Control Protocol (RTCP) 396H0m@ves 93H5360L 3mbGHOMme 35393 90U
Lgbool yzgws dmbsfowgliomsb. gl 3OMEM3MEOo gobolbgogzgol frame s 30bGHGME
3539390U , B5250mo© MMA 25dMm0yg4qbmb Lbgzoslbgs UDP 3mé@39do0;

Skinny(SCCP):o00l  cisco-bl  3wmgbogro  LbobGgds, GMIgeog  sbgbl  skinny-l
3096GH900L 30096035300 H.323 Loli@gdobosb, Call Manager-do sds@gdomo
13b930900L BsBzommzom.
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QoS

19H30LOL BaOLLOBMBS 500l VoIP-0b {o®ds?gdol s9930gd9w0 306MHMds. 5¢sdosbol
4960 do5¢056 FgMdbmd0sMgs s 53B673L Ao 35E9MS (330 gdqdLYE 30. baMobbo 0356Mygds
35306 ®MEgLsE 35393900 03H5369d5 5M5L5089M JugErols LsdsEgdom.

VoIP-8o QoS ol 3560l H59m©9gbodg 3gommo sGlgdmdL. qligbos:

TOS (Type Of Service) 803gdol godmgbgds IPHeader -8o bdmgsbo 3s3939gd0bomgol
3600603 9GHOL doLsboFdws©, MomMgME bdmgsb 35393l IPHeader-do 9ds@gds
1393056 BHogo b 0sBEwoyo  OHMIgol  godmygbgdomsg  Jugwrmeo
3mfgmdow™dgd0 bdm356 3539370 gobslbgs39096 bbgs 35393)900LAsE s B0560F9d96
3500 MB30GIEHIBMBL, XIO o5@90909b BTM3Z56 35393901 s 9989 bbgs sbGYbgdL.

090LsmM30L MM bsMolbo 56 s035MYML, 9MEOEgds© Mbs Fogdisgl YOOGS
9990092 Imbs3999dL,

e Lobhdotg- LoBJo0g 56 Mbs 64 kbs Bg 653e09d0, Boms 56 gogdbsls 3Gr:Md9d900;

®  ©OWIO S X0BHIM0 MBS 0ymb o3 d90dwgds 8309, Mvms 56 dmbgl Bdol
©59™36909;

* 053500 35393)JO0L s0Ybs by dmbgl Boduods Mo LRGSR, Bom
56 0gmb d9Ls3hbg30 bAOL 35639;

e b dmbgl gdml 3m339BLoE0s, Boms 56 Fo®BmodgzsL bdsvMo;

e bs 0469l B0MgdMO Y3zgmws HBMIgdo LsodgEMMdOLIMZ0L, MMI 56 dmbogl
3930060 5356M39;

®  OEO YMM3PIYdS 1bs 809d39L MULOROMBMIDSL, MM 35393J00 96 50dMRbIL
MEbM 5Qsd0sbol bgerdo.
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365d303mwols s¢mfgMs.

Bgdo 653GMIol doBsBo 0ym 39B396900b5 v Bro 5MOL BMs©o® VoIP FHgbmemyos, 6o
©535bsLosMYOg0 60d67dO go3Bb0s Bsls O HOMO X MBL Ob BHMOOFO BJegBMbl, PSTN-U.
3900960 35 loBObMYdOLMZ0L Bobs MYMEOOSLMD ghmo dobgzobowm  3GsdGHozmwo
9ogoW0MO.

365JGH03Mw0  35g50mobmzol 25dm3094qbgd Lmxzmgzgse Elastix-b.Elastix s6ob open
source(0S  3MQO0) 39900569y Mwo 3993 INbo3o3ogdol  LgM3zgeo,  MmIgedos
960056¢9ds IP PBX, Email, IM, Faxing s Ubgs d9Mgwero g3mbdigogdo.Elastix ogwndbgdmwos
Asterisk -0l 35%5bg(e0bwdlob Legmgge®o (Software) ¢gwgnmbools PBX gdobomgol).

Elastix 25605 ULo@9wgnmbm  Bogool  gobbmed309egdols  235dwq3l  ©ods@gdom
59653 9L GIMBSL, BoRIOMIE MMYMMGOO(3ds: F0ggdgds - MHMEILS3 30609 9353
3M6309@M bmdghHbg ol s3GH™Is@Ge 950830 dmolidgbl L3gEoswems B396L  dog®
Poboliffot  BofgMom  Bsbofgdl. Fs30 Logdo - gob3LEBOZIOM® bMmIMYdo  MHMIEGOLYS
5936035 gd500 B39bmb oMg33s. Follow me - v 3mbM9gEMo BmdghHo o6 3sLwbmdl BoGU,
390d9ds gl BM0 Q9BLEBOIOMEO OHMOL T9IIY 93BMTSGHWIMI® F9STOLHTIMPIL bbgs
bmdg6Hbg, mMbsg IMdOWwWME  BHywgnmbBY.  xaBgoo - LTSSl a35deg3l
39X (MNBM©  bmdMgdo Bz9bo  LYYMHZ30OLsdgdEM. IVR 5699 0b@gdoddHomwo bdmgsbo
dm35Lbg - 0ol 93GHM™IsGHE 09550980 5BYMdOHYIL boewbls , vy MMBgEro VoS30l WFIMOL
d9dobggzsdo , HMIgen 6mIgOls vy bmdMHgdol XaMRBg 490s9MHM39ds. M0QJd0 - M0YJdO
do05b LyFoMmM O 2odMbOIPIMH0 BbJ3055 M 396GMIOOLMZ0L(S 9GS FoMFGHM), )
4395 M39M5@GHMM0 5393900, FMG30 YOS 0RO S 5O J0TYOS BIG0, HMYMEF 30
HMdgodg Mm39OHoGHMO0 4obms30bBWEgds, 5d0bgzg 9935 FsLMb Boto. Music on hold -
d9L5dgd905 9YM3BgBOL 5B BIMOL 2oligerols OML LEHOBIOE IO Loabserol byzers
©535496mm 396030l LolMzgEo dMbogs. slg3g FgLsdegdgEPos Bl BbMMB0gEgdOL
39D0M©30L sfglgds M™OL Jobgz0m, F539E0MOE BIMgdo FobbmEM 309wl FbMme MmO
LodmTom Bs5079080.99L5dEGdJ0s BoMYOL Bofigs s Fo@o dmboGmMobaog s1939 bdmgzsbo
RbGOLS @O BoJuol 0bgMO0MBSE s MoEYSBs3 Elastix 9gwosbs ©os 3mos dslby
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d9L50530bo0  (3mEbOL  9dmbgzgzsdo  Fglodergdgeos bgdoldogMo  TsGJdoGHO  BbJzo0l

5353 9ds.

365JGH03Mw0  53mEsbol  2oblobm®mE0gwgdws® B396 ©oy3F0M©YdS O30LMBIWO
50300 BgM39MHBY. mI30EIOHwo HgbOLYdo dobodwxad: 800Mhz 3OHMiEgbmGmOL Lobdomy,
312 MB m3g6ms@ono dgblog@mqgds, 8GB dysé ©olgbg(bmds gobolsBrmz®mgds 3arogb@ol
dmmbm3zbgdols JqLodsdobs, Bo®gdol Bsfgms, dmbodm®mobyo, s3Gm dm3sLmbggdo), 10/100

Juoeol 3od@s s  Elastix - ob 0doxo, GmIgeoi MRsbm 89330000 3500dm3HgMH ™o

MBOE0SMM0 LooG0sb http://www.elastix.org/ s ®5 m»dds 96@s b™IGMH0(3MXM3500096M0L
9096 3mfmq0o 0bxmEOIs300m), HMIgEoE MBS WIZ35MGROLEHGOMM® B396L LoM3zgHBY.

306039 Mogdo by ©s3599bmom Elastix B39l LyMzg@Bg. BoBo3MGmO LgM3z9Mol

5MLgdMdOL 9900b3z93580 300900 EOL3L MMIGEBYE PoPgMOEo 046935 080K b o8 0™ 53
030xL 300356 dsbJsbsdo .
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FREEDOM TO COMMLUNICATE

— To install or upgrade in graphical mode, press the <ENTER> key.
— To install or upgrade in text mode, type: linux text <ENTER>.
— Use the function keys listed below for more information.

[F1-Mainl [F2-Options] [F3-Generall [F4-Rernell [F5-Rescuel
boot: _

390mBbgds ALAO3LO Fobxs®d LOOE MBGMIMO 35F9M JBMIOL S JOWI3O35M00 T9aYY
Bsd0oxBY. 99900930 Bodox 0 560 9bols sMBg3s

Welcome to Elastix

1 Choose a Language

What language would you like to use
during the installation process?

Catalan
Chinese(Simplified)
Chinese(Traditional)
Croatian

Czech

Danish

Dutch

{Tab>/<Alt-Tab> between elements i <Space> selects i <F12> next screen




960b g9bLsBO30ML 999 3007300 OL3L Lo 3306 WYabIL Ly®3gHo.

{ Partitioning Type

Installation requires partitioning of your hard drive.
default layout is reasonable for most users.
choose to use this or create your own.

The
You can either

Remove all partitions on selected drives and create default layout.
Remove linux partitions on selected drives and create default layout.

se free space on selected drives and create default layout.
Create custom layout.

Which drive(s) do you want to use for this installation?
[] hda 3867 MB (UMware Uirtual IDE Hard ) [

Space>,<+>,<-> selection <F2> Add drive <F12> next screen

3996 Jug MmO 06EHYMHRIOLOL 3MEBOFMESEOSL.

Welcome to Elastix

1 Configure Network Interface

Would you like to configure the eth8
network interface in your system?

<Tab>/<Alt-Tab> between elements i <Space> selects i <F12>

next screen
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e IPv4-U 30ygb690m v IPv6

Welcome to Elastix

Network Configuration for eth@

Advanced Micro Devices [AMD]1 79c¢978 [PCnet32 LANCE]
BB:BC:29:46:6A:26

[#«] Activate on boot

[*] Enable IPv4 support
[ 1 Enable IPuv6 support

<Tab>/<Alt-Tab> between elements i

i <Space> selects i <F12> next screen

06530165 50090L IP 8olodsmmb 0349 bGo@030IM9© b o3mhHgMmo bgwom
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IPu4 Configuration for eth@

Advanced Micro Devices [AMD]1 79c¢978 [PCnet32 LANCE]
BB:B8C:29:46:6A:26

(%) Dynamic IP configuration (DHCP)
( ) Manual address configuration

IP Address Prefix (Netmask)

/

{Tab>/<Alt-Tab> between elements i <Space> selects i <F12> next screen

® 3500900 35OMEL OMNDY. 35OHMEL 3009MEOHGOM 2 X GO MM J5TM3MO3EbMm J93Ms .

9B 39MMeo 5GOL BYMZgOOL MLOBOMbMIOOL 439esBg 3M0EGEH03Mwo bsffowro s dolo
©530§9995 56 Lbggdolbm3ol 45H0s6Mgds sv)d390900s .

Welcome to Elastix

{ Root Password |

Pick a root password. You must type it
twice to ensure you know what it is and
didn’t make a mistake in typing. Remember
that the root password is a critical part
of system security!?

Password: BB 36 I K IR

Password (confirm): S e

{Tab>/<Alt-Tab> between elements i <Space> selects i <F12> next screen
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e 356MMmol d9y3560L 999099 ©s0{Yygds 0bLEGsWsE0s .

| Package Installation |

Name : glibc-common-2.5-187-i386
Size : 65142k
Summary: Common binaries and locale data for glibc

Packages Bytes Time
Total : 462 1329M B:18:54
Completed: ) M 8:88:86
Remaining: 453 1322M B:18:48

{Tab>/<Alt-Tab> between elements i <Space> selects i <F12> next screen

0bLEOW 5300l oM gdol 9999y 993000350 wobwdlols command line-do.
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ent0S release 5.9 (Final)
Kernel 2.6.18-348.1.1.e15 on an i686

localhost login:

39239936 B39bL 8096 Y9690 M0 35MHME0 @S YY) BYM39OL IP BolsdsMmo ObsdorMo

535090069 30900 IP -U ifconfig dMdsbgd0m.

0O Systiem oing an update.

o access your Elastix System, using a separate workstation (PC/MAC/Linux)
Dpen the Internet Browser using the following URL:
http:/,192.168.69.41

[root@localhost “1# ifconfig

eth@

Link encap:Ethernet HUWaddr 88:88:27:BD:BD:57

inet addr:192.168.69.41 Bcast:192.168.69.255 Mask:255.255.255.8
UP BROADCAST RUNNING MULTICAST MTU:1588 Metric:1

RX packets:81 errors:1 dropped:8 overruns:8 frame:8

TX packets:9 errors:8 dropped:8 overruns:H8 carrier:8

collisions:B txqueuelen:1688

RX bytes:?575 (7.3 KiB) TX buytes:2278 (2.2 KiB)

Interrupt:18 Base address:BxdB28

Link encap:Local Loopback

inet addr:127.8.8.1 Mask:255.8.8.8

UP LOOPBACK RUNNING MTU:16436 Metric:1

RX packets:87 errors:8 dropped:8 overruns:8 frame:8
TX packets:87 errors:8 dropped:8 overruns:B carrier:8
collisions:B txqueuelen:8

RX bytes:?7425 (7.2 KiB) TX bytes:7425 (7.2 KiB)

[root@localhost " 1#

HMYLOE 39303900 IP AoLsdsML , 3960 Job WEB d65B96Hdo 9990930 B3m6IsEGH0m:
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https://IP  dobsdsrono/ . 250mPbgds Elastix -0l 5@@doboli@®ms@m®mol  smmgb@ozsEool
79bx 9605, 5TBOLEHOIGHMOOL oMol ©sYgbgds bgds Fobolfa® s 0bLEswszool ghHm
96 b5d0xbg 3b30900.

« C' | (x btpss,//192.168.69.41/index.php o

39Mmeol  d9yzs60lb 8909y 9930350 B39l LoliEgdsdo  Lossg 306039 3390 HY
336300905 BMY50 068305305 LoLEgdol dgbobgd, MHglrOLlgdOL Jmbodm®mobyo , 3583900
L9gO30L900L BsdMbsMZoeO 9 5.0.
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<« C' | (x b#ps,//192.168.69.41/index.phy

elastix’ |

EC Fax PBX I Reports [V
Dashboard | Networ | Users | Shutdown Hardware Detector | Updates Backup/Restore Preferences

Dashboard »| | @ Dashboard @ 4 x ?

Dashboard Applet Admin = =
| System Resources = Processes Status &=
. 4 | Telephony Service RUNNING
— N N N phony -
e ( ( ( ‘; Instant Messaging Service NOT RUNNING |
/' / // il |Fax Service RUNNING v
cPU RAM SwaAP % | Email Service RUNNING L 4
§ |patabase service RUNNING -
CPU Info: Intel(R) Core(TM)2 Duo CPU T5870 @ 2.0
Uptime: 4 min Web Server RUNNING -
CPU Speed: 1,975.36 MHz
e nen RAM: 1,010.41 Mb SWAP: 2,047.99 Mb Elastix Call Center Service NOT INSTALLED
Hard Drives L) Performance Graphic S
Simultaneous calls, memory and CPU
8 24% Used W 76% Available 5
1.0 s 110
Hard Disk Capacity: 7.60GB [
Mount Point: /  § 120 105
/ Manufacturer: VBOX HARDDISK 0.
\ [ 15 100
Logs: 1.3M Local Backups: 16K e %
9
Emails: 8.0K Configuration: 80M E
Voicemails: 152K Recordings: 8.0K Wstn. calls
— CPU usage (%)
— Men. usage (B>
p
News. e
1,
Loading

0dobomgol MHmd B3z96ds LyM3z9MTs 03w9dogmlb s F9g3dermo DBomdoL AsbbMOE0gWgds
30639 M0gdo LygM39MBg Mbs I35MYROLEHMOMM® trunk, s6¢9 LgMz9MGBY Mbos oghgdmm
36M35009MH0L d0ge Im3Egdwo 0bxm®dsios (host, user, pass).
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C' | & b#ps://192.168.69.41/index php?display=trunks&tech=SIP

«

System Agenda Email Fax PBX

PBX Configuration | Operator Panel Voicemail Monitoring Batch Configurations Conference Tools Flash Operator Panel |  VoIP Provider |

% PBX Configuration

Extensions
Feature Codes
General Settings
Outbound Routes
Trunks

Inbound Routes
Zap Channel DIDs
Announcements
Blacklist

CallerID Lookup Sources
Day/Night Control
Follow Me

IVR

Queue Priorities
Queues

Ring Groups
Time Conditions
Time Groups

Conferences
Languages

Misc Applications
Misc Destinations

Add SIP Trunk

General Settings

Trunk Name:

Outbound Caller ID

CID Options: Allow Any CID

Maximum Channels

Disable Trunk: Disable

Monitor Trunk Failures. Enable

Dialed Number Manipulation Rules

(prepend )+ prefix | | match pattern B
+ Add More Dial Pattern Fields | Clear all Fields
Dial Rules Wizards (pick one)

Outbound Dial Prefix:

Outgoing Settings

Zik A ?

Channel go (zap)

Music on Hold Trunk Name
PIN Sets PEER Details
Paging and Intercom

Parking Lot

System Recordings
VoiceMail Blasting

Callback
DISA

Unembedded freePBX Incomi

USER Context.
USER Details:

assworde s+

Registration

Register String

Submit Changes

ElaE e ' derGPL by PaloSanto Solutions, 2006 - 2014.

Trun name g9do 3560Jdgz0 trunk-b Lobgel o peer details -do 3HgMm 3OMZS0IMOL oy
dmfmqde  0bxgm®Tozos s 353bgdod  register string 39l 99090  BMOT>EGHOM
B03960:3560Mm0:6mgH0@©™Ig0bols Lobgero(sb mdgobol LyMzgeol IP)/6mdgemo. sbseRyb

39@90L 339000 by bwgdgel.

Tunk-ob  M920LEGHMOMGdOL F9II 9930 GdIE0s 1939, 399G F0do35¢w0 S Foaboom
935350 35O BHGO0L 4oBLIBOZMS. XM ob3LEBOZIOMD 4969 BTN G 0.
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C' | & b#ps//192.168.69.41/2menu=pbxconfig&type=setup&displa

« display=routin
@elastix‘" | 6 Q i ¥4

System Agenda Email Fax PBX M Reports [\

PBX Configuration| Operator Panel Voicemail Monitoring | Batch Configurations |  Conference | Tools Flash Operator Panel | VoIP Provider |

7 PBX Configuration m

Extensions Add Route

Feature Codes $ 9_outside
General Settings
Outbound Routes
Trunks

Route Settings

Route Name |

Inbound Routes Route CID: Override Extension
Zap Channel DIDs
Announcements

Route Password:

Route Type: m cy -C al

BISCKISE P! Emergency ([ Intra-Compan,

2 v

CallerID Lookup Sources  Music On Hold? defale

Day/Night Control Time Group: ---Permanent Route--- ¥

Follow Me Route Position Last after 9_outside v

IVR

Queue Priorities Additional Settings

Queues

Hingicroups PIN Set None v

Time Conditions

Time Groups Dial Patterns that will use this Route

Conferences ®
(prepend ) + prefix match pattern | / Callerld

Languages (prep: )+ bl I P 1

Misc Applications + Add More Dial Pattern Fields

MiscDesinatons Dial patterns wizards: | (pick one)
Music on Hold
PIN Sets Trunk Sequence for Matched Routes
Paging and Intercom
Parking Lot 0
System Recordings
VoiceMail Blasting
; Submit Changes
Callback
DISA

Route name - do 35633930 do6HIMBHL Lobgerls . Dial pattern- do 2563L5BO3MO3 69330
d9oomEL s Trunk Sequence for matched Routes - do 306Bg3c 00 trunk-U G®IomS3
356bmO309gl  boGo.  dglodgdgwos 1 bgeggdbg  Modmgbodg trunk - ol
©M9R0LEGHMO0MYdS S LM30eoLTYOO Fo00 259MYgbgds. oo™ Jowrsdol bmdmgdby
©50693mb 1 -00 beaerm 3mdow e Mm39MsEMM9gdDg IgmeOol godmygbgdom.

39090 259535¢00l 99992 930093905 89dmaogoo FoMTNEHOL AobLIBWIMSE, b G
9m)130009L DML HMEgLsg ob G9dm3zs LgmzgMHdY.
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C' | (% b#ps//192.168.69.41/7men

€« config&type=setup&display=did
@elastix‘* ] 61

System Agenda Email Fax PBX M Reports |\

PBX Configuration| Operator Panel Voicemail Monitoring Batch Configurations Conference Tools Flash Operator Panel | VoIP Provider |

% PBX Configuration Zk X ?

Extensions Add Incoming Route

Feature Codes

General Settings o User DIDs

Outbound Routes General DIDs

Trunks Unused DIDs
Description

Inbound Routes DID Number:

Zap Channel DIDs
Announcements

Caller ID Number:
CID Priority Route

Blacklist

CallerID Lookup Sources Options

Day/Night Control

Follow Me

T Alert Info

Queue Priorities CID name prefix

Queues Music On Hold Default ¥
Ring Groups Signal RINGING

Tim nditions
£ conditions Pause Before Answer

Time Groups
Privacy

Conferences

Languages

Misc Applications Paivacy Manager i

Misc Destinations
CID Lookup Source

Music on Hold

PIN Sets
Paging and Intercom Source None ¥
Parking Lot

Fax Detect

System Recordings
VoiceMail Blasting

Detect Faxes. ® No Yes
Callback
DISA Language
Unembedded freePBX
Language
==choose one == Vv
Submit  Clear Destination & Submit

Elastix s licensed under. GPL by, PaloSanto Solutions.: 2006 - 2014.

Description-8o 3560Jd930 Lobgenls. DID Number- do 3f9®o B39bL 6m3gMl s Set Destination-do
3963L5BM3M5300 LEO? A5ETOLHTIMNEIL TGO DGO - 3063M9B I BmIgE DY, Hoado
) IVR ol s6l9dmdol d9dmbgzsdo IVR-3o.

Trunk- ob 5 dos s Qo6 FoMTME OOl o3MbROYMBOMIdOL Ty LIMZ9MDBY 430D
dbmeme bmdmgdo(Extention) -9d0 d9Lsgdbgero. s30Lsm3z0l yoegogzsmo Extention-ls
Bobs®monby.
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C  [xb#ps//192.168.6941 /indexphp

(—
Qe]astlx

PBX Configuration | Operator Panel Voicemail Monitoring Batch Configurations Conference Tools

PBX Configuration

“ | Extensions Add SIP Extension Add Extensio
Feature Codes
General Settings

Outbound Routes Add Extonsion

Trunks

ound Cali Contro

Inbound Routes YserErensan
Zap Channel DIDs Display Name
Announcements CID Num Alias
Blacklist

CallerID Lookup Sources SIP Alias

Day/Night Control
Extension Options

Follow Me
IR
Queue Priorities Outbound CID
Queues Ring Time Default v
Ring Groups Call Waiting Disable ¥
Time Conditions :

: Call Screening Disable v
Time Groups
tesnal Op s Confioura Pinless Dialing Disable v
Conferences Emergency CID
Languages
Misc Applications Assgned DIDICID

Misc Destinations

Music on Hold S
DID Description

PIN Sets

Paging and Intercom Add Inbound DID

Parking Lot Add Inbound CID

Systet Recordings

VoiceMail Blasting Device Options

Callback This device uses sip technology
DISA

= secret

Unembedded freePBX dimfmode c2833

Dictation Services

Dictation Service Disabled ¥
Dictation Format 0gg Vorbis v

Email Address

Language

Language Code

Recording Options

Record Incoming On Demand v

Record Outgoing On Demand ¥
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Slatus Disabled v
Voicemail Password

Email Address

Pager Email Address

Email Attachment

eS
Piay CID es
Play Envelope o
Delete Voicemail =5 o
IMAP Username
IMAP Password
VM Options
VM Context default
VmX Locater™ Disabled ¥
Use When: unavallable

Voicemail Instructions: ¥ Standard veicemail prompls
Press 0: ¢ Go To Operato
Press 1:

Press 2:

Submit

Elastix.is licensed under GPL by PaloSanto Solutions. 2006 - 2014,

MmO 3 3bgsgo Etention-b 15385Mm@ 393600 MB300 o7, FogM58 080LsMZ0L MMA VYdMSW MO
©M920LEGHMOMIL 39w gR3MbBY LodsGolos Abmeme User extention-do 5310 9H ™0 dos
Bmdgeo (dogp. 101) , Display name - 3mdbds®gdcenol bobgero , G390 s9)gegds GH9gwgzbBy
5 d00s JugEdo 69330l CMML BMIMOL o030 9FgMYds Lobgwro s secret- 3oGMEPO
Hd90o3 L3I PYOMEIMS BroMs bMIYMHO IMJAOLEHMOMPIL 9 gRMbDYY.

9L 56H0bL ol 306090 M1o3 930 dI0s 0doLIMZOL MM F93dwmam Bsol
396bMM(30909gds, 5oL oM , OMYMOF Bgdmm 523608690 Elastix -Us gosBbos ©9596030
5953900000 3bJ305 OMIgerois B3960 L@MZ300ELL Fodmdobstg dga30dw0s
5353065303 M0MOM.
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3365

VoIP Service B53v)o¢0qosl 235de0g3l 0bGgebg@ol godmygbgdoom gobzsbm®iogmmo
Do6M900  BHM50E0 Ly IRMbm  bMIMgdHy ©s 30M0doom.  5Tobsm3zoL  LoFoMMs
3505@boRJsM0560 06EHIMbYE) 3930060

95l 9919305 Bs9Bo33wMmb 3M90E0wo bo@ g gnmbem LgMzobo. VoIP @qdbmemmyool
39350m30bmM30L BoFOMHMs 5I3EIOO IMMO3BEIL B39 IdMH03 BHJwgRMbLs s 0bEMbyE
3930060l G0, 56 s9mz09ggbmm L3giosm@o VoIP @gwgnmbo, Gmdgwos 300306
135380600905 B39bL 3083099BHGOL 56 0bFHIMBYEL.

VolPservice-om UBoGgdmmds 0923000005, 6OMameE 9oOmo  m3s300©sb, 91939
39230005 2590m30949bmo ol Bb35slb3s 5AOWOEIB, FodoeoMs© FMPHIMMHMdOL MM,
09 063 9Mb9@ 393060 bgedolsfigomdo 0dbgds.

VoIP 399dbm@mmaos 3300535H0m3L 3500elobJo00sb LgMzoLl s bdobs s dmbsggdgodol
06@9365305b 439es @by Hg. Jobo MIM3MLO MB0MEJLMBS IBIBIIKXGOOL BS3WGOMDsS.

5306566 13065GHIMBLMSL 9o VoIP LgMzoLl &gdbmemaom®mo Mm306Ms@glmdss
@ooBbos  circuit  switching-096  3005GmM9d530.VoIP  0o3Lgdsos  3m3309GHgMmen
A9gBMb0osLmsb s 9990 05MmBOL 53¢035(309005b.

VoIP network-l 9999dos bo39mo60 Igbodergdarmdgdol 39bEGHMoo0bgds, Mog 50
JB9eols BsOmm30L (396G o0BGOOL BodMogdslisg 0dEg3s.

Lgm30LoL 3OIMZ350xML 92d0s JugErol M39Mo3E09d0L 39BEGHMIWOBYdS.

VoIP 5056 046905 LgMz0Lo, 90039 GH9gdbmemaos, ®mdol dmbdo®mgdsg bgds
303309939MHDY 6 PDA-, 56 bbgs 0bg3m®ds30000 @ 3036035300900 Imfigmdoermdols dog.

VoIP-ol  8mbds®mgds  LHMsgs@ oBMH@gds. ol 6oL  0©gom®o  3m33099¢g0mBY

533996900 3m3MB035300L Lo gds.
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9901g9bgdo WoBIMsGHNMS

Asterisk the definitive guide 3 edition 2011 Leif Madsen, Jim Van Meggelen, and
Russell Bryant

CCNA Voice 640-461. Official Certification Guide — 2011(Jeremy Cioara, MikeValentine)
http://www.ciscopress.com

http://computer.howstuffworks.com/ip-telephony.htm

http://transition.fcc.gov/voip

http://www.packetizer.com/ipmc/papers/understanding voip/

http://www.newsfactor.com

http://transition.fcc.gov/voip/

http://compnetworking.about.com/cs/voicefaxoverip/g/bldef voip.htm

http://www.myvoipprovider.com/en/VoIP Call Features

http://www.quickstartvoip.com/articles/what-is-bandwidth.html

http://www.ciscopress.com
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