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B pOCTO O CAOHKHOM

OnoHMM 13 paboynx MHCTPYMEHTOB OhMca, HECMOTPS Ha CTPEMUTENbHBIE N3MEHEHNS MOCEAHNX OECATUNETUN, MNO-NPeXHEMY SBnseTca TenedoH. Mbl 3ainMemcs
nowaroBon HacTpomnkom ¢ Hyns ATC asterisk — COBpeEMEHHOro MHCTPYMEHTa AN opraHu3sauunm TenedoHnn B ouce Ha ocHoBe npoTokona SIP. 1 noapobHo ¢
npyMepaMu 1 onNnucaHWeM NPoBeay BacC Mo OCHOBHbIM MapaMeTpaMm, HeobxogaumeiM anaa 6a3oBoro dyHKLMOHaNa.

TeopeTn4eckunin Kypc no 0OCHOBaM CeTeBbIX TeXHOJIOrMM. M03BOIUT CUCTEMHbBIM aIMUHUCTPATOPAM YropsaA04nTb U BOCMONHUTL Npobesib B
3HaHMsX. LleHa o4eHb foCcTynHas, ecTb 6ecnnaTHbIA AocTyn. Bce noapobHOCTM No . MOXXHO NPORTK TECT Ha 3HaHue ceTeir, becnnaTHo 1 be3
perucTpauuu.

CopepxxaHue:

1 BeepneHue

2 bbicTpasa ycTaHOBKa U3 perno3ntopus

3 YcTaHOBKa M3 NCXOLHMKOB

4 HacTtpolika iptables, asterisk 3a NAT, npobpoc nopToB
5 MoakntoyeHne aboHEHTOB 1 NPOBEPKa BHYTPEHHMUX 3BOHKOB
6 HacTtpolika sip trunk (TpaHka) n nobasneHne Homepa
7 Dial-plan — npvmMep MapLipyTu3auumn 3B0HKOB

8 MNpuBeETCTBUE N FOJIOCOBOE MEHHO (ivr)

9 BKntoYaeM rosiocoByto MOYTY

e 10 Oyepenn (queues) BXOASLLMX 3BOHKOB

e 11 Y4yeT n NpoCcMOTP CTaTUCTUKM 3BOHKOB (cdr viewer)
e 12 3anucb (record) pa3roBopos

¢ 13 My3bika Ha oxugaHum (on hold)

e 14 HacTponKa KOHepeHumnn

e 15 [lepeBof, nepexsaT, nepeagpecaumnsa 3BOHKa

¢ 16 3awwuTa asterisk ¢ nomolbto fail2ban
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8 === npocto 0 cioKHOM

e 17 3aKko4eHne

BBepneHue

He 6yay ocTaHaBAMBATbLCA Ha ONMCaHWUK cepBepa asterisk, B MHTepHeTe MHOIro MHOPMaLMK Ha 3Ty TeMy. [la 1 caM s KpaTKO PacCKasbiBas B CBOUX MpeabiayLLnX
CTaTbAX MPO YCTaHOBKY. MaTepman 6yaeT 06beMHbIN, MO3TOMY Cpa3y NepeiaemM K CyTu.

CtaTbs NnaHupyeTcs y4ebHas, No3ToMy MCMosb3oBaTb byaem ronbiii asterisk 6e3 kakux-nnbo web naHenen gnsa ynpaeneHns. BoinoHATL HACTPONKY asterisk 6ynem
C Hynd, TO €CTb C CaMOW Ha4YasIbHOW YCTaHOBKM CaMOro cepepa TenedoHUn 1 Bcex 3aBucnuMocTen. Ecam Bbl pa3bepeTech M 0CBOMTE 3TOT MaTepuas, To noTom be3
npobaem cMoxxeTe HaCTPOUTb 1 NoALePXMNBaTb JI0BYI0 KOHUIYpaLIMIO Ha OCHOBE aCTepPUCKa.

A1 xo4y NoApobHO pacckas3aTb O HAacTpoiWke asterisk Ha KOHKpeTHOM MpuMepe, rae bynet cobpaH B 0JHOM MeCTe PaCLUMPEHHbIA (YHKLIKMOHAM, OTBEYaloLWmi
NPaKTUYECKM Ha BCe 3aMpochl CPeAHEeCTaTUCTMYECKOro oduca.

Cpa3y xo4y 06paTuUTb BHMMaHME Ha OYeHb BaXKHbIi MOMEHT. 9 He ABJIAOCh NPOJECcCMoHanoM B HacTporke asterisk. [laHHbIN MaTepuan sBNseTCs
KanbKyNALMEN BCEX MOMX 3HAHMI Ha TEKYLLUA MOMEHT, KOTOPbIE S METOAMYHO LUAr 3a WaroM cobupan n3 fOCTYMHbIX B MIHTEPHETE NCTOYHUKOB.
Mo 3ToW CTaTbe Bbl NONYYUTE Paboymnii, MHOFOYHKLIMOHAMbHbIN cepBep TenedoHnr, paboTy KOTOPOro s MpoBeps/ Ha NpakTnke. Ho 3To He
03HA4YaeT, YTO BCE, YTO 3[1€Cb HACTPOEHO, CAENAHO HauyyLWnM 0bpa3oM. 4 NOCTOSHHO Y4yChb U COBEPLLEHCTBYIO CBOV 3HaHWA. Ecan Bbl yBuanTe
OLIMBKM, Heoo4YeThl, BapuaHThl 6osiee NpaBWSIbHOM 1 YA06HOM HACTPONKK, NpoLLy 06 3TOM CO0BLLMTbL B KOMMEHTaPUAX, 1 MPOBEPIO 1 0OHOBIO
CTaTblo.

Ins npyMepa onuwieM Haw BoobpaxKaeMblit 0puc:

PaboTtaeT 30 coTpyaHukoB. Homepa bynyT Tpex3HayHble, oT 100 go 130.

Y Hac ByayT 3 oTAeNa — MeHeL Kepbl, TEXNOALEPXKKA, PYKOBOLCTBO M BCE OCTaslbHbIE.

e Homep cekpeTapsa 100, meHemxepbl 101-110, Texnooaepxka 111-120, pykosoncTteo 121-130.
Mbl 6yiem ncnonb3oBaTb 04HOr0 SIP npoBanjepa ANs 3BOHKOB.
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B pOCTO O CAOHKHOM

KpaTko nosilyyaeTcst Takas KapTWHa. Sl He Ny B CaMOM Hayafle 0 TEXHWYECKOM 3afaHum, KoTopoe byy peann3oBbiBaTb. KaXablii MOMEHT Byly ONWCbIBaTb U
PacKpblBaTb B COOTBETCTBYIOLLEM pa3aene.

15 HacTporkm s Byly NCNonb30BaTh YYETHYIO 3aMnncb cepBuca zadarma.com. Cpa3y CKaxy, YTO B peasibHoi paboTe s HMKOrAa He UCMOo/b30Bas 3TOT CEPBUC U €ro
Ka4yeCTBO MHE He U3BEeCTHO. bepy ero ans npumepa, NOTOMY 4TO YA0OHO MCMOMb30BaTh AJ1 TECTUPOBAHNA KoHdurypauun. Cpasy nocse perucTpauny Bam nawT
aKKayHT, NpuMep HacTpoek Ans asterisk. Bbl MoXeTe NO3BOHUTbL Ha NPSIMO FOPOACKON HOMEP, BBECTW A00ABOYHbIA U COBEPLLMTL 3BOHOK Ha CBOM aKKayHT. 3TO
MOJIHOCTbIO AMyAUpyep paboTy Sip NOAKNOYEHMS OT Kakoro-HMbyab npoBaigepa.

B KayecTBe onepaunoHHON cucTembl y MeHs BbicTynaeT CentOS 7. Ho AN AaHHOW CTaTbW 3TO HE UMEET MPUHLNNMNAbHOIO 3HavYeHns. KoHdurypaumnsa actepuck
KpoccnnaTgopmeHHas, 6e3 npobaem nepeHoCUTCa Mexay CMcTeMamu.

MpucTynaem K Hawel paboTe No HacTpolike cepepa TenetoHUn

BbICTpas YCTAaHOBKA U3 PENo3nUTOpUS

Y asterisk He cyllecTByeT o(MLMaNLHOIO PEMO3UTOPUS MAKETOB, MO3TOMY NMPEAnoYTUTENbHBIM CNOCOBOM YCTAaHOBKM CBEXEN Bepcun sBnseTcs cbopka u3
NCXOOHUKOB. HO eCnin Bbl XOTUTE ObICTPO YCTAHOBUTbL U MOTECTUTb CUCTEMY, TO MOXXHO MCMOJIb30BaTb OAMH 13 CTOPOHHUX peno3uTopueB asterisk. K npumepy
— Tuncy. § He 3Hato, KTO BeAeT 3TOT PErno3nTOPuiA, Kak YacTo OH 0OHOBNAETCS U HACKOJIbKO TaM aKTyaslbHble BEPCUN

HobaenisieM peno3nTopuit acTepuUcK B cuctemy. [11s 3Toro co3gaem gann /etc/yum.repos.d/tuncy-asterisk-13.repo cnefyioLiero cogepXaHus.

[asterisk-common]

name=Asterisk Common Requirement Packages @ tucny.com
baseurl=https://ast.tucny.com/repo/asterisk-common/el\$releasever/\$basearch/
enabled=1

gpgcheck=1

gpgkey=https://ast.tucny.com/repo/RPM-GPG-KEY-dtucny

[asterisk-13]

name=Asterisk 13 Packages @ tucny.com
baseurl=https://ast.tucny.com/repo/asterisk-13/el\$releasever/\$basearch/
enabled=1

gpgcheck=1
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|gpgkey=https ://ast.tucny.com/repo/RPM-GPG-KEY-dtucny ‘

O6HOBNSIEM MHGOPMALIMIO O PEMO3UTOPUSX U YCTAHABIMBAEM acTEPUCK.

# yum install asterisk
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YCcTaHOBKa U3 NCXOOHUKOB

Bonpoca ycTaHoBKYM asterisk g y)ke Kacafics B CBOeW Mpowsion cTaTbe. HO TaM § MCNOSIb30Ban CBA3KY C NaHenblo ynpaBaeHus freepbx. 3geck xe Mbl bygem
MCMNoJsib30BaThb roJibli acTepuck, 6e3 o6Ba30k. bonee Toro, s He Byay MCNOMb30BaTb HUKAKUX LOMONHUTESIbHBIX MaT pacWMpeHns U MoLeMoB. byaeT ToNbKo
copToBas ATC, KOTOpas SIerko NepeHocnTCa C OLHOro cepeepa Ha ApPyron npu xenaHuu. CymTal, 4To Takon noaxon Havbonee apHeKTUBEH N K HEMY CTOUT
CTpeMnTbCA. HacTpous BUPTYanbHYO MallWHYy, Bbl HaBcerga byaeTe oTBA3aHbl OT KOHKPETHOM0 XeJsle3a U CMOKOMHO MOXKeTe MepeHOCUTL CBOW CepBep Kyha yroaHo,
3aMEHUB TOJIbKO CeTeBble HAaCTPONKMN.

Takum 06pa3oM, HaM HY>KHO YCTaHOBUTb HEMOCPeACTBEHHO asterisk n pjproject ¢ jansson. Ha nepBoHaYasbHOM 3Tamne 3TOro AOCTaTOYHO. EC/n Bbl NpeanoyYnTaeTe
cepsep debian, To BOCMOAb3yNTECh OTAENBHON NHCTPYKLMEN MO ycTaHoBKe asterisk 13 Ha debian 8. Mocne 3T0ro MoXeTe cpa3y XXe NepexoanTb Ha CneaylLlmnin
3Tan HacTpownkK. Mpuctynum.
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MepBbIM fenoM 06HOBASIEM CUCTEMY M OTKJl04aeM SELinux, Kak pacckasaHo B CTaTbe MPo HAaCTPOWiKy centos.

MonokntovaeM peno3nTopuin epel n ycTaHaBnnBaeM HeobX04MMble NMaKETbI, KOTOPbIE HaM NPUroAATCS B AajIbHENLLEM:

# yum -y install epel-release
# yum -y install lynx mariadb-server mariadb php php-mysql php-mbstring tftp-server httpd ncurses-devel sendmail sendmail-cf
sox newt-devel libxml2-devel libtiff-devel audiofile-devel gtk2-devel subversion kernel-devel git php-process crontabs

cronie cronie-anacron wget vim php-xml uuid-devel sqlite-devel net-tools gnutls-devel php-pear phpmyadmin
# yum -y groupinstall core base "Development Tools"

CkaymBaeM u ycTaHaBuBaeM pjproject:

# cd /usr/src

# wget http://www.pjsip.org/release/2.4/pjproject-2.4.tar.bz2

# tar -xjvf pjproject-2.*

# cd pjproject-2.*

# CFLAGS='-DPJ HAS IPV6=1' ./configure --prefix=/usr --enable-shared --disable-sound --disable-resample --disable-video --
disable-opencore-amr --libdir=/usr/1ib64

# make dep

# make

# make install

CkaymBaeM n ycTaHaB/MBaEM jansson:

# cd /usr/src

# wget -0 jansson.tar.gz https://github.com/akheron/jansson/archive/v2.7.tar.gz
# tar vxfz jansson.tar.gz

# cd jansson-*

# autoreconf -i

# ./configure --libdir=/usr/1ib64

# make
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|# make install ‘

CkaumBaem u ycTaHaBsmBaeM asterisk 13:

cd /usr/src

wget http://downloads.asterisk.org/pub/telephony/asterisk/asterisk-13-current.tar.gz
tar xvfz asterisk-13-current.tar.gz

cd asterisk-*

contrib/scripts/install prereq install

contrib/scripts/get mp3 source.sh

./configure --libdir=/usr/1ib64 --with-pjproject-bundled

make menuselect

H oH K K KW HHR

Bbibupaem Heobxoammblie MOLYN U 3BYKK

= Add-ons: format_mp3, res_config_mysql, app_mysql n cdr_mysql.

= Core Sound Packages: Bribnpaem pycckue 3Bykn RU-WAV.,

= Music On Hold File Packages: Bribrpaem 38yk WAV,

= Extras Sound Packages: Buibvpaem anranickunin EN-WAV, pyccKoro K co>kxaneHuio HeT.
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NpocTO O CAOKHOM

Asterisk Module and Build Option Selection

il 2dd-ons (See README-addons.txt) ——— Extended --—-
Lpplications chan mobile
Bridging Modules chan och323
Call Detail Recording format mp3
Channel Ewvent Logging rez config mys=sgl
Channel Drivers ——— Deprecated --—-
Codec Translators app _mysgl
Format Interpreters cdr mysgl
Dialplan Functions
FBEX Modules
Besource Modules
Test Modules
Conpiler Flags
Volcemail Build Options
Utilities=s
LGT Samples
Module Embedding

— Core Sound Packages

= Music On Hold File Packages

—p Extras Sound Packages

= SR N W R R R R R R R R R O —

Depend=s on:

Can use:
Conflicts with:
Support Lewvel:

Bce ocTanbHble HACTPOWKK OCTaBASEM MO-yMONYaHN0. CTaBUTCA MHOrO MofyJiel. Bce OHM He HY>XHbI, HO Mano au, NMPUrogMTCS 4YTO-To B ByayLlem. Hencnonb3lyemsble
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MOZYJ/IN MOXXHO ByleT MOTOM OTKJIOYNTL B KOHUIypaLnn,

MponosKaem yCTaHOBKY:

# make

# make install
# make samples
# make config
# ldconfig

YCTaHaB/IMBAEM PYCCKYIO cOre 03BYYKY XOPOLLUEro KavyecTBa U aHrINACKYo Ans extra, pyCCKOM K COXXANEHUIO HeTY:

# cd /var/lib/asterisk/sounds

# wget http://downloads.asterisk.org/pub/telephony/sounds/asterisk-core-sounds-ru-wav-current.tar.gz
# wget http://downloads.asterisk.org/pub/telephony/sounds/asterisk-extra-sounds-en-wav-current.tar.gz
# tar xvf asterisk-core-sounds-ru-wav-current.tar.gz

# tar xvf asterisk-extra-sounds-en-wav-current.tar.gz

[lo6aBnsieM acTepucK B aBTO3arpy3sky 1 3anyckaem:

# chkconfig asterisk on
# service asterisk start

[poBepuM, 3anNyCTUICA NN OH, 3aaa B KOHCOJIb:

# asterisk -r
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Ecnu nony4unum TaKOW Xe BbIBOL KOMaH[bl, 3HA4YNUT BCE B nopAanke, aCtepuUCK yCTaHOBJIEH.

HacTpowka iptables, asterisk 3a NAT, npobpoc nopToB

Cpa3sy e yaennm BHUMaHue HacTponke iptables ana paboTbl acTepuck. Y Hac MoXeT ObITh 2 CUTyaLuu, KOTopble TPebyT ABYX NPUHLMMANANLHO Pa3INYHbIX
HacTpoeK:

1. CepBep TeneoHNn MMeEeT CBOM BHELLHWIA ip afpec 1 Hanpamyto CMOTPUT Yepes HEero B MHTEPHET.
2. CepBep CTOMUT 3a LWJIO30M, HE MMEeT CBOEro BHELLHEro aapeca, 4OCTYN B UHTePHET ¢ nomoLlbio NAT.

B nepeBom cny4yae HaM HY)XHO OTKpPbITb Ha iptables Heobxonumble NopThl AN paboThl, BCe 0CTaSibHOE 3aKpbiTh. MoapobHO BONpoC HacTponku iptables s
paccMaTpuBas B OTHE/NbHOM CTaTbe. TaM eCTb NPUMEPLI 1 MOSICHEHWSA, pacCKa3aH MO MOAX0A K HacTPOMKe.

1 He MOry NpPUBECTMN yHMBEPCASIbHbIE HAaCTPOMKN ONs BCex ciyvaes. Y Kaxgoro 6yayT cBom HioaHChl. KTo-To, K npumepy, byaeTt nonb3osaTtbcsd phpmyadmin gns
HacTponkn 6a3bl mysql ANa XpaHeHUsA CTaTUCTMKMN 3BOHKOB. [1OTOM 3Ty e CTaTUCTUKY ByaeT npocMaTpmBaTb Yepes cdr viewer, yCTaHOB/IEHHbIN Ha Beb cepsepe.
[locTyn K aToMy Beb cepBepy MOXXHO OTKpPbITb Yepe3 BHelWHWA IP agpec, a MOXXHO TOJIbKO Yepe3 SloKaslbHY0 ceTb. HacTponku iptables B gaHHOM cnyyae byayT
pasHble.

B MoeM npumepe cepsep byneT Haxo0AUTLCS B IOKaNbHOM ceTu orca 3a nat. JoCTyn B MHTEPHET OCYLLECTBASETCS Yepe3 OMCHbIA LLU03, HA KOTOPOM YCTaHOBJEHbI
iptables. Ha Hem byaeT caenaH npobpoc HeobxoaMMbIX MOPTOB AAst paboThl BHEWHNX TefeoHHbIX annapaToB. B ciyyae, ecan y Bac Bce TenedoHsbl 6yayT
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LRIATN

HaXo4MTbCA B JIOKaJbHOWM CETW odhrca BMECTE C CepBepoM TenedoHun, npobpacbiBaTb HMYEro He HyxHo. C cepBmcom zadarma Bce bynet paboTaTh 6e3 npobpoca
nopToB. Mrpbl 3aperncTPMpPYOTCS Ha BHELLHEM CepBepe npoBalaepa v 3Toro byaeT 4OCTAaTOYHO A1 MPUEMA U COBEPLLEHWNS 3BOHKOB.

C opyrumu npoBanepamm 3Toro MoXxeT BbITb HE AOCTATO4YHO. B 0bliem cnyyae gna HacTponky asterisk 3a nat Hy>kHo ByneT Ha wWwto3e npobpocuTb NopT 5060 n
AnanasoH 10000:20000. Mo-ymonyaHmio actepuck ncnosb3yet UDP nopTol. Ecan Bbl He ByaeTe MeHATb 3TU HAaCTPOMKK, To npobpackiBaTb HY>KHO MMeHHO UDP.

B MoeM cnyyae nonyyaeTcs cneayollas KapTuHa. Ha wio3e caenaH npobpoc HeobXxoanMMbIX MOPTOB:

iptables -t nat -A PREROUTING -p udp --dst $WAN IP --dport 5060 -j DNAT --to 192.168.1.25:5060
iptables -t nat -A PREROUTING -p udp --dst $WAN IP --dport 10000:20000 -j DNAT --to 192.168.1.25

$WAN_IP BHewHun IP agpec Ha wnto3e
192.168.1.25 JlokanbHLIN agpec cepBepa acTeEPUCK

HacTpoiikoin haepBosia Ha CaMOM acTEPUCKE i HE XO4Y Cenyac 3aHUMaTbCA, CTaTbs U Tak MacwTabHas nonyyaetcs. C 3Tum 6e3 npobaem MoXXHO pa3obpaTbes C
MOMOLLLbI0 MOEN CTaTby Mo iptables, cCbiNKy Ha KOTOPYLO A NPUBEN B Havase pa3fdesa. Hy>XHO NPoCTO OTKPbITh YKa3aHHbIE BbilLe MOPThI, 1 Ntobble apyrue, KoTopble
6yoyT NCNob30BaTbCA Ha CEPBEPE.

MoaknioyeHne aboHEHTOB 1 MPOBEPKA BHYTPEHHMX 3BOHKOB

AcTepuck y Hac ycTtaHoBneH, firewall HacTpoeH. MoxxHO nonpoboBaTh MOAKAYUTLCA M NPOTecTMpoBaTb paboTy ATC. 1 Ang oTnagkum ucnonb3yl becnnaTHyto
coToByto 3BoOHMAKY 3CXPhone 6-i Bepcuu. He 3Hato, rae ee ceryac HaWTU B MHTepHeTe. Y caMoro Npov3BoaMTeNs OaBHO yXKe Bbilan 60siee HOBble U NaaTHble
Bepcum, KoTopble paboTaloT TobKo € ero ATC. A 3Ta BepCus yHUBepCasbHasa. B Hel oTANYHbBIN (hyHKLMOHAN, YL0OHbIe HAaCTPONKK, ecTb febar pexxum ¢ noapobHbIM
normpoBaHueM. Monb3oBaTbCs NPOrpamMmon yaobHo 1 NpusTHO. CKavyMBaeM ee y MeHs 1 YCTaHaB/MBaEM.

Tenepb HaM HY>XHO cAenaTb HeEKOTOpble 0bLine HacTponky 1 fobaBnTb Nonb3oBaTenen. Pabotate 6ynem c anniom KoHpurypauun /etc/asterisk/sip.conf. ®annbl
HaCTpPOEeK acTepa XOpPOLIO 3aKOMMEHTUPOBAHbI, HO MHE 3TO MelWaeT C HUMKU paboTaTb. OHM cAnwKoM BonbLIve N rPOMO3aKNe, HeyaobHO MPOKPYYMBaThL BBEPX U
BHW3, MO3TOMY A MX MOJIHOCTbIO YMLLY 1 BHOLLY TOJIbKO T€ HAaCTPOMKK, KOTOPbIE MHE HY>KHbl. Tak yaobHee 1 HarnagHee nony4vaetca. COXpaHUTe Ha BCAKWIA Cay4ai
KyZa-Hnbyab OpuruHasibHbI hann sip.conf n Ha4MHANTE HOBYIO HAaCTPOMKY. BOT Mol npuMep KoH(Ura Ans Hallero ciyyas:

[general]
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NPpOCTO O CAOKHOM

;BHewHunn ip appec
externaddr=212.78.136.18:5060
; YKa3blBaeM UCNONb30BaTb PYCCKYKH 03BYYKY
language=ru

context=default
allowoverlap=no
udpbindaddr=0.0.0.0
tcpenable=no
tcpbindaddr=0.0.0.0
transport=udp

srvlookup=yes

allowguest=no
limitonpeers=yes

[authentication]

;Co3paeM wabnoH gna TenepoHOB MeHEOXepoB
[managers-phones] (!)
type=friend
context=call-out
secret=123
host=dynamic

nat=no

qualify=yes
canreinvite=no
callgroup=1
pickupgroup=1
call-limit=1
dtmfmode=auto
disallow=all
allow=alaw
allow=ulaw
allow=g729
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NPpOCTO O CAOKHOM

allow=g723
allow=g722

;Co30aeM nonb3oBaTeNlen MeHeOXepos
[100] (managers-phones)
callerid="Number 100" <100>
[101] (managers-phones)
callerid="Number 101" <101>
[102] (managers-phones)
callerid="Number 102" <102>
[103] (managers-phones)
callerid="Number 103" <103>
[104] (managers-phones)
callerid="Number 104" <104>
[105] (managers-phones)
callerid="Number 105" <105>
[106] (managers-phones)
callerid="Number 106" <106>
[107] (managers-phones)
callerid="Number 107" <107>
[108] (managers-phones)
callerid="Number 108" <108>
[109] (managers-phones)
callerid="Number 109" <109>
[110] (managers-phones)
callerid="Number 110" <110>

;Co3paeM wabnoH gna TenepoHOB MNOAOEPKKM
[support-phones] (!)

type=friend

context=call-out

secret=456

host=dynamic
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nat=no
qualify=yes
canreinvite=no
callgroup=2
pickupgroup=2
call-limit=1
dtmfmode=auto
disallow=all
allow=alaw
allow=ulaw
allow=g729
allow=g723
allow=g722

;Co3paeM nosib3oBaTeNnen TexnoppepXku
[111] (support-phones)
callerid="Number 111" <111>
[112] (support-phones)
callerid="Number 112" <112>
[113] (support-phones)
callerid="Number 113" <113>
[114] (support-phones)
callerid="Number 114" <114>
[115] (support-phones)
callerid="Number 115" <115>
[116] (support-phones)
callerid="Number 116" <116>
[117] (support-phones)
callerid="Number 117" <117>
[118] (support-phones)
callerid="Number 118" <118>
[119] (support-phones)
callerid="Number 119" <119>
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NPpOCTO O CAOKHOM

[120] (support-phones)
callerid="Number 120" <120>

;Co3paeM wabnoH gns TenedoHOB TOMNOB
[top-phones] (!)
type=friend
context=call-out
secret=789
host=dynamic
nat=no
qualify=yes
canreinvite=no
callgroup=3
pickupgroup=3
call-limit=1
dtmfmode=auto
disallow=all
allow=alaw
allow=ulaw
allow=g729
allow=g723
allow=g722

;Co3naeM nonb3oBaTenieln TOMOB
[121] (top-phones)
callerid="Number 111" <121>
[122] (top-phones)
callerid="Number 122" <122>
[123] (top-phones)
callerid="Number 123" <123>
[124] (top-phones)
callerid="Number 124" <124>
[125] (top-phones)
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||

callerid="Number 125" <125>
[126] (top-phones)
callerid="Number 126" <126>
[127] (top-phones)
callerid="Number 127" <127>
[128] (top-phones)
callerid="Number 128" <128>
[129] (top-phones)
callerid="Number 129" <129>
[130] (top-phones)
callerid="Number 130" <130>

1 HEMHOI0 NOSICHUT KOMMEHTAPUAMU OTLEJSIbHbIE MOMEHTLI. YT0ObI COKpPaTUTL pa3Mep sip.conf, 5 ncnosb3y wWabnoHbl rpynn HOMepoB, rae 3agat obuwue
HaCTPOMKKN ANA rpynnbl. 3aTeM NPOCTO CO34al0 MOJib30BaTENEN U yKa3blBald UX MPUHAANAEXHOCTb K rpynne. OHu 6epyT BCe HAaCTPOMKKM 3TOM rpynnbl. Ecan Bam
Heobxoaumo byneT 3agaTb OTAENbHbIE HACTPOMKM A5 KaKoro-To Nojib30BaTeNs, Kak y MeHs, K npumepy, callerid, To Bbl NpocTo B ero pasfesie ykasbliBaeTe 3TU
HaCTPONKN.

Y MeHs CTOWUT OAUH 1 TOT XKe Naposib Aas BCel rpynnbl. 3To yAobHO, ecim Bce TenedoHbl CTalMoHapHbIE U CTOST B ouce, HACTPAUBAKOT UX TOJIbKO CMCAAMUHBI.
[lenatb KaXKaoMy nepcoHaslbHbIA Naposb 0C060ro cCMbicaa HeT. EC/IM BaM 3TO HE HY)KHO, TO yKa3blBalTe NMepCcoHaslbHbIA Naposb A8 KaXXA0ro nosb3oBaTens. 4
MPOCTO NMPUBOXY MPUMEPbI UCMO/Ib30BAHNS TEX UMW UHbIX HACTPOEK, HO HE MPU3bIBAl0 AefaTh Tak Xe, Kak f. Bo MHOMMX c/iydasx Tak AenaTbh HeMb3s. YTOUHIO elle
HEKOTOPbIE HIOAHCHI.

= [apameTpsl callgroup n pickupgroup 3agatoT rpynnsl NepexsaTa 3BOHKOB. JIloAW U3 OAHOW rPynnbl MOryT NepexBaTbiBaTb 3BOHKU ApPYr Apyra. YoobHo
3aBOAWTb B OOHY rpynny nwo4en, CMasawmx B 04HON KOMHaTe. Tak OHM BUMASAT, YTO YesiOBEKa HET Ha MeCTe M NepexBaTbiBAalOT ero 3BOHOK. TN napameTpbl
MO>XHO MHAMBMUAYaNbHO 3a4aTb 415 KaXXA0ro NoJsib30BaTeNs B OTAENbHOCTH, ecan pa3bumeka no wabsoHaM HaCTPOEK He COOTBETCTBYET peasbHOM paccagke
nogen B ogmce.

= [MapameTp callerid MOXXHO 3a4aTb KUPUANNLENA, HO MOTYT BO3HUKHYTb MPobaemMbl C HEKOTOPLIMU TenedoHaM U TOYHO BO3HUKHYT Npobsiembl, KOraa Bbl
byneTe BeCTW CTaTUCTMKY 3BOHKOB B mysql. 1 He cmor nobeanTb 3Ty NpobneMy C KOAMPOBKaMM, MO3TOMY UCMOJIb3Yi0 TOIbKO NaTUHNULY B 3TOM NMapaMeTpe.
TyAa MOXKHO nNucaTb b0 Jo/HKHOCTb, 1nbo OO Yenoseka.

= call-limit=1 3apaeT K0/IM4YeCTBO OHOBPEMEHHbIX COEANHEHU Ha NNHUIO. ECnn y BaC 04UH YenoBeK = 0A4WH TenedOoHHbIN annapaT, To pa3peLlaTb 6osblie
OAHOWM JINHWM Ha NOJIb30BaTENS HET CMbiC/a. EMy 6yaeT NATW HOBLIN 3BOHOK B TOT MOMEHT, KaK OH pa3roBapuBaeT. KOHEYHO, ec/in eCTb HeEOOX0AMMOCTb
nepeksyaTbCa MeXAyY pa3roBopaMun N CTaBUTb KOrO-TO Ha yAep)KaHune, TO MOXKHO genaTb u 6oable ANHUN. Ho MHe KaxkeTcd, 3To HeyaobHo. Ecan Tol
pa3roBapuBaellb, MyCTb 3BOHALLMUIA NyYlle YCAbILWNT 3aHATO 1 MEPE3BOHNT.
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= 9 Bcex fobaBnso B oauH context. B 4aHHOM npuMepe y Hac ByneT ToNbKO 0AVH HOMep TesedoHa Ha Bcex. Ecim y Bac ux byneT HeCKOIbKO, TO KOHTEKCTaMM
MOXXHO By[eT pa3BoAMTb 3BOHKM Ha pa3Hble HOMepa. DTy CMTyaLMio S PacCMOTPIO B OTAE/bHON CTaTbe.

CoxpaHsieMm sip.conf. Tenepb HaM HY>XHO A06aBWTb MJaH 3BOHKOB, AJiA TOT0, 4TOObl MOXHO ObIJIO COBEpPLUATb BbI30Bbl. [ 3TOr0 Kak 1 C NpeabiayLwmnm
KOH(UIypaLMOHHBIM (haliioM, ounLaem dainn extensions.conf n 3anucbiBaem Tyfa CneayioLlyto MHGopMaLIo:

[general]
static=yes
writeprotect=no
[globals]
[default]

;BewaeM TpybKy
[handup-sip]
exten => X!,1,HangUp()

;icxoposdwme 3BOHKU

[call-out]

; 3BOHOK Ha BHYTPEHHMN HOMep

exten => XXX, 1,Dial(SIP/${EXTEN})
include => handup-sip

Mbl npocTo Bo6aBMAM OAUH NaH 3BOHKOB Ha TPeX3HayHble HoMepa. 1 cpa3y AobaBslo KOMMEHTapWK C 3a4e/I0M Ha AafibHelllee pacluMpeHune 3Toro gaina, 4Tobbl
noTom 6b1n0 npotle pas3bupateca. CoxpaHsaem dain.

Y Hac BCe roToBO 4/19 BHYTPEHHUX 3BOHKOB Yepes3 asterisk. 3axoaMm B KOHCOMb 1 nepesarpy>xaem ero.

# asterisk -r

CLI> reload

serveradmin.ru Asterisk — SIP ATC gns odurca, nowlaroBas UHCTPYKLMSA N0 HAaCTpoKe € Hyns | 21



AIMAHHCTPHUPOBAHME

B == npocto o cnomHoM

m CHCTEMHOE
] _ Asterisk — SIP ATC gns ouca, nowwarosas UHCTPYKLMSA N0 HACTPONKE C HyNs | 22

Bbl yBUAUTE HEKOTOPbLIE NMPEeaynpexXAeHns U ownbKkyu. 3To He CTPaLIHO, TakK U A0JHKHO BbiTh, TaK Kak Mbl MHOFO€ eLlle He HAacTPOWN. 3arpyatTcs Moayu,
KOTOPbIM HEe XBaTaeT HacTpoek. [poBEpVM CMICOK CO3[aHHbIX MO0JIb30BaTENEN C MOMOLLLI KOMaHIbl B KOHCOMN:

CLI> sip show users
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NpocTO O CAOKHOM
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Brvaum BCex HalLMX MoJsib30oBaTeNel, X Napoan 1 KOHTEKCT. CrIMCOK OTCOPTMPOBAH He Mo NMopsiAKy, He NyraTech, eCN He 3aMeTHTe KaKoW-TO HOMep.

lanblwe ycTaHaBnAuBanTe nobyto CoOhTOBYO 3BOHUJIKY Ha KOMMbIOTEP WU MOXETE Cpa3y WCMOMb30BaTh TenedoH, ecnm OH Yy Bac non pykon. C TenedoHamu
ynobHee, Ho He Bcerga oHu ecTb. B 3CXPhone 3afaem cnefyoline HaCTPONKM NOAKIOYEHNS K HaLLEeR ip aTc:
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- =

Account settings | J

Account name: I 100

Caller ID: | Murnber 100|

—Credentials
Enter your SIP account credentials

Extension: I 100
ID: f 100

Password: I =

—My location
Specify the IP of your PBX/SIP server

* Iamin the office - local IP I 192,158, 1.25 of PBX
" I .am out of the office - external IP I of PBX

— Use 3CX Tunnel

Eliminates firewall configuration. Requires 3CX Phone System for
Windows

Local IP of remaote PEX: I 192, 168. 1. 108

Tunnel password: ol Port: I 5090

— Use Qutbound Proxy server
Reguired by some VoIP Providers. Specify IP or name.

1 Perform provisioning from following URL:
| http://

Advanced settings | Cancel
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NpocTO O CAOKHOM

1 cpa3y oTKpbIBatlo aebar OKHO 4115t 0TNaAKM. KoppekTHOoe NofkioyeHne K cepsepy OyAeT Bbir1saeTb BOT Tak:
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NpocTO O CAOKHOM

E 3C¥Phone debug window
File Debug

JCXPhone

o Hook

0

¢

5 1 L oo \E R
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B pOCTO O CAOHKHOM

AIALY

MpoBepUM Ha cepBepe CMNCOK NMOAKOYEHHBIX MUPOB C NMOMOLLbIO KOMaHAbI:

CLI> sip show peers

[lonxHa bbITb CTPOKa C NoAKJIIOYEHHbLIM MNPOM:

100/100 192.168.1.100 D No No 59891 0K (104 ms)

Ecnm y Bac Tak e, To BCe B nopsifke. YTobbl MPOTECTUPOBATL 3BOHKM, HaM HY>XHO MOAKIIOYNTL ABYX abOHeHTOB. HacTpauBaiTe elle oAnH TeneoH Uam cohTodOoH.
MpoBepsiTe B CNMCKE MNOAK/OYEHHbIX MMPOB Y4TOObI 66110 2 NOAKOYEHUS 1 NoNpobyiTe NO3BOHUTL APYr ApYry. Ecav Bbl Bce caenany NpaBuibHO, TO JIOKaJlbHble
3BOHKM JOJXHbI paboTaTh.

Mocne 3BoHKa B (hanne /var/log/asterisk/cdr-csv/Master.csv NOSBUTCS 3aNnCb O COBEPLUEHHOM 3BOHKE:

“t,"1e0","121", "call-out”, """Number 100"" <100>","SIP/100-00000000","SIP/121-00000001", "Dial","SIP/121","2016-04-21
12:32:37","2016-04-21 12:32:42","2016-04-21 12:32:46",9,4, "ANSWERED", "DOCUMENTATION", "1461241957.0",""

B aToM chaiine ByaeT HakanamBaTbCsA CTaTUCTMKA 3BOHKOB. [103)ke Mbl nepeHeceM ee B mysql. 1 no3BoHUA ¢ HoMepa 100 Ha Homep 121, Tam MHe oTBeTUAW. B thaline
OTpaKeHbl BCE OCHOBHbIE AaHHbI€ 3TOr0 3BOHKA.

OpaunH HeboNbLIOW LWaXO0K Mo HAaCcTPonKe voip aTc asterisk Mbl caenann. bygem aBuraTtbcs Oanblue.

HacTpowka sip trunk (TpaHka) n gobasneHne Homepa

PerucTpmpyemcs y Kakoro-Hubyab sip npoBaiifiepa 1 noayvyaem HaCTPOMKMU TPAHKOB A1s NoakaoyeHus. Kak s roopun Beille, s 6yay MCnonb3oBaTb NpoBanaepa
zadarma. lMocne perucTpauum B TIMYHOM KabrHeTe 5 BUXKY CBOW JIOTUH, Naposib A5 MOAK/IOYEHNS U afipec cepBepa. TaM XKe MOXKHO Y3HaTb MPUMEP HACTPONKY
NOAKJI0YEHNS [N19 aCTEPUCKA U HOMEepa [1/1 TECTOBbIX 3BOHKOB:

= HoMmep 0114 3xo-TecTa: 4444,
= /IH(hopMaL s Npo OCTATOK Ha cyeTy: 1111
= [psamon 3BOHOK: MockBa +7 (495) 777-66-75 n BHYTpPEHHWUI HOMEpP KAneHTa (J10ruH)
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Ham 3Toro 6yaeT 4OCTaTOYHO AS MOJHOLEHHOIrO TECTUPOBAHMA KOHDUIrypaunn actepucka. lobaBnsem HeobxoaMMble HAaCTPOMKK Sip TpaHKa, YToObl BbIMOJHUTL
ero perunctpauunto. Penaktupyem sip.conf, nobaBnsiem B CaMblii KOHEL, HOBOIO NMUpPa B COOTBETCTBUM C MHCTPYKLIMEN NpoBaiaepa:

[397945]
host=sip.zadarma.com
insecure=invite,port
type=friend
fromdomain=sip.zadarma.com
disallow=all

allow=alaw

dtmfmode=auto
secret=password
defaultuser=397945
trunkname=397945
fromuser=397945
callbackextension=397945
context=call-in
qualify=400
directmedia=no

nat=force rport,comedia

B naHHOM cnyyae 397945 Moii BHYTPEHHU HoMep B cepBuce, password — naposb. CoxpaHsem daiin 1 JaemM KOMaHay acTepy nepeynaTb ero:

CLI> sip reload

TyT >Ke B KOHCO/IN, eC/N BCe B NOPSAKE, Bbl MOJy4nTe cooblieHune:

chan sip.c:24403 handle response peerpoke: Peer '397945' is now Reachable. (55ms / 400ms)

3T0 03HaYaeT, YTO Hall NP YCMELHO 3aperncTpupoBascs y npoeaiaepa. MpoBepnTb 3TO MOXKHO C MOMOLLbIO Y>Ke N3BECTHON KOMaHbl:
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CLI> sip show peers
3979457397945 185.45.152.161

Auto (No) No 5060 OK (54 ms)

Bce, TpaHK HacTpowuIu, Mo CyTu NOAKIYMAN HOMepP. HO 3TOro He 0CTAaTOYHO, YTOObl COBepLIaTh U MPUHMMATL 3BOHKW. Hago oTpeaakTuposaTh dialplan.

Dial-plan — npumep MapLwpyTusaumm 3B0HKOB

Ha4yano NoCcTpoeHns AvannnaHa A MapLipyTM3aLnm 3BOHKOB Mbl YXKe MOJI0XUAW, KOrAa HacTpauBaan BHYTPEHHNE 3BOHKU. Tenepb HyXKHo fonosHuTs dial-plan
AJ151 COBEPLUEHMS UCXOAALLMX 1 MPUEMa BXOASLLMX 3BOHKOB. PeakTupyeM extensions.conf n NpUBOAUM €ro K ciefyowemy Buay:

[general]
static=yes
writeprotect=no
[globals]
[default]

;Bewaem Tpybky
[handup-sip]
exten => X!,1,HangUp()

;cxopsawme 3BOHKM

[call-out]

;3BOHOK Ha BHYTPEHHUIA HOMep

exten => XXX,1,Dial(SIP/${EXTEN})

; 3BOHOK Ha BHEWHUN HOMep

exten => XXX.,1,Dial(SIP/${EXTEN}@397945)

include => handup-sip

; Bxopauwme 3BOHKMU
[call-in]
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|exten => 397945,1,Dial(SIP/100) \

1 BbITOXKW MOSTHYIO BEpCUIo (halina, a He TONbKO TOo, YTo fo6aBwa. [lobaBneHHbIe CTPOKM BblAENIT LIBETOM.

B HaweM npumepe B KOHTEKCT UCXOASLLINX 3BOHKOB Mbl A06aBuan npaBunao Habopa nwboro Homepa OJMHHEE TPEX CUMBOJIOB Yepe3 TpaHk 397954, Ecnun B
JIOKaNbHbIX 3BOHKaX MacKa 3KCTeHLWeHa 3ajaeTca Tpems atobbiMy CMMBOMaMK, TO TYT Mbl B KOHel, fob6aBuan TO4Ky, KOTOopas O3Ha4vaeT noboe KONM4ecTBo
C/IMBOJIOB.

C TakuM gnannnaHoM npu Habope Tpex3HayHOro HoMepa Bbl MO3BOHMUTE Ha JI0KaJIbHbIA HOMep, a Npu Habope NHOro ropoACcKoro HoMepa CMOXXETE MO3BOHNUTL Ha
Hero 6e3 kakux-nmbo nobaBoyHbIX uudp. Cpasy HabupaeTe HoMep C 8 1 Tak ganee.

KoHTekcT [call-in] onncbiBaeT noBefeHUe Npu BXOASLEM 3BOHKe. B Hallem cnydvae BCce BXOAsLME 3BOHKM C TpaHKa 397945 6yayT HanpaBAsTbCA Ha HOMeEP
cekpeTaps 100. K 3ToMy KOHTEKCTY Mbl eLle BepHEMCS M03Xe, Korga byaem HacTpanmBaTb FO/I0COBOE MEHIO.

CoxpaHsemM dial-plan n nepesarpy>xaem acTepuck eanHon kKoMaHaown reload, nnbo oTaenbHO nepesarpyxxaem sip u dialplan komaHgamu:

CLI> sip reload
CLI> dialplan reload

Tenepb MOXHO NonpoboBaTb MO3BOHUTb, K MPUMEpPY, Ha TECTOBbIN HOMep zadarma — 4444 gna sxotecTa. Ecam BCe noAyyYnnocCh, 3Ha4MT Bbl MPaBUIbHO HAaCTPOUN
ncxogsume 3BoOHKKU. 1S NpoBepKy BXOAALLErO 3BOHKA, NO3BOHMUTE B MockBe Ha HoMep +7 (495) 777-66-75 n BBeanTe cBol 0o6aBOYHbI HOMEP B BUAE JIOrMHa.
3BOHOK [O/KEH NepekoYnTbhcs Ha HoMep 100. YTo6bl 3TO Nnponsowno, Heobxoammo, 4Tobel peer ¢ HomepoM 100 6bis1 NOAKYEH K aCTEPUCKY.

A nposepu, 6e3 npobnem [O3BOHWUCSA U NO UCXOASALLEMY HOMEpPY, U MO BXoAsLiemy. B aiine Master.csv nosiBunacb MHHOPMaLIMS O COBEPLUEHHbBIX 3BOHKAX:

“t,"100", "4444", "call-out", """ "Number 100""
<100>","SIP/100-00000002","SIP/397945-00000003", "Dial", "SIP/4444@397945","2016-04-21 14:07:05","2016-04-21
14:07:05","2016-04-21 14:07:34",28,28, "ANSWERED" , "DOCUMENTATION", "1461247625.3",""

", "79998056609", "397945", "call-in", " " "79998056609" "

<79998056609>", "SIP/397945-00000004", "SIP/100-00000005", "Dial", "SIP/100","2016-04-21 14:09:32","2016-04-21
14:09:40","2016-04-21 14:09:44",12,4,"ANSWERED", "DOCUMENTATION", "1461247772.6",""

serveradmin.ru Asterisk — SIP ATC gns ogmca, nowwarosas MHCTPYKLMSA MO HAaCTponKe € Hyns | 33



£ CMCTEMHOE
e AIMVHUCTPYPOBAHME Asterisk — SIP ATC gns onca, nowarobas UHCTPYKLMSA MO HAaCTponKe ¢ Hynd | 34

WSS [DOCTO O C/IOHHOM

LRIATN

Mocne 3BOHKOB B KOHCOM acTepa U B nore /var/log/asterisk/messages Bbl yBUANTE MHOXXECTBO OLUNOOK:

res hep.c: Unable to send packet: Address Family mismatch between source/destination

YT106bl UX HE BbINO, BaM HYXXHO Ha CepBEPe OTKJIOYNTbL NPOTOKO ipv6.

B Takom Buae ATC yxxe BnosiHe paboTocrnocobHa, MOXXHO MOJIb30BaTbCSs, HO €CTb psa HeynobCcTB. Hanpumep, ecaiv MO3BOHWUTL Ha TPEX3Ha4HblA HOMEep, KOTOPOro He
CYLWEeCTBYET, UM Ha HOMEP, KOTOPbIN HE 3aperncTpMpoBaH B AaHHbIA MOMEHT Ha YCTPOMCTBE, Bbl MPOCTO NMoJly4ynTe COPOC 3BOHKA 1 He noMeTe, B YeM npobnema.
Ins 3TUX cobbITUI HY)XHa oTAeNbHasa 06paboTka. YToObl He 3arpy»aTh cpa3y (aits KOHPUrypaLm OJNHHBIMUA 1 HEMOHATHBIMU KOHCTPYKLIMAMU, 1 PaCCMOTPIO 3TOT
MOMEHT HUM)Xe, Korga byay pacckasbiBaTb MPO FOJIOCOBYIO MOYTY. ITO HE KPUTWUYHAs HACTPOWKa, B TakoM Buae Bce byaeT 3amMeyaTenbHO paboTaTb, HO He Tak
yno6bHo, Kak Moro 6bl.

[MpuBETCTBME M FOJI0COBOE MEHIO (ivr)

OcHoBHOW (hyHKLMOHanN asterisk peannsosaH. byaem ero pacwmpsaTth. MpakTnyieckn Ha Bcex ATC NpuCyTCTBYET roJIoCOBOE MEHI0, KOTOPOe BCTPeYaeT 3BOHSLLero. 4
PaccMOTPIO HACTPONKY CaMOro NPOCTOr0 BapMaHTa roJIoCOBOr0 MEHI, Kak ero elle Ha3blBatoT ivr. [103BOHMB, YeI0BEK YC/bILLUT Kakoe-To NpuUBETCTBMUE, fajee eMy
OyneT NnpefnoXKeHo BBECTU BHYTPEHHUI HOMep aboHeHTa, ec/iv OH ero 3HaeT, nbo fLoXAaTbCA OTBeTa CeKpeTaps.

019 NpOCTOTbI HACTPONKK 1 OTJAAKN, MOAENOCH CNOCOBOM, KOTOPbIA NCMONL3YI0 1. Y NpoekTa zadarma ecTb KANeHT nog aHapoug — Zadarma SIP. CkaynBaeTe ero
Ha TenedoH 1 perucTpmpyeTe elle o04HY YYeTHYI0 3anncb B NpoekTe. JIorMHUTEeCh No4 Hel B Tenled)OHE 1 MOXKeTe 3BOHWUTL Ha CBOWM acTepuck, NpocTo Habupas 6-Tu
3HaYHbI HOMEpP akKayHTa, KOTOpPbIA UCMOMb3yeTe Ha cepBepe. TakuM o0bpa3oM Bbl 6bICTPO, yA06HO 1 BecnnaTHO aMynnpyeTe BXOASALWME 3BOHKMN C BHELLIHUX JIMHUNA
Ha CBOW cepBep.

HayHeM HaCTpOWKyY C TOro, YTo CO34afMM BO3MOXHOCTb 415 3anncu NpuBeTCTBUA. Bbl MOXeTe 3anucaTb ero rae yrogHo v noToM CKoOnMpoBaTh Ha cepsep astersik.
Ho MOXHO nocTtynuTb yaobHee — 3anucaTb NpAMO C TesedOHHOr0 annapata NPUMBETCTBME U UCMOJIb30BaTb €r0 B F0OI0COBOM MeH0. YTobbl 3T0 chenats,
Heobxoammo f06aBnTb B dialplan B KOHTEKCT NCXOAALLMX 3BOHKOB, B MOEM npumMepe 3T0 [call-out], B camoe Hayano CeayoLyo KOHCTPYKLUIO:

;HoMep mna 3anucu 3BYKOB, OKOHYaHMe 3anucu #
exten => 35X, 1, NoOp()

exten => 35X, n, Wait(2)

exten => 35X, n, Playback(beep)

exten => 35X, n, Record(/tmp/music${EXTEN:2}:wav)
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NpocTO O CAOKHOM

exten => 35X, n, Wait(1)
exten => 35X, n, Playback(/tmp/music${EXTEN:2})
exten => 35X, n, Wait(2)
exten => 35X, n, Hangup()

MNepesarpyxaem dialplan:

CLI> dialplan reload

Tenepb Npu 3BOHKE Ha ntoboi n3 Homepos 350-359 Bbl yCabiWNTE BUM, NOC/E KOTOPOr0 HAYHETCS 3annCb BCEro, YTO CKa3aHo B TpybKy. YTobbl 3aBEPLINTL 3amMunchb,
Ha)xmuTe #. [ocne 3Toro Bbl NpocCayLaeTe To, 4TO 6bIN0 3anucaHo. ®aln ¢ 3anncblo ByaeT coxpaHeH B nanky /temp. Ecnum Bbl N03BOHWUTE Ha HoMep 351, To dan
byneT umeTb nMa musicl.wav, ecam Ha 355, To music5.wav. MoxxHo 3anucaTtbh 40 10-TK pa3HblX BapyaHTOB 1 MOTOM U3 HUX BblbrpaTs.

CoxpaHuTe NoAXOAALLYI0 3aNUCb C UMEHEM ivr-main.wav 1 pa3sMecTUuTe ero B Kakon-Hubyab nanke. 1 nonoxwun B nanky /etc/asterisk/ivr. Jobasum npumep
roJIoCOBOr0 MEHI0 B Hally KoHpurypaumto asterisk. Ina 3Toro cHoBa OTKpbiBaeM extensions.conf n pobaBnsem B HEFO HOBbIN KOHTEKCT [ivr-main] cnegytollero
coaep>xaHus:

[ivr-main]

exten => s,1,Answer()

;MponrpbeiBaeM NpuBeTCTBUE

exten => s,2,Background(/etc/asterisk/ivr/ivr-main)
;Xoem 5 cekyHn BBoga pob6aBOYHOroO HoMepa

exten => s,3,WaitExten(5)

; 3BOHUM N0 BBeOeHHOMY [06aB0OYHOMY

exten => XXX,1,Dial(SIP/${EXTEN})

;Ecnn BBeOeH He CylecTBYWUWWA HOMEp, TO roBopuMm 06 3TOM M OTnNpaBfifEM B Hayaso MNPUMBETCTBUSA
exten => XXX, 2,Playback(privacy-incorrect)

exten => XXX,3,Goto(ivr-main,s,1)

;ECnM 3BOHSAWMM HMYEro He BBOOMT, TO 3BOHWM CeEKpeTapio
exten => t,1,Dial (SIP/100)

B KOMMeHTapuax g coenan Bce NosacHeHus. Mbl CO34a/IM KOHTEKCT AN ivr. Tenepb ero Hago [006aBUTb B KOHTEKCT BXOAALLMX 3BOHKOB. [1J11 3TOro n3MeHsem
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CYLLLeCTBYIOLMUIN KOHTEKCT [call-in], 3aMeHsAs B HEM eAMHCTBEHHYIO CTPOKY Ha HOBYIO:

exten => 397945,1,Goto(ivr-main,s,1)

Mepe3anyckaem Auan niaaH 1 3BOHUM CHapPy>XW Ha BHELUHUI HOMep. Bbl 40/MKHbI yCbiWaTh FO/I0COBOE NMPUBETCTBME ivr, KOTOPOE Mbl TO/IbKO YTO HacTpouau. MNocne
3TOro 3Tana Bal ann extensions.conf [ONKEH BbIFIAAEThL MPMMEPHO TaK (KOMMEHTapumn Beipesan):

[general]
static=yes
writeprotect=no
[globals]
[default]

[handup-sip]
exten => _X!,1,HangUp()

[call-out]
exten => 35X, 1, NoOp()

exten => 35X, n, Wait(2)

exten => 35X, n, Playback(beep)

exten => 35X, n, Record(/tmp/music${EXTEN:2}:wav)
exten => 35X, n, Wait(1)

exten => 35X, n, Playback(/tmp/music${EXTEN:2})
exten => 35X, n, Wait(2)

exten => 35X, n, Hangup()

exten => XXX, 1,Dial(SIP/${EXTEN})

exten => XXX.,1,Dial(SIP/${EXTEN}@397945)
include => handup-sip

[call-in]
exten => 397945,1,Goto(ivr-main,s,1)
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[ivr-main]

exten => s,1,Answer()

exten => s,2,Background(/etc/asterisk/ivr/ivr-main)
exten => s,3,WaitExten(5)

exten => XXX,1,Dial(SIP/${EXTEN})

exten => XXX,2,Playback(privacy-incorrect)

exten => XXX, 3,Goto(ivr-main,s,1)

exten => t,1,Dial (SIP/100)

Bkto4aeM rosiocoByto MoYTy

MpoaosiKaeM HapalimMBaTb (YHKLMOHAN Voip aTc. B faHHOM pa3zene onuwy HacTPOKY rosI0COBOM MoYThl B asterisk. [J1s Ha4yana napy CNOB 0 TOM, YTO 3TO TaKoe.
Ecnv appecaT 3BOHKA 40/IT0 HE OTBEYAET, Mbl MOXXEM MPELOKUTb 3BOHSALLEMY OCTaBUTb AJ1s1 HEr0 roJlocoBoe cooblieHve. Koraa nosyyaTesib BEPHETCS Ha MecCTo,
OH CMOXXET NPOoC/yLIaTh OCTaBJIEHHblE eMy coobLieHus. Mpn 3TOM, Nocsie 3anucK roloCcoBoOro coobileHuns, 6yaeT oTnpaBeHo NUCbMO C 3aMnKCbio 3TOF0 CO0bLLEHNS

Ha MOYTOBbLIN aflpec nonyvyartend.

Ha npakTuke g He BuAaen, 4Tobbl rON0OCOBYIO MOYTY aKTMBHO MCMOAb30Baan. Ho AN MOMHOTLI KapTUHbLI pacCKa)ky Mpo Hee, BO3MO)KHO BaM OHa NMpUrogmTca
OTKpbiBaeM thaln voicemail.conf Ha pefakTupoBaHue. Sl He Tporaa HaCTPOMKKN No-yMon4aHuto, npocTo gobasnsem B cekumio [default] swmkn ronocoson NoYTbl ons

HY>KHbIX HaM COTPYHUKOB B C/leflytOLLEM BULE:

130 => 1234,Number 130,userl30@mail.ru
100 => 1234,Number 100,userl0@0@mail.ru

130 BHYTPEHHWI HOMep aboHeHTa
1234 naposb JOCTyMNa K ALWMKY roJIoCOBOM MOYThI
userl30@mail.ru NMoYTOBLIA afpec, Kyaa byaeT oTnpaBieHO 3anMcaHHOe rofiocoBoe cooblieHne

L7151 KOPPEKTHOM OTMPABKM NMOYTOBbLIX COOBLLEHMNIA CPA3y Ha BHELLHME NOYTOBbIE AWMUKIA HE0OX0AMMO NPaBUIbHO HACTPOUTL JIOKasIbHbIA MOYTOBLIA cepBep, b0
NCNO/b30BaTh BHELHWA. 1 peKOMEeHAYI0 UCNOb30BaTh OTAE/bHbIA CEPBEP, HABEPHSAKA OH eCTb B OpraHun3auuy, 1mbo Ha N0KalbHOM UCMO0JIb30BaTb KakoW-TO

ny6anYHbIA C aBTOpU3aLmen no smtp.
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B KOHCONIM Nepe3anyckaeM MoAyJb F0JI0COBOI MOYThI U MPOBEPSIEM MOJIb30BATEEN:

CLI> voicemail reload

Reloading voicemail configuration...
asterisk*CLI> voicemail show users
Context Mbox User Zone NewMsg
default 130 Number 121 ©

default 100 Number 100 0O

other 1234 Company2 User 0

3 voicemail users configured.

Haww aBa gobaBieHHbIX NOJb30BaTENSA Y OAUH TECTOBLINA 0CTANCS U3 AEONTHON KOHBUIypaLmn. Ero MoxHO yaanuTb. x BoobLue ABa AOJHKHO 6biTb. OfHOI0 1 yxe
yaanun, BToporo 3absbi.

9T0 non pena. Tenepb HaM HYXHO 006aBUTb roJiocoByto NoYTy B dialplan. Mpnyem B 2 pa3Hbix MecTa. S 6yay ncnonb3oBaTb HoMep 500 ona 3BOHKa B MaHesb
yrnpaBJeHNs FOJ0COBOI NOYTOW. [03BOHMB Ha 3TOT HOMEP, NOJIb30BaTE b BBEAET CBOWM MapoJsib M CMOXKET YMPaBASTb FOJ0COBLIMIA COOBLLEHNAMM (CNyLWaTb, yAANATb,
MEHSTb HaCTPOMKK). [lo6baBUM B KOHTEKCT A1 MCXOOSALLMUX 3BOHKOB 3BOHOK Ha 3TOT HoMep. [JobaBnaTb ciefyeT cpa3y 3a HOMepaMun 415 3annCh, KOTopble Mbl paHee
co34anu 1 nepepn npaBuiom Habopa Tpex3Ha4yHbIX HOMEPOB.

[call-out]

;HomMep ona 3anmucu 3BYKOB, OKOHYaHuMe 3anucu #
exten => 35X, 1, NoOp()

exten => 35X, n, Wait(2)

exten => 35X, n, Playback(beep)

exten => 35X, n, Record(/tmp/music${EXTEN:2}:wav)
exten => 35X, n, Wait(1)

exten => 35X, n, Playback(/tmp/music${EXTEN:2})
exten => 35X, n, Wait(2)

exten => 35X, n, Hangup()

; YnpaBneHue rosiocoBoi Mo4ToW

exten => 500,1,VoiceMailMain()

; 3BOHOK Ha BHYTPEHHWUW HOMep
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B pOCTO O CAOHKHOM

LRIATN

exten => XXX,1,Dial(SIP/${EXTEN},15)
;3BOHOK Ha BHEWHWNA HOMep
exten => XXX.,1,Dial(SIP/${EXTEN}@397945)

JobaBneHHble AaHHble Bbiaenua LeToM. Obpallialo BHUMaHWe Ha unudpy 15. PaHee 3To HAaCTPONKK He 6bii0o, ceivac s nobasus. OHa byaeT 03HavyaTb, YTO 3BOHOK
byneTt onutbes 15 cekyHA. Ecav 3a 3TO BpeMs HUKTO He OTBETUT, OH ByaeT cbpowleH. [1o NCnoab30BaHMS FOI0COBOMN MOYTbI, MOXXHO ObINIO HE YCTaHaBANBATbL 3TOT
napaMeTp, OCTaBUTb €ro 3HaYeHne No-ymMoa4aHuio, OHO 0o4eHb 60sbLIOe, HE MOMHI0 TOYHO CKOJIbKO MO BpeMeHu. Ho ceilyac HaM HY)XXHO MpU HECHATUN TpybKun
Joblie 15-Tn ceKyH[l, BKJIOYaThb 3aM1Ch roJ0COBOr0 CoobLeHus.

KOHKPETHO B KOHTEKCTE BHYTPEHHIX 3BOHKOB 3TOT MapaMeTp He MPUHLIUMMANEH, TaK Kak s He 106aBnso roJIOCOBYIO MOYTY [/ 3BOHKOB BHYTPU OPraHn3aLmm, XoTs
MOXXHO 3TO CAeNaTh. He BMXY B 3TOM cMbicia. S nobaBun Clofa 3TOT NapamMeTp, YTobbl BpeMs 0XKuaaHusa oTBeTa ObiJI0 0MHAKOBO BO BCEX 3BOHKAX. B cneaytoLumx
N3MEHEHMsIX 3TO yxXe ByaeT urpaTb NPUHUMNNANLHOE 3HAYEHME.

Moka Mbl MPOCTO f06aBWAM HOMEpP, Ky[la MOXHO MO3BOHWUTL ANS YNPaBJAEHWS FOJ0COBOW MNOYTON. Tenepb A06aBMM HEMOCPEACTBEHHO BO3MOXXHOCTb 3amnucu
F0JI0COBbIX CO0OLLIEHNI MO COOLITUAM. OCTaHOBUMCSI Ha 3TOM MyHKTE nonoApobHee. [1s Ha4Yana ySCHUM, B KAKUX COCTOSIHUSIX MOXKEeT npebbiBaTbh HOMEP:

Homepa BoobLe He CyllecTByeT Ha cepBepe. B Hawem cnyyae, K npuMepy, 3To aobon HoMep He 13 gnanasoHa 100-130.
Homep cylecTByeT, HO OH He 3apeructpupoBaH Ha ATC, To eCTb annapaT C 3TUM HOMEPOM He MOAKJ/IOYEH.

Homep CyLLecTByeT, 3aperncTprupoBaH, HO NMPY 3BOHKE Ha HEr0 HUKTO HE OTBEYaEeT.

Homep cyLlecTBYeT, 3aperncTpmMpoBaH, HO B AaHHbIA MOMEHT 3aHAT.

Ll

Ka)x[oe 13 3Tux 4eTbipex CoCToAHMA obpabaTbiBaeTCa OTAENbHO. 9 CYMTAl0, YTO FOJIOCOBYHO MOYTY YMECTHO ByaeT BKAOYaTb MO cobbiTMO HOMep 3. Ho 3T0 He
0653aTeNbHO, MOXXHO 1 Ha 3aHATO NMOBECUTb BO3MOXKHOCTb OCTaBUTb coobuieHme. TyT Ha Balle YyCMOTpeHMe. [ Noka)ky NpuMep, Kak 3TO AeslaeTCs, a Bbl CMOXETe
HaCTPOMTb TaK, Kak BaM HY>XHO.

O6paboTka 3TuX CobbITUIA HEe Takas MPOCTas, Kak KaXeTCs Ha MepBbIn B3rnsaa. 1 cpasy e CTONKHYICA C TPYLHOCTbIO cnefytowero xapaktepa. C napametpom call-
limit=1 npu 3BOHKE Ha HOMEep, KOTOPbIN 3aHAT B AaHHbIA MOMEHT, acTepuck Bo3BpaltaeT cTaTyc CHANUNAVAIL, 4TO MOXET 03HavaTb, K MPUMEPY, 4TO KaHas
HefocTyneH. Ha cTaTyc 3aHaTo BUSY 3T0 coBceM He noxoxe. [1ns paspelleHuns 3To cuTyauny s BoCnonb3yocb GyHkumen ChanlsAvail, koTopas nposepseT He
CTaTyC nupa, a CTaTyC KaHafa 1 BO3BpalLaeT 3HayeHme 2 uan 3, Korha oH 3aHAT.

Ons pasznuyeHns HeCyLLeCTBYIOWMX U He NOAKOYEHHbIX MMPOB 5 Byay ncnons3osaTth GyHKUMIO SIPPEER. ECnn 0Ha HM4Yero He BO3BPaLLAET, 3HA4YMT HOMeEpa He
cywiecTsyeT, ecnin 3HadeHne UNKNOWN, 3Ha4ynT HoMep He noakatoydeH. C 0TCYyTCTBMEM OTBETa Kak0e-To BpeMs npoLe Bcero. ECnm nvup Bo3BpallaeT cTaTyc
NOANSWER, BkatoyaeM rosiocoByto noyty. Cobrnpaem Bce CTaTyChbl B 0JIHO MeCTO 1 Ao6aB/seM rofIoCoBYHO MOYTY.
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g 3Toro B KOHTEKCT [ivr-main] nobaBnsemM HOBble NapaMeTpbl U MPUBOLUM €ro K CleayoleMy Buay:

[ivr-main]

exten => s,1,Answer()

exten => s,2,Background(/etc/asterisk/ivr/ivr-main)
exten => s,3,WaitExten(5)

exten => XXX,1,Dial(SIP/${EXTEN},15)

;3apaeM NepeMeHHyl O7s nepepayn B rosloCoBYH0 MOYTY
exten => XXX,n,Set(dstNUM=${EXTEN})

;MpoBepsieM cTaTyC nupa, CywecTByeT WM HeT

exten => XXX,n,GotoIf($["${SIPPEER(${EXTEN},status)}" = ""]?num-not-exist,1)
;MpoBepsieM cTaTyC nupa, MOOK/YEH WU HET
exten => XXX,n,GotoIf($["${SIPPEER(${EXTEN},status):0:2}" = "UN"]?num-not-connected,1)

;NpoBepsieM KaHan Ha 3aHATOCTb

exten => XXX,n,ChanIsAvail(SIP/${EXTEN},s)

;BoiBOOMM B nlor 3HadeHue QGyHKumm ChanIsAvail, HyXHO TONbKO [A OT/NadKW, MOXHO yOannTb CTPOKY
exten => XXX,n,NoOp(=========== ChanIsAvail STATUS: ${AVAILSTATUS} ===========)

;Ecnum pyHKuMa Bo3BpawaeT 2 uau 3, 3HA4YMT abOHEHT 3aHAaT

exten => XXX,n,GoToIf($[${AVAILSTATUS} = 2]?num-BUSY,1)

exten => XXX,n,GoToIf($[${AVAILSTATUS} = 3]?num-BUSY,1)

;0bpabaTteiBaeM oCTanbHbE CTaTYChl

exten => XXX, n,Goto(num-${DIALSTATUS}, 1)

;Ecnn HoMepa He cyuwecTtByeT roBopuM "Ownbo4YHbIM HOMep, nonpobynTe euwe pa3"

exten => num-not-exist,1,Wait(2)

exten => num-not-exist,n,Playback(invalid)

;Ecnn HoMep He nopkmw4yeH, roBopuMm "HabpaHHbIM BaMu HOMEP OTKJIOYEH, MPOBEPbTE HOMEP W MOBTOPUTE MOMbITKY
exten => num-not-connected,1,Wait(2)

exten => num-not-connected,n,Playback(ss-noservice)

;ECnn HoMep 3aHAT, rosopuMm "3aHATo"

exten => num-BUSY,1,Wait(2)

exten => num-BUSY,n,Playback(vm-isonphone)

;Ecnnm HoMep He oTBeYaeT, BKJ/IOYAEM rOSIOCOBYI MOYTY

exten => num-NOANSWER,1,Wait(2)
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exten => num-NOANSWER,n,Voicemail(${dstNUM},u)

;Ecnn ewe no kakon-To npuuymHe 6ypet ctatyc CHANUNAVAIL, roBOopuMM, 4YTO HOMEp He [OO0CTYMeH B AaHHbIA MOMEHT
exten => num-CHANUNAVAIL,1,Wait(2)

exten => num-CHANUNAVAIL,n,Playback(vm-isunavail)

;ECcnM B ronocoBOM MeHI0 He Bbibpanu BHYTPEHHUM HOMep, agpecyeM 3BOHOK CeKpeTapio

exten => t,1,Dial(SIP/100,15)

Ecnn Bam Hy)xHa 06paboTKa CTaTyCcoB HOMEPOB A/ BHYTPEHHNX 3BOHKOB, TO CKOMUpynTe 06paboTKy COCTOAHUIA B KOHTEKCT [call-out], 3a ncknoyveHnem nocnegHen
CTPOKU, KOTOpas OTBeYaeT 3a 3BOHOK CeKpeTapto. M0SIHOCTbI0 KOHTEKCT BHYTPEHHMX 3BOHKOB OyAeT BhIrNa4eTh BOT Tak:

[call-out]
;HoMep pna 3anucu 3BYKOB, OKOHYaHMe 3anucu #
exten => 35X, 1, NoOp()

exten => 35X, n, Wait(2)

exten => 35X, n, Playback(beep)

exten => 35X, n, Record(/tmp/music${EXTEN:2}:wav)
exten => 35X, n, Wait(1)

exten => 35X, n, Playback(/tmp/music${EXTEN:2})
exten => 35X, n, Wait(2)

exten => 35X, n, Hangup()

; YnNpaBneHue ronocoBon NOYTOM

exten => 500,1,VoiceMailMain()

; 3BOHOK Ha BHYTPEHHWUWA HOMep

exten => XXX,1,Dial(SIP/${EXTEN},15)

exten => XXX,n,Set(dstNUM=${EXTEN})

exten => XXX,n,GotoIf($["${SIPPEER(${EXTEN},status)}" = ""]?num-not-exist,1)

exten => XXX,n,GotoIf($["${SIPPEER(${EXTEN},status):0:2}" = "UN"]?num-not-connected,1)

exten => XXX,n,ChanIsAvail(SIP/${EXTEN},s)
exten => XXX,n,NoOp(=========== ChanIsAvail STATUS: ${AVAILSTATUS} ===========)

exten => XXX,n,GoToIf($[${AVAILSTATUS} = 2]?num-BUSY,1)
exten => XXX,n,GoToIf($[${AVAILSTATUS} = 3]?num-BUSY,1)
exten => XXX,n,Goto(num-${DIALSTATUS},1)
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; 3BOHOK Ha BHEWHMN HoOMep
exten => XXX.,1,Dial(SIP/${EXTEN}@397945)
include => handup-sip
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num-not-exist,1,Wait(2)
num-not-exist,n,Playback(invalid)
num-not-connected,1,Wait(2)
num-not-connected,n,Playback(ss-noservice)
num-BUSY,1,Wait(2)

num-BUSY, n,Playback(vm-isonphone)
num-NOANSWER, 1,Wait(2)

num-NOANSWER, n,Voicemail (${dstNUM},u)
num-CHANUNAVAIL,1,Wait(2)

num- CHANUNAVAIL,n,Playback(vm-isunavail)

1 BO BCeX 3BOHKaX YCTaHOBWJI BpeMsa 0XXUaaHusa oteeTa 15 cekyHA. Ecnum Bbl cHMTaeTe, YTO HY>XKHO 6osiblue, N3MEHUTE 3TOT napaMeTp.

Obpaluato Ballie BHMMaHUE, YTO B KOHTEKCTE r0JI0COBOIr0 MEHI0 5t He caesnan 06paboTKy CTaTyCOB COCTOSIHMSA TenedoHa CEKpeTaps, XOTs 3TO
MOXKEeT ObITb HY>XKHO, ecin y Bac ByaeT oMH CEKpPeTapb NPMHMMaTb 3BOHKW. EMy 1 rosiocoBas movTa MOXKET NpuroanTbCs. B cnepytowem nyHKTe
pacckaxky npo ciiyyai, korga B opuce paboTatoT 2 cekpeTaps 1 06paboTkon 3BOHKOB ByAeT 3aHUMaTbCs 04epeb (queue), MO3TOMY CTaTyChl B
TOM BU[E, KaK OHW peasin3oBaHbl 34eCb ByAyT He HYyXXHbI. Bbl MOXKeTe Ucrnosib3oBaTh 0Oyt KOHGUIypaLuuto, KoTopas BaM nogonaeT. Hanpumep,
CMOJIb30BaTh OYEPEb, HO C OJHUM CEKPETApeM B Hell. HacTpanBaiiTe no aHanoruy, s aato 6a30BbI PyHKLMOHAN. Bce BO3MOXKHbIE Cyyan
pa3obpaTb HEBO3MOXXHO.

MepeynTbiBalTE AMANMNNAH N TECTUPYNTE KOHPUrypaumuio. Mpu 3B0HKE abOHEHTY 1 ero HeoTBETE, 3BOHALLMI YCNLIWWT B TPyOKe coobLIeHME O TOM, YTO HOMEp He
OTBEYAET 1 MpensioXKeHne 0CTaBMUTb roJIOCOBYO NMOYTY. ECIM 3BOHMBLINIA OCTaBUT coobLleHre, TO NoaydYaTeb Noay4YnT 3TO cooblieHne no email 1 CMOXeT ero
npocayLaTh TaM, mbo No3BoHUTL Ha HoMep 500, BBECTY CBOV HOMEp 1 Naposib, 3afaHHble B voicemail.conf n nocnywaTh cooblieHre No TenedoHy.

f1 cTankmeasncsa ¢ ownbkom, Korga Y Nosib30BaTeNA B HaCTpOI7IKaX OTKJ/IlO4EHa roJjiocoBad rno4vYTta, HO OH BCE PaBHO MoJiy4an coobueHns. Y Hero Murasio ornoBeLLeHme
Ha Tesle)OHHOM annapaTe. Hy>KHO 6bi10 onepaTmBHO yOaJINTb BCE OCTaBJIEHHbIE coobuieHuns bes npocaywmnBaHmsa. Kak yoaanTb ronoCOBYIO MOYTY B aCTEPUCK A
HanuMcan B OTOE/NIbHON 3aMeTKe.
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LRIATN

Ha 3ToM HacTpolika rosn0CcoBO NOYThl OKOHYeHa. MOXXHO NMo/b30BaThCA, He 3abbiBast 106aBNATL HOBLIX MOJIb30BaTeNEN B voicemail.conf n nepeynTbiBas
KOH(MIypaLMo ros0COBOI NMOYThI.

Ouepenun (queues) BXOASALLNX 3BOHKOB

C nomollbio 04epeael B acTEPUCKE MOXKHO YNpaBasTb MOTOKOM BXOASLLIMX 3BOHKOB, NMepepacnpenenss ux no onpeneseHHbIM npasuiam. B Haluein KoHpUrypaumm
asterisk Mbl HaCcTpouM o4epenb (queue) ANg HanpaBAEHUS 3BOHKA [OBYM CeKpeTapsM O4HOBPEMEHHO. KTO MepBbIli OTBETUT, TOT 1 OydeT pa3roBapnBaTh CO
3BOHALWMM, EC 0ANH CEKPeTaphb Y)XXe Pa3roBapuBaET, HOBbLIN 3BOHOK NMOCTYNUT K Apyromy. Ecin oba cekpeTaps OyayT 3aHAThI, 3BOHALWMIA By AeT cylwaTbk Menoanto
1 0XKUAATb, MOKa KTO-HMOY b He ocBoboanTCA. Kak TONIbKO OAMNH U3 CEKpeTapei 0cBOBOANTCS, 3BOHSALLEr0 13 04epeamn HanpaBuT Ha 0CBOOOAMBLUMIACS HOMEP.

Homep nepeoro cekpetaps — 100, BToporo — 130. 9 HacTpauBato NPOCTENLLYI0 KOHGUIYypaLMo 04epenn B aCTEPUCK AN NOHUMaHWS NpuHumMna paboTel. bonee
CJIOXKHbIA BapuaHT HAaCTPONKK 3TO caenaTb 3 ovepeamn O KaXKAoro oTAaena u B rosloCOBOM MEHIO-NMPUBETCTBUN CAeSlaTb BO3MOXHOCTb MO3BOHUTb B KOHKPETHbIN
oTLenN. 3Ty KOHDUrypauuio 1 paCCMOTPIO B OTAE/bHON CTaTbe, XOTS B HEM U HET HUYEro C0XXHOro. [lenaeTcsa no aHasorny C NpMBeAeHHbIM MPUMEPOM.

OTkpbiBaeM thann queues.conf n nobaBnseM B CaMblil KOHELL:

[secretary]

strategy = ringall
member => SIP/100
member => SIP/130

Bce ocTasibHble HACTPOVKM OCTaBAAD NO-yMos4aHuio. MapameTp strategy MoOXeT NPUHUMATL CedytoLLMe 3HAYEHNS:

BbI3bIBalOTCA BCe AOCTYMHble YHaCTHUKWN 00 TeX Nop, MoOKa KTO-TO U3 HUX HE OTBETUT

ringall
Ha BbI30B (M0 YMOI4aHMIO).

leastrecent Bbi3blBaeTCs NepBbl CBOOOAHLIN YHAaCTHUK, KOTOPbIA MEHbLLE BCEro Bbi3bIBAJICA U3
3TON o4epeam.

fewestcalls Bbi3biBaeTCs NepBbl CBOOOAHBIN Y4aCTHUK, KOTOpPbIA 06paboTan HanMeHbLlee
KOJIM4ECTBO BbI30BOB 13 [AaHHOW oYepeau.

random C/lyManHbIM 06pa30M BbI3blIBAeTCS HE 3aHATLIN Y4acTHMK, obpabaTbiBatoLLniA

oyepefb.
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LUMKNn4eckKoe pacnpepesieHne C namMmaTblo, 3alOMUHAETCA nocnegHum YHaCTHUK,

rrmemor .
y OTBETUBLLUNN Ha BbI30B.

Bbl MOXeTe BbI6paTb Hanbonee noaXonALlyto BaM CTpaTeruto pacrnpenesieHns 3B0HKOB B o4epen. Lanblie HY)KHO nobaBuTb B extensions.conf B CO3AaHHbIA HaMK
paHee KOHTEKCT C roJIoCOBbIM MEeHI0 OTMNPAaBKY 3BOHKa B 04epenb C CeKpeTapsaMu. [1sis 3ToOro MmeHsem CTPOKY B [ivr-main]:

exten => t,1,Dial(SIP/100,15)

Ha HOBYIO:

exten => t,1,Queue(secretary,t)

Ecav paHblle npu 3BOHKE Ha BHELIHWIA HOMEp, 3BOHAWMIA He Habupas BHYTPEHHWI HoMep aboHeHTa, TO Yyepe3 5 CeKyH/l OH MepeHanpaBascs K CeKpeTapto ¢
HomepoM 100. Tenepb oH ByaeT OTNPaBAATLCS B 04epelib secretary, B KOTOPYO Mbl 3aBesin 2 Homepa — 100 n 130. MoxHo 0o6aBuTb 1 6onblle HOMEpPOB, eC/n ecTb
HeobXoAUMOCTb.

MepeynTbiBaeM NOSHOCTLIO KOH(Urypauuto asterisk:

CLI> reload

CocTosiHMe Cco3[aHHON oYepeau:

CLI> queue show secretary

secretary has 0 calls (max unlimited) in 'ringall' strategy (O0s holdtime, Os talktime), W:0, C:0, A:0, SL:0.0% within 0Os
Members:

SIP/100 (ringinuse enabled) (Not in use) has taken no calls yet

SIP/130 (ringinuse enabled) (Not in use) has taken no calls yet

No Callers

Tenepb MOXeTe NO3BOHUTb Ha BHELLHWIA HOMEP N NoXOaTbCA NepeHanpaBleHNA Ha CeKpeTapA. 3a3BoHAT 0ba annapata. Ecau 06a 3aHATbI, 3BOHOK 6y,ueT BWCETH B
o4vyepean n XXJaTb ocBoboXxaeHus. MNocne 3BOHKa CTaTUCTUKA o4vyepean N3MEeHUTCA:
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CLI> queue show secretary

secretary has 0 calls (max unlimited) in 'ringall' strategy (0s holdtime, 2s talktime), W:0, C:1, A:1, SL:0.0% within 0s
Members:

SIP/100 (ringinuse enabled) (Not in use) has taken 1 calls (last was 63 secs ago)

SIP/130 (ringinuse enabled) (Not in use) has taken no calls yet

No Callers

BoT Tak sierko opraHu3oBaTh NPOCTYyio queue (oYepenb) B asterisk. Bonee cnoxHble NpuMepsbl 8 Byly paccMaTpUBaTb B OTAE/bHbLIX CTATbAX.

Y4yeT 1 NpoCcMOTpP CTAaTUCTUKKN 3BOHKOB (cdr viewer)

Ba)KHOW 1 HY>KHOI BO3MOXKHOCTbIO coBpeMeHHol ATC Ha 6a3e asterisk sBnseTcs c6op 1 NPOCMOTP CTAaTUCTUKM 3BOHKOB. 10 YMOMYAHWMIO, aCTEPUCK BEAET CTaTUCTUKY

B thawnne /var/log/asterisk/cdr-csv/Master.csv. Pa3obpaTb 3TOT hain 1 nepenaTb Kyna-To B 06paboTKy He 04eHb CI0XKHO, eC/IN Y BaC €CTb YTO-TO UM KTO-TO, KTO
crnocobeH HannucaTb Ha KakoM-HUByab fA3blke NporpaMmMmupoBaHmsa 0bpaboTky

Mbl 6yaeM MCrnob30BaTh FOTOBbIE HeCnNaTHbIE MHCTPYMEHTbI 419 MPOCMOTPA CTAaTUCTUKN 3BOHKOB. Bce HeobxoanMoe A5 3TOro Mbl yCTaHOBWUIM B CAMOM Hayvane.
MepeHeceM cbop cTaTuCcTUKK B mysql 6a3y. [1na aToro 3anyckaem mariadb cepsep, nobaBnsiemM B aBT03arpy3Ky 1 yCTaHaBAMBaeM NMapoJsib aAMUHUCTPaTOpPa

# systemctl start mariadb
# systemctl enable mariadb.service
# /usr/bin/mysql secure installation

NMonknoyaemcs K mysgl n cosgaem nosib3oBaTens  6a3y AaHHbIX:

# mysql -uroot -p
MariaDB [(none)]> create database asterisk;
MariaDB [(none)]> use asterisk;

MariaDB [asterisk]> CREATE TABLE “cdr  ( “id® int(9) unsigned NOT NULL auto increment, “calldate” datetime NOT NULL

default '0000-00-00 00:00:00', “clid® varchar(80) NOT NULL default '', “src’ varchar(80) NOT NULL default '', “dst”

varchar(80) NOT NULL default '', “dcontext”™ varchar(80) NOT NULL default '', “channel® varchar(80) NOT NULL default '',
“dstchannel” varchar(80) NOT NULL default '', “lastapp”™ varchar(80) NOT NULL default '', “lastdata” varchar(80) NOT
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int(11) NOT NULL default '0', “disposition®
“accountcode” varchar(20) NOT NULL default '',
b PRIMARY KEY (' id"), KEY

NULL default '', “duration” int(11) NOT NULL default 'Q', “billsec”
v “amaflags™ int(11) NOT NULL default '0',

varchar(45) NOT NULL default )
‘uniqueid® varchar(32) NOT NULL default '', “userfield” varchar(255) NOT NULL default ,
KEY “dst® (“dst’), KEY

“calldate” (" calldate’), KEY “accountcode” ( accountcode’), KEY “uniqueid® ( uniqueid’),

“src’ ("src’) ) ENGINE=InnoDB AUTO INCREMENT=1 DEFAULT CHARSET=utf8;
MariaDB [asterisk]> grant all on asterisk.* to 'asterisk user'@'localhost' identified by '12345678';

asterisk M4 6a3bl AaHHbIX
asterisk_user nonb3oBaTenb 6a3bl AaHHbIX
12345678 napoJib Nonb3oBaTensa 64

YcTaHaBnmBaeM odbc KOHHEKTOPbI:

# yum install -y mysql-connector-odbc.x86 64 unixODBC-devel.x86 64

PenakTupyem annbl KOHGUrypaunn. JobaBnsem B camblii KOHeL, /etc/asterisk/res odbc.conf:

[asterisk]

enabled => yes

dsn => MySQL-asterisk
username => asterisk user
password => 12345678

B koHey thanna /etc/asterisk/cdr_adaptive_odbc.conf:

[cdr adaptive connection]
connection=asterisk

table=cdr
alias start => calldate

Co3pnaeM thain /etc/odbc.ini cnepytollero cogepxaHus:
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[MySQL-asterisk]

Description = MySQL Asterisk database
Driver = MySQL

Server = localhost

User = asterisk user

Password = 12345678

Socket = /var/lib/mysql/mysql.sock
Database = asterisk

PepakTupyem thann /etc/odbcinst.ini. 1 ero He Tporan, oCTaBUA NO-yMOJIHaHWIO, TONILKO B CaMblll KoHel, cekuun [MySQL] nobasun oBe HegocTatowme CTPOKK. 9 He
pa3bupancsa Hy>XHbl OHU UIN HET, MPOCTO NOACMOTPEN B APYrov MHCTPYKLUUW. BOT Kak 3TOT thalin BeIrNAAUT Y MEHS:

[MySQL]

Description = ODBC for MySQL

Driver = /usr/lib/libmyodbc5.so
Setup = /usr/lib/1libodbcmyS.so
Driver64 = /usr/1ib64/1libmyodbc5.so
Setup64 = /usr/lib64/1ibodbcmyS.so
FileUsage 1

CPTimeout
CPReuse =

HacTpoum ncnonb3oBaHmMe Hallero 4acoBoro nosca B 3anucax cdr. Mo-ymonyaHuio TaMm CTouT Yacoson nosic GTM. [1ns 3Toro B hanne /etc/asterisk/cdr.conf
yKa3blBaeM napameTp:

usegmtime=no

Mocne 3Toro nepesanyckaem acTepuck:

# service asterisk restart
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CoBepluaeM 3BOHOK 1 npoBepsem Tabnuuy. Ons ynobcTea AanbHeRLWeNn NPoOBEPKM U HACTPOWKK, S 3anycTun httpd n HacTpoun phpmyadmin. OHK A0MKHbI 6bIN
YCTaHOBUTbLCS B CaMOM Hayane. 3anyckaem httpd n gobasnsem B aBTO3arpysky

# systemctl start httpd
# systemctl enable httpd

C phpmyadmin camu pa3beputechb, B MHTEPHETE MOPE MHCTPYKLUIA, MMBO BOCMONb3YATECH MOEN MO YyCTaHOBKE U HacTpoiike phpmyadmin. Tenepb acTepuck
COXpaHSET CTaTUCTUKY 3BOHKOB B mysql 6a3y asterisk B Tabnuuy cdr. Janblie Ham Hafo HAaCTPOWUTb KaKylo-HUbyAb web naHenb Aas NpocMoTpa 3TON CTaTUCTUKK.
pewnn cpasy yCTaHOBUTb MaHesb, KOTopas NO3BONAET HE TONbKO CMOTPEThL CTAaTUCTUKY, HO MPOCAYLWMBATL 3anMCaHHble pa3roBopbl. M03TOMYy AafibHenwas
HaCTpoViKa NaHen NPoCMoTPa CTAaTUCTUKIN NEPEXOANT B CEAYIOLLNA pa3fen, B KOTOPOM A pacCKaXy, Kak 3anucbiBaTb 3BOHKMU.

3anucb (record) pa3rosopos

3anunck pa3roBopoB B asterisk HacTpanBaeTCs OTHOCUTENbLHO HE CII0XKHO. BykBanbHO HY)XHO 1006aBUTh HECKONBLKO CTPOK B dialplan. Ho Mbl cpa3y caenaem 6onee
paclUMPEHHYIO HAacTponKy. Mbl 6yneM He MPOCTO 3amMUCbiBaTb BCE Pa3roBOPbl, HO CTaHEM XPaHUTb MHGOPMaLMo 0 3BOHKaxX B mysql, 4Tobbl NX MOXXHO BblSI0
npocnywmnBaTb Yepe3 yaobHyo web naHesnb NpocMoTpa CTaTUCTUKMN.

XpaHnTb 3anucu byaem B mp3, noToMy Ham noHagobutcs ytunuta lame, ans KoHBepTauum ¢ainnos 13 popmata wav B mp3. Ckayaem ee 1 yCTaHOBUM.

cd /usr/src

wget http://sourceforge.net/projects/lame/files/lame/3.98.4/1lame-3.98.4.tar.gz
tar zxvf lame-3.*

cd lame-3.*

./configure

make

make install

H H K K B W H

B kayecTBe web naHenu g 6yay ucnonb3oaTb Asterisk-CDR-Viewer-Mod. O4eHb NpocTas U PyHKLUMOHabHas WTyKa. HacTpanBaeTcs Nerko, Nosb30BaThCsa ya06HO.
CkayvBaeM NCxoHuKM ¢ github:

# cd /usr/src
# wget https://github.com/prog-it/Asterisk-CDR-Viewer-Mod/tarball/master
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|# tar xzvf master

Konupyem comepxxmmoe nanku /usr/src/master B kopeHb web cepBepa. ECam BaM HY)KHO, MOXETe B OTHAENbHYI0 Nanky noaoXuTb. Y MeHs 06bl4HO Ha cepBepe C
acTepuckom 6osbLle HUYero HeT, Tak YTo CONAeT 1 KopeHb — /var/www/html

B nanke docs nogpobHas MHCTPYKLMA NO HAacTporke. Bce AanbHenwmne encTBNS LenatloTCs B COOTBETCTBUM C HEW. IcMpaBastoTCa TOIbKO HEKOTOpbIe 0COBEHHOCTH
IlaHHOWN Bepcun cuctemsbl. Ham Heobxoammo no6aBUTbL AONONHUTENLHOE Nosie B Tabauuy cdr gna xpaHeHus nMenun danna. nsg atoro nnbo B KoHconn mysql, nmbo
yepes phpmyadmin BbINOAHUTE KOLA:

alter table “cdr’ add column "filename® varchar(120) DEFAULT 'none' after “userfield ;

PenakTupyem tann /etc/asterisk/cdr_mysql.conf, no6aBnsas B cCaMblil KOHeL, 2 CTPOKU:

alias realdst => realdst
alias filename => filename

Janblwe pepaktTupyem guannnaH. OTKpbiBaeM /etc/asterisk/extensions.conf n pobasnsem B cekuuio globals nepeMeHHyl0, COOTBETCTBYIOLLYIO Nanke, rae 6byayT
XPaHUTLCS 3aMnUCu pa3roBopos

[globals]
DIR RECORDS=/mnt/calls/

[lobaBnsemM Makpoc AN 3anncK nepea KOHTEKCTAMU 3BOHKOB:

[macro-recording]

exten => s,1,Set(fname=${UNIQUEID}-${STRFTIME(${EPOCH}, ,%Y-%m-%d-%H %M)}-${ARG1}-${ARG2});

exten => s,n,Set(monopt=nice -n 19 /usr/local/bin/lame -b 32 --silent "${DIR RECORDS}${fname}.wav"

"${DIR RECORDS}${fname}.mp3" && rm -f "${DIR RECORDS}${fname}.wav" && chmod o+r "${DIR RECORDS}${fname}.mp3");
exten => s,n,Set(CDR(filename)=${fname}.mp3);

exten => s,n,Set(CDR(realdst)=${ARG2});

exten => s,n,MixMonitor(${DIR RECORDS}${fname}.wav,b,${monopt});
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|exten => s,n(no),Verbose(Exit record);

N penakTUpyem KOHTEKCTbl BXOAAWMX U NCXOAALMX Pa3roBopoB, 406aBNsAs Tyaa MakKpocC Ha 3anuck. OH NAaeT cambiM NepBbIM, Nepel HabopoM HoMepa. BoT Tak y

MEHSA BbIrNNMAANT KOHTEKCT JIOKaJIbHbIX 3BOHKOB N BXOOALLNX YEPE3 ivr MeH1o C Y4E€TOM BCeX CAeNlaHHbIX paHee HaCTpPOoeEK:

[call-out]

;HoMep mna 3anucu 3BYKOB, OKOHYaHMWE 3anucu #
exten => 35X, 1, NoOp()

exten => 35X, n, Wait(2)

exten => 35X, n, Playback(beep)

exten => 35X, n, Record(/tmp/music${EXTEN:2}:wav)
exten => 35X, n, Wait(1)

exten => 35X, n, Playback(/tmp/music${EXTEN:2})
exten => 35X, n, Wait(2)

exten => 35X, n, Hangup()

; YnpaBneHue rosiocoBou Mo4TOW

exten => 500,1,VoiceMailMain()

; 3BOHOK Ha BHYTPEHHMN HOMep

exten => XXX,1,Macro(recording, ${CALLERID (num)},${EXTEN})
exten => XXX,n,Dial(SIP/${EXTEN},10)

exten => XXX,n,Set(dstNUM=${EXTEN})

exten => XXX,n,GotoIf($["${SIPPEER(${EXTEN},status)}" = ""]?num-not-exist,1)

exten => XXX,n,GotoIf($["${SIPPEER(${EXTEN},status):0:2}" = "UN"]?num-not-connected,1)
exten => XXX,n,ChanIsAvail (SIP/${EXTEN},s)

exten => XXX,n,NoOp(=========== ChanIsAvail STATUS: ${AVAILSTATUS} ===========)

exten => XXX,n,GoToIf($[${AVAILSTATUS} = 2]?num-BUSY,1)
exten => XXX,n,GoToIf($[${AVAILSTATUS} 3]1?num-BUSY, 1)
exten => XXX,n,Goto(num-${DIALSTATUS},1)

exten => num-not-exist,1,Wait(2)

exten => num-not-exist,n,Playback(invalid)

exten => num-not-connected,1,Wait(2)

exten => num-not-connected,n,Playback(ss-noservice)
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exten
exten
exten
exten
exten
exten

=>

num-BUSY,1,Wait(2)

num-BUSY, n,Playback(vm-isonphone)
num-NOANSWER, 1,Wait(2)

num-NOANSWER, n,Voicemail (${dstNUM}, u)
num-CHANUNAVAIL,1,Wait(2)

num- CHANUNAVAIL,n,Playback(vm-isunavail)

; 3BOHOK Ha BHEWHUIN HOMep

exten => XXX.,1,Macro(recording, ${CALLERID(num)}, ${EXTEN})
exten => XXX.,n,Dial(SIP/${EXTEN}@397945)

include => handup-sip

[ivr-main]

exten
exten
exten
exten
exten
exten
exten
exten
exten
exten
exten
exten
exten
exten
exten
exten
exten
exten
exten
exten
exten

=>

s,1,Answer()

s,2,Background(/etc/asterisk/ivr/ivr-main)

s,3,WaitExten(5)

~XXX,1,Macro(recording, ${CALLERID (num)}, ${EXTEN})
_XXX,n,Dial(SIP/${EXTEN},10)

XXX, n,Set(dstNUM=${EXTEN})

XXX, n,GotoIf($["${SIPPEER(${EXTEN},status)}" = ""]?num-not-exist,1)
~XXX,n,GotoIf($["${SIPPEER(${EXTEN},status):0:2}" = "UN"]?num-not-connected,1)
~XXX,n,ChanIsAvail(SIP/${EXTEN},s)

~ XXX, n,NoOp (=========== ChanIsAvail STATUS: ${AVAILSTATUS} ===========)
XXX, n,GoToIf($[${AVAILSTATUS} = 2]7?num-BUSY,1)

XXX, n,GoToIf($[${AVAILSTATUS} = 3]?num-BUSY,1)

XXX, n,Goto(num-${DIALSTATUS}, 1)

num-not-exist,1l,Wait(2)

num-not-exist,n,Playback(invalid)

num-not-connected,1,Wait(2)
num-not-connected,n,Playback(ss-noservice)

num-BUSY, 1,Wait(2)

num-BUSY, n,Playback(vm-isonphone)

num-NOANSWER, 1,Wait(2)

num-NOANSWER, n,Voicemail (${dstNUM}, u)
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exten => num-CHANUNAVAIL,1,Wait(2)

exten => num-CHANUNAVAIL,n,Playback(vm-isunavail)

exten => t,1,Macro(recording, ${CALLERID (num)}, ${EXTEN})
exten => t,n,Queue(secretary,t)

Mepe3anyckaeM acTepuck Ass NPUMEHeHNs BCeX HaCTPOoeK

# service asterisk restart

OCTanocb TOJIbLKO yKa3aTb HAaCTPOMKMU NOAKOYEeHUs K 6a3e AaHHbIX cdr viewer. DTU HAaCTPOMKMN HaxomaTcsd B anne inc/config.inc.php. 3apaem Tam cnegywouine
napameTpbl:

Mysql

$db type = 'mysql’;

$db host = 'localhost';
$db_port = '3306°';

$db user = ‘'asterisk user';
$db pass = '12345678';

$db _name = ‘'asterisk’;

$db_table name = ‘'cdr';

$system storage format = 5;
$system monitor dir = '/mnt/calls’;

OcTanbHble NapaMeTpbl 1 0CTaBuA 6e3 n3MeHeHnn. MOXXHO 3BOHUTbL W TECTMPOBATL 3anMnCb Pa3roBOPOB, MPOCMOTP CTaTUCTUKK Yepes Asterisk CDR Viewer Mod. Bce
3anuncaHHble halfibl CKaagbiBaloTCa B 04HY nanky /mnt/calls. B readme.txt onncaH npumep, Kak HaCTPOMTb COPTUPOBKY 3anucern No nankam ¢ gatamu. Ecnm Bam 3To
HY>XHO, CAenanTe, HUYero CJI0XKHOro HeT, BCe paccka3aHo noapobHo. B web naHenb MoXXHO 3anTy npocTto Habpas B 6pay3epe ip agpec cepsepa, eciv CKPUMThI
NoJIOXKWUSIN B KOPeHb Beb cepaepa.
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— I[ETAHIBAHHH 3BOHKOB
ITpocMoTp 3amuceil 0 COBepPIIeHHEIX 3BOHKAX
CopTHpoBaTE OO Veaoena nomncka
® Iara C 20 Mait v ||2016 ¥ | DO 00 o |31 Mait v||2016 v | 23 159 Buibpate nepuog... ¥ JLOMmOTHITe b HbIe OIMI[HE
BxonfmHH KaHa1 Il He '® HaummaeTrcd Ha CogeprT Konmtaerca Ha Paero # Tlonck B Gaze
Homep seorAmerc Il He '® HaummaeTrcd Ha CogeprT Konmtaerca Ha Paero ) CSV pafin
I C -
Hua spoHAmErD Il He ™ HaummaeTcd Ha Cogep®aT KonuaeTca Ha Paeno THD oT9eTa SRl PATEEEOER DS
: ) Pacuom MHHYT
Homep HazHTIeHHA Il He ™ HauumaeTcd Ha Cogep#rT Konmtaerca Ha Paeno [ Mapattenemere 3sonxH
DID (ecm ecTs) Il He ™ HauumaeTcd Ha Cogep#rT Konmtaerca Ha PaerO Il ASR w ACD
Hexonaimas xagan Il He ™ HauumaeTcd Ha Cogep#rT Konmtaerca Ha Paeno hEmres -
. . Paciog cpencTe
Kog asxaveETa Il He ™ HauumaeTcd Ha Cogep®rT Konuaerca Ha Paero
OnHcagHe Il He ® HauuzaeTcq Ha CozepxaT Komuaerca Ha Paeso Koa-go c1pok 100
MpogomxaTe®srocTs  Memay H Cexyaa
IIpano#enne ) He |Nwboe A
Ctatyc 3BOHEA ) He | Nwboii v
no yboisaHuo ¥ I'pynmepoeats mo | JeHs v
Haitrn | @ [lo BceM VCIOBHAM Io moboMy H3 VCIOBHE
Jeranmszanes 3B0HKOB - Haiineno 9 3B0HKOB
Jara Craryc Homep 3BOHAMET 0 Homep HazHA9eHHA IIpoToENTeIbHOCTE Tapudp  IIpmickeHme Bx. kaHAa Hcx. kaHAT Paiin Ommcanme
2016-05-20 17:20:42 @ OTeetucHO 437678 t 00-24 0.00  Queue SIP SIP . (@]
2016-05-20 16:45:32 @ OteeueHO 437678 t 00-29 0.00 Quene SIP SIP ®
2016-05-20 16:43:20 @ OTteeueHO 437678 100 00:26 0.00  Dial SIP SIP . (@)
2016-05-20 16:41:09 @ OteeueHO 437678 100 00:19 0.00  Dial sIP SIP ®
2016-05-20 16:33:57 @ OTeeueHO 100 1111 00-08 0.00  Dial SIP SIP . ©
2016-05-20 16:30:14 @ OTEcdeHO 100 1111 00-08 0.00  Dial SIP SIP ®
2016-05-20 15:31:35 @ OteeueHO 100 num-not-connected 00-13 0.00  Dial SIP ® )

serveradmin.ru Asterisk — SIP ATC nnsa oduca, nowaroBas MHCTPYKLMA N0 HAaCTPoOMKe C Hynd | 54



£ CMCTEMHOE
e AIMVHUCTPYPOBAHME Asterisk — SIP ATC nns ochmca, nowaroas UHCTPYKLVA MO HAaCTponKe ¢ Hynid | 55

WSS [DOCTO O C/IOHHOM

LRIATN

My3blKa Ha oXxugaHuu (on hold)

Bbl MOXXeTe Ha3HauuTb Nobyio Menoanto Aas NPOUrpbIBaHUS BO BPEMS Hax0XAEeHWsS 3BOHKA B ovyepeamn. MoxxeTe KpyTUTb MENOANI0 BMECTO AJIMHHBIX T'YKOB BO
BPEMS BbI30Ba, XOTS CYMTAI0 3TO JIMLLHUM. YMECTHE BCero Mesoamnio NyckaTb, Kak s Y)Ke CKa3aJl, BO BpeMs 0XXWUAaHUS B 04epeamn 1 BO BPEMS YAep)KaHNs 3BOHKA Mo
KaKoW-TO MpuymHe. Mo-yMoa4aHUo B 3T MOMEHTbLI MPOUrpbIBAeTCS AedOosTHAs MeNoaus.

3a KoHurypaumio music on hold oTBeyaeT cOOTBETCTBYOWMI (hanl HAaCTpoek — /etc/asterisk/musiconhold.conf. A3Ha4anbHO OH BbIFNAAUT TakK:

[general]
[default]
mode=files
directory=moh

OunpekTopus ykasaHa kak moh, nonHbii ee nyTb /var/lib/asterisk/moh, menogun npourpeiBatoTca oTciofa. A He 6yLy MEeHATb HaCTPOMKM Mo-ymMondaHuo. fobasum
eLe 0AMH KN1acC My3bIKM 1 YKa)KeM ero B CBONCTBax ovepeam, rae byaem ee npovrpeiBath.

1 NpMBOXY NpMMep Ucnosib3oBaHus. Ecnn y Bac Besne 6yOeT ofiHa 1 Ta XKe MeNioauns, To OTpeaakTUupynTe kaHan default. Tak Bam He npuaeTcs
KaXXAbl pa3 yKa3biBaTb A00aBAEHHbIN KaHaJl.

Konupyem nobeim cnocobom mp3 ainn Ha cepBep B AoMallHIo0 anpekToputo root. Cozgaem gupekToputo /var/lib/asterisk/mohmp3 1 Kogupyem B Hee Menogunio u3
mp3 B wav:

# mkdir /var/lib/asterisk/mohmp3
# lame --decode /root/music.mp3 /var/lib/asterisk/mohmp3/music.wav

[obaBnsem HOBbIN KJlacc B musiconhold.conf B camblin KoHew;:

[mp3]
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mode=files
directory=mohmp3

Tenepb nobasum 3Ty Menogunto B CBOWNCTBaA ovyepenun. [1na 3TOro B onucaHme ovepesu nobaBbTe HOBbLIV napamMeTp:

[secretary]
music = mp3
strategy = ringall
member => SIP/100
member => SIP/130

Tenepb HY)KHO NepeyYnTaTbh HAaCTPONKK oYepean n menoguu. Mpolle nepesanyCcTUTb CaM acTepPUCK:

# service asterisk restart

MO>XHO 3BOHWTb Ha BHELLHWN HOMEp M XJaTb nornagaHnsa B ovepenb. Bbl OOKHbBI yCbIWAaTb ,D,O6aBJ'IEHHy}O Mesioaunto BO BpeMa 0XXnaaHnA.

Y1066l 4O0BaBUTL 3TY MENOAUI0 BMECTO AJIMHHOIO ryaka, Heobxoaumo oTpenakTupoBaTh dialplan, nobaBuB HOBbI MapamMeTp B NpaBuio Habopa. Ecnn nobasnsiete
CBOW KNnacc My3blkW, TO yKa3blBaeTe ero B CBONCTBAX:

exten => XXX, 1,Dial(SIP/${EXTEN},15,m(mp3))

Ecnum ncnonb3yete My3blKy No-yMOJIHaHWIO, TO OCTATOMHO HanMcaTb BOT Tak:

exten => XXX, 1,Dial(SIP/${EXTEN},15,m)

Ons oTnafky My3blK Ha OXXUAAHUN, S pekoMeHAayto f06aBuTh B dialplan B KOHTEKCT NIOKaIbHbIX 3BOHKOB TaKyt KOHCTPYKLMIO:

exten => 336,1,Answer
exten => 336,2,MusicOnHold()
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LRIATN

336 — ntoboi He 3aHATLIN peasibHbIM MUPOM HOMep. Py 3BOHKE Ha 3TOT HOMEP, Bbl YC/bILLNTE 3alaHHY0 AedOoNTHY MeNoanto B COOTBETCTBUN C HACTPOMNKaMK B
anne musiconhold.conf. Ona nponrpbiBaHns He AeONTHOrO KJlacca, YKaxkuTe ero ums B ckobkax. Tak Bbl MO)KeTe MPOoCayllaTb Kak 3BydaT Balll Menoauu,
NpOTeCcTUpPoBaTb NOPAAOK NPOUrPbLIBAHNA U T.4.

He 3abbiBaiiTe nepesarpy)aTb AWaniaH Nnocje peaakTMpoBaHus. Ha 3ToMm HacTpoiika music on hold 3akoH4YeHa. MoxeTe [06aBnATb pa3Hbie Meoaun u
CMOJIb30BaTh B HEOOXOAMMbIX MECTax AUannaaHa uan oYepensx.

HacTponka KoH(epeHuuin

MonesHbiM 1 BoCcTpeboBaHHbIM DYHKLIMOHANOM OPUCHON TeslepOHHON CTaHLUMUK ABNISETCA CO3AaHMe KOH(epPeHLUN Ans 04HOBPEMEHHOIO Pa3roBopa HECKOJIbKMX
yenoBek. B asterisk KoHthepeHLMa HacTpanBaeTCs cneaywmum obpasom. B cneumansHoM dalisie KoHUrypauum 3afaoTcs napaMeTpbl KOMHAThI 419 KOHEPEHLMIA.
B avannnaHe Ha3Ha4aeTCsA OTAENbHbLIN HOMEP AJ19 KOMHaThl C KOH(hepeHumei.

Co3paem KOH(Mrypaumo KoHdepeHumn. g atoro B dann confbridge.conf nobaBnsem B Camblil KOHeL,:

[confer]

type=bridge
max_members=20
mixing_interval=10
internal sample rate=auto
record conference=yes

B KoHTeKCT ncxopnswmx 3soHkKoB [call-out] nobaBnsem B camoe Ha4vyano:

exten => 999,1,Answer()
exten => 999,n,ConfBridge(1, confer)

Mepe3anyckaem acTepuck. Tenepb Npu 3BOHKe Ha HoMep 999 yenoBek nNonagaeT B KOMHATY AN KOHepeHUunin. Cnefyowmnm y4yacTHUKaM KOHMepeHLnn
Heobxoammo BGydeT Tak »Ke MO3BOHUTHL Ha HoMep 999 Ana y4yacTus B COBMECTHON KOHMepeHumn. ECam Bbl C KEM-TO y)XXe pa3roBapuBaeTe, XOTUTE €CO34aTb
KOH(epeHumnto 1 fobaBnTb Ty[a elle y4aCTHUKOB, TO Heobxoaumo Balwero cobecefHnkKa nepeagpecoBaTb Ha HOMepP KOH(epeHLNn, 3aTeM NO3BOHUTbL HOBOMY
aboHeHTy 1 ero HanpaBuTb Tyfa xe. [locie 3Toro 3BOHUTE CaMy Ha HOMEpP KOHGEPeHLMN 1 CMoXeTe 06LLaTbCa ¢ TpeMs aboHeHTaMy 04HOBPEMEHHO.
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LRIATN

Kak BbIMOJIHATL NEPEeBOAbl U NepeaapecaL i 3BOHKOB 5§ PAaCCKaXy HUXE.

[lepeBon, NnepexBaT, NepeagpecaLna 3BOHKa

PacCMOTPVM HECKOJIbKO He06X0AMMbIX hYHKLMIA U BO3MOXHOCTEN Tene(oHHON cTaHuun asterisk. HauHeM c nepeBofia 3BOHKA. Kak nepeBecTn 3BOHOK Ha ApYroro
aboHeHTa? Mo-yMonYaHuIo B acTepUCKe As TpaHChepa 3BOHKA NpefyCcMOTpPeHa KiaBuwa #. MNoCMOTPeTb, Tak /M 3TO B Ballei KOH(UrypaLmmn, BBEAUTE B KOHCOJN

acTepa KOMaHAy:

CLI> features show

Builtin Feature Default Current
Pickup *8 *8
Blind Transfer # #

Attended Transfer

One Touch Monitor

Disconnect Call * *
Park Call

Bo Bpems pa3roBopa Hy>HO HaxaTb # 1 HabpaTb HOMep, Ky[a Bbl XOTUTE NMepeBecTn 3BOHOK. [11a Toro, 4Tobbl TpaHcdep COCTOANCS, OH [OJKEH BbiTb pa3peLleH B
AnannnaHe B komaHze Dial cnepytowum obpasom:

exten => XXX,n,Dial(SIP/${EXTEN},15,Tt)

T 0aTb BO3MOXHOCTb 3BOHSLLEMY (Bbl3biBatOLWEMY) aDOHEHTY COBEpLUATb NEPEBOA 3BOHKA Ha ApYyroi Homep.
t NaTb BO3MOXHOCTb BbI3biIBAEMOMY abOHEHTY CcAenaTh NepeBo/l 3BOHKA Ha APYroi HoMep

B npeabloylimx npumMmepax g He yka3biBasl 3TOT napameTp. Cenvac NpuLIo BpeMS pacckasaTb 0 HeM 1 006aBUTb BO BCE YYaCTKU AUamnaaHa, ecan BaMm Heobxoammo
OCYLLEeCTBNIATb NepeBo 3BOHKOB B asterisk.

MepeBof 3BOHKA MOXHO CAeflaTb C MOMOLWbIO (hYHKLMW caMmoro TenedoHa. MHe elle He NMonaganocb HU OLHOrO TenedoHa, KOTOpbIA Obl HE yMen NepeBoauUTb
3BOHOK. O6bIYHO ANS 3TUX Lenei npefHa3HavyeHa OTAEe/NbHAsA KnaBulWa UM GyHKUUS B MeHIo TenedoHa. Ons yTOYHEHUsS MHGOPMaLUN O NePEBOAE HYXKHO

serveradmin.ru Asterisk — SIP ATC gns ogmca, nowarosas MHCTPYKLMSA MO HAaCTPOMKe € Hyns | 58



= 77 CUCTEMHOE
- AZMVHNCTPUPOBAHME Asterisk — SIP ATC ons ochuca, nowaroas MHCTPYKLMA MO HAacTpPonKe ¢ Hyns | 59

B NpOCTO O CNOHHOM

BOCMOJ1b30BaTbCs UHCTPYKLMER camoro TenedoHa. B codThoHe, KOTOPbIM 5 MO/b3YOCh, eCTb OTAENbHAs KlaBuLa A5 NepeBoia 3BOHKa:

15:57:40 100

O Hook

Available

C BKJItOYEHHbIM Mo-ymMonyaHuio Blind Transfer ectb npobnembl. Hanpumep, Bbl NepeHanpaBaseTe 3BOHOK Ha APYroi HOMEpP, @ OH He OTBETWJT WM Y HEro 3aHSATO.
Bxoaswuin Bbi3oB cbpackiBaeTCs. B acTepncke eCTb APYron pexxunM nepeeoja 3BoHKa, OH Ha3biBaeTca Attended Transfer, no-ymMmonyaHuio oH Beik/loYeH. PaboTaeT
OH Bonee n3awHo. CHa4yana Bbl 3BOHWUTE TOMY, Ky[ila XOTUTE NepeBecTu HOMep, pa3roBapusaeTe C HUM, ybexaaeTechb, YTO OH LOCTYMNEH U rOTOB NPUHATb 3BOHOK.
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B pOCTO O CAOHKHOM

LRIATN

ToNbKO Mocse 3Toro NepeBoanTe 3BOHOK Ha 3Toro aboHeHTa. YTobbl BK/IOYNTL TaKoe NepeHanpaB/ieHne Bbi30Ba, HY)XXHO PaCKOMMEHTMPOBaTL B features.conf
CTPOKY:

atxfer => *2

FopAYYI0 KNaBuLLY MOXXHO NepeHasHa4uTb Ha Niobyto Apyryto. Ha 3ToM 0 nepeBojie 3BOHKa B aCTEPUCKe BCe.

Tenepb NOroBOPMM O NMepexBaTe 3BOHKa. XOTA roBOPUTL TyT 0C060 Hevero. B asteerisk nepexsaT paboTaeT U3 KOPobKM 1 He TpebyeT HMKaKUX HacTpoek. [ns Toro,
4T0Obl NEepexBaTUTb 3BOHOK, HYXHO CHATb TPYOKY 1M Ha)kaTb kKombuHauuto *8. KombuHauus 3agaetcs B TOM Xxe daine, 4To 1 nepexsaT — features.conf.
MepexBaTbiBaTb 3BOHKW MOryT TOJIbKO abOHEHTbI B 0O4HOW rpynne. 3TO 3a4aeTca B CBONCTBaX NoJjib30BaTesa, 1 06 3TOM pacCKa3biBal B CAaMOM Havasie, KOrga Mbl
€034aBanu sip akkayHTbl. HanomHio, 4To peyb naeT o NnapameTpax callgroup n pickupgroup.

Paszbepem Tenepb Nnepeagpecaunio 3BOHKa Ha KaKOM-TO BHELLHUIA HOMep, HanpuMep, MoBubHbIN TenedoH. MHorne TenedoHbl UMEIOT BCTPOEHHbIA (hYHKLMOHAN Mo
nepeHanpaBfieHNIO 3BOHKA. YuTaeTe UHCTPYKLMIO K TenledhOHy, CMOTPUTE, MOXKHO /X Ha HEM YCTaHOBMTbL Mepeajpecalumio v Kak, n genaete. PaboTaeT 370 TObKO
ecsin Baw TenegoH nogkaodeH K ATC. OH npMHUMaeT 3BOHOK M CaM ero nepeanpecoBbiBaeT Ha yKa3aHHbIA HOMep. ITO CaMblil MPOCTON 1 BbICTPbLIA BapuaHT
aBTOMATMYeCKON NepeagpecaLlny 3B0OHKa Ha BHELLHUA HOMEP.

PaccmoTpuM gpyrom ciay4van nepeagpecaunn Ha MobunbHbIN TenedoH. JonycTuM, y Hac ecTb HoMep 115, KoTopbi BoobLe OTCYTCTBYEeT B 0uUCe, Y HEro HeT
CTauuoHapHoro TenedgoHa. Ham Hy>XHO, 4Tobbl MpU 3BOHKE Ha 3TOT HOMEp, BbI30B MepeafpecoBbIiBaJCA Ha BHELWHUA HOMEP, @ KOHKPETHO Ha MOBWbHbLIN
coTpynHuka. Ons atoro B dialplan Hy>XHO 006aBUTb ClenyoLLY0 CTPOKY:

exten => 115,n,Dial(SIP/89151234567@397945)

Ecnm Bbl XoTUTeE, 4TO6LI Nepeadpecauns paboTana TONbKO NPU 3BOHKAX C BHYTPEHHMUX HOMEPOB oduca, To 1006aBUTb 3TY CTPOKY HY)KHO B KOHTeKCT [call-out] nepen
obLwuM npaBnsioMm Habopa Ha BHYTPEHHUE HOMepa:

exten => 115,n,Dial(SIP/89151234567@397945)
exten => XXX,n,Dial(SIP/${EXTEN},15,Tt)

Ons Toro, 4Tobbl Nepeajpecauns Ha BHELWHNA HoMep paboTana v 4S9 3BOHKOB U3 BHE, MPaBuIo nepeHanpaBieHns Ha MOBUbHbI HY>KHO MOCTaBUTb B KOHTEKCT C
FO/10COBLIM MPMBETCTBMEM [ivr-main]. CTaBuM Tyfa e, nepes CTPOKon Habopa Ha BHYTpeHHWE HoMepa:
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WSS [DOCTO O C/IOHHOM

LRIATN

exten => 115,n,Dial(SIP/89151234567@397945)
exten => XXX,n,Dial(SIP/${EXTEN},15,Tt)

Bbl MOXKETe MOMEHSTb BHELWHWIA HOMEp A1S pa3HblX KOHTEKCTOB. K npumepy, Ans COTPYAHWKOB oduca caenaTb nepeHanpaBfieHne Ha 0AWH MO6UbHbIN, a Ans
3BOHKOB KJINEHTOB Ha ApYroM.

3awmTa asterisk ¢ nomowbto fail2ban

Ecan Baw acTepuck nMmeeT BHELWHWN ip agpec, nmbo Ha Hero caenaH Npobpoc MOPTOB C BHELWHero ip, To Heobxoanmo obecneynTb 3aWwmTy OT nepebopa y4eToK u
MPOYUX MHOXECTBEHHbIX NOAKOYEHUN. OpraHu3syem 3aluTy C MOMOLLbI0 M3BECTHOro 1 nonynspHoro cpeactea fail2ban. Coenath 370 He cnoxHo, fail2ban
noafepxusaet astersik n3 kKopobku. LoCTaTO4HO NPOCTO YCTAHOBUTL €ro U aKTUBMPOBATb HEKOTOPbLIE HACTPOMKMU.

YcTaHasnusaem fail2ban Ha cepBep ¢ acTepunckom:

# yum install -y fail2ban

Bktovaem 3anuck B n1or (ann cobbiTuin Tuna security. [1ng a3Toro oTkpbiBaeM ann /etc/asterisk/logger.conf n pacKOMMEHTUPYEM CTPOKY:

security => security

MepeynTbiBaEM HACTPONKU XpaHEHUS 1O OB

# asterisk -x "logger reload"

B nanke /var/log/asterisk nosBuncs HOBbIA an security. Ero 3anucu mbl bygem nepenasaTh B fail2ban gna aHanusa. OTKpbiBaeM tain /etc/fail2ban/jail.conf, nuem
TaMm cekuuto [asterisk] n MmeHsem nyTb K Nordanay n gobasnsgem CTPOKY akTMBaLMW OxXenna:

/var/log/asterisk/security
true

logpath
enabled
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B pOCTO O CAOHKHOM

LRIATN

3anyckaem fail2ban n nobasnsem B aBTO3anyckK:

# systemctl start fail2ban
# systemctl enable fail2ban

YT1obebl fail2ban paboTan, y Bac mosikeH ObITh 3anyLleH 1 HacTpoeH iptables. OTMevy Takxe, 4To no-ymondaHuto fail2ban B centos 7 ncnonb3yet komaHAabl firewalld.
Ecav Bbl ero OTKMOHYMAN WU UCMOSb3yeTe rosblie iptables, To Bam Heobxoaumo ypanutb thann /etc/fail2ban/jail.d/00-firewalld.conf n nepesanyctutb fail2ban. Ecnn
3TOro He caenatb, paboTaTh OH He BypeT.

Ha sTom I'IOD,pOﬁHaFI N MHOrO(hYHKLIMOHaNbHag HaCTpOIZKa asterisk 3akoH4eHa. 4 pacCCkKa3an BCe, 4TO 3arJlaHhpoOBaJi, BblAEINB Hanbonee BOCTpGﬁOBaHHbIe pyHKUMN.

3aK4YeHne

NHTepecHble 3anucu:

LyTkn gna cmcagMmnHOB

Mowv nporpaMMmbl 4ig CUCTEMHOr0 agMUHUCTPUPOBAHMA

MoHeTu3auus UT 6ora, CKoJIbKO MOXXHO 3apaboTaTh Ha MHGOPMALIMOHHOM CalTe

Bpems nofaBecTn uTor npofaenaHHon paboTbl. Ha BCAKMIA CnyYait npuBeay NOMHbLIA KOH(UT OCHOBHOrO (haiina, C KOTopbIM Mbl paboTann — . 9 nucan
CTaTblo MOYTK 2 Mecsaua, 4To-To fobaBnss, npoBepss, peaakTupys. OHa akTyasibHa MNOJIHOCTbIO HAa MOMEHT HanucaHus. MOXXHO NMPOCTbIM KOMWMACTOM NMepPeHOCUThb
KOH(Urypaunto n Bce 3apaboTtaeT. 4 nposepun nepen nybnvkauvein. Co BpeMEHEM HYTO-TO MOXET U3MEHUTbLCSA, HO HEe AyMal, 4YTO CUSIbHO. CMHTaKCUC
KOH(UIYpaLMOHHbIX (haiiloB MOYTU HE MEHSETCS B Pa3HbIX BEPCUSX acTepa, 3TO No3BosiseT 6e3 npobseM NepeHoCnTb HAaCTPOKK MeXAy Bepcusmu, n Tem bonee
MeXIy onepaLnoHHbIMI CUCTEMAMN.

Sl NnaHUpyto packpbiTb Honee LWMPOKO 3aTPOHYTYIO TEMY. Y MEHS eCTb NPUMepbl MHTEPECHbLIX N MONe3HbIX KOH(Urypauuii. Mo mepe BO3MOXXHOCTK Byay nucaTb
HOBble CTaTb¥ MO cepBepy TenedoHNn. Ha CeroaHs y MeHsi BCe, XOpOLIMX BaM HAacTPoeK :-)
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8 === npocto 0 cioKHOM

Ipyrue maTtepuansl no asterisk:

OHnanH Kypc no Linux

Ecnin y Bac eCcTb XXenaHue Hay4YnTbCs CTPOUTL U MOALEPXKMBATD BbICOKOLOCTYMHbIE N HALEXHbIE CUCTEMbI, PEKOMEHAYIO NMO3HAKOMUTBLCA C
OHJIaWH-KYypCcOM «ApMUHUcTpaTop Linux» B OTUS. Kypc He 15 HOBMYKOB, A5 NOCTYMEHUS HyKHbl 6a30Bble 3HaHWS MO CETAM U YCTaHOBKeE

Linux Ha BupTyanky. ObyyeHne Lnutca 5 mecsues, Noc/ie Yero yCneLlHble BbiMyCKHUKIU Kypca CMOrYT NPonNTU cobeceoBaHWs Y NapTHEPOB. YTo
[acT BaM 3TOT KypC:

® 3HaHWe apxuTeKTypbl Linux.

e OCBOEHME COBPEMEHHbIX METOA0B M UHCTPYMEHTOB aHanmn3a 1 06paboTKu AaHHBbIX.

e YMeHve noabupaTb KOHUrypaumuio nog Heobxoammele 3agayn, ynpasnsaTb npoLleccamMmy n obecnedymBaTb 6€30MaCcHOCTb CUCTEMBI.
BnazeHune oCHOBHbIMU paboymMn NHCTPYMEHTaMW CUCTEMHOMO aAMUHUCTPATOPA.

MoHMMaHne 0cobeHHOCTEN pa3BepThbiBaHWSA, HACTPONKK 1 06CyXXMBaAHMSA CETEN, MOCTPOEHHbIX Ha H6a3e Linux.

CnocobHOCTb BLICTPO pellaTh BO3HMKatoWme npobnembl 1 obecneymBaTb CTabunbHyo n 6ecnepeboliHyto paboTy CUCTEMBI.

MpoBepbTe cebs Ha BCTYNUTEILHOM TECTE U CMOTPUTE NoapobHee NporpamMmmy o .

YCTaHOBKa M HAacTPOMKa aCTEPUCK C HY S

e MoHuTOpWHT asterisk B zabbix

CoefnHeHne ABYyX CEPBEPOB acTepUCK

AHanu3s SIP Tpaduka

3ameHa +7 Ha 8 n HaobopoT

¢ OrpaHnyeHue Ha 3BOHKW 44 Fpynnbl HOMEPOB

Momorna cTaTbs? ECTb BO3MOXHOCTb 0TO/IarogapnTh aBTOpPa
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