NuTepdeiicHass MHOTOKaHaAbHAaA kapTa Quasar E1

PykoBoacTBo nmoJsib3oBaresis
Bepcus 1.3
23.10.2009

Hosocubupck 2007-2009






Pazpabotuuk u nmpousBoautens: OO0 «Ilapaben»
630090, HoBocubupck-90, a/s 126
http://www.parabel.ru

Email: info@parabel.ru

Ten/daxc: +7-383-2138707



http://www.parabel.ru/
mailto:info@parabel.ru

Quasar PykoBo1cTBO MOJib30BaTENA

Buumanmue! 3anpenieHo ncnosib30BaHne yCTPOMCTBA HA JIMHUAX

CBAI3M, HEe 000PYAOBAHHBIX YCTPOMCTBAMHU I'PO303ALIUTHI
BBIXOASIIIIMX 32 MpeaeJibl 0THOI0 31aAHUSA




Quasar PykoBo1cTBO MOJib30BaTENA

Coaepxanue

1. BBEJIEHHE ... ... e et e e e e e et et e e e e e enns 6
2. CTPYKTYPA AJLAIITEPA ... e e e e ens 7
3. YCTAHOBKA 1 NIOAKJ/IIOYEHUE IIJIATBI AJJAIITEPA ..., 8
4. IPOTPAMMHOE OBECIIEYUEHHUE ... 9
4.1. Beenenue 9
4.2. TpedoBaHus K cUCTeMe 10
4.3. YcraHoBKa apaiiBepa 10
4.4. Konpurypauus E1 nopros 11
4.5. Bb100op KaHAJIbHBIX MHTEPBAJIOB JUIS Mepeiayn JaHHbIX 12
4.6. YTuaura ecfg 13
5. TEXHUYECKUE ITAPAMETPDBI AZTAIITEPA ... 16
6. KOMILJIEKT ITOCTABKI.........coee e e ee e 16
T.IOJIESHBIE CCBIJIKH ... e 16



Quasar PykoBo1cTBO MOJib30BaTENA

1. BBenenue

MmuorokananpHass wHTepdeiicHas kapra Quasar (majsee — ajganrTep) NpeJIHA3HAYeHA IS
noaktoueHus: uatepdericoB E1 k cepepam mon ymnpasienuem codpt ATC Asterisk. Amanrep
BBINOJIHEH B Buje kommbrotepHod mmiatel gopmara PCI (PCI-Express, PMC) u ympasnsercs c
MOMOIIIBIO CIEUATN3UPOBAHHOTO apaiiBepa, paszpaboranHoro mnst OC Linux. Agantep Quasar

HUMECT CIICAYIOIHNEC BO3BMOXKHOCTHU:

e KouaunyecTtBo ucnoabzyembix kanainos E1 — 4 nian 8

e BcTpoeHHBIH MOJHOAOCTYIHBIN aANMAPATHBIH KOMMYTATOP KAHAJLHBIX HHTEPBAJIOB
E1 ¢ maTpuueii 256x256 kanaJio

e DMA pexum Ui nepeaaym JaHHbIX B NaMATh KoMnbioTepa 0e3 yuactus LTI

e ABTOMATHYECKHMil BHIOOP KAHAJIA CHHXPOHM3AIHMU

e ABTOMaTH4YeCKAasi peryJiMpoBKa 4yBcTBUTeJbHOCTH E1 npuemuuka (no -40 10)

e Vnpasiaenue — muHa PCI 2.2, 3V nin 5V Bapnant, PCl-e

BapI/IaHTLI HUCIIOJIHCHUSA aJallTepa, B 3aBUCHUMOCTU OT KOJUYCCTBA KAHAJIOB H I/IHTep(I)eﬁca C

KOMIILIOTCPOM, MPUBCJICHLI B Ta6JII/IL[e HUMXKE.

HawnmenoBanue Onuun

Quasar-8PMC 8 E1 xananos, PMC ¢opmar
Quasar-4PMC 4 El kanana, PMC ¢opmar
Quasar-2PMC 2 El kanana, PMC ¢opmar
Quasar-8PCI 8 E1 xananos, PCI ¢opmar
Quasar-4PCI 4 El kanana, PCI ¢opmar
Quasar-8PCX 8 E1 xananos, PCI-express oopmat
Quasar-4PCX 4 El kanana, PCl-express ¢opmar
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2. CTpykTypa aganrepa

AJanTep COCTOUT U3 CIASAYIOMHMX (PYHKIIMOHATBHBIX 0JIOKOB (CM. puC):

LIU & Framer — mukpocxema tpancusepa G.703 u ¢peiimepa G704

TDM switch — kommyTaTOp KaHaiabHBIX HHTEpBasoB E1 (256x256 KN)

DMA xoHTpoJIIep OCYLIECTBIISIET NIEpeady AaHHbIX Mexay anantepoM U PCI mmHoi

PCI bridge — mukpocxema mocta Ha PCI/PCle mune

PCI/PCle
Bridge

A

\ 4

DMA controller

TDM switch

A 4 A 4 A 4 A 4

LIU & LIU & LIU & LIU &
Framer Framer Framer Framer

A A A A

A 4 \ 4 A 4 A 4

El El El El
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3. YcTaHoBka u INOAK/IIYCHUC ILIAThI ajJjalTepa
Hwxe nzo0pakena nuuesas nanens agantepoB Quasar-8PCl, PMC, PCX u tabnuna noakiroYeHus

BXOIHBIX IIOPTOB.

PORT7,8  PORTS5,6 PORT 3,4  PORT 12
[TopT\BbIBOA 1 2 3 4 5 6 7 8
Port 1,2 TX1+ | TX1- |RXI1+ | TX2+ |TX2- |RXI1- |RX2+ |RX2-
Port 3,4 TX3+ | TX3- |RX3+ |TX4+ |TX4- |RX3— |RX4+ |RX4-
Port 5,6 TX5+ | TX5- |RX5+ | TX6+ |TX6— |RX5- |RX6+ | RX6-
Port 7,8 TX7+ | TX7- |RX7+ | TX8+ | TX8 |RX7- |RX8+ |RXS8-

[Ipumeuanusi.
1. RX —mpuemnuk (Bxox), TX — nepenaTduk (BbIXON)

2. B 4-x xaHanbHBIX KapTax OTCYTCTBYIOT MOPTHI 5,6,7,8

Tun ucnonb3zyemoro coequnutens RJ-45

1 &
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4. IlporpamMmmMHoOe o0ecriedeHHue

4.1. BBenenue

[IporpammHoe obecriedeHne, OT KOTOPOTO 3aBHCUT paboTa ajanTepa, COCTOMT U3

CJICAYIOMUX KOMIIOHCHTOB!

1.

IMaket Zaptel v, B 6Gosiee mo3aaux penaknusax, DAHDI. [laHHbII KOMIIOHEHT peaau3yeT
HU3KOYPOBHEBBIE TpOIEAyphl paboTel ¢ TenedoHHBIM obOopyaoBanueM. Ilaker
Zaptel/ DAHDI He o00s3aTenbHO TOCTaBIISETCS BMECTE C aJalTepoM, OH MOXET OBITh
3arpyeH ¢ MmyOJIMYHO JOCTYIIHBIX cepBepoB B MHTepHETe (cM. Ilone3Hble cChlIkM B KOHILIE
JaHHOTO pyKoBojcTBa). Pazpabotunk agantepa Quasar He HaKJIaAbIBAET JOMOJHUTEIbHBIX

Moaudukamnuii makera Zaptel/DAHDI, o6ecnieurnBaeTcst paboTa B CTaHAAPTHON PEIAKITUU.

JpaiiBep quasar.ko, KOTOpBI JIOTMYECKH SBJIsIETCS YacThio maketa Zaptel/DAHDI.
JlaHHBIM KOMIIOHEHT peanu3yeT o0paboTKy crnenuduyecKkux s ajnantepa (QyHKIUH.
paiiBep moCTaBIsA€TCS B BUJIE€ MCXOJIHBIX TEKCTOB M IEpell 3arpy3Kod B CHCTEMY OH
JIOKeH OBbITh CKOMIMIUPOBAH, JJII YEro Ha cepBepe [OJKEeH ObITh JOCTYIEeH

COOTBETCTBYIOLINI UHCTPYMEHTAPUH.

Kondurypanuonnsiii  ¢aiin  /etc/zaptel.conf  (m1s1  makera  Zaptel)  win
/etc/dahdi/system.conf (mns maketa DAHDI). B daitne onpenenenst mapamerpsl E1 mopTos
U BBIOpaHHBIE KaHalNbHBIE HWHTEpBajbl AN mepedaud naHHbIX. Dailin pemakTupyercs
MOJIb30BATEJIEM C MOMOIIBIO JIFOOOT0 TEKCTOBOTO PEJAKTOPa, YCTAHOBIEHHOTO B CHUCTEME.
Paccmorpenune cuHTakcuca KOH(PHUTYyparmoHHOTO (haiiyia TOJHOCTBIO BBIXOJIUT 32 PaMKHU
JAHHOTO PYKOBOJCTBAa. TeM He MeHee, OyIyT pacCMOTpEHBl KOMAaHbI, Kacarolluecs

KOH(UTyparuu paboTsl afantepa.

Yruanta ztefg (Zaptel) wnu dahdi _cfg (DAHDI), koTtopast Ha OCHOBE KOH(PUTYPALTMOHHOTO
¢daiima mpomMchiBaeT TMapaMeTpsl B npaiBep. Kaxnaeli pa3 mocine  U3MEHEHHS
KOH(puryparmonsoro ¢aina He0OX0IUMO 3aIyCKaTh JaHHYIO YTHIUTY, 4TOOBI U3MEHEHUS

BCTYIIUJIN B CUITY.
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4.2. TpeboBanus K cucreme

[lepen yctaHoBKOW IpaiiBepa HEOOXOAMMO HMMETh B CHCTEME CIEAYIOIee MPOrpaMMHOE

obecrieueHue:
e binutils, make 1 komnuIsATOp gCC

® 3aroJIoBOuYHbIe (haiiIbl g]Ipa CUCTEMBI, OOBIYHO pacnpocTpaHsemble B nakere kernel-

headers

e maxker Zaptel wm DAHDI, B ucXogHbIxX TeKCcTax

[lepen ycTaHOBKOM M MCTIOIB30BAHUEM JIpaiiBepa HEOOXOAMMO O3HAKOMUTLCS C JOKyMEHTAITMEeH Ha

Zaptel/DAHDI u Asterisk.

4.3. YcTaHoBKa apaiiBepa

paiiBep pacmosiokeH B c:kaToM tar apxuBe B ¢aiine /Quasar/driver/quasar-x.x.X.tar.bz2, Ha
KOMMAaKT-IUCKEe U3 KOMIUIeKTa TmocTtaBku. Haumnas c¢ Bepcum 3.0.0 u mo3xe, napaiiBep
npenHazHaueH ans pabotsl ¢ makeroMm DAHDI. OcobGeHHOCTH yCTaHOBOYHOTO IMpoliecca MOTYT
MEHATBCS OT BEPCHU K BEPCUH JpaiiBepa, MOITOMY HEOOXOIUMO CJeNOBaTh HHCTPYKIUSM,

onucanHbeiM B ¢aiiiie README, pacnionokeHHOM BHYTpHU apXuBa.

KoHeuHbIM pe3ynpTaToOM KOMMWIAIMM JpaiiBepa Oyaer Moxyib quasar.ko. Ilepem ero
3arpy3koil B cucTeMy MoJie3HO yOeauThbesi, 4To afanrtep ycnemHo omno3HaH PCI moxacucremoit
Linux. /[yt 5TOro MOXHO HCTIONIb30BaTh YTHIUTY Ispci. [loce ee 3amycka Ha skpaH OyAeT BbIBEJCH

ciucok PCI ycTpoicTB, cpean KOTOPhIX JOKHO IPUCYTCTBOBAThH
Network controller: Altera Corporation Device 2222

Ecnu aganrep omo3HaH TO JpaiiBep AOJDKEH YCIEHIHO 3arpy3uTbCs, O YeM MOYKHO Y3HaTh IO
CIMCKY 3arpyeHHbIX Moaynel (yrunaura lsmod). B chucke nomkeH NMpUCYTCTBOBAaTH MOJYJIb

quasar. Taxke, MOyJIb parmopTyeT 00 yCIeNIHOH 3arpy3ke B jore cooduienuii /var/log/messages.
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4.4. Konpurypauusi E1 nopron

[Topter E1 amanTepa onuckiBatoTcsi B KOHPUTrypaunoHHOM (aiine /etc/zaptel.conf (a1 nakera
Zaptel) unu /etc/dahdi/system.conf (myist makera DAHDI). KimtoueBbIiM CJIOBOM Span ONMKMCHIBAIOTCS

napaMeTpbl KOHKPETHOTO MOpTa.
span = <span_num>,<timing>,<LBO>,< framing>,<coding>[,crc4]
riae
span_num — Homep nopta E1 (oT 1 10 MakcuMambHOTO HOMEpaA MOpTa B TIATE)
timing — ucnoap30BaTh JIM MOPT KAK UCTOYHUK CHHXPOHHU3AINH
0 — mopt aganTepa Beayuuii o E1

1 u Oonee — mopr Begombld 1o El u sBmseTcss ONHMM €3 HWCTOYHHKOB

CHUHXpOHM3alMU ajantepa. UeM Oosbliie YuCiIo, TEM MEHbILE IPUOPUTET MOPTA.
LBO — napameTp He ucnonb3yercs, cTaBuTh 0.
Framing — tun teneoHHON CUTHATU3AIH, CTABUTH CCS MJIH Cas.
Coding — xonvpoBaHue B JMHUH, MOKET IPUHUMATh 3HaueHHs ami uiu hdb3

Crc4 — pa3zpemuTh IPOBEPKY U reHepanuio crcd (He 00s13aTeIbHbIN mapaMeT)p)
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4.5. Bb100op KaHAIbHBIX HHTEPBAJIOB /JIs1 Mlepeiadn JaHHbIX

Apnanrep Quasar MOXKeT OBITh HCIIONB30BaH HE TOJBKO Ul TIOAKIIOUEHHS TeIeQOHHBIX
KaHaJIOB, HO W JUIS Tepefayd JaHHBIX uyepe3 KaHaiubHble nHTepBansl E1. O6Ge ¢yHKImMH MoryT
UCTIONTHATHCS. Ha OJTHOM KapTe OJHOBPEMEHHO, Ha pa3HbIX KaHasmaxX. HamoMuHaem, 4To IS 9TOTO
naker Zaptel/ DAHDI nomxen ObiTh ckoMmuiupoBaH ¢ nozanepkkoii HDLC moxcuctemsl, 4To

ycranasinupaercs napamerpoM CONFIG ZAPATA NET (CONFIG_DAHDI NET).

Kaxmomy mopty El coorBerctByeT 31 kananmbnbiii maTepBan (KO oTBewaet 3a dopmar
¢peiima 1 B nepenaye qaHHBIX He yuacTByeT). Hymepanus KU B cucteme ckBo3Has — i nmopTta 1
coorBercTBYtoT KM 1..K131, mnst mopra 2 — KM32..KM62 u 1.1. YTOOBI KOMMYTHPOBATh TPYIILY

KW u3 E1 B cereBoit uuTepdeiic, ucnonb3yercs kioueBoe ciaoBo nethdlc:
nethdle=<S>-<E>
rie
S — Homep HavanpHOTO KU,
E — nomep xoneunoro K1
[IpuBenem npumep.
nethdlc=2-13

B nannoit kondurypamuu 12 KW mepBoro mopra, HaumHas co 2 W 3akaHuuBas 13-m, OyayT

CKOH(UTYpHPOBAHBI KaK OJIMH KaHAJI Tepeaadn JaHHbIX.

Juanmazon KM mosker 3amaBaThCsl W 4yepe3 3arsaTylo, nepeuncieHneM. Hampumep, To xe camoe

MOYKHO OIIMCATh KaK:
nethdlc=2,3-13

OnucanHasi JaHHBIM 00pa3oM Ipymna KaHaioB oOpaszyeT B Linux cereBoil uHTepdelic ¢ uMeHeM
hdlc0. Cnenyromas 3asBnennas komanaa nethdlc 6yner coorBerctBoBath hdlcl u T.1. [IpoTokon
BTOPOT'O YPOBHsI Ha 3TOM HMHTepdeiice ycTaHaBiaMBaeTcs ¢ momouibio komanas! sethdlec. Hampumep,

KOMaHIa
sethdlc hdlcO cisco

YCTaHaBJIMBAET CiSCO — coBMecTUMBIN mpoTokon hdlc Ha kanane. Jlna nanpHeimeit nundopmauu

CMOTpHUTE cIipaBKy 1o komane sethdlc.
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4.6. YTuaura ecfg

Yrunuta ecfg mo3zBosser HacTpauBaTh napameTpsl E1 nntepgeiicoB u MoxeT ObITh
UCIOJIb30BaHa Kak npocrtoil ananuzatop El. Ilporpamma ecfg MoxeT ObITh HCIIOJIb30BaHA TAKKE
111 HACTPOMKHM HEKOTOPBIX MTapaMeTPOB, HEOCTYITHBIX JJIs1 KOHPHUTYPAMOHHBIX CPEJICTB
Zaptel/ DAHDI.

s uaTEpdeiica ¢ qpaiiBepoM yTHIUTA UCTIOIB3YET ClieuanbHbIi (aiin /dev/quasar.
Heo6xomumMo 0TMETHTB, YTO HCIIOJIB30BAHNE YTHIIUTHI IEPEKPHIBAET HACTPOUKH, C/ICTaHHBIC U3
Zaptel/DAHDI. Heo6x01uMo TOMHHUTB, YTO YTHINTA ()YHKIIMOHUPYET HE3aBUCHMO U HE

OOHOBIISIET JaHHBIE B CTpyKTypax Zapte/DAHDI.

4.6.1. 'naBHOE MEHIO
Yrunuta ecfg 3amyckaeTcs co CIeAyIIMMH TapaMeTpaMHi B KOMaHAHOU cTpoke Linux:
#ecfg-bM -1 N
I'ne,

M — "Homep mnatsi [0,1, ...]

N — nomep nopta E1, nauunas ¢ 0 [0..7]
[Tapametpst E1 koHdurypupyrorcs depes cucteMy uepapxudeckux MeHro. [locie 3aBepieHus
BCEX OIepalui, MOJIb30BaTeNlb MOXKET COXPAaHUTh MapaMeTpsl B (aitn. Kondurypauus coxpansercs
B (aiine /etc/ecfg/quasar M N.cfg, rae M u N — Homepa miiaTel 1 HoMmep nopta. Ilocie 3amycka
ecfg Ha skpaHe oToOpakaeTcs TIIABHOE MEHIO, T7e cofiep kuTcs nHbopmarus o Bepcuu [10, o

HOMEPC IIAThI U IIOPTAa, a4 TaK¥KE CTATyC BLI6paHHOFO mopTa El.

Quasar monitor v.1.14 26/08/2008 Updates: http://parabel.ru/
PMC/chan=0/0, conf. file="/etc/emcfg/quasarm0_0.cfg"
HW/FW/REV version=10/10/e, driver verision=2.0.3

Line status: LOS=0n, AIS=0ff

Frame status: LOF=0n, Sa4..8=00000, RAIS=0Off

CAS Multiframe: CAS LOM=0ff, XYXX=0000

CRC4 Multiframe: CRC4 err=0ff, LOC=0n, E bit=0On
Err counters: HDB3=0, FAS=0, CRC4=0

ABCD status: 00000000 00000000 00000000 00000000

1. Configuration >>
2. Status >>

3. Test >>

0. Quit
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Haxwmure kinaBummm 1-9, 9To0sI BEIOpaTh MOAMEHIO, HITU HAKMUTE 0, 9TOOBI BBIATH U3 MOJIMEHIO.

Jlpyrue KIaBUIIM MOTYT UCTIOJIb30BAThCS ISl OOHOBJICHHS CTaTYyCHOM MH(OpMAaIUH.

4.6.2. YcranoBku nopta E1

KodupoeaHue 6 JIUHUU U CUHXPOHU3AYUA

Configuration/Line code - Bsiopats HDB3 nnn AMI koaupoBky

Configuration/Clock source — BbIOpaTh BHYTpeHHIOI cMHXpoHu3auuuio (Internal) nnm
CUHXpOHM3ANHUIO 110 JIuHUU (line)

Ilapamempur (hpetimuposanus

Configuration/Framing/Receive — BKIIOYNTE/BBIKIIIOUATH Ppeiimep Ha mpueM. Ecim «offh, To
BXOJIHOM MOTOK Oy/I€T CUUTATHCS HECTPYKTYPUPOBAHHBIM 1oTOoKoM (G.703.

Configuration/Framing/Xmit - BKIIIounTh/BBIKITIOUHTS (ppeiimep Ha niepenady. Eciau «ony, To
KaHaJIbHBIA HHTEpBai 0 OyaeT 3amogHATHCS METKaMU CHHXpOHU3aIuu 1o crienudukanun G.704.

Configuration/Framing/RAI - ynpasnenne curnaiom RAL Ilosme MoxxeT nmpuHUMATH
3HaueHus on, off, auto. Eciau yctanoBneH «autoy», gppeliMep aBTomaTuuecku OyneT nockuiath RAI
CUTHaJ MPOTHUBOIIOJIOKHON CTOPOHE, €CII Ha MPUEME MOTEPSIHA CHHXPOHHU3ALMS.

Configuration/Framing/(Inter)National bits — ycTaHOBKa HallMOHAJIBHBIX U
WHTEpHAIMOHANBHBIX OUTOB (Sa4-Sa8, Si0, Sil)
Iapamempuor myromugpetima

Configuration/Multiframe/CRC4 multiframe — Bxiatounts win BeikiirouuTh CRC4
Configuration/Multiframe/CAS — BxitounTh uiu BIKITIOUNTE CAS MynbTHpEiiM

Configuration/Multiframe/Remote CAS Alarm — ynpasienne curnaigom aBapun CAS (Y
OWT), MOXKET MPUHUMATH 3HaUeHUs on, off, auto

Configuration/Multiframe/X1, X2, X3 — pyunoe ynpasnenue X1-X3 6utamu CAS
MyJIbTHpEIMa

Configuration/Multiframe/ts16 ABCD(1-7)

Configuration/Multiframe/ts16 ABCD(8-15)

Configuration/Multiframe/ts16 ABCD(16-23)

Configuration/Multiframe/ts16 ABCD(24-31) — no3BoJisieT 3a1ath 4 OUTa CUTHATU3ALUI
ABCD 1151 COOTBETCTBYIOLIETO KAHAJIBHOTO MHTEpBaJa, noJie npuuumaet 3Hadenus 0..F.

Cmamycnoe noomeHio

Status/Reset — cOpOCUTBH CTATUCTHKY

14
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Tecmosoe noomenio

Test/Loopback/LLOOP - BkitounTh JOKaNbHbIHN 1uIei( Ha nopty El

Tx Tx

» »
L >

E1 port

Rx Line

Test/Loopback/RLOOP — BxuitounTs ynaneHHsli meid xa nopry El

Tx

»
»

El port Line

Rx | Rx

i

A

Test/Emu single LOF — smynupoBaTh 0AMHOUHYIO OIIMOKY noTepu pperima
Test/Emu single LOC(CRC4) — smynupoBath oauHOouHY0 ommoky CRC4
Test/LOS — smynupoBats LOS

Test/AIS - smynupoBats ommoky AIS

15
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5. TexHuuyeckue napaMeTpsl aganrepa

ITapamerp 3HaueHmne
Tun coeguaATEIS RJ45, 8 xOoHTaKTOB
Tun nuHun CHUMMETpUYHas BuTas napa, 120 om

HOMMHAJIbHOE HaIlpsDKEHHUE UMITYJIbCa 3B+ 10%

CKOPOCTb Mepeaaun AJAHHbIX 2048 xb6urt/c +- 50 ppm
KonupoBanue AMI/HDB3
3aryxaHue cuTHaia, He boiee -40 n6

COOTBCTCTBHC CTaHAApTaM

MCO-T G.703, G.704, G.706, G.732, G.823

¢dbopMa umnysnca

1o pexomenaauuu G.703

pa3Max (azoBOro JpOoKaHHUS

1o pekomenaanuu G.823

CTPYKTypa KaJIpOB 1o pekomenaanuu G.704
yIpaBJIEHUE PCI 3v unu Sv, PCI express
rabapuTh 170 x 120 x 20 mm

YCJIOBUS SKCILITyaTallun

Temmneparypa Bo3ayxa oT 5 1o 50° C
OtHOocuTeNnbHas BIXHOCTB 10 80% mpu 25° C

6. KoMILJIeKT mocTaBKH

o [lnara ajjarrepa

e (D c apaiiBepoM U pyKOBOJICTBOM IOJIb30BATEISI

e ["apaHTuiiHbBIN TaTOH

e VYmnakoBouHas KopoOka ¢ pazmepamu 26x17x3 cm

Bec xommuiexra He Oosee 0.5 kT.

7. I1oJe3HBIE CCHLIIIKH

http://www.asterisk.org/downloads
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