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BeBeneHue

NEUROTOR-xx42 — 3TO BBICOKOIIPOM3BOAMTEIBHBIA TUHAMHUYECKHA aHaIU3aTOp COOBITUH B
TCJICKOMMYHUKAITUOHHBIX CCTAX, MAKCUMAJIbHO yTI/IJ'II/I3I/Ipy}0H_[I/II‘/JI BBIYHCIIUTCIIbHBIC PECYPChl KOMIIBIOTEPA.
[Tporpamma «NEUROTOR-xx42» (manee mo Texcty — «IIporpammay) mocTpoeHa B BUAE MOHOJIUTHOM
apXUTEKTYpbl. MOHOJIUTHASL APXUTEKTYpa MO3BOJISET 00ECIICUUTh MAKCUMAIIbHYIO POU3BOIUTEIBLHOCTh
00pabOTKM JaHHBIX B pEAJTbHOM BpPEMEHH, OO0ecledynBas MPEIOCTABICHUE BHEUTHEH KIMEHTCKOU
nporpamme 3amnpoiieHHoi nHdopmaruu. I[Iporpamma padoraer B oneparonHoi cucreme LINUX. Jlns
BBO/a MH(OpPMAIMK HCIIONB3YIOTCS ceTeBbie KoHTposuiepbl Intel, Mellanox, nVidia, Broadcom, Marvell,
Realtek. [TporpamMma ocymiecTBiIsieT aBTOMATHYECKOE PAcllO3HABAHUE IMPOLENYp YIPABICHUS CEAHCOBOTO,
npeacTaBUTCIIBHOIO W IIPUKIIAIHOTO ypOBHeﬁ CETEBOI'O B3aHMOI[eI>iCTBPIH 1 oDecreynuBaeT YCTOfIqHBOCTB
paboOTBl B  YCIOBUSIX YaCTHYHBIX MOTEPh CETEBHIM OOOpYJOBaHHMEM HWH(POPMAIMH CEaHCOBOTO,

npeaACTaBUTCIIBHOIO U IMTPUKIIAHOTO ypOBHCﬁ.

MuHHMMaTBHBIE CUCTEMHBIC TPEOOBAHMS:

e mpoueccop Intel umu AMD apxurekrypsi x86 64;

e O3V 2 I'Gaiir;

e cereBbie KOHTpOsUiepsl 1 ['OuT/c — He MeHee 2 1mT;

e Hakonutenb SATA émxocThio He MeHee 16 I'b — Ha Bpemsi yCTaHOBKHM B CHCTEME JIOJIKEH OBIThH
YCTaHOBJEH TOJBKO | HIT.;

e OC Linux, pekomenayetcs BeiOupars nuctpulytussl Gentoo, Calculate, oOHOBIEHHBIE HE OoJee

1 roma g0 AHS ITOCTaBKHU;
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1. Crpyktypa Nporpammbl NEUROTOR-xx42
B cocras [IporpamMmmsl BXOHSIT:
e Snpo Iptel Core;
e Moayib BBoja JlaHHBIX;
e wmoxaynu Jlekonepon IIporokonoB VoIP, Hanpumep, sip dec — nekonep nportokona SIP;
e wmoxayns Jucneryepa ATpuOyToB attribute_manager;
e Moaynb B3aumopericteus ¢ Kinuenrowm;
® YCKOpHTEINb BBOJA JaHHBIX Databoost;
e yTuiauTa 00CITY>KUBAHUS )KypHAIOB paboThl grablog.

Moy cUIIbHO CBsI3aHbI ¢ SIapoM B Mex 1y co00i. BoIbITMHCTBO MOy IEH MIMEET CBOM OTMH WITH
HECKOJIbKO TIOTOKOB YyIpaBjieHus. Bce Momynu sBISIOTCS AuHaAMUYecKUMH OubOnuorekamu (shared
objects) B paMKax OIHOTO NMPWIOKEHUS W OAHOro mporecca iptel. s obecrnedeHus MaKCHMAaIbHOM
MIPOU3BOANTEILHOCTH PA0OTHI TMPU BBHICOKOH WHTCHCHBHOCTH IOJIAYM BXOJIHBIX JIAHHBIX, BO3MOYKHO
UCIOJIb30BaHUE BKIIOUEHHOTO B KOMILJIEKT BHEIIHETO MPUIIOKESHHUS ISl PUIBTPALIUU CETEBBIX MAKETOB.

Ocnosnble koMmoHeHTHI [10 pasmemiensl B katanore /ust/local/opt/iptel. [logkaranoru comepskat
KOMITOHCHTHI:
e bin — 3arpy3o4nbie Moy [IporpaMmsr;
e etc — ¢aitnbl koHpuUrypanuu [Iporpammer;
e lib — nuHamuyeckne OMOTMOTEKH, YaCTh U3 KOTOPBIX SBJSICTCS MOMY/ISIMU (HUXKE).

Ob6mas cxema [Iporpammbl mpuBeneHa Ha Puc. 1. Hmke moscHSIOTCS (QYHKIHUU OTACNBHBIX
anemMeHToB [IporpaMMBbl CO CCBUIKAMU B KPYTIIBIX CKOOKaX.

1.1 npo Iptel Core (mo3. 1) Haxonutcs B ¢aiine bin/iptel, BeinonHseT GyHKINY:

e 3amycka (yHKIIHOHATIHHBIX MOAYIEH;
e opraHuzauuu oOMeHa COOOUICHUSIMHU MEXIY MOIYIISIMH;
® CHHXPOHHM3AILMIO OCTAHOBKH paOOThI MOMYJIEH MPHU 3aBEPILIEHUU PaOOTHI.

1.2.Monynb BBona naHHBIX (1103. 2) HaxoauTcs B daiine lib/libsniffer.so, BemomHseT:

e 1puéM 3asBOK Ha IPEIOCTaBJICHUE MAKETOB I10 33JaHHBIM KPUTEpUSAM OT Monyiei Jlexonepos

[Iporoxosnos (mo3. 3) u ans moxyna B3zaumozeiicTBus ¢ kiimeHToM (103. 5);

® BBOJI CETEBBIX IMAKETOB, MOCTYIMAMIINX C CETEBBIX MHTEp(eticoB (1mo3. 3) uepe3 BhI3OBHI packet
socket siapa Linux;
® BBOJ CETEBBIX MMAKETOB, MOCTYMAIONINX C YCKOpHUTeNel BBoJa MaHHBIX Databoost (mo3. 6) mo

CcOOCTBEHHOMY TIPOTOKOIY;
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e OTIpaBKa B YCKOPHTENIU BBOIA JaHHBIX Databoost (mo3. 6) mpaBui GUIBTpanuy MaKeTOB IS
MOCJICYIOMIEH OTIPABKU MOIXOSIINX O] 3TH TpaBUJIa MMAKETOB K ceoe;

e ompeleleHue ACUCTBUI Ha/l KK IBIM ITOJTyYE€HHBIM MTAKETOM — OTOpachIBaHKE, OTIIPaBKa (1103. 4)
3alpOCUBIIEMY MTOTPEOUTEIIO COITIACHO UMEIOIIMMCS 3asBKaM .
1.3.Monynu [exonepor IIporokono VoIP (mo3. 7) Haxomsarcs B ¢aiinax mo oomei QaitioBoit

Macke lib/1ib* dec.so u BBITIOJIHSIIOT:

® [07aYy 3asIBOK MOAYJI0 BBoma manHbIX (1103. 2) 0 KpUTEpHIX 0TOOpa MAKETOB JUIA Iiepeadn cede
st 00paboTku, Hanpumep, 1 aekonepa SIP — 3to o0bsraHO mopT 5060 HA TPAHCIIOPTHOM
YpOBHE;

e ToJy4eHue oT Moayisi BBona JlaHHBIX (1103. 2) CCBUIOK HA MOJTYYEHHBIC TAKEThI C CUTHATM3AIHeH
VoIP;

® TOJyYCHHE Ha OCHOBAaHHMU 00pabOTKH makeToB VOIP curHanusanuu cBeJeHUH O IPOUCXOIAIINX B
peaNbHOM BPEMEHHU MIEPETOBOPAX — aTPUOYTOB BHI30BOB;

® [iepejiada MOoTyYCeHHBIX aTpUOYTOB BBI30BOB MOAyimo JlucrieTdepa AtpuOyToB (1103. 8).
1.4.Monyns [lucneruepa ATpuOyToB (1103. 8) BBIMIOJIHSET:

e BejieHUE 0a3bl JAaHHBIX aTPUOYTOB COOTBETCTBUS BBI30BOB, B KOTOPBIX 3aMHTEPECOBaH BHemrHMiA
Kmuent (11o3. 9);

®  COIIOCTaBJICHHE aTTPHOYTOB BHI30BOB, MOJMYYEHHBIX 0T MoayJei [lekonepos [Iporokonos (1mmo3. 7)
C XpaHAIIMMHUCS Y ce0s1 aTTpuOyTaMu COOTBETCTBHSI BHI30BOB;

e yBenomiieHne monayns BzaumoneiictBusi ¢ Knmentom (mo3. 5) o MOSBIEHUM U MPEKpalleHUU
BBI30BOB, B KOTOPBIX 3anHTepecoBaH BuemnmHuit KinneHr;

e yBeloMmiieHHE Monayas BBoaa JlaHHBIX (m03. 2) o0 oTmpaBke B MOAYIb BzaumoneicTBus c
Knuentom (mo3. 5) CCBIIOK Ha MakeThl CO MYIbTUMEAHA-IaHHBIMHU, C YKa3aHHWEM MPUBSI3KH K
KOHKPETHOH TeJICKOMMYHHUKAIIMOHHOW CECCHHU.
1.5.Monyne B3aumoneticteust ¢ Kimenrom (1o3. 5) maxomutcs B daiine lib/libipc_server.so, u

BBITIOTTHSIET:

e mpuémM ot Buemmnero Kmmenrta (mo3. 9) KpuTepueB IMOMCKAa  HHTEPECYIONINX
TEJIeKOMMYHUKAIIMOHHBIX CECCH U mepenauy ux moaynto lucneruepa AtrpulyToB (1o3. 8);

e mpuéM ot wmoxyns Bpoma JlaHpiXx (103. 2) CCBUIOK Ha TAaKeThl OTOOpaHHBIX
TEJIEKOMMYHUKAIIMOHHBIX CECCHIA;

e nepenauy Buemnemy Kiuenty wHbopManmuu o0 BBI30BaX, IOANABIIUX TIOA KPUTEPHH

3aUHTCPCCOBAHHOCTHU Buemmnero Knuenra.
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1.6.Yckoputenp BBoga naHHbIX Databoost (mo3. 6) Haxomutcst B (paitne bin/databoost, u
BBINOJIHACT:
e 1puéM YyTOYHEHUH MpaBiI (PUIBTPALIMHN TAKETOB OT MOYJsl BBoza JlaHHBIX M MHTErpamys mpaBuil
BO BCTpoeHHbIE B Databoost mporpaMMHbie GHIIBTPHI;
e yIpaBi€HHE BCTPOCHHBIMH B ceTeBble KOHTpoiuiepsl (10) ammapaTHbIMH (QHUIBTpaMH IMaKETOB
Flow Director - cpeactBamu 6mbauorexku DPDK (1mo3.11);
® TIOJYYEHHUE OT CETEBBIX KOHTPOJUIEPOB MAKETOB, poIIeNIMX anmnaparHsie GpuibTpsl flow Director,
eclu anmaparHas QUIbBTpaus NOAIEPKUBACTCS U IPUMEHSIETCA, TM00 BCeX NPUHSATHIX IMAKETOB,
ecnu GUIBTpaIs He TIOAISPKUBACTCS WU €€ IPUMEHEHHE HE 3a/1aHO.
1.7.YTunura oOCcinyXuBaHuUs KypHaJIoB paboThl bin/grablog
Kommnonentst NEUROTOR-xx42 MoryT Bo BpeMsi paboThl 3anuchiBaTh (haiiiabl xKypHanoB. s
OTpaHUYCHUS 3aroiHeHHs (AIOBOM CHCTEMBbl JKypHAaJaMH €XKEMHUHYTHO, B KaueCTBE 3a/JaHUs
crangaptHoro s cucteM Unix/Linux gemona crond, 3amyckaercst yruiauta grablog, B 3a1aun KoTopoi
BXOJIUT:
e BBIYHMCIIEHHE CYMMapHOTO pa3Mepa (ailyioB )KypHaJIOB IpyTUX COCTaBHBIX yacTel [Iporpammsr;
® [IpU MNpEeBBIIIEHUU 0OmIero pasmepa (ailloB >KypHajOB 3aJ@aHHOTO MPEIEIbHOrO 3HAueHHs, -
OTIpaBKa MpPOIeCCaM-BIIaeNbIIaM KypHAJIBHBIX (DailJIoB CUTHAJA JUIS 3aKPBITUS UMH CTapbhIX
(bailnoB xypHana U OTKPBITUS HOBBIX;
e apxUBHUpOBaHUE (ailJIOB KYPHAJIOB B CKaTOM BUJIE B APXUB KYPHAJIOB;
e yrajeHHEe CTapbhlX CKATBIX >KYPHAJIOB NpPU MPEBBIIIEHHMH HMX OOIIEro MNpeAeiabHO 3aJaHHOIO

00BéMa.

I Crparvua 5 vz 9 NN @2 NEUROTOR



ONMUCAHUE TEXHUYECKOW APXUTEKTYPbI NEUROTOR-XX42 G

2. IHdbopmauusa 06 ncnonb3oBaHMM CTOPOHHETO NPOrpamMmMHOro obecnevyeHums.

IIpu cozmanun [0 NEUROTOR-xx42, mnoMuMO KOMIIOHEHTOB, pa3paboranHeix OO0
«HeiipoTtop» ucnons3oBano Takxke [10 croponHux paspadorunkoB (panee — croponnee [10). [lepeuenn
croponHero 110 npuBenéH Huxe.

2.1.Data Plane Development Kit (DPDK) — mpoekT nporpaMMHOT0 00eCHeueHHst ¢ OTKPBIThIM
HCXOJHBIM KONIOM, yrpasiseMblii Linux Foundation. On mpencraBiseTr coOoit Habop OMOIMOTEK IS
paboThl ¢ NaHHBIMU M ApalBepaMH CETEBOW KapThl B LENSIX MepeHoca 00pabOTKM MakeToB M3 Habopa
npotokosnoB TCP/IP ¢ yposus simpa OC B oIb30BaTENIECKOE MPOCTPAHCTBO. ITO MPAKTUYECKU UCKITIOYAET
MCIOJIb30BAaHUE CUCTEMHBIX MPEPHIBAHUN JIsl 0OpaIIeHus K JAaHHBIM CETH, 00SCIICUNBACT 3HAYUTEIHLHO
0ojiee BBICOKYIO MPOMYCKHYIO crnocoOHocTh. Jlumensus BSD-3-Clause st sinpa OuOauoTeku u

OTIeNbHBIX JnpaiiBepoB. Tekct mmmen3uu http:/spdx.org/licenses/BSD-3-Clause#licenseText. OOO

«Heiiporop» xommonyer IIporpammy c auaammdeckumu OubOmmorekamu DPDK, He Bkimowas ux B
KOMIUIEKT TIOCTaBKH.

2.2.bubnmuoreka FastCGI — Oubnuoreka pa3zpadorunka npotokona FastCGI. IIpaBoobnanarens
Kuzmenko Pavel. bubnuoreka mno3Bonser oOpabareiBate HTTP-3ampockl  mosiab30BaTebCKUMU

porpaMMaMi COBMECTHO CO CTaHAapTHbIMH web-cepBepamu. [lpencraBnsier co0oil JUHAMUYECKYIO

oubmmoteky. Jlunensus aBtopckas FastCGI, mocrymHa mo cceuike https://github.com/Kuzmenko-

Pavel/FastCGI/blob/master/LICENSE.TERMS. OOO «Heiipotop» kommonyetr IIporpammy c

3arpy:xaeMoii oubnuorexoii fastcgi, He Bkitogas e€ B [Iporpammy.

2.3.NGINX — BeO-cepBep sl IIOMOIIU COTPYITHHKAM CITY)KOBI TEXHUYCCKOW TOMIEPIKKH IS
nosyyeHuss uHQopMmauuu O BHyTpeHHeM coctosHuu KommnoHeHToB [IO  NEUROTOR-xx42.
ITpaBooOnanarenu Igor Sysoev, NGINX. Inc. Jlunensus BSD-nogoGHas, n0CTynmHa IO CCBUIKE:
https://nginx.org/LICENSE. NGINX He sBnsercst kputuuecku 3HadyMMbIM a1 pa6otsl NEUROTOR-
xx42. Taxxe, BMecto NGINX, 3aka3unk MOXET YCTaHOBUTH MCITOJIb30BATh JIFOOOM Apyroit web-cepsep,
MOJAEPKUBAIOIINM B3aUMOAEHCTBUE CO CTOPOHHUMHU NPOTPaMMaMHU.

2.4.libnuma — 6uOIMoTeKa MOAIEPKKH paboTHI mporpamm B cuctemax ¢ Non-Uniform Memory
Access. IlpaBoo6nanarens Andi Kleen, SuSE Labs. Jluuensus 6ubnuoreku - GNU LGPL v2.1. OO0
«Heiiporop» xomnonyer NEUROTOR-xx42 ¢ 3arpyxaembiMu 0u0a10oTekoi libnuma, He Bkitoyast e€ B
[Iporpammy.

2.5.1ibg722 — nuHammueckas OwOmmoreka jgekomepa G.722 ITU-T, BXomuT B cocTaB
NEUROTOR-xx42. IlomyueHa Ha OCHOBE ajanTaluy IpPOrpaMMbl, KOMIIPECCUU-AECKOMIPECCUN
MYIbTUME/IMa-IaHHbIX, HAMUCAHHOM B paMkax npoekra SpanDSP npaBooGnanarenem Steve Underwood.

Jlunensust  aBropckas, Ha ocHoBe Public Domain. Tekct nuneHsuun mnpuBenéH B (daiiie

I Crparvua 6 vz 9 NN @9 NEUROTOR


http://spdx.org/licenses/BSD-3-Clause#licenseText
https://github.com/Kuzmenko-Pavel/FastCGI/blob/master/LICENSE.TERMS
https://github.com/Kuzmenko-Pavel/FastCGI/blob/master/LICENSE.TERMS

ONMUCAHUE TEXHUYECKOW APXUTEKTYPbI NEUROTOR-XX42 G

/ust/local/opt/iptel/share/libg722.lic, e€ TexcT He mpensaTcTByeT ucnonb3oBaHuio B NEUROTOR-xx42.
00O «HetipoTop» mpenocTapisieT OMOIMOTEKY B HCIOIB3yEMOM BHJIE B HCXOIHBIX KOJAX 110 3aIpocy.

2.6.1ibgsm — 6mbmmoreka kogexka GSM 6.10. [IpaBooOmanarenu Jutta Degener, Carsten Bormann,
Technische Universitaect  Berlin.  Jlunen3uss  aBTropckas, TeKCT mnpuBeACH B  (ailie
/ust/local/opt/iptel/share/libgsm.lic. TpeGoBanuss mo wucnons3oBanuro auieH3nn OO0 «Heitporopy»
COOJTIONAET, Pa3MECTUB TEKCT JIMIIEH3UH B KoMIuiekte [10.

2.7.libavcodec — yHuBepcalibHass OMOIMOTEKA KOAUPOBAHUS U JEKOAMPOBAHUS AYTUOJAHHBIX B
cocraBe makera ffmpeg. IlpaBoobnamarens FFMPEG team. Jlumensuss GNU LGPL v2.1. OOO
«Heiiporop» komnonyer NEUROTOR-xx42 ¢ 3arpyxaembiMu 0ubnuorekjq libavcodec, He Bkitouas e
B [Iporpammy.

2.8.0pencore-amr — 6ubmmoreka y3kononocHoro 3GPP TS 26.073 u mmpoxononocHoro 3GPP
TS 26.173 konmexoB Adaptive Multirate (AMR). IlpaBooOmanarens Martin Storsjo. Jlumensust Apache
License 2.0. Ccobuika http://apache.org/licenses/LICENSE-2.0.html. JlureH3us He MNPEnsiTCTBYET

KOMIIOHOBKE IPOrpaMMbl ¢ Onbimmnorekoid. bubnmnoreka He BXonuT B coctaB [Iporpammel.
2.9.0penssl — Oubnuoteka comepXUT (QYHKIMU XeIUMpoBaHUs NaHHBIX. [IpaBooOmanmarenu:
richard Levitte, Stephen Henson, Matt Caswell, Hugo Landau. JIunen3us Apache License 2.0. Ccpinka

http://apache.org/licenses/LICENSE-2.0.html. JIunen3us He MpensTCTBYeT KOMIIOHOBKE MPOrpaMMBI C

oubmmorekoii. bubmmoreka He BXOOUT B coctaB [IporpamMMel.

2.10. Nlohmann JSON — cpenctBo pabotsl B gokymentamu ¢dopmara JSON. Ilpencrasnser
coOoit Habop BKIIOUaeMbIxX (aitioB C++, He conepka HUKaKUX UCIIONHUMBIX (aiioB. [IpaBoobnagarens
Niels Lohmann. Jlutienzust MIT.

2.11. libcurlpp — 6ubnuoreka si3p1ka C++ 00E€pTKHU A5 OubaroTexu libcurl. IlpaBoobnanarens

Jean-Philippe Barrette-Pierre. JIuniensust MIT, ccbika https://github.com/jpbarrette/curlpp?tab=readme-

ov-file. bubnuorexa kommmmpyercst OOO «Heitporop» u nmocrasnsiercst B coctase [Iporpammer. OO0
«Heliporop» npenocTasisieT 1o 3anpocy KOMHIO UCXOAHBIX TEKCTOB OMOIMOTEKH.

2.12. libosip — nuHamuueckas 6uOIMoOTEKa I JEKOIUPOBaHMs cooliieHuil nporokona SIP.
ABTOpCKHE paBa Aymeric Moizard. JInnensus GNU LGPL, CCBIJIKA
https:/github.com/Distrotech/libosip2/blob/bistrotech-1ibosip2/COPYING. 3a ocHoBy B3siTa Bepcus 3.6.0
YIOMSIHYTOM OMOIMOTEKH, KOTOpas MOAM(UIMpOBaHA [JIsl yCTpaHEHUS HaWAeHHbIX omHook. C
OUOIMOTEKON KOMIIOHYETCS HECKOJNbKO Moayiei IlporpamMmbl, camu SIBISIONIMXCS JAMHAMHYECKUMHU
oubmuorexkamu. OO0 «HelpoTop» NpeoCTaBIsAET M0 3aMPOCy KOMUIO UCXOAHBIX TEKCTOB OMOINOTEKH.

2.13. Pwlib — BcromorarenbpHas OHONIMOTEKAa BCIIOMOIAaTENIbHBIX KIIACCOB, SBIISIONIASCS

(GYHKIMOHAJIBHBIM aHaJoroM cranfapTHoil 6ubnauorexku C++ STL. TpeOyercs mist paboThl OMOIMOTEKH
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OpenH323. IIpaBooGmanarens Equivalence Pty Ltd. Jlumensus Mozilla Public License 1.0, ccruika

https://www-archive.mozilla.org/mpl/mpl-1.0. bubnroreka npoekra BXoAuT B cocTtaB [Iporpammsl.

2.14. OpenH323 — cBOOOAHBI W OTKPBHITHI MPOEKT, BKIOUYAIOIIMKA B cebs OMOIHOTEKY
libopen323 s mommepkku paboTHl ¢ coolOmeHussMH cemeiictBa mportokonoB H.323 ITU-T.
[IpaBooOmnamarens Equivalence Pty Ltd. Jlunensust Mozilla Public License 1.0, ccpinka https:/www-

archive.mozilla.org/mpl/mpl-1.0. C 6uGnroTEeKO KOMIIOHYETCSI HECKOJIbKO Moayiiel [Iporpammel, camu

SIBIISIOIIUXCSA JUHAMHYECKHUMH OuOIMoTekaMu. VICXomHble TEKCTHI OMOMMOTEKH HCIIONB3YIOTCS 0e3
W3MEHEHUH, YaCTh UCXOMHBIX (haiiJIOB aBTOMAaTHYECKH CTCHEPUPOBAHBI BCIIOMOTATEIbHBIMU yYTUIUTAMH
MPOEKTa, COOpaH MPOSKTHBIN (aitn B ynooHoMm st coopku Buae. OO0 «HeipoTopy» mpenocTaBiseT 1Mo
3arpocy KOMUIO UCXOAHBIX TEKCTOB OMOIMOTEKH B MPUMEHseMOM BHe. bubnnoreka mpoekra BXOIUT B
COCTaB MOCTaBKH [IporpamMmbl B BUJIE OTACTBHON JUHAMHYECON OMOIMOTEKH.

2.15. libxml2 — Oubmmoreka mis anammza XML-nokymenToB. IlpaBooGmamarenu Veillard
Daniel u Nick Wellnhofer. JTuniensuss MIT. buonunoreka e nocrasisiercs B cocrase NEUROTOR-xx42,

HO UCIIOJIB3YETC IMPU KOMITUIISIIUN HpOl"paMMH.
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