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About

* 2004-2007 EE&DSP «AKkareo»

e 2007-2008, pa3paboTka ceTeBOoro obopynosaHusa, JTantkom

e 2008-2009, yyacTHMK KomaHAabl Montavista, RTSoft

e 2009-2011, pa3paboTKa npowmnsok ana Ebooks, ct-n Ebookapplications

e 2011-H8, pa3sutue RnD, ksys labs
* Mukpoaapa
* IDS
* Open Source

e 2013-H8B, TU Braunschweig, Externer Doktorant
° nepCMCTEHTHbIECMCTEN\bI

* PaznnyHbie popcanT npoeKTbl, B YacTHOCTM Popcant dnot 2015



HTU

* AcnekTbl (CoumanbHbi, IKOHOMUYECKUN, KOpnanyeckmi,
NHCTUTYUMOHaNbHbIN, TEXHONOTUYECKUN)

* PoiHkKM (EnergyNet, FoodNet, SafeNet, HealthNet, AeroNet, MariNet,
AutoNet, FinNet, NeuroNet)
e [INHaMMYECKU CO3aBaemble CeTu
* (MHTEHCUBHO) B3aMMOAENCTBYOLLMNX
* AaBTOHOMHbIX 0OBEKTOB

* Ob6beKTbl uccnepgoBaHmnm B Systems Research

 ...directly related or having an impact on the development, design,
architecture, deployment, and operation of software and hardware systems.
(Eurosys)
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Lane Change

Approach

Obstacles

Collision

* PacnpeneneHHyto cuctemy * OTKa30yCTONYNBOCTb

* OnepaumoHHbIE CUCTEMDI * be3onacHocTb
* DHepProsdPeKTUBHOCTL



Driverless car, 3TO C/IOXHO?

e C 2005 DARPA nposogut “Grand Challenge” nocsaweHHbIN Driverless cars.
e Stanford, MIT, CMU, etc..
e CoBepLUEHHO Pa3HbIN CTEK TeXHONIOTMK — OT mogenen ao fuzzy logic
* MIHTerpauma MHOXXecTBa TEXHONOTNN BMeCTe

* CnycTa aecAaTb net
* /ltoboun cTyaeHT moxeT B3aTb openCV

* MoxeTcobpaTb KOHCTPYKTOP U3 JIEFTKO UM CAENAaTb CAMOMY UTPYLUEYHYIO
nnatpopmy
* /I nony4ynTb B LEeNOM KaKk-To auratowmmca “Driverless car”

e locTaTo4YHO M 3TOro? KOHEeYHOo HeT

* YANBUTENbHO (Ha CaMOM pgene HeT), HO B XXU3HN BO3HMKAKOT OrPOMHOE KOZINYECTBO
UCKNTIOYUTEJIbHbBIX CUTYA LI,MI71



NcTopua 1: [loBepume N 0TKa30yCTONYMBOCTb

- T .

1. NMpeactaBum cebe ceThb:
e ABTOMOOUAN U UHPP.
e O6beKrtbl loT

* [lpOHbl




NcTopua 1: [loBepume N 0TKa30yCTONYMBOCTb

ABTOMODOW/IbHbIN KOHBOM
* [locToAHHasA ceTb
e J1BNKEeHWEe C OAHOM CKOPOCTbIO
* Kaxaaa mawurHa NPUHUMAET
peweHune (agenTbl areHToB INKYIOT)
* [lpexge yem NPUHATbL pelleHune,
HY*KHO NOCOBETOBATLCA C
OCTa/IbHbIMMU
* Kaxaaa malwmHa ymeer
pacno3HaBaTb 3HAKMU
Bble3»KatoT Ha Tpaccy 60->80 Km/y



NcTopua 1: [loBepume N 0TKa30yCTONYMBOCTb

ABTOMODOUIbHbIN KOHBOM
Buxxy 80, Buxy 80, e [ocTosHHasA ceTb
AaBauTte AaBauTe o

BuKy 80, yckopumesl yeKoprmcs ! * [lBMXKeHne c 04HOMN CKOPOCTbIO

Aasaiite * Kaxgaa malmnHa NnpMHUMaeT pelleHune

CKO cal

o Aﬁl Aﬁl exize vem npinm o

* [lpexxpe yem NpPUHATDL pelieHune,
(o) (o)0) (o) (o)0)

HYXHO NOCOBETOBATbLCA C OCTa/IbHbIMH

Aﬁl e Kakgaa mallMHa ymeeT pacrno3HasaTb
o) 0'0 3HaKM
* Pacno3HaB 3HaK Ka*gaA mallnHa
Aﬁl Aﬁl OTnpaBAsAeT coobLleHne C uenbto
(o) (o)0) (o) (o)(0)

BbIPaboTKK 0buwero pewweHna (YcKoputbes
0o 80 nnu Het)

BusKy 80, Busky 80, * Bce nonyunnun coobuieHmne
nasaiTte nasaiTe e Kakum-1o 0bpasom BbipaboTanu
yckopmmcsa! yckopmmca! pelueHune

* Paccblnaem coobuieHmne 06 ycKkopeHum



NcTopua 1: [loBepume N 0TKa30yCTONYMBOCTb

e ABTOMOOWUIBbHbLIA KOHBOM

YckopAaemca
no 80

Yckopaemca
no 80

Yckopaemca
no 80

Yckopaemca
no 80

YckopAaemca
no 80

* [locToAHHaA ceTb
e J1BUXKEeHWe C OAHOM CKOPOCTbIO
* Kakaaa malnHa NPUHUMAET peLlleHune
(apenTbl areHToB INKYIOT)
* [lpexxpe yem NpPUHATDL pelieHune,
HY*HO NOCOBETOBATLCA C OCTA/IbHbIMM
* Kaxkgaa mawmnHa ymeeT pacno3HaBaTb
3HaKn
MawunHbl yckopuance Ao 80Tn, coobmnu,
€C/IM HaA0 OCTa/IbHbIM YTO BCe OK. Eaem
Aanbuwe. Cton, a eC/M YTO-TO NOLW/IO He TaK?



NcTopua 1: [loBepume N 0TKa30yCTONYMBOCTb

e ABTOMOOWUIBbHbLIA KOHBOM
Buiky 80, Buxy 60, . n
nasaiite eqy Kak OCTOAHHAaA CceTb

yckopmmcs ! exan ° ,ﬂ,BM)KEH ne coagH oun CKOPOCTbIO
Busky 80, * Kaxgaa malmnHa NnpMHUMaeT pelleHune
Aasaiite (agenTbl areHTOB JINKYIOT)
yekopumea! * [lpexxge yem NpPUHATDL pelieHne
(o) (o)0) (o) (o)0) ’
HYXHO MOCOBETOBATbCA C OCTAa/IbHbIMU
Aﬁl * Kaxkgaa mawmnHa ymeeT pacno3HaBaTb
(o) 00 3HAKMU

« OKa3a/loCb, YTO OZHA M3 MALLVH yBMAENA
Aﬁl Aﬁl a5 a He 89
oUENON  WOUEROG

* HeTtnytn Hasaa

* HyXHO NpMHMUMATDL pelueHmne
Buy 80, Buxy 80, * BapuaHTbI?
naBaiite nasaiite * [onocoBaTtb? 4>1! Echmn 372? 1?17
yckopumcs! yckopumes ! e XopoLlo, NPOronoCcoBaaun, «NPoaaBuIN»



NcTopua 1: [loBepume N 0TKa30yCTONYMBOCTb

e ABTOMOOWUIBbHbLIA KOHBOM

Yckopunca
no 80

Yckopunca
no 80

Yckopunca
no 80

He mory
YyCKOpUTbCA
n080 ®

A 5 BoobLLe nony4un
coobleHune, 4To Bce
yckopununce go 100

* [locTOAHHAA CeTb
e J1BUXKEeHWe C OAHOM CKOPOCTbIO
* KaXpgaa mawunHa NPUHUMAET peleHune
(apenTbl areHToB INKYIOT)
* [lpexxpe yem NpPUHATDL pelieHune,
HY*HO NOCOBETOBATbLCA C OCTA/IbHbIMMU
* Kaxkgaa mawmnHa ymeeT pacno3HaBaTb
3HAKMU
Pa3zocnanu coobueHuna, pasroHaemca go
80Tn, HO TYT ONATbL YTO-TO MOLUIO He TaK..
* OpaHa M3 MaLlWKWH He MoXeT
pa3sorHaTtbca go 80
* A apyrad noyemy-To pewmnna, uto
pasroHaemca o 100



MHorune rOBOPAT — aBToOMoObOUAM He 3allMLLEHDBI, A MOTY UX BbIBECTU U3 CTPOA

ABTOMOOMAU OoTBEeYaloT —3a4eM, Mbl U TAK cebs nerko BbiIBOOUM U3 CTPOA, HAaM HeE HYXXHO A/14 3TOro
BHeELWWHEero BToOpxXeHumA

Mprmep Bbilwe — NOMbITKA MOMCKA KOHCEHCYCa B pacnpeaeneHHom cucteme. Npocton BapmaHT — paxos [1].
CnoxHbi BapunaHT - Byzantine fault tolerance [2,3]

Bce HAMHOTO C/IOXKHEE: elle ecTb Newexoabl, Noroaa, HaseMHble YCTPOMUCTBA, AedeKTbl AOPOTrU, OLNOKN B
umndpoBbIX MoAenax, coboun B annapaType, cboun B arperatax, cboun B coosx(!?)

LLIlym, noTepa AaHHbIX

| ynp. CurH. C60it B Nporpamme / Owwnbka npnema
ynpaB/ieHnA |
5 Ob6bekKT Cuctema
npaBaeHnA
O6p CBA3b ynp O6beKT OTKas
/’I O6p. CBA3b |,\
KnbepHetuka BToprkeHune
340p0OBOro YenoBeKa PeanbHoOe Ownbka Usmepenns

nosoXxeHue agen



[TPpaKTUKN

* 3a nocnegHue gecatku net B SR pa3paboTaHO MHOKECTBO TEXHOIOMMM (MX HE AOCTAaTOUYHO, HO
ecTb HaJ 4em un c yem paboTtaTb)

* Bbl Beab He cobupaeTtecb 6path Linux, KaKk U AECATKM APYrUX CTPAH, KOTOpPbIe Hayanm B 3Tom urpathb ewe 10
NeT Hasaa?

* Mukposgpa un okpy*eHus (Fiasco.OC [4], L4Re [5], Genode [6], NOVA [7], NRE/NUL [8], selL4[9])
* Open Source
* Bo3moOXXHOCTb CO34aBaTb HOBbIE MPOEKTbI U ObITb LEHTPaAMU KON\I'IETGHLI,VIVI
* BO3MOXXHOCTb BKNOYEHUSA B cywecrsyrowme nccnegoBate/ibCKMe npoeKThbl

* [lporpammHoOe ma*XopupoBaHue
* Pennukauua (L4Reanimator, Romain[10])
* Otkasoyctonumsble OC (NewtOS [11, 12])

* KoHceHcyc NpOTOKOAbI

* Paxos [1], practical BFT [2], CheapBFT [3]
* Bepudpukauus

* sel4 [9]



BepudmKauma Kak NpakTUKa

Kakune-1o HapaboTkn B 061acTn BEpULMKALUK

selL4 B oTKpbIBET HOBble BO3MOXHOCTb
* [lpeacraBbTe —maT. MOAE/IN BCEro
,ﬂ,pOH He 3a/1eTaeT B OKHO U 3TO MaTeMaTU4eCkn 4OKa3aHO

* JHepreTuyeckoe obopyaosaHue cepTUPLMPYETCA N0 MOAENN M NPOLLMBKE NPAMO B
umMdppoBO moaenn ropoaa

* B “Hbto-Bactokax” aBTomobMAM NaTyaT CBOM KOA U MOAENU HANEeTY
* Mopoxkante, a Kak e DARPA Cyber Grand Challenge?...

BHeapeHue BepudmnKaumm B METOA0NOTUIO U NPAKTUKY NPOrpaMMUPOBaHUA

(CnuctemHoe) NMporpammmpoBaHne KaK pasHOBUAHOCTb
BbICOKOKBa/IMPULUMPOBAHHOMN paboyen npodeccmu

Hy*>Ho 6onblie 3eAa6Fa Open Source NnpoeKToB

Hy»KHO BK/toYaTbCA B SR MPOEKTbI U CYyLLLEeCTBEHHO MEHATb NOJIMTUKY NOAAEPIKKU
nccnea0BaHUM



Hot and future topics

* Foresight of Systems Research

* SIG OS VDE
* bygeTt onybankosaH BecHou 2016

* “Energy efficiencyis a new performance”

* Power-aware systems

* MacwTtabnpyemoctb NPY MMHUMaNbHOM/MOCTOAHHOM/MaKCMMaIbHOM
notpebieHuu

* 33 KpunTtorpadpumna, KOMMYHUKaALUN
* Persistent Systems
 Self-aware systems
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