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KOMMNAHUU - TIUOEPDI
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C 1955 r. 87% koMnaHui BbIObINN U3 PENTMHIA, @ BPEMS HAXOXOEeHUS
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CTPAHbI - JIVOEPLI
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MWPOBOW OMNbIT MOHUTOPUHIA TPEHOOB (S

TEXHONOIMMYECKUW TPEH/] — akTyanbHOe HanpaBneHne pasBuTis TEXHONOMMIN B onpeaeneHHomn obnacTti unm Ha cTbike obrnacTeit (MHTEpHeT Belueil,
3D neuyatb, HenpoceTeBble TexHorormm, blockchain n np.)

EVSHEC TPEH/ — akTyanbHOe HanpasneHne pasBmUTUs 3KOHOMUYECKNX MoAenen, NosiBNIeHNEe HOBbIX U TpaHCOpMaLUs CyLLECTBYIOLMX LeNoYek co3aaHus
CTOMMOCTHU (UMcpoBasd IKOHOMUKA, CEPBUCHAA IKOHOMMKA, COBMECTHOE NoTpebreHune, rmobanbHas 3KOHOMUKa NPUITOXEHUI 1 Np.)

FOCYOAPCTBEHHbI/ YPOBEHb

KOMMEPYECKWE KOMIMTAHUA KOHCANTUHIOBBIE ATEHTCTBA

(MexayHapoaHble opraHM3aLuuu,
nccnefoBaTenbCKMe LEHTPbI, HayYHble OpraHu3aLmum)
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Basic principles observed and reported
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HOBbIV TPEH B AHANTM3E TPEHAOB — (‘Pocme -

MCMOJTIb3OBAHVE LIN®POBLIX TEXHONOMW

TEXHOJOI M PABOTbI C BONbLWAMU KONMYECTBEHHbLIN AHANNS

MACCUBAMW OAHHbBIX NMO3BONAKOT MO3BONAET BbIABUTb

® LleHTpbl HAY4YHO-TEXHONOMMYECKOrO
NPeBOCXOACTBA U KpyMHENLWme MHBECTOPbI

= CTaguu Xnu3Hu Tpenga

® BsaumHoe BnusiHME TPEHOOB

= PacnpegeneHne XXM3HEeHHOro Lumkna

no BpEMEHM

* CHU3NTb HeonpeaeneHHoCTb 1
CyOBHEKTUBHOCTb OLIEHOK
* PacwupaTtb 6a3y 3HaHU (00 6ECKOHEYHOCTHN)
® [lepenTn OT METOOOB MHAOYKLUU
N AKCTpanonsaumm K gegykumnm

KONMMYECTBO
NOPOXOAET
KAYECTBO

TEXHOJOI M PABOTbI C BOJbLLAMU KONMMYECTBEHHbLIN AHANNS
MACCNBAMWN OAHHBIX MO3BOJNTAKOT MO3BOJTAET BbIABUTb

Oxunaaemble adhekTbl TpeHaa

CKOPOCTb = CokpalaTb Bpems peakumu (akoHOMMYECKME U coumarnbHble
NMPUNHATUNEA ® HaxoauTb crabble curHansi NOCNeACTBUS, PbIHKU, LIENOYKM CO3OaHNA
PELUEHUN = ABTOMaTU4eCKM NPUHUMATb peLLeHNs cToMMOCTH, BeHedmumapbl/npovrpasLLne)
(aKkcnepTHasa cuctema, 3aMeHa py4yHoro * MacwTtab TpeHaga
CTAHOBUTCHA

= OTHOLUEeHWe 0OLLLEeCTBEHHOCTHU
Opaneepsbl 1 6apbepbl

Tpyaa aHanMTUKOB)

OMNPEOENAIOLWEN




METOOWKA PABOTDI (’pm
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CYBBEKTHI b @{.A i P i 1111
YYEHbIE N UBOBPETATEIN : MHBECTOPbI : KOMMEPYECKWME KOMMNAHNI
YXN3HEHHbIN
4 CO30AHUNE PA3BUTUE SKCIJTYATAUNA
LIKN TPEHA . .
=3 HAYYHbIE ®MHAHCOBAA MHOOPMALMA CMW, OTPACIJIEBBIE
NCMNONMBb3YEMBIE EE MYBIUKALM MATEHTGI (CHEJKW, MOKYTIKW, IPO) MOPTAIbI
MCTOLI H |/| KM ’ b 2 Mn. ny6nmkaumi } 2,2 MN. NaTeHTOB » 250 000 komnaHun » 100 000 ctaTen
» 10 000 opraHusauum » 10 000 opraHusauui » 100 000 caenok » 50 ncTouHmkoB
» 100 cTpaH » 20 naTeHTHbIX Glopo » 100 cTpaH
» 100 cTpaH
KOMHJ—IEKCHb”{' TEXHOJOI M CBEOPA OAHHbIX
MHOIOPAKTOPHbLIN 4
AHAITN3 TPEHOOB TEXHONOI MM OBPABOTKN Y HOPMATM3ALIMN OAHHBIX
TEXHONOIMMN MALLMHHOIO OBYYEHUA
NMEPEYEHbL MOBAJIbHLIX TPEHOOB
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Computer vision = Object Recognition + Machine Vision + Image Recognition
Gesture recognition = Sign Language Recognition + Pen-based Interface
SDN = NFV + Openflow

Smart Cities = Urban Computing + Smart Car + Smart Building

Machine Learning = Deep Learning + Support Vector Machine
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———o PoboThbl

AAHHDBIE TEXHOJIOIMN CBOPA JAHHbBIX

—o API

————o  MalUUHHbIA NUHIBUCTUYECKUIM aHanu3

TEXHOJOI'M OBPABOTKN U ) .
JIMHFIBUCTUKA HOPMATMU3ALIAM AAHHBIX Hopmanusauus cywHocTtemn

————o  BbloeneHne nmMeHoBaHHbIX rpynn

———o Knactepusauuda

———=  AHanu3 BpeMeHHbIX psaoB
AHANUTUKA TEXHONOIMMN MALLNMHHOIO
OBYYEHUA o BeposaTHOCTHbIE MOgEenu

—————o  DaKTOPHbLIN aHanu3
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TEXHONOI’ MM MAWLWMHHOIO OBYHEHWA

BbIAENEHWE CYLHOCTEMW

[aUthor] _'_‘_‘_‘—-—-—|R0ber10 Bifulco],[JuIien Boitef,lMathieu Boueﬁ,lFabian Schneidef

_YINEC Laboratories Europe || Thales Communications & Security|
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ABSTRACT

In[§lllcomplex protocol interactions that require forging network
packets are handled on the controller side. While this ensures flexi-
bility, both performance and scalability are impacted, introducing
serious concerns about the applicability SN at scale. To improve
on these issues, without infringing tHEISBN principles of control
and data planes separation, we propose an APl for programming
the generation of packets ifIBBIN switches. Our InSP AP allows a
programmer to define in-switch packet generation operations, which
include the specification of triggering conditions, packet's content
and forwarding actions. To validate our design, we implemented
the InSP APlin an software switch and in a controller,
requiring only minor modifications. Finally, we demonstrate that
the application of the InSP AP, for the implementation of a typi-
cal ARP-handling use case, is beneficial for the scalability of both
switches and controller.

CCS Concepts

«Networks B Programming interfaces; Bridges and switches;
Programmable networks; Packet-switching networks; Network
performance evaluation; Network manageability;

Keywords

Software-defined Metworking; Programming abstractions; Open-
Flow

[key objects]

[soursel

1. INTRODUCTION

The last few years have seen the establishment of SDN as a con-
crete approach to build better networks and to introduce innovation
in an ossified field [24], with a growing number of deployments
certifying this success [15]. Nonetheless, despite the good behind
the intuitions that led to the design of the SDN principles [9], the
SDN architecture and technologies are iteratively being updated to
address the issues that are highlighted by the production deploy-
ments [28]. On the one hand, the current generation offorwarding
devices, L.e., switches, is not ready to support the flexible switch's
programming model introduced with SDN. Limited forwarding table

put in control messages handling [25], and slow synchronization
between data and control planes [21] are just some of the issues
that are being addressed on the switch side. Likewise, a number of
problems are being addressed on the controller side, i.e., where the
network's control plane is implemented. Controller scalability [8],
reliability [3], as well as fundamental questions about controller
placement [12,13], network policy consistency [34] and network
view consistency [20] can be mentioned as relevant examples of
work dealing with the SDN's control plane implementation.

 sOSR 16, March 14-15, 2016,Santa Clara, CA, USA |
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KAPTA TPEHOOB (S

3D Imaging WIMAX
3D Printing Web-based interaction
Ad-hoc Networks Wearable computing
Adverse drug reaction Volunteered geographic information
Advertising Visual programming
-Al Virtualization
Alarming systems Virtual screening
Algorithmic skeletons Virtual reality

Android
Approximate large-scale methods
Augmented reality

Video en/decoding
Video annotation/summarization
Vehicular ad-hoc network

Availability User behavior
Autonomous vehicles Unmanned Aerial Vehicles
Availability TRIZ
Bibliometric analysis Transductive learning
Biometric Touch screens
Blockchain TOR

Body area network

Business process management
Cancer research

Clinical decision support
Cognitive computing systems
Clinical decision support

Cloud

Cognitive computing system
Collaboration

Computational biology

Topology optimization
Telepresence

Technical debt

Speech recognition

Sparse coding

Software-defined X (excl. networks)
Software development process
Software defect prediction
Sociotechnical systems

Social Networks

Computational complexity and cryptography Social Media
Computer games Smart grid
Computer vision Smart cities

Skin detection

Sketch recognition
Sharing economy
Semiconductor memory
Semantic Web
Semantic matching
Secure computation

Computing in government
Concurrent programming languages
Crowdsourcing

Data center networks

Data intensive processing

Data Storage

De-identification

Diabetes SDN
Distributed databases Robotics
Domain name system RFID
E-commerce Relational databases
Embedded systems Quantum computing
Energy efficiency Protein structure prediction
EPaper Program reasoning

Expert systems
Exploratory Data analysis
Face recognition

Finite element method
Fluid-structure interaction

Power optimization
Persuasive technology
Peer-to-Peer
Parkinson’s disease
Optical network

Formal software verification Open world
FPGA Open Source
Fuzzy logic Nurbs
Gamification Nosgl

Gaming machines
Gaussian process
Gesture recognition
GIs

GPU Computing

Nonconvex optimization
Neural Networks

Natural user interfaces
Natural language processing
Music Retrieval

Multimedia retrieval
Multi-agent systems

MOOC

Mobile platforms

Haptic devices
Hardware Trojan
Head-mounted display

Health Care Mobile networks
Heterogeneous computing Mobile cloud computing
Home automation mHealth (Mobile Health)

Human-centered computing
Human-Computer Interaction

Meta-Heuristics
Machine Learning

Hybrid information system Linked Data
Hypersonic flight vehicle tCD I
Indoor positioning anguage translation
Information Retrieval (search and ranking) Knowledge Management
Information Security loT
Information visualization 10s
Image classification Internet addiction
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AKTVBHOCTb B POCCUU
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POCCUNCKME KOMMAHMM B MUPE NMMAOEPBLI B POCCHN 1O HAYYHbBIM MYBJIMKALUNAM

FACE RECOGNITION — 4 MECTO NO OB bEMY UHBECTULINIA

pa3paboTumnk TEXHOMOIMI 1 NPOAYKTOB MO
pacnosHaBaHuio NuL Ans rHaHCoBOW cdepbl 1
putenna

VisionLabs

MACHINES CAN SEE

|

SPEECH RECGNITION - 13 MECTO MO KOJINYECTBY MNATEHTOB

ABBYY
©)) reietn

TexHonorumn

pa3paboTynK peLLeHnit B 0611acTy UHTENNEKTyarnbHOM
06paboTkN MHPOPMALIMM N FTUHTBUCTMKM

pa3paboTuunk cuctem B chepe MynbTUMOAANbHON
6uomeTpum, pacnosHaBaHus U crHTe3a peydun, 06paboTkn 1
aHanu3a ayauo u sugeonHdopmalum

INFORMATION SECURITY - BXOOUT B TOP 50 MUPOBbIX
KOMMAHMWA NO NATEHTOBAHMUIO

KA{PIR|KY 8

ABNAETCS KPYNHEWLIEN B MUPE YaCTHOM KOMMNaHWen,
paboTatoLler B cpepe nHopmaLmnoHHoOM 6e3onacHoCTu

*

* % % *

POCCUNCKAA AKAOEMUS HAYK

MACHINE LEARNING

LINKED DATA

MOBILE NETWORKS
INFORMATION VISUALIZATION

AHOEKC

INFORMATION RETRIEVAL (SEARCH AND RANKING)
EXPLORATORY DATA ANALYSIS

mry
NEURAL NETWORKS

MHCTUTYT NPOBIJIEM YTMNPABJIEHUA (MY PAH)
ROBOTICS

MHCTUTYT CUCTEMHOI'O NPOrPAMMUPOBAHUA (UCY PAH)
NATURAL LANGUAGE PROCESSING

Y4
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Information-centric
networking

Crowdsourcing

SDN

Wearable computing

mHealth (Mobile Health)

3D Printing

Human-centered
computing

Data center networks

Smart Grid

Smart Cities
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JIVOEPDI

1. ClLA
2. BenukoGputaHus
3. Kutan

1. CIA

2. Kutan

3. BenukobputaHus
33. Poccusa

1. CLLA

2. Kutan

3. Benwukobputanus
32. Poccusi

1. CLLA

2. Kutan

3. BenukobputaHus
47. Pocecus

1. CWLA
2. BenukobputaHus
3. Ncnanus

CLA
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1. CWLIA

2. BenukobputaHus
3. Kuran

36. Poccus

1. CLLA
2. Kutan
3. ®paHums
31. Poccusa

1. CLLA

2. Kuran

3. BenukobputaHus
35. Poccus

1. CLIA

2. Kutan

3. BenukobputaHus
42. Poccus
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MATEHTbI

Ad-hoc Networks

Blockchain

Virtual reality

Biometric

Neural Networks

Home automation

Human-Computer
Interaction

Wearable computing

Data intensive
processing

Speech recognition
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1. CWWA
2. AnoHus
3. Kutan
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Kutan
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2. Kutan
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3. AnoHunsa
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AKTMBHOCTb

Sharing economy

Blockchain

Unmanned Aerial
Vehicles

Neural Networks

Autonomous vehicles

Gesture recognition

Robotics

Web-based
interaction

Collaboration

loT
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CTPAHbI-
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. Kntan
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. Nnonsa
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. ClLA
. Kanapa
3. Benukobputanusa
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1. ClLA
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1. CWIA
. Kutan
. AnoHuna
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CLWA
. Kuran
. AnoHus
17. Poccus

1. ClLA

2. Hoeasa 3enaHaus
3. AscTpanusa

31. Poccus

1. CLLA

2. HoBas 3enaHausa
3. ABcTpanus

25. Poccusi
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2. Kutan

3. Manawaus

27. Poceunst
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Health Care
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Android
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Multimedia retrieval

Image classification
Machine Learning
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Computer vision databases
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BbIBOAbI (R

LleHHocTb npoeegeHHoro NAO «Poctenekom» MOHUTOPUHra He TONbKO M HE CTOSbKO B MOSTYYEHHbIX
pesynbsrarax, CKOnbKoO B UHHOBALIMOHHOM METOOMKe ero nposeaeHuns

MeToanka npoBeaeHUst MOHUTOPUHra yHMBeEpcaribHa, 1 MOXET BbITb UCMONb3oBaHa Assi BbiABNEHNS
rnobarnbHbIX HanpaBneHun pasBuTmSa He Tonbko B cdoepe VKT, HO n B ntobown gpyron otpacnu
(bnHaHCLI, MegMUnHaA, NPOMbILLNEHHOCTb)

® o PaspaboTaHHbin [TAO «PocTtenekom» MHCTPYMEHT MOXeET ObITb MCNOSMb30BaH Ha NOCTOSIHHOW OCHOBE B
nllll Lenax MOHUTOPUHra NofiMTUYECKOn, 3KOHOMUYECKON N couuaribHOM CUTyaumm Ha OCHOBE aHanmaa
OaHHbIX N3 coumnanbHbix ceten, CMWU n gpyrmx MHpopmauUnOHHbBIX PECYPCOB B MHTEPECaX rocydapcTsea

y




