NECS technologies classification:
Analysis of EU-Russian collaboration potential

Knaccugbukayna TexHonorni ceTeBbIX BCTPOEHHbIX CUCTEM
W CUCTEM YNpaBNeHNA: aHann3 NoTeHynana B3auMogencTena
mexgay Poccunen n EC

Introduction

The proposed NECS technologies classification is based on:

e the priorities and 7 challenges for ICT research defined in
FP7 ICT Work program 2007-2008 and 2009-2010,

e target outcomes defined in FP7 Work Program 2007-2008
/ Objective 3.7 «Networked Embedded and Control
Systems»,

 target outcomes defined in FP7 Work Program 2009-2010
/ Objective 3.4 «<Embedded Systems design» and Objective
3.5 «Engineering of Networked Monitoring and Control
Systems»,

¢ Strategic research agenda of ARTEMIS,

e |ISTOK EU-RU collaboration taxonomy (developed under
the project ISTOK-RU aiming at strengthening EU-Russian
ICT collaboration)

 Additional materials developed by EECI and by LANIT-TER-
COM

It is a two-dimensional classification based on research and
technology development of applications.

The NECS technologies classification will be used for the
future exercise of technological screening and cross-mapping
of technological offers («<NESC R&D offer») and industrial
needs («NESC users»).

The NESC technology classification might be adjusted
throughout the course of the project, depending on the
results of the project investigations and outcomes.

BeepgeHue

MpeanoXxeHHaA Knaccugomkauma TEXHONOr i CeTeBbIX BCTPO-
EHHbIX CCTEM W CUICTEM YNPABNEHNA OCHOBbLIBAETCA Ha:

 [lpnopuTtetax 1 7 HanpaeneHuAX uccnenoBaHuin B 06nactu
MHAOPMALNOHHBIX 11 KOMMYHUKALUWOHHbIX TEXHONOT WA,
onpeneneHHbIx B 7-ii PamoyHoii nporpamme ana UKT (Pa-
6oune nporpammbl Ha 2007 — 2008 n 2009-2010 rr).

e llenax 1 3apavax, onpemeneHHbIX B 7-ii PamouHol npo-
rpamme Ha 2007-2008 rr.  (Uens 3.7 «Networked
Embedded and Control Systems»)

e LlenAax u 3apavax, onpeneneHHbIX B 7-ii PamoyHoii npo-
rpamme Ha 2009-2010 rr. (Llenb 3.4 «Embedded Systems
design» u Lenb 3.5 «Engineering of Networked Monitoring
and Gontrol Systems»)

e (Tparernyeckom nnaHe MCCnenoBaHuii eBpOnenckoi cTpa-
Ternyeckoii nnargopmsl ARTEMIS

e (CoBmecTHoll Poccuiicko-EBponeiickoii TakcoHomuu KT,
paspabotaHHoii B npoekTte ISTOK-RU (MpoekT opneHTnpo-
BaH Ha ycuneHne B3ammopeiicteua EG n Poccun B cchepe
NKT)

o [lononHuTeNbHbIX Marepuanax, paspadotanHsix EECI (EC)
1 LANIT-TERCOM (Poccus)

Knaccucpukaunua coctouT 13 ByX B3aMMOCBA3AHHbIX YaCTeii:
1) uccnegoBaHuA/TeXHoNOrMYeckue paspabotku u 2) npum-
NoXeHua (npuknagHbie obnactu).

Knaccndukauma TEXHONOTNIA CETeBbIX BCTPOEHHBIX CUCTEM
1 cucTeM ynpaeneHna GymeT MCnonb30BaTbCA ANA CKPUHUH-
ra/BblABNEHNA TEXHONOrW 11 NPOBEAEHMA NEPEeKPecTHOro
aHann3a TeXHONOru4eckux NPeanoXeHuii 1 TeXHonornyec-
Kux notpe6HocTeil.

B knaccudpnkaunio TeXHONOr i CETEBbIX BCTPOEHHBIX CUCTEM
N cncTem ynpaeneHnAa Mmoryt BHOCUTLCA NW3MEHEHWA, B 3aBU-
CUMOCTI OT Pe3yNnbTaToB WCCNENOBaHNiA 11 BbIBOAOB MPOEKTa
NESTER.
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NESC technologies
classification

Four domains within application context
(«NESC users»):

1. Industrial applications
(both transport and manufacturing)

1.1. Transport

1.1.1. Automotive (on board and part
of the roadside infrastructure)

1.1.2. Air transport

1.1.3. Rail (on board and interlocking systems)
1.1.4. Sea transport

1.1.5. Localization

1.2. Smart manufacturing (including industrial
process control)

1.3. Logistics
1.4. Bank and finance

2.Nomadic environments —
«Walk, Talk, Hear, See»

2.1 Wireless communications
2.1.1 — Personal area network (PAN) < 10m
2.1.2 — Local area networks (LAN) < 100 m

2.1.3 — Metropolitan area networks (MAN) <
50 km

2.1.4 — Wide Area networks (WAN) global
2.2 Navigation
2.3 Distant control & monitoring
2.4 Multimedia (TV, radio).

3. Private spaces - «Efficiency, safety
and pleasure in the home»
3.1. Healthcare sector: from “health carer to health
managementr

3.2. Domestic electronics and appliances
(Home centric design /smart home etc...)

3.3. Multi-Media (game, photo, video...)

Knaccucmkauua texHonorun
CeTeBbIX BCTPOEHHbIX CMCTEM
N cucTem ynpaBJieHua

YeTbipe 0CHOBHLIX NpUKNaaHbIX 06nactu («MotpebuTe-
NI CETEBbIX BCTPOEHHbIX CUCTEM 1 CUCTEM YNPaBNEHUA»):

1. MpombiwneHHbIe NpuNoXKeHua
(BK/MOYaA TpaHCNOPT U NPOU3BOACTBO)

1.1. TpaHcnopt

1.1.1 AsTOMOO6UNbHAA OTpacnb (BHYTPU
asTomoOuna n 06opynoBaHie ana 4opor)

1.1.2  aBuakoCMUYeckas nMpoMbIWIEHHOCTb (Ha
60opTy KOpabna 1 Ha 3emre, He BKYaA
ynpaBneHue OBUKEHNEM B BO3[YXE)

I aBALINOHHAA PaaNO03NEKTPOHMKA

1.1.3  KenesHoOopOXHaA 0TPaC/b
1.1.4 mopckoii TpaHcnopTt
1.1.5 [lokanu3auma MecTononoxeHuma

1.2 ABTOMATN4€CKOE NMPOon3BOaCTBO
(BKNt0YaA KOHTPOMb Ha NPON3BOACTBE)

1.3 Jloructnka
1.4 6aHKn 1 PuUHaHCHI

2 «MobunbHble cpeabl»
WUatu, loBoputb, Cnbiwarts, Bugetsb

2.1 6ecnpoBOMIHbIE TEXHONOMUN

2.1.1. — MoOUnbHbIE CETU ManNoro paauyca
neiicteus (PAN)

2.1.2. nokanbHble Mo6unbHble cetn (LAN)
2.1.3. pernonanbHble cetu (MAN)
2.1.4. rnobanbHble cetn (WAN)
2.2 HaBurauua
2.3 ONCTaHLMOHHOE YNPaBNEHUe 1 MOHUTOPUHT
2.4. Mynbtumenna (TenesuaeHue, paano)

3 Jnynoe npocTpaHcTBo (6e30NacHOCTS,

athchekTMBHOCTb M YROOCTBO B JOME)
3.1 30paBOOXpaHeHue: 0T 0XpPaHbl 300POBbLA
[0 CMCTeM MOHUTOPUHIA 300POBbA

3.2 DOMALHAA 3NEKTPOHUKA 11 ObITOBAA TEXHIKA
(YMHbII OM)

3.3 mynbTumegua (Urpsl, OTO, BUAEO...)
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4.Public infrastructure — «Secure and
dependable environment»
4.1. Urban infrastructures (electricity, gas,
water production and distribution networks)
4.2. Public health (hospitals, health centers, etc.),

4.3. Education and leisure (schools, parks,
sport centers, etc.)

4.4, Security services (police, military, emergency
services, etc.),

4.5, Optimisation of transport systems in urban areas,
etc.

Three transversal areas within research and technology
development (“NESC R&D offer”):

5. Heterogeneous distributed networks

5.1 - Design
5.1.1 - Safety
5.1.2 - Security
5.1.3 - Dependability
5.1.4 - Cost and energy efficiency
5.2 - Architectures
5.2.1 - Composability
5.2.2 - Modularity (Plug & Play)
5.2.3 - Programmability
5.2.4 - Scalability
5.2.5 - Standardisation and interoperability
5.3 - Hardware/Software platforms
5.3.1 - Lighweight OS and kernels
5.3.2 - Radio interfaces
5.3.3 - Sensors
5.3.4 - Actuators
5.4 - Engineering methods

5.4.1 - System-level model-based tools and
design processes for fault adaptation &
recovery

5.4.2 - Unification of approaches from computer
science, electronic engineering and control

5.4.3 - Advanced model-driven development for
platform based design

5.4.4 - Test, validation and verification tools.

4 06wecTBEeHHaAa uHthpacTpykTypa —
0e3onacHaa n HajeXHaa cpena
4.1. ropofckan NHpacTpyKTypa (3NeKTpuyecTso, ras,
BOOOCHaOXeHe)

4.2. 001WeCTBEHHOE 30PaBOOXPaHEHNE (60NLHULbI,
LIEHTPbI 300POBbA, N T. MN.)

4.3. 06pa3oBaHue 1 OTAbIX (LIKOMbI, NAPKW, CNOPTIB-
Hble LIEHTPbI N T. 1.)

4.4. oxpaHHble ycnyri (MUNULIAA, BOEHHbIE, YPE3BbI-
YaiiHble cnyXobl 1 T. 1.)

4.5. onTumun3auma TpaHCMopTHbLIX CUCTEM B ropofax
nTt A

Tpu 00nacTi Hay4HbIX UCCNENOBaHNI 1 Pa3paboTok
TEXHONOT A CETEBbIX BCTPOEHHbIX CUCTEM W CUCTEM
yNpaBneHna (TEXHONOrnYecKne NPeanoxXeHnsa):

5. leTeporenHbie pacnpeneneHHbIe CeTu

5.1 Paspa6otka
5.1.1 — 6e30MacHOCTb
5.1.2. — 3aWunLIEHHOCTb
5.1.3. — (yHKUNOHANbHAA HAIEXHOCTb

5.1.4. — aHepreTnyeckasa n LieHOBaA
3P eKTUBHOCTL

5.2 CTpyKTypbl
5.2.1. —noppep)xka KOMMOHEHTHOrO NoAxoaa
5.2.2. — MonyNbHOCTb
5.2.3. - [Nognepxka nepenporpaMMnpoBaHung
5.2.4. — macwTabupyemocTtb

5.2.5. — CTaHOapTM30BaAHHOCTb 1 BOSMOXHOCTb
B3aUMOMIEICTBNA CETeli

5.3 [lporpammHo-annaparHble Nnatgopmbl
5.3.1. — 06ner4eHHble ONepaLioHHbIE CUCTEMbI 1
Anpa
5.3.2. — paano nHTepdeiics
5.3.3. — ceHcopsl
5.3.4. — NCNONHNTENbHbIE MEXaHWU3MbI
5.4 TexHuyeckue meTtofbl

5.4.1. - OCHOBaHHble Ha MOAENAX UHCTPYMEHTbI 1
npoLecchl pa3paboTKil CUICTEMHOTO YPOBHA
OnA apantauum K owmnbkam n
BOCCTaHOBMEHIA NOCMe OO0k

5.4.2. YHudmkauua nogxomnos, UCMNONb3yeMbIX B
KOMMbIOTEPHbIX HayKax, ANEeKTPOHHOI
TEXHUKE nynpaBneHui




6. Seamless connectivity

6.1 - Cross domain connectivity (multi-homing)

6.2 - Roaming

6.3 - QoS awareness

6.4 - Privacy, security and trust
6.5 - Predictable connectivity

6.6 - Management of temporal and spatial
uncertainties

7.Large scale dynamic system control
and middleware

7.1 - Network centric algorithms
7.1.1 - Resources discovery
7.1.2 - Resources management

7.2 - Object/service
7.2.1 - Definition
7.2.2 - Instantiation

7.3 - Configuration and decision making
7.3.1 - Ad-hoc cooperation
7.3.2 - Robustness
7.3.3 - Predictability

7.4 - Abstraction and virtualisation

5.4.3. CoBpeMeHHble, OCHOBaHHbIE HA MOMENAX
MEeTOfIbl pa3paboTku anA
VHCTPYMEHTaNbHbIX KOMI/IEKCOB
MPOEKTPOBAHA

5.4.4. NHCTPYMEHTbLI TECTUPOBAHNA, Banuaaunu 1
BepuduKaumnn

6. Mpamon goctyn

6.1 MexnomeHHaa cBA3b
6.2 PoymuHr
6.3 OcBenoMNEHHOCTb O Ka4ecTBe 0BCMYXKIBaHNA

6.4 O6ecneveHune 630MaCHOCTHA, 3aLNLLEHHOCTHN,
[0BEPUTENbHOCTHA

6.5 lporHo3upyemble CBA3N

6.6 YnpaBneHne BpeMEHHLIMI 11 MPOCTPAHCTBEHHLIMIA
HeonpeneneHHoCTAMM

7. KpynHomacwrtabHoe ynpasneHue
AUHAMWYeCKuMu cuctemamu
u uHdppactpykryproe Mo
7.1 anroputmsl, OPUEHTUPOBAHHBIE HA BbIMNOMHEHNE B
KOMMbIOTEPHBIX CETAX
7.1.1 — o6GHapyXeHune pecypcos
7.1.2. —ynpasneHue pecypcamu
7.2. 006beKTbI/yCnyri
7.2.1. —onpenenexne
7.2.2. — KOHKpeTu3auua
7.3. — KOHDUrypauma n npuHATNE peLieHnii
7.3.1. — HenocpencTBeHHOE B3auMOfeiicTBIe
7.3.2. —3anac npo4HOCTH
7.3.3. — npeackasyemocTb
7.4.— abcTpakuma n BUpTYyanu3auna
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