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VIHTEPHET BeLlen Kak
TexHonorung



C TOYKN 3pEHUS
npeanpuHMMaTenbCTBA,
MHTEPHET BELUEN ITO
TEXHONOrns, KotTopas
obecne4ynBaeT
B3anmMoaeuncTemne
Bewen, naen
NaHHbIX

s

People to People to
people machine
(P2M)

(P2P)

MHTEPHET BELLEW
KAK TEXHONOrns

Machine to
machine (M2M)




®* «Beuwb», NPUMEHUTENBHO K UHTEPHETY BELLEN - 3TO OOBEKT
donsmnyeckoro mmpa (punsnyeckmne BeLin) nnu
MHJOPMaLMOHHOIro Mmpa (BMpTyanbHble BELLN), KOTOPbIN
MOXXET ObITb MOAEHTUDULMPOBAH N NUHTETPUPOBAH B CETHU
CBSA3U

PekomeHgaumm MCO-T Y.2060 (06/2012)
MexxgyHapoaHOro coto3a anekTpoCcBA3n
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®* BO3MOXHOCTb 00WAaTbCa U JeUCTBOBATb COBMECTHO
Nno3BosiseT ObiTb bonee apPEKTUBHBLIM

®* [lpaBUnbHO opraHM3oBaHHbIE COBMECTHbLIE OEUCTBUA
OTHOCUTENBLHO HECMOXHbIX YCTPOWUCTB MOIYT pellaThb
3aga4un boriee NPocTo U IPPEKTUBHO, YHEM CO3aaHUNE
CITOXXHbIX aBTOHOMHbIX CUCTEM

®* IHTepHeT Bellen - 3TO rnodanbHas MHPPACTPYKTYPA,
no3sondowaa Pu3anyeckum n BUpTyanbHbIM YCTPOUCTBaM

obLaTbCcsa Mexay cobou.

© A.KopHunos, 2019



B3anmogencteme mexay yCTponcTBamMm He ABndeTca YeM-TO
HOBbIM, TaK e, KaK Ntoan Mornu obLlaTtbecst Mexay coooun u
0o nHtepHeta. OgHaKo MHTEPHET U3MEHSIET dOPMbl 3TOTO
B3aMMOOENCTBUSA

® «VHTepHeT Bellen - rnobanbHaa NHPpaCTPYKTypa Ans
MHOPMaLIMOHHOIo obLecTBa, KoTopasi obecne4ynBaeT
BO3MOXXHOCTb NpeaocTasrieHna bonee CrnoXHbIX yCcnyr
nyTem coegmHeHusa apyr ¢ apyrom (pmsnyecknx u
BUPTYarlbHbIX) BELLEN HA OCHOBE CYLLECTBYHOLLUX U
pa3BmBaoLLnXca PyHKLUMOHANbHO-COBMECTUMbIX
MHOOPMaLIMOHHO-KOMMYHUKALMOHHBLIX TEXHONOTNINY.

PekomeHaaunn MexxgyHapoaHOro coto3a 3J1eKTPOCBA3N
MCO-T Y.2060 (06/2012)
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INCREASING COMPLEXITY @ ptc
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INCREASING COMPLEXITY @ ptc
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INCREASING COMPLEXITY @ pic
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INCREASING COMPLEXITY @ pic
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REDUCING COMPLEXITY
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VIHTEPHET BeLLEeN KakK
MHPPACTPYKTYpa
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VIHTEPHET BeLleN Kak
MHPPACTPYKTYypa 1 TEXHOOINSA

®* WNHTepHeT Bellen B Y3KOM CMbICIE - UHAPPACTPYKTYpPA, B LUMPOKOM -
«KOHLUenuua, UMerLLLYy0 TEXHOIOrM4Yeckne 1 coumnarnbHble

nocnencTeBuUsa»

®* TexHonormm MHTepHeTa BELLEN - COBOKYMNMHOCTb CPEACTB U
CcnocoboB, BbITEKAIOLLMX N3 COCODHOCTU «BeLLEN» - OU3NYECKUX U

BUPTYalibHbIX - B3aUMOOENCTBOBATb APYr C APYroMm, C NMogbMu U C
OAHHbIMUW ON19 OCYLLEeCTBNEHNUS COBMECTHON AEATENbHOCTU

NHTepHeT NHTepHeT MaccoBbin MobwnnbHbIN NHTepHeT
«SINLLEer0N0OBbIX» FMKOB NHTepHeT NHTepHeT BeLLen
1969-1995 1995-2000 2000-2007 2007-2011 2012 n panee
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VIHTEPHET BeLlen Kak
MCTOYHUK LIEHHOCTU



® «YMHOe» noBeaeHne MOXeT AaTb CyLLEeCTBEHHbLIN NMPUPOCT
«MNONIE3HOCTU» - TOU LEHHOCTU, KOTOPYIO NpeacTaBnsgeT
OaHHoOe yCTPOUCTBa UM cuctemMa ana nonb3oBaTend.

®* Belu cTAHOBATCA «YMHbIMU» 3@ CHET TOrO, YTO CMNOCOOHbI
obLaTbCca ¢ Apyrumun BeLamMmu

®* PelweHunsa Ha ba3e nHTepHeTa BeLlen CTaHOBATCH BCE
bonee BOCTpebOBaAHHbLIMW NMOTOMY, YTO AAOT BO3MOXXHOCTb
nony4yaTb NOCTaBLUMKAM «YMHbIX TEXHONOMMNY
OOMNONTHUTESBbHYIO NPUBBLINL C CYyLLECTBEHHO MEHbLLLNMMU
3aTpaTamMu.

© A.KopHunos, 2019



daKTopbl pocTa

®* «YMHas» Bellb MMEET, KaK npaBuno, bonee
BbICOKYIO LIEHHOCTb A9 NoKynaTens nnu
3aKa34uka, No CpaBHEHUIO C OObIYHOWU;

* «Cpoenatb» Bellb «pa3yMHOWN», UCMOSb3Yy4
MeXaHN3Mbl K KOHHEKTUBHOCTU», KaK NMpaBuno,
ropasgo npoile v gewiesne, YeMm nyTem ee
YCINOXHEHUA UNN «MHTeNnneKTyanusaummny.

© A.KopHunos, 2019



VIHTepHeT Bewen B 2018 roay

(n3 goknaga Capgemini Digital Transformation Institute)

®* Harley Davidson cokpaTtun uukn npousBoacTBa Ha 3aka3 B 36 pa3 1 yBenu4iusn ooLyo
peHTabernbHOCTb ¢ 3% a0 4%, nepengsa Ha Npomn3BoACTBO C nogaepkkon loT.

®* Rolls-Royce ncnonb3yet loT ana noBbIlLEHNS TONSTIMBHOWU 3PMEKTUBHOCTUN PEAKTUBHbLIX
asuraTenen, onTUuMmM3aunum TpaekTopum nosrieta n ynyylleHns TEXHNYECKOro oocnyxmBaHus,
N JOCTUTI coKpalleHns notpebnenus Tonnuea Ha 1%, 4TO NpmMBeENo K 3koHOMUK B pa3amepe $
250 TbIC. NpK UcnonbL3oBaHUM OQHOIo camosieTa B roa.

* Royal Dutch Shell cokoHoMmuna $ 1 mnH nHeBecTupoBa $ 87 TbiC. HA ANCTAHLIMOHHOE
peLleHmne no MOHUTOPUHTY U 0DCNYXXMBaAHUIO aKTMBOB Ha OCHOBE |0T, KOTOpPOE OTCNEXNBaeT
neaternbHOCTb Ha 80 HEPTAHBIX MecTopoXxaeHuax B 3anagHon Adpuke. ExerogHas oobblva
HedOTU Ha HEDTAHBIX MECTOPOXAEHUSAX cocTaBnsieT okosio 600 000 6appenen.

® MOHUTOPUHI OKpYXaloLLen cpeabl, UHTENEKTyanbHbIM y4eT, HabnogeHne 3a
BblpaLLlMBaAEMbIMU PACTEHUSIMU U pa3BedKa 3anacoB SIBASOTCS Hanboree nepcrnekTuBHbIMU
obnactamm, B KOTOPbIX MOXHO OyaeT HabnogaTe HanboNbLUYO BbIroay OT MCMNOJSIb30BaHUSA
loT B 2018 roay.

®* HO: 60% npeanpuaTtuin He obnagatoT BO3MOXHOCTAMM aHanmaa, YTobbl BOCNONb30BaTbCA
npenmMyLLLecTBaMn OT HaKOMMEHHbIX C MOMOLLbIO [0T gaHHbIX.

© A.KopHunos, 2019



VITak,

®* CoBMECTHaA AeAaATenbHOCTb MPOCTbIX YCTPOUCTB

pellaeT npobnemy, Kak npaBuno, 3IpdeKTUBHEE,
4yeM co3faHune cneunanm3npoBaHHOM CUCTEMBI.

® «KOHHEKTUBHOCTb» AAaeT BO3MOXHOCTb caenaTh
Belllb «pa3yMHOW», KaK npaBuno, ropasgo
npoLle u gewesne, YeM NyTeM ee
«UHTENNEKTyanmsaunumy.

* «PasymHoCTb» Belen - adodPeKTUBHbLIN CNOCOD
co3aHnA UEHHOCTU B KOMMEPYECKUX MPOEKTaX.

© A.KopHunos, 2019



®* CoBMecTHas 4esaATeNbHOCTb NPOCTbIX YCTPONUCTB peLuaeT
npobnemy, Kak npaBuno, apdekTnBHee, YemMm co3gaHune
crneunann3npoBaHHOU CUCTEMDI.

® «KOHHEKTMBHOCTb» OAaEeT BO3MOXXHOCTb caenaTh Bellb
«pa3yMHOW», Kak npaBuno, ropas3go npoile u gelluesne,
yeM NyTeEM ee «UHTEeNMeKTyanmsaumum.

®* «Pa3ymMHoCTb» Bellen - adpdPeKkTUBHLIN Crocod co3gaHus
LLEHHOCTU B KOMMEPYECKUX MPOEKTaX.

© A.KopHunos, 2019



PyHKUMOHAIbHOCTb NPOAYKTa BCE DorblUe rnoBbiLLaeTcs 3a
CUYET ero «pasyMHOCTU», 3aTEM - B3aUMOAENCTBUA MeXOY

npoaykTamm n oobegnHeHUa B CUCTEMbI, 3aTEM —
B3aMMOAOENUCTBUS CUCTEM MexXay coboun.

Smart Smart, Connected
Product Product
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OCHOBHbIEe NOHATUA
MHTEPHEeTAa BeLleWn
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JKocuctema u
enoBble Ponu
MHTEPHETAa
BelLlen

GCHOEHBIE MTTPOKH

HA FbIREE ¥CAYT
WMHTEFHETA BELLEK

M KX B3AHMMOOEHCTEHE




«JTtobasa punsmnyeckas Bellb MOXeT bbITb NpeacTaBrieHa B UHOOPMAaLMOHHOM MUPeE C
NMOMOLLIbIO OaHON nnn bonee BUPTYyarnbHbIX BELWEN, OOHAKO BUPTYalnbHasa BELLb MOXET
cyllecTBoBaTb 1 6e3 Kakon Obl TO HX BbINTO COOTBETCTBYHOLWLEN €U DU3NYECKON BELLNY

PekomeHgauumn MCO-T Y.2060 «Ob30p MHTEpPHETA BELLEN Y

POusnyecKHH MHP

@ Ousuueckas seun

¢2) BupryaibHas Beub

« » CBs3b
-~ » OrobpakeHue
<«—a —» CBA3b Yepes 1umno3

<4—bh—» CesA3p 0e3 1IUTIO3A

4 C—» [Ipamas cBA3b

NudopManmoHHBIH MHP

Q

27
D

Y.2060(12) FO2

© A.KopHunos, 2019



Lindoposon aeonHuk (digital twin): BupTyanbHaa moaerns,
Beayllas cebsa B 3agaHHbIX YCNOBUAX MAEHTUYHO
dn3nyeckomy obbEKTY

Fleet Aggregate
Operational e
History
Main‘tenance |
Physical Asset History Digital Twin
— Real Time

444 .",;‘-T Operational Datp

FMEA
CAD Model Physics Based Models
+ Statistical Models
FEA Model + Machine Learming

(Image courtesy of Loginworks.com)
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TexHonornsa «yndpoBbIX
OBONHUNKOB»

®* Pas kn4yeBbiM CTAHOBUTCA OOMEH
MHJOpMaLUMeEN MexXay YCTPOoOUCTBaMU,
TO eCTeCTBEHHO BCE, YTO KacaeTcH
9TOro obmeHa, BbIHECTU B eUHOE
MHPOPMAaLMOHHOE MPOCTPAaHCTBO.

® llocTeneHHO y peanbHbIX YCTPOUCTB
TaM NMoABNATCA CBOU «UMUdpOoBbIE
OBouHMKN» (digital twins), n Bce
onepauuun, cBsi3aHHble C OOMEHOM
MHJOpMaLMeN, NPON3BOOUTCA YXKe Ha
LMPPOBOM OBONHUKE, a pearnbHoe
YCTPOWUCTBO NULLb Mosny4vaeT yxe
rOTOBYH UTOroBYIO MHd OpMAaLUIO O
HEODOXOAMMOM COCTOSAHUN, KOTOPOE
OHO AOJKEH NPUHATD.

© A.KopHunos, 2019



[TnaTdpopmbl, 0becnevymnBatoLLne
B3anMOJeNCTBME YCTPOUCTB
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BO3MOXHOCTU nonHoueHHou loT -
nnaTgopMbl

®* CBa3b 1 Hopmanusauma (Connectivity & Normalization):
00beanHAET pasnnyHbIE NPOTOKOMbI N Pa3fNYHbIE
doopmaTtbl AaHHbIX B OAWH «NporpamMmMHbIny MHTepdeinc,
rapaHTUpya TOYHYHO nepegadvy gaHHbIX 1 B3anmMoaencTeme
CO BCEMU YCTPOUCTBAMM.

®* YnpasneHue yctpouctsamu (Device management):
obecneymBaeT npaBUNbHYO PaboTy NOAKMHOYEHHbLIX YMHbIX
YCTPOUCTB, becrnepebonHyto paboTty natyem n oOHOBNEHUN
051 NnporpaMMHOro obecnevyeHnsa 1 NPUNOXeHMH,
paboTaloLmnxX Ha YCTPOMNCTBE UMM NOrPaHNUYHbIX LLSHO3ax.

© A.KopHunos, 2019



BO3MOXHOCTU NOSIHOUEHHOU |oT-
nnaTtdgopmbl (NpoaormkeHue)

®* basa gaHHbIx (Database): macwTabmnpyemoe xpaHunuiie
OAHHbIX YyCTpoUcTBa obecnevymBaeT TpeboBaHUA K
rmopmnaHbiM obnavHbiM 6a3am gaHHbIX HA HOBOM YPOBHE C
TOYKUN 3peHNS obbemMa JaHHbIX, pa3HOODbpa3ns, CKOPOCTU U

npaBaNBOCTW.

®* Ob6paboTtka n ynpasneHue gencremamu (Processing &
Action management): gaHHble BNUAIOT Ha COObITUA B
pearibHOCTU C NOMOLLIbIO TPUITEPOB COObLITUNHBIX CODLITUN
Ha OCHOBE NpaBuIl, YTO NO3BOSIAET BbINOMHATL YMHbIE
O0EVNCTBUA HA OCHOBE KOHKPETHbIX AaHHbIX JaT4YMKOB.

© A.KopHunos, 2019



BO3MOXXHOCTU NonHoueHHou loT -
nnaTtdopmbl (MPOOOIMKEHNE)

®* AHanutuka (Analytics): BbINONMHAET KOMMNMNEKCHbLIW aHa- N3
OoT 6a30BoOW Knactepusaumm gaHHbIX U rnyboKkoro
MaLLUMHHOIo 00y4YeHUa 40 NPOrHO3UPYHOLLEN aHANUTUKW,

n3BrekaroLwen HandbonbLUy LEHHOCTb U3 NOTOKA AaHHbIX
loT.

®* Busyanusauua (Visualization): no3sonsiet genartb
BUOMMbIMWN 3aKOHOMEPHOCTU U HabnogaTb TEHOAEHUUN U3
naHeneu susyanmsauunun, rge AaHHble HarngagHo
n3obpaxkarTca Yepes NMMHENHbIE UM NHble AnarpamMmsl,
2D- nnn gaxxke 3D-moaenu.

© A.KopHunos, 2019



BO3MOXHOCTU nomnHoueHHou loT -
nnatdopmbl (NpoaoSKEHNE)

®* BHewHune nHtepdoencel (External interfaces). nHterpaumns
CO CTOPOHHMMM CUCTEMAMM N OCTarlbHOW YacTbio bonee
Lunpokoun NT-akocuctembl Yepes BCTPOEHHbIE MHTepdrenChl
npuknagHoro nporpammmpoBaHua (API), komnnekTbl
pa3paboTkn nporpammHoro obecnevenus (SDK) n wnto3bi.

* [lononHutenbHble NHCTPYMeHTLI (Additional tools):
No3BONAT pa3padboTynkam loT co3zgaBaTb NPOTOTUNMDI,
TECTUPOBATb U NpogaBaTb NpUMepbl ncronb3oBaHusa loT,
co3gaBas Nnat@oOpMeEHHbIE 9KOCUCTEMHbLIE NPUNOXEHUS
ONna Bu3yanusauumn, yrnpasreHUa N KOHTPONS
NOOKIMHOYEHHBbIX YCTPOWUCTB.

© A.KopHunos, 2019



He aBnsa0TCA nonHoueHHbIMU loT-
nnaTtgopmMmamMu B NOJTHON MEPE:

Connectivity / M2M platforms, T.e. nnatdopmsbl, B cBOeN paboTe
dokycupyroineca Ha cBs3n YMHbIX OOBbEKTOB Yepes
TeNeKoOMMYHUKaALUMOHHbLIE CETU, HO peaKko — Ha 0bpaboTke curHanos OT
aaTtymkoB (Hanp., Sierra Wireless’ AirVantage).

laaS backends — «MHpacTpyKTypa-Kak-cepBmUC», CEPBEPHI,
npeaocTaBNAlOLLNE XOCTUHI-NPOCTPAHCTBO U BbIYUCIIUTENbHBIE MOLLIHOCTH
ana npunoxexHun mn cepeucos ang loT (npumep — IBM Bluemix, Ho He IBM
loT Foundation).

Hardware-specific software platforms - cobCcTBEHHbLIN NpOorpaMmmHbIn
O63keHO Ons «yMHbIX» ragkeToB (Hanp., Google Nest).

Consumer/Enterprise software extensions - nakeTbl KOPNOPaTUBHOIO
nporpamMMHOro obecrne4yeHusa n onepaunoHHbIE CUCTEMbI, OTKPbITbIE AS14
nHterpauun loT-yctpouncts (Hanp., MS Windows 10).

© A.KopHunos, 2019



Beayuimne Urpokn pbiHka loT-nnatgpopm

IDC MarketScape loT Platforms (Software Vendors)

| eaders
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Qws

Bosch Software

‘ Innovations
Oracle

|\ LogMeln © o
Fujitsu

Strategies

|IBM
GE Digital
L
@Micmsmft
O SAP
Ayla Networks
HPE

Major Players

Contenders

Participants

Source: IDC, 2017
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Smart Connected Products
(SCP)

®* Ecnu TexHun4veckne nsgenus,
B3aMMOOeUCTBYOLME Yepes
MHPOPMaLMNOHHO-KOMMYHUKALIMOHHbIE CETN,
MOryT bonee a(peKTUBHO pellaTh 3aga4vn
COBMECTHO, TO No4YemMy Obl M3HAYaNbLHO He
co3gaBaTb X OPUEHTUPOBAHHBLIMM HA TaKoe
B3anMoadencTeme, YyTobbl MakcumMmaribHO
MCNOSib30BaTb NPENMYLLECTBA TaKOro
noagxona?

®* [1ng aToro nsgenue OOfmKHO:

What Smart, Connected Products?

Physical component &R (% )
+ Smart component

+ Connectivity component o
= Smart, connected product Q' J

One-to-One One-to-Many Many-to-Many
Many-to-One

How Smart, Connected Products Are Transforming Competition
Michael E. Porter and James E. Heppelmann
Har vard B‘J‘:'.'I"_'.‘.\i\ f-\"‘_"."i"..\'." f"Ji"."C"'IL’_" .'-'I::l 14 /I""-\

lonsign

Snrard Connections

® Bo-nepBbIX, MMETb TEXHMUYECKNE BO3MOXHOCTU AS1s1 B3auMoencTauns (B 4aCTHOCTMH,
MMEeTb B COBCEM COCTaBe COOTBETCTBYIOLLME YCTPOWCTBA, obecneymBatoLLmne

KOMMYHUKaLMIO).

® Bo-BTOpPbIX, ObITb JOCTATOYHO «YMHbI», YTOObI 3TU BO3MOXHOCTWN UCMOSIb30BAaTb

BO3MOXXHOCTU B3aUMOOENCTBUS.

© A.KopHunos, 2019



Ctek npoekta SCP

Smart, Connected Product
SCP Stack

© A.KopHunos, 2019



VIHTEpPHET BeLlen
LMPPOBOE NMPOnU3BOACTBO

DN3IVMYECKMIA MWP - JKEnnyaTauma u

OVIMIECKVI NPOLYKT MpoaykT B NPOU3BOACTEE o6cnyxueaHue
npoaykTa
4 X
‘ Jl-neyatb ‘ ‘ YumHoe ‘
| | | npowssopctee |
LMDPOBLIE LinchpoBoe npoekTupoBaHue 112121:‘;‘: NHTepHeT Bewel
TEXHONOMAM (CAD/CAM) WKknom (PLM) (loT)

LIN®POBOW MUP - Llnchposas
LMPPOBOWK NMPOOYKT MOOeNb

LinchpoBon OBOWMHWK
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KoMmepumnanusauyus
TEXHONOIMMnN MHTEPHETA
BelLlen



DBOMNOLUNA BO3MOXHOCTEN «YMHOU»
TEXHUKM

MOHHTOPUHT

Hatunky n BHELH®E NCTOY-
HYK¥ A3HHbIX NO3BONSIKOT

cneguTb

* 33 COCTOSIHVEM NPOoAyKTa

* 33 BHELHe cpenow

* 33 paboton W akcnayara-
UMEN NPOAYKTa

OyHKLME MOHUTOPUHIA

nossonsier obopynosanuno

Npeaynpexanars 1 yBeaoMNfTh
06 nameHeHnsxX.

Ynpaenexue

MO, BcTpoeHHOE 8 NPoAYKT

#nn 0bnaxko npoayxTa,
no3sonser

* YNP3EBNSTh OYHKUNAMM
obopyposasns

* [enaTe NepcoHanbHbie
HACTDOWKMK

MX MOXXHO pasfenuTb Ha YeTbipe rpynnbl: MOHUTOPUHT, ynpasneHue, ONTUMMU3auus
¥ aBTOHOMHOCTb. KaXkgan cnegyoulan 3aBUCHT OT NpeabigyLue:

CKaXkeM, 4Tobbl y 06opyaosaHus bbina GyHKUUA ynpasneHus,
eMy HY)XHa QYHKUUSA MOHUTOPUHra.

6 brarogaps MOH#TO-

PUHTY W yNpasnexn:o

NOKBNKOTCH AaNTODUTMBI,

ONTUMU3ADYIOLLIME pa-

boty # sxcnnyatauwo

obopynosaHms, yTobe!

* yny4wnTs ero paboty

¢ obecneunts npegynpe-
AUTENDHYO ANArHOCTHKY,
obcnyxmuBar“e n peMoHT

ABTOHOMHOCTS

Q MosuTopuHr, ynpasnexsne

W ONTUMK33UNA NO3IBONRKOT
obopynoaannio

¢ pabortarth 33TOHOMHO

* 3BTOM3TVMECKM KOOpP-

LMHNDPOS3aTh ero paborwl
C APYrM¥ KOMNIOHEHTIMM
¥ CrCTEMaMK

* 3BTOHOMHO aobaensTs
HOSbIE QYHKUMM U MHAVBNK-
LYanbHbLIe HACTDOWKM

* OCYWECTBNNATL Ca-

Source: http://hbr-russia.ru
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ObHapyxeHne aHoManun




[lononHeHHas peanbHOCTb KakK
MHCTPYMEHT MOHUTOPUHra

INTRODUCING THE THINGWORX STUDIO SUITE e thingworx:

ThingMark

ldentify and
track Things

thingworx® studio fthingworx' view

7

( ren te MaAanaadae and Deliver ( AN<tLiMmaoe
N [ t; A b IV \‘\_," r A vl C - [ INA L/OUIILY O N\ S AW -
N

Experiences Experiences Experiences
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Bbirogbl BO3MOXHOCTM CNOCOOHOCTU K B3aMOOENCTBUAM
(connectivity) B NpoOMbILLIITIEHHOM MPOM3BOACTBE

Columbus/The Manufacturer survey

© A.KopHunos, 2019



Kak yMHble
«CBA3AHHLIEY
NPOAYKTh
MCMNONMb3YyIOTCA B
peanbHOM MUpe,
4YTOObLI reHepunpoBaTb
LleHHble OaHHble,
KOTOPblE MOIYT
MCMNoNnb30BaTbCS UX
N3roTOBUTENAMUN, TaK
N B «CBA3AHHOM
npeanpuaTum» loT-
OaHHble OyayT
oborawaTtb n
npeobpa3oBbIBaTb
doyHKUMOHAamNbHbIE
obnactu B
opraHu3auun

* Remote Serace
e Predictive Maintenance
» Enhanced Customer Service

» Uisage-based Billing
o Warranty Management
« Point-of-Sale Payments

o Lead Generation
o Account Management
o Up-sell, Cross-sedl

« Connected Manufacturing Intelligence Kﬁ’,

» Consumables
» Asset Tracking & Management

» Usage-based Product Design
» Remote Software Management
» Connected Quality

© A.KopHunoB. VIHTepHeT Beluei: Moaenu ycneum@d%lﬂ%ﬂéﬂ?@lgcng



VICTOYHUKN LLIEHHOCTU NPU UCMONb30BaHUN
MHTEPHETA BELLEN

Improve Customer Experience Optimize Business Processes

Leveraoe data from connected Combine resl-tirme data with existing

products for improved service, systems 1o increase efficiency.
suppart and usabildy.

Differentiate Offering New Revenue Streams
Increase pace of product and Unlock new business models
SOrVICe Innovation, and realze new value-add
opportunities

Source: PTC REPORT: IoT FOUR VALUE OPPORTUNITIES
© A.KopHunos, 2019



Source: PTC REPORT: IoT FOUR VALUE OPPORTUNITIES
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OnTnmMmmnsaumnst busHec-npoLLeccos

TR L LN, L .
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- T = L Se Ny )

Source: PTC REPORT: loT FOUR VALUE OPPORTUNITIES
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[lnapdepeHUumnauma npeanoxXeHnn

Source: PTC REPORT: IoT FOUR VALUE OPPORTUNITIES
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HoBble NCTOYHUKN 0OoX0Oa

Source: PTC REPORT: IoT FOUR VALUE OPPORTUNITIES

© A.KopHunos, 2019



Mopenb pa3BUTUA «CBA3aHHbLIX» NMPOAYKTOB

Source: PTC REPORT: SECURING COMPETITIVE |IoT ADVANTAGE VIA A CONNECTED PRODUCT MATURITY MODEL
© A.KopHunos, 2019



Mopenb pa3BUTUA «CBA3aHHbLIX» NMPOAYKTOB

Source: PTC REPORT: CONNECTED PRODUCT VALUE CURVE
© A.KopHunos, 2019



MHTEepHeT Bellen co3gaeT BO3MOXHOCTU OJ151 HOBbIX OU3HEC-
naewn, Ansg noBbILLEHUA KavyecTBa yCnyr, ynyJleHusa OnsHec-
npoueccoB, anddepeHUMpoBaHNA NPOAYKTOB U BpeHa0B

plplelip- Ld -

Integrate Coail Bernalds

Pkt hd B -':'-l'l-'l|:.'i'l" Eodl B il - brablE el servcEsupport
SJETWICE * Ireradasedams opes prodel paly
Coxt Benall Lokl Baralits Fadecs marranly clainmm Illlll_!.l'lilil‘I'II-:-rI'II.illl."l'J'i'lll_!
1=ENENCE
: h Had udw gl wopp e ard R chase SUpEart ol | themes
E':r'!“::l:':;:::"'m“"r- rru T o P o ik 6 e Andmimber Riraiarrm Eanelils
Ferease lired -1 e rales ¢ Decree Tiekd vslis with Padhucn praduct fslur e * Iieredsermarkal share wilh grealer
e nLanwe 00N -
R e enist ol 5 oTowa re uipdanes P |I L empad A rea o iiferenliaban
Fesanum Hanedils AN L [ © Charge price premium
Ea Rey Benefits NETEESE Mar ke $hare via *  Espand markal wilh pay-p=ar-us g
bﬁﬁ;ﬂraluimt'lmptmt I inuplina aperior design ol g
T R e e AP (P lsusEar] pramiumalAg £ nab e upielland aross-saling T T A L e
- InreasEmarkEi share s SHpolanilas eapanced poeciplipandindusry
berier marker anMysis offerings
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YpoBeHb

MCNnoNnb30BaHUA NMMpnmepbl BO3MOXHOCTEN
TexXHOoNnormu

O6cnyxuBaHue /| * NpeBeHTUBHbIN (MPOAKTUBHbIN) MOHUTOPUHT

COMnpoBOXAeHMe s
* yaaneHHas noctaBka NporpaMmHOro obecne4yeHnsa n ero o6GHOBNEHUN
* yAaneHHbI OOCTyN, obcnyXnBaHne u yctpaHeHne HEMCNPaBHOCTEN
AHanuns * MPEeBEHTUBHbIA MOHUTOPUHT
* naeHTndukaumsa npodnem B NpoLieccax N3roToBneHNs N 00CnyXnBaHus
* OTYETbl O COCTOSAHMUM N UCMOSTb30BaHUN NPOAYKTOB B pearlbHOM BPEMEHMU
UHTerpauus * 3aMKHYTbIV LMKIT yNpaBrneHust XKM3HEHHbIM LIMKITOM NMpoayKTa

°* YyhnpaBlieHne KOHCbI/IpraLI,I/IFIMI/I N rapPpaHTUAMHA
* vyhnpasBJrieHne 3HaHNAMU U yaalieHHad ONarHOCTnKa

* ynpaslieHne Ka4eCtBOM N PUCKaMU

© A.KopHunos, 2019



[ lpumep pelueHuns

Business Initiative

Most manufacturers sell products to customers and then lose
connection with those products until they are called to service
them. This manufacturer had a vision to use Intemet of Things
technology to connect its air compressors and monitor their
performance remotely, enabling better services and eventually a
new way of delivering those services.

Seeing that vision through began with a proof-of-concept of
ThingWorx technology, guided by the loT experts at PTC Global
Services

= CONCEPT TO DIVERSIFED NORTH AMERICAN MANUFACTURER SEEKING BETTER SERVICE '°° pr

Company Pain Points

+ Service techs could only read an air compressor’s operational status when they were at the
customer location, hard-wired into the machine

«  Service effectiveness & profit were hindered by the need to travel to customer sites
+ Lack of real-time visibility limited managers' ability o plan service effectively

PTC Global Services Value : ,
Business Benefits

* Leveraged ThingWorx technology to establish
remote connection to the air compressors

*  Built ThingWorx mashup showing
performance of individual or groups
of machines

* Advised service department on how

to convey value of the loT solution to
corporate to continue development

» |mproved responsiveness to
customers, raising value of its service

* Reduced product downtime through
real-time operational status will
increase profitability of service
operations by reducing truck rolis

« Set foundation for additional service
offerings and validated the concept of
performing service tasks remotely

© A.KopHunos, 2019



[ lpumep pelueHuns

SMART AGRICULTURE

(ONFARM

GROW INFORMED™

@ pic

! OnFarm is a highly specialized integrator of agriculture field asset and information

—

l systems for the farming industry.

Business Challenge

* Astechnology adoption in agriculture has grown,

growers have been forced to manage
information from several unrelated systems.

* OnFarm sensed an opportunity to deliver a
Saas offering to growers that provides for smart
decisions in farm management and production.

* (Goal was to get to market quickly with an
integrated offering, and needed a technology
platform that would scale as their business grew
over time.

Solution

* OnFarm utilizes the ThingWorx technology platform to take
on the challenge of integrating information across multiple
unrelated companies.

* The OnFarm solution combines real-time sensor data from
soil moisture, weather, pesticide usage, alerts and notices,
and growing conditions from farming sites into a
consolidated web-based dashboard designed specifically
for growers. Growers can also take advantage of advanced
imaging and GIS mapping information to spot crop issues
and visualize where farming assets are located.

Results

* OnFarm’s customers experience a 10%
improvement in water usage, reduced
fertilizer usage, avoid crop stress, and can
now determine ideal crop locations based on
sensor data.

"Using ThingWorx enabled us to get to market at least a year faster fhan ofherwise possible and with functionality that far exceeded whaf would have
been possible otherwise. Because we choose ThingWorx we were able to focus on developing functionalify that provided significant advantages,
essentially redefining fthe market.” - Lance Donny, CEO, OnFarm Systems

© A.KopHunos, 2019



[ lpumep pelueHuns

MEDICAL DEVICES

P—_ %
““sysmex

S ptc

Sysmex is a global leader in the design and development of high-quality,
reliable, and innovative clinical diagnostic equipment and information systems
(blood and urinalysis equipment). They generate 10% of their overall revenue

— through services offerings.

Business Challenge

The intense competition in the
medical device market, especially in
the US, is demanding a higher level
of customer service at lower costs.

With the current technology, Sysmex
had an inability to scale as their
business scaled and deliver the
value-add services that they need to
stay ahead in their market.

Solution

« ThingWorx Flatform is enabling Sysmex to expand their
service offering dramatically while significantly lowering
cosis.

«  Direct, real-time connections for delivering next-
generation support applications.

»  Rapid problem resolution using enhanced
collaboration and use of remote and systems
data

«  Ability to quickly iterate their value-add
applications to take advantage of changing
market and customer demands.

Results

« 9-10x improvement in internal application
development team utilization.
Improved equipment uptime (through
faster decision response time)

improved labor utilization through
collaborative information exchange

‘ThingWorx enabled us fo build our Next Generafion Remote Service Application 3-5x faster than previous fools, allowing us to gain competifive
advanfage in the marketf.” - Steve Postma, Director. Remofe Service af Sysmex

© A.KopHunos, 2019



[ lpumep pelueHuns

Business Initiative

Netafim is the leader in drip irrigation, providing solutions to one
of the world's most urgent problems. a lack of quality water for
food production.

Netafim has a long tradition of innovation, and set out to delivers
a new type of customer value through
smart, connected products.

The company envisioned
a mobile application that
customers could use to
control their imgation equip-
ment remotely. The app
would create 3 new user
experience, strengthen the
Netafim brand, and boost
customer loyalty.

Netafim engaged PTC
Global Services to architect
a solution using ThingWorx
technology.

Netafim’'s Objectives

@ ptc

Further a tradition of product innovation by creating a new user experience that increases customer value and

loyalty

Strengthen the brand by embracing smari, connected products ahead of competitors
Capture opportunities to create new lines of business based on smart service

PT1C Global Services Value

Created a business blueprint that mapped
Netafim's objectives to the ThingWorx solution
capabilities

Collaborated with the Netafim design team fo
create ThingWorx mashups for PCs & mobile
devices

Helped IT team establish services & connectivity
far 5,000 irmgation-control products already in
the field

Business Benefits

« Bluepnnting helped Netafim connect its
applicafion vision to the tasks required to
fulfill the vision

« Speed of the ThingWorx platform,
combined with PTC expertise, helped
Netafim bring app to market rapidly

 Fielded app will enable innovative user
expenence for managing irngation
controllers

© A.KopHunos, 2019



Cneuunduka paspaboTku
npunoXxexHun lol
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TvnnyHble NpUYMHLI NPOBArioOB
MPOEKTOB MHTEPHETA BELLEN

Hn3koe Ka4yecTBO cobnpaemMbiX AaHHbIX
HepocTtaTok aKCcnepTusbl

[Tpobnembl MHTErpaymnm

[lonrme cpokn peanusauunmn

[lepepacxop brogxeTa



EB TexHonormm nHTepHeTa Bellen «NoYTU HEOTNMNYUMbI OT

Marnm»: oObeMHbIE NPOEKTbl CO3al0TCs B pa3bl npoLle, obicTpee
M C MEHbLUMMM pecypcamMu, YemM Ha OCHOBE MPUHATBIX CEroaHs

TEXHONOrMM aBToMaTu3aumnu;

@ CoBpeMeHHble nrnaTdopMbl NO3BOMAT pa3pabaTbiBaTb

Noao0OHbIE NPOEKTbl 4OCTAaTOYHO ObICTPO U 3PPEKTUBHO, B TOM
ymucrne mManbiM1 NPOEKTHLIMM KOMaHAdaMu, Kyaa BXoOAT
HernocpeacTBEHHO pa3paboTynku, cneunanuncTbl No
MOOENNPOBaHUIO, OpraHu3aumn NoaKntvYeHnn
B3aMMOOENCTBUU C YCTPOMUCTBaAMU, AN3anHepPbl MHTEPdENCOB K

[p.

@ [axe HebonbLUMe NPOEKTHble KOMaHAbl MOTYT BbIMOSHATL
CITOXHbl€ NPOEKThLI, a TaKKe peann3oBbiBaTb HA OCHOBE 3TUX
TEXHONIOrMM CBOW cTapTans.l.

© A.KopHunos, 2019



@ [TpnnoXxeHuns, ncnonb3yrLwmne gaHHble TEXHOMNOMMNU, UMEKOT CBOW
0CODEHHOCTU co34aHnsA, K HUM NpeabaBnaroTcs apyrue TpeboBaHUA, OHU

No-ApYromMy YCTPOEHbI;

@ Ha cTbike npeamMeTHbIX 0bracTen UMEKTCS «Cepble 30HbI» B
cTaHOapTax, METOO0NOrmsiX pa3pabdboTku, AeNOBbIX MpaKTUKax v np.

@ CneuuanucTbl, paboTtaBlime B pasHbix cdepax (K npumepy, B

pa3paboTke aBTOMaTU3NPOBAHHbIX CUCTEM UMK BEO-NPUITOXKEHUI), C
OPYromMm aganTUpyrTCA K HOBbIM MOAensiM opraHn3aunn padoT Haj

MPOEKTaMWU;

@ Bcé wmnpe ncnonbaytotca mexxayHapoaHble cTaHA4apThbl pa3paboTkm, HO
BCE eLle OeWCTBYIOT 1 YacTo ABMAITCA 0093aTenbHbIMU K MICMONb30BaHMUIO

OTEeYeCTBEHHbIE rocyaapCTBEeHHbIN CTaHAApPTbl, HO Aaneko He Bce
PYKOBOAUTENN NPOEKTOB MOHUMAIOT, KaK OHU MeXay cobon coveTatoTcs.

© A.KopHunos, 2019



Pe3ome



®* TexHomnornm nHTepHeTa BeLlen NO3BONMAIT peLlleHnsa bonee
9P PEKTUBHO, NCMOSb3YHA CMOCODOHOCTbL PUNYECKUX U
BUPTYaribHbIX YCTPOUCTB AENCTBOBATb COBMECTHO, peLllas obuine
3a[a4u, TakK e KaK noav B3anmMoaenNCcTBYIOT U peLllatoT obLme
3a4a4yn B «MHTEPHETE Noaen»

®* I ecnu paHblUe And BbINOSTHEHUA KaKOMN-TO paboTbl HAM Hado
Oblno cobpaTb KoMaHAy naen, pacnpegenntb Mexay HUMN
POINN, AaTb KaXXAoOMYy UHCTPYKLUMU, YTO U KaK AenaTtb, YTOObI
BMECTE BbINOSIHUTb 3a4a4y,....

® ...cenyac pa3paboTymKy CUCTEMbI HA TEXHOSOMMAX MHTEPHETA
BELLEeW, Hago cobpaTb KOMaHAOY «YMHbIX» BELLEN, pacrnpenennTb
MeXay HUMU OYHKUUK, 3anporpaMmMnpoBaTh BELLM AN NX
BbINOJIHEHUSA, N 0OOUTBLCA, YTOObLI Briarogapsa X COBMECTHbIM
OEeNCTBUAM 3aga4va Obina peLleHa.

© A.KopHunos, 2019



®* CoBpeMeHHbIe NnaTdopMbl MO3BONAIOT pa3pabaTtbiBaTb
NoJOOHbIE NPOEKTbI JOCTAaTOYHO ObICTPO U 3P IPEKTUBHO, B
TOM 4Yuncne ManbiMU NPOEKTHLIMU KOMaHOaMU, Kyaa BXOAAT
HernocpeacTBEHHO pa3padboTyMKKM, crieynanmncTbl no
MOOENNPOBaHUIO, OpraHmsauunm nNoaKnrYeHnn n
B3aMMOOEWUCTBUN C YCTPOUCTBaAMUN, AN3anHepbl MHTepdencos
n np.

® Ho 4ytobbl NnocTaBUTb UM 3adady, TpebyeTtcs ydyactTue
aHarMMTUKOB UITN UHXEHEPOB No TpeboBaHUAM, CUCTEMHbIX
apXUTEKTOPOB M TaK aaree, Nnpu4emM B HECIOXHbIX MPOeKTax
3TN PYHKUMM MOTYT B3ATb Ha ceba camn pa3paboTymKn.

Kak 3To opraHn3oBaTb NpakTUYECKN - MpeaMET HaLlero
crneayoLwero MmacTep-knacca.

© A.KopHunos, 2019



Cnacnbo 3a BHMMaHue
M ycnexoB B Ballem npegnpuatmm!

A. B. KopHurnos
https.//www.facebook.com/alx.kornilov
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