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[Nogxoabl K npumeHeHuto TPN3 ¢ UT-cuctemamm. Approaches of TRIZ usage with IT-systems.

3. MVHCTpymeHTanbHble CpesCcTBa aHaNn3a U

Tools of analysis and designing IT-systems.
npoeKTnposaHua UT-cucrtem.

4. NpobnemaTtuKa u NOTEHUMaAN NPUMEHEHUA Problems and opportunities.

MHCTPyMeHTOB TPM3 npu noctaHoske 3aaady B UT. Samples of inventive tasks for IT-systems.

5. Mpumepsbl nsobpetatenbckmx 3agay ana UT-
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cUcCTeMm.
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Computer Science & Information Systems Relationships
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The implementation side of the Computer Information Science equation. Solving business problems by  The end resulf of the informafion system
technological problems with the technology creating systems to collect, disseminate, manipulate, store, and retrieve information Management uses MIS to conduct business,
Focus primarily on the engineering of Focus is on the systems made from the science and their utilization within the business infrastructure while the business' information system is
the components that make up the An information system is made up of several information technologies. Constructed/comprised of the information
technologies that in-tum make up the technology
systems

Focus pimarily on understanding problems from the parspective of business stakeholders involved and then applying information and other tachnologies as needed.
Incorporates many fields such as Computer Science, Information Systems, Cognitive Science, Management, Library Science, Mathematics, and others



dtanbl asoaounu UT-cuctem Evolution stages of IT-systeﬁHs

Oo
Ho TexHuKu | KomnbloTEPOB 1956 - 1971 - 1980 - 1986 - 1995 - 2010 - 2022 -

Hocutenk, Xueasa Yenogek, OnekTpoHHble  [lonynpoBOAHUK WHTerpanbHble  Mukponpouecco [lepcoHanbHble MupoBble O6na4Hble
TexXHUKa matepus, PHK-  curHanbHble namnbl, O3Y WU, MarHUTHbIE CXEeMbil, pbl, cetn 3BM, koMnblOTEpPSI, ceTu, TexHosnorun, Data
OHK, HepBHass  cucTeMbl, A3bIKN, NEeHTbI n MarHUTHbIE BbICOKOE rnobanbHble pacnpegeneH- mining,
cuctema, NMUCbMEHHOCTDb, 6apabaHbil, ANCKK, gucnnen ObicTpo- ceTtu Hble rmobanbHble
Hardware couunanbHble AOKYMEHTBI, ALTY. jencrtene BblYMCNEHUS, XpaHUNuLa
CBA3N onbnmoTteku. XpaHunuiia OaHHbIX
MexaHuueckne n
anekTpuyeckme
ycTponucTtaa.
[JaHHble n  AHanorosble CwurHansl, peuyb, NcxoaHblie CumMBOnbHbIE CUCTEMBI basbl aHHbIX,  ayguvo, Buaeo n  [aHHble OT lNonHasa konusa
UX cuUrHansil, CUMBOIbI, YUCNA, [AaHHbIE: Yucna, JaHHble, dannos, 6a3bl  6a3bl 3HaAHWNA, apyrve yeroBeka peanbHOCTU:
npeo6pa- coeNHeHus BBO/| COM3MEPUM C MaseHbKui napameTpbl JaHHbIX U HOBbIE TUMbI dopmaTsl (peyb, XecTbl, ntogen, )
CUHancoB., obpaboTkon obbem, BBO, obbekToB KOMMMEKCHOe  AaHHbIX (4ata,  AaHHbIX n3obpaxeHns npeanpusaTUn,
3o0BaHune HEepBHble ObicTpee Mcnonb3oBaHMe BpeMsi 1 Np.) naop.)u opraHuMsauun
UMNYnbChbl obpaboTkn NHopMaLuun. MalLLWH
Data and
handling
3apgaum PasmHoxeHne, CoxpaHeHue u YckopeHue CnoxHble ACY, TENEeKOMMYHUKa OneKTPOHHble  YnpaBrneHue  YnpaneHue
aganTauMoHHble 0OMeH BbIYNCNEHUN BbIYNCNEHUS, npuKnagHble UMK, TEXHOMOIUS TOPIrn n noBeJeHNeM  MNoBeAEHNEM
Tasks MeXaHN3Mbl, MHdopMaumen, NOCTpOEHne nporpamMmmsl KNMeHT-cepBep, MNpuBMeYeHne  nokynatenem n 6onbmx
3awmTa n dopmupoBaHue MaTeMaTU4eCKnx BUpTYyanbHas KNWEHTOB Yepe3 KINEHTOB. coumarnbHbIX
HanageHve, coumanbHbIX Moaernen. peanbHOCTb, WHTepHeT M2M. rpynn u
KOMMYHMKaLMM  CBA3EW YnpasneHue. MynbTMMeauna rocyaapcts

1 ynpaBneHune

3etrabantel B buoccpepe B TexHuke
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2050; 18

18

CpaBHeHue Jloropupmos yBeNUUeHUA BCEU Maccbl MaTepumn
= umsmunmsaumu (10 8 12 crenenn ToHH) U Bcet nHpopmauum (mnpg. I6)
C Hauana Haweu 3pbl U Ao Hawwux neT. CKopocTb HapacTaHua obbema
MHPOPMaLMM 3HAUUTE/IbHO ONEpeXaeT CKOPOCTb HAapacTaHUA Macchl

LUBUIM3ALUN.

Comparison of the logarithms of the increase in the total mass of the
matter of civilization (10 to 12 tons) and all information (billion Gb)
from the beginning of our era to our years. The rate of increase in the
: volume of information is significantly ahead of the rate of increase in

the mass of civilization.

The number of problems and
tasks in IT systems is millions
of times higher than in other
technical systems, the
importance and relevance of
TRIZ application in the
development of IT systems is
growing so many times.
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KomnoHeHTbl UT-cuctem IT-system components

NHdpopmaunsa ans cuctem ynpasneHnsa U NPUHATUS PeLLEHUS
Information for management and decision-making systems

Cuctema LenedopM1poBaHUs: LIEHHOCTU, OLIEHKH,
noTpebHoCcTH
Goal formation system: values, assessments, needs MNoTpe6uTens HeoBxoaumas MaTepuanbHbiii
v MHdOOpMaLNK: MHgopmaumsa (soft): HOoCUTENb
LIENb 5| Mporpammsl aoctikerns Lienw MCTOYHUK MHOpMaLnK; MHopmMaLm
Purpose Target achieving program HoctmxeHve anropuTMbl U NporpamMmMHas nHpopmauus (hard):
IW Lenu u yacTb; 6a3bl AaHHbIX; 6a3bl
peLueHne 3HaHWN; NOAroTOBEHHASA K annapaTHasi YacTb;
KoHTpornb napameTpos 3apav notpebneHntio nHbopmaums NCTOYHUK SHEpPrnm
Lienesbie METPUKN | | 6orHo3kI BEINOMHEHNS MPOrpaMm — 4
Target metrics Control of parameters and Necessary information Material information
forecasting program execution Information (soft): source of information; carrier information
J Consumer: algorithms and software; (hard):
databases; knowledge
Achieving bases; information prepared hardware; power
goals and for consumption source.

| BosgeictBue Ha 0bbek
Tekywine napameTpbl 06beKTa Impact on the object
Current object parameters

T) solving tasks

t Object / OB BEKT

TRIZ M1 0




TPU3-mopenun UT-cuctem

Name

B3anmocBsa3b
Interaction

PyHKUMA (YacTHbIN BUA
B3aMMOCBSI3N)
Function

MNMpouecc (YacTHbIN BUA,
dyHKkuuM) Process

NMoTok (YacTHbIV BUA
npouecca)
Flows

XpaHeHue, TOpMOXeHne
(NMPOTUBOMNOSIOXKHOCTbL
npouecca) Storing and braking

lNepexon oT MmaTepuanbHbIX
06bEeKTOB K MH(POPMALIMOHHbLIM
Transferring from physical to
information objects

lNMepexon oT MHPOPMALIMOHHbIX
CUCTEeM K MaTepuasribHbIM
Transferring from information
to physical objects

Description

/\
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1 Change
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TRIZ-models of IT systems

Features for IS

CBsi3b Mexay arneMeHTamm He
maTepuanbHas, MHpopMaLunoHHas

[None B3anmoaencTems -
MHJOOPMaLIMOHHOE

NcxogHbih QnemMeHT 1 MoxeT
COXPaHATbCS

NHpopmaLMOHHbIM NOTOK BCeraa
nMeeT MaTepuarnbHbIv MOTOK-
HOCUTErb, KOTOPLIN MOXET He
nepemeLlaTtbCs B NPOCTPaHCTBE

XpaHeHne MoXeT ObITb
AWHAMUWYHbLIM 3a CYET KOMUN 1
BOCCTaHOBNEHNA AaHHbIX

XapakTtepHo Tonbko ana NC

XapaktepHo Tonbko ans NC

Samples

basa gaHHbIx. OgHa nepemMeHHas
3aBUCUT OT 4pyrov nepemMeHHoOMN.

dPyHKUMOHaNbHast CBA3b MeXay
nepemMeHHbIMWU, JaHHbIMU:
doopmynbl, anropuTMbl

3ameHa 6ykB unu unap,
nepecTaHoOBKa X MecTamu 1 np.

[NepemewieHne nHgpopmauum B
NPOCTPaHCTBE, TENTEKOMMYHUKaLNSA

XpaHeHue OaHHbIX,
BOCCTaHOBSIEHME AaHHbIX. 3anpeT

Ha ee pacrnpocTpaHeHue, NpoBepKa.

[laTynkm pasnmyHbiX NnapameTpoB
mMaTepuanbHbIX 06 bEKTOB

NcnonHuTenbHble opraHbl
NHOPMALIMOHHbBIX CUCTEM




TPUN3-mopenu UT-cuctem

B3anmocBs3b DyHKUMA (YaCTHbIN MNMpouecc (4acTHbIN XpaHeHune, TOpMOXKeHMne MoTok (4acTHbIN BUA,
BUA B3aMMOCBs3N) BUA, hyHKLMN) npouecca)
/F\ /F\ /F\ /F /F\ /F\
| E ﬁ EEE— [ IEE—— % | r
Linteraction 2 El Action E2 El Change E 1 1 Storing El El Braking EZ El Moving E 1
I:In
Mepexoa oT maTepranbHbIX 06 bLEKTOB K UHPOPMALMOHHBIM ;7 \\/ \ ;7 N
! InEg I InE,
’ \ carrler; carrler;'

/ Fst\
|nE1 ESt—>|nF1

Measuring

F
/ 1\ INES~1 InE =1 E
Ecarrler} ‘E arrler;

N / \ /

~ - -

1 Measuring

OnpeaeneHue HanpskeHUst Ha
CTaHOApPTHOM COMPOTUBMEHUN

OnpepeneHne macchbl B
CTaHOapTHOM Mosie rpaBuTaLunm

\"\ /

NHopMaunoHHbIE 3NEMEHTbI MOXHO
CBSI3blBaTb Yepe3 MHPOPMALIMOHHOE None U
nocpeacTBOM MaTepuarbHbIX Nonen Yyepes
HOCUTENn NHOPMaLIN.

TRIZ M1



KomnnaeKkc 3aKOHOB pa3BUTUA
PYHKUMOHANbHO-LEeN1eBbIX CUCTEM

A set of laws for the development of
functional-and-targeted systems

*M. PybuH, A. TpaHmuH, H. LlledpuH

CrpyKTtypa 3P®C

Cuctema TpeboBaHuii U uenen

1. 3akoH yBerindeHusa cteneHn ngeasibHoOCTU
q)YHKLIMOHaHbHO-LIeﬂeBbIX cuctem

A
PasBuTMe CTPYKTYpbl CUCTEMDI B3aumopeiicTBue ¢ BHELWHeN
cpepon
> 3aKoHbI 2-4 > <
3aKkoHbI 5-7

8. 3aKoH pa3BuUTUA Yepe3 BO3HMKHOBEHUE NPOTUBOpPEYN TpeboBaHUN U
MX paspeLueHue Npyu NoMoLM NPUHLUNOB pa3peLleHusi NPOTUBOpPEUYUn

JInHum (nnockocTun, NnpocTpaHcTBa) pa3BUTUA PYHKLMOHANbHO-
LeneBbIX CUCTEM

Moodesnb 014 KaxcOol AUHUU pa38UMus:

3akonsbi; lMpomusopeyus; UKP; Llaeu Ha auHUU (He meHee 3-x Wazo8: 8birnosHeHUe 00H020
mpeb0o8aHUA, 8bIMNOMHEHUE MPOMUBONOA0HHO20 mpebosaHus, uwiaz 8 cmopoHy MKP)

TRIZ 2"

* M. Rubin, A. Trantin, N. Schedrin

Structure of TEFS

System of requirements and goals

1. Trends of increasing ideality and
functionality of systems

A
Fvolution of Interaction with
> s??/lfcttelj?e PAEN external medium <
Trends 2-4 Trends 5-7
I |

8. Trend of evolution through origination of contradictions of requirements
and resolving them with the aid of principles for resolving contradictions

Lines (planes, spaces) of evolution of functional-and-targeted
systems

Model for each line of evolution:
Trends; Contradictions ; IFR; Steps on line (no less than 3 steps : fulfillment
of one requirement, fulfillment of an opposite requirement , a step towards IFR)




JTnHum n TeHaeHUMM pa3BUTUA NporpamMmmMmHoro obecnedyeHna Laws and trends of software development

1. SaaS (Software as Service), unu, B 6onee obuiem criyqae, EaaS (Everything as a Service). KoMnbtoTepHble pecypchbl 1 MOLLIHOCTM NMPe4oCTaBNATCS NONb3oBaTenNio kak IHTepHeT-cepBMucC.
MepeHoc Bcero unu vactu NN Ha CTOPOHHWIA cepBep M NpeaocTaBneHne nonb3oBartento goctyn k N0 yepes NHTepHeT-6paysep.

2. SOA (ServiceOrientedArchitecture). CepBMCHO-OPMEHTMPOBAHHASA apXMTEKTypa — 3TO NapagurmMa opraHm3aumm U UCNofb30BaHNA pacnpeaeneHHbiX MHHOOPMaUNOHHbBIX PECYPCOB TakmMX Kak:
NPUNOXEHUSA U AaHHHY HbI NONb30oBaTenNb
UNn apyroe npunoxe BbIX OMepaLMOHHbIX
NnpoL,EeccoB.

3. Web 2.0 (Web 3.0
Mcnonb3oBaHue 6on
4. RIA (RichInternetA
HernocpeaCcTBEHHO.
5. ObnayHble BblYUC
YaLle BbICTynaTb B K4
BMPTYarbHbIX MaLuu

ytotca. (Tum O’'Pennu).
y3epamu

B cepBuChbl, OyayT Bce
IO KracTepoB

6. KomnnekcHas aHa i war -
npeaocTaBnATb ANg
7. "3eneHble UT". Nc TexXHONormm

(ookymeHTOObOpPOTA,
8. 'ameHeHusa gaTa-
7 net [ http://www.se
9. NHTerpauus B cou
coobulecTs.

10. BesonacHoCTb: M
NMOCTOSIHHOM NOTOKE
WHCTpyMeHTbI Ans a Cloud Blockchain
11. ®new-namaTh 4 Computing
KOMMNaHun Takue pe
obbeme.

12. BupTtyanusauus.
K npumepy, "xusasn"
dmsnveckom cepBep
14. MobunbHble npu
pasBUTKS, NO MHEHU
annapaTHbIx nnaTtgo
15. MoBbILLEHNE YPOBHST aB TOMaTNSaLVIN (9B 10Ma TVisaL/y as 1oMalnsannn).

JTiobble cuctembl aBTOMaTM3aUUM HAYNHAKOTCA C YPOBHSA AaHHbIX (NONydYeHue, XpaHeHue 1 npegoctaeneHme nHgopmauumn). Cnegyowimi ypoBeHb — aBTomaTusaLms ynpasneHnst npoLeccamu, 3aTem
— aBTOMAaTM3aLMW 3HaHWIT 1 OnbITa, BbiaBkeHna uaeii.  http://temm.ru/ru/section.php?docld=4576# Toc286259231

CpOK cokpaTtuncs go 5-
0 paboTy NoAo6HLIX

CHYI OEATENTIbHOCTb B
ACHOCTU N OTYETHOCTWU.

ope. Ecnu paHee ans
a3fo bonbluem

solutions

bCS1 HOBbIE 3NIEMEHTDI.
DHN OCTasnMCb Ha
». (M. Jlbtonc)
0 ANs AanbHeuLwero
afHbIX Nporpamm Ans

TRIZ M1


http://www.securitylab.ru/news/386807.php
http://temm.ru/ru/section.php?docId=4576#_Toc286259231

NMNopaxoAabl K NpUMeHeHUIo
TPU3 c UT-cuctemamum

/MHCprMeHTbI TPN3 ﬂﬂﬂ\

TEXHUNKWN.
TRIZ tools for technology

Transfer{ [MepeHoc

TPU3 gna UT-cuctem
/| TRIZ for IT-systems

\J

1. NMepeHoc TPN3 ana pa3sutus
TEXHUKN Ha pa3sutue UT-
cUCTEM.

Transferring TRIZ of developing
technology to developing IT
systems.

[em. cniucok nybnukauud 1.1]
[References 1.1]

SUMMIT

/ MHCTpyMeHTbI pa3Butus \

UT-cuctem
/ Tools of developing IT-
systems

Forming J ®opmupoBaHue

KapToTekn nsobpeteHumi
B UT-cucrtemax / Card-
files of inventions in IT-

Approaches of using
TRIZ with IT systems

_—
/ OOLwme 3aKkoHbI passmmsq\

cuctem / General laws and
trends of system evolution

Application and ;I'IpmwleHeHme 7
detailing aetanusagus

UHCTPYMEHTbI

N

systems

_/

2. dopmupoBaHme MHCTPYMEHTOB
pa3sutna UT-cuctem Ha ocHOBe
KapToTeK n3obpeTeHnn.

Forming instruments of developing
IT-systems based on card-files

[cm. cniucok nybnukayud 1.2.]
[References 1.2.]

pasButua UT-cuctem /
Tools of developing

Paszsutne TPU3 u PTB /\
Developing TRIZ and
RTV

IT-systems

_/

3. MNpnmeHeHne obLmMx 3aKOHOB
pa3suntus K UT-cuctemam.
General laws and trends of
evolution usage for IT-systems

[em. cniucok ny6nukauud 1.3]
[References 1.3]

Application f [MpumeHeHne

NHCTpyMeHTbl UT-
cuctem / Tools of IT-
systems

_/

4. NpumeHeHne NT-cuctem B
ana TPA3 n PTB.

Applying IT-systems for
developing TRIZ and RTV

[cm. cniucok nybnukauud 1.4]

[References 1.4]

TRI

2022



Presentations at TRIZ-
Summit 2022 conference

[loknaabl Ha KOHPepeHUnU
TPU3 CammuTt 2022

« Alexey Lazarev, Sergei Khovanov. .
Passutne cucrtem kpuntorpagouyeckomn
3awmTbl tHopmauum B 10T vepes
npu3amMy MHcTpymeHToB TPN3

Wang Jian, Li Huangye. Innovation
Education in Practice at Tsinghua
University

* Anton Kulakov.
ABTOMaTU3MPOBAHHOE NOCTPOEHNE
OOPOXHbIX KapT ANSA BbINOSTHEHUS
TPWN3-npoekToB

« Sergei Khovanov, Daniil Pravkin.
TPW3 kak «nomoLb Ha gopore» npu
NPOEKTUPOBAHUN NH(POPMALMOHHBIX

CUCTEM.

/MHCprMeHTbI TPA3 D,J'Iﬂ\

TEeXHUKN.
TRIZ tools for technology

Transfer{ [MepeHoc

TPU3 ana UT-cuctem
/| TRIZ for IT-systems

SUMMIT
2022

TRI

/ MHCTpyMeHTbI pa3Butus \

UT-cuctem
/ Tools of developing IT-
systems

Forming J| ®opmupoBaHune

KapTtoTekn nsobpeteHui
B UT-cuctemax / Card-
files of inventions in IT-

_—
/ OOLme 3aKkoHbI passmvm\

cuctem / General laws and
trends of system evolution

Application and ;ﬂpmmeHeHme "
detailing getanusayus

MHCTPYMEHTLI

systems

pasButua UT-cuctem /
Tools of developing

Passutne TPU3 n PTB /\
Developing TRIZ and
RTV

IT-systems

Application fl‘lpwmeHeHme

NHcTpymeHTbl AT-
cuctem /[ Tools of IT-
systems
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Kevin C. Rea. Using TRIZ in Computer Science - Concurrency = Ucnonb3oBaHne TPU3 B KOMNbLIOTEPHbIX HayKax — pelueHue
npo6nembl pacnapannenuBaHua nporpamm. 1999

Kevin C. Rea. TRIZ and Software - 40 Principle Analogies, Parts 1 and 2 = TPU3 u nporpaMmHbIN NpoayKT — aHanoru 40
n3obpeTaTenbCKMX npuemoB, 4yactn 1 n 2. 2001

A. 3axapoB. TPU3 B nporpaMmmMunpoBaHmMn n B HpopmMaumoHHbIX cuctemax. TPN3-Cammut 2012

M.C.Py6uH, B.N.Knses. OcHoBbl TPU3 n nuHoBauuun. NMpumeHeHne TPU3 B nporpaMMHbIX U MHPOPMaLMOHHBLIX cuctemax: YyebHoe
nocobwue —... 2012. — 278 cTp.

A-P. Kaccy. O npumeHnmoctu nHctpymeHtapua TPU3 B chepe nHpopmaumoHHbIX TexHonornn. TPU3 dect, 2005.

V. Petrov. Using TRIZ tools in IT. TRIZ Summit 2019.
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/ WHcTpymeHTsl TPU3 ans \

TPU3: oT TexHuKu K UT TRIZ: Technology-to-IT| [ ™=

WHcTpyMeHTBI TPU3
ansa passutua UT-
cUCTEM

OueHKa cocToaHmA 1 BbiBoAbI (status estimation and conclusions):

* HeKoTtopble nHCcTpymeHTbl TPU3 moryT ycnewHo pabotaTth B 06/1aCTM pa3BuTmA
UT-cuctem n ana peweHnsa tTam n3obpertatenbCKknx 3a4au.

°* Some TRIZ tools can be successfully used in the field of IT systems development
and in solving inventive tasks there.

*  HWmetoTca npumepsl ycnewHoro npumeHeHna TPM3 Ha pasHbIX aTanax
pa3paboTKM NnporpammHoro obecrnevyeHms, B pa3paboTke AaTYMKOB U
3/1eKTPOHHbIX cxem ana UT-cucrem.

°* There are case studies of successful application of TRIZ at different stages of
software development, in the development of sensors and electronic circuits for
IT systems.




— —

/ WHcTpymeHTsl TPU3 ans \

TPU3: oT TexHuKu K UT TRIZ: Technology-t-IT| [™"==""

WHcTpyMeHTBI TPU3
ansa passutua UT-
cUCTEM

* CNnoXXHOCTU B NPpMMEHEeHUM BO3HUKAIOT ANA HEKOTOPbIX MHCTpymeHTOoB TPU3
* [lpmembl pa3pelieHmna NPOTUBOPEYMNIMA U CTaHAAPTbI HA peLleHmne O
n3obpertaTtenbCKUX 3aaa4, pa3paboTaHHble ANA TEXHUKK, HE BCerga NnpMMeHumbl
AN NHOOPMALMOHHbIX CUCTEM
* OnepaTtnBHaA 30Ha KoHGAMKTa B C He Bceraa coBnaaaeTt C KAaKUM-nmbo
dU3NYECKMM NPOCTPAHCTBOM M CBA3AHO C MPOCTPAaHCTBOM abCTPaKTHbIX
napameTpoB.
* 3aKOHbI PAa3BUTUA TEXHUYECKNX CUCTEM HE B NOJIHOM 0bbeme onNnCbIBaOT
pa3sutue UT-cuctem.
° Difficulties in application arise for some TRIZ tools:
* Techniques for resolving contradictions and standards for solving inventive tasks
developed for technology are not always applicable to information systems
* The operational conflict zone in information systems does not always coincide
with any physical space and is associated with the space of abstract parameters.
* The laws of the development of technical systems do not fully describe the
development of IT systems.
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WHCTpYMeHTLI pa3BuTHA

Cnucok nybankaumn References e

hopMupoBaHHe

Kaproreky pellequs
moﬁperarenbcmx 3anav
8 UT-cuctemax

1.2. «DopmupoBaHne MHCTPYMEHTOB U 3aKOHOB pa3BUTUA UHPOPMALMOHHbIX
CUCTEM Ha OCHOBE KapTOTeK N3obpeTeHUn»: \&

« [.Ctpych. [TlocTaHOBKa 1 pelieHUe nsobpetarenbLCKUX 3agad B nporpaMmmmpoBaHum Ha ocHoBe metonos TPU3.
NunnomHaga padota CI1bI'y, 2010.

e (. ChbicoeB. NMpuembl paspelieHUa TeXxHU4YeCKUX npormBopeummn B npumeHeHunu K sagavyam UT. OO0 «lletpoMC» 2010

« John W. Stamey. TRIZ and Extreme Programming = PU3 n 9kcTpemarbHoe nporpaMmMmMpoBaHne — OCHOBbI
SKCTpeMarnbHOro NporpaMmmMupoBaHnsd, NCnonb3yemMble ANS pelleHus npobnem, coBnagarT ¢ paaoM n3obpeTtaTenbCkux
npuHuunos B TPN3. 2007

« Robvan den Tillaart. TRIZ and Software - 40 Principle Analogies, a sequel = TPU3 n nporpammHoe obecneveHue -
aHanoru 40 nsobpetartenbCckux Nnpuemos, npogormkeHne, 2006.

+ Toru NAKAGAWA. Software engineering and TRIZ, 2005.

* Herman Hartmann et al. Application of TRIZ in Software Development, 2004.

* Kevin C. Rea. Applying TRIZ to Software Problems, 2002

« A-P. Kaccy. [1Ba keuca npumeHeHuss metonoB TPU3 B 3agavyax no U ¢ BLIBOAOM HOBbIX NPpoAaykToB. TPN3-CammuT,

2020. [Npe3eHTauusa goknaga

A. Nocmukees, A. KypbaH, C. Bonko. U3obpeTtaTenbckue 3agaum B 10T. TRIZ Summit 2019.
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http://temm.ru/file.php/id/f4571/name/methods_IT.pdf
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https://r1.nubex.ru/s828-c8b/f3232_b8/21_08_2020_Kassou_IT-prezent.pdf
https://r1.nubex.ru/s828-c8b/f2688_83/IT. Dusmikeev, Kuryan, Boika. Energy Harvesting.pdf

. el T

OT KapTtoTteKk B UT K From IT card-files to R s
MHCTPYMEHTaM Pa3BUTHA development tools
OueHka coctoaHMA 1 BbIBOAbI (status estimation and conclusions): N Wi S

* CuctemaTmyeckmx KapToTeKk nlobpeteHnmn B obnactm pas3sutma UT-cuctem mn mx
aHa/In3a NPaKTUYEeCKn HeT. B aintepatype MmoXKHO HanTu He bosiee COTHU NPUMEPOB
aHanmn3a metogamm TPU3 nsobpeteHn B 3Ton 06/1acTK. ITOrO HE AOCTATOYHO ANA
HeobxoaAMmoro ypoBHs 0606LeHNN, NO3BONAOWMNX BbIABUTb HOBbIE MHCTPYMEHTbI
pelweHmna 3a4a4, NpUemMbl U IMHUN PAa3BUTUA, XapaKTepHble UMeHHO ana UT-cuctem.

°* There are practically no systematic files of inventions in the field of IT systems
development and their analysis. In the literature, you can find no more than a hundred
examples of TRIZ analysis of inventions in this field. This is not enough for the necessary
level of generalizations that allow us to identify new tools for solving problems,
techniques and lines of development that are specific to IT systems.
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OT KapTtoTteKk B UT K From IT card-files to R s

UHCTPYMEHTaM pa3BUTUA development tools

hopmupoBaHHe

Kaproreku pewesus
waobperarenboknx aanav
B UT-cuctemax

*  OAHMM M3 CUCTEMATUYECKUX NCTOYHNKOB MHDOPMaLMK 006 N30OpeTeHMAX B (\_
UT, moryT 6bITb NaTeHTbl Ha n3o0bpeteHusa. Ina 3Toro MOXKHO BblAENNTb HECKONbKO
knaccos MK, paHXnpoBaTb M306peTeHnA B 3TUX KNACCOB MO NMATU YPOBHAM
n3obpeteHun, npuHAaTbIM B TPU3 1 nonbiTaTbCca caenatb Heobxoammbie 0606weHmn
NO MHCTPYMEHTaM pelleHnAa 3agay 8 UT.

Patents for inventions can be one of the systematic sources of information about
inventions in the field of IT. To do this, it is possible to distinguish several classes of IPC,
rank inventions in these classes according to five levels of inventions adopted in TRIZ
and try to make the necessary generalizations on tools for solving problems in IT.

* Hanpumep, knacc MIK GO6K - Pacno3sHaBaHue AaHHbIX; NpeAcTaBaeHne AaHHbIX;
BOCMpoOM3BeAeHUE AAaHHbIX; MAaHUNYANPOBAHNE HOCUTENAMUN MHPOPMALIMK; HOCUTENU
MHPOpMaLMN,

°* For example, the IPC class GO6K - Data recognition; data representation; data
reproduction; manipulation of information carriers; information carriers.

TRIZ M1 & Jz B
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[lpUMEHEHUE 1
Jetanvaauus

UHCTpYMeHTBI
pazButua UT-
cUCTEM

1.3. «[fpumeHeHMe 06WwMX 3aKOHOB pPa3BUTUSI PYHKLUMOHANbHO-LEeNneBbIX CUCTEM
K MHpOPMaALMOHHBIM CUCTEMAMY: o

* Victor Berdonosova, Tatiana Sychevab. TRIZ-evolution of Programming Systems. TRIZ Future 2011, Dublin, Ireland

» A.lMoHamopeBa. Paspab6oTka uHopmMaLMOHHOU CUCTEMbI NPOrHO3MPOBaHUA Pa3BUTUA NPOrpaMMHbLIX NPOAYKTOB
metoaamu TPWU3. IunnomHasa padota CI16Iy, 2010.
« G. Calas, S. Mankefors-Christiernin, and A. Boklund. A Case Study Evaluation of 11 Hypothetical Software System

Evolution Laws, 2005.

* . NeBonHo. UHdpopmMaTH3lauma TexHu4eckmux cuctem Information expansion in engineering systems. TP3
Cammut 2019.

|. Padabed. Contradictions and Laws of Evolution in Information Systems.TRIZ Summit 2019.
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http://temm.ru/file.php/id/f4535/name/Прогнозирование ПП методами ТРИЗ.pdf
https://www.actapress.com/Abstract.aspx?paperId=19084
https://r1.nubex.ru/s828-c8b/f2696_45/IT. Девойно И Г Информатизация технических систем.pdf
https://r1.nubex.ru/s828-c8b/f2725_18/IT. Ivan_Padabed. Contradictions and Laws of Evolution in Information Systems.pdf

-

OT 06LMX 3aKOHOB 1 IMHUIA From general laws and ([ e |

pPa3BUTUA K MHCTPYMeHTam B UT trends to TRIZ tools R e
development ey

°* B TPU3 npeanpuHmmaroTca ycunma ana opmyanpoBKM ob6LWmMX 3aKOHOB,  \D et ’)

IMHUWN Pa3BUTUA U UHCTPYMEHTOB pelleHns nsobpetatenbckmux UT-3apau.
°* |InTRIZ, efforts are being made to formulate general laws, lines of development and

tools for solving inventive IT tasks.

* Haubonee NnoSAHOW N MHCTPYMEHTANbHOU ANA NCNONb30BaHUA B UT aBnaeTca Komnaekc
3aKOHOB Pa3BUTUA PYHKLMOHA/IbHO-LENEBbIX CUCTEM, KOTOPbIN, B YaCTHOCTU, BKAOYAET
B ceba anemeHTbl UenenosiaraHua, NPUHATUA pelueHnsa n obpaTtHOM CBA3M B CUCTEMAX.

°* The most complete and instrumental usage in IT is a set of laws for the development of
functional target systems, which, in particular, includes elements of goal-setting,
decision-making and feedback systems.
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OT 06LMX 3aKOHOB 1 IMHUIA From general laws and ([ e |

pPa3BUTUA K MHCTPYMeHTam B UT trends to TRIZ tools R e
development ey

¢ ,ﬂ,!'IFI nposeaeHunA MCCﬂe,ﬂlOBaHMVI B 3TOM HAlpasJieHNN HEOGXOAMMO BbIﬂOI'II\ sereu /

NPUMEHUMOCTN NPEeasIOKEHHOTO KOMMJ/IEKCA 3aKOHOB Pa3BUTUA QYHKLMOHANbHO-
LeneBblX cuctem K agontoumm UT-cuctem m pelieHnto n3obpeTtaTesibCKUX 3a4a4 B 3TOM
obnactu.

°* To conduct research in this direction, it is necessary to analyze the applicability of the
proposed set of laws for the development of functional target systems to the evolution
of IT systems and the solution of inventive tasks in this area.

* Heobxoaumo cobpatb 1 NpoaHann3npoBatb MHPopmauuto 06 asoaounmn UT-cnctem
ansa GopMyIMPOBKM 3aKOHOB U JIMHUW NX PA3BUTUA.

° [tis necessary to collect and analyze information about the evolution of IT systems in
order to formulate laws and lines of their development.

TRIZ M1 & Jz B
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WHCTpYMEHTHI
pasBuTna UT-
cucTeEM

1.4. «[lpmeHeHne MHpOpMaLNOHHbLIX CUCTEM B Pa3sBUTUM METOAOB U
nHctpymeHTtoB TPU3 n PTJI»: N\

A. MNaHynweHa. PaspaboTka nporpaMMHOro npoaykra Ansa AMarHOCTUKU U pa3BUTUA TBOPYECKOro MbILLUJIeHUSA.
[NunnomHaga padorta CI16ly, 2010.

« PybuH M.C., OanHuos WN.0., lNoHomapesa A.B., 3nHeHko O.. MporHo3mpoBaHue pa3BUTUA NPOrpaMmMHOro
ob6ecne4vyeHus Ha ocHoBe TPU3. MeTofbl nporHo3mpoBaHna Ha ocHoBe TPN3. CH6opHMK Hay4YHbIX TpyaoB. bubnmnoteka
CammuTa paspabotumko TPU3, Beinyck 3. CaHkT-lNeTepbypr, 2010.

M. Py6buH, A. KupanH. APU3-Y-2010 - nporpammHasn peanusaums. Cankr-lNeTtepbypr, 2012

« A-P. Kaccy. Cnenok MHHOBaLUMOHHOM 3a4auu Kak cpeacTBO ee uaeHTudumnkaumm, oueHKU U ynpasiieHUs ee

adbdekTuBHoCTLIO. MockBa, 2020.
« M. PyouH. TPU3 B UT, Ouckyccusa. TPN3-Cammut 2012.

« M. PybuH, C. CbicoeB. Cuctema npoTuBopevyumn B nporpaMmmMmHom komnnekce «CompinnoTRIZ». TPU3-Cammut 2019.

« A-R.Kassou. Architecture and design implementation of innometric systems. TRIZfest-2021.
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Passutme TPU3 n \
TBOP4ECKOro

OT MHCTPYMEHTOB pPa3sBnUTUA From developing IT-systems to
UT-cucrem K passutuio TPU3 developing TRIZ | e

WHCTpYMEHTHI
pasBuTna UT-
cucTeEM

* PocT npakTuUKkn npumeHeHuns UT-cuctem B peanmsaumm MHCTPYMEHTA/IbHOM N /
cpeabl TPM3 B NPOEKTHOM U KOHCANITUHIOBOW AEeATE/IbHOCTM, NPUBOAUT K POCTY
BapuaHTOB U cnocobos cbopa, 06paboTKM 1 BU3yanmsaumm AaHHbIX MO
aHa/IN3y M peLleHnto n3obpeTtaTeNbCKUX 3a4a4 (M3 pa3HbIx oTpacaen).

°* The growth of practices of using IT systems in the implementation of the TRIZ
tool environment via project and consulting activities leads to an increase in
options and methods for collecting, processing and visualizing data on analysis
and solving inventive tasks (from different industries).

2022



Passutme TPU3 n \

OT UHCTPYMEHTOB Pa3BUTUA From developing IT-systems to weturons

UT-cuctem K passutuio TPU3 developing TRIZ Ao
T

* Pa3paboTka u ncnonb3osaHne NT-cucTem € 3neMeHTaMM UCKYCCTBEHHOTO oo~ —/

NHTENNEKTa, AN 0OCNYXKUBAHMA HYXK A NO/Ib30BaTeNEN N0 POPMUPOBAHUIO U
pelweHunto n3obpetaTtenbCKkmMx U TBOPYECKUX 33134, BbIBOAUT Ha HOBbIN YPOBEHb
NPaKTUKY BbINO/JIHEHMNA MPOEKTHOM N KOHCANTUHIOBOM AeAaTesnibHOCTM no TPU3.

°* The development and usage of IT systems with elements of artificial intelligence, to
serve the needs of users for the formation and solution of inventive and creative
tasks, brings to a new level the practice of performing project and consulting
activities on TRIZ.

* Pa3paboTka u npumeHeHmne UT-cuctem B 3agadax obyyeHuna n ceptmdunkaumm TPA3
nomoraeTt macwtabuposaTb NPakTMKY HAaCTaBHUYECTBA M OHJTANH-KOYYUHTA.

°* The development and application of IT systems in the tasks of training and
certification of TRIZ helps to scale the practice of mentoring and online coaching.




O6beKTbl MHPOPMALMOHHbIX TEXHO/IOTUMN,
npeacTaBaAlOLWIME NHTEpPEeC ANA NPUMEHEHUA
UHCTPYME

Potential IT objects for TRIZ-tools usage

Structures Processes
and management
Platforms
and
systems

Hardware
architecture

papxuyeckas cTpykTypa )

Network BigData in
traffl C Al eKTHO-OPMEHTUPOBAHHERA CTPYKTYPa ]

basunoHHan crpyxTypa]

AI g 0 r i tdh m S [LEKTHO-PENAUMOHHGRA CprKTypa]
an

PYKTYpa "CyWHOCTL-CBA3N" ]
semantics

YKTYpa "cymHOCTb-arpuﬁyranaqeume"]

N KomaHasi

DYHKUMOHANBHbLIE CXeMbl

l CUrHaNbHO-KOQ0BLIE KOHCTPYKLMMA .
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AHanor MHCTpymeHTaNbHbIX cpeacts TPU3

B UT anAa aHanmnsa n npoeKTMpoBaHUA

(MocTtaHOBKa 3a4auy)
TexHoONorum ¢ aHanorM4YHbIMU

cBoMcTtBamMu (PyHKLUMOHarNbHOro aHanusa \

®CA
Function analysis

(O6BbekTbl UT: CTPpYKTYpbI U AMarpamMmmbl)
[MpoBoauTCa cneynanmaMpoBaHHbIMU CpeacTBamm
BM3yanu3auum o6 beKTHO-OPUEHTUPOBAHHOM

nporpammupoBaHus (Hanpumep, UML-TexHonormm).

CTOMMOCTb MHGOPMALIMOHHBIX CYLLLHOCTEN He
nMeeT onpegensoLlee 3Ha4eHme ans
NporpaMmMHOro NpoaykTa, B OTnnyme ot
MaTepuanbHbIX OObEKTOB.

(O6BbekT UT: UHTepchencnl) Nponssoantcsa
crneumannanpoBaHHbIMK cpeacTBaMm pas3paboTku
NHTEPENCOB N NOCTPOEHNA CBA3EN MEXAY HUMU

(Hanpumep, TEXHONOIrMU NHTEPENCHOIO An3anHa).

TexHonormm ¢ aHanNoOrM4YHbIMM
CBOUCTBaMM NpPOLLeCCHOro
aHanusa /| ®yHKUMOHarbHOro
aHanusa npoueccoB

Process analysis

(O6bekTbI UT: YnpaBneHue
npoueccamm) McnonbaytoTca
crneumannsnpoBaHHbIe
MH(POPMaLNOHHbIE CUCTEMBI B
MNOCTPOEHUN N aHanNu3e NpoLeccoB
(Hanpumep, NporpaMmel

MOOEeNMpoBaHNsS BU3HEC NPOLIECCOB).

(O6BbekTbl UT: Anroputmbl U
ceMaHTMKa) VcnonbaytoTca
crneunanmsnpoBaHHble
MHPOPMALNOHHbIE U NMPOrpamMMHbIe
cpencrtea (Hanpumep, Teopus
aBTOMAaTOB, A3blK1 KOANPOBAHWS,

B110K-CXEMbI, HEMPOHHbLIE CETU U Ap.)

Similar TRIZ tools for analysis and
design in IT (Tasks identification)

TexHoONnorMm ¢ aHanormM4yHbLIMM CBOMCTBaMMm
NOTOKOBOIO aHanu3a
Flow analysis

(O6BbekTbl UT: CeTeBOoM Tpaduk)
MoaennpoBaHue NpoLLeCccoB Ans HeMmaTepuanbHbIX
00BEKTOB 4YacTO HEMOCPEACTBEHHO CBSA3aH C
aHann3omM MHMOPMaLIMOHHbIX MOTOKOB,
6asupyrowmiica Ha cbope n obpaboTke KOMMNIEKce
CTaTUCTUYECKNX AaHHbIX. [Nna 3aTuX uenen moryT
MCnonb30BaTbCA NapannensHo apyrme
cneunanm3anpoBaHHble cpeacTBa (Hanpumep,
aHanm3aTopbl CETEBOro Tpaduka, MOHUTOPUHI U
aHanmn3 CNoXHbIX CTPYKTYP AaHHbIX).

(O6BekTbl UT: MNMpoToKkonbl n ctaHaapTbl) Cuctema
AokymeHTnpoBaHua UT-cuctem, onnpatoLenca Ha
OpraHn3aunoHHO-ynpaBneH4Yeckme GusHec-nNpoLEeCChI.
[Mpouecc AOKYMEHTUPOBAHNA UMEET HEKOTOpPbIE
CXOACTBa C onMcaHnemMm 060CHOBaHNA peLleHnin n
KoHuenuun B TPN3.
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https://coderlessons.com/tutorials/kompiuternoe-programmirovanie/uchebnik-uml/13-luchshie-instrumenty-uml
https://www.crmoz.com/blogs/post/business-process-modeling
https://www.internet-technologies.ru/articles/10-besplatnyh-analizatorov-i-kollektorov-netflow-dlya-windows.html
https://soware.ru/categories/analytics-and-analysis-systems
https://xakep.ru/2014/09/09/prototype-tools/
https://ru.wikipedia.org/wiki/Теория_автоматов
https://programmers.fandom.com/ru/wiki/Языки_программирования
https://habr.com/ru/post/113689/
https://tproger.ru/translations/neural-network-zoo-1/

AHanor UHCTPYMeHTabHbiX cpeacts TPU3 AHanor MHCTpymeHTaNbHbIX cpeacts TPU3
B UT ana aHanusa n NnpoeKTMpoBaHUA B UT pna aHanusa v npoeKTMpoBaHUA
(MocTtaHOBKa 3a4auy) (MocTtaHoBKa 3aaauy)

TexHONOrMM ¢ aHanNorM4YHbIMM TexHoONorum ¢ aHanorM4HbIMM TexHONorMm ¢ aHanorM4YHbIMM"
cBoMcTBamMu (pyHKUMOHaArNbHOro aHanusa\ CBOMCTBaMM NpPoLECCHOro aHanusa/ cBOMCTBaMM MNOTOKOBOro aHanu3a
OCA PyHKUMOHANbLHOro aHanusa

Function analysis

(O6BekTbl UT: MNMnaTtdopmbl n cuctemMbl)
YnpaBrneHue passutnem nporpammHo-
annapaTHbIX NNaTgopm 1 CUCTEM
NpoOBOAUTCS Cneunann3mpoBaHHbIMU
cpeacTBamMu yrpaBreHUs apXUTEKTYpPOn 1
B3aMMOAENCTBUSIMU KOMMNOHEHTOB
(Hanpumep, DMTFE TexHonormm)

(O6BbekTbl UT: Apxutektypa annapaTtHoro
obecne4yeHus) [NpoekTnpoBaHne ToNomnorum
B3aMMOAENCTBUS KOMMNOHEHTOB U
apXUTEKTYPHOW pa3paboTKn 3NEKTPOHHbIX
YCTPOMCTB Npon3BoanTCS
cneumanmanpoBaHHbIMU cpeacTBamMum
(texHonornn CAIP mukpocxem)

npoLeccoB

Process analysis

Flow analysis

(O6bekTbl UT: Bonblune AgaHHbIE B
cucrtremax UN)

[NpoekTnposaHue cuctem N cesizaHo ¢
bonbwuMKM 3aTpatamun (Hanpumep,
BblYNCNUTESNbHbIE MOLLHOCTN), rae
TpebyeTcsa NOCTOAHHLIN KOHTPOSb U
onTuMmM3aumst NOTOKOB AaHHbIX (B
NPOLIECCOPHbIX MOAYIISIX, B CUCTEMAX
XpaHeHUs1, B KaHanax cesiau, u 1.4.).
(anropnTMbl MapLUpyTU3aLIUKL)
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https://www.dmtf.org/standards
https://ru.wikipedia.org/wiki/Electric_(САПР):~:text=Electric%20VLSI%20Design%20System%20—,через%20FSF%20(Free%20Software%20Foundation)

MpobaemaTtuKa cneyunannsmMpoBaHHbIX
CpeAcTB U NOTEHUUAN NPUMEHEHUSA
TPU3 B 06beKkTax UT

Problems and potential usage
of TRIZin IT

CTpYKTYpbI U TepmuHosnornyeckasa 6asa pyHKUMOHANbHOro
AnarpamMmmbl moaenupoBaHusa B TPU3 otnnyaeTca ot Tom 4YTo
Structures and npumeHsetcs B OOl n nmeeT 4ONONHUTENBHBIN
diagrams ypoBeHb abcTpakumn ans 06BLEKTOB U CYLLIHOCTEMN,

YTO CHMXaeT ee NpPpakKTn4eCcKyro Ll,eJ'IeCOO6pa3HOCTb.

UHTepcencol dyHKUMOHanNbLHoe mogenuposaHne B TPAS He

Interfaces NPU3BaHO Y4YNTbLIBATb NOTPEDOHOCTL B
NPOTOTUNNPOBAHNN UHTEP(ENCOB, YTO ABNAETCA
rfTaBHOM LIeNblo NPUMEHEHNA TaKUX TEXHOOIMN.

Mnatdopmbl # MopgenupoBaHue KOMMOHEHTOB CUCTEM U
CUCTEeMbl nporpaMmmHo-annapaTtHbIX nnaTtgopm

Platforms and NPON3BOAUTCSH B BUOE TEKCTOBbLIX CXEM U KI1TacCOB
systems (mapameTpunyeckne 06BLEKTbI), YTO OCMOXHAET UX

BU3yanusaumio u BHeCeHnsa HoBbIX onumin ana OA

OueHka NonesHoCcTU U BpeaHOCTHU
dyHKUMIN/B3anMOOENCTBUN MEXOY KOMMOHEHTAMN,
MOXXET MOMOYb apXnTekTopam u paspadbotymkam NO
OU€eHMBaTb BapuaHTbl peweHuin. [nsa aTon uenu, MoXXHO
pacwmnpnTb YHKLMOHAN cneunann3mpoBaHHbIX
cpeacts Buayanmsaummn OOT.

[MpoBeneHne pyHKUMOHANLHOroO MOoAeNMpoBaHnNA B
ansanHe nHTepdencoB MOXET okasaTbCHa Hanbonee
9dheKTUBHBIM cpeamn ocTtanbHbiX 0obekToB UT. [N
9TOM Lienn MOXHO pacLunpuTb yHKUMOHan
cneumanm3anpoBaHHbIX CPeacTB pa3pabdboTku
NHTEPJENCOB.

[Ans npoBeaeHns pyHKUMOHANbHOrO MOAENUPOBAHNS
nporpamMMHo-annapaTtHbIX NnaTopM U CUCTEM, MOXKHO
co3aaTthb cneumanbHbii Pexnm Buayanusauum
00BEKTOB, B KOTOPOM MCYE3HET U30ObITOYHASA
MHopmauusa Ansg NPoBeAEHNS KNacCUYECKoro
pyHKLMOHaNbHO-CTOMMOCTHOIO aHanuaa
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MpobaemaTtuKa cneyunannsmMpoBaHHbIX
CpeAcTB U NOTEHUUAN NPUMEHEHUSA
TPU3 B o6beKTax UT

Problems and potential usage
of TRIZin IT

ApxuTtekTypa B aTux cpeacrteBax oTCcyTCTBYET OyHKUMOHAN Angd NmeeTca noTpebHOCTb B pacLuMpeHum
annapartHoro npoeeaeHna @CA\DA, a B nporpammHbix cpeacteax TPU3  dyHkumoHana CATP ans mMukpocxem um
obecneyeHus OCA\DA HeT BUDBNIMOTEK KOMMOHEHTOB N CUCTEM annapaTHbIX peLleHui ang npoBeaeHnsd
Hardware 9NEKTPOHUKMN. OAC\DPA no TPAN3

architecture

YnpaBneHue [MpumeHeHne ®A npoueccoB 6€3 aHannsa NOTOKOB CoBMmelLeHWe cpeaCcTB NMOTOKOBOro aHanmsa B
npoueccamm\ OONbLWKUX AaHHbIX, PE3KO OrpaHNYMBaET PaMKu peanbHOM peXume BpeMEHU CO cpeacTBamm
CeTeBou Tpachmk  BHeapeHus. He pa3spaboTaHbl cpeactBa NPUHATUS doyHKUMOHANbHOro aHanusa npoLeccos, ¢
\bonbLwmne peweHnn anga onepaTMBHOW ONTUMKU3aLUK NPOLECCOB. yKa3aHMeM TOro Kak MEHAETCHA paHXnpoBaHme
OaHHble Process JoyHKUMW B OANHAMUKE.

management\

Network traffic \

Big data

Anroputmbi U JBonouUUSA A3bIKOB U CPEACTB NPOrpaMmMmMpPOBaHUs [MporHo3vpoBaHne NMHWUIA Pa3BUTUS

CeMaHTuKa MPOUCXOANT OT BO3HMKAKLNX HEQOCTATKOB U BbI3OBOB, B BbIYUCMUTENBHOMW TEXHUKW, AN onpeaeneHus
Algorithms and 3aBUCMMOCTU OT NIMHUIA Pa3BUTUS BbIYUCIUTENBHbIX HOBbIX BUAOB U CPeACTB NPOrpaMMnUpoOBaHuS.
Semantics MaLLVH N CETEBbLIX TEXHOMOMNI, KOTopas xapaktepusyeTtcs KMccnegoBaHne HeQOCTAaTKOB CUCTEM Ha

OonbWUMK JaHHBIMU 1 NpuMeHeHnem cpeacts VW,
3HAYUTESIBHO YCIOXHSAKLLEee 3a4a4n MPOrHo3MpoBaHUS.

NPOEKTHOM YPOBHE.




[Mpumepbl
n3obpertatenbCKUxX 3aaau
ana UT-cucrtem

Samples of inventive tasks
of interfaces design



7 N
N3o06peTaTtenbckana 3agauva B UT
: . . \
| Inventive task in IT |
| |
Pa3peweHune |
| rocrarioska NPOTMBOPEYNI
n3obpeTaTensCKon ’ PeLieHune |
| 3agauu rpuMeHerne n3obpeTtaTenbcKkon 3agadn
e - NMPUHLIMMOB U I
| (Identifying key tasks) e |
I‘ (DA, MCA, MA, ®I1, v ap.) |
/
~\ e e o

Mpumep 1: MporpamMmHbIi koa nHTepderica PLC  Sample 1: The code of PLC (programmable logic
(KOHTpOﬂﬂepbl C nporpaMMmpyeMOM n0r|/||<0|7|) ans COﬂtI’O”GI’) interface (human-machlne lnterface)

B3aMMOAENCTBUS C YENOBEKOM AOMKEH should be located inside the controller device, to
HaxXOAUTLCS B YCTPOMCTBE KOHTpOMnepa, YTobbl provide autonomy, but it complicates the PLC’s
obecneymBaTh ero aBTOHOMHOCTb, HO 3TO functionality and design when implementing
neperpyxaet ero q:)yHKLl,I/IOHaJ'I npu peanmsaumm specialized industrial\military solutions.

creumnanmn3npoBaHHbIX OTPaCSiEBbLIX peUJeHI/IIZ.
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Ve N
{ N3o06peTtaTenbckan 3apaya 8 UT \
Inventive task in IT |

| |

I [NocTaHoBKa Pa3pewiere |

| - NPOTUBOPEYNN,

n3obpeTaTensCKon PeLieHune |

| npumMmeHeHune -
~3apaun I n3obpeTaTenbCKon 3agadn |
| (Identifying key tasks) e |

I‘ (DA, MCA, MA, ®I1, v ap.) |

/

N T v
Mpumep 2: AnnapaTHbIn UHTEpPdENC MeXay Sample 2: The hardware interface between network
ceTeBbIMU YCTPOUCTBAMWN BHYTPU CUCTEM devices which are imbedded inside sensitive
cneumanbHOro HasHayYeHUs OOMKeH BbINOMHATb systems, should perform one main function for
OZIHY rMaBHY0 MYHKUMIO ANS HAOEXHOro reliable usage, but it leads to multiplication of
o6CcnyXXMBaHUs Nonb3oBaTernsl, HO 3TO NPUBOAUT K interfaces and bulkiness in systems of different
Pa3MHOXEHUNIO UHTEPMENCOB U IPOMO3OKOCTN B PUrposes.

cncremMmax pa3Horo Ha3Ha4eHun4.

TRIZ M1



Ve N\

{ N3o06peTtaTenbckan 3apaya 8 UT \

| Inventive task in IT |

I
| PaspelueHve |
| rocrarioska NPOTMBOPEYNI

n3obpeTaTensCKon ’ PeLieHune |
| npumMmeHeHune -

_3apaum I n3obpeTaTenbCckon 3agayn |
| (Identifying key tasks) e |
I‘ (DA, MCA, MA, ®I1, v ap.) |

/

N~ v
Mpumep 3 NHTepdenc nonb3oBaTend Sample 3: The user interface of Smartphone
cMapTdoHa JoSmKeH MHoOPMMPOBaTb should inform the user, anticipating his pOSSib'G
nonb3oBartens, npeayragbiBasi ero BO3MOXHbIe actions with applications., but it .Can take a lot of
OENCTBUS C NMPUMNOXKEHUAMM, HO 9TO MOXET 3aHATL ~ Screen space and user time. With the growth of
MHOIO 9KpaHHOro NPOCTPaHCTBa U multitasking, the problem of developing a user-
Nonb30BaTeNbCKOro BpeMeHn. C pocToMm friendly interface is getting worse.

MHOro3aga4YHoCTM NonbL3oBaHuA, npobnema
pa3paboTkn yoobHoro nHtepgemnca ycyryonsaercs.
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UHPopmauynoHHble nnatdpopmbl
Information platforms

TEXHOC®EPA Technosphere EMOCDEPA Biosphere
* Cuctembl cuncneHmna (Number systems)
* @annosbie cuctemsl (File systems)

* Hocutenu (Holders/carriers)

Mwno3 (Myosis)
* Mwuto3 (Mitoses)

« Teepaple (BymarkHbie) Paper e JNHK—-PHK —cuHTE3 BellecTBa
* MarHuTHble, 3N1eKTpoCcTaTUYeCKne DNA — RNK — Synthesis of
(Magnetic, electrostatic) substance

* Ontuyeckue, ceetosble (Optical, luminous)
* [lHeBmaTuyeckme (Pneumatic)

* JlMHaMmn4yHoOe coxpaHeHune-
BOCCTAaHOB/NEHMNE AAHHbIX
(Dynamic storage — data backup)

* CMHONTUYeCKMe CBA3U
Synaptic connections




3aK/lo4YeHue Conclusion

* Heobxoanmo dopmmnpoBaTb KapTOTEKM pelleHUs n3obpeTaTesIbCKUX 3a4a4 A4
HaKonaeHuna onbiTa, Pa3BUTUA MHCTPpYMeHTOB TPU3 ana UT-cuctem n NpakTUKU
BHeapeHuna TPU3 B UT.

Important to collect and describe card-files of solving inventive tasks in IT to enrich the
experience and develop TRIZ tools for IT-systems.

* Heobxoanmo uccnepgoBartb noteHuman npumeHeHnsa TPU3 ana pa3sutusa
cneymnanmn3npoBaHHbIX CpeacTs pa3paboTku UT-cucrem.
Important to investigate the opportunities of TRIZ usage in developing specialized tools
od IT-systems design.

* Heobxoammo nporHo3uMpoBaTb AMHUKU Pa3BUTUA UT-cnctem Anisa NPOrHoO3nNpPoBaHUA
npobsiem M HeJOCTaTKOB.
Important to forecast laws and trends of IT-systems development to predict
problems\disadvantages.




3aK/lo4YeHue Conclusion

* Heobxoanmo yawe ucnonb3osatb VIT-cnctembl B 3aa4ax 0byyeHmnA, HaCTaBHMYECTBA U
OoHNanH TPU3-KoyuumHra ana pa3sButua U BHeApeHUa MHcTpymeHToB TPU3 u ana
PA3BUTUA TBOPYECKOM IMYHOCTMN.

Important to frequently using of IT-systems in tasks of education, mentoring and online
TRIZ-coaching, to improve and deploy TRIZ instruments and develop creative people.

* Heobxoaumo paspabatbiBaTtb crieunanmsmpoBaHHblie UT-cuctembl C UCKYCCTBEHHbIM
NHTENNEKTOM ANS PA3BUTUA NPOEKTHOM U KOHCANITUHIOBOM AeAaTesibHOoCTU no TPU3,
Important to design specialized IT-systems with Al to improve TRIZ project management
and consulting.




«TPM3 B MT» «TRIZ in IT» Byaywme meponpusaTtua (Future activity):

« dopmumnpoBaHue paboumx rpynmn no HanpasreHNaM
Forming specialized workgroups

MoHUTOPUHT

3aKOHOB U .
MNHG nepVIO,D,I/I‘-IeCKaﬂ r|y6n|/||<au,vm pe3yJyibTaToB Ha

passuTus cante TPN3 CammuT n Ha cneunanmsanpoBaHHbIX
e E0 NT koHpepeHUUnax
Periodical publication of research results on TRIZ-
Summit website

bIX CUCTEM

dopmunpoBaHue
KapTOTekMn peLleHun » O6y4eHune n ceptndpukauma AT cneumanmctos no
”30622T:;j’;b0'<“x cucteme UKAP n OEOAT
MHOPMALIMOHHBIX MocTaHoBKa IKAR&DEDAL education and certification of IT
cucTemax n3obpeTaTenbeKuX specialists

3ajay onga passBuTugd
cneumanu3vpoBaHH
bIX CPeACTB aHanmsa
N NPOEKTUPOBAHNSA
NHPOPMALNOHHbIX
CUCTEM

https://www.facebook.com/groups
/1484546811748552

Apyrvie
HanpasneHus?

https://www.facebook.com/profile.
php?id=100069048373522

https://www.linkedin.com/groups/4
612177/

PyKOBO,D,I/ITeJ'Ib HanpaeleHnA Head of «TRIZ in IT»
«TPU3 B UT», MOO “TDS” 2t MOO “TDS”
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https://www.facebook.com/profile.php?id=100069048373522
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THANK YOU!




