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OCHOBHBIC BEXU PA3BUTHA KOMIIBIOTCPOB

1947 — Tpanzucrop: William Shockley, John Bardeen, Walter Brattain (Nobel 1956)
1980 — JIuckpeTHas MaTeMaTHKa: COOCTBEHHBIC 3HAYEHMS, OOpalllCHUE MATPUIL U
nepemMHoxenue, singular value decomposition, ordinary differential equation
1981 — Merarpena — nepcoHalibHbIM KoMnbioTep IBM: (Mukpocxema 1974 Intel)
1975 — Henry Roberts, Altair 8800, 18008; 1976 — Apple I, 1984 — Apple Macintosh

IBM PC 880000 1050000

Apple Computer 275000 420000

* [lepcoHanbHbIN KOMIIBFOTEP HU3KOW CTOUMOCTH

* MaremaTuyeCcKur COmpoIECCOP

* HHTepakTHBHOE MPOTrPAMMHOE OOECTICUCHNE

* PactpoBas rpadguka, MbIlib, rpaduuecKas onepaidoHHas cucTeMa

1984 — MATLAB: Eigenvalues, Ordinary differential equation,
FFT Filters




Poct mommocTu T1K

_ ' 184 “ “ |

Clock Speed 5 MHz 3GHzx4 Core 2500
Memory 256K 4G 16000
Disk 10M 500G 50000
Comm 1200 20M 15000
FLOPS 17K 23G 1000000

llopoouno 6v1306b1 Haule2o 6pemeHU



OCHOBHBIE TTPOOJIEMBI U1 COBPEMEHHBIEC
TCHJICHIIUU

Nel: IIporpamMMmebl Be3i€: aBTO, KamMepbl, MOOUIBHHUK, ...

No2: MHOro MmareMaTHMK{ U aITOPUTMOB BO BCEM
* System of systems — Ha 0a3¢ MUKPOIPOILIECCOPOB:
10 muipa. yerpoucts B 2008, 300 mua TIK B 2009
* Raptor Fighter 2 maH cTpok
* Boeing 787 Dreamliner 7 miH cTpok
* Mogaens aBTo Renault 10 MiH cTpok

Ne3: Multicore, GPUs, Clusters, Clouds

Omeem Ha 6vi306bl Nol and No2: Bce na Simulink! — System models



MogaenbHas pa3zpadoTka — Model based design

[ maBHBIE TPOOJIEMBI TPATUIIMOHHON pa3pabOTKHU:

* Pa3HbIe y3i1bl TOKHBI pa3padaThiBaTh Pa3HbIC CIICIIUATUCTHI

* CaoxHOCTh QOPMYIUPOBKHY CHENU(PUKALMNN U TPEOOBAHUI K IPOTpAMME
* TpyaHocTh COBMECTHOM pa3pabOTKH

* CIOXHOCTb TECTUPOBAHHUS

[ maBHOE B MOJIEJIBHOM MPOTPAMMHUPOBAHUN — MHOTOKPATHOE MCTIOJIb30BAHUE,
€CTECTBEHHOCTh CleM(PUKAIINNA U TECTOB

* VYBeJWYEHHUE YPOBHS MAaTEMATUKU U aJITOPUTMOB B MOJEIISIX

* YcKopeHHas pa3pad0TKa HOBBIX PEHICHUN

*  YMEHBUICHUE PYYHOI'O IIPOrPAMMHUPOBAHUS

* lloBellIEeHHE KaueCTBA IOCPEACTBOM PAHHEN TTPOBEPKU U TECTUPOBAHUS
*  MexaucuuninHapHas Koolepauus

» Koonepanus ctaauii pa3padOTKu

llepexoo 6 paspabomke Ha MOOENbHYIO PA3PAOOMKY —
Model based design



JI1s1 pa3paOOTKH cucTeMa JOJKHA BKIIKOYATh:

* System Environment
* Digital hardware

* Analog/RF hardware
* Embedded software
* Mechanical systems

Bce aieMenThl BCTpedaroTcs: OqHOBpeMEHHO - Multi-domain system
modeling (TypOuna)

Eounbi unmepdpetic u npasuna cozoanusi mooenei



CucTeMbl MHOTOIIPO(PHUILHOTO
IPOrpaMMHUPOBAHMS:

T T

. Continuous-time model: dynamical system, analog Simulink

. Discrete time model: DSP, Image/video, Digital control Simulink

Discrete events model: Architecture, Resources SimEvents

State Machine Model: Control logic, Mode Logic  State Flow

. Physical models: Electronics, Mechanics, Hydraulics Simscape,

SimElectronics, SsmMechanics, SimHydraulics, SimDriveline

Text base model: punsrpriMatlab

Ananoe LabVIEW ( Laboratory Virtual Instrumentation Engineering Workbench )
National Instruments — ynop Ha anemenm cxemvi



SIMULINK

1. Knomnka Simulink

2. B Command window: > Simulink

3. New —> Model

HNuarepdeiic mporpaMmmsel — SDI: model 1 Simulink Library Browser
Sine wave — Scope

Sine wave — Integrator — Scope

Coeounenue Ctrl — neewlii Kiuk



Mojenb pocTa 4nciaa OaKTepun

Pe3ynbrar pa3aMHOXKEHUS = DX

Pesynbrar cMepTa = px”

dx -
H3menenue nomnyinsanun o bx — px

[IpeacTaBuM aaropuT™M — HaM HY>KHBI OJIOKH:
 MHurterparop — Integrator

« Bo3BeaeHue B KBajpaT — YMHOKEHHE Ha ce0sl - Product
e  YMHOXEHHE — yCUIICHUE — Gain — 2 0JIOoKa

e Cymmarop — Sum

 Habmronenue - Scope

Pasuuya Simulink u LabVIEW — opuenmauus na ypasteHus uiu
ycempoucmed



