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Ha npeapiayluux geKuusx:

 Uenn cnmynauumnu

 ANropmTMbl MOOENNPOBaAHUA

« [lpobnembl, CBA3aHHbIE C
CUMynaunenm ycTpoucTB
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Ha sTtoun nexunu:

« KOMMOHEHTbl CMMYJIATOpPa

* 3bIKOBbIE CpeaCTBa
pa3paboTkn Mmooenenm un
annapaTypbl
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Borpoc

Ha KakoM da3blke
NPOrpaMMmMpPoOBaHNSA O0JIXKEH ObITb
HarnmnncaH CUMynaTop?
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HMconp3oBaHue S3bIKOB 00ILIETO
HasHayenus (C, C++, Java...)

 lcnonb3yeTca OOIT

 HanucaHune mogenen «C Hyna»

¢ OcobeHHOCTU A3bIKOB
« Crneuundwuka int, struct, endianness
« thread safety
 malloc/free
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AGCTpaKIUU anmnaparypasi (1/2)

 CurHanbsl — nornyeckmm yposeHsb (0,
1, X, Z)

« WwuHbl — nepepava rpynn 6uT

« Onepauwnn Hafg oTOeNbHbIMUN DUTaMn

« TpaH3akKuum — oTobparkeHune
HamnpaBJIEHUA CUTHaNa

« AOCTpaKuUMNM XpaHEHUA OaHHbIX:
rpynnbl PperncTpos, OaHKM NamMAaTK
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AOCTpaKIMY anmnaparypasl (2/2)

« KapTbl NaMATH
« 3ahepXKuU cobbiITUN — pa3Hblie O
Pa3/IMYHbIX 0ENCTBUN

12.05.2014 Nabopatopust cynepKkoMbIOTEPHbLIX TEXHONOMMIN Ana 6uomMeanunHbl, apmakonorum n
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Pelltenus

« Co3pgaHune bnbnumoTexk,
peannsyoLwmnx odbwme NpuMnNTUBLI
MoaennpoBaHuna (SystemC/TLM)

e Wcnonb3oBaHue
crneunanm3npoBaHHbIX A3bIKOB
HanmcaHma monenen (DML)

12.05.2014 Nabopatopust cynepKkoMbIOTEPHbLIX TEXHONOMMIN Ana 6uomMeanunHbl, apmakonorum n
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*.C *.S0

GCC

DMLC

NaGopaTopusi cynepkoMnbiOTEPHBIX TEXHOMOMIA ANs GroMeauLUMHbI, (hapMaKkonorum um
MarnopasMepHbIX CTPYKTYP
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DML (2/2)

dml 1.2;
device simple dml device;

parameter desc = "Simple DML device";
parameter documentation = "This is an implementation of
simple DML device.";

bank regs {
parameter register size = 4;

register rl @ 0x1000;
register r2 @ 0x1004;

}

12.05.2014 Na6bopaTopus cynepkoMnbiOTEPHBLIX TEXHONMOMMIA Ans GroMeanumHbl, hapMakonorum um
MarnopasMepHbIX CTPYKTYP
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PaspaboTka mpoieccopa (1/2)

: Mpumeps!:

|  LISA
40 . 1SDL
F F P . SimGen

(o220 f) ) (2

Ouzaccembnep Cumynatop [dokymeHTauus
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PaspaboTka mpoieccopa (2/2)

HeOoOCTaTKW: [lpenmyLlecTBa:

« [eHepupyeTCa He « CKOpOCTb
CaMbI ObICTPbLIN KOO co3naHus/

« Koo moxeT bbITb He MO ANDUKALY
KOMMaKTeH

. Mogenb MOXeT « CornacoBaHHOCTb

12.05.2014

paboTaThb
MeOJIeHHee

NabopaTopusi cynepkoMnbTEPHBLIX TEXHOMOMIA ANns GroMeanumHbI, (apMaKkoriorum 1 13
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HdaTa

SystemC/TLM (1)

Bepcus

MpuMmedyaHus

Sept 1999 0.9 First version; Cycled based

Mar 2000 1.0 Widely accessed major release

Aug 2002 2.0 Add channels & events; cleaner syntax

Apr 2002 2.0.1 Bug fixes; widely used

Dec 2005 2.1.vl IEEE approves the IEEE 1666-2005 standard for SystemC

Jun 2008 2.2.05 TLM-2.0.0 library released

Nov 2011 2.3.0 IEEE approves the IEEE 1666-2011 standard for SystemC
12.05.2014 JlabopaTtopus cynepKoMMNbIOTEPHbBIX TEXHONOMMN Anst GuomMeanumnHbl, hapmMakonorum n 14
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SystemC/TLM (2)

Application

Written by the end user

Methodology- and technology-specific libraries
(SystemC verification library, bus models)

Core language

Predefined channels

Utilities

Data types

4-valued logic type
4-valued logic
vectors

Bit vectors

Finite-precision integers
Limited-precision integers
Fixed-point types

Modules Signal, clock, FIFO, Report handling,
Ports mutex, semaphore tracing

Exports

Processes el

Interfaces CyiEE

Programming language C++

12.05.2014 Nabopatopust cynepKkoMbIOTEPHbLIX TEXHONOMMIN Ana 6uomMeanunHbl, apmakonorum n
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B3gaT1o n3: K. Tyurin. SystemC Overview
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12.05.2014

SystemC/TLM (3)

Initialization path (run once)

Evaluation phase

h
g

b

Special init step*

* Add every method and
thread process instance in the
object hierarchy to the set of
runnable processes (with some
exceptions)

JTabopaTopus cynepkoOMNbIOTEPHbLIX TEXHOMNOMMI AN GuomMeanLMHbI, hapmakonorum n

Update phase

b

Delta notification
phase

Delta cycle

|

Timed notification
phase

Timed notification loop

Manopas3MepHbIX CTPYKTYP

B3gaT1o n3: K. Tyurin. SystemC Overview
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Verilog

Phil Moorby & Prabhu Goel
«Automated Integrated Design Systems», 1984 .

Netlist — normdyeckm aKemBasieHTHOE ornnmcaHue,
COoCTOoSLLEee U3 /IEMEHTAPHbIX JIOTNYECKUX
NPUMUTUNBOB

KoMaHObl:
« CMHTe3npyemMble — npencrtaB/ieHHbIe B annapaType
« HecuHTe3npyemble — gnda otnagkm  CUMynaumnm

B 2009 ctaHpgapT obbeanHeH c Verilog

12.05.2014 NabopaTopus cynepkoMnbTEPHBLIX TEXHOMOTUIA ANa GruoMeanLnHbI, (apMaKonorum 1 17
MarnopasMepHbIX CTPYKTYP



VHDL

« bbin pa3paboTaH B 1983 r. no 3akasy
MuHuctepcTBa obopoHbl CLLUA

* [lepBOHa4Ya/ibHO NpeagHa3Ha4vasC4A
0J19 Moo esInpoBaHMS, HO MO3>Ke
nosiBMJ1aCb N CUHTE3npyemoe
NOOMHOXXECTBO

« CTaHDapT MHOMOKpaTHO 0OHOBASANCH

12.05.2014 Nabopatopust cynepKkoMbIOTEPHbLIX TEXHONOMMIN Ana 6uomMeanunHbl, apmakonorum n
ManopasMepHbIX CTPYKTYp
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Jluteparypa

O. Schliebusch et al. Architecture implementation using the
machine description language LISA — 2002 —
http://ieeexplore.ieee.org/lpdocs/epicO3/wrapper.htm?arnumber=9
94928.

« Hadjiyiannis G., Hanono S., Devadas S. ISDL: An Instruction Set
Description Language for Reatargetability. — 1997 —
http://www.caa.lcs.mit.edu/~devadas/pubs/isdl.ps

« Rishiyur S Nikhil et al. BSV by Example.
http://csg.csail.mit.edu/6.5078/6_S078 2012 www/resources/bsv_
by example.pdf

 Fredrik Larsson et al. SimGen: Development of Efficient
Instruction Set Simulators. ftp://ftp.sics.se/pub/SICS-
reports/Reports/SICS-R--97-03--SE.ps.Z
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http://ieeexplore.ieee.org/lpdocs/epic03/wrapper.htm?arnumber=994928
http://www.caa.lcs.mit.edu/~devadas/pubs/isdl.ps
http://csg.csail.mit.edu/6.S078/6_S078_2012_www/resources/bsv_by_example.pdf
ftp://ftp.sics.se/pub/SICS-reports/Reports/SICS-R--97-03--SE.ps.Z
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Ha ciepyrouien T1eKuu:

KoHTposbHada paboTa

NabopaTopusi cynepkoMnbTEPHBLIX TEXHOMOMIA ANns GroMeanumHbI, (apMaKkoriorum 1
MarnopasmepHbIX CTPYKTYP
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Crnacu0o0 3a BHUMaHue!

Bce maTepuanbl Kypca BblK/laAblBalOTCA Ha canTe nabopatopuu:
http://iscalare.mipt.ru/material/course materials/

3aMeyvaHue: Bce TOproBble MapKn 1N J1I0roTunbl, NCNMoJib30BaHHbIE B JAHHOM MaTepuasie, ABNAKTCA COBCTBEHHOCTLIO NX BNafenbLeB. npe}J,CTaBJ'IeHHaﬂ
34eCb TOYKa 3peHnda oTpaxxaeT InYHoe MHeEHNE aBTOpPa, He BbICTynakouwero oT Jnua Kakomn-nmbo opraHunsaynn.
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