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VNepapxus onucaHuii

SA3bikn obLero HasHaveHus
Bubnunotekn n a3bikn
SystemC

S3bIku onucaHmsa annapaTypbl
[@ 3akniouenue

NuTepatypa
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Ha npownbix nekuunsx

Kak nucaTe mogenu yctpoiicts Ha Cn (Man Apyrux mmMnepaTuBHbIX
A3bIKax)
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Bonpocel

m Y70 Takoe «Kay3anbHOCTb»?
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Bonpocel

m Y70 Takoe «Kay3anbHOCTb»?

m [aiite onpegenerune nonstuio GVT
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Bonpocel

m YT0 Takoe «KaysanbHOCTb>?
m [aiite onpegenerune nonstuio GVT

m MoxeT nn napannensHas Mogesb bbiTb AETEPMUHUCTUYHON?
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[naBHbIi BONPOC 3TOro 3aHATUSA

Ha kakom si3blke MporpammupoBaHns JO/KeH ObiTb HanucaH
cumynsitop?
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[naBHbIi BONPOC 3TOro 3aHATUSA

Ha kakom si3blke MporpammupoBaHns JO/KeH ObiTb HanucaH
cumynsitop?
MpaBunbHbIA OTBET: Ha yaoOHOM
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Hetannzauusa cneuyundounkauuia

m BepxHeypoBHeBbIli agn3aiiH — 4enoBeyeckunii S3biK,
AMarpamMMbl, MOLEV MACCOBOrO OBC/Y>KMBaHUS

m EAS — yenoseueckuii A3bIK, NCEBAOKOA, NMPUMEPLI KOAA,
NCNOJNIb3YHOLLEro PYHKLMOHABHOCTb

m MAS — yesioBeyeckuii si3bIK, NCEBAOKOA, BPEMEHHEIE
AnarpamMmbl

m /] 7
m RTL — koa, cumynsaTtopsl

m Netlist — onncanne Tononorun coeguHeHnii
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A3biky obuwiero HasHaveHus (C, C++, Java...

OOTM npumeHum

Hanucaxue Mop,ene|7| «C HynA>»

S3bIkn peanusytoT abCTpakTHYIO MaLLVHY

Cneundpuka int, struct, endianness

m MHoronoto4HocTb 1 npobnembl obecrneveHnst KOPPEKTHOCTH

m Bpewmsi xusHn obwvektos (malloc/free)

MpuymnHa: cpeacTea He COOTBETCTBYIOT NpobiemHoli obnactu
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AbcTpakuumn annapaTtypsi

Curnansl — norundeckuii yposetb (0, 1, X, Z)

m UnHbl — nepegaya rpynn 6ut

Onepauun Hag oTaenbHbIMU BUTamMu

TpaH3aKu,vw| - OTO6pa)KeHVIe HanpaBae€HuA CurHana

ABCTpakumMn XpaHeHns faHHbIX: DaHKKU PerncTpos, KapTbl
namsaTu

m BpemeHHEle acnekTbl nosegeHus
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[Ba cnocoba nokopeHus ntoboli npegmMeTHoR obnactu

m CospgaHue bubnunorek, peannsytowmx abcrpakuun
MOAENNPOBaHNS, A5t i3blKa ODLLEro Ha3HaYeHust

m /lcnonb3soBanue cneymnannanpoBaHHbIX SI3bIKOB HaMNCaHNS
mogenein (DSL)
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[Ba cnocoba nokopeHus ntoboli npegmMeTHoR obnactu

CozgaHue bubnnorek, peannsytowmx abcTpakuny
MOAENNPOBaHNS, A5t i3blKa ODLLEro Ha3HaYeHust

Mcnonb3oBanue cneLnann3mpoBaHHbIX S3bIKOB HAMMCaHMs
mogenein (DSL)

m [lpumep nepeoro nogxoga: SystemC/TLM
m Bropoii nogxoa: DML, LISA, RDL...

m He cBsazanHbIi ¢ MmogennposaHuem npumep: Intel TBB vs Intel
Cilk Plus
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DML n SimGen

DML [4]
m Vcnonbsyetca B Simics ans onucaHus mogenel
HENCMOJIHAIOLWNX YCTPOCTB

m ABCTpakumu: perucTpbl, UX nonsi, METOAbI get/set,
OVCKPETHbIE COBLITUSA

m PeannsoBaH kak source-to-source KOMNUAATOP
SimGen [5]
m Vicnonbsyetcs B Simics ana onucanus mogeneii
NCNONHAOWNX YCTPOCTB

m ABCTpakuuu: Noast MHCTPYKUWTA, WabioHbl, MHEMOHUKM
KOMaHJ, CEMaHTUNKa
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Mpnmep koga Ha DML

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;
T \;‘;%

iLab’
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[Mpumep koma Ha SimGen

instruction branch_e_0_A_P(disp22)
pattern
op==0 && op2==2 && cond==1 && a==1 && mode==0 && onpage==

syntax

"be,al0x{1lx:PC+4*disp22)}"
semantics
#{

if (rCMP_VALUE_A==rCMP_VALUE_B)

JUMP_REL_ON_PAGE_N(disp22);
annull_epilogue();

#}
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LISA

m http://www.ice.rwth-aachen.de/research/
tools-projects/lisa/lisa

m LISA 2.0 exogut B coctae Synopsys Processor Designer

NexoaHoe onucatue

S

Ousaccembnep  Cumynstop  dokymeHTauus "
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http://www.ice.rwth-aachen.de/research/tools-projects/lisa/lisa

Onucanne a PXNTEKTYPHOIO COCTOAHUA

m SystemRDL [6]
m JlokanbHble A3bIKK
m Modelgen, Cpuidgen
m BapwuanTsbl, ncnonssyrowme XML
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3an NnpoTMB CNEUNAJIN3NPOBAHHbBIX A3bIKOB

HepoctaTtku:

m [eHepupyeTcs He camblii ObICTPLIA KOA
m [eHepupyeTcsl He caMblii KOMMNAKTHBIA KOL,
m /Ix HyxHO yunTs!

MpenmyecTsa:

m CkopocTb pa3spaboTku 1 Mogndukauun: npasuibHbIi
ypoBeHb abctpakuun!

m CornacoBaHHOCTb BCeX CO34aBaeMbIX KOMMOHEHT
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SystemC/TLM

HaTa Bepcns [Mpumevanus

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.v1 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
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CrpykTtypa SystemC

Mpunoxetrue

Bubnuotekn, cneunduyHsie ans BoibpaHHoO TexHoNOrMM

S3bik: Mopynu, nop Kananei: signal, Yruantsi: Tunbl gaHHbIX:
Tbl, KCMOPTHI, clock, FIFO, mutex,| tpaccupoeka, 4-3HayHas Noruka,
npoLecchbl, semaphore OTHETb BEKTOpa, Lenible 1
nHTepdeiicl, KaHabl, [eNCTBUTENbHbIE
cobbITus yucna

Azbik C++

Bssto us: K. Tyurin. SystemC Overview
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Bpems B SystemC

AL

Evaluation phase

Y Y
Initialization path (run once)
Update phase
Special init step* \ v

L/ Delta natification
phase

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

Delta cycle

Y

Timed notification

Timed notification loop

\
Bzsito us: K. Tyurin. SystemC Overview \"%. )
iLab
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MeuTa o SystemC

HecbbiBlueecsi obewanme: ntoboii, k1o ymeeT nucatb Ha C++,
CMOXET NUCaTb CMHTE3UPYEMBbI KOA YCTPOICTB.
http://panchul.livejournal.com/203346.html
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[Mpbiras yepes nponacTb

CemanTudeckasi nponacts (aHrn. semantic gap) BbipaXkaeTcsi B
PasNUYUAX ONNCAHWUA OAHOrO ODBEKTA B Pa3INYHbIX
JMHFBUCTNYECKNX MPELCTABNEHNSIX, HANPUMeEpP S3bIKax Wn
CUCTeMax CUMBOJIOB

Mpumep n3 npakTtuku: TpancasTop LISA —SimGen
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Verilog

m Cozgan B Automated Integrated Design Systems 8 1984 r.
m Cranpapt IEEE c 1995 r.
m Heckosbko pa3 yTouHsincs
m B Hacrosiwee Bpems obbeauHéH ¢ SystemVerilog (+
BepudrKaLns)
MHo>XecTBO kKOMaHpA, si3blKa
m CvHTesnpyemble — npefcTaBeHHbIE B annapaType

m HecuHTesnpyembie — gna otnagku, cumynsiymm,
Bepudpmrkauun
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m Bbin paspaboran B 1983 r. no 3akasy MuHuctepcTea
oboponbl CLLIA

m [lepBoHavanbHO NpeAHa3Havanca Ans MOAENPOBAHNS, HO
NO3>Ke NOoABUIAaCb N CMHTE3NPYyEMOE NOAMHOXECTBO

| CTaH,D,apT MHOIFOKpPaTHO obHoBnsANCA
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Ha cnepywein nekymn

CBA3b BUPTYaNibHOCTN 1 PEasIbHOCTU
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JlntepaTypa |

[@ O. Schliebusch et al. Architecture implementation using the
machine description language LISA, 2002
http://ieeexplore.ieee.org/lpdocs/epic03/wrapper.
htm?arnumber=994928

E 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

[d Rishiyur S Nikhil et al. BSV by Example.
http://csg.csail.mit.edu/6.5078/6_5078_2012_www/
resources/bsv_by_example.pdf

[ Wind River. Reference Manual for DML 1.2
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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
http://csg.csail.mit.edu/6.S078/6_S078_2012_www/resources/bsv_by_example.pdf

Jlntepatypa Il

[§ 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

[§ Accellera Systems Initiative. SystemRDL http:
//www.accellera.org/downloads/standards/systemrdl
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http://www.accellera.org/downloads/standards/systemrdl
http://www.accellera.org/downloads/standards/systemrdl

Cnacunbo 3a BHumaHue!

Cnaiigbl 1 MaTepuanbl Kypca JOCTYMHbI NO afpecy
http://is.gd/ivuboc

3ameqatue: BCe TOProBblE MapKn 1 NOFOTUMbI, UCMONL30BaHHbIE B JAHHOM MaTepuane, siBASIOTCA COBCTBEHHOCTLIO UX
Bnagenbues. [1pefcTaBneHHas TOYKa 3PEHNS OTPAXKAET JIMYHOE MHEHWE aBTOpa.
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