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BBepeHue

JIOKyMEeHT sBJIsIeTCsl KpaTKUM cripaBoyHUKOM 1o uHCTpyMeHTy C++TESK Hardware Edition (nanee
C++TESK), Bxomsamemy B coctaB Habopa wuHcTpymeHToB CH+TESK Testing ToolKit u
NpeAHa3HaYeHHOMY JIJII aBTOMAaTU3UPOBAHHOM pa3paOOTKU TECTOBBIX CHCTEM IS HDL-mopeneii’
ammapatypsl. IHCTPYMEHT [TOCTPOEH B COOTBETCTBHH ¢ 0bmei konmernmeii UniTESK?.

[lon mecmosoti cucmemori MOHUMAETCsl CHElMalbHAs MPOrpaMMa, KOTopas IMyTeM MOoJadd Ha
yenegyro cucmemy BO3ACHUCTBUH M aHaldM3a BBIJIABAEMBIX €M pPE3yJlbTaTOB OLICHUBAET €€
(yHKIIMOHATBHYIO KOPPEKTHOCTh. Bo3melcTBHS Ha TECTUPYEeMYIO0 MOJENb TaKKe Ha3bIBAIOTCS
cmumynamu, a pe3yiabTaTtel ee paboTel — peakyusmu. TUMMYHAS TECTOBAsk CUCTEMa COCTOUT W3
TpPeX OCHOBHBIX KOMIOHEHTOB: (1) eenepamopa cmumynos, CO3AAIOIIETO IMOCIEIOBATEILHOCTH
CTUMYJIOB (mecmogvle nocredosamenvrocmu), (2) mecmosoeo opaxyia, TPOBEPSIOIIETO
MPaBWJIBHOCTH peakuuid, u (3) nodcucmemul oyeHKu NOJHOMbI MECMUPOBAHUS.

JoxymenT omnucbkiBaeT Bo3MoxkHoctu CH+TESK, npennasnaueHHble Uisi CO3[aHUSI YKA3aHHBIX
BBIIIIC KOMIIOHEHTOB TECTOBBIX CUCTEM, U BKIIFOUAET YETHIPE OCHOBHBIX pa3Jena:

o «Co3z0anue 5manoHHOU MOOENU

o «Co3z0anue adanmepa 5manoHHOU MOOENU
e  «Onucanue mecmogozo NOKpuIMus»

o «Co30anue mecmogozo cyeHapus»

[TepBeie 1Ba pasjena ONMUCHIBAIOT IMOCTPOSHUE OCHOBOIIOJIATAIONIUX YACTEH TECTOBOTO OpaKyJia:
9MANOHHOU MoOenu, 3aaaroniel pyHKIMOHAIBHOCTD LIETIEBOM CHUCTEMBI, U adanmepa dMAailoHHOl
MoOenu, CBS3bIBAIOIIETO 3TAJOHHYI0 MOJENb C IefeBoil cucremoi. TpeTuil pas3znen mocBsiILeH
OLICHKE TIOJHOTBHI TECTUPOBAHHMS HA OCHOBE mecmogoeo nokpvimus. IlocnenHuil pasmen
paccKasbIBaET O CO3MAHUU MeCm08020 CYeHapusi — OCHOBHOM YaCTH IeHepaTopa CTUMYJIOB.

bonee nonpobHOe omMcanue MHCTpyMeHTa AOCTynHO B AokyMeHTe «C++TESK Testing ToolKit:
Pykoeoocmeo nonvzoeamensi.

Iopsinox ycranoBku CH++TESK omucan B otaensHoM nokymente «C++TESK Testing ToolKit:
Hucmpyrkyus no ycmanoskey.

I'Iop,.qepxcka yCTapeBLU UX/HOBbIX BO3MOXXHOCTEW

[Ipu paszeutum C+H+TESK oOecrieunBaeTcss COBMECTUMOCTh HOBBIX BEPCHH HWHCTPYMEHTA C
TECTOBBIMU CHUCTEMaMHM, Pa3paOOTaHHBIMH C MOMOIILI0 Ooliee cTapeix Bepcuii. [Ipu BHeceHuu B
HHCTPYMCHT HW3MCHCHUA, HCCOBMCCTUMOIO C MpPCAbIAYIIUMHU BCPCUAMHU, OTOMY HU3MCHCHHUIO

COTIOCTABIIIETCSI HOMEp cOOpku B ¢dopmare Trmmim, Hampumep, 110415 — 15 ampens 2011 1.
HoBas mnpaBka Jemaercs [JOCTYMHOM TOJBKO TMPH HAJUIEKANIEM ONPENCICHUH Makpoca
CPPTESKHW VERS TON’. Hanpuwmep, -DCPPTESKHW VERSION=110415,  BKIIOYacT

MOAJIEPKKY HECOBMECTUMBIX HM3MEHEHMM, caenaHHblXx A0 15 anpens 2011 r. BKIIOUHUTENBHO.
Kaxxnast cOopka MHCTPYMEHTA COACPKUT MOJHBINA CITUCOK TAKMX U3MEHEHUH.

B moxyMeHTalMy He ONMUCHIBAIOTCS YCTapeBIIME BO3MOXXHOCTHM MHCTpyMeHTa. sl TeX CpencTB,
KOTOpBIE HE COBMECTHUMBI C YCTapEBIIMMHU BO3MOKHOCTSIMH, YKa3bIBA€TCsI HOMEp COOpKH, HaYMHAs
C KOTOpOil oHU mopnep:kuBaroTcs. Hampumep, dpasza «cpedcmea nododepoicusaromes, HauuHas co

" HDL (Hardware Description Language) — K/1acc s3bIKOB, HCIIOIb3yEeMbIX JUIS OMUCAHUS AMNAPaTypBL.

2 http://www.unitesk.ru

3 HpI/I HCIOJb30BaHUN KOMIIUIIATOPOB ZCC 3TO ACIACTCA OHHHGﬁ —DMMHfMaKpoca=3Haquue.
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coopku 110415» o3Ha4aeT, 4ToO AJS BO3MOKHOCTH HCIOJIb30BAaHUS ITHX CPEICTB HEOOXOIUMO,
4yTOOBI OBUIM BBIMOJIHEHBI ABa ycioBus: (1) cOopka uHcTpymenrta umeetr Homep 110415 wnu Bolie,
(2) mpn KOMIWIALMU TECTOBOM CHCTEMBI yKaszaHa onuus —DCPPTESKHW VERSION=c6opxa,
rae c6opka He MeHbie 110415.

Ecou HCKOTOPBIC YCTAPCBIIUMC BO3MOXHOCTU HHCTPYMCHTA HC HWCIOJB3YIOTCA WM MCIIAIOT
Pa3BUTHIO UHCTPYMCHTA, p33pa60T‘lI/IKI/I MOTYT OTKa3aTbCA OT UX IMOAACPIKKH. B sTom cJIydac 1npu
KOMITHUJIAIINH TECTOBOU CHUCTCMBI, I/ICHOJ'II)?,YIOHIeﬁ 9T BO3MOKHOCTH, 6y,[leT BbIZ1aBaTbCA
COO6H.I€HI/Ie, OIIMCBIBAIOLICC CI1oco0 YCTpaHCHUA HpO6JIeMBI.

[Ipn xoMOMIALMU TECTOBBIX cHUcTeM, pa3paboTraHHbiX ¢ nomouplo C++TESK, nHacrosiTeJbHO
peKoOMeHIyeTCsl HCII0JIb30BaTh OMIUI0 KOMITHIATOpa ~DCPPTESKHW VERSION=c6opkKa.

CornaweHunst N0 NUMEeHOBaHUIO

Snpo MHCTpyMEHTa pealn30BaHO B Qopme OMONMMOTEKH Ha s3bIKe NporpamMmupoBaHus C++.
JlocTyTHBIE TS MCTIONIB30BAHUS CPECTBA CIPYNITUPOBAHBI 110 CIECIYIONINM IIPOCTPAHCTBAM UMEH:

e cpptesk: :hw— cpeacTBa CO3JaHMs TATOHHBIX MOJICIICH alapaTypbl M X aJIaliTePOB;
e cpptesk: :ts— 0a30Bble cpeacTBa Pa3pabOTKU TECTOBBIX CUCTEM;

e cpptesk::ts::coverage — CpeICTBA ONMUCAHUS TECTOBOTO MOKPHITHS,

e cpptesk::ts::engine — GUOIMOTEKA OOXOIUHKOB ;

e cpptesk::tracer — cpencTsa TPacCUPOBKH;

e cpptesk::tracer::coverage — CpeACTBa TPACCHPOBKU MOKPHITHSL.

Mmnorue cpencrsa C++TESK peannzoBansl B popme MakpocoB. i n3dexxaHust KOHQIUKTOB UMEH
Ha3BaHMs BCEX MakpocoB MMeIOT npedukc CPPTESK , HanpuMep, CPPTESK MODEL (mmMs) . B
o01IeM cirydae il KaXI0r0 MaKpoca ONpeIesIeHbI 1Ba JOMOJHUTEIbHBIX aJbTePHATUBHBIX UMEHU:
COKpaweHHoe ums, TodydaemMoe oTOpachkiBaHWeM Tpedukca CPPTESK , W Kopomxoe uMms,
[IOJIy4aeMO€ JIOIIOJIHUTEIIbHBIM «C)KaTUEM» COKpallleHHOro uMeHu. Hampumep, mns makpoca
CPPTESK ITERATION BEGIN AOCTYIHBI JBa albTCPHATHUBHBIX MMEHH: ITERATION BEGIN
1 IBEGIN. UTOOBI MMETh BO3MOXKHOCTD HCIIOH30BATh COKPAIIICHHBIE U KOPOTKUE UMEHA, CICTyeT
onpeAenuTb Makpockl CPPTESK SHORT NAMES wu CPPTESK SHORT SHORT NAMES
COOTBETCTBEHHO.

Co3paHue 3aTanoHHOM Moaenu

Omanonnoti mooenvio Ha3bIBAETCS OINPENEIIEHHBIM 00pa30M CTPYKTYPHPOBAHHBIA HA0Op KIIaccoB,
OIMCHIBAIONIH (DYHKIMOHANGHOCTh IIECBOI CHCTEMbI HA HEKOTOPOM YPOBHE aOCTPAKIIHN .
OTalloHHasT MOJielb COCTOMT W3 KIACCO08 CO00OWeHull, ONUCHIBAIONMX (opMaT BXOAHBIX U
BBIXOJAHBIX JIaHHBIX (CTPYKTYpy CTUMYJIOB M pe€akUuil), ocHosHo20 Kiacca W Habopa
BCIIOMOTaTeNbHBIX KJIacCOB. B nanpHeiieM mnoj smanonHol MoOenvbio TMOHUMAeTCs OCHOBHOU

KJIacC dTAJIOHHOU MOJIENIH.

* OOXOMUHKAMH HA3BIBAIOTCS OMOIHOTEUHbIC KOMIOHEHTHI HHCTPYMEHTA, MCIIONb3yeMble [UIs MOCTPOCHHS TECTOBOI
HOCJIeIoBaTeNIbHOCTH. BXonHON nHdopManmeid ai1st 00XouuKa sBIsSETCs TECTOBbII cueHapuii (cM. pasnen «Cosdanue
MecmoBo2o CyeHapus»).

5 I/IHC’I‘pyMGHT IIO3BOJISICT pa3pa6aTI)IBaTL KakK a6C’I‘paKTHBIe (byHKHI/IOHaJ'ILHI)IG MOACIM, TaK U ACTAJIbHBIC MOACIIU,
OIMMCBIBAIOIIHNE LCIICBYIO CUCTEMY C IMOTAKTOBOM TOYHOCTBIO.
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Knacc coobuweHusi

Knaccor coobwenuii nexnapupyrorcs ¢ NoMollpo Makpoca CPPTESK MESSAGE (rms) . BHyTpn
JEKJIapauuy  JOJDKHA  IPUCYTCTBOBATH CTpOYKa CPPTESK SUPPORT CLONE (rms),
OTIpeIeNIAONIasi METOJl KOIMPOBAHUS COOOIEHUs rMsT* clone ().

IIpumep:
#include <hw/message.hpp>
CPPTESK MESSAGE (MyMessage) {

public:
CPPTESK_SUPPORT CLONE (MyMessage)

}s

3aMeuyaHue: HaJTMYUE CTPOKU CPPTESK SUPPORT CLONE (rMs) 00s13aTeNbHO.

PangomMmusaTop BXOQHOro coobLlieHus

B kmacce BXOgHOTO COOOIIEHMSI TOJDKEH MEPErpyKaThCsl BUPTYaAIbHBIN MeTOl randomize () —
pandomuzamop  cooOmeHus. JIJis  3TOro MOXHO HCIOJB30BaTh  CICIHAIBHBIC MaKPOCHI
CPPTESK {DECLARE|DEFINE} RANDOMIZER.

IMpumep:
CPPTESK MESSAGE (MyMessage) {

CPPTESK DECLARE RANDOMIZER () ;
private:

int data;
}i

CPPTESK DEFINE RANDOMIZER (MyMessage) {
data = CPPTESK RANDOM (int) ;
}

3amMeuanmue: PAHAOMHU3ATOP MOXKXHO HC OIPCACIIATH, €CIIU IMOJd HaHHBIX COO6IJ.[€HI/I$I OIIMCAaHbI C
TTOMOIIIBIO CHEIUATBHBIX MaKpOCOB (CM. pazaen «l10/1s1 OaHHbIX COOOUEeHU).

KomMmnapaTtop BbIXOQHOro coobLieHuns

B kiacce BBIXOJHOT'O COOOIEHHS JOJDKEH Meperpyk arbcs BUPTYAIbHBIH METON compare () —
Komnapamop coodueHus. s 3Toro MO>KHO MCIONB30BaTh CIEIHMAIbHBIE MAaKpOChl (COOpKa He
HHKG]1042&)CPPTESK_{DECLARE|DEFINE}_COMPARATOR.

IIpumep:
CPPTESK MESSAGE (MyMessage) {

CPPTESK DECLARE COMPARATOR () ;
private:

int data;
}i

CPPTESK_DEFINE_COMPARATOR(MyMessage) {
const MyMessage &rhs = CPPTESK CONST CAST MESSAGE (MyMessage) ;
// B cjlyyae HECOBIIAHeHMs COOOIEHMI BO3BPAIAETCS HEIYCTas CTPOKAa
if (data != rhs.data)
{ return "incorrect data"; }
// HOycras CTpOKa MHTEPIPETUPYETCS KaK OTCYyTCTBME OUMOOK
return "";
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3ameuyaHue: KOMIIApATOP MOXKHO HE OMPENENSTh, €CIM IOJsS JAHHBIX COOOIIEHHUS OMUCAHBI C
TTOMOIIIBIO CHIEIUATBHBIX MaKpOCOB (CM. pazaei «/10/1s1 OaHHbIX COOOUeHU).

Mons AaHHbLIX cOOGLLEeHUS

JIns  jpexnapanvy NENOYHCICHHBIX 710jell OaHHbIX COOOIICHMsS IpeIHAa3HAYCHBI CIICAYIOIIUC
MaKpOCHI:

e CPPTESK DECLARE FIELD (MMs, paspAaOHOCTE)
JEKJIApUPYET LUEIOUYUCIIEHHOE TT0JIE€ C 3aJaHHBIM UMEHEM U Pa3pAIHOCTBIO.

e CPPTESK DECLARE MASKED FIELD (MM, paspsagHOCTB, MAaCKa)
JEKJIAPUPYET LETIOYUCIEHHOE TOJIE C 3aIaHHBIM UMEHEM, Pa3psIHOCTHIO U MACKOM.

(] CPPTESK_DECLARE_BIT(MMH)
JeKJIapupyeT OJHOOUTOBOE TOJIE C 33laHHBIM UMEHEM.
IMpumep:

#include <hw/message.hpp>

CPPTESK MESSAGE (MyMessage) {

public:

CPPTESK DECLARE MASKED FIELD (addr, 32, OxffffFFFO);

CPPTESK DECLARE FIELD (data, 32);

CPPTESK DECLARE BIT (flag);

bi

3amMeuaHue: pa3psTHOCTD MOJIEH TAaHHBIX HE JTOJDKHA MPEBLINIAaTh 64 6ura.
Bce 3anmexnapupoBaHHBIE TOJS JIOJDKHBI OBITH 3aperHCTPUPOBAaHBI B KOHCTPYKTOpE Kiacca
COOOIIIEHUS C TTOMOIIBIO MaKkpoca CPPTESK ADD FIELD (mosiHOe mMs) .
IIpumep:

MyMessage: :MyMessage () {
CPPTESK_ADD FIELD (MyMessage: :addr) ;
CPPTESK_ADD FIELD (MyMessage::data);
CPPTESK_ADD FIELD (MyMessage::flag);

}

3amMeuaHue: TpPU PETUCTPALMU TOJIEH YKa3bIBACTCS WUX TMOJIHOE WMsI, BKJIIOYAIOIIEe MMs Kiacca
CO00IIIeHNS.

AmanoHHast modesnb

Omanounas modensb (OCHOBHOU KIACC IMANOHHOU MoOenu) NEKIAPUPYETCs C MOMOIIBI0 Makpoca
CPPTESK MODEL (rms) .

IIpumep:
#include <hw/model.hpp>
CPPTESK MODEL (MyModel) {

}i

B sranonHoil Mozenu AEKIApUPYIOTCS 6X0O0Hble U 8blXOOHble uHmepgelicol, onepayuu, a Takxe
BCIIOMOTATENIbHBIC npoyeccyl N TaHHbIe, HEOOXOAMMBIE JJIsl OTIMCAHUS OTIepAIUil.
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UHTepcenc

Bxoouvie u evbixoonvie unmepgeticol TaJIOHHON MOJIEIH AEKIAPUPYIOTCS C MOMOIIBI0 MaKpOCOB
CPPTESK DECLARE {INPUT|OUTPUT} (rms) COOTBETCTBCHHO.

IIpumep:
#include <hw/model.hpp>

CPPTESK MODEL (MyModel) {

public:
CPPTESK DECLARE INPUT (input iface);
CPPTESK DECLARE OUTPUT (output iface);

}i
Bce 3amexnmapupoBaHHBIE HHTEp(EHCH JOKHBI OBITH 3apETUCTPHUPOBAHBI B KOHCTPYKTOpE
ATaJIOHHON MOJIEIHU C TTOMOIIBI0O MAaKPOCOB CPPTESK ADD {INPUT|OUTPUT} (rms).
IMpumep:

MyModel: :MyModel () {
CPPTESK ADD INPUT (input iface);
CPPTESK ADD OUTPUT (output iface);

}

Mpouecc

Ilpoyeccvl SBASIFOTCS OCHOBHBIM CpEACTBOM (YHKIIMOHAJIBHON crenu(uKanuy anmapaTypebl.
[Iponieccsl nmoapaznenstorcss Ha onepayuu (cM. pasnen «Onepayus») N 6HYympeHHUe NpoYeccyi.
Omnepanyy ONMUCHIBAIOT JIOTUKY PaOOTHI IENIEBOW CHUCTEMBI, CBSI3aHHYIO C 00pabOTKOW CTHMYJIOB
OTIpeIeIEHHOr0 TUMa. BHyTpeHHME NpolLecchl UCHOIb3YIOTCS A ONpeAeieHus Ipyrux, Oonee
CJIOKHBIX IPOLIECCOB, B TOM YHCJIE ONEPALIUU.

Jexkmapanuss W onpenesieHHe MPOLECCOB JSTAIOHHOW MOJEIU OCYILECTBIISIETCA € ITOMOLIBIO
MakpocoB CPPTESK {DECLARE |DEFINE} PROCESS (rms) . Onpenenenue npouecca J0IKHO
Ha4YMHATBCA BBI3OBOM Makpoca CPPTESK START PROCESS (), a 3aKaHYMBAThCS BBI30BOM
Makpoca CPPTESK STOP PROCESS ().

IIpumep:
#include <hw/model.hpp>
CPPTESK MODEL (MyModel) {
public:
CPPTESK DECLARE PROCESS (internal process);
b

CPPTESK DEFINE PROCESS (MyModel::internal process) {
CPPTESKisTARTiPROCESS();

CPPTESK STOP PROCESS () ;
}
3ameuanme: NpU ONPEJEIIEHUU Ipolecca JOMYyCKaeTcs TOJBKO OJHO HCIOJB30BaHUE Makpoca
CPPTESK START PROCESS (), KOTOpoe OOBIYHO IpEANIECTBYET ONMCAHHUIO JOIMKH IPOLECcCa.
Cemantka CPPTESK STOP PROCESS () cXo0a C CEMaHTHKOW omeparopa return — IpH
BBIIIOJIHEHUH 3TOI0 MaKpOCa OCYILECTBIIAETCS BBIXO U3 METOIA IIpolecca.

3ameuaHme: 3amperiaeTcs Ha3blBaTh NPOIECC HMEHEM process, IMOCKOIbKY 3TO HMs
3ape3epBUPOBAHO.
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lNapamempsbiI npoyecca

[Ipomiecc mmeer He MeHee Tpex napamempos:. (1) xkowmexcm BBIIONHEHUS Tpouecca, (2)
unmepdeitic, accOMUPOBaHHBIA ¢ mporieccoM, U (3) coobwenue. JIns AOCTyma K mapameTpam
mporiecca UCTIONIB3YIOTCS CIeIYIOIINEe MaKpOCHI:

e CPPTESK GET PROCESS () — IOJIy4eHHC KOHTEKCTa,
e CPPTESK GET IFACE () — noxydeHue uHrepdeiica;
e CPPTESK GET MESSAGE () — HOJIy4YeHHE COOOLICHHUS.

[IpuBenenue napamerpa-cooOIIeHHs K HY)KHOMY THITY OCYIIECTBISETCS C MOMOIIBI0 MAaKPOCOB:
e CPPTESK CAST MESSAGE (kjacc COOOHmEHMH)
e CPPTESK CONT CAST MESSAGE (kKj1accC_ COOOUEHM) .
Mpumep:
#include <hw/model.hpp>

CPPTESK DEFINE PROCESS (MyModel::internal process) ({
// kommpoBaHMe COOOWLEHMs B JIOKAJLHYK IePEMEeHHYIO
MyMessage msg = CPPTESK CAST MESSAGE (MyMessage) ;
// MOJIydyeHme CCEUIKM Ha COOOmeHMre
MyMessage &msg ref = CPPTESK CAST MESSAGE (MyMessage) ;
// MOojy4YeHMe KOHCTAHTHOM CCEUIKM Ha COOOmeHMme
const MyMessage &const msg ref = CPPTESK CONST CAST MESSAGE (MyMessage) ;

}

lpuopumem npouecca

[Ipu BBITIOIHEHUHU Ka)XJAOMY MPOIIECCY ITAJTOHHON MOJENU COTOCTABISIETCS npuopumem — I1eIoe
0e33HaKOBOE YMCJI0, MPUHUMAIOIIEe 3HAaUeHHUS U3 oTpe3ka [1, 255] (3nauenue 0 3ape3epBHPOBAHO).
[Ipuoputer BIMSE€T HAa OYEPETHOCTH BBIMIOJHEHUS IPOLIECCOB BHYTPU OIHOTO TaKTa (CHayaia
BBITIOJIHSIFOTCS TIPOLIECCHI C OOJIBIIUM TIPHUOPUTETOM, 3aTe€M — C MEHbIIUM). [IpuopuTeTsl MOTyT
WCIIOJIb30BAThCS MPH COMOCTABICHUU PEAKIUIl 11eIeBOM CUCTEMBI C ATAJIOHHBIMU PEAKIHSAMH (CM.
pasnen «Apbump peaxyuti»). Tlpu 3amycke Bce MPOILECCHl MONTYYArOT OJUHAKOBBIA MPUOPUTET
(NORMAL PRIORITY). Ias pabOThI C IPUOPUTETAMH UCIIONB3YIOTCA CIIEAYIOIIE MAKPOCHI:

e CPPTESK GET PRIORITY () — mOJy4YeHHE IPHOPUTETA IIpOLIecca.
e CPPTESK SET PRIORITY (nmpmopmrerT) — yCTaHOBKA IIPUOPHUTETA IIpOIECcca.

Hekoropble KOHCTaHTBI I 3HAYEHHM NPUOPUTETA ONPEAEIEHbl B IEPEUUCIUMOM THIIE
priority t (mpocTpaHcTBO MMEH cpptesk: :hw). OCHOBHBIMH U3 HUX SBJIAIOTCS:

e NORMAL PRIORITY — HOpPMAaJbHbIM IPHOPUTET,
e LOWEST PRIORITY — MMHUMAJILHBLIA IPUOPUTET;
e HIGHEST PRIORITY — MakCUMaJIbHbIA IIPUOPUTET.

IIpumep:

#include <hw/model.hpp>
#include <iostream>

CPPTESK DEFINE PROCESS (MyModel::internal process) {

std::cout << "process priority is " << std::dec
<< CPPTESK GET PRIORITY () << std::end;
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CPPTESK SET PRIORITY (cpptesk::hw::HIGHEST PRIORITY) ;

ModenupoesaHue 3adepxek

JInis MOJCTUPOBAHUS 6PEMEHHBIX 3a0epiiceK B ONMUCAHUU TPOIECCOB MOXKHO HCIIOJIB30BaTh
CJICTYFOIIIHE MAKPOCHI:

e CPPTESK CYCLE ()
3a/Iep’KKa B OJJUH TaKT.

e CPPTESK DELAY (umMcCJIO TaKTOB)
3a7epiKKa B HECKOJILKO TaKTOB.

e CPPTESK WAIT (ycsoBue)
3aJCprKKa J10 BBIIIOJIHCHUS YCIOBHS.

e CPPTESK WAIT TIMEOUT (ycrmoBme, TamMayT)
OrpaHUYEHHAas [0 BPEMEHU 3aJIEPKKa 10 BHITIOJIHEHUS YCIOBUSL.

IIpumep:
#include <hw/model.hpp>
#include <iostream>

CPPTESK DEFINE PROCESS (MyModel::internal process) {

std::cout << "cycle: " << std::dec << time () << std::end;
// Banepxka B OOMH TaKT

CPPTESK_CYCLE();

std::cout << "cycle: " << std::dec << time () << std::end;

// oXxmumaHwe BEIIOJIHEHMS yCJIOBMS outputs.ready,
// HOo He 6osee 100 TakTOB
CPPTESK WAIT TIMEOUT (outputs.ready, 100);

3anyck npouecca

3anyck npoyecca 3TAIOHHON MOJENH U3 APYTroro mpoiecca OCyIIeCTBIAETCS ¢ MOMOIIbI0 Makpoca
CPPTESK CALL PROCESS (pexmmM, wuMsa _mnporecca, uHTepderc, coobmeHme), T
pPeXxrM HUMECT OJHO H3 JBYX 3HaueHuii: PARALLEL wmau SEQUENTIAL. B EepBOM CiIy4dae
CO3/1ae€TCSl OTHAENIbHBIM IPOLIECC, BBINOJHAEMBIA MAPAIIIEIBHO POIUTENIBCKOMY Ipoueccy. Bo
BTOPOM CJIy4a€ OCYILECTBISIETCS IIOCJIEIOBATEIILHOE BBIIIOJHEHHWE: CHAdajla BBIIOIHIECTCS
3alyCcKaeMblii TMPOIECC, a TMOCJe €ro 3aBeplIeHHs BO30OHOBISETCS padoTa POIUTENHCKOTO
mporecca.

Mpumep:
#include <hw/model.hpp>
CPPTESK DEFINE PROCESS (MyModel::some process) ({
// Banyck napajiiejsHOI'O MpoIlecca

CPPTESK CALL PROCESS (PARALLEL, internal process,
CPPTESK GET IFACE (), CPPTESK GET MESSAGE());

// Bamnyck mpoiecca M OXMIAHUE eI'0 BaBepleHMUS

CPPTESK CALL PROCESS (SEQUENTIAL, internal process,
CPPTESK_GET IFACE(), CPPTESK GET MESSAGE());

10
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I1o;u/qefu1e'cnounq¢na

BuyTtpu mporiecca MOXHO MOIETUPOBATH NOJNYYEHUe CHMUMYAd TIO OJHOMY U3 BXOJHBIX
unrepdeiico. s sToro wucnomedyercs Makpoc CPPTESK RECV STIMULUS (pexrnM,
nHTepderic, coobmernue). Ilpu ero BBINOJHEHUM TECTOBas CHUCTEMA IMOJAET CTUMYJ Ha
LIEJIEBYI0 CUCTEMY, 3aIlycKasl ajanTep COOTBETCTBYIOLIErO BXOIHOTO HHTep(eiica (cMm. pasmen
«Aoanmep 6xo0H020 unmepgetica»). CeMaHTUKA TIapaMeTpa pexrM ONKUCAaHa B pasfene «3anyck
npoyecca.

IIpumep:
#include <hw/model.hpp>

CPPTESK DEFINE PROCESS (MyModel::some process) ({
// MOOEJNMPOBAHME IIOJIYyYEHMS CTHUMYJIa
CPPTESK RECV_STIMULUS (PARALLEL, input iface, input msg);

lNocbinka peakyuu

MopenupoBaHue HOCHLIKU —peakyuu TPOIECCOM OCYIIECTBISETCS C TMOMOIIBI0 Makpoca
CPPTESK SEND REACTION (pexwumM, wMmHTEep@erc, CooOIeHue). IIpu ero BbeIMONHEHUH
TECTOBasi CHUCTEMa 3allyCKaeT aJamnTep COOTBETCTBYIOIIETO BBIXOAHOTO HHTEpdeiica, KOTOPHIi
3almycKaeT MHMKJI OXHUIAHWUS PEaKIUH [EIeBOW CHCTEMbI, a TIOCie TOMy4YeHUS peakuuud Hu
npeobpasyer ee B popMy 00BEKTa COOTBETCTBYIOIIETO Kiacca COOOIIeHus (CM. pasaen «4danmep
8bIx00H020 unmepdetica»). Ilocne 3TOro TecroBas CHUCTEMa CpPaBHUBAET ATAIOHHOE 3HAYCHUE
COOOIIEHUsI C TOJYYCHHBIM, HCIONB3Yys KoMmmapaTop (cMm. pazaen «Komnapamop 6b1x00H020
coobwenusy). CeMaHTUKa MapaMeTpa pexuM ONKcaHa B pasnese «3anyck npoyeccay.

IMpumep:
#include <hw/model.hpp>

CPPTESK DEFINE PROCESS (MyModel: :some process) {
// MOIENMPOBAHME IIOCEUIKM PEeAaKIIMNA
CPPTESK SEND REACTION (SEQUENTIAL, output iface, output msg);

Onepauus

Jlexnaparusi U omnpenereHUue uHmep@elcHblx onepayull dTaJOHHOW MOJEIH OCYIIECTBIISICTCS C
nmomoipo  MakpocoB CPPTESK {DECLARE |DEFINE} STIMULUS (rmms). Onpenenenue
JOJDKHO HadMHAThCs ¢ Makpoca CPPTESK START STIMULUS (pexrmM), a 3aKaHYUBATHCS
CPPTESK STOP STIMULUS ().
IIpumep:

#include <hw/model.hpp>

CPPTESK MODEL (MyModel) {

public:
CPPTESK_DECLARE_STIMULUS(operation);

i

CPPTESK DEFINE STIMULUS (MyModel: :operation) ({
CPPTESK_START_STIMULUS(PARALLEL);

CPPTESK STOP STIMULUS () ;

11
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3amMeuanue: ornepannu ABJIAOTCA YaCTHBIM CJIydacM IpPOHECCOB, IIOOTOMY B HHX MOXKHO
HCIIOJIb30BATh BCC KOHCTPYKIMU, OITMCAHHBIC B Pa3aciic «Hpouecc».

3ameuanme: BbI30B Makpoca CPPTESK START STIMULUS (pexmM) paBHOCHIIEH BBI3OBY
Makpoca CPPTESK RECV STIMULUS (pexmmM, ...), KOTOpOMY B KadecTBe MHTepdelica u
COOOILIEHNUS IEPEAIOTCS COOTBETCTBYIOIINE TApaMETPhl OTIEPaLiH.

CoszpnaHune aganTtepa 3TarloHHON MoAenu

Aoanmepom smanounoti moodenu (mMeouamopom) Ha3BIBACTCS KOMIIOHEHT TECTOBOW CHCTEMBI,
OCYIIECTBIISIONIUI CBSI3bIBAHUE STAJTOHHOM MOJENU C LENEeBOW CHUCTEMOW. ANanTep ATaTOHHON
MOJICTT! OCYUIICCTBIIICT cepuanuzayuio OObEKTOB BXOJHBIX COOOIIEHWI B IOCIICIOBATEIHLHOCTD
3HaUEHUN BXOJHBIX CHUTHAJIOB, OJecepuanuzayuto TOCIEIOBATEIbHOCTH 3HAYCHHUI BBIXOJHBIX
CUTHAJIOB B OOBEKTHI BHIXOJHBIX COOOIIEHUN U cOnocmasieHue TIOTyYeHHBIX OT 1EeJIEBON CHUCTEMBI
peakuuii ¢ 3TaJOHHBIMH 3HAUYCHUSIMHU.

Adanmep amasnoHHoU modenu

Agantep 3TaAJIOHHON MOJENH MPEACTABISIET CO00M MOAKIAacC Kiacca TAIOHHON monenu. [l ero
JE€KIIapalluy MCIOJIb3yeTcs Makpoc CPPTESK ADAPTER (MM,q_az[anTepa, I/[MH_MO,Z[GJ'H/I) .

IMpumep:
#include <hw/media.hpp>
CPPTESK ADAPTER (MyAdapter, MyModel) {

}i
B ananrtepe 3TalOHHON MOJAENH NEKIAPUPYIOTCS Memoobl CUHXPOHUZAYUU, A0aNmMepbl 6XO0OHbIX 1
BbIXOOHBIX UHMEPelCO8, NPOCTYUUBAMENU BLIXOOHBIX UHMep@helico8 N apoumpuvl peaxkyull.
CuHXpoHusaTop

Cunxponuzamopom Ha3bIBACTCS HU3KOYPOBHEBAsl YacThb ajarnTepa 3TaJIOHHOW MOJIETH, KOTopas
OTBEYAET 3a CUHXPOHHU3ALMIO TECTOBOW cucremsbl ¢ Tectupyemor HDL-monensro. Peanusanus
CHHXPOHU3AaTOPa 3aKJIF0YAETCA B IEPETPY3KE MATH METOJOB aJlanTepa:

e void initialize () — WHHUIWATU3AINSI TSCTOBOM CHCTEMBI;
e void finialize () — 3aBeplIEHHUE TECTOBON CUCTEMBI,

e void setInputs () — CHHXpOHHU3ALHA BXOIOB;

e void getOutputs () — CHHXpPOHHU3ALHs BBIXOIOB;

e void simulate () — CHHXpOHU3ALUA BPEMEHHU.

IIpu Bepuduranum Verilog-moneneil anmaparypsl JaHHbIE METOJBl MOTYT OBITh peaM30BaHbI C
ucrionpzoBanuem wuHTepdeiica VPI (Verilog Procedural Interface). J[lns aBTOMaTuzarum
TIOCTPOGHHSI CHHXPOHH3aTOpa MOXKET OBITh TAKKE HCIONb30BaHa yrimuta VeriTool®. B srom
cilydae AJisl YNPOUICHUs JEKJIapalluy ajanTepa 3TaJOHHOW MOJENIH MOKHO MCIOJIb30BaTh MaKpoc
CPPTESK VERITOOL ADAPTER (MMsa ananrepa, MMs MOIEJIN) .

® http://forge.ispras.ru/projects/veritool

12
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Mpumep:

#include <hw/veritool/media.hpp>
// ®ansn, reHepupyeMrert yTuanToir VeriTool
#include <interface.h>

CPPTESK_VERITOOL ADAPTER (MyAdapter, MyModel) ({

}s

@OYHKIMM U CTPYKTYpbl JaHHBIX (MOl inputs M outputs), UCHOIb3yEMBIE ISl ONPEACIICHUS
METOJIOB CUHXPOHH3AIMH, TEHEPUPYIOTCS aBTOMaTndeckn yTriauToi VeriTool Ha ocHOBe aHanm3a
unTepodeiica Verilog-monenu.

3ameyanme: Ipu HMCIOJIB30BaHMM Makpoca CPPTESK VERITOOL ADAPTER JeKJIapupOBaTh
noiasd inputs M outputs U nmeperpyxarb METOIBI CHHXPOHMU3ATOPA U AEKJIAPUPOBATH B KJIAcCe
M0JIsl He TpedyeTcs.

ApanTtep BxogHoro nHrtepdenca

Aoanmepom 6xo0H020 unmepgetica Ha3bIBACTCS MPOIECC, ONMPEACICHHBIN B aJantepe 3TaJOHHOU
MOJIETI! U COTIOCTaBIICHHBIA OJHOMY U3 BXOAHBIX MHTep(delcoB. Axantep BXoIHOTO MHTepdeiica
3aIlyCKaeTcs IpH  BBI30BE Makpoca CPPTESK START STIMULUS (pexmm) (CM. paszen
«Onepayusi») unn CPPTESK RECV_STIMULUS (pexmM, wuHTepderic, coobmermne) (cM.
paznen «llonyuenue cmumyna»). Jlexnapanus M OmpeneNieHHue ajanTtepa BXOIHOTO HHTepdeiica
OCYIIECTBIISICTCSI OOBIYHBIM IS TIpOLIecca 00pa3oM.

Cnenyer oOpaTuTh BHUMaHHE Ha TO, YTO B aJanTepe BXOJHOro MHTepdelca HemocpeaCTBEHHO
nepes] HayajoM Cephalln3alliil HEOoOXOAUMO 3axgamums MHTEpQeErc. ITO IeraeTcss ¢ MOMOIIBIO
Makpoca CPPTESK CAPTURE IFACE (). COOTBETCTBEHHO B KOHIIE CepHalM3aluM UHTep(eiic
JOJIKEeH OBITh OCBOOOK/ICH. st 3TOTO HCIIOJIB3YETCS HapHbII MakKpoc
CPPTESK RELEASE IFACE ().

Mpumep:
#include <hw/media.hpp>

CPPTESK ADAPTER (MyAdapter, MyModel) {
CPPTESK DECLARE PROCESS (serialize input);

}i

CPPTESK DEFINE PROCESS (MyAdapter::serialize input) {
MyMessage msg = CPPTESK CAST MESSAGE (MyMessage) ;
// Havajio mnpoiecca Cepuaim3aliin
CPPTESK START PROCESS () ;

// BaxBaT BXOOHOI'O MHTEepderca
CPPTESK CAPTURE IFACE();

// ycTaHOBKa cCcTpoba 3alycka ONeparmn
inputs.start = 1;

// YCTAHOBKA MHOOPMAILMOHHEIX CUI'HAJIOB
inputs.addr = msg.get addr();
inputs.data = msg.get data();

// Bamepxka B OOMH TakKT

CPPTESK _CYCLE () ;

// cbpoc crpoba 3amycka OIepalii
inputs.start = 0;

// ocBOBOXImeHMe BXOIHOI'O MHTEepderca
CPPTESK RELEASE IFACE();

// BaBepiieHue MNpoIjecca Cepuasin3armnmi
CPPTESK_STOP PROCESS () ;

13
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ConocraBneHue aganrepa ¢ HHTep(HencoM OCyIIECTBIAETCS B KOHCTPYKTOPE C MOMOIIBI0 Makpoca
CPPTESK SET INPUT ADAPTER (Mg mHTepderica, IIOJHOE MMSA ananTepa).

IIpumep:

MyAdapter: :MyAdapter{
CPPTESK SET INPUT ADAPTER (input iface, MyAdater::serialize input);

}i

3amMeuaHue: TIpU PETUCTPAIMH aganTepa BXOMHOTO MHTep(elica yKa3bIBAeTCS €ro IMOJHOE WM,
BKJTIOUAOIIEEe UM KJlacca afanTtepa 3TaJOHHON MOJEINH.

ApanTtep BbIXxogHoOro nHtepcpenca

Aoanmepom 6vix00H020 unmepgetica Ha3bIBACTCS MPOIIECC, ONPEICTICHHBIN B aJanTepe 3TaTOHHOU
MOJICIM ¥ CONOCTABJICHHBI OJHOMY U3 BBIXOAHBIX HUHTEpQecoB. Amantep BBIXOIHOTO
uHTepdeiica 3amyckaeTcss IpH  BbI3oBe Makpoca CPPTESK SEND REACTION (pexmM,
mHTEepderic, coobmenne) (cM. pasnen «llocvinka peakyuuy). Ilpu onpenenenuu ananrtepa
BBIXOJITHOTO MHTEpdeiica MOKHO UCIIOIB30BaTh CIEAYIOIINE MAKPOCHI:

e CPPTESK WAIT REACTION (ycmoBue)
O’KUJIaHUE PEaKIMM U pa3peleHus JOCTyIa K Hel OT apOuTpa peakiuii;

e CPPTESK NEXT REACTION ()
O0CBOOOXKICHUE apOUTpa peakiuii (CM. pazien «Apoump peaxyutiy).

IIpumep:
#include <hw/media.hpp>

CPPTESK_ADAPTER (MyAdapter, MyModel) {
CPPTESK DECLARE PROCESS (deserialize output);

}s

CPPTESK DEFINE PROCESS (MyAdapter::deserialize input) {
// HoJiydeHme CCEUIKM Ha OOBLEeKT COOOUEeHMS
MyMessage &msg = CPPTESK CAST MESSAGE (MyMessage) ;
// Hauajo mpoilecca mecepuain3aliin
CPPTESK START PROCESS();
// oXxmmaHwme BEICTAaBJIEHMS CTpoba pes3ysbTaTa
CPPTESK WAIT REACTION (outputs.result);
// CUMTEIBAHME MHGOPMAIMOHHEIX CHUIHAJIOB
msg.set data (outputs.data);
// ocBoboOxmeHme apburpa peaximud
CPPTESK NEXT REACTION() ;
// BaBepleHue MNpoIecca IeCepuain3ariin
CPPTESK STOP PROCESS () ;

}

MakcuManbHOE BpeMsl OKUAAHMS PEAKIMHM Ha BBIXOAAX LEJICBOW CHCTEMBI 3aa€TCsl C MOMOILBIO
Makpoca CPPTESK SET REACTION TIMEOUT (TariMayT), KOTOPBIA TaKKe Kak U Makpoc
CPPTESK SET OUTPUT ADAPTER (mMMsa mHTEep@erica, [NOJIHOE MMs alanrTepa)
BBI3BIBACTCS B KOHCTPYKTOPE aJaNTepa STAIOHHON MOJIEIH.

Mpumep:

MyAdapter: :MyAdapter{
CPPTESK SET OUTPUT ADAPTER (output iface, MyAdater::deserialize output);
CPPTESK SET REACTION TIMEOUT (100);

14
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3amMeuanue: IIpu perucTpanuu agamnrepa HHTCp(I)eﬁca YKa3bIBACTCA €r0 MOJIHOC UM, BKIIIOYAIOIICC
M3 KJIacCa afalrTepa JTAJIOHHOM MOICIIN.

MpocnywuBaTens BbIXoAHOro MHTepdenca

Ipocnywueamenem 6vix00HO20 uHmepgetica Ha3bIBACTCS CHEIHUAIBHBIA TMPOIECC, KOTOPHIA B
[UKJIE O’KHJIaeT BOZHUKHOBEHUS PEAKIIMH HA COOTBETCTBYIOIIEM HMHTEpdeEiice 1eeBoi CUCTEMBI H,
B Cllydyae eClIM BO3HUKAeT HEOXKHUIAHHAS pEeaKlUs, PErucTpupyer omubky. OmnpenencHue
NPOCIYUINBATEISI  BBIXOJHOTO uHTepdeiica  OCYIIeCTBISCTCS c IOMOIIBIO Makpoca
CPPTESK DEFINE BASIC OUTPUT LISTENER (rms, MMH_MHTep@eIan , YCJIoBHuE) .
Mpumep:

#include <hw/media.hpp>

CPPTESK ADAPTER (MyAdapter, MyModel) ({

CPPTESK DEFINE BASIC OUTPUT LISTENER (output_listener,
output iface, outputs.result);

}i
3amycK MpOCIyIIMBATENS BBIXOJHOTO MHTEpdeiica OCymecTBIsIeTCS B KOHCTPYKTOPE C TTOMOIIBIO
Makpoca CPPTESK CALL OUTPUT LISTENER (nmosiHOE mMsa, MMS MHTepQerca).
IIpumep:

MyAdapter: :MyAdapter{

CPPTESK CALL OUTPUT LISTENER (MyAdapter::output listener, output iface);
}i

ApOuTtp peakuumn

Apbump peaxyuii (apoump 6vlxo0H020 unmepgetica) NpeaHA3HAYEH JJII COTIOCTABIICHHS PEAKIIHA,
MOJyYCHHBIX OT IIENICBOM CHUCTEMBI, C pEAKUUSAMH, BBIYMCICHHBIMH 3TAJIOHHONH MOJEINBIO
(omanonnuvimu  peaxyusimu). Tlocne comocTaBieHUs] Tapbl PEaKIUil BBI3BIBACTCS KOMIIAPATOp,
CPaBHUBAIOIIMK UX U B CIy4yae HECOBMAACHUS (PUKCUPYIOMUI omuOKy (cM. paszaen «Komnapamop
8bIXOOH020 COOOWEHUSY).

OCHOBHBIMU THUIIAMU apOUTPOB PEAKIUil ABISIOTCS:

e CPPTESK FIFO ARBITER — I@pHM IOJy4YE€HUH PEAKUUU OT LEIEBON CUCTEMBI
MPEANIOYTEHNE OTAACTCSA TOW TAIOHHOW PEakLUH, il KOTOPOH 3TAJIOHHAsI MOJENb PaHbIIIEe
BbI3Basia Makpoc CPPTESK SEND REACTION () (cm. paznen «llocvinka peakyuuy).

e CPPTESK PRIORITY ARBITER — OpEAIIOYTCHUE OTIACTCS ATAJOHHON peaKIuu, st
KoTopoi CPPTESK SEND REACTION () BbI3BaJl  IIpOLECC C  MaKCHUMAaJIbHbIM
MPHOPUTETOM (CcM. pazaen «/Ipuopumem npoyeccay).

Jia nexnapauuu apOuTpa peakuuid B Kjlacce ajanTtepa 3TaJOHHON MOJENH UCIOJIb3YETCsS MaKpoC
CPPTESK DECLARE ARBITER (Tmm, wmMs), a IO TPUBI3KH apouTtpa K BBIXOJHOMY
unrepdeiicy — CPPTESK SET ARBITER (mHTepderic, apbmuTp), KOTOPBIA ClEmyeT
BBI3bIBaTh B KOHCTPYKTOPE aJlanTepa.
pumep:

#include <hw/media.hpp>

CPPTESK ADAPTER (MyAdapter, MyModel) {

CPPTESK DECLARE ARBITER (CPPTESK FIFO ARBITER, output iface arbiter);

}i
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MyAdapter: :MyAdapter () |
CPPTESK SET ARBITER (output iface, output iface arbiter);

OnucaHue TecToBOro NOKPbLITUA

Tecmosoe noxpvlmue TpeIHA3HAYEHO JUISl OLIEHKHM CTENEHU 3aBEPIICHHOCTH TecTupoBaHusa. Kak
MPaBUJIO, CTPYKTYypa TECTOBOI'O MOKPBHITUS OMUCHIBACTCS SIBHBIM MEPEUUCICHHUEM BO3MOXKHBIX MPHU
TECTUPOBAHUU CHUTyaruil (mecmoevix cumyayuil). Ilpu oONMMCAaHWUM  CIIOKHBIX CHUTYaIHi
WCIIOJNIb3YETCSl KOMITO3UIUSI TECTOBBIX TOKPBITHIA: TECTOBas CHUTyallusl TpeicTaBisieTcs B (opme
COBOKYITHOCTH HECKOJIbKUX 00JIe€ MPOCTHIX CUTYALIUH.

TecToBO€ MOKPHITUE MOKHO ONUCHIBATH B OCHOBHOM KJIACC€ STaJOHHOW MOJIEIH, a MOXHO
BBIHOCUTH €0 OMHCAHHUE B OTAENBHBIA Kilacc (kiacc mecmogoz2o nokpwimus). Bo BTopoM ciydae,
KJIacC C OMHMCAHHEM TECTOBOIO MOKPBHITHS JIOJDKEH HMMETh CCBUIKY Ha ATAJIOHHYI0O MOJAENb (CM.
paznen «Kracc mecmogo2o nokpuimusy).

Knacc mecmoeozo MoKpbimMmusi

Knaccom mecmogoco nokpwimus Ha3bIBaeTCsl CHEIUANBHBIA KJIACC, COJEpXKAIlUi onucanue
CMPYKmMypbl Mecmo8o20 NOKpblmus U (QYHKYuU Gvluuciienus mecmoegvlx cumyayuti. I1ockonbky
TECTOBOE MOKPBITUE OMPEACISIETCS B TEPMUHAX ATAJTOHHOM MOJENH, KJIACC TECTOBOIO IMOKPBITHUSA
JOJDKEH HMMETh CCBUIKY Ha OCHOBHOW KJacC ASTaJOHHOM Mojenu. [ TpacCHpOBKH TECTOBBIX
CUTYallMi KJIacC TECTOBOTO MOKPBITUS COJEPKUT MPACCUPOSUUK MECMOBbIX cumyayuti — 00BEKT
kimacca CoverageTracker (mpocTpaHCTBO HMMEH cpptesk::tracer::coverage) u
@YHKYUU MPACCUPOBKU MECTNOBLIX CUMYAYULL.
Mpumep:

#include <ts/coverage.hpp>

#include <tracer/tracer.hpp>

class MyModel;

// Ilekjapanmsa Kjlacca TeCTOBOI'O MOKPEITHUS
class MyCoverage {
public:
MyCoverage (MyModel &model) : model (model) {}

// TpacCHpOBIMK TECTOBEIX CHUTYAI[MMI
CoverageTracker tracker;

// OnmcaHue CTPYKTYPE TeCTOBOI'O IIOKPEITUA
CPPTESK_DEFINE ENUMERATED COVERAGE (MY COVERAGE, "My coverage", (
(SITUATION 1, "Situation 1"),

(SITUATION N, "Situation N")
))

// @®YHKIIMS BEIUMCIIEHMS TECTOBOM CUTYALMU: CUTHATYPA QYHKIMNI

// BEKJIOYAeT BCE HEOOXOIMMEIE IJIS STOI'0 IIapaMeTPEl

MY COVERAGE cov_MY COVERAGE (...) const;

// @YHKIIMS TPACCHUPOBKM TECTOBOM CHUTYALMMU: CUTHATYPA QYHKLANA

// coBHnamaeT C CHUIHATYPOI (QYHKIMM BEIUMCIICHUS TECTOBOM CUTYALMU

void trace MY COVERAGE (...);

private:
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// CCEUIKa Ha STallOHHYKD MOoIgelb
MyModel &model;

}s

Cmpykmypa mecmoeo20 NnoKpbimus

CTpyKTypa T€CTOBOTO MOKPBITUSI OMHCHIBAETCS C TIOMOIIBIO CPECTB OINpPENETCHUS nepeyucaumblx
NOKpbIMUtl, NPOU3Be0eHUss NOKPLIMULL, NPOU3BEOeHUs NOKPbIMUL ¢ UCKIIOYeHueM W 3aJaHus
CUHOHUMOB NOKPBIMULL.

Mepeuncnmumoe nokpbIiTUE

Ilepeuucnumoe nokpvimue, Kak ClIeIyeT U3 Ha3BaHUA, ONPEAEIAETCS IyTEM SIBHOTO MEPEUUCICHUS
BCEX BO3MOXKHBIX TECTOBBIX CHUTyaluu. JUIsi 3TOW LEeNM MpeJHa3HAYeH CIIELUAlIbHBIA Makpoc
CPPTESK DEFINE ENUMERATED COVERAGE (mokpriTHE, onmcaHue, CUTYyAaImn) ,
T/I€ HOKPEITHME — 3TO UISHTU(PUKATOP, 3aJAIONINI TUIl TMOKPBITHS, ONMCAHME — CTPOKOBBIM
JMTEpANl, a CHUTyaLMH — CIOHUCOK TECTOBBIX CHUTyauul Buma ( (MmeHTHmKaTOP,
OIIMCAHME) , ...).

IIpumep:
#include <ts/coverage.hpp>

CPPTESK DEFINE ENUMERATED COVERAGE (FIFO FULLNESS, "FIFO fullness", (
(FIFO_EMPTY, "Empty"),

(FIFO_FULL, "Full")
))

MpousBeaeHne NOKPbLITUM

Ilpoussedenue TO3BOJSET HAa OCHOBE JIBYX TECTOBBIX MOKPBITHHA MOCTPOUTH OIHO, MHO>KECTBO
TECTOBBIX CHUTYaIMl KOTOPOTO COCTOUT M3 BCEBO3MOXXHBIX MAp CHUTYALMH 3THUX ABYX MOKPBITHI.
Jng  sTroro mpenHazHaueH — Makpoc CPPTESK DEFINE COMPOSED COVERAGE (rTmi,
onmcanmue, MHOKpeTe 1, noxperrue 2). OnucaHUEe TECTOBBIX CUTyallUd CTPOUTCS II0
mabiaony "$s, $s".

IIpumep:
#include <ts/coverage.hpp>

CPPTESK_DEFINE_ENUMERATED_COVERAGE(COVERAGE_A, "Coverage A", (
(A1, "A one"),
(A2, "A two")

));

CPPTESK_DEFINE_ENUMERATED_COVERAGE(COVERAGE_B, "Coverage B", (
(B1, "B one"),
(B2, "B two")

));

// IpomsBeneHne TEeCTOBEX MNOKPETHI A ¥ B 3amaeT CJeInyolye CHUTYALINNA:

// (COVERAGE AxB::Id(Al1, B1), "A one, B one")

// (COVERAGE AxB::Id(Al1, B2), "A one, B two")

// (COVERAGE AxB::Id(A2, Bl), "A two, B one'")

// (COVERAGE AxB::Id(A2, B2), "A two, B two")

CPPTESK_DEFINE_COMPOSED_COVERAGE(COVERAGE_AXB, "Coverage AxB",
COVERAGE A, COVERAGE B);
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MpounsBeneHue I'IOKprTVIVI C UCKnro4veHnem

i TOro 94TO0BI MOCTPOUTH MPOM3BEICHUE TECTOBBIX MOKPBITUH U UCKIIOUUMb HETOCTHKUMBIC
TCCTOBBIC CHUTyallMH, HYXXHO BMeCTO Makpoca CPPTESK DEFINE COMPOSED COVERAGE
ucnonb3oBatb CPPTESK DEFINE COMPOSED COVERAGE EXCLUDING (Tmm, onmcaHue,
nokpelrue 1, MHNOKPETHME 2, MWCKJIOYEHMH), TA€ MCKJIOYeHMsS — 3T0 CIHMCOK BHIA
({mokpeiTHME 1::uOEHTUPUKATOD, HNOKPETHUE Z2::UOeHTUPUKATOP}, v ).
BmecTo KOHKpeTHOro UAeHTU(UKATOPA TECTOBOM CUTYallu MOKHO MCIIOJIb30BATh 3alUCh ANY ().
i ipou3BeIeHUI MOKPBITUH, KOTOPBIE CaMH SIBISIOTCS MPOU3BEICHUSIMHU, HEOOXOUMO BMECTO
Tap UCIOJIb30BaTh KOPTEKU UICHTU(DHUKATOPOB COOTBETCTBYIOIIETO pa3Mepa.
IIpumep:

#include <ts/coverage.hpp>

CPPTESK DEFINE ENUMERATED COVERAGE (COVERAGE A, "Coverage A", (

(A1, "A one"),

(A2, "A two")
))

CPPTESK_DEFINE_ENUMERATED_COVERAGE(COVERAGE_B, "Coverage B", (
(B1, "B one"),
(B2, "B two")

));

// OnpenesiseMoe HMXe TEeCTOBOE MNOKPEITHE 3araeT CJEIYRIMe CHUTYALINNA:

// (COVERAGE_AXB: :Id(Al1, B2), "A one, B two")

// (COVERAGE AxB::Id(A2, Bl), "A two, B one")

// (COVERAGE AxB::Id(A2, B2), "A two, B two")

CPPTESK DEFINE COMPOSED COVERAGE EXCLUDING (COVERAGEiAXB, "Coverage AxB",
COVERAGE_A, COVERAGE_B, ({COVERAGE_A: :Al, COVERAGE_B: :B1}));

CMHOHUM NOKpPbLITUA

Jns co3maHus cuHomuma mecmogoco NOKpblmusi, TO €CTh TMOKPBITUS C JIPYTUM HMEHEM, HO
COCTOSIIEI0 M3 TEX K€ CaMbIX TECTOBBIX CHUTyalMi, HYXHO UCIIOJIb30BaTh MaKpocC
CPPTESK DEFINE ALIAS COVERAGE (cMHOHMM, ONMCaHME, IIOKPEITHUE).

IIpumep:
#include <ts/coverage.hpp>
CPPTESK DEFINE ENUMERATED COVERAGE (COVERAGE A, "Coverage A", (
(A1, "A one"),
(A2, "A two")
))

// COVERAGE B - cwurHOHMM COVERAGE A
CPPTESK DEFINE ALIAS COVERAGE (COVERAGE B, "Coverage B", COVERAGE A);

¢yHKuUFI ebl4yucsieHuUsi mecmoeou cumyauyuu

Dyukyuell bl4UCIEHUs MeCMO8oU cumyayuy Ha3bIBaeTCsl QYHKIMS, KOTOpas HAa OCHOBE aHAlU3a
COCTOSIHMSI STaJIOHHOW MOJENM W, BO3MOXKHO, BXOJHBIX IapaMETPOB OIEpaly BO3BPAILACT
UeHTU(UKATOP TEKylIel TeCTOBOM cuTyanuu (cM. pasaen «Cmpykmypa mecmogozo nOKpulmus»).
JInsi  TmepeduciIMMBIX  TOKPBITUH ~ MACHTU(QHUKATOP  TECTOBOW  CHUTyalMM  HMMEET  BHJ
IIOKPEITHE : : MOSHTUPMKATOP;, a NPH HCIOIb30BAHUU 3a IMpeAersaMu oOJacTH BHIUMOCTH
Kjacca TECTOBOTO TOKPBITHA — KJIACC: :[OKPEITHE: : MOeHTHupmuraTop. OyHKIH
BBIYHCIICHUSI TECTOBOM CHUTyallMM JJIsi TPOW3BEICHUS MOKPBITHH IOMy4aeTcsi IyTeM BBI30BA
(GYHKIUMHA JUIS COCTaBIISIIOIIMX €r0 MOKPBITHA W «IIPOU3BEICHHUS» MX PE3yJbTaToB (omeparop *
MepPerpy>KeH TOJDKHBIM 00pazoMm).

18



C++m C++TESK Hardware Edition: KpaTkui cnpaBoyHuk. Bepcusa 1.0, 17/05/2011 | © 2011 NCIN PAH

Mpumep:
#include <ts/coverage.hpp>

class MyCoverage {
// ompenejsieHue nepeuncyMMoro HOokperrus COVERAGE A
CPPTESK DEFINE ENUMERATED COVERAGE (COVERAGE A, "Coverage A", (
(A1, "A one"),
(A2, "A two")
))

// OYHKLMSA BEYMCJICHMS TECTOBOM CUTYAaLMU IIOKPEITVA COVERAGE_A
COVERAGE A cov_COVERAGE A(int a) const ({

switch (a) {

case 1: return COVERAGE A::Al;

case 2: return COVERAGE A::A2;

}

assert (false);

}

// ompenenenme COVERAGE B — cmHOHMMa COVERAGE A
CPPTESK DEFINE ALIAS COVERAGE (COVERAGE B, "Coverage B", COVERAGE A);
// GYHKIMS BEIUMCIIEHMS TECTOBOM CUTYALMM NOKPBTHS COVERAGE B
COVERAGE B cov_ COVERAGE B(int b) const ({

return cov_COVERAGE A (b);

}

// onpenenenns COVERAGE AxB — npomussenmerms COVERAGE A m COVERAGE B
CPPTESK _DEFINE COMPOSED COVERAGE (COVERAGE AxB, "Coverage AxB",
COVERAGE A, COVERAGE B);s
// GYHKIMS BEIUMCIJIEHNS TECTOBOM CHUTYALMMU NOKPBITHS COVERAGE AXxB
COVERAGE AxB cov_COVERAGE AxB(int a, int b) const {
return cov_COVERAGE A (a) * cov_COVERAGE B(b);

}

}i

®OyHKUUSI mpaccupoeKku mecmoeoli cumyauyuu

Dynkyus mpaccupoéKu mecmosou cumyayuu ONPENEHAETCS UIsl KaKIOrOo IMOKPBITHS BEPXHETO
ypoBHs. Ilockonbky 3 (PYHKIMH TPacCUPOBKM BBI3BIBACTCS (DYHKIHS BBIYUCICHHS TECTOBOU
CUTyalluH, MapaMmeTpbl 3TUX (QYHKUMH OOBIYHO coBmajgaroT. [l peanuzauuu 3Toi (yHKIMU
UCTIOJNB3YETCsl TPACCUPOBIIMK TECTOBBIX CHUTyalud — 0OBEKT kiacca CoverageTracker

(mpocTpaHCTBO UMEH cpptesk: :tracer: :coverage).

Mpumep:

#include <ts/coverage.hpp>
#include <tracer/tracer.hpp>

CoverageTracker tracer;

void trace COVERAGE A(int a) {
tracer << cov_COVERAGE A(a);

}

Co3pgaHue TeCTOBOro cueHapus

Tecmosbim cyenapuem Ha3bIBAETCSI BBICOKOYPOBHEBAs CIELU(UKALUSL TECTa, KOTOpas IyTeM ee
UHTEpIpEeTaluu 06x004uxkom (CM. pas3lien «3anyck mecmogozo CyeHapus») UCIOIb3yeTcss TECTOBON
CHCTEMOMW JUIs TeHEpaluu TECTOBOM MOCIENOBaTENbHOCTU. TecToBbIM cueHapuil odopmisiercss B
BH/JIE CIIELIMATILHOTO KJIACCa, KOTOPBIN HA3BIBACTCA CYEHAPHBIM KIAACCOM.
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CueHapHbIl Knacc
CueHapHLH?I KJacc JEKJIapupyeTcs ¢ moMolbio Makpoca CPPTESK SCENARIO (z1ps57) .
IMpumep:
#include <ts/scenario.hpp>
CPPTESK_SCENARIO (MyScenario) {
privééé:
// TecTupOBaHME OCYIIECTBJISETCS Yepes’ amanTep STAaJIOHHOM MOIEJI

MyAdapter dut;
bi

B CIHCHApHOM KJIacCE€ ACKIApHUPYIOTCA Memoobl uHUyuaiuzayuu "W 3a6epuileHusd mecmoeozco
cyeHapus, CyeHapHble Memoobl U Memoo 6bIYUCTICHUSL COCMOSHUSL.

MeToa MHMUManNM3auMM TeCTOBOro cLeHapus

Memoo unuyuanuzayuu mecmosozo cyeHapus oOBeAWHSET B cebe NeWCTBUSA, KOTOpbIE HYKHO
BBINIOJTHUTH HETIOCPEICTBEHHO MEepel HauajioM TecTupoBaHus. OH oIpenesseTcs myTeM Neperpy3ku
BUPTyaIbHOTO MeTOJa bool init (int argc, char **argv) 06a3oBoro kiacca. Meron
BO3BpaIllaeT t rue B clydae yCMenTHOW HHUIManu3anu 1 false B ciiyyae OMUOKH.

IIpumep:
#include <ts/scenario.hpp>

CPPTESK_SCENARIO (MyScenario) {
public:
virtual bool init(int argc, char **argv) ({
dut.initialize();
std::cout << "Test has started..." << std::endl;

}s

MeTton 3aBepLlieHnsda TeCtToBoro cueHapus

Memoo 3asepuienuss mecmoso2o cyeHapusi COAEPKUT ACUCTBUS, KOTOPbIE HYKHO BBITIOJHUTH Cpa3y
rocjie OKOH4YaHus TecThpoBaHus. OH ompenernsieTcss MyTeM Meperpy3kd BUPTYaTbHOTO METOja
void finish () 6Ga3oBoro Kjiacca.
IMpumep:

#include <ts/scenario.hpp>

CPPTESK SCENARIO (MyScenario) {

public:
virtual void finish () {
dut.finalize () ;
std::cout << "Test has finished..." << std::endl;

}s

CueHapHbIn MeTOL,

CyenapHvle mMemoObl UTEPUPYIOT TApaMETPhl BXOIHBIX COOOMICHWI W OCYIISCTBISIFOT 3aIyCK
omnepanuid, HCHOJIb3ys aJanTep HSTAIOHHOW Mojaeau. B OJHOM ClieHapHOM KJIAacCe€ MOXKET
JIEKJIAPUPOBATHCSI HECKOJIBKO CIIEHAPHBIX METOJ0B. THIOM BO3BpalllaeMOro 3HAYEHHUs! CIEHAPHOTO
MeTOo/a SBJSETCS boo 1: BO3BpaIlaeMoe 3HaUYCHUE HHTEPIPETUPYETCS KaK MPU3HAK BO3SHUKHOBEHHS
omuOKu. ENWHCTBEHHBIM MapaMeTpOM CIIEHAPHOTO METONA SIBIISICTCS KOHMEKCm umepayuu —
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O6’beKT, XpaHFIH.[HfI 3HAYCHUA NEPpEMCHHBIX, 1o KOTOPbBIM OCYHICCTBIISACTCA UTepanusa
(umepayuonnvix nepemennwvix). ONpeneieHne CIICHAPHOTO METOJa HAYMHAETCS C BBI30Ba MaKpoca
CPPTESK ITERATION BEGIN, a 3akaHunBaeTCs BbI30BOM CPPTESK ITERATION END
IMpumep:

#include <ts/scenario.hpp>

CPPTESK SCENARIO (MyScenario) {
public:
bool scenario(cpptesk::ts::IntCtx &ctx);

}i

bool MyScenario::scenario (cpptesk::ts::IntCtx &ctx) {
CPPTESK ITERATION BEGIN

CPPTESK ITERATION END
}

CueHapHble METOJIbI PETUCTPUPYIOTCS B KOHCTPYKTOpPE CIIEHApHOIO Kjacca ¢ MOMOIIbI0O Makpoca
CPPTESK ADD SCENARIO METHOD (mosiHOe MMs) .
IMpumep:

MyScenario: :MyScenario () {
CPPTESK ADD SCENARIO METHOD (MyScenario::scenario);

Hocmyn k umepayuoHHbIM NepeMeHHbIM

Hmepayuounvie nepemenHvle — 3TO TOJS KOHTEKCTA HTEpalMd, IEpPEIaBacMOro B KauyeCTBE
rmapaMmeTpa CLEHapHOro Merona. [[ns goctyma K WTEpalMOHHBIM IMEPEMEHHBIM IPEIHA3HAYECH
Makpoc CPPTESK ITERATION VARIABLE (rmMs), TAC MMs — 3TO Ha3BaHUC OJHOTO M3 nojei
KOHTEKCTa UTEpallNU Ctx, IEpeIaBaeMOro B KaUueCTBE mapaMerpa.

Mpumep:
#include <ts/scenario.hpp>

bool MyScenario::scenario (cpptesk::ts::IntCtx &ctx) {
// MOJIydYeHMe CCERUIKM Ha UTEPAIMOHHYK MepeMeHHY0
int &i = CPPTESK_ITERATION_VARIABLE(i);
CPPTESK ITERATION BEGIN
for(i = 0; 1 < 10; i++) {

}
CPPTESK ITERATION END

}

Briok mecmoeozo eo3delicmeusi

TecroBoe Bo3aelicTBUE (MOATOTOBKA BXOAHOIO COOOLIECHHS M 3aIlyCK OIEPAlMH) OCYIIECTBIIAETCS B
crnenuanbHoM 0610ke CPPTESK ITERATION ACTION{ ... } CLEHapHOro METOJa.

IIpumep:

#include <ts/scenario.hpp>

CPPTESK ITERATION BEGIN
for(i = 0; 1 < 10; i++) {

// BJIOK TeCcTOBOI'O BO3IEHCTBUI
CPPTESK_ITERATION_ACTION {
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// PaHIOMM3AIMS BXOOHOI'O COOOIEHMUS

CPPTESK_RANDOMIZE MESSAGE (input msg) ;

input msg.set addr(i);

// Bamyck omneparmu

CPPTESK CALL STIMULUS OF (dut, MyModel::operation,
dut.input iface, input msg);

}
CPPTESK ITERATION END

Bbix00 u3 cueHapHo20 Memooda

Ka>1<z[as{ HUTCpanunsa CIICHAapHOTr'o METOda JOOJIKHA 3aKaHYNBATHCS BBI3OBOM Makpoca
CPPTESK ITERATION YIELD (BepamkT), KOTOPBI OCYIIECTBIISIET BBIXOJ M3 CIEHAPHOIO
Metoza. [Ipu ciemyromem oOpalieHHH K CIIEHAPHOMY METOJY €TI0 BBIMOJIHEHHUE MPOJIOKHUTCS CO
CIEAYIOLIEH UTEPALIVH.

IMpumep:

#include <ts/scenario.hpp>

CPPTESK ITERATION BEGIN
for(i = 0; i < 10; i++) {

// BJOK TecToBOI'O BO3OENCTBUSI
CPPTESK_ITERATION_ACTION {

// BEIXOL M3 CLIEHapHOI'O MeToZa C yKaszaHMeM BEepOUKTAa
CPPTESK ITERATION YIELD (dut.verdict());

}
CPPTESK ITERATION END

BpemeHHblIe 3a0ep)XKu

JUist co3IaHus B TECTE 8PeMEHHBIX 3a0epicek HEOOXO0AUMO XOTsl Obl B OJJHOM CIICHAPHOM METOjIe
OCYIIECTBIIATh BBI30B MeTOoJa cycle () aganrTepa ASTATOHHOM Mojenu. PacmpocTpaHEeHHBIM
MOJIXOJIOM K pa3palboTke TecToBbIX cueHapueB s HDL-monenelr anmapaTypsl, JomycKaromien
napaebHyI0 M0auy CTUMYJIOB, SIBJISIETCS CO3JaHUe CIEMaIbHOTO CLIEHapHOro MeToa nop () ',
B KOTOPOM CO3JAa€TCs BPEMEHHAS 3aJ€p>KKa IMyTEM BbI30Ba MeToJa cycle (). Bo Bcex ocTanbHBIX
CLICHApHBIX METO/ax cycle () He BBI3BIBACTCS.

Mpumep:
#include <ts/scenario.hpp>

bool MyScenario: :nop (cpptesk::ts::IntCtx& ctx) {
CPPTESK ITERATION BEGIN
CPPTESK ITERATION ACTION {
dut.cycle () ;
CPPTESK_ITERATION_YIELD(dut.verdict());
}
CPPTESK ITERATION END

}

3ameuaHue: CLEHapHbII METOA nop () JOKEH PETUCTPUPOBATHCS IEPE] BCEMHU OCTaIbHBIMU
CLIEHAPHBIMU METOJAMU.

7 Haspanme 3Toro METOoaa MOXKET OBITH MMPOU3BOJIbHBIM.
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MeTop BblYMCIIEHUSA COCTOSAAHUSA

Memoo eviuucienus cocmosHus MpeaHa3HAYCH I 00XOTYMUKOB, UCTIONB3YIONUX ISl IIOCTPOCHUS
TECTOBOM TIOCIIEIOBATEIPHOCTH 00X0J Tpada cocTosHUN I1eJeBOi cucteMbl. Bo3Bpamiaemoe
METOJIOM 3HaUY€HHE MUHTEPIPETHUPYETCS KaK COCTOSTHUE CUCTEMBI. THI BO3BpAI[a€MOro 3HAYEHUS U
HMsI METOJIa MOTYT OBITh MTPOW3BOJIBHBIMH, ITAPAMETPHI OTCYTCTBYIOT.
IIpumep:

#include <ts/scenario.hpp>

CPPTESK_SCENARIO (MyScenario) {

public:

int get model state() {
return dut.buffer.size();

}
}i

YcraHoBka METOAa BBIYUCIIEHUS COCTOSIHUSL OCYIIECTBIIAETCS B KOHCTPYKTOPE CLHEHAPHOTO KJlacca C
MOMOIIBIO MeToAa void setup(...).
IMpumep:

#include <ts/scenario.hpp>

MyScenario: :MyScenario () {
setup ("My scenario",
UseVirtual::init,
UseVirtual::finish,
&MyScenario::get model state);

3anyck TeCToBOro cueHapus

3amycKk TECTOBOI'O CLEHapusi Ha OJHOM KOMIIBIOTEPE OCYLIECTBISETCS C MOMOULIBIO BbI30BA
byHKIIUN localmain (o6bxogumk, crueHapuii.getTestScenario (), argc,
argv) (IpoCTPaHCTBO UMEH cpptesk: : ts).

JoctymHbpie 00x0muuKH (MMPOCTPAHCTBO UMEH cpptesk: :ts: :engine):
e fsm— reHepaTop TECTOBOM MMOCIIEOBATEILHOCTH HA OCHOBE 00X0a rpada cOCTOSHUI;
e rnd— reHeparop CIy4aiHOW TECTOBOM MOCIE0BATEIBbHOCTH.
IIpumep:
#include <netfsm/engines.hpp>
using namespace cpptesk::ts;

using namespace cpptesk::ts::engine;

MyScenario scenario;
localmain (fsm, scenario.getTestScenario(), argc, argv);
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