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BBepeHue

JIOKyMEHT sIBIIsIeTCS KpaTKuM cripaBouHHKOM 1o nHeTpymMeHTy C++TESK Hardware Edition (manee
C++TESK), Bxomsamemy B coctaB Habopa wuHcTpymeHToB CH+TESK Testing ToolKit u
MpeAHa3HauYeHHOMY JIJII aBTOMAaTU3UPOBAHHON Pa3pabOTKU TECTOBBIX CHCTEM JIJIS HDL-mopeneii’
anmapatypsl. IHCTPYMEHT [OCTPOEH B COOTBETCTBHH ¢ obmei konmeneit UniTESK?.

[on mecmosoti cucmemoui MOHUMAETCS CIIEIMANbHASL TPOrpaMMa, KOTopas IyTeM IOoJa4yl Ha
yenesyro cucmemy BO3JCUCTBUM M aHaNW3a BBIJABACMBIX €N pe3ylbTaTOB OIICHUBAaET €e
(YHKIIMOHATBHYIO KOPPEKTHOCTh. BO3IEHCTBHS Ha TECTUPYEMYIO MOENb TaKKe HA3bIBAIOTCS
cmumynamu, a pe3yiabTaTthl ee paboThl — peakyusmu. TUMMYHAS TECTOBAsk CUCTEMa COCTOUT W3
TPEeX OCHOBHBIX KOMIOHEHTOB: (1) eemepamopa cmumynos, CO3IAIOIIETO TMOCIEIOBATEIBHOCTH
CTUMYJIOB (mecmosvie nociedogamenvHocmu), (2) mecmogo2o opaxynida, TPOBEPSIONIETO
MPAaBUIBHOCTh PEAKIHH, U (3) noocucmemst oyeHKy NOIHOMbL MECMUPOBAHUSL.

JoxymenT omnucbkiBaeT Bo3MoxkHoctu CH+TESK, npennasnaueHHble Uisi CO3[aHUSI YKA3aHHBIX
BBIIIIC KOMIIOHEHTOB TECTOBBIX CUCTEM, U BKIIFOUAET YETHIPE OCHOBHBIX pa3Jiena:

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

o «Co3zoanue mecmogo2o cyerapust

ITepBeie 1Ba pasneia ONMUCHIBAIOT IMOCTPOSHUE OCHOBOIIOJIATAONIUX YACTEH TECTOBOTO OpaKyJia:
9MANOHHOU MoOenu, 3aaaroniel pyHKIMOHAIBHOCTD LIETIEBOM CHUCTEMBI, U adanmepa dMAailoHHOl
MoOenu, CBS3bIBAIOIIETO 3TAJOHHYI0 MOJENb C IefneBoil cucremoi. TpeTuil pas3znen mocBsILEH
OLICHKE TIOJHOTBHI TECTUPOBAHHS HA OCHOBE mecmogoeo nokpvimus. IlocnenHui pasmen
pPaccKasbIBACT O CO3MAHUU MeCm08020 CYeHapusi — OCHOBHOM YaCTH IeHepaTopa CTUMYJIOB.

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

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

Moppe PXKa yCTapeBLUNX BO3MOXH ocTen

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

COTIOCTAaBIIIETCSI HOMEp cOOpku B ¢dopmare Trmmim, Hampumep, 110415 — 15 ampens 2011 T.
HoBas mnpaBka [emaercs [JOCTYMHOM TOJBKO TMPH HAJJIEKAIIEM ONPENEICHUH Makpoca
CPPTESKHW_VERSION3. Hanpumep,  -DCPPTESKHW VERSION=110415,  BKIIOYaer

MOAJIEPKKY HECOBMECTUMBIX HM3MEHEHMM, caenaHHblXx A0 15 ampens 2011 r. BKIIOUHUTENBHO.
Kaxxnast cOopka HHCTpYMEHTA COACPKUT MOJIHBINA CITUCOK TAKMX U3MEHEHUH.

B moxyMeHTanMy He ONMUCHIBAIOTCS YCTapeBIIME BO3MOXXHOCTHM MHCTpyMeHTa. ISl TeX CpencTB,
KOTOpBIE HE COBMECTHUMBI C YCTapEBIIMMH 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 OUCAHHUS AMNAPaTypBl.

2 http://www.unitesk.ru

3 HpI/I HCIOJb30BaHUN KOMIIUJIATOPOB ZCC 3TO ACIACTCA OHHHCﬁ —DMMﬂiMaKpOCéZ=3Ha"16Hu€.


http://www.unitesk.ru/
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coopku 110415» o3Ha4aeT, 4ToO AJS BO3MOXKHOCTH HCIOJIb30BAaHUS ITHX CPEIACTB HEOOXOIUMO,
4yTOOBI OBUIM BBIMOJIHEHBI ABa ycioBus: (1) cOopka uHcTpymenrta umeetr Homep 110415 unu Bolie,
(2) mpn KOMOWIALMU TECTOBOW CHCTEMBI yKaszaHa onuuss —DCPPTESKHW VERSION=c6opxa,
rae c6opka He MeHbie 110415.

Ecou HCKOTOPBIC YCTAPCBIIMC BO3MOKXHOCTU HHCTPYMCHTA HC HWCIOJB3YIOTCA WM MCIIAIOT
Pa3BUTHIO UHCTPYMCHTA, p33pa60T‘lI/IKI/I MOTYT OTKa3aTbCA OT UX IMOAACPIKKH. B sTom cJIydac 1nmpu
KOMITHUJIAIINH TECTOBOU CHUCTCMBI, I/ICHOJ'II)?,YIOHIeﬁ 9T BO3MOKHOCTH, 6YIICT BbIZ1aBaTbCA
COO6H.I€HI/Ie, OIIMCBIBAIOLICC CI1oco0 YCTpaHCHUA HpO6JIeMBI.

[Ipn xoMOMIALMK TECTOBBIX cHUcTeM, pa3paboTraHHbiX ¢ nomolnsio C++TESK, nHacTosiTeJbHO
peKoOMeHIyeTCsl HCII0JIb30BaTh OMIUI0 KOMITHIATOpa —~DCPPTESKHW VERSION=c6opkKa.

CornaweHuns N0 UMEeHOBaHUIO

Snpo MHCTpyMEHTa pealnu30BaHO B ¢opme OMONMMOTEKH Ha s3bIKe MporpamMmupoBaHus C++.
JlocTyTHBIE TS MCTIONIB30BAHUS CPECTBA CIPYNITMPOBAHBI 110 CIECIYIONIIMM IIPOCTPAHCTBAM UMEH:

e cpptesk: :hw— cpeacTBa CO3aHMs TATOHHBIX MOJICIICH alapaTypbl M X aJIallTePOB;
e cpptesk: :ts— 0a30BbIe cpeacTBa pa3pabOTKU TECTOBBIX CUCTEM;

e cpptesk::ts::coverage — CpeICTBAa OMUCAHUS TECTOBOTO MOKPHITHS,

e cpptesk::ts::engine — GUOIMOTEKA OGXOTIMKOB";

e cpptesk::tracer — cpencTsa TpacCUPOBKH;

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

Mmnorue cpencrsa C++TESK peannzoBansl B popme MakpocoB. 11 n3dexxaHust KOHGIUKTOB UMEH
Ha3BaHMs BCEX MakKpocoB MMeIOT npedukc CPPTESK , HanpuMep, CPPTESK MODEL (mmMs) . B
o01IeM cirydae JJisl KaXKI0ro MaKpoca ONpeIesIeHbI IBa JOMOJHUTEIbHBIX aJbTePHATUBHBIX UIMEHU:
COKpaweHHoe ums, TodydaeMoe oTOpachkiBaHWeM Tnpedukca CPPTESK , W Kopomxoe uMms,
[IOJIy4aeMO€ JIOIIOJIHUTEIIbHBIM «C)KaTUEM» COKpallleHHOro MMeHu. Hampumep, mns makpoca
CPPTESK ITERATION BEGIN AOCTYIHBI JBa albTCPHATHBHBIX MMEHH: ITERATION BEGIN
1 IBEGIN. UTOOBI MMETh BO3MOXKHOCTbH HCIIOH30BaTh COKPAIIICHHBIC U KOPOTKUE UMEHA, CIIETyeT
onpeAenuTb Makpockl CPPTESK SHORT NAMES wu CPPTESK SHORT SHORT NAMES
COOTBETCTBEHHO.

Co3paHue 3aTanoHHOU Moaenu

OmanouHol Modenvbro Ha3bIBACTCS OINpPENETICHHBIM 00pa3oM CTPYKTYPHUPOBAHHBIN HAOOp KIIACCOB,
OTHCHIBAIONTUH (DYHKIIMOHATBLHOCTh IIEJICBOM CHCTEMBbI Ha HEKOTOPOM YPOBHE a6CTpaKHI/II/IS.
DTajoHHas MOJENb COCTOUT W3 KIACCO8 COO0OujeHuti, OMUCHIBAIOMINX (QopMaT BXOJHBIX U
BBIXOJIHBIX JIaHHBIX (CTPYKTYpy CTHMYJOB U peEaKlHil), ocHo6HO20 Kiacca W Habopa
BCIIOMOTAaTENbHBIX KJIACCOB. B manbHEHIIEM MON SMANOHHOU MOOenbio TIOHUMAETCS OCHOBHOH
KJTacC TAJTOHHOU MOJCIIH.

4 OOXOMUMKAMH HA3BIBAIOTCS OMOIHOTEUHbIC KOMIOHEHTHI MHCTPYMEHTA, UCIOJb3yEMBIE AJIS IOCTPOEHUSI TECTOBOM
MOCJIeI0BATENLHOCTH. BxoqHO# nHbopManueil i 00X014rKa SBISICTCS TECTOBBIN ciieHapuil (cM. pasnen «Cozdanue
MecmoBo2o CyYeHapusy).

5 I/IHC’I‘pyMGHT IIO3BOJISICT paSpa6aTLIBaTL KakK a6C’I‘paKTHBIe (byHKHI/IOHaJ'ILHI)Ie MOACIHU, TaK U ACTAJIbHBIC MOJCIIH,
OIMMCBIBAIOIIHNEC LCIICBYIO CUCTEMY C IIOTAKTOBOM TOYHOCTBIO.

6
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Knacc coobuweHusi

Knaccor coobwenuii nexnapupyrorcs ¢ NoMollpo Makpoca CPPTESK MESSAGE (rms) . BHyTpn
JIEKJIapauuy  JOJDKHA  IPUCYTCTBOBATH CTpOYKa CPPTESK SUPPORT CLONE (rms),
OTIpECIISIONIAsl METO] KOMTMPOBAHUS COOOIIEHUS mMsg* 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 coobLieHus

B kmacce BXOJHOTO COOOIIECHHS TOJDKEH MEepEerpykaThCsl BUPTYAIbHBIN MeTOon 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) ;
}

I[JISI pam)omwauuu IMOJICH TaHHBIX MOXKHO HCIIOJIB30BaTh CIICAYIOIHUEC MAKPOCHI:

e CPPTESK RANDOM (Tmm) — IeHepanys CIy4alHOro 3Ha4€HHs 3aJaHHOTO
LIEJIOYUCIECHHOIO THIIA;

e CPPTESK RANDOM WIDTH (Tmr, paspsmgHOCTE) — I'CHEpalus CIIy4aiiHOT'O L[EJI0TO
4yucia 3aJaHHON Pa3psIHOCTH;

e CPPTESK RANDOM FIELD (Tmr, MMH paspsdn, MakKC paspsrn) — IeHepalus
CIIy4alHOTO IIEJIOT0 YMCIa C HyJIEBBIMM OMTaMU 3a NpeJieJaMH yKa3aHHOTO T10JIs;

e CPPTESK RANDOM RANGE (Twmr, MMH 3HadeHMe, MAKC 3HAYCHUE) —
reHepanys CIIy4alHOro 4uciia U3 3aJaHHOro LETOYUCICHHOTO CETMEHTA,

e CPPTESK RANDOM CHOICE (Tmr, 3HaveHme 1, ..., BHAYEHME N) —
CIIy4aifHbIN BBIOOP U3 3aJaHHOT'O0 MHOKECTBA 3HAYEHHUH MPOU3BOJIHLHOTO THIIA.

3amMeuaHue: PaHIOMHU3ATOP MOXKHO HE ONPENENATh, €CIM TOJs JAaHHBIX COOOIIEHUS OMUCAHBI C
MTOMOIIBIO CHEIHATEHBIX MAKPOCOB (CM. pazzael «l1ois OaHHbIX COOOUIeHUSY).

KomnapaTtop BbIXOOQHOIo coo0OLWeHuns

B kracce BBIXOJHOTO COOOIICHHUS JOJDKEH MEperpyKaThCsl BUPTYaJbHBIH METOA compare () —
Komnapamop cooOuieHus. [[s 3Toro MOXKHO MCIIONB30BaTh ClielUalbHble Makpochl (cOopka He
Hwke 110428) CPPTESK {DECLARE |DEFINE} COMPARATOR.
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Mpumep:
CPPTESK MESSAGE (MyMessage) {

CPPTESK DECLARE COMPARATOR () ;
private:
int data;

}s

CPPTESK DEFINE COMPARATOR (MyMessage) {
const MyMessage &rhs = CPPTESK CONST CAST MESSAGE (MyMessage) ;
// B cJyyae HEeCOBNaIeHMs COOOIMEeHM BO3BPAIAETCS HEIYyCTas CTPOKAa
if (data != rhs.data)
{ return "incorrect data"; }
// OycTas CTpOKa MHTEPHIPETHUPYETCS KaK OTCYTCTBME OIMOOK
return COMPARE OK;
}

3amMeuaHHe: KOMITAPATOP MOXKHO HE ONPEICNATh, €CJIM IOJIS JAHHBIX COOOIIEHUS OIHCaHBI C
MOMOIIBIO CHEIHATBHBIX MAaKPOCOB (cM. pazzaen «l1oss OaHHbIX COOOUeHUSY).

Monsa AaHHbLIX cCOOOLWeHUus

Jnst  mexyiapanuy  1EJIOYUCICHHBIX nojeli OAHHbIX COOOIEHUS TpeAHa3HAYEHBbI CIIETYIOIINe
MaKpOCHI:

e CPPTESK DECLARE FIELD (mMMsa, paspsamHOCTE)
JEKJIApUPYET LEIOYUCIEHHOE ITI0JIE€ C 3aJaHHBIM UMEHEM U Pa3psAgHOCTEIO.

e CPPTESK DECLARE MASKED FIELD (mMMs, paspsaOHOCTB, MacKa)
JEKJIApUPYET LEIOYUCIEHHOE T0JI€ C 3aJaHHBIM UMEHEM, Pa3psAIHOCTHIO U MACKOM.

° CPPTESK_DECLARE_BIT(MMH)
JEKJIapUPyET OJTHOOUTOBOE TOJIE C 3aJaHHBIM HMEHEM.
IIpumep:
#include <hw/message.hpp>
CPPTESK MESSAGE (MyMessage) {
public:
CPPTESK DECLARE MASKED FIELD (addr, 32, OxffffFFFO);

CPPTESK DECLARE FIELD(data, 32);
CPPTESK DECLARE BIT (flag);

}i
3aMeuaHue: pa3psAIHOCTH MOJICH TaHHBIX HE TOJKHA MPEBbIAaTh 64 6uTa.

Bce 3aaexnapupoBaHHbIE MMOJIS TaHHBIX JTOJDKHBI OBITH 3apPETUCTPUPOBAHBI B KOHCTPYKTOpE Kjlacca
COOOIIEHUST C MOMOIILI0 OJHOIO W3 MaKpOCOB: CPPTESK_ADD_FIELD (HOJYHOG_MMH) 50071
CPPTESK ADD INCOMPARABLE FIELD (nosiHoe mMs). BTOpoH Makpoc OTJIMYaeTcs OT
IEPBOr0 TEM, YTO PETUCTPUPYEMBIE C €I'0 IIOMOIBIO OJI JaHHBIX HE YYAaCTBYIOT B CPAaBHEHUU IIPU
BBI30BE KOMIIapaTopa.

IMpumep:

MyMessage: :MyMessage () {
CPPTESK_ADD FIELD (MyMessage: :addr) ;
CPPTESK _ADD FIELD (MyMessage::data);
CPPTESKiADDiINCOMPARABLEiFIELD(MyMessage::flag);
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3ameuaHue: TpU PETUCTPAIMM TOJEH YKa3bpIBa€TCA MX MOJIHOE MM, BKJIIOYArOIlee UMs Kiacca
COOO0IIIeHN.

dmasioHHass Mooesib

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

#include <hw/model.hpp>

CPPTESK MODEL (MyModel) ({

}i

B sranonHoil Moaenu AEKIApUPYIOTCS 6X00Hble U 8blXOOHble uHmepgelicsl, onepayuu, a Takxe
BCIIOMOTATEINIbHBIC npoyeccyl N TaHHbIe, HEOOXOAMMBIE JJIsl OTIMCAHUS OTIepAIUil.

UHTepdpeinc

Bxoonvie u 6vixoonvie unmepgheticol STAIOHHON MOJENN JIEKIApUPYIOTCS € MOMOLIbIO MAaKpOCOB
CPPTESK DECLARE {INPUT|OUTPUT} (»Ms) COOTBETCTBEHHO.

Mpumep:
#include <hw/model.hpp>

CPPTESK MODEL (MyModel) {

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

}s

Bce 3anmexknmapupoBaHHBIe UHTEp(EWCHl MOMKHBI OBITH 3apErMCTPUPOBAHBI B KOHCTPYKTOPE
3TaJIOHHOM MOJENM C TIOMOLIBI0O MAKPOCOB CPPTESK ADD {INPUT|OUTPUT} (rmas).

IIpumep:

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

}

Mpouecc

IIpoyeccvl SABASIOTCS OCHOBHBIM CpEACTBOM (YHKIMOHAJIBHOM cHenu(UKanuy anmapaTypsbl.
IIponeccsl noapasnensatorcss Ha onepayuu (cM. pasaen «Onepayusa») U 6HYmMpeHHUe NPOoYeccyi.
Omnepanyy ONMUCHIBAIOT JIOTUKY pabOTHI 1IEJI€BOW CUCTEMBI, CBSI3aHHYIO C 00pabOTKONW CTHMYJIOB
OIpesieIeHHOro Tuna. BHyTpeHHue mpolecchl UCIOJIb3YIOTCS Ui ONpeAeNieHus Jpyrux, Oosee
CJIO’KHBIX MPOLIECCOB, B TOM YHUCIIE ONEPALHii.

Jekmapamuss u ONpenesieHHe MPOLECCOB A3TAIOHHOW MOJEIU OCYIIECTBIISIETCA € IOMOUIBIO
MakpocoB CPPTESK {DECLARE |DEFINE} PROCESS (M) . Onpenenenne mpoiecca J0JKHO
Ha4YMHATBCA BBI3OBOM Makpoca CPPTESK START PROCESS (), a 3aKaH4YMBATHCI BBI3OBOM
Makpoca CPPTESK STOP PROCESS ().
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Mpumep:
#include <hw/model.hpp>
CPPTESK MODEL (MyModel) {
public:
CPPTESK DECLARE PROCESS (internal process);
}i

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

CPPTESK STOP PROCESS () ;
} _ _
3ameuaHue: Npu ONpEAEIEHUU Ipolecca IOIMYCKAeTCs TOJIBKO OJHO HCIOJB30BaHME Makpoca
CPPTESK START PROCESS (), KOTOpO€ OOBIYHO IPEANIECTBYET ONHMCAHHUIO JOTMKH IPOLECCa.
Cemantnka CPPTESK STOP PROCESS () cXo0a C CEMaHTHKOW omeparopa return — Ipu
BBIINOJIHEHUH 3TOI'0 MaKpOCa OCYIIECTBIIIETCA BBIXO U3 METO/Ia IpolLiecca.

SaMeanne: 3alpeuacTCd Ha3bIBaTb MNPOHCCC HMCHCM process, IOCKOJIbKY 3TO HUMHA
3ape3epBUPOBAHO.
lMapamempsbI npouecca

[Ipoiecc umeer He MeHee Tpex napamempos:. (1) kowmexcm BbIIONHEHUS Tpouecca, (2)
unmepghetic, acCCOMMPOBAHHBIN C TporieccoM, U (3) coobwenue. JIng mocTyma K mapaMmeTpam
Iporiecca UCTIONIb3YIOTCS CIeYIOIINE MAKPOCHI:

e CPPTESK GET PROCESS () — MOJy4Y€HHE KOHTCKCTAa,
e CPPTESK GET IFACE () — nmoiyudeHue uHrepdeiica;
e CPPTESK GET MESSAGE () — HOIy4eHHE COOOILEHHUS.

[IpuBenenne napamerpa-cooOLIEHHS K HYy’KHOMY THUITy OCYIIECTBISETCS C IOMOIIBIO MAaKPOCOB:
e CPPTESK CAST MESSAGE (ksracc coolumeHmus) ,
e CPPTESK CONT CAST MESSAGE (kjacc cooOmeHMs) .
IMpumep:
#include <hw/model.hpp>
CPPTESK DEFINE PROCESS (MyModel::internal process) {
// KOmMpoOBaHMEe COOOMEeHMS B JIOKAJIBHYKHD IEePEeMEeHHYI
MyMessage msg = CPPTESK CAST MESSAGE (MyMessage) ;
// HoJiydeHme CCRUIKM Ha COOOIeHMre
MyMessage &msg ref = CPPTESK CAST MESSAGE (MyMessage) ;

// MoJiydeHme KOHCTAHTHOI CCBUIKM Ha COOOIeHue
const MyMessage &const msg ref = CPPTESK CONST CAST MESSAGE (MyMessage) ;

lpuopumem npouyecca

[Ipu BBINOJIHEHUH KaXKAOMY MPOLECCY STAJIOHHOM MOJENH COMOCTABISETCS npuopumenm — ILEI0e
0e33HaKOBOE YHCIIO, IPUHUMAIOIIEe 3HaYeHUsl U3 oTpe3ka [1, 255] (3Hauenue 0 3ape3epBUPOBAHO).
[Ipuoputer BIUSET HA OYEPEIHOCTh BBHIMOJHEHUS NPOLECCOB BHYTPU OAHOTO TaKTa (CHaydana
BBITIOJIHSIOTCST TIPOLIECCHI C OOJBIIUM MPUOPUTETOM, 3aTeM — ¢ MeHbIIMM). [Ipuoputersl MoryT
HCIIOJIb30BAThCS MPU COIMOCTABIIEHUU PEAKIUI 11€JIEBOM CUCTEMBI C ATAJIOHHBIMU PEAKIUAMH (CM.
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pasznen «Apboump peaxyuti»). Ilpu 3amycke Bce MPOLECCHl MOMYYarOT OJUHAKOBBIA MPUOPUTET
(NORMAL PRIORITY). lnd paOoThl C HPHOPUTETAMH UCIIOJIb3YIOTCS CIAEAYIONIHE MAKPOCHIL:

e CPPTESK GET PRIORITY () — mOJly4eHHE MPHOPUTETA Mpolecca.

e CPPTESK SET PRIORITY (mprmopmreT) — yCTaHOBKA MPUOPHUTETA MpoIIccca.

HekoTopele KOHCTaHTBI [AJisi 3HAYEHWH MPHOPUTETA OMNpeAeNieHbl B MEPEYUCIMMOM THIIE
priority t (mpoctpaHcTBO MMEH cpptesk: :hw). OCHOBHBIMH U3 HUX SBJISAIOTCH:

e NORMAL PRIORITY — HOPMAaJbHbIM IPUOPUTET;
e LOWEST PRIORITY — MMHUMAJIbHBIA IPUOPHUTET;
e HIGHEST PRIORITY — MakCUMAaJIbHBIA IPUOPUTET.

IMpumep:

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

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

std::cout << "process priority is " << std::dec
<< CPPTESK_GET PRIORITY () << std::end;

CPPTESK SET PRIORITY (cpptesk::hw::HIGHEST PRIORITY)
}

ModenuposaHue 3adepiKek

Z[J'ISI MOJCIIMPOBAHUSA BPEMEHHBIX 3a()ep3fce1< B OIIMCAHHMKU IIPOLECCOB MOXKHO HCIIO0Jb30BaTh
CJICAYIOIUC MAKPOCHI:

e CPPTESK CYCLE ()
3aJIe€p>KKa B OOUH TaKT.

e CPPTESK DELAY (UmMCJjIO TaKTOB)
3aJIep>KKa B HECKOJIBKO TAKTOB.

e CPPTESK WAIT (ycisioBue)
3aJIepPyKKa J10 BBITIOJIHEHUS YCIOBUA.

e CPPTESK WAIT TIMEOUT (yciioBme, TarmMayT)
OrpaHUYEHHAs 10 BPEMEHU 3aJIePKKa 10 BHITIOJIHEHUS YCIOBUS.

Mpumep:

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

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

std::cout << "cycle: " << std::dec << time () << std::end;
// Bamepxka B OIMH TaKT

CPPTESK CYCLE () ;

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

// OxumaHme BEIIOJIHEHMS yCJIOBMS outputs.ready,

// HO He OGosee 100 TaxTOB
CPPTESK WAIT TIMEOUT (outputs.ready, 100);

11
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3anycxluoouecca

3anyck npoyecca 3TaJIOHHON MOJIEJIM U3 APYTroro Mpoiecca OCYMIECTBIAECTCS ¢ MOMOIIBI0 MaKpoca
CPPTESK CALL PROCESS (pexwmM, mMsA nporecca, uHTepdenc, coobumeHue), The
peXyM UMEET OAHO W3 JBYX 3HadeHuh: PARALLEL winu SEQUENTIAL. B mepBoM ciydae
CO3/1a€TCSl OTHAECJIbHBIM MPOLIECC, BBINOJHAEMbIA MAPAIIIENBHO POJIUTEILCKOMY Tpoueccy. Bo
BTOPOM CJy4ae OCYILECTBIIIETCS IIOCIENOBATEIbHOE BBIMOJHEHHUE: CHAyajga BBINOIHAECTCS
3ayCKaeMbIil TMPOIECC, a TOCJE €ro 3aBepIeHHs BO30OHOBISIETCS padoTa POAUTEITHCKOTO
nporecca.

IIpumep:
#include <hw/model.hpp>
CPPTESK DEFINE PROCESS (MyModel: :some process) {

// Bamyck HnapajiiesIbHOI'O HpOoIjecca
CPPTESK CALL PROCESS (PARALLEL, internal process,
CPPTESK GET IFACE (), CPPTESK GET MESSAGE());

// Banyck mpoilecca " OXMIAaHME eI'0 BaBepleHMUS
CPPTESK CALL PROCESS (SEQUENTIAL, internal process,
CPPTESKiGETiIFACE(), CPPTESKiGETiMESSAGE());

}

3ameuaHue: CO3/1aBaTh HOBble TMPOLECCHl MOXHO W3 JIFOOBIX METOJIOB ITAJIOHHOW MOJENH, a He
TOJIBKO M3 METOJOB, OMMUCBIBAIOLIMX Ipouecchl. Jljisg 3TOro cieayeTr UCIoJb30BaTh CHEUNAIbHBII
Makpoc CPPTESK_CALL_PARALLEL(MMH_Hpouecca, uHTEePdEIC, coobmeHne).
3anyck nporecca B pexuMe SEQUENTIAL U3 METO/Ia, HE SABJISIOIIETOCS MPOLIECCOM, 3alPEIIECH.

lNonyyeHue cmumyna

BuyTpu mnpouecca MOXHO MOJEIHMPOBATH NOJAYYEHUe Cmumyia 1O OAHOMY W3 BXOIHBIX
unrepderico. g sToro umcmomedyercs Makpoc CPPTESK RECV STIMULUS (pexrn,
nHTepderic, coobmenue). IIpu €ro BBINOJHEHUM TECTOBAas CHUCTEMA IOJAET CTUMYJ Ha
LIEJIeBYI0 CHUCTEMY, 3aIllyCKas aJanTep COOTBETCTBYIOIIETO BXOAHOTO HHTepdeiica (cM. pasmen
«Aoanmep 6xoonozo unmepghetica»). CeMaHTUKA MapaMeTpa pexrM ONUcaHa B pasfene «3anyck
npoyecca.
IMpumep:

#include <hw/model.hpp>

CPPTESK DEFINE PROCESS (MyModel: :some process) {

// MomemmMpoBaHME MNOJIYYEHMS CTUMYJIa
CPPTESK RECV_STIMULUS (PARALLEL, input iface, input msg);

lNocbinka peakyuu

MopaenupoBaHie HOCHLIKU —peakyuu TPOIECCOM OCYIIECTBISETCS C IOMOIIBID  MaKpoca
CPPTESK SEND REACTION (pexmm, wuHTepderic, coobmeHue). IIpu ero BhIIOIHEHUU
TECTOBasl CHUCTEMa 3aIlyCKaeT aJanTep COOTBETCTBYIOLIETO BBIXOJHOTO HHTepdeiica, KOTOPBIN
3allyCKaeT [WKI OXUAAHUS PEaKIMH IIeJICBOM CHUCTEMBI, a TIOCJe TIOJyYeHHUs pPEakluu U
npeobpasyer ee B popMy 00bEKTa COOTBETCTBYIOLIETO Kilacca COOOIIeHus (CM. pa3aen «Aodanmep
8bIX0O0H020 unmepdeticay). Ilocne 3TOro TectoBas cCHCTeMa CPaBHUBAET JTAJOHHOE 3HAYCHHE
COOOIICHUsI € TOJYYCHHBIM, HCHOJB3Yys Kommaparop (cM. pazzmen «Komnapamop 6vixo0Ho2o
coobuenusny). CeMaHTUKA IMapaMeTpa pexr M ONKMCAaHA B pa3zielie «3anyck npoyeccay.

12
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Mpumep:
#include <hw/model.hpp>

CPPTESK DEFINE PROCESS (MyModel::some process) {
// MOOEJMPOBAHME IIOCEUIKM PEeAaKIIMMI
CPPTESK_SEND REACTION (SEQUENTIAL, output iface, output msg);

}

Onepauus

Jlexnaparusi U OMNpeneieHue uHmep@elcHvlx onepayuti STATOHHOW MOJENU OCYIIECTBISETCS C
momoipo  MakpocoB CPPTESK {DECLARE |DEFINE} STIMULUS (M) . Ornpenenenue
JMIOJDKHO Ha4YMHATBCS C Makpoca CPPTESK START STIMULUS (pexnm), a 3aKaHYUBATHCA
CPPTESK STOP STIMULUS().
IMpumep:

#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() ;
}

3ameuanue: ornepanru ABJIAIOTCA 4YaCTHBIM CJIydacM MHpOoHeCCOB, IIOITOMY B HHX MOXKHO
HCIIOJIb30BAaTh BCC KOHCTPYKIHMH, OITMCAHHBIC B Pa31€JIC «HpOZ/;GCC‘».

3ameyanme: BbI30B Makpoca CPPTESK START STIMULUS (pexrmmM) PaBHOCHIIEH BBI3OBY
Makpoca CPPTESK RECV_ STIMULUS (pexmm, ...), KOTOpOMY B KadecTBe MHTepdeiica u
COOOLIEHHUs IEPEAAIOTCS COOTBETCTBYIOIIUE TAPAMETPhI OIEpPaLUH.

®yHKUMM 06paTHOro BbizoBa

B 0a3zoBOM KIilacce ATaJOHHOW MOJEIH OIPEICIICHBl HECKOJIBKO (YHKYUll 0Opamuoco 6vi306a
(callbacks), koTOpble MOXHO TEperpyxarb B 3TalOHHON Monaenu. OCHOBHOHU (yHKIIMEH TaKoro
Thna aBisieTca onEveryCycle ().

®yHkuyusi onEveryCycle
Oynknusa onEveryCycle () BBI3BIBACTCS B HA4alle KaKIOTO TaKTa paOOThI 3TAIOHHOW MOJIEIH.
IIpumep:

#include <hw/model.hpp>

CPPTESK MODEL (MyModel) {
public:
virtual void onEveryCycle();

bi
void MyModel: :onEveryCycle () {

std::cout << "onEveryCycle: time=" << std::dec << time() << std::endl;
}
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CoszpnaHune aganTtepa 3TarloHHON MoAenu

Aoanmepom smanounot moodenu (mMeouamopom) Ha3bIBACTCS KOMIIOHEHT TECTOBOM CHCTEMBI,
OCYLIECTBIISIOIMI CBSI3bIBAHUE STAJOHHOM MOJENIU C LENEBOM CUCTEMOM. AnanTep ATaJOHHON
MOJIETIU OCYUIECTBIIICT cepuanuzayuio OObEKTOB BXOJHBIX COOOILIEHUI B IOCIEN0BATEIHbHOCTD
3HAYCHUH BXOJHBIX CHUTHAJIOB, Oecepuanuzayuio TOCIEAOBAaTEIFHOCTH 3HAYCHUH BBIXOIHBIX
CUTHAJIOB B OOBEKTHI BBIXOJIHBIX COOOUICHUH U conocmasieHue TMOIyYeHHbBIX OT LIEJIEBON CUCTEMBI
peaKIuii ¢ 3TAJIOHHBIMH 3HAYCHUSIMHU.

Adanmep amanoHHoU modesnu

Agantep 3TaAJIOHHON MOJIENU MPEACTABISIET CO00M MOAKIAacC Kiacca TATIOHHON monenu. [l ero
JEKIIapaluy MUCIOJIb3yeTcs Makpoc CPPTESK ADAPTER (MM,q_az[anTepa, I/[MH_MO,Z[GIII/I) .

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

}i
B ajanrtepe 3TalOHHON MOAENH NEKIAPUPYIOTCS Memoobl CUHXPOHUZAYUU, A0aNmepbl 6X0OHbIX 1
BbIXOOHBIX UHMEPelCO8, NPOCIYUUBAMENU BLIXOOHBIX UHMep@helico8 N apoumpvl peaxkyull.
CuHXpoHu3aTop

Cunxponuzamopom Ha3bIBACTCS HU3KOYPOBHEBAsl YacTh ajarnTepa 3TaJIOHHOW MOJEIH, KOTopas
OTBEYAET 3a CUHXPOHU3ALMIO TECTOBOW cucrembl ¢ Tectupyemor HDL-monensro. Peanusanus
CHHXPOHU3AaTOPa 3aKJIF0YAETCA B IEPETPY3KE MATH METOJOB aJanTepa:

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

e void setInputs () — CHHXpOHHU3ALHA BXOIOB;

e void getOutputs () — CUHXpOHHU3ALMA BBIXOJIOB;

e void simulate () — CHHXpOHU3ALUSA BPEMEHHU.

[Ipu Bepuduranum Verilog-moneneil anmapatypsl JaHHBIE METOJBI MOTYT OBITH pPEaM30BaHbI C
ucnonb3oBanueM uHtepgeiica VPI (Verilog Procedural Interface). [Ing aBTomMaTu3auuu
MIOCTPOCHUSI CHUHXPOHU3ATOpa MOXKET OBbITh TaKXKE HCIOJb30BaHA YTHIINTA VeriTool®. B stom
cilyyae JJisl YIPOUICHUs JeKJIapaluy ajanTepa 3TaJOHHOW MOJIENIN MOKHO MCIOJIb30BaTh MaKpoc
CPPTE SK_VERI TOOL_ADAPTER (MMH_a,ﬂaH’I’epa, MMH_Moz(eﬂM) .

IIpumep:

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

CPPTESK _VERITOOL ADAPTER (MyAdapter, MyModel) ({

}s

® http://forge.ispras.ru/projects/veritool
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OYHKIMM U CTPYKTYpbl JaHHBIX (MOl inputs W outputs), UCHOIb3yEMbIE ISl ONpEAeSICHUs
METOJIOB CHHXPOHU3AIIMH, TeHEPUPYIOTCS aBToMaTudecku ytunuToi VeriTool Ha ocHOBe aHanm3a
untepdeiica Verilog-monenu.

3aMeyaHmue: NpU HKCIONB30BaHMM Makpoca CPPTESK VERITOOL ADAPTER JeKIapHpOBaTh
nojid inputs M outputs W meperpy’karb METOIBI CUHXPOHU3AaTOPa U IEKIapUpOBaTh B Kjlacce
110JI He TpedyeTcs.

Apantep BXxogHoOro uHtepcenca

Aoanmepom 6xo0Ho20 unmepdhetica Ha3bIBa€TCS MPOIIECC, OMPECICHHBIM B afantepe dTATIOHHON
MOJICI U COTIOCTABIICHHBIN OJTHOMY W3 BXOJTHBIX MHTEp(]ErcoB. Amantep BXOAHOTO MHTEpdeiica
3allyCKaeTcs IpH BbI30Be Makpoca CPPTESK START STIMULUS (pexmm) (CM. pasgen
«Onepayusa») wim CPPTESK RECV STIMULUS (pexmm, wnHTepderic, coobmeHme) (CM.
pasnen «llonyyenue cmumynay). Jlexnapanus M ompejaereHue aganTepa BXOAHOTO HHTepdeiica
OCYIIECTBIISIETCS OOBIYHBIM JIJISI TIpOIIecca 00pa3oMm.

Crnenyer oOpaTuTh BHUMaHHE Ha TO, YTO B aJanTepe BXOAHOrOo MHTepdeica HemocpeaCTBEHHO
repes; HavajioM CepHaliu3aiii HEoOXOIUMO 3axeamums WHTEpPeiic. ITo menaeTcss ¢ MOMOIIBIO
MaKkpoca CPPTESK_CAPTURE_I FACE (). COOTBETCTBEHHO B KOHIIE cepualn3anuu I/IHTepq)eﬁc
JOJLKEH OBITh 0CBOOOKIEH. JLtst 3TOTO HCIIOJIB3YETCS MapHbIN MakKpoc
CPPTESK RELEASE IFACE ().

IIpumep:
#include <hw/media.hpp>

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

}s

CPPTESK DEFINE PROCESS (MyAdapter:: serialize_input) {
MyMessage msg = CPPTESK CAST MESSAGE (MyMessage) ;
// Hayajio mnpoilecca CepMan3armun
CPPTESK START PROCESS () ;
// BaxBaT BXOOHOI'O HMHTepderica
CPPTESK CAPTURE IFACE();
// ycTaHOBKa cTpoba 3alycka OIeparmn
inputs.start = 1;
// YyCTAHOBKaA MHOOPMAIIMOHHEIX CHUTHAJIOB
inputs.addr = msg.get addr();
inputs.data = msg.get data();
// Bamepxka B OINUH TaKT
CPPTESK_CYCLE () ;
// cbpoc cTpoba Bamycka ONepalmmu
inputs.start = 0;
// OCBOBOXIEHME BXOIHOI'O HMHTEpdEerica
CPPTESK RELEASE IFACE();
// BaBepiieHue MNpolecca Cepuain3annm
CPPTESK STOP PROCESS () ;

1

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

Mpumep:

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

}i
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3amMeuanue: pu perucrpaln aganTepa BXOAHOI'O I/IHTCp(i)eI\/'ICH. YKa3bIBACTCA €TI0 IMOJIHOC HUMA,
BKJTIOHaromee nMs Kjracca aaarrepa 3TAJIOHHON MOICIIH.

ApanTtep BbIXxogHOro nHtepdenca

Adanmepom 6bixo0H020 uHmepghelica Ha3bIBACTCS MPOIIECC, ONPEICIICHHBIN B aganTepe 3TaTOHHON
MOJIEIM U COMNOCTABJICHHBI OJHOMY U3 BBIXOAHBIX HUHTEpEHcoB. Agantep BBIXOIHOTO
uHTepQeiica 3amyckaeTcss IpH  BbI3oBe Makpoca CPPTESK SEND REACTION (pexmM,
nHTEPDeric, coobmernmue) (cMm. pasuen «llocviika peaxyuu»). Ilpu ompeneneHun amanrtepa
BBIXOJIHOT'O MHTEpdeiica MOKHO UCIOJIB30BaTh CIEAYIOIINE MAKPOCHI:

e CPPTESK WAIT REACTION (ycisoBue)
O’KMJIaHUE PEAKIIMH U pa3pelIeHus JOCTyIa K He OT apOuTpa peaxiuii;

e CPPTESK NEXT REACTION ()
0CBOOOKICHHE apOouTpa peakuuid (cM. pasaen «Apoump peaxyuii»).

IMpumep:
#include <hw/media.hpp>

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

}i

CPPTESK DEFINE PROCESS (MyAdapter::deserialize input) {
// HoJIy4yeHme CCBUIKM Ha OOBEKT COOOIEHMST
MyMessage &msg = CPPTESK CAST MESSAGE (MyMessage) ;
// Hauvajio mnpoiiecca mneceprajim3alimn
CPPTESK START PROCESS () ;
// oXumaHwe BEICTABJICHMS CTpoba pe3yJsbTaTa
CPPTESK WAIT REACTION (outputs.result);
// CUMTEIBAHME MHOOPMAIIAOHHEIX CUI'HAJIOB
msg.set data (outputs.data);
// ocBoBOXmeHMe apburpa peakrimi
CPPTESK _NEXT REACTION() ;
// BaBepmeHme Mnponecca OeCeprain3anumn
CPPTESK_STOP PROCESS () ;

}

MaxkcumanbHOe BpeMs OXKUIAAHUA PCAKIIMHU Ha BBIXOJAX I.[eJICBOﬁ CHUCTCMbI 3a1a€TCA C IIOMOIIBIO
Makpoca CPPTESK SET REACTION TIMEOUT (TaziMayT), KOTOPBIA TaKKe KaK M MakpocC
CPPTESK SET OUTPUT ADAPTER (MMs muTepdesica, MoaHOE mMs _amanTepa)
BBI3BIBACTCS B KOHCTPYKTOPEC aalrepa ATaJIOHHOM MOACIIN.

IIpumep:

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

}i
3ameuaHue: TIpU PETUCTPALIMU aJanTepa nHTepdeiica yka3pIBaeTCs €ro MoJIHOe UM, BKIIOYArOIIee
UM KJIacca ajanTepa 3TaJTOHHOW MOJIEIIH.
MpocnywwuBaTenb BbIXOAHOro MHTepdemnca

IIpocnywueamenem 6vixoOH020 unmepgetica Ha3bIBAETCS CHELHUANIBHBIM IMpolecc, KOTOPBIM B
IUKJIE 0KHMJIaeT BOSHUKHOBEHHUS PEaKIIMii Ha COOTBETCTBYIOIIEM MHTep(delice 1eneBOi CUCTEMBI H,
B Clyyae €clIM BO3HMKAaeT HEOXUIAHHAs peaklus, perucrpupyer omuoky. OrmnpeneneHue
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MIpOCITyHInBaTCIIA BbBIXOAHOI'O I/IHTepq)eﬁca OCYHICCTBJIISACTCA C IIOMOIIBHO Makpoca
CPPTESK DEFINE BASIC OUTPUT LISTENER (rms, MMg_MHTep@eﬁca, YCJIOBHE) .
IIpumep:

#include <hw/media.hpp>

CPPTESK_ADAPTER (MyAdapter, MyModel) {

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

i
3amyck IpoCIyIIMBaTessl BBIXOJHOTO HHTepdeiica oCylecTBIsSeTCs B KOHCTPYKTOPE C MOMOIIBIO
Makpoca CPPTESK CALL OUTPUT LISTENER (mosHOE mMsa, wMS MHTepQerca).
Ipumep:

MyAdapter: :MyAdapter{

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

ApOuTtp peakuumn

Apbump peaxyuii (apoump 8vix00H020 unmepdghetica) MpeaHa3HAUCH AJISI COMOCTABIEHUS PEaKIn,
MOJyYSHHBIX OT IIEJICBOM CHCTEMBI, C pEAKUUSMH, BBIYMCICHHBIMH JSTAJIOHHONH MOJEIBIO
(smanonunvimu peakyusmu). Ilociae comocTaBieHHs Tapbl peakIMid BBI3BIBACTCS KOMIIApaTop,
CpaBHUBAIOIINK UX U B CIy4Yae HECOBMAICHHs (GUKCUPYIOMUI omuoOKy (cM. pazaen «Kownapamop
BbIXOOH020 COOOWEHUSY).

OCHOBHBIMH THITAMU apOUTPOB PEAKIUl SBIISIOTCS:

e CPPTESK FIFO ARBITER — IIpM MOJYy4YE€HHH DEAKUUU OT LEIEBOM CHUCTEMBI
MIPEATIOYTEHUE OTAACTCS TOM ITAJIOHHON peaKlyy, I KOTOPOU 3TAJIOHHAS MOJE/b PaHbILIE
BbI3BaJa Makpoc CPPTESK SEND REACTION () (cM. pasuen «/locwiika peakyuuy).

e CPPTE SK PRIORITY ARBITER — MNpeANOYTEHUE OTAACTCS 3TAJIOHHOH peakuuu, A
koTtopo CPPTESK SEND REACTION()  BbI3Bad IIPOLUECC €  MAaKCHMaJbHBIM
npuopurteToM (cM. pazaen «llpuopumem npoyecca).

Jlnst nexnapanuu apOUTpa peakiuii B Kjacce afanTepa 3TaJOHHOW MOJIEIH MCIOJIb3YEeTCs] MaKpOC
CPPTE SK_DECLARE_ARBITER (11, MMg), a JId TPUBI3KH ap6HTpa K BBIXOJHOMY
unrepdeiicy — CPPTESK SET ARBITER (mHTepderic, apbmuTp), KOTOPBIA clemyer
BBI3BIBATH B KOHCTPYKTOpPE afanTepa.
IIpumep:

#include <hw/media.hpp>

CPPTESK ADAPTER (MyAdapter, MyModel) ({

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

MyAdapter: :MyAdapter () {
CPPTESK SET ARBITER (output iface, output iface arbiter);
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OnucaHue TecToBOro NOKPbLITUA

Tecmosoe noxpvlmue TpeIHA3HAYEHO JUISl OLIEHKHM CTENEHU 3aBEPIICHHOCTH TecTupoBaHusa. Kak
MPaBUJIO, CTPYKTYypPa TECTOBOI'O MOKPBHITUS OMHUCHIBACTCS SIBHBIM MEPEUUCICHHUEM BO3MOXKHBIX MPHU
TECTUPOBAHUU CHUTyaluii (mecmoegvix cumyayuil). Ilpm oONMMCAaHWM  CIIOKHBIX CHUTYaIHi
WCTIOJNIb3YETCSl KOMITO3UIUSI TECTOBBIX TOKPBHITHIA: TECTOBas CHUTyallusl TpeAcTaBisieTcs B (opme
COBOKYITHOCTH HECKOJIbKUX 00JIe€ MPOCTHIX CUTYAILIUH.

TecToBO€ MOKPHITHE MOKHO ONUCHIBATH B OCHOBHOM KJIACC€ A3TaJOHHOW MOJIEIH, a4 MOXHO
BBIHOCUTB €0 OMHCAHHUE B OTAENBHBIA Kilacc (kiacc mecmogozo nokpwimus). Bo BTopoMm ciydae,
KJIacC C OMHMCAHHEM TECTOBOI'O MOKPBHITHS JIOJDKEH MMETh CCBUIKY Ha ATAJIOHHYI0 MOJENb (CM.
paznen «Kracc mecmogoz2o noKpuimusy).

Knacc mecmoeozo MOoKpbimMmus

Knaccom mecmoeoeo noxpuimus Ha3bIBa€TCsl CIELUANbHBIA KJacc, COAEpXKallUN onucanue
CMPYKMypbl Mecmo8o20 NOKpblmus U (QYHKYUU Gvluuciienus mecmoegvlx cumyayuti. I1ockonbky
TECTOBOE MOKPBITUE OMPEACISIETCS B TEPMUHAX ATAJTOHHOM MOJENH, KJIACC TECTOBOIO IMOKPBITHUSA
JIOJDKEH HMMETh CCBUIKY Ha OCHOBHOW KJIacC ASTaJOHHOM Mojenu. s TpacCHpOBKH TECTOBBIX
CUTYyaIMi KJIaCC TECTOBOT'O MOKPBITUSL COACPIKUT MPACCUPOSUUK MECMO8bIX cumyayuii — OOBEKT
kinacca CoverageTracker (mpoCcTpaHCTBO HMMEH cpptesk::tracer::coverage) u
@YHKYUU MPACCUPOBKU MECOBbIX CUMYAYULL.

Mpumep:

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

class MyModel;

// Iekjapanmsa 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")
))

// OYHKIMS BEYMCJIEHMS TECTOBOM CHUTYAIMM: CUTHATYPAa OYHKIMA
// BEKJIOYAeT BCE HEOOXOIMMEIE IJIS STOI0 I[IapaMeTPEl
MY COVERAGE cov_ MY COVERAGE (...) const;

// @YHKIIMS TPACCHUPOBKM TECTOBON CHUTYALMMU: CUTHATYPA QYHKLANA
// coBHnamaeT C CHUIHATYPOI (QYHKIMM BEIYMCIJICHUS TECTOBOM CUTYALMNA
void trace MY COVERAGE (...);

private:
// CCEUIKa Ha STalloHHYK MOIgelb

MyModel &model;
}i
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Cmpykmypa mecmoeo20 noKpbimusi

CTpyKTypa T€CTOBOTO IOKPBITUSI OMMCHIBAETCS C IIOMOIIBIO CPEICTB ONPEAETICHUS nepeyucaumblx
NOKpbIMuULl, Npou3eedeHusi NOKpblMull, NpoU38eOeHUs NOKPbIMULl ¢ UCKIIOYeHuemM W 3aJaHud
CUHOHUMOB8 NOKPBIMUIL.

Mepeuncnmumoe nokpbiTHE

Ilepeuucnumoe nokpvimue, Kak CleyeT U3 Ha3BaHUs, ONPEHEIAETCS IIyTEM SIBHOT'O IEPEUUCIICHUS
BCEX BO3MOKHBIX TECTOBBIX CHUTyalui. JlJIsi 3TOW LEIW NpeaHa3HAYEH CIEUaIbHBIA MaKpoc
CPPTESK DEFINE ENUMERATED COVERAGE (mokprrue, onmcaHue, CUTyaIlmmn) ,
TJIe DOKPEITME — 3TO HISHTU(PUKATOP, 3aTAIONINA TUIl TMOKPBITUS, ONMCAHME — CTPOKOBBIM
auTepan, a CcuTyalmy ~— — CIUCOK TECTOBBIX CUTyaluMd Buaa ( (MOgeHTHdMKATOD,
OIIMCAHMUE) ;, ...).

IMpumep:
#include <ts/coverage.hpp>

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

(FIFO_FULL, "Full")
))

NMpousBeaeHne NOKPbITUN

Ilpoussedenue TO3BOJIIET Ha OCHOBE JBYX TECTOBBIX TOKPBITUW IMOCTPOUTH OJHO, MHO>KECTBO
TE€CTOBBIX CHUTYyallMil KOTOPOTO COCTOUT M3 BCEBO3MOXKHBIX AP CHUTYALMH 3TUX JABYX IOKPBITHIA.
Hnsa  aToro npeaHasHadyeH Makpoc CPPTESK DEFINE COMPOSED COVERAGE (o1,
ommcaHmne, HokpsTHe 1, mnokpeirme 2). OINCAaHWE TECTOBBIX CUTYallUH CTPOUTCS IO
mabyony "%s, $s".

IMpumep:
#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")

))

// I[pousBemeHMe TECTOBEIX MOKPHTMI A M B 3amaeT cJenyoupme CHUTYALN:

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

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

// (COVERAGE_AXB: :Id (A2, B1), "A two, B one')

// (COVERAGE_AXB: :Id (A2, B2), "A two, B two'")

CPPTESK_DEFINE_COMPOSED_COVERAGE (COVERAGE_AXB, "Coverage AxB",
COVERAGE A, COVERAGEiB) ;

NMpousBepeHne NOKPbITUN C UCKITHOYEHUEM

i TOro 94TO0BI MOCTPOUTH MPOM3BEACHUE TECTOBBIX MOKPBITUH U UCKIIOUUMb HETOCTHKUMBIC
TCCTOBBIC CHUTyallMH, HYXXHO BMeCTO Makpoca CPPTESK DEFINE COMPOSED COVERAGE
ucnonb3oBatb CPPTESK DEFINE COMPOSED COVERAGE EXCLUDING (Tmm, onmcanue,
NOKpEITME 1, IHNOKPEITHME 2, MWCKJKOYEHMA), TOE€ MCKIIOUYEHMs — 3T0 CIUCOK BHJIA
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({mokpeiTME 1::MOeHTUPUKATOD, HNOKPETHUE Z2::UOeHTUPUKATOP}, v ).
BmecTo KOHKpeTHOro UAeHTU(UKATOPA TECTOBOM CUTYallMd MOXKHO HMCIIOJIb30BATh 3alUCh ANY ().
JIst mpou3BeIeHU TTOKPBITUM, KOTOPHIE CaMH SIBJISIOTCSl MPOU3BEACHUSIMHU, HEOOXOIUMO BMECTO
ap KUCIOJIb30BaTh KOPTEKU UACHTU(DUKATOPOB 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 HuXe TEeCTOBOE MOKPETHE 3amaeT CJeNYIMe CHUTYALMNA:

// (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 (COVERAGE_AXB, "Coverage AxB",
COVERAGE_A, COVERAGE_B, ({COVERAGE_A: :Al, COVERAGE_B: :B1}));

CMHOHUM NOKpPbLITUA

Jns co3maHusi cuHoHuMa mecmoo2o NOKpblmus, TO €CTh TMOKPBITUS C JIPYyTMM HMEHEM, HO
COCTOSIIET0 M3 TEX K€ CaMbIX TECTOBBIX CHUTyalHi, HYXHO UCIOJIb30BaTh MaKpoC
CPPTESK DEFINE ALIAS COVERAGE (CMHOHMM, ONMCAHME, HOKPEITHUE).

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);

d’ymmun eblyucsieHuUs1 mecmoesou cumyauuu

Dynxyuell ebiuucienus mecmosol cumyayuy Ha3bpIBaeTCa (QYHKIHUSA, KOTOpas Ha OCHOBE aHAIHM3a
COCTOSIHUSI JTAJIOHHOM MOJENH W, BO3MOXKHO, BXOJHBIX MapaMETPOB OIEpalMyd BO3BpaIlaeT
UIACHTH(PHUKATOP TEKYIIeH TECTOBOW CUTyaruu (CM. pasnest «Cmpykmypa mecmogoeo NOKPbIMuUs» ).
Jiss  MepeyrcIUMbIX — TOKPBITHH  MICHTH()HUKATOp  TECTOBOW  CHTyallud  HMEET  BHI
IOKPEITHE : : MOSHTHUPMKATOP, a NPH HCIOIb30BAaHUM 3a NpeAeaamMu o0JacTH BHIUMOCTH
KJlacca TECTOBOTO TOKPBITHUS — KJIACC: : HOKPEITHE: : mAeHTuduraTop. DOyHKIUA
BBIYUCIICHHUSI TECTOBOW CHTYyallMd JUISI TPOW3BEACHUS TOKPBITHHA TIOJTy4YaeTcsl IMyTeM BBI30Ba
GYHKIMKA JUIS COCTABISIIONIMX €TI0 MOKPBITUH U «IPOU3BEICHHS» WX PE3yJIbTAaTOB (Omeparop *
MepPerpy>KeH TODKHBIM 00pazoMm).
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Mpumep:
#include <ts/coverage.hpp>

class MyCoverage {
// ompenesieHue nepeunciMMoro Hokperrus COVERAGE A
CPPTESK DEFINE ENUMERATED COVERAGE (COVERAGE A, "Coverage A", (
(A1, "A one"),
(A2, "A two")
));

// OYHKLMSA BEYMCJICHMS TECTOBOM CUTYALMNU 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 CHUTYALMM HOKPBTHS COVERAGE B
COVERAGE B cov_COVERAGE B(int b) const ({

return cov_COVERAGE A (b);

}

// omnpenenenns COVERAGE AxB — npoussenmerms COVERAGE A m COVERAGE B
CPPTESK _DEFINE COMPOSED COVERAGE (COVERAGE AxB, "Coverage AxB",
COVERAGE A, COVERAGE B);s
// GYHKIMS BEIUMCIIEHMS TECTOBOM CHUTYALMMU NOKPBITHAS COVERAGE AXB
COVERAGE AxB cov_COVERAGE AxB(int a, int b) const {
return cov_COVERAGE A (a) * cov_COVERAGE B(b);

}

}i

DOyHKUUSI mpaccupoeKku mecmoegoli cumyauuu

Dyukyus mpaccupoéKu mecmosou cumyayuu ONPENEHAETCS UIsl KaKIOTO IMOKPBITHS BEPXHETO
ypoBHs. Ilockonbky 3 (PYHKIMH TPacCUPOBKM BBI3BIBACTCS (DYHKIHS BBIYUCICHHS TECTOBOU
CUTyalluM, MapaMeTpbl 3TUX (QYHKUMH OOBIYHO coBmajzaroT. i peanuzauuu 3To (yHKIMU
UCTIOJNB3YETCsl TPACCUPOBIIMK TECTOBBIX CHUTyalmd — 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 IIyTeM €€
UHTEpIpEeTaluu 06x004uxkom (CM. pas3lien «3anyck mecmogozo CyeHapus») UCIOIb3yeTcss TECTOBON
CHCTEMOMW JUIsl TEHEpaluu TECTOBOM MOCIENOBaTENbHOCTU. TecToBbIM cueHapuili odopmisiercss B
BH/JIE CIIELIMATILHOTO KJIACCa, KOTOPBIN HA3BIBACTCA CYEHAPHBIM KIAACCOM.
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CueHapHbIl Knacc
CueHapHLH?I KJacc JEKJIapupyeTcs ¢ moMolbio Makpoca CPPTESK SCENARIO (@Z1Viz)
IMpumep:
#include <ts/scenario.hpp>
CPPTESK_SCENARIO (MyScenario) {
privééé:
// TecTupOoBaHME OCYIIECTBJISETCS Yepes’ amalnTep STAaJIOHHOM MOIEJI

MyAdapter dut;
bi

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

MeToa MHMUManNM3auuM TeCTOBOIro cLeHapus

Memoo unuyuanuzayuu mecmosozo cyeHapus oOBeAWHSIET B cebe NeWCTBUSA, KOTOpbIE HYKHO
BBINIOJTHUTH HETIOCPEICTBEHHO MEepel HauajioM TecTupoBaHus. OH oIpenesseTcs myTeM Heperpy3ku
BUPTyaIbHOTO MeTOJa bool init (int argc, char **argv) 06a3oBoro kiacca. Meron
BO3BpAIllaeT t rue B Cclydae YCIEenTHOW HHUInanu3anu 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 3aBepLlieHnda TeCtToBoro cueHapus

Memoo 3asepuienuss mecmoso2o cyeHapusi COAEPKUT ACUCTBUS, KOTOPbIE HYKHO BBITIOJHUTH Cpa3y
1ocjie OKOHYaHus 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

CueHapHbIV MeTOL,

CyenapHvle mMemoObl UTEPUPYIOT TApaMeTPhl BXOIHBIX COOOIICHHWI W OCYIIECTBISIFOT 3aIlyCK
onepanuid, HCHOJIb3ys aJanTep HSTAIOHHOW Mojaeau. B OJHOM CIieHapHOM KJIACCE€ MOXKET
JIEKJIAPUPOBATHCSI HECKOJIBKO CIIEHAPHBIX METOJ0B. THIOM BO3BpallaeMoro 3Ha4eHUs! CIEHAPHOTO
MeTo/a SABJSETCS 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 nepemennsvix). OnpeneieHne CIICHAPHOTO METOJa HAYMHAECTCS C BBI30Ba MaKpoca
CPPTESK ITERATION BEGIN, a3akaHuynBaeTcs BbI3oBOM 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 CIIEHApHOTO Kjacca ¢ MOMOIIbI0O Makpoca
CPPTESK ADD SCENARIO METHOD (mosiHOe mMMs) .
IMpumep:

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

Hocmyn k umepayuoHHbIM nepeMeHHbIM

Hmepayuounvie nepemennvle — 3TO TOJS KOHTEKCTA HTEpalMy, IMEPEIaBacMOro B KauyeCTBE
rmapaMmeTpa CIEHapHOro Merona. [[ns goctyma K WTEpalMOHHBIM IMEPEMEHHBIM IPEIHA3HAYEH
Makpoc CPPTESK ITERATION VARIABLE (rmMs), TAC MMs — 3TO Ha3BaHHC OJHOTO M3 noieu
KOHTEKCTa UTEpallU Ctx, IIepeIaBaeMoro B Ka4ueCTBE mapaMeTpa.

Mpumep:
#include <ts/scenario.hpp>

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

}
CPPTESK ITERATION END

}

Briok mecmoeozo eo3delicmeusi

TecToBoe Bo3aeicTBHE (ITOATOTOBKA BXOIHOTO COOOIIECHUS U 3amycK onepaunn) OCYIIECTBIIIETCA B
crenuaibHoM 01oke CPPTE SK T TERATION_ACTION{ ... } ClIEHapHOI'0 METOJA.

IIpumep:

#include <ts/scenario.hpp>

CPPTESK ITERATION BEGIN
for(i = 0; 1 < 10; i++) {
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// BJIOK TEeCTOBOI'O BOB3IEMCTBMSI
CPPTESK ITERATION ACTION {
// pPaHmZoMmM3aInMs BXOOHOI'O COOOIEHMUS
CPPTESK RANDOMIZE MESSAGE (input msg);
input msg.set addr(i);
// Bamnyck omneparmu
CPPTESK CALL STIMULUS OF (dut, MyModel: :operation,
dut.input iface, input msg);

}
CPPTESK ITERATION END

Bbix0o0 u3 cyeHapHo20 Memooda

Kaxxpas  wrepanms  CLEHApHOIO  METOJA  JIOJDKHA  3aKaHUMBATbCA  BBI30BOM  Makpoca
CPPTESK ITERATION YIELD (BepnmkT), KOTOPHIM OCYIIECTBISAECT BBIXOJA M3 CLIEHAPHOTO
Mmetoza. [Ipu cnemyromeM oOpameHuH K CIIEHapHOMY METOJIY €ro BBIMOJHEHHUE MPOJOIKUTCS CO
CIEAYIOLIEH UTEPALINH.

IIpumep:

#include <ts/scenario.hpp>

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

// BJIOK TeCcTOBOI'O BO3IEHCTBUSI
CPPTESK ITERATION ACTION {

// BEIXOHO M3 CI€HAPHOI'O MeTOona C yKa3aHWeM BepIUKTAa
CPPTESK_ITERATION_YIELD(dut.verdict());

}
CPPTESK ITERATION END

BpemeHHblIe 3a0epxKu

JIst co3aHusl B TECTE 8PEeMEeHHBIX 3a0epicek He0OXOAMMO XOTS ObI B OJTHOM CIICHAPHOM METOJIC
OCYIIECTBIATh BBI30B MeToja cycle () aganrTepa O3TalOHHOM Monenu. PacrpocTpaHeHHBIM
MOAXOJIOM K pa3paboTKe TecToBBIX clieHapueB s HDL-monenelt ammapaTypsl, JOIMYCKaromien
MapajuIeIbHYI0 II0Ja4dy CTUMYJIOB, SBIIIETCA CO3JaHUE CIEIUAIbHOIO CIIEHAPHOIO METOoIa
nop () 7, B KOTOPOM CO3/Ia€TCsl BpEMEHHas 3aJep>KKa MyTeM BbI3oBa MeTona cycle (). Bo Bcex
OCTAJIBHBIX CIIEHAPHBIX METOJIaX cyCcle () HE BBI3BIBACTCH.

IIpumep:
#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

7 HasBanwme 3Toro METOoaa MOXKET OBITH MMPOU3BOJIbHBIM.
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3amMeuaHue: CICHApHBIA METOJ Nop () JOJKEH PETUCTPUPOBATHCS TEPE BCEMH OCTaIbHBIMHU
CIIEHAPHBIMH METOJIAMHU.

MeTop BblYMCIIEHUA COCTOAHUA

Memoo eviuucienus cocmoaHus npeaHasHauCH IJIA O6XOI[‘II/IKOB, HCIOJIB3YIOIUX IJId ITOCTPOCHUA
TECTOBOH IIOCJICA0BATCIIBHOCTHU O6XOI[ rpa(ba COCTOSTHUM HGHCBOP’I CUCTCMBI. B03BpamaeMoe
MCTOAOM 3HAYCHUC MHTCPHPECTUPYCTCA KaK COCTOAHUC CUCTCMBI. Tun BO3BpaliacMoro 3Ha4CHUA U
UM ME€TOda MOTYT OBITH MMPOU3BOJIbHBIMH, IMAPAMETPbI OTCYTCTBYIOT.
IIpumep:

#include <ts/scenario.hpp>

CPPTESK_ SCENARIO (MyScenario) {

public:

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

}
}s

VYcraHoBka MeTOa BBIYUCIIEHUS COCTOSIHUSL OCYIIECTBIISIETCSI B KOHCTPYKTOPE CIIEHAPHOTO Kilacca ¢
MOMOIIIBIO MeToa void setup(...).
IMpumep:

#include <ts/scenario.hpp>

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

3anycx TecToBOro cueHapus

3amyck TECTOBOIO CIEHAapUsi Ha OJHOM KOMIIBIOTEPE OCYLIECTBISIETCS C TOMOIIBIO BbI30BA
byHKITIN localmain (o6xonguuk, crueHapmyi.getTestScenario (), argc,
arqgv) (poCTpaHCTBO UMEH cpptesk: : ts).

Joctymabpie 00x0omuuKH (MMPOCTPAHCTBO UMEH cpptesk: :ts: :engine):
e fsm— reHeparop TECTOBOH MOCIEA0BATEILHOCTH Ha OCHOBE 00x0/1a rpad)a COCTOSHUIA;
e rnd— reHeparop CIy4aiHOW TECTOBOM MOCIE0BATEIbHOCTH.
IIpumep:
#include <netfsm/engines.hpp>

using namespace cpptesk::ts;
using namespace cpptesk::ts::engine;

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

BcnomoraTtesibHble BO3MOXHOCTHU

K BcmomorarensHbiM  BO3MOXKHOCTSIM uHCTpymMeHTa C++TESK oTHOcsTCS  ymeeporcoernus
(assertions) n omnadounas neuamv. ITH BO3MOXKHOCTH MOXKHO HCIOJB30BATh KaK B 3TAJIOHHBIX
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MOJIeNIAX, TaK M B JIIOOBIX JPYrMX KOMIIOHEHTaX TECTOBOM CHUCTEMbI (ajamTepax, TeCTOBBIX
CHeHapusx u 1ip.). B mepByto ouepenb oHU peAHA3HAYECHBI JIJIS1 OM.IA0KY TECTOBOU CUCTEMBI.

YmeepxxOeHusi

Ymeeporcoenusamu (assertions) Ha3pIBatOTCs MPEAUKATHI (JIOTMUECKUE BBIPAXKEHMSI), UCIIOIb3yEMbBIE
JUISL OIIMCAaHUsl CBOWMCTB IPOrpaMM M, Kak MPABUIIO, IPOBEpPsAEMbIE BO BpeMs BbITONHEHUS. [Ipu
HapyUICHUH YTBEPKIEHUS (JIO)KHOM 3HAYEHWH TpeauKaTa) (GUKCUPYETCS OIMIMOKA, U BHIMOTHEHHE
MPOrpaMMBbl MPEKPALAETCA. 3aJaHue YTBEPKACHHM OCYIIECTBISIETCS C IOMOINBI Makpoca

CPPTESK ASSERTION (npemmkarT, ommcaHme), TAC NpenamMKaT — 3TO MNPOBEpIECMOe
CBOKMCTBO, & omMcaHme — CTPOKa, OIMUCHIBAIONIAs OIIMOKY, CBSI3aHHYIO C HApYIIEHUEM 3TOTO
CBOMCTBA.
Mpumep:

#include <hw/assertion.hpp>
CPPTESK ASSERTION (pointer, "pointer is null");

OmnadoyHass ne4amb

Omnadounas neyams, Kak BUTHO W3 HA3BAHUS, PEAHA3HAUCHA JUIS OTJIAIKH TECTOBOM CHCTEMBI. B
OTIIMYME OT OOBIYHOTO BBIBOJA C TOMOINBIO, Hampumep, MoTokoB STL oTmamounyro medathb
y100Hee HACTpanuBaTh (BKIIOYATH/BBIKIFOYATh, U3MEHSTH IIBET BHIBOJA U T.I1.).

Makpocbl oTnago4yHoM ne4vyaTu

Omnadounass  newamsv  OCYUIECTBISIETCS C  TIOMOINBIO  JIBYX  OCHOBHBIX  MAaKpOCOB:
CPPTESK DEBUG PRINT (ypoBeHE, coobmeHue), TAC ypOBEHB — 3T0 YPOBCHb
OTNIAJI0YHON TeuaTu (CM. pazzien «Ypoguu omnadounol newamuy), a CooOmeHME — BBIBOIUMOE
Ha IICYaTh OMIAOOYHOEe COoobOweHue, u CPPTESK DEBUG PRINTF (ypoBeHB, ¢Qopmar,
napameTprl), Toe (dopmar, mapamMerpr) — 3T0 QopMaTHas CTpOKa W 3HAYCHUS
WCIONIb3YEMBIX B HEH MapaMeTpoB B TOM BHUE, B KAaKOM OHHM HCIOJB3YIOTCS B OHMOIMOTEUHOM
¢bynkiuu print £ () s3eika C.

IIpumep:
#include <hw/debug.hpp>

using namespace cpptesk::hw;

CPPTESK DEBUG_ PRINT (DEBUG USER, "The input message is "
<< CPPTESK GET MESSAGE());

CPPTESK DEBUG PRINTF (DEBUG USER, "counter=3%d", counter);

3aMeyaHHe: B KaueCTBE OTJIAJOYHOTO COOOIIEHHUS B Makpoce CPPTESK_DEBUG_PRINT()
MOXXHO HCTOJIb30BaTh JII000E «1OMOK0BOE BblpajdiceHuey, NOMYyCTUMOE MPHU BBIBOJE C IMOMOIIBIO
notokoB STL (cTranmaptHOi Oubnmoreku si3pika C++).

s Toro utoObl K COOOLIEHHIO N00aBisiack MHPOPMALUS O MOJOKEHUH MaKpoca OTIaJ04HOU
neyatu B HCXOJHOM Kojae (ums ¢aiima U HOMEP CTPOKH), MOYKHO HCIOJB30BaTh MAaKpOCHI
CPPTESK DEBUG PRINT FILE LINE() m CPPTESK DEBUG PRINTF FILE LINE(),
napaMeTpbl KOTOPBIX aHAJIOTUYHBI TApaMETPaM MaKpOCOB, OITMCAHHBIX BBILIIE.
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BbiBOA cTeKa BbI30OBOB NpoLeccoB

[ns  BeIBOmA cmeka 6vi306a npoyeccog ATAIOHHOW MOJENM MPEIHA3HAYEH MAaKpOC
CPPTESK CALL STACK (), KOTOPBIM MOXHO HCIIOJIb30BaTh BHYTPU MM BMECTO OTJIAZOYHOIO
COOOIIIEeHHUsI B MaKpoce CPPTESK DEBUG PRINT ().
IIpumep:

#include <hw/model.hpp>

CPPTESK DEFINE PROCESS (MyModel: :some process) {
CPPTESK START PROCESS () ;

CPPTESK DEBUG_PRINT (DEBUG USER, "Call stack is "

<< CPPTESK CALL STACK());

CPPTESK STOP_ PROCESS () ;
}

3ameyanme: Mmakpoc CPPTESK CALL STACK() MOXKHO HCIOJNB30BaTh TOJBKO BHYTPH
9TaJIOHHOU MOJEIIH.

BbligeneHue oTnagoyHoOU neyaTty LBeTOM

s yckopeHHsl BH3YalbHOTO TMOMCKAa OTIAJOYHBIX COOOIICHHN OIpeAeNeHHOro BUAa B OOIIEM
MOTOKE OTJIAJIOYHOW TIe€YaTh MOXKHO HCIOJIb30BaTh MAaKPOCHI YGEMHOU OMIAOOYHOU Neuamu.
CPPTESK COLORED DEBUG PRINT (ypoBeHB, 0BEeT, LOBEeT QOoHa, cCcoobumeHmue) U
CPPTESK COLORED DEBUG PRINTF (ypoBemn, mBer, mnBeT doHa, dopMar,
napaMeTpel), a Takke Makpockl CPPTESK COLORED DEBUG PRINT FILE LINE() #
CPPTESK COLORED DEBUG PRINTF FILE LINE ().

Onpenenensl cieayonue [IBETOBbIE KOHCTAHThI (IIPOCTPAHCTBO UMEH cpptesk: :hw):

e BLACK — 4YepHBIN;
e RED — KpacHbIii;
e GREEN — 3CJICHBIN;
e YELLOW — KENThIH;
e BLUE — CUHHUN;
e MAGENTA — mypnypHBbIi;
e CYAN — romy0oii;
e WHITE — OenbIil.
IIpumep:
#include <hw/debug.hpp>

using namespace cpptesk::hw;

CPPTESK_COLORED_DEBUG_PRINT_FILE_LINE(DEBUG_USER, RED, BLACK,
"The input message is " << CPPTESK GET MESSAGE());

CPPTESK_COLORED_DEBUG_PRINTF(DEBUG_USER, WHITE, BLACK,
"counter=%d", counter);

YnpaBneHue oTCTynamMm oTNago4YHON neyaTun

Jnst ympasenenus omcmynamu TPU BBIBOAE OTIAJOYHBIX COOOIICHHH MOXXHO HCIOJIB30BATh
Makpocsl CPPTESK SET DEBUG INDENT (oTcTym), CPPTESK BEGIN DEBUG INDENT n
CPPTESK END DEBUG INDENT. Makpoc CPPTESK SET DEBUG INDENT yCTaHABJIMBAET
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BCJIIMYUHY OTCTyna,(HeHOC HCOTPULATCIIbHOC QHCHO% BO3Bpaliasa €€ CTapoc 3HaquHe.h4aKpocm
CPPTESK BEGIN DEBUG INDENT m CPPTESK END DEBUG INDENT HCHOJB3YIOTCA B
rape: NepBbIi U3 HUX YBEJIMYUBACT BEJIMYUHY OTCTYyIla HA €AMHUILY, BTOPOU — YMEHBIIAET.
IMpumep:

#include <hw/debug.hpp>

using namespace cpptesk::hw;
unsigned old_indent = CPPTESK SET DEBUG_ INDENT (2);

CPPTESK BEGIN DEBUG INDENT

{
CPPTESK DEBUG PRINT (DEBUG USER, "Some message");

}
CPPTESK_END DEBUG INDENT

YpoBHM OTNago4YHOM NnevaTm

[Tpu oTmago4HON MeyaTH yKa3bIBaeTCs ypo6eHb BBIBOJUMOTO COOOMICHUS. Y POBEHD XapaKTepHU3yeT
CTENEHb BAXKHOCTU cooOmeHusa. OObIUHO IS OTJIAQJAOYHBIX COOOLICHWH pa3HBIX YpOBHEU
UCTIONIB3YETCSl Pa3MyHOe BhIJeNeHHEe IBeToM. OIpeneneHsl Clenyloniue 3HA4YCHUS ypOBHEH
0TJaJI0YHOU NeyaTH (IPOCTPAHCTBO UMEH cpptesk: :hw):

(] DEBUG_MORE — nonp06Hme OTJIaJI0OYHBIC COO6HICHI/I$I, BbIJIaBaCMbIC HHCTPYMCHTOM;
e DEBUG INFO— 0a30BbIE OTIIAMOYHBIE COOOIIEHHNS, BEIIaBAEMBIE HHCTPYMEHTOM;

(] DEBUG_USER — M0JIB30BATEIbCKHUE OTIaJ0YHbBIE COOOIIEHH;

e DEBUG WARN — mpegynpexaeHus (Kak IpaBUiIo, BBIAAIOTCS HHCTPYMEHTOM);

e DEBUG FAIL — cooOmmeHus 00 omuoOKax (Kak IpaBuUiIo, BBIAAIOTCS HHCTPYMEHTOM).

CambIM  «6adcHbiM» ypOBHEM sBiserca DEBUG FAIL, 3areM — DEBUG WARN wu t.a. s
OJIb30BATEILCKUX COOOIIEHNNI OIIpe/ieNICH OAUH YPOBEHb OTJIAJOYHOU MeUYaTH — DEBUG USER.

HacTtponka oTnago4yHoun ne4vaTtum

Jlns HacTpoliku oObeMa BBIBOJA MOXKHO YKa3aTb YpoGeHb OMAAOOYHOU neuamu — TeYaTaloTcs
TOJIBKO COOOIIEHHS C YPOBHEM HE MEHBIIMM 33JaHHOTO. JTO OCYIIECTBIIACTCS C MOMOIIBIO
Makpoca CPPTESK SET DEBUG LEVEL (ypoBeHB neuarwu, BEeTHOM BEBOJ). Makpoc
UMeET elle OAMH OylleB NapaMeTp IIBeTHOM BEBOJ, BKIIOYAIONIMNA WIA OTKIIOYaIOIIUMA
LBETOBOE BblAeNAeHHE. [lo yMom4aHuIo yCTaHOBJEH YpoBeHb Iniedyaty DEBUG INFO. s
OTKJIIOYEHUS OTIIQIOYHOM ITeYaTH cienyeT UCIoJb30BaTh crelaIbHbIN ypoBeHb DEBUG NONE.

JI1st KaKI0TO YPOBHS OTJIAIOYHOM TIeYaTH MOXKHO 3a7aTh y8em 6b1600a COOOIIEHUN ATOTO YPOBHSI.
Jns aToro mpeaHasHayeH Makpoc CPPTESK SET DEBUG STYLE (ypoBeHB, LBeT T3Ia,
uBeT ¢oHa Tsra, LBeT, LBEeT (QOHA).
IMpumep:

#include <hw/model.hpp>

using namespace cpptesk::hw;

// KOHCTPYKTOP STaJIOHHOM MOIEJIN

MyModel: :MyModel () {

// meyarares TOJBKO CcoobmeHmusa o6 ommbrax,

// BRJIOUMTE I[[BETOBOE BEIIEJIEHIE
CPPTESK SET DEBUG LEVEL (DEBUG FAIL, true);
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ISR =rror message style

CPPTESK_SET DEBUG STYLE (DEBUG_FAIL, BLACK, RED, RED, BLACK);
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