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BBepeHue

JIOKYMEHT SIBIISICTCS KPaTKUM cIripaBOYHHKOM Mo uHCTpymMenty C++TESK Hardware Extension
(manee C++TESK), BxomsmeMy B coctaB HaOopa mHcTpymeHToB C++TESK Testing ToolKit u
IPeHA3HAYCHHOMY IS aBTOMATH3HPOBAHHOM Pa3paboTKu TecToBbIX cucreM it HDL-moxeneii®
anmaparypsl. THCTpYMEHT MOCTPOEH B COOTBETCTBUU C 00mIeH koHmenuueir UniTES K2,

[lon mecmosoti cucmemori MOHUMAETCsl CHelMalbHAs MPOrpaMMa, KOTopas MyTeM MOoJadyd Ha
yenegylo cucmemy BO3JECUCTBUH M aHaIW3a BbIAABAEMBIX €I pPE3yJIbTaTOB OLIEHUBAET €€
(GYHKIIMOHATBHYIO KOPPEKTHOCTh. BO3/EHCTBUS HAa TECTHPYEMYIO MOJIeJb TakKe Ha3bIBAIOTCS
cmumynamu, a pe3yiabTaTbl €€ paboTel — peakyusmu. TUNNYHAs TECTOBas CUCTEMa COCTOUT M3
TpeX OCHOBHBIX KOMIOHEHTOB: (1) cenepamopa cmumynos, CO3AAIOIIETO IOCIEIOBATEILHOCTH
CTUMYJIOB (mecmogvle nociedosamenvhocmu), (2) mecmogoco opaxyia, TPOBEPSIOLIETO
MPaBWJIBHOCTH peakuuid, u (3) nodcucmemuvl oyeHKU NOJIHOMbI MECMUPOBAHUS.

JlokymeHT ommchiBaeT Bo3MokHOocTH C++TESK, mpennasHaueHHble aisi CO3MaHUS yKa3aHHBIX
BBIILIC KOMIIOHEHTOB TECTOBBIX CUCTEM, M BKJIIOUAET YEThIPE OCHOBHBIX pa3jena:

o «Co30anue 2manoHHOU MOOEIUY
o «Co30anue adanmepa dMAaIOHHOU MOOEIUY
o «Onucanue mecmogo2o NOKPLIMUSL)

o «Co3z0anue mecmogozo cyeHapus»

[lepBbic nBa pasjena OMHCHIBAIOT IMOCTPOCHUE OCHOBOIMOJIATAIOIINX YacTed TECTOBOIO OpaKyJa:
9MANOHHOU MOoOenu, 3anaronie (PyHKIMOHAIBHOCTh LEJICBOW CUCTEMBI, B adanmepa SMAailoHHOU
MoOdenu, CBS3BIBAIOIICTO STATOHHYKD MOJETbh C IeJIeBOM cucTteMod. Tperuid paszjen MOCBSINEH
OLICHKE TOJHOTHI TECTUPOBAaHUA Ha OCHOBE mecmogozo nokpuimus. llocnennuii pasaen
pacckas3bIBaeT O CO3AHUU MeCmoB8020 CYeHapus — OCHOBHOM 4acTH TeHepaTopa CTUMYJIOB.

Bonee moapobHOe omucaHKe MHCTpyMEeHTa A0CTymHO B qokymente «C++TESK Testing ToolKit:
Pykoeoocmeo nonvzosamens».

IMopsimok ycranoBku C++TESK omucan B otaensHom mokymente «C++TESK Testing ToolKit:
Hucmpykyus no ycmanoske.

Noapepka yctapeBLUMX BO3MOXHOCTEN

ITpu pasButun C++TESK oGecneunBaercsi COBMECTMMOCTb HOBBIX BEpPCHM WHCTpYMEHTa C
TECTOBBIMU CHCTEMaMH, pa3pabOTaHHBIMH C TOMOMIBIO OoJiee crapbix Bepcuil. [Ipu BHeceHWH B
MHCTPYMEHT HM3MEHEHUs, HECOBMECTHMOIO C NPEAbLAYIIMMH BEPCUSMH, 3TOMY H3MEHEHHIO

COITOCTABJIICTCS HOMEp COOpKH B ¢opmate Trmmam, Hampumep, 110415 — 15 ampens 2011 r.
HoBas mpaBka pemaercs JJOCTYIHOM TOJBKO TIPH HAJUIekKalleM OMpeIeNieHHH Makpoca
CPPTESKHW_VERSIONs. Hanpuwmep, -DCPPTESKHW VERSION=110415, BKJIFOYAET

MOAJEPKKY HECOBMECTUMBIX H3MEHEHWH, caenaHHeix g0 15 anpens 2011 r. BKIIOYUTENHHO.
Kaxxnas cOopka MHCTpYMEHTA COAEPKUT MOJIHBIN CITUCOK TaKMX U3MEHEHUH.

B noxyMeHTanuu He ONMUCHIBAIOTCS YCTapeBIIME BO3MOXKHOCTHM MHCTpyMEHTAa. [lis Tex cpeiacTs,
KOTOPBIE HE COBMECTHMBI C YCTapEBIIMMH BO3MOXKHOCTSIMH, YKa3bIBACTCSI HOMEP COOPKH, HAUWHAS
C KOTOpOH OHHU MoAJepkuBaroTcs. Hampumep, gpaza «cpedcmea nodoepoicusaromes, Ha4uHas co
coopku 110415» o3Ha4yaeT, 4TO AJIT BO3MOXKHOCTH HCIIOJIB30BAHMS ATHUX CPEACTB HEOOXOIMMO,

! HDL (Hardware Description Language) — Kjacc S3bIKOB, HCIIOJIb3YEMBIX ISl OIIUCAHUS allllapaTyphl.

2 http://www.unitesk.ru

HpI/I HMCIIOJIb30BAHUM KOMIUISTOPOB JCC 3TO JCIaCTCs onuneﬁ —DI/IMF[_MaKpOC’a:SHCVIEHue.


http://www.unitesk.ru/
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4yT0ObI OBUIM BBITIOJHEHBI J1Ba ycnoBust: (1) cOopka unctpymenta umeer Homep 110415 nnum Bolte,
(2) npu KOMIMJIALMU TECTOBOW CHCTEMBI yKa3aHa onuus —DCPPTESKHW VERSION=c6opka,
rae c6opxka He menbiie 110415.

Ecnu HEKoTOpble ycCTapeBIIME BO3MOXHOCTH HHCTPYMEHTA HE HCIHOJIB3YIOTCS WM MEIIAloT
Pa3BUTHIO HHCTPYMEHTA, Pa3pabOTUYUKHA MOTYT OTKa3aThCs OT MX MOJIEPXKKU. B 3TOM ciydae npu
KOMITWJIIUA TECTOBOM CHCTEMbI, HCIONB3YIOIIEH STH BO3MOXKHOCTH, OYIET BbIIABATHCSA
COO0O0IIIEHNE, OMUCHIBAIOINEE CIIOCO0 YCTpaHEHUS TIPOOIEMBI.

[Ipn KOMIWISAIIMK TECTOBBIX CHUCTEM, pa3paboTaHHbIX ¢ nomompio C++TESK, HacrosiTeqbHO
peKoMeHyeTCsl HCII0JIb30BaTh ONIUI0 KoMIIHIATOpa —~DCPPTESKHW VERSTION=c6opka.

CornaweHusi N0 UMEHOBaHUIO

Snpo uHCTpyMEHTa peain3oBaHO B ¢opMe OUOIMOTEKHM Ha s3bIKe MporpammupoBaHus C++.
JlocTymHbIe 7151 UCTIOJIB30BAHUS CPEACTBA CIPYIITUPOBAHBI 10 CJICTYIOUIUM TPOCTPAHCTBAM UMEH:

e cpptesk: :hw— cpencrBa co3gaHmsI STATOHHBIX MOJIEJICH aNmapaTypbl U UX aJIalTePOB;
e cpptesk: :ts— 0a30BbIe cpencTBa Pa3pabOTKU TECTOBBIX CHCTEM;

e cpptesk::ts::coverage — CpelacTBa OMUCAHUS TECTOBOTO MOKPHITHS;

e cpptesk::ts::engine — OuOIMOTEKA 06x0141K0B”;

e cpptesk::tracer — cpeacrsa TPaCCUPOBKH,

e cpptesk::tracer::coverage — cpeACTBa TPACCUPOBKHU MOKPBITUS.

Mmuorue cpenctBa C++TESK peannsoBansl B popme MakpocoB. [t u30exanus KOHOINKTOB UMECH
Ha3BaHUs BCEX MAKpOCOB MMENOT npepukc CPPTESK , Hanpumep, CPPTESK MODEL (mmMs) . B
o01eM cityyae s KaXJI0r0 Makpoca ONpeieNeHbl J1Ba JOMOJHUTENbHbBIX aIbTePHATUBHBIX UMEHU:
cokpawenHoe ums, TolydaemMoe oTOpaceiBaHMeM mpepukca CPPTESK , U Kopomkoe ums,
[IOJIy4a€MO€ JIOTOJHUTEIBHBIM «CXKAaTUEM» COKpAallleHHOro uMeHu. Hampumep, s makpoca
CPPTESK ITERATION BEGIN AOCTYymHBI ABa albTePHATHBHBIX UMCHU: ITERATION BEGIN
1 IBEGIN. YUToOBI HMETh BO3MOXXHOCTH MCITOJI30BAaTh COKPAIIEHHBIE U KOPOTKHE UMEHA, CIEAyeT
ompeneauTs Makpocbl CPPTESK SHORT NAMES u CPPTESK SHORT SHORT NAMES
COOTBETCTBEHHO.

Co3aaHue 3TanoHHOW MoAaenu

Omanonnoil Mooenvio Ha3bIBAETCS ONpPENCIEHHBIM 00pa30M CTPYKTYPUPOBAHHBIA HAOOpP KIIACCOB,
OTMCHIBAIOUINI (YHKIIMOHAIBHOCTh II€JIEBOMl CHCTEMbl Ha HEKOTOPOM YpPOBHE a6CTpaKIII/II/I5.
DTalloHHasE MOJIeNb COCTOUT W3 KJIACCO8 CO0OWeHuli, OINUCHIBAIOUINX (OopMaT BXOAHBIX U
BBIXOJHBIX JTAHHBIX (CTPYKTYpy CTHMYJIOB W PEaKIHid), OCHO8HO20 Klacca W Habopa
BCIIOMOTATENbHBIX KJIAaccoB. B nanmpHeilmeM moj smanonnou moOenvio TMOHUMAETCS OCHOBHOU
KJIacC 3TAJIOHHOM MOJEITH.

4
O6XOH‘lI/IKaMI/I Ha3bIBAOTCA 6I/I6HI/IOTC‘IHLI€ KOMIIOHCHTBI HWHCTPYMCHTA, HCIOJb3YEMbIC [JIsI MOCTPOCHUA

TECTOBOH ITOCie0BaTeIbHOCTH. BXoaHOoW nHpopManumeit s 00XoaunKa sSBIIs€TCS TECTOBBIN cueHapuid (cM. paszen
«Co30anue mecmogozo cyeHapusy).

5
I/IHCprMeHT IIO3BOJIACT pa3pa6aTLIBaTI> KakKk a6CTpaKTHbI€ (byHKIII/IOHaJ'ILHLIC MOACIM, TaK W IOCTAJIbHBIC

MOJ€JIH, OTTUCBHIBAIOIINE LICJICBYIO CUCTEMY C IIOTAaKTOBOM TOYHOCTBIO.

6
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Knacc coobweHus

Knaccvl coobuyenuii 1eKnapupyoTcs ¢ IOMOIb0 Makpoca CPPTESK MESSAGE (rms) . BHyTpu
JIEKIapanuu JOJDKHA PUCYTCTBOBATH CTpOYKa CPPTESK SUPPORT CLONE (rmMs),
OTIpEeIEIAIONIAs METO ] KOTUPOBAHMS COOOIICHHS MMsT* clone ().
IIpumep:

#include <hw/message.hpp>

CPPTESK MESSAGE (MyMessage) {

public:

CPPTESK_SUPPORT CLONE (MyMessage)
}i

3aMeuyaHue: HAJTMYUE CTPOKU CPPTESK SUPPORT CLONE (rm:) 00s13aTeNbHO.

PaHaomusaTop BXo4HOro coooueHus

B knacce BXOAHOTO COOOIIEHUS TOJDKEH MEPEerpy)aThCsl BUPTYyalbHBIM MeTol randomize () —
panoomuzamop  cooOmieHus. JlJis 3TOro MOXKHO HCIOJIB30BaTh  CHEIUAIbHBIE MAaKpPOCHI
CPPTESK_{DECLAREIDEFINE}_RANDOMIZER.

ITpumep:
CPPTESK MESSAGE (MyMessage) {
CPPTESK DECLARE RANDOMIZER ()
private:

int data;

}s

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

HJ’I?[ pam)omumuuu IMOJICH TaHHBIX MOKHO HCIIOJIb30BaTh CJICOYIOKUE MaKPOCHI:

e CPPTESK RANDOM (Trmr) — reHEpanus CIIy4ailHOrO 3HA4YEHUS 3aJaHHOTO
EJTOYUCIICHHOTO TUIIA;

e CPPTESK RANDOM WIDTH (Tmn, pa3psnHOCTE) — IEHEpalus CIlyd4alHOoro 1eJ0ro
4yucia 3a1aHHOM Pa3psIHOCTH;

e CPPTESK RANDOM FIELD (Tmmo, MMH paspsn, MakC paspsn) — IeHepaius
CIIy4aifHOTO IIeJIOTO YKCia ¢ HyJeBBIMHU OUTaMU 3a Tpe/esiaMy yKa3aHHOTO MOJIS;

e CPPTESK RANDOM RANGE (117, MMH 3Ha4yYeHue, MakC 3Ha yeHmre) —
reHepanus CIy4aiHOro YKciia U3 3aJJaHHOTO IEJI0YMCIEHHOTO CErMEHTA;

e CPPTESK RANDOM CHOICE (Tmmn, 3HaveHwume 1, ..., BHAYEHME nN) —
CIIy4aiHbII BBIOOP M3 3aJaHHOIO0 MHOKECTBA 3HAYEHHM MPOU3BOJILHOTO THUIIA.

3ameuaHue: paHJAOMHU3ATOP MOKHO HE OMPEIENSITh, €CIH TMOJIS JAaHHBIX COOOIICHHS OMUCAHBI C
MTOMOIIIBIO CHIEIUATBHBIX MAKPOCOB (CM. pasnuen «/10/1s1 OaHHbIX COOOWEeHUS).
KomnapaTtop BbIXOO4HOro coooweHus

B kiacce BBIXOJHOTO COOOILIEHHSI JOJDKEH MEperpykKaThCsi BUPTyalbHBIA METOJ compare () —
Komnapamop coodueHus. s 3Toro MO>KHO MCIOJB30BaTh CHEIMaIbHbIE MaKpochl (COOpka He
Hwke 110428) CPPTESK {DECLARE|DEFINE} COMPARATOR.
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IIpumep:
CPPTESK MESSAGE (MyMessage) {

CPPTESK DECLARE COMPARATOR () ;
private:

int data;
bi

CPPTESK_DEFINE_COMPARATOR(MyMessage) {
const MyMessage &rhs = CPPTESK CONST CAST MESSAGE (MyMessage) ;
// B cJyuyae HECOBINAIeHMs COOOIEHM BO3BPAIAETCS HENYyCTas CTPOKAa
if (data != rhs.data)
{ return "incorrect data"; }
// mycrasi CTpOKa MHTEPHIPEeTHUPYEeTCS KakK OTCYTCTBME OHMOOK
return COMPARE OK;
}

3ameuyaHHe: KOMIIAPATOP MOXKHO HE OMPEIENATh, €CIU MOJIA JAHHBIX COOOIIEHHUS OIMUCaHBI C
MOMOIIIBIO CHEIUATBHBIX MAKPOCOB (CM. paznen «[1o/1s1 OaHHbIX COOOWEeHUY).

Monsa paHHbLIX cooOLWeHus

Jisa  pexnmapanyil  UEIOYHCICHHBIX nojell OaHHbIX COOOIIEHUS MpeAHa3HAueHBbl CIEAYyIOIIne
MaKpOCHI:

e CPPTESK DECLARE FIELD (MMs, paspsaoHOCTE)
JEKIapUpPyeT LETOUYUCIEHHOE I10JI€ ¢ 3aJaHHBIM UMEHEM U Pa3PSIAHOCTBIO.

e CPPTESK DECLARE MASKED FIELD (MM, paspsagHOCTB, MAaCKa)
JEKJIApUPYET LEITOYUCIEHHOE T0JIE C 3aJaHHBIM UMEHEM, Pa3psAHOCTHIO U MAaCKOM.

e CPPTESK DECLARE BIT (rmmMs)
ﬂeKHappreTOHHO6HTOBO€HOH€C3aﬂaHHHm1HMeHCM.
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);

bi
3ameuaHue: pa3psTHOCTD MOJIEH TaHHBIX HE TOJDKHA MPEBBIMIATh 64 OuTa.

Bce 3anexnapupoBaHHbIe OIS JaHHBIX JTOJDKHBI OBITh 3apETUCTPUPOBAHBI B KOHCTPYKTOPE Kiacca
COOOIICHUSI C TMOMOIIBIO OJHOTO M3 MAaKPOCOB: CPPTESK ADD FIELD (mosiHOe mMs) WA
CPPTESK ADD INCOMPARABLE FIELD (nosHOe mMs). BTOpoW Makpoc OTIMYAETCs OT
IIEPBOTO TEM, YTO PETUCTPUPYEMBIE C €TI0 IIOMOIIBIO IT0JI JaHHBIX HE YYaCTBYIOT B CPAaBHEHUHM IIPU
BBI30BE KOMIIapaTopa.

IIpumep:

MyMessage: :MyMessage () {
CPPTESK _ADD FIELD (MyMessage: :addr) ;
CPPTESK_ADD FIELD (MyMessage::data);
CPPTESK_ADD INCOMPARABLE FIELD (MyMessage::flag);
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3ameuyaHue: TIpU PETUCTPAIMM TOJEH YKa3bIBA€TCS WX TOJTHOE MMs, BKJIIOYAOIIEE MMs Kllacca
COOOIIIeHU.

OnumoHanbHOCTb COOOLWEeHnN

Jlnsi OOBSIBICHUS] BBIXOJHOTO COOOIIEHUS OnyuoHanvhbim (HEOOS3aTEIbHBIM JUIsl TIpHEMa),
UCIOJIb3YETCS CIEAYIOIUN METO/;

void setOptional (3HaveHme ¢uara ONLOMOHAJIEHOCTH) ;

3ameuanune: MeToa coOOIICHUST MOXET OBITh 3amylieH 0e3 mapaMeTpa 3HaueHHs (paara u Toraa
MOJICJIbHOE BBIXOJIHOEC COOOIICHHE CTAHOBUTCS OIIMUOHAJIBHBIM, TO €CTh MPH OTCYTCTBUHU
COOTBETCTBYIOIIETO COOOIICHHS peai3aliy B TCUCHUE 3aIaHHOTO BPEMEHHU OXKHIaHHsI, OHO OyIeT
ynaneHo. B To ke Bpems B mpolecce OXHUAAHWS MpHEMa, COOOIICHHE J00aBISICTCS B apoump
unmepchelica U MOXKET BIUATH Ha COMOCTABJICHHE IPYrUX peakinuil. Eciu coOTBETCTBYOIIAS
pCaKkuusd peain3aluu IMPUXOAUT IMO3JHCC BPECMCHU OXHUIAAHUA U €€ HAJIUMYNC TAKXKE HCO6XOIII/IMO
UTHOPHPOBaTh, (Jiar OMIUOHAIBLHOCTH HEOOXOAMMO YCTaHABJIMBATh HEMOCPEACTBEHHO B
KOHCTPYKTOPE COOTBETCTBYIOILIETO BHIXOJHOI'O COOOIICHUSI.

AmasnoHHasi modesib

Omanonnas mooenv (0CHOBHOU KIACC dGMATOHHOU MOOeIU) ISKIAPUPYETCs ¢ MOMOIIBI0 MaKpoca
CPPTESK MODEL (r1ms7) .
IIpumep:

#include <hw/model.hpp>

CPPTESK MODEL (MyModel) {

}s

B sTanoHHON Monenu AEKIApUPYIOTCS 8X00Hble U GbIXOOHble unmepgelcsl, onepayuu, a TaKxke
BCIIOMOTATENbHBIE Npoyecchl U JaHHbIe, HEOOXOJMMBIE [T OTIMCAHUSI OTICPAIIHA.

UHTepdenc

Bxoonvie u 6vixoonvie unmepghelicol STATOHHON MOJENN JEKIAPUPYIOTCS C MOMOIIBIO 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);

bi
Bce 3anmexknmapupoBaHHBbIE HHTEp(HENCH TOMKHBI OBITH 3apETUCTPUPOBAHBI B KOHCTPYKTOPE
ATaJOHHON MOJIENH C TOMOIIBIO MAaKpOCOB CPPTESK ADD {INPUT|OUTPUT} () .
IIpumep:

MyModel: :MyModel () {
CPPTESK ADD INPUT ( input_i face);
CPPTESK _ADD OUTPUT (output iface);
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YnpaBneHue UrHopmpoBaHMeM OLLIMOOK Ha BbIXOAHOM UHTepdence

OTKITIOYUTH CUTHAIM3AIMIO 00 OIPEIeTICHHOM THUIIE OIMIMOOK Ha KOHKPETHOM MHTep(delice MOKHO ¢
MIOMOIIIBI0 METO/IA:

void setFailurelIgnoreTypes (Macka OTKJIOYAEMEX TUIIOB OIMOOK) ;
OTxIroyaeMble THIBI OIIMOOK BKJIIOYAIOT B Ce€0sl OIIMOKM OTCYTCTBMSI PEAlM3aLMOHHON peakuuu
(MISSING REACTION) M OTCYTCTBHS MOJENbHOU peakiuu (UNEXPECTED REACTION) Ha
naHHoOM uHTepdeiice. Turbl OIMOOK MOTYT IPYIITUPOBATHCS ONEPALUEt OUTOBOTO «HITH.

Mpouecc

Ilpoyeccwbt SBASIOTCS OCHOBHBIM CpPEACTBOM (YHKIIMOHATBHOW CHEHM(PHUKAIUN alaparypsl.
IIpoueccel moapasaenstorca Ha onepayuu (cM. pasnen «Onepayus») U 6HYMpeHHUE NPOYecchl.
Onepanuy ONMMCHIBAIOT JIOTHKY PabOThl LEIEBOW CHUCTEMBI, CBSI3aHHYIO C 0OpabOTKOM CTUMYIOB
OTIPEICIEHHOTO THIA. BHYTpeHHHE MPOLECCHl MCHOIB3YIOTCS Ul ONpEeAETeHHus ApPYrux, Ooiee
CJIOKHBIX MPOIIECCOB, B TOM YHCJIE ONEPALIUU.

Jexmapauuss W ONpENENICHHE MPOLECCOB ATAaJOHHOW MOJENH OCYUIECTBIAETCS C IOMOILBIO
MakpocoB CPPTESK {DECLARE |DEFINE} PROCESS (M) . Omnpenenenue mpoiiecca J0JKHO
HAYMHAThCI BBI3OBOM Makpoca CPPTESK START PROCESS (), a 3aKaH4YHMBATHCSI BHI30OBOM
Makpoca CPPTESK STOP PROCESS ().

IIpumep:
#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 () ;
}

3ameuanue: Ipu ONpEJENIECHUM IIPOLECCA JOIYCKACTCs TOJNBKO OJHO HCIIOIb30BAaHHE MakKpoca
CPPTESK START PROCESS (), KOTOpoe OOBIYHO NpPEIIIECTBYET ONMCAHMIO JIOTHKH IPOIECCa.

Cemantka CPPTESK STOP PROCESS () cXo0a C CEMaHTHKOM omeparopa return — IpH
BBINIOJTHEHUH 3TOr0 MaKpoca OCYIIECTBIIIETCA BBIXO/ M3 METO/1a Ipolecca.

3amMeuaHue: 3alpeuracTCsd Ha3bIBaTb MNPOLHECC HMCEHEM process, IOCKOJIbKY 3TO HMA
3ape3epBUPOBAHO.
lMapamempsbi npouyecca

IMporiecc umeer He MeHee Tpex napamempos. (1) kowmexcm BBIIOAHEHUs Tmporecca, (2)
unmep¢etic, acCOIMUPOBaHHBIA C mporeccoMm, u (3) coobwenue. JIns AoCTyma K IMapamerpam
MpoIiecca MCIONB3YIOTCS CIETYIONIE MAaKPOCHI:

e CPPTESK GET PROCESS () — IOJIy4CHHE KOHTEKCTA,
e CPPTESK GET IFACE () — nomydeHue uHTepQeiica;
e CPPTESK GET MESSAGE () — HOJIy4eHHE COOOLICHHUS.

[TpuBenenne napameTpa-cooOIIEHHs K HY>)KHOMY THITY OCYILECTBIISIETCS C TOMOIIBIO MAaKPOCOB:

10
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e CPPTESK CAST MESSAGE (ksiacc coOOOmeHM) ,

e CPPTESK CONST CAST MESSAGE (kjacc cooOmeHMs) .
IMpumep:
#include <hw/model.hpp>

CPPTESK DEFINE PROCESS (MyModel::internal process) {
// KONMpOBaHME COOOIEHMS B JIOKAJIBLHYKD IePEMEHHYIO
MyMessage msg = CPPTESK CAST MESSAGE (MyMessage) ;
// MoJIydyeHme CCBUIKM Ha COOOIeHMe
MyMessage &msg ref = CPPTESK CAST MESSAGE (MyMessage) ;
// MOJIyYeHMe KOHCTAHTHOM CCEUIKM Ha COOOIeHMre
const MyMessage &const msg ref = CPPTESK CONST CAST MESSAGE (MyMessage) ;

Mpuopumem npouecca

[Ipu BBIMIOJIHEHUHU Ka)XXJIOMY IMPOLIECCY STATOHHON MOJENN COMOCTABISIETCS npuopumem — Ieloe
0€33HaKOBOE YHCIIO, IPUHUMALOIIEE 3HAUCHUs U3 oTpe3ka [1, 255] (3Hauenue 0 3ape3epBUPOBAHO).
[Ipuoputer BIMSET HA OYEPEAHOCTH BBIMIOJHEHHUS MPOLIECCOB BHYTPU OJHOTO TakTa (CHavana
BBITIOJIHSIFOTCS TIPOLIECCHI ¢ OOJIBIIMM TPHUOPUTETOM, 3aTeéM — ¢ MeHbIuM). [Ipuopurersl MoryT
UCIIOJIb30BAThCS MPH COMOCTABICHUU PEAKIINI IEIEBOM CHUCTEMBI C ATATIOHHBIMU PEAKIUSAMU (CM.
paznen «Apbump peaxyuii»). Ilpu 3amycke BcCe MNPOLECCH MOJYYarOT OJAMHAKOBBIA MPHOPUTET
(NORMAL_PRI ORITY). [nst paboThI ¢ IPUOPUTETAMU HCIOIB3YIOTCS CIEAYIOLIUE MAKPOCHI:

e CPPTESK GET PRIORITY () — moJiydcHHE MPHOPUTETA MpOLEcca.
e CPPTESK SET PRIORITY (mpmopmrerT) — yCTaHOBKA IPHOPHUTETA IIpOIISCCa.

Hekotopsle KOHCTaHTBl MJii 3HAYEHUH MPUOPUTETA OINPEICICHbl B IEPEYUCIMMOM THUIIE
priority t (mpocTpaHcTBO MMEH cpptesk: :hw). OCHOBHBIMH U3 HUX SIBJIAIOTCS:

e NORMAL PRIORITY — HOpPMaJbHbIA IPHOPUTET,
e LOWEST PRIORITY — MMHHUMAJIbHBIA 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;

CPPTESK_SET PRIORITY (cpptesk::hw::HIGHEST PRIORITY) ;
}

ModenupoesaHue 3adepiKek

I[J'IH MOZICIIUPOBAHUA 6BPEMEHHBIX 3adep:>fcel< B OIIMCAaHHWHU MPOUECCOB MOKHO HCIIOJIb30BATH
CJICOYIOIIUE MaKpPOCHI:

] (SPPTESK_CYCLE()
3aJIepKKa B OJUH TaKT.

11
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e CPPTESK DELAY (uymMCJIO TaKTOB)
3aJIepKKa B HECKOJIBKO TaKTOB.

e CPPTESK WAIT (ycmoBue)
3aJCPKKa 10 BBIIIOJHCHHUS YCIOBHSL.

e CPPTESK WAIT TIMEOUT (ycrmoBme, TamMayT)
OrPaHUYEHHAs [0 BPEMEHU 3aJIEPXKKA J10 BBIIIOJIHEHUS YCIOBUA.

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;

// OXxumaHme BEIIOJIHEHMS yCJIOBMsS outputs.ready,
// HO He 6Gojsee 100 TakTOB
CPPTESK _WAIT TIMEOUT (outputs.ready, 100);

3anyck npouecca

3anyck npoyecca 3TaJIOHHON MOJIEIH U3 JPYTroro Mmpoiecca OCyIECTBISETCS C MOMOIIBI0 MaKkpoca
CPPTESK CALL PROCESS (pexmM, mMsA nOporecca, MHTep@eric, coobumeHue), T
PEeXyM UMEET OAHO W3 JABYX 3HadyeHui: PARALLEL wm SEQUENTIAL. B mepBom ciydae
CO3/Iae€TCsl OTHEJIbHBIM MPOLIECC, BBIMOJHIEMBIA MAPAUIEbHO POJIUTEIBCKOMY Tporeccy. Bo
BTOPOM CJIy4ae OCYLIECTBISIETCA IIOCIEAOBATEIIBHOE BBIIOJIHEHUE: CHAYalla BBIMOJHIETCS
3alyCcKaeMblil MPOIECC, a TIOCHe €ro 3aBeplIeHUsT BO30OHOBISIETCS padoTa POIUTEITHCKOTO
rpouecca.

IIpumep:
#include <hw/model.hpp>
CPPTESK DEFINE PROCESS (MyModel: :some process) ({
// Banyck napajjiejbHOI'0 MNpoIjecca

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

// Bamyck mpolecca M OXuOaHue eIro BaBeplleHNT
CPPTESK CALL PROCESS (SEQUENTIAL, internal process,
CPPTESK GET IFACE (), CPPTESK GET MESSAGE());

}

3aMeuaHme: 3alycKaTh HOGble MPOLECCHl MOXKHO M3 JIIOOBIX METOJOB STAJIOHHOM MOJENH, a He
TOJIBKO M3 METOJIOB, OMHUCHIBAKOLIMX Ipouecchl. g 3TOro cieayer MCIoJb30BaTh CHENUAIbHBIN
Makpoc CPPTESK CALL PARALLEL(mMs mporecca, uHTEPEIC, coobumeHne).
3amyck mpouecca B pexume SEQUENTIAL U3 MET0/1a, HE SIBJISIOIIEr0Cs ITPOLECCOM, 3aIPEILEH.

I1o:u/qefule cmumyina

BayTtpu mnpouecca MOXHO MOJEIUPOBATb NOJAYYEHUe Cmumyla TO OJHOMY W3 BXOJHBIX
unrepdeiico. g sroro wucnompdyerca Makpoc CPPTESK RECV STIMULUS (pexwn,
nHTepperic, coobmenue). Ilpn ero BBHINOJHEHUM TECTOBAasl CHCTEMa MOJAET CTUMYJ Ha

12



C++ﬁ}ﬂ C++TESK Hardware Extension: KpaTtkun cnpaBoyHuk. Bepcus 1.2, 04/09/2013 | © 2013 NCIN PAH

I[EJIEBYI0 CHCTEMY, 3aIlycKas aJamnTep COOTBETCTBYIOIIETO BXOMHOTO WHTepdeiica (cMm. pazmen
«Aoanmep 6xoonoco unmepgeiica»). CeMaHTUKa MapaMeTpa pexrM ONucaHa B paszjaene «3anyck
npoyecca.

IMpumep:
#include <hw/model.hpp>

CPPTESK_DEFINE PROCESS (MyModel: :some process) {
// MOIEeJMpOBAaHME [OJIYYEHMS CTHUMYyJIa
CPPTESK_RECV_STIMULUS(PARALLEL, input_iface, input_msg);

lNocbinka peakyuu

MonenupoBaHue HOCHLIKU —peaxkyuu TPOIECCOM OCYIIECTBISETCS C IOMOIIBI0 Makpoca
CPPTESK SEND REACTION (pexwumM, wuHTEeperic, CooOumeHue). [Ipu ero BbINOJIHEHUU
TECTOBasl CHCTEMa 3aIlyCKaeT aJanTep COOTBETCTBYIOIIETO BBIXOJHOTO HHTEpdeiica, KOTOPBIA
3aIycKaeT MUKI 0>KUJIAaHUSI PEaKIMu LEJIeBON CUCTEMBI, a MOCie MOTyYeHHUs peakiuu npeodpa3yer
ee B (hopMy OOBEKTa COOTBETCTBYIOIIETO Kjacca COOOIICHUs (CM. pasznen «Aodanmep blX0OH020
uumepgeticay). Ilocne 3TOro TecToBas cCUCTEMa CPAaBHUBAET 3TAJOHHOE 3HAYEHHE COOOIEHUS C
MOJIYYEHHBIM, HUCIOJIB3Ys Kommaparop (cM. pazaen «Komnapamop 6vix00H020 COO0OWEHUSY).
CeMaHTHKa napaMeTpa pexmM ONKUcaHa B pasnese «3anyck npoyeccay.

IIpumep:
#include <hw/model.hpp>

CPPTESK_DEFINE PROCESS (MyModel: :some process) {
// MOIEeIMPOBAHME INOCEUIKM PEeAaKIU
CPPTESK SEND REACTION (SEQUENTIAL, output_iface, Output_msg);

Onepauus

Jlexnaparusi U omnpenereHue unmepgelcHblx onepayuli dTaJOHHOM MOJENH OCYIIECTBIISIETCS C
nmomoipo  MakpocoB CPPTESK {DECLARE |DEFINE} STIMULUS (M) . Omnpenenenue
JOJDKHO HauyMHaAThCsd ¢ Makpoca CPPTESK START STIMULUS (pexwm), a 3aKaHYMBAThHCS
CPPTESK STOP_ STIMULUS ().

IIpumep:
#include <hw/model.hpp>

CPPTESK MODEL (MyModel) ({
public:
CPPTESK DECLARE STIMULUS (operation);

}s

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

CPPTESK _STOP_ STIMULUS() ;
}

3ameuanue: onepanvun SABJIIKOTCA YaCTHBIM ClIydacM IIPOHCCCOB, IMO3TOMY B HHX MOKHO
HCIIOJIB30BATh BCC KOHCTPYKIUMHU, OITMCAHHBIC B pa3Jiciic (deOL;éCC».
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3ameyanme: BbI30OB Makpoca CPPTESK START STIMULUS (pexrm) PAaBHOCHUIIEH BBI3OBY
makpoca CPPTESK RECV STIMULUS (pexmm, ...), KOTOpDOMYy B KadecTBE MHTepdelica u
COOOIIEHHUS IEPEIAI0TCSl COOTBETCTBYIOIINE ApaMETPhI OTIEPALIHH.

PYyHKLMMN OOpaTHOro BbI3OBa

B 6a30BoM Kiacce STaJOHHOW MOJEIH OMPEICICHBI HECKOIBKO (DYHKYULL 00pAmHO20 8bl308d
(callbacks), koTopble MOXXHO IEperpyXatb B 3TalOHHONH Moaeaud. OCHOBHOH (DYHKIMEH TaKoro
Tuna ssagerca onEveryCycle ().

®yHkuyusi onEveryCycle
Oynknust onEveryCycle () BBI3BIBACTCS B HaYaje KaXIOTO TaKTa pabOThI ATAJIOHHOW MOJICIH.
IIpumep:

#include <hw/model.hpp>

CPPTESK_MODEL (MyModel) {
public:
virtual void onEveryCycle();

}i

void MyModel: :onEveryCycle () {
std::cout << "onEveryCycle: time=" << std::dec << time() << std::endl;
}

Co3paHue apanTtepa 3TaNnoHHOW Moaenu

Aodanmepom smanonnoti mooenu (meouamopom) Ha3bIBACTCS KOMIIOHEHT TECTOBON CHCTEMBI,
OCYILIECTBISIONINI CBSI3bIBAaHHE STAJIOHHOW MOJIENH C IIeNIeBOM CHCTEMOH. AJanTep ITaTOHHON
MOJICJIU OCYIIECTBIISIET cepuaiuzayuio OOBEKTOB BXOJHBIX COOOIICHUH B TMOCIEIOBATEIHHOCTD
3HaYEHUN BXOJHBIX CHUTHAJIOB, OJecepuaniuzayuio TOCIEIOBATEIbHOCTH 3HAYCHUH BBIXOIHBIX
CUTHAJIOB B OOBEKTHI BBIXOJHBIX COOOIIEHUN U conocmasieHue TIOYIeHHBIX OT 11eJIEBOM CUCTEMBI
peaxiuii ¢ 3TaJTOHHBIMH 3HAYCHUSIMHU.

Adanmep amanoHHoOU modenu

Agantep 2TaJIOHHON MOJIETTH TPEACTABIISIET CO0O0M MOJKIacC Kiacca 3TalOHHOW Mojenu. s ero
JCKJIapaluy Ucnoib3dyercs Makpoc CPPTESK ADAPTER (mMsa amanTepa, wMsS MOIEJIN) .

IIpumep:

#include <hw/media.hpp>

CPPTESK ADAPTER (MyAdapter, MyModel) {

}i
B aganrtepe 3TanoHHON MOJAENM NEKIAPUPYIOTCS Memoobl CUHXPOHU3AYUU, A0ANmepbl 6XOOHbIX U
BLIXOOHBIX UHMEPhelicO8, NPOCIYUUBAMENU BLIXOOHBIX UHMeP@elico8 N apoumpuvl peaxkyull.
CuHxpoHusatop

Cuuxpouus’amopom Ha3bIBACTCA HHU3KOYPOBHEBAsd YaCThb agalTcpa ATaJIOHHOM MOJCIIN, KOTOpad
OTBCYACT 34 CHHXPOHU3AIHIO TECTOBOM CHCTEMBI C TCCTI/IpyeMOﬁ HDL-MOI{CJ’IBIO. Peamuzanus
CHHXPOHHU3ATOPA 3aKIIH0YACTCA B IIEPETPY3KE IMATU METOJ0B aJarTepa:

e void initialize () — WHAIUAIM3ALMSI TECTOBOU CHCTEMBI;

e void finialize () — 3aBepHIEHHUE TECTOBOI CUCTEMBI;
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e void setInputs () — CHHXpPOHU3ALUUSA BXOJIOB;
e void getOutputs () — CHHXpOHU3ALMS BBIXOOB;
e void simulate ()— CHHXpPOHHU3ALH BPEMEHH.

[Tpu Bepudukamuu Verilog-moneneit anmaparypbl JaHHbIE METOIbI MOTYT OBITh PEaTU30BaHbI C
ucnosib3oBanueM untepdeiica VPl (Verilog Procedural Interface). [ins aBTomaTu3anuu
IIOCTPOCHMSI CHHXPOHH3aTOPa MOXKET ObITh TAKXKE HCIOIb30BaHa yrmmmra VeriTool®. B srom
cllyyae JUIsl YIpPOIIEHUS ACKJIapaluy ajanTepa 3TAIOHHONH MOJIETH MOXHO HCIOJIBb30BaTh MaKpoC
CPPTESK VERITOOL ADAPTER (mMa amanrepa, ¥MMSA MONEJIM) .

IMpumep:

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

CPPTESK VERITOOL ADAPTER (MyAdapter, MyModel) ({

}s

@OyHKIMM U CTPYKTYpBl AaHHBIX (Moyisi inputs U outputs), ucnoiab3yemble ISl ONPEeIICHUs
METOJIOB CHHXPOHH3ALIUH, TCHEPUPYIOTCs aBToMarnyecku yruiaurond VeriTool Ha ocHoBe aHanm3a
unrepdeiica Verilog-monenu.

3amMeyaHme: IIpM HUCIONB30BaHUM Makpoca CPPTESK VERITOOL ADAPTER [JeKIapupOBaTh
noyist inputs M outputs U neperpyxarb METO/Ibl CHHXPOHHU3ATOpa He TpedyeTcs.

3ameuanue: yrwmra VeriTool mnpemocraBinseT AOCTym K 3HAYCHHIO BCEX CHUTHAJIOB
monenupyemoro HDL-onucanusi, B TOM uncie BHYTpEeHHUX. JJOCTyI OCYIIECTBISIETCS C MTOMOIIBIO
MakpocoB CPPTESK GET SIGNAL (Tmn curhHasa, MM _CHUI'HaJsia) IS MOJTy4YCHUs
3HaueHus curHaia testbench.target.umsi_curnana (IoJ TUIOM MOHUMAETCS] CTAaHIAPTHBIN THIL: Int,
uintbtd t w T.A) U CPPTESK SET SIGNAL (Tmr_cureHasna, MMsS _CcurHana,
HOBOEe 3HayeHme) sl YCTaHOBKM 3HAa4YeHWs curHana testbench.target.ums curnama (mon
TUIIOM IOHUMAETCs CTaHAAPTHBIN TUI: int, uint64 t u T.1.) B TpeOyeMoe 3HaueHHe.

ApanTtep BxogHoro uHtepdemnca

Adanmepom 6xo0H020 unmepgetica Ha3bIBaeTCs MPOLECC, ONPEAETICHHBIA B aJlanTepe 3TaTOHHON
MOJIETIM U COINOCTaBJICHHBIM OAHOMY M3 BXOAHBIX MHTep¢elcoB. Anantep BXoJHOro mHTepdeiica
3allyCKaeTcsi NIpU BBI30Be Makpoca CPPTESK START STIMULUS (pexrm) (CM. pasien
«Onepayusa») nnu CPPTESK RECV STIMULUS (pexmM, wuHTepderic, coobmenme) (CM.
pasnen «llomyuenue cmumynay). Jlexnapanuss U ONpeIesIeHUE ajlanTepa BXOJIHOTO HHTepdeiica
OCYIIECTBISETCS OOBIYHBIM JIJIs TTpoLiecca 00pa3oM.

Crnenyer oOpaTUTh BHUMaHHE Ha TO, YTO B aJanTepe BXOJHOTO HMHTepderica HEmoCpPEICTBEHHO
nepesl HavajaoM CepHuamu3allid HEOOXOIUMO 3axgamums WHTEpGEHc. DTO AenaeTcsl ¢ MOMOIIBI0
makpoca CPPTESK CAPTURE IFACE (). COOTBETCTBEHHO B KOHIE CepHalIHM3alUuu HMHTEpdeic
JIOJDKEH OBITh 0CBOOOKIEH. Jlst 3TOT0 HCIIOJIb3YETCS MApHBIN MaKpoC
CPPTESK_RELEASE_I FACE ().

IIpumep:
#include <hw/media.hpp>

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

6 http://forge.ispras.ru/projects/veritool
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}i

CPPTESK DEFINE PROCESS (MyAdapter::serialize input) {
MyMessage msg = CPPTESK CAST MESSAGE (MyMessage) ;
// Hayajio mnpoiecca Cepuaim3ariin
CPPTESK START PROCESS () ;
// BaxBarT BXOIOHOI'O MHTepderica
CPPTESK CAPTURE IFACE();
// ycTaHOBKa cCcTpoba 3amycka oneparmn

inputs.start = 1;
// YyCTaHOBKA MHQYOPMALMOHHEIX CUIHAJIOB
inputs.addr = msg.get addr();

inputs.data msg.get datal();

// Bamepxka B OIOMH TAaKT
CPPTESK_CYCLE () ;

// cbpoc cTpoba 3amycka OMNepaliin
inputs.start = 0;

// ocBoBOXmeHMe BXOIHOT'O MHTEpderca
CPPTESK RELEASE IFACE();

// BaBepieHue MNpolecca Cepuain3ammnmu
CPPTESK STOP PROCESS () ;

}
ConocraBiaeHue ajarrepa ¢ HHTCp(i)CfICOM OCYHICCTBJILACTCA B KOHCTPYKTOPC C IIOMOLIBIO MaKpoOcCa
CPPTESK SET INPUT ADAPTER (mmMsg mHTepderica, HNOJHOE MMSA ananTepa).
ITpumep:
MyAdapter: :MyAdapter/{
CPPTESK SET INPUT ADAPTER (input iface, MyAdater::serialize input);
}i

3amMeuaHue: TIPU PETUCTpAIlMU aJanTepa BXOIHOTO HMHTep(eiica yKa3bIBaeTCs €ro MOJIHOE WM,
BKJIFOYAIOLIEE UM KJlacca afjanTepa 3TaJOHHOW MOJEIIH.

ApanTep BbIXoQHOro uHTepdenca

Aoanmepom 8b1x00H020 unmepgetica Ha3bIBACTCS MPOIIECC, OMPEEICHHBIN B ajanTepe dTAJTOHHON
MOJIETTM ¥ COINOCTaBIEHHBIH OJHOMY U3 BBIXOAHBIX HHTEpQEicoB. Amantep BBIXOJHOTO
uHTepdeiica 3amyckaeTcss IpH  BbI30BE Makpoca CPPTESK SEND REACTION (pexwn,
nHTEPDEric, coobmenue) (cMm. pazaen «llocviika peakyuuy). Ilpu onpeneneHuun agantepa
BBIXOJIHOTO UHTEpdeiica MOKHO HCIIOJIb30BaTh CIEAYIOLINE MAKPOCHL:

e CPPTESK WAIT REACTION (ycimoBue)
OKUJIaHUE PEaKIMM U pa3pelieHns JOCTyna K Hell OT apOuTpa peakiuii;

e CPPTESK NEXT REACTION ()
O0CBOOOXKICHHNE apOuTpa peakiuii (cM. pasznen «Apoump peaxyutiy).
IIpumep:
#include <hw/media.hpp>
CPPTESK ADAPTER (MyAdapter, MyModel) {
CPPTESK DECLARE PROCESS (deserialize output);

}s

CPPTESK _DEFINE PROCESS (MyAdapter::deserialize input) {
// HoJIydeHme CCBUIKM Ha OOBEeKT COOOIeHMS
MyMessage &msg = CPPTESK CAST MESSAGE (MyMessage) ;
// Hauvajsio nporecca necepraim3arliin
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CPPTESK_START PROCESS () ;
// OXmmaHme BEICTABJIEHMS CTpoba pe3yJibTaTa
CPPTESK _WAIT REACTION (outputs.result);
// CUMTEIBaHME MHOOPMAIMOHHEIX CUTHAJIOB
msg.set data (outputs.data);
// ocBoBoOxmeHme apburpa peakrimd
CPPTESK_NEXT REACTION() ;
// BaBepieHue MNpolecca necCepuain3aliin
CPPTESK_STOP PROCESS () ;

}

MaxkcumanbHOE BpeMsl OKHIAAHUS PEAKIIMU HAa BBIXOAAX LEJIIEBOM CHUCTEMBI 33Ja€TCS C MOMOIIBIO
Makpoca CPPTESK SET REACTION TIMEOUT (TariMayT), KOTOPBIM TaKK€ KaK U Makpoc
CPPTESK SET OUTPUT ADAPTER (mMMa mHTepderica, HNOJIHOE MM ajanTepa)
BBI3BIBACTCS B KOHCTPYKTOPE alanTepa dTAJIOHHOW MOJIEIIH.
IIpumep:
MyAdapter: :MyAdapter
CPPTESK_SET OUTPUT ADAPTER (output iface, MyAdater::deserialize output);
CPPTESK SET REACTION TIMEOUT (100);
}i

3ameuanue: IIpHu pErucTpany aJalrepa I/IHTep(beﬁca YKa3bIBaACTCA €T0 MOJHOC UMsI, BKIIFOUAIOIICE
MM KJIaCcCa aaanrepa 3TAJOHHON MOJCIIH.

MpocnywuBaTenb BbIXOA4HOro nHTepcenca (BO3MOXKHOCTb ycTapena)

Ipocnywueamenem 6vixo0H020 unmepghetica Ha3BIBACTCS CICIHAIBHBIA IPOIECC, KOTOPBIA B
[UKJIE 0KHMJIaeT BOSHUKHOBEHHUS PEaKIIMii Ha COOTBETCTBYIOIIEM HHTep(elice 1eJIeBOi CUCTEMBI U,
B Cllydae €cClIM BO3HHKAeT HEOXHUJaHHAs peakKius, perucrpupyer omuoky. OmnpeneneHue
MpOCYIINBATeNsl  BBIXOJHOTO  HMHTepdelica  OCYIIECTBIsETCS €  MOMOIIBI0  Makpoca
CPPTESK DEFINE BASIC OUTPUT LISTENER (MM, mMA mHTepderca, yCJAOBUE).
IIpumep:

#include <hw/media.hpp>

CPPTESK ADAPTER (MyAdapter, MyModel) ({
CPPTESK_DEFINE_BASIC_OUTPUT_LISTENER (output_listener ,
output iface, outputs.result);

}s

3amyck MpOCIyIIMBATENsl BHIXOAHOTO MHTEpdeica OCYIIeCTBISETCS B KOHCTPYKTOPE C MOMOIIBIO
Makpoca CPPTESK CALL OUTPUT LISTENER (mosiHOe mMs, wuMdA mHTepderca).

IIpumep:
MyAdapter: :MyAdapter{
CPPTESK CALL OUTPUT LISTENER (MyAdapter::output listener, output iface);

}s

ApOuTp peakuum

Apbump peaxyuii (apoump 6vix00H020 unmepgetica) NpeaHa3HAUCH I COTIOCTABICHHS PEAKIINH,
MOJIYYEHHBIX OT IIEJICBOM CHCTEMBI, C PEAKIUAMH, BBIYHCICHHBIMHA O3TaJOHHOW MOJICIBIO
(smanonnvimu peaxyusimu). Tlocie comocTaBieHHs] Tapbl PEAKIUil BbI3BIBACTCS KOMIIAPATOP,
CPaBHHBAIOIIMIA X M B CIydac HECOBMACHUS (PUKCUPYIOMIHMKA OMUOKY (cM. pasnen «Komnapamop
BbIXOOHO20 COOOWCHUSY).
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OCHOBHBIMH THUIIAMH apOUTPOB PEAKIUI SIBIISIOTCS:

e CPPTESK FIFO ARBITER — IpHM MOJYYEHUU PEAKUUU OT LEINEBOM CHCTEMBI
MPENOYTEHUE OTIAeTCsl TOW STATOHHOM peakluu, AJi KOTOPOH ATaIOHHAsI MOJIENIb paHbIIIe
BbI3Baja Makpoc CPPTESK SEND REACTION () (cm. pazuen «/locviika peakyuuy).

e CPPTESK PRIORITY ARBITER — OpEAIIOYTCHHE OTIACTCS ATaJOHHOM peakiuu, IJIs
KoTopoi CPPTESK SEND REACTION () BbI3BaJl  IIpOLECC C  MaKCHUMaJIbHbIM
MpUOpUTETOM (CM. paznen «lIpuopumem npoyecca).

Jlia nexnapanuu apOuTpa peakuuid B KJlacce ajanrtepa 3TaJOHHOM MOJENN HCIOIB3YETCsl MaKpoc
CPPTESK DECLARE ARBITER (Twmr, mMs), a s TpUBA3KUM apOMTpa K BBIXOJHOMY
unrepdeiicy — CPPTESK SET ARBITER (mHTepderic, apbuTp), KOTOPBIA CcleyeT
BBI3BIBATH B KOHCTPYKTOPE aJlanrtepa.

ITpumep:
#include <hw/media.hpp>

CPPTESK_ADAPTER (MyAdapter, MyModel) {
CPPTESK DECLARE ARBITER (CPPTESK FIFO ARBITER, output iface arbiter);

}i

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

OnucaHue TeCTOBOro NOKPbITUA

Tecmosoe nokpvimue TpelIHA3HAYEHO JUISI OLEHKHU CTENEeHH 3aBEpIIEHHOCTH TecTHpoBaHuUs. Kak
MPaBUJIO, CTPYKTypa TECTOBOTO MOKPBITHS OMHCHIBAETCS SIBHBIM NMEPEUYHUCIECHUEM BO3MOXKHBIX IPH
TECTUPOBAHUU cUTyalluil (mecmosvix cumyayuti). [lpu ONMUCAaHWUU  CIOXKHBIX CHUTYyallui
UCIIONIb3YETCSl KOMIO3UIIMS TECTOBBIX MOKPBHITUN: TECTOBas CUTyallusl MpeacTaBisieTcs B Gopme
COBOKYITHOCTH HECKOJIbKUX 00JI€€ MPOCTHIX CUTYAIIHi.

TecToBO€ MOKPBHITHE MOKHO ONUCHIBATH B OCHOBHOM KJIACC€ ATAJOHHOW MOJEIH, a MOXKHO
BBIHOCUTB €r0 ONMCAHKE B OTAEIBHBINA Kilacc (kracc mecmogoz2o nokpvimusi). Bo BTopom ciyudae,
KJIACC C OIMHCAaHUEM TECTOBOTO MOKPBITHS JIOJDKEH HMMETh CCHUIKY Ha JTaJIOHHYIO MOJENb (CM.
paznen «Knacc mecmogoz2o nokpvimusy).

Knacc mecmoego2o nokpbimusi

Knaccom mecmosoeo noxpvimus Ha3bIBa€TCs CIELUANbHBIA KJacc, COAEpXKAllUN onucanue
CMPYKmMypbl Mecmogo20 NOKpulmus U QYHKYuu evluucieHuss mecmogvlx cumyayuti. [1ockonpky
TECTOBOE MOKPBITUE ONPEACIIETCS B TEPMUHAX ATAJOHHOM MOJEIM, KJIACC TECTOBOTO IMOKPBITHS
JOJDKEH HMMETh CCBUIKY Ha OCHOBHOW KJAacC 3TAJIOHHOM MoAend. /[ TpacCHUpOBKM TECTOBBIX
CUTYyallU{ KJIaCC TECTOBOT'O MOKPBITUSL COAEPIKUT MPACCUPOSUUK MECMOBbIX CUmyayuii — OOBEKT
kimacca CoverageTracker (MpOCTpaHCTBO HMEH cpptesk::tracer::coverage) ©
@dYHKYUU MPaccuposKu mecmosblx CUumyayui.

IIpumep:

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

class MyModel;

// Iekjapamms Kjacca TeCTOBOI'O HOKPEITHSI
class MyCoverage {
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public:
MyCoverage (MyModel &model) : model (model) ({}

// TpacCHPOBIIMK TECTOBEIX CHUTYALIMA
CoverageTracker tracker;

// OnmcaHme CTPYKTYPB TE€CTOBOI'O IOKPEITHUS
CPPTESK _DEFINE ENUMERATED COVERAGE (MY COVERAGE, "My coverage", (
(SITUATION 1, "Situation 1"),

(SITUATION N, "Situation N")
))

// OYHKIMS BEIYMCJIEHMS TECTOBOM CUTYyaLMM: CUIHATYPAa QYHKIIMNA
// BEKJIlOYAET BCE HEOOXOOMMEIE MJIS STOI'0 IIapaMeTpPE
MY COVERAGE cov MY COVERAGE(...) const;

// @OYHKIIMS TPACCHUPOBKM TECTOBOM CUTYALMMU: CUTHATYPA QYHKIIAN
// coBnamaeT C CHUI'HaTypoOll QYHKILMM BEYMCJIEHMS TECTOBOM CHUTYaLmu
void trace MY COVERAGE (...);

private:
// CCBUIKa Ha BSTAJOHHYI MOIEJIE
MyModel &model;

}i

Cmpykmypa mecmoego20 NoKpbIimusi

CTpyKTypa TECTOBOI'O MOKPBITUS OMMCHIBAETCS C MOMOILBIO CPEACTB ONPEICIICHUS NepeyucIuUMblX
NOKpbIMULl, NPoOU38e0eHUsi NOKPbIMUll, Npou3eedeHus NOKPbIMuUll ¢ UCKIIoYeHuemM W 3aJaHus
CUHOHUMO8 NOKPLIMULL.

Mepeuncnumoe nokpbiTHE

Ilepeuucaumoe noxpvimue, Kak ClIeyeT U3 Ha3BaHUs, ONPEACISIETCS IIYyTEM SBHOTO NEPEUUCIEHUS
BCEX BO3MOXHBIX TECTOBBIX CHUTyalud. JlJisi 3TOW LeNM NpeIHAa3HAYeH CIEHHUaIbHBIA MaKpoc
CPPTESK DEFINE ENUMERATED COVERAGE (mokxpriTHE, onmcaHue, CHUTYAaIMM) ,

I7I€ HOKPEITHME — 3TO UJIESHTU(PUKATOP, 3aJAIONINI TUIl MOKPBITUS, OINMCAHME — CTPOKOBBIH
jaTepall, a CHUTyaLlu — CIHCOK TECTOBBIX CHUTyallud Buia ( (mmeHTHMUKATOP,
OMNMCAaHMUE) ;, ...).

IIpumep:

#include <ts/coverage.hpp>
CPPTESK DEFINE ENUMERATED COVERAGE (FIFO FULLNESS, "FIFO fullness", (
(FIFO_EMPTY, "Empty"),

(FIFO FULL, "Full")
))

MpousBeaeHne NOKPLITUN

IIpousgedenue TO3BOJNSET Ha OCHOBE JIBYX TECTOBBIX MOKPBITHI MOCTPOUTH OJHO, MHO>KECTBO
TECTOBBIX CHUTYallMi KOTOPOTO COCTOMT M3 BCEBO3MOXKHBIX IMAp CUTYAlUM 3THX JIBYX MOKPBITHM.
Hnga  sToro npeaHasHadyeH Makpoc CPPTESK DEFINE COMPOSED COVERAGE ( Tz,
onmucanmne, nokpsTHe 1, mnokpsTme 2). ONUCaHHE TECTOBBIX CUTYallMd CTPOMTCS IIO
mabsony "$s, $s".

pumep:

#include <ts/coverage.hpp>
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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")

))

// IpousBeneHne TEeCTOBEIX MNOKPEITHI A ¥ B 3amaeT CJenyiolmue CHUTYALNN:
// (COVERAGE AxB::Id(Al1, Bl), "A one, B one")
// (COVERAGE AxB::I1d(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) ;

I'IpouzBep,eHMe ﬂOKprTMﬁ C UCKJTIO4YeHunem

Jlyis TOro 4to0bl MOCTPOUTH MPOU3BEIACHHE TECTOBBIX MOKPBITUN U UCKIHOYUMb HEIOCTHKUMBIE
TCCTOBBIC CHUTyallMH, HYXHO BMecTO Makpoca CPPTESK DEFINE COMPOSED COVERAGE
ucrnonb3oBatb CPPTESK DEFINE COMPOSED COVERAGE EXCLUDING (Tmm, onmcaHue,
NOKpeITME 1, HNOKPEITHME 2, MCKJIOYEHMS), TI€ MCKJIOYEHMs — 3TO CIHCOK BHJA
({mokpeiTMe 1::MOCHTUQUKATOP, HNOKPETHUE Z2::UOCHTUPUKATOP}, ... ).
BmecTo KOHKpeTHOro MACHTH(UKATOPA TECTOBOM CHTYAIlMH MOKHO MCIIOJB30BaTh 3aMuch ANY ().
Jl1ia mpou3BeeHUI MOKPBITUI, KOTOPhIE CaMH SIBISIOTCS MPOU3BEACHUSIMH, HEOOXOAMMO BMECTO
Tap KUCII0JIb30BaTh KOPTEKHU MICHTU(UKATOPOB 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 MOKPEITHE 3aiaeT CJeNYRIe CHUTYALMN:

// (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, ({COVERAGEiA: :Al, COVERAGE B: :B1}));

CMHOHUM NOKpbLITUA

Z[J'IH CO3aHUA CUHOHUMA mecmoe0oc0 NnoKpvimus, TO CCTb IOKPBITHA C APYIrUM HUMCHCM, HO
COCTOAECrO M3 TEX IXKE CaMbIX TECTOBBIX CI/ITyaI_[I/II\/II, HY)XXHO HCIIOJIB30BAaThb MAaKpOC

CPPTESK DEFINE ALIAS COVERAGE (CMHOHMM, ONMCaHME, HNOKPEITHUE).
IIpumep:
#include <ts/coverage.hpp>

CPPTESK DEFINE ENUMERATED COVERAGE (COVERAGE A, "Coverage A", (
(A1, "A one"),
(A2, "A two")
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))

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

dyHKUUS ebl4YUCIIeHUs1 mecmoeoli cumyauuu

DyHKyuell 8bIYUCTIeHUs MeCMOo8ol cumyayuu Ha3bIBaeTCs (YHKIUSA, KOTOpas Ha OCHOBE aHAJN3a
COCTOSIHUSI JTaJOHHOM MOJENTW H, BO3MOXKHO, BXOJHBIX MapaMeTpPOB OMEpaIlldy BO3BPAIACT
UACHTU(PUKATOP TEKYIIEH TECTOBOW CUTYAIMH (CM. pasnen « Cmpykmypa mecmosoco NOKPbLMUs»).
Jis ~ TepeYucIMMBIX — TIOKPBITHA  WACHTU(UKATOP  TECTOBOM  CHUTyallMH  UMEET  BHJI
IOKPEITHE : : MIEHTUPMKATOP, a NPH HCIOIb30BAHUM 32 MpEAeiaMd OOJIACTH BHIUMOCTH
Kllacca TECTOBOTO TMOKPBITHS —  KJIACC: : HOKPEITHE : : MoeHTHUpmurarop. DOyHKIusA
BBIYHCIICHHUSI TECTOBOW CHUTYyallMd IS TPOU3BEICHUS IMOKPBITUNA TIOMYy4YaeTCsl IMYyTeM BBI30Ba
(GYHKIMN JUIS COCTABISIONIMX €r0 TOKPBITUH M «IIPOU3BEICHUS» MX PE3yJIbTaToB (omepatop *
MeperpyKeH J0IKHBIM 00pa3oMm).

IIpumep:
#include <ts/coverage.hpp>

class MyCoverage {
// ompenejyieHMe NepeurCMMOIrO MOKPEITUS COVERAGE A
CPPTESK _DEFINE ENUMERATED COVERAGE (COVERAGE A, "Coverage A", (
(A1, "A one"),
(A2, "A two")
));
// OYHKIMS BEIYMCJIEHMS TECTOBOM CUTYAaLMM [TOKPBITHUS 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);

}

// onpenenenmne COVERAGE B — cuHOHMMA COVERAGE A
CPPTESK DEFINE ALIAS COVERAGE (COVERAGE B, "Coverage B", COVERAGE A);
// OYHKLMSA BEYMCJICHMS TECTOBOMI CUTyAaLMyl MOKPBITUA COVERAGE_B
COVERAGE B cov_COVERAGE B (int b) const ({

return cov_COVERAGE A (b);

}

// onpenenenns COVERAGE AxB — npoussenerms COVERAGE A u COVERAGE B
CPPTESK DEFINE COMPOSED COVERAGE (COVERAGE AxB, "Coverage AxB",
COVERAGE A, COVERAGE B);s
// GYHKIMS BEIUMCIIEHNS TECTOBOM CHUTYALMMU TOKPBITHS COVERAGE AXB
COVERAGE AxB cov_COVERAGE AxB(int a, int b) const {
return cov_COVERAGE A (a) * cov_COVERAGE B(Db);

}
}i

®OyHKUUSI mpaccupoeKu mecmoeol cumyauuu

DyuKkyus mpaccuposKku mecmogol Cumyayuy OIPENENSeTCs I KaKIO0TO MOKPBITUS BEPXHETO
ypoBHs. [lockonbky u3 (YHKIMH TPAaCCHPOBKU BBI3BIBACTCS (PYHKIIMS BBIYMCICHHS TECTOBOU
CUTYaIluH, MapamMeTpbl STuX (QyHKUUNA OOBIUHO coBmamaroT. J[ns peanuzamuu 5Toi (pyHKIMK
UCIIONIb3YETCSl TPACCHUPOBIIMK TECTOBBIX CHUTyaluid — o0OBeKT kjacca CoverageTracker
(mpocTpaHCTBO UMEH cpptesk: :tracer: :coverage).

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

CoverageTracker tracer;

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

Co3aaHue TeCTOBOro cueHapus

Tecmoesvim cyenapuem Ha3BIBACTCA BBICOKOYPOBHEBas CHEIU(UKAIIUAA TECTa, KOTOpas MyTeM ee
UHTEPIPETAINH 00X00uuxom (CM. pazzien «3anyck mecmogozo cyeHapusy) UCTIOIb3yeTCs TECTOBOU
CUCTEMOU I TeHepallid TECTOBOM IOCIIENOBATEILHOCTH. TEeCTOBBIN ClieHapuil odopmisieTcs B
BH/JIE CIICLIUATILHOTO KJIaCCa, KOTOPBIN HA3BIBACTCS CYECHAPHBIM KILACCOM.

CueHapHbIU Knacc
CueHapHBIi KJ1acc ACKIapUpyeTcs ¢ MOMOIIbI0 Makpoca CPPTESK SCENARIO (rmMs) .
ITpumep:
#include <ts/scenario.hpp>
CPPTESK_SCENARIO (MyScenario) {
privééé:
// TeCTnMpOBaAHME OCYHEeCTBJIAETCA depes3 agalTep B5TAJIOHHOMU ©MozgeJir

MyAdapter dut;
}i

B CIHCHApHOM KJIACCC MOCKIAPHUPYHOTCA Memoobl UHuyuajiuzayuu N 3aeepuierusl mecmoeoco
cyeHnapus, cyeHapHsle MemoOobl I MEemoo 8bIYUCTCHUS, COCMOSHUSL.

MeToa MHMUMaNM3auumM TeCTOBOro cLieHapus

Memoo unuyuanuzayuu mecmosoco cyenapus oObEAWHSET B ce0e JEUCTBUSA, KOTOpbIE HYKHO
BBITIOJIHUTH HETIOCPEJCTBEHHO TIEpe T HayaioM TecTupoBaHus. OH onpenensieTcs: MyTeM Meperpy3Ku
BUPTyallbHOIO MeTojna bool init (int argc, char **argv) 06a3oBoro kiacca. Meron
BO3BpaIlaeT t rue B ciiyyae yCMENIHONW MHUIMATU3alud U false B ciydae OmuOKy.
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 TeCToBOro cueHapus

Memoo 3agepuienus mecmogoeo cyenapusi COAEPKUT ACUCTBUS, KOTOPHIE HY)KHO BBIIOJTHUTH CPa3y
MoCJie OKOHYaHUs TecThupoBaHus. OH oOmpenersieTcss MyTeM MNeperpy3kd BUPTYaTbHOTO METoja
void finish () 0a3oBoro kiacca.
IIpumep:

#include <ts/scenario.hpp>

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

}i

CueHapHbIN MeTOA

Cyenapuvie memoobl WUTEPUPYIOT NapaMeTpbl BXOAHBIX COOOIIEHUI M OCYIIECTBISIIOT 3aIyCK
ONEepallvii, HCIIONb3YS ajanTep OSTAJOHHOW MoAead. B OIHOM CHEHapHOM Kiacce MOXKET
JeKJIapUPOBATHCS] HECKOJIBKO CLIEHAPHBIX METOJO0B. THUIIOM BO3BPALIAEMOI0 3HAYCHMS CLIEHAPHOI'O
METOJ1a SBJISETCS LOOo 1: BO3BpallaeMOe 3HaYeHUE UHTEPIPETUPYETCS KaK IPU3HAK BOZHUKHOBEHUS
omKnOKHU. ENMHCTBEHHBIM MapaMeTpOM CLEHApPHOTO METOJa SIBIISCTCS KOHMEKCm umepayuu —
O6L€KT, XpaHﬂHHﬁi 3Ha4YCHUA NEPEMCHHBIX, 10 KOTOPbIM OCYHICCTBIIACTCA HUTCpanunsa
(umepayuonnvix nepemennvix). OnpeneneHnue CIIEHAPHOTO METOa HAYMHACTCS C BBI30Ba MaKpoca
CPPTESK ITERATION BEGIN, a 3akaHunBaeTcCs BbI30BOM CPPTESK ITERATION END

IIpumep:
#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 METOJBI PETUCTPUPYIOTCS B KOHCTPYKTOPE CLIEHAPHOIO KJjlacca C MOMOLIbI0 Makpoca
CPPTESK ADD SCENARIO METHOD (mosiHOe mMMs) .
IIpumep:

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

Hocmyn Kk umepayuoHHbIM NepeMeHHbIM

Umepayuonnvie nepemennvle — 3TO TOJS KOHTEKCTA HTEpPAIMU, NEPEAABAEMOr0 B KayeCTBE
rapaMeTpa CLIEeHapHOTro Merona. [[ns mgoctyma K WTEpallMOHHBIM NEPEMEHHBIM IPEIHA3HAYCH
Makpoc CPPTESK ITERATION VARIABLE (rMs), TAC rMMsS — 3TO Ha3BaHHC OAHOTO M3 nojen
KOHTEKCTa UTEpAINU Ctx, IepeIaBaeMOro B Ka4ueCTBE napaMeTpa.

IIpumep:
#include <ts/scenario.hpp>

bool MyScenario::scenario(cpptesk::ts::IntCtx &ctx) {
// MOJIydYeHme CCEUIKM Ha WNTEPALMOHHYK IepEeMEeHHYI0
int &i = CPPTESK ITERATION VARIABLE (i) ;
CPPTESK ITERATION BEGIN
for(i = 0; i < 10; i++) {

}
CPPTESK ITERATION END
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}

brok mecmoeo2o eo3delicmausi

Tecrosoe Bo3zelcTBUE (ITOATOTOBKA BXOJHOIO COOOLIEHHS M 3aIyCK OIE€PalMU) OCYLIECTBIIAETCS B
crenuanbHoM 610ke CPPTESK ITERATION ACTION{ ... } CLEHapHOIo METOJa.

IMpumep:

#include <ts/scenario.hpp>

CPPTESK_ITERATION_BEGIN
for(i = 0; i < 10; 1i++) {

// BJIOK TeCTOBOI'O BO3OEMCTBUSI
CPPTESK ITERATION ACTION {
// paHmoMm3aiys BXOOHOI'O COOOIEHMS
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

Bbixo0 u3 cyeHapHo20 Memooda

Kaxnmad wrepanuss CHEHApPHOIO  METOJA  JOJDKHA — 3aKaHYMBAaTbCd  BBI30BOM  Makpoca
CPPTESK ITERATION YIELD (BepOmkT), KOTOPBIH OCYHIECTBIAET BBIXOJ M3 CLEHApHOIO
meroaa. [Ipu cienyromem oOpalieHUn K CLIEHAPHOMY METOJY €ro BBIIOJHEHHE MPOAOJIKUTCS CO
CHEAYIOUIEH UTEePALINH.

IIpumep:

#include <ts/scenario.hpp>

CPPTESK_ITERATION_BEGIN
for(i = 0; 1 < 10; i++) {

// BJIOK TecTOBOI'O BO3INEHNCTBUSI
CPPTESK ITERATION ACTION {

// BEIXOO M3 CLIEHApHOI'O MeToZa C yKasaHMeM BepAuKTa
CPPTESK ITERATION YIELD (dut.verdict());

}
CPPTESK ITERATION END

BpeMeHHblIe 3a0epxXKu

JI7st co3maHusl B TECTE 8peMeHHBIX 3a0epicek HEOOXOAMMO XOTS ObI B OJTHOM CIIEHAPHOM METOJIC
OCYILECTBJIATh BBI30B MeToAa cycle () azanrTepa 3TaJOHHOM Mojnenu. PacnpocTpaHeHHBIM
MOAXOJOM K pa3paboTKe TecTOBBIX ciieHapueB juisi HDL-moneneit anmaparypsl, JOMyCKaroIIen
TNapaieNbHYI0 M0auy CTHMYJIOB, SBIISETCSA CO3aHHUe CIEMATLHOTO CLIEHapHOTO MeToa nop ()
B KOTOPOM CO3JAa€TCs BPEMEHHAs 3aJ€PKKa IyTEM BbI30Ba MeToa cycle (). Bo Bcex octanbHbIX
CIIEHAapHBIX MeTOoIaX cycle () He BBI3BIBACTCH.

HazBanwne 3T0oro Meroaa MOKeT ObITh IIPON3BOJIbHBIM.
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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

}

3ameuyaHue: CLEHApHBIA METOA NOP () MIOJKEH PErHCTPUPOBATHCS IEPEA BCEMU OCTaIbHBIMU
CLIEHApPHBIMH METOJIaMHU.

MeTop BblYMCIEeHUA COCTOAHUA

Memoo eviyucienus cocmosHusa peAHa3HAuYeH JJIsl 00XOIYMKOB, UCTIOIB3YIOMIMX JIJISl TOCTPOCHUS
TECTOBOW TIOCIIEIOBATEIPHOCTH 00X01 rpada COCTOSHUN IIeJIeBOH cucTeMbl. Bo3Bpamaemoe
METOJIOM 3HAUYE€HHE MHTEPIPETUPYETCS KAK COCTOSIHUE CUCTEMBbI. THI BO3BpAIlaeMOro 3HAYECHUS U
HMSI METOJIa MOTYT OBITh TPOU3BOJIBHBIMHU, ITAPAMETPHI OTCYTCTBYIOT.
ITpumep:

#include <ts/scenario.hpp>

CPPTESK_SCENARIO (MyScenario) {

public:

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

YcraHoBKa METOA BBIYMCIIEHUS COCTOSIHUS OCYILIECTBIIAETCS B KOHCTPYKTOPE CLEHAPHOIO Kilacca C
MOMOIIBIO MeToAa void setup (...).

IIpumep:
#include <ts/scenario.hpp>

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

3anyck TeCToBOro cueHapus

3anmycKk TECTOBOIO CLEHApUs Ha OJIHOM KOMIBIOTEPE OCYIIECTBISETCS C IMOMOUIBIO BBI30BA
byHKIMHA localmain (o6xogumk, cueHapuri.getTestScenario (), argc,
argv) (IpocTpaHCTBO UMEH cpptesk: : ts).

JlocTymnHbIe 00X0MYHMKH (IIPOCTPAHCTBO UMEH cpptesk: :ts: :engine):
e fsm— reHepaTop TECTOBOM MOCIEOBATETFHOCTHA HA OCHOBE 00X0a rpada coOCTOsSHUI;
e rnd— reHeparop cily4ailHO TeCTOBOM MOCIE0BATEIbHOCTH.
IIpumep:
#include <netfsm/engines.hpp>

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

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

BcnomoraTtesibHble BO3MOXHOCTH

K BcmomorarenbHbIM BO3MOXHOCTSIM uHCTpyMeHTa C++TESK oTHOCSTCS  ymeepowcoerus
(assertions) u omaadounas newams. ITH BO3MOKHOCTA MOKHO HCITOJIB30BAaTh KaK B DTAJIOHHBIX
MOJENSIX, TaK M B JIOOBIX JAPYTrUX KOMIIOHEHTaX TECTOBOW CHUCTEMBI (ajgamnTepax, TECTOBBIX
CIICHApUSX | Jp.). B mepByro ouepens OHM MpeTHA3HAYEHBI IS OMIAOKYU TECTOBOU CUCTEMBI.

YmeepxxoeHus

Ymeeporcoenusimu (assertions) Ha3pIBarOTCSI MPEIUKATHI (JJOTUUSCKUAE BBIPAKEHHS), UCIIOIb3yEeMbIe
JUIs OIMCAHUS CBOMCTB MpOrpamMMm M, Kak NpaBUiIO, IIPOBEpsieMble BO BpeMs BbINoiHeHUs. [lpu
HapyLEeHUH YTBEpPKJEHHs (J0XKHOM 3HAUEHUM Ipenukara) Guxkcupyercst omubKa, U BBIIOIHEHUE
[IpOrpaMMbl IIpeKpamaeTcs. 3aJaHue YTBEP)KIEHUIH OCYIIECTBISETCS C IOMOLIBI0 Makpoca

CPPTESK ASSERTION (npemmkarT, ommcaHme), TAC HNpenmMKaT — 3TO MNPOBEpsIeMOe
CBOWMCTBO, @ OmMcaHmMe — CTPOKa, OMUCHIBAIONIAS OIIMOKY, CBSI3aHHYIO C HApYIIEHHUEM 3TOTO
CBOMCTBA.
IIpumep:

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

OmnadoyHass ne4yamso

Omaadounas neuams, Kak BUAHO U3 Ha3BaHUs, TpeJHa3HAUEHA JUIsl OTJIAJIKU TECTOBOM cUcTeMBbl. B
OTJIIMYHE OT OOBIYHOTO BBIBOAA C TOMOIIbIO, HAmpuMmep, MOTOKOB STL oTiamouHyro medaTh
ynoOHee HacTpauBaTh (BKJIHOYATh/BBIKIIIOYATh, U3MEHSTh I[BET BHIBOJIA U T.II.).

Makpocbl OTNnago4YHoOn nevaTtum

Omnaoounasi  neuamsv  OCYIIECTBISETCS C  TOMOIIBIO  JIBYX  OCHOBHBIX  MaKpOCOB:
CPPTESK DEBUG PRINT (ypoBeHB, coobOmeHmue), TIe ypOBeHB — 3TO YPOBEHb
OTJIaJIOYHON TeyaTu (CM. paszien «Ypoenu omnadouHou newamuy), a cooOueHMe — BBIBOAUMOE
Ha TIIe4aTh omiaadoyHoe coodbujenue, 1 CPPTESK DEBUG PRINTF (ypoBeHs, @opmar,
napameTprl), Tae (dopmar, napamerpre) — 23T0 ¢opMaTHas CTpoka U 3HAYCHUS
UCIIONIb3YEMBIX B HEH MapamMeTpoB B TOM BHJE, B KaKOM OHHM HCIOJB3YIOTCS B OHOIMOTEYHOMN
¢byaknmu printf () s3pika 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=%d", counter);

3aMeuaHHe: B KAauyeCTBE OTJIAJOYHOTO COOOIIEHHUS B Makpoce CPPTESK_DEBUG_PRINT()
MOXXHO HCTIOJIL30BaTh JII000E «1M0MmMOoK0B8oe 8blpajsiceHue», NOMyCTUMOE MPHU BBIBOJE C MOMOIIBIO
notokoB STL (cTranmaptHo Oubmoreku sizbika C++).
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st Toro 4yToOBl K COOOIIEHHI0 A00aBIsIack HHPOPMAIUS O MOJ0KEHUH MaKpoca OTIAJOYHON
meyaTd B MCXOJHOM Kone (uMs ¢aita ¥ HOMEp CTPOKH), MOKHO HCIIOJIB30BATh MAaKpPOCHI
CPPTESK DEBUG PRINT FILE LINE() u CPPTESK DEBUG PRINTF FILE LINE(),
napaMeTpbl KOTOPBIX aHAJIOTHYHBI TapaMeTpaM MaKpOCOB, ONMMCAHHBIX BBIIIIE.

BbiBOA cTeKa BbI3OBOB NpoLEecCcoB

Jlns  BbIBOJA cmeka 6b13086a npoyeccog HTAIOHHOM MOJENIM IPEJHA3HAYEH MakKpoc
CPPTESK CALL STACK (), KOTOPbIM MOXHO MCIIOJIb30BaTh BHYTPH WJIM BMECTO OTJIAJ04HOIO
COOOIICHUS B MAaKpOCe 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 () ;
}

3amMeuaHue: Makpoc CPPTESK CALL STACK() MOXHO HCIOJb30BaTh TOJbKO BHYTPH
STAJIOHHON MOJICIH.

BbigeneHue oTnagoyYHoW nevyaTtv LBETOM

Jlig yCcKOpeHMsI BU3YyalbHOI'O IMOMCKAa OTJAJOYHBIX COOOIIEHUH OIpENEIeHHOI0 BUAA B 00IEM
IIOTOKEC OTHaﬂOqHOﬁ neyatu MOXKHO HCIIOJIB30BAaTh MAaKpPOCHI L;GQMHOZZ OMAAOOYHOU neyamu.
CPPTESK COLORED DEBUG PRINT (ypoBeHB, 0BeT, 0BT QOoHaA, CoobOmeHme) U
CPPTESK_COLORED DEBUG PRINTF (ypoBewn, nser, useT doHa, ¢opmMar,
napaMeTperl), a Takke Makpocbl CPPTESK COLORED DEBUG PRINT FILE LINE() w
CPPTESK COLORED DEBUG PRINTF FILE LINE().

OmnpeenieHbl CIeAYIOIINE BETOBbIE KOHCTAHTHI (IPOCTPAHCTBO UMEH cpptesk: : hw):

e BLACK — 4YepHBIil;
e RED — KpacHBbIN;
e GREEN — 3€JICHBIN;
e YELLOW — KENTHIH;
e BLUE — CUHHH;
e MAGENTA — myponypHBbIi;
e CYAN — rony0oii;
e WHITE — Genblil.
IIpumep:
#include <hw/debug.hpp>

using namespace cpptesk::hw;

CPPTESK7COLOREDiDEBUGiPRINTiFILEiLINE(DEBUGiUSER, RED, BLACK,
"The input message is " << CPPTESK GET MESSAGE());

CPPTESK COLORED DEBUG PRINTEF (DEBUG USER, WHITE, BLACK,
"counter=%d", counter);
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YnpaBneHue oTcTynamu oTnago4yHoOM nevaTu

Hns ynpaenenuss omcmynamu TpPU BBIBOJE OTIANOYHBIX COOOIIEHMH MOXKHO MCHOJIB30BATh
Makpocel CPPTESK SET DEBUG INDENT (orcryn), CPPTESK BEGIN DEBUG INDENT u
CPPTESK END DEBUG INDENT. Makpoc CPPTESK SET DEBUG INDENT yCTaHaBJIMBaeT
BEJIMYMHY OTCTyna (LleJoe HEOTPHLATEIbHOE YMCIIO), BO3Bpallas €€ crapoe 3HayeHue. Makpochl
CPPTESK BEGIN DEBUG INDENT m CPPTESK END DEBUG INDENT HCHOJB3YIOTCS B
nape: IEepBbIM U3 HUX YBEIMYUBACT BEIMYMHY OTCTYIIA HA €IMHUILY, BTOPOM — 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 nevyaTu

[Ipu oTI2104HOM MIEYaTH YKA3bIBAETCS YPOBeHb BHIBOJUMOTO COOOIIEHHS. YPOBEHb XapaKTepU3yeT
CTENeHb BaXHOCTU cooOmieHuss. OOBIYHO Uit OTJIAMOYHBIX COOOIIEHUH pa3HBIX YPOBHEH
HCIIONB3YETCS PA3IMYHOE BblACNIeHHE LBETOM. OmpezeseHbl CIeNyKolue 3HAYEHUs YpPOBHEU
OTJIa{0YHOM TIeyaTH (IIPOCTPAHCTBO UMEH cpptesk: : hw):

e DEBUG MORE — HO,[[pO6HLIe OTJa0YHbIE COOOIIEHNS, BEIJaBaEMbIE HHCTPYMCHTOM;

e DEBUG INFO— 0a30BLIe OTJIAAO0YHBIE COOOIIIEHHUS, BLIJaBaeMbIE HHCTPYMEHTOM,;

e DEBUG USER — IOJIB30BaTEIbCKHUEC OTIAAOTHBIC COOOIIEHHNS;

e DEBUG WARN — npeaynpex/eHus (KaKk IpaBuilo, BEIJAIOTCS HHCTPYMEHTOM);

e DEBUG FAIL — cooOmeHus 00 ommoOKax (Kak IpaBUIlo, BBIAIOTCS HHCTPYMEHTOM).

CaMBIM  «BAJHCHBIMY ypoBHEM sBsieTCa DEBUG FATL, 3ateM — DEBUG WARN U T.1. Jlns
II0JIb30BATEILCKUX COOOIIEHNI OIIPEIECIICH OJUH YPOBCHb OTJIaJOYHON meyaTu — DEBUG_USER.

Hactponka otnago4yHom nevaTtm

Jlig HacTpoWKM 0O0beMa BBIBOJIa MOXKHO YKa3aThb )pPOGeHb OMIA0O0YHOU neuamu — TedaTarorcs
TOJIBKO COOOILEHHUSI C YPOBHEM HE MEHBUIMM 33JaHHOTO. JTO OCYILECTBIISETCS C IOMOIIbBIO
makpoca CPPTESK SET DEBUG LEVEL (ypoBeHB newvaTwu, BETHOM BEBOI). Makpoc
UMEeT elle OAUH OylleB MapaMeTp I[[BETHOM BEBOJ, BKIIOYAIOIUA WM OTKIHOYAOUIUI
UBeTOBOE BbuIeneHue. [lo yMoiuaHWIO YCTaHOBJIEH YpOBeHb mnedard DEBUG INFO. s
OTKJIIOYEHHUS OTIIAJOYHOHN ITeyaTh CIEOyET UCIIOJIb30BaTh CIelMaIbLHbBIN YPOBCHB DEBUG_NONE.

JlJis Ka)KI0TO YPOBHS OTJIAJJOYHOM TEeUaTH MOKHO 33J1aTh y8em 8616004 COOOIIEHUN STOTO YPOBHSI.
Jlns sToro mpeaHasHadeH Makpoc CPPTESK SET DEBUG STYLE (ypoBeHB, IBeT T3Ia,
useT ¢oHa Tsra, LBeT, LBeT (QOHA).
IIpumep:

#include <hw/model.hpp>

using namespace cpptesk::hw;
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// KOHCTPYKTOP STaJIOHHOM MOIEJIN

MyModel: :MyModel () {
// medyaraTe TOJBKO COoOOmeHns o6 ommbirax,
// BKJIOUMTE I[[BETOBOE BEIEJIEHIE
CPPTESK_SET_DEBUG_LEVEL(DEBUG_FAIL, true);

EESENEA) o message style

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