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BBepeHue

JIOKYMEHT SIBJISIETCSI KPATKUM CIIpaBOYHHKOM 1o uHCTpyMeHTy C++TESK Hardware Edition (nanee
C++TESK), Bxomsmemy B cocraB Habopa uHcTpymentoB C++TESK Testing ToolKit wu
IPeHA3HAYCHHOMY IS aBTOMATH3HPOBAHHOM Pa3paboTKu TecToBbIX cucreM wisi HDL-moxerneii®
anmaparypbl. THCTpyMEHT MOCTPOEH B COOTBETCTBHH ¢ 00mIeii konnenmueir UniTES K2,

ITox mecmosoii cucmemoii TIOHUMAETCS CIENHAIBHAS TPOrpaMma, KOTopas MyTeM I0jadd Ha
yenesylo cucmemy BO3JCHCTBHI ¥ aHalIM3a BbBIIABAEMBIX €U pE3y/IbTATOB OICHUBACT €¢
(GYHKIMOHATBHYIO KOPPEKTHOCTh. BO3IEHCTBUS Ha TECTHPYEMYIO MOJEIb TaKXKe Ha3bIBAIOTCS
cmumynamu, a pe3yabTaThl ee paboTel — peakyusmu. THUNUYHAS TECTOBAsk CHCTEMa COCTOHMT W3
TpeX OCHOBHBIX KOMIOHEHTOB: (1) cemepamopa cmumynos, CO3MAIOIIETO IMOCIIEIOBATEIBHOCTH
ctumyiioB  (mecmoevie  nocreoosamenvrocmu), (2) mecmosoco opaxynia, TPOBEPSIONIETO
NPaBUIBHOCTD peaknuii, u (3) nodcucmemol oyenxu noiHomvl mecmupo8anusl.

JlokymeHT ommchiBaeT Bo3MokHocTH CH+TESK, mpennasHaueHHble A cO3/aHUSI yKa3aHHBIX
BBIILIE KOMIIOHEHTOB TECTOBBIX CUCTEM, U BKJIFOUAET YEThIPE OCHOBHBIX pa3jielna:

o «Co30anue >manoHHOU MOOEIU»

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

o «Co3z0anue mecmogozo cyeHapus»

[lepBbic nBa pasjena OMHCHIBAIOT IMOCTPOCHUE OCHOBOIOJATAIOIIMX YacTe TECTOBOTO OpaKyia:
9MANOHHOU MoOenu, 3anaronie (yHKIMOHAIBHOCTD LEJICBOM CUCTEMBI, U adanmepa SMmaloHHOU
MoOdenu, CBS3BIBAIONICTO STAIOHHYKO MOJETbL C IeJeBOd cucreMol. TpeTwii pas3jien MOCBSIIECH
OLICHKE TIOJHOTHI TECTUPOBAaHUS Ha OCHOBE mecmogo2o nokpwvimus. llocmeanuii pasnen
pacckas3bIBaeT O CO3JAHUU MeCmOoB8020 CYeHapus — OCHOBHOM 4acTH TeHepaTopa CTUMYJIOB.

Bonee moapobHOE omucaHHe MHCTpYMEHTa AOCTYymHO B nokymente «C++TESK Testing ToolKit:
Pykoeoocmeo nonvzosamens».

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

NoapepKka yctapeBLUMX BO3MOXHOCTEN

ITpu pasButun C++TESK oGecneunBaercsi COBMECTMMOCTb HOBBIX BEpPCHM WHCTpYMEHTa C
TECTOBBIMU CHCTEMaMH, Pa3pabOTaHHBIMH C TIOMOIIbIO Ooyiee crapbix Bepcuil. I[Ipy BHeceHHH B
MHCTPYMEHT HW3MEHEHHs, HECOBMECTHMMOTO C MpPEIbIAYIIMMU BEPCUSIMH, 3TOMY H3MEHEHUIO

COITOCTABJIICTCS HOMEp COOpkH B ¢dopmare Trmmam, Hampumep, 110415 — 15 ampens 2011 1.
HoBas mpaBka Jemaercs J[JOCTYIIHOM TONBKO TMPHU HAJISKAIIEM OMpENeIeHuH Makpoca
CPPTESKHW_VERSIONs. Hanpuwmep, -DCPPTESKHW VERSION=110415, BKJIFOYAET

MOAJEPKKY HECOBMECTUMBIX W3MEHEHUH, caemanHbix n0 15 ampens 2011r. BKIIOYUTENBHO.
Kaxxnas cOopka HHCTpYMEHTA COACPKUT IOTHBIN CITMCOK TAaKUX H3MEHCHUH.

B noxyMeHTanuM He ONMUCHIBAIOTCS YCTapeBIIME BO3MOKHOCTHM MHCTpyMeHTa. [[s Tex cpeiacTs,
KOTOpPBIE HE COBMECTUMBI C YCTAPEBIIMMHU BO3MOXKHOCTSIMH, YKa3bIBAaCTCSI HOMEp COOPKH, HAUUHAS
C KOTOpoil oHu mojaepxkuBatorcsi. Hanpumep, dpasza «cpedcmea nodoeporcusaromes, HA4uUHAs co

! HDL (Hardware Description Language) — Ki1acc si3bIKOB, HCIIONB3YEMBIX ISl OIMCAHHS AITAPaTyPEL.

2 http://www.unitesk.ru

3 HpI/I HCIIOJIb30BAHMHM KOMIUIISITOPOB JCC 3TO ACIACTCS onuneﬁ —DI/IMF[_MaKpOC’a:SHCVIEHue.


http://www.unitesk.ru/
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cooprxu 110415» o3Havaer, 4yTO AJIT BOSMOXKHOCTH HCIIOJNIB30BAHMS ITHX CPEACTB HEOOXOIMMO,
yTOOBI OBLIM BBIMIOJHEHBI ABa ycioBus: (1) cOopka nnctpymenTa umeetr Homep 110415 umu Bhime,
(2) npn KOMIMIIALIMK TECTOBOW CHCTEMBI yKasaHa onuus —DCPPTESKHW VERSION=c6opxa,
rae c6opkxa He MeHble 110415.

Ecnn HekoTopble ycTapeBIIME BO3MOXKHOCTH HHCTPYMEHTA HE HCIOJIB3YIOTCS WM MEHIaloT
Pa3BUTHIO HHCTPYMEHTA, Pa3pabOTYUKU MOTYT OTKAa3aThCs OT UX MOAJIEPKKH. B aTOM citydae mpu
KOMITWJISIIIAA  TECTOBOW CHCTEMBI, WCIIONB3YIOMIEH O3TH BO3MOXHOCTH, OYAET BBIIABATHCS
COO0O011IeHUE, OMUCHIBAIOIIIEE CIIOCOO YCTpaHEHUS MPOOIEMBI.

[Tpy KOMOWISAIMH TECTOBBIX CHCTEM, pa3zpaboraHHbIXx ¢ nomombio C++TESK, nHacrositenbHO
peKoOMeHIyeTCsl HCII0JIb30BaTh ONIUI0 KOMITHIATOpa ~DCPPTESKHW VERSION=c6opKa.

CornaweHusa Nno MMeHOBaHUIO

Slnpo WHCTpyMEHTa pealn3oBaHO B (opme OMOIMOTEKH Ha s3bIKe mporpammupoBanus C++.
JlocTynHbIe JUIsl UCHIOIB30BAHUS CPEACTBA CTPYIIIMPOBAHBI 110 CIEAYIOIUM IPOCTPAHCTBAM UMEH:

e cpptesk: :hw— cpeacTBa co3qaHus TAJIOHHBIX MOJENEH annaparypsl U UX aJanTepos,;
e cpptesk: :ts— 6a30BbIC CpeCcTBA Pa3pPAOOTKU TECTOBBIX CHCTEM;

e cpptesk::ts::coverage — CPeACTBA OIMCAHUS TECTOBOIO IIOKPBITHS,

e cpptesk::ts::engine — OuOIMOTEKA 06XOILIH/II<OB4;

e cpptesk::tracer — cpeacrsa TPaCCUPOBKH,

e cpptesk::tracer::coverage — CpPeaACTBAa TPACCUPOBKHU OKPBITHS.

Mmnorue cpencrsa C++TESK peannzoBansl B popme MakpocoB. [ n30exaHust KOH(QIUKTOB UMEH
Ha3BaHMs BCEX MAKPOCOB MMEIOT mpepukc CPPTESK , Hanpumep, CPPTESK MODEL (mms). B
o01eM citydae A KaXI0ro Makpoca ONpeAesIeHbl 1Ba JOMOJHUTEIbHbBIX albTEPHATUBHBIX UMEHHU!
cokpawjeHHoe uMms, TolydaeMoe oTOpacbiBaHMeM mpepukca CPPTESK , U Kopomkoe ums,
II0JIy4a€MO€ JOTIOJIHATEIBHBIM «CXKaTHEM» COKpAIleHHOTo HMMeHH. Hampumep, g makpoca
CPPTESK ITERATION BEGIN AOCTYHHBI JABa albTEPHATUBHBIX UMEHU. ITERATION BEGIN
1 IBEGIN. UToObl MMETh BO3MOKHOCTh HCHOJIB30BATh COKPALIEHHBIE U KOPOTKHE UMEHA, CIeIyeT
ompenenuTh Makpockl CPPTESK SHORT NAMES u CPPTESK SHORT SHORT NAMES
COOTBETCTBEHHO.

Co3pgaHue 3TanoHHOU MmoAaenu

Omanonnot mooenvio Ha3bIBACTCS OMPEEICHHBIM 00pa30M CTPYKTYPUPOBAHHBINH HAOOP KJIACCOB,
OTHCHIBAIONINI  (PYHKIIMOHAIBHOCTh II€JIEBOM CHCTEMbl Ha HEKOTOPOM YpPOBHE a6CTpaKuHH5.
DranoHHas MOJENb COCTOUT U3 KIACCO8 COOOWeHUll, OIUCHIBAIOIINX (QopMaT BXOJIHBIX H
BBIXOJIHBIX JIaHHBIX (CTPYKTYpy CTHMYJIOB U peEakIil), OCHO8HO20 Kiacca W Habopa
BCIIOMOTaTeNbHBIX KJIACCOB. B JanbHEHIIEM MOM SMAlIOHHOU MOOebl0 TOHUMAETCS OCHOBHOM
KJIaCcC STAIIOHHON MOJCIH.

* OGXOMYMKAME HA3BIBAIOTCS OMOTMOTEUHBIC KOMIIOHEHTH HHCTPYMEHTA, MCIIONb3yeMbIe Ul TIOCTPOSHHS TECTOBOI
MOCJIeIOBATENEHOCTU. BX0oHOM HH(pOpManmell Uit 00X0M4rKa SBISIETCS TECTOBBIN ciieHapuil (cM. pasnen «Cozdanue
Mecmoso2o CYeHapusay).

S I/IHCprMeHT IIO3BOJIACT pa3pa6aTbIBaTL KakKk a6CTpaKTHLI€ q)yHKHI/IOHaJ'H)HI)Ie MOACIN, TaK WU ACTAaJIbHBIC MOJCIIH,
OIMUCBIBAIOIINE LEJICBYIO CUCTEMY C IMOTAKTOBOM TOYHOCTEIO.
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Knacc coobweHus

Knaccvl coobuyenuii 1eKnapupyoTcs ¢ IOMOIb0 Makpoca CPPTESK MESSAGE (rms) . BHyTpu
JIEKIapanuu IOJDKHA IIPUCYTCTBOBATH CTpOYKa CPPTESK SUPPORT CLONE (rmMs),
OTpeIEIAIONIAs METO ] KOTUPOBAHUS COOOIICHHS mMMsT* clone ().
IIpumep:

#include <hw/message.hpp>

CPPTESK MESSAGE (MyMessage) {

public:

CPPTESK_SUPPORT CLONE (MyMessage)
}i

3aMeuyaHue: HAJTUYUE CTPOKU CPPTESK SUPPORT CLONE (rms) 00s13aTeNbHO.

PaHaomusaTop BXo4HOro coooueHus

B kiacce BXOAHOTO COOOIIEHUS TOJDKEH MeperpyaThCsi BUPTYaIbHbBIN MeToa randomize () —
panoomuzamop  cooOmieHus. JIJIs 3TOro MOXKHO HCIIOJIB30BaTh  CHEIUATIbHBIE MaKpPOCHI
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 IOJICH TaHHBIX MOYKHO HCIIOJIB30BaTh CJICOAYIOIINEC MAaKPOCHI:

e CPPTESK RANDOM (Twm) — TeHEpanus CIIy4ailHOTO 3HAYE€HUS 3aJaHHOTO
LEJTOYUCIICHHOTO TUIIA;

e CPPTESK RANDOM WIDTH (Tmn, pa3psAHOCTE) — IEHEpalus CIlyd4alHOro 1eJI0ro
YHCIIa 3aJaHHON pa3psIHOCTH,;

e CPPTESK RANDOM FIELD (Tmmo, MMH paspsn, MakC paspsn) — IeHepaius
CIIy4aifHOTO IIEJIOTO YKCia ¢ HyJIeBBIMU OMTaMU 3a IpeielaMy YKa3aHHOTO TS,

e CPPTESK RANDOM RANGE (117, MWH 3HayYeHue, MakcC 3Ha yeHmne) —
reHepanus CIy4aliHOro 4ucia U3 3aJJaHHOrO IEJIOYMCIEHHOTO CErMEHTA;

e CPPTESK RANDOM CHOICE (Tmmn, 3HaveHwume 1, ..., BHAYEHME nN) —
CIIy4aiHbII BBIOOp U3 3aJaHHOTO MHO>KECTBA 3HAYEHU I MPOU3BOJILHOTO THIIA.

3ameuaHue: paHJAOMHU3ATOP MOKHO HE OMPEIENSITh, €CIH TMOJIS JAaHHBIX COOOIICHHS OMUCAHBI C
MTOMOIIIBIO CHIEIUATBHBIX MAKPOCOB (CM. pasnen «I1o/1s1 OaHHbIX COOOUeHUS).
KomnapaTtop BbIXO4HOro coooLweHuns

B knacce BBIXOJHOTO COOONICHHUS JOJKEH MEepPerpy)aThCs BUPTYadbHBIM METOA compare () —
Komnapamop cooOueHus. [ 3TOro MOKHO HCIIOJb30BaTh CHENUAIBHBIE MaKpoChl (cOopka He
ke 110428) CPPTESK {DECLARE|DEFINE} COMPARATOR.



C++m C++TESK Hardware Edition: KpaTtkuii cnpaBo4Huk. Bepcusa 1.0, 21/11/2011 | © 2011 UCIM PAH

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"; }
// HOycTasi CTpOKa MHTEPIPEeTHUPYEeTCS KakK OTCYTCTBME OUMOOK
return COMPARE OK;
}

3ameuyaHHe: KOMIIApATOpP MOXKHO HE OMPEIENATh, €CJIU MOJIA JaHHBIX COOOIIEHHUS OIMUCaHBI C
MTOMOIIIBIO CHEIUATBHBIX MAKPOCOB (CM. paznen «[1o/1s1 OaHHbIX cOOOUeHU).

Mons paHHbLIX cooOLWeHUus

Jia  pexmapanuy  LEJIOYHCICHHBIX nojell OaHHbIX COOOIIEHUs TMpeAHa3HAuYeHbl CIEIyIOIIue
MaKpOCHI:

e CPPTESK DECLARE FIELD (MMs, paspsaoHOCTE)
JEKIapUpPyeT LETOUYUCICHHOE I10JI€ C 3aJaHHBIM HMEHEM U Pa3psAHOCTEBIO.

e CPPTESK DECLARE MASKED FIELD (mMMsa, paspsagHOCTB, MAaCKa)
JEKJIApUPYET LEITOYUCIEHHOE T0JIE C 3aIaHHBIM UMEHEM, PAa3pPSAIHOCTHIO U MACKOM.

e CPPTESK DECLARE BIT (rmmMs)
ﬂeKHappreTOﬂHO6HTOBOCHOHCC3aﬂaHHLm1HMeHeM.
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: pa3psAHOCTh MOJIEH TaHHBIX HE JI0JDKHA MPEBbIIaTh 64 outa.

Bce 3anexnapupoBaHHbIe TOJS JaHHBIX JTOJKHBI OBITH 3apETUCTPUPOBAHBI B KOHCTPYKTOPE Kiacca
COOOMICHUSI C TMOMOIIBIO OJHOTO W3 MaKpPOCOB: CPPTESK ADD FIELD (mosiHOe mMs) WA
CPPTESK ADD INCOMPARABLE FIELD (nosHOe mMs). BTOpoW Makpoc OTIMYAeTCs OT
IIEPBOTO TEM, YTO PETUCTPUPYEMBIE C €TI0 IIOMOIIBIO I10JIs1 TaHHBIX HE YYaCTBYIOT B CPaBHEHHUH IPHU
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 PETHCTPAIMH TOJEH YKa3bIBa€TCS WX TOJTHOE MMs, BKJIIOYAOIIEE MMs Kllacca
COOOIIIeHUS.

dmanoHHas modesib

Omanonnas mooens (0OCHOBHOU KIACC IMANOHHOU MOOeau) NEKIAPUPYETCs ¢ TOMOIIBI0 MaKpoca
CPPTESK MODEL (7).
IIpumep:

#include <hw/model.hpp>

CPPTESK_MODEL (MyModel) {

}i

B sTtanonHoit Moaenu ACKIApUPYIOTCS 6X00Hble U 8bIXOOHble uHmepgelicvl, onepayuu, a Takxe
BCIIOMOTATEIILHBIC 1poyeccyl U TaHHbIC, HEOOXOJUMBIC JIJIsT OTIMCAHUS OTICPAIUHi.

UHTepcenc

Bxoousie u 6vixoonvie unmepgeticol STATOHHON MOJEIH JEKIAPUPYIOTCS C MOMOIIBIO MaKpOCOB
CPPTESK DECLARE {INPUT|OUTPUT} (rms1) COOTBETCTBCHHO.

IIpumep:
#include <hw/model.hpp>

CPPTESK_MODEL(MyModel) {

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

}i

Bce 3anmexnmapupoBaHHble UHTep(dEWChl MOMKHBI OBITH 3aperMCTPUPOBAHBI B  KOHCTPYKTOpE
ATaJOHHON MOJEIH C TOMOIIBIO MAaKpOCOB CPPTESK ADD {INPUT|OUTPUT} ().

IIpumep:

MyModel: :MyModel () {
CPPTESK_ADD_INPUT(input_iface);
CPPTESK _ADD OUTPUT (output iface);

}

Mpouecc

Ilpoyeccer SBISIIOTCSA OCHOBHBIM CpEACTBOM (YHKIMOHAJIBHOM CHElU(UKAIUK  arnapaTypsl.
ITponieccel moapazaensatorcss Ha onepayuu (cM. pasnen «Onepayus») U 6HYMpeHHUE RPOYECCH.
Omnepanyy ONMUCHIBAIOT JIOTUKY pabOThI IENIEBOM CHUCTEMBI, CBSI3aHHYIO ¢ 00pabOTKOM CTUMYIIOB
oTpesieNieHHOro Tumna. BHyTpeHHue mpoliecchl MCHOJB3YIOTCSA ISl ONpeNeieHus] Opyrux, Oosee
CJIO’KHBIX IIPOLIECCOB, B TOM YHCJIE ONEPALIUN.

Jlexnmapanuss W ONpeleseHUuEe IPOLECCOB ASTAJIOHHOW MOJENN OCYIIECTBISIETCS € MOMOIIBIO
MakpocoB CPPTESK {DECLARE |DEFINE} PROCESS (rms) . Onpenenenue npouecca J0JKHO
HAaYUMHATBCA BBI30BOM Makpoca CPPTESK START PROCESS (), a 3akaHYMBaThCs BbI30BOM
Makpoca CPPTESK STOP PROCESS ().
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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 () ;
}

3ameuaHue. TPU OINPEICICHUU Mpollecca JIOMYCKAaeTCsd TOJIBKO OIHO HCIOJIB30BaHUE MakKpoca
CPPTESK START PROCESS (), KoTOpo¢ 00BIYHO OpeAlISCTBYET ONMCAHMUIO JIOTUKH IIpolecca.

Cemantka CPPTESK STOP PROCESS () cX0a C CEMaHTHKOHW omeparopa return — IpH
BBIIIOJIHEHUH 3TOI0 MaKpOCa OCYIIECTBIISICTCS BBIXOJ] U3 METO1a IIpolecca.

3amMeuyaHune: 3alpelIacTCs Ha3bIBaTb IMPOHECC HMEHEM process, IOCKOJIbKY 3TO HMIA
3ape3epBUPOBAHO.
lMapamempsbi npoyecca

[Tporiecc umeer He MeHee Tpex napamempos. (1) kowmexcm BBIIOAHEHUs mporecca, (2)
unmepghetic, acCOIMUPOBAHHBIA ¢ mporeccoM, u (3) coobwenue. J{ns moctyna K mapamerpam
IpoIiecca UCIOIb3YIOTCS CIETYIONNEe MAaKPOCHI:

e CPPTESK GET PROCESS () — IOJIy4CHHE KOHTEKCTA,
e CPPTESK GET IFACE () — nonydeHue UHTepdeiica;
e CPPTESK GET MESSAGE () — HOJIly4eHHE COOOLIECHHUS.

HpI/IBeI[eHI/Ie napaMeTpa-coo61ueHI/I;1 K HY’)KHOMY THITY OCYHICCTBJISACTCA C IOMOIIIBIO MAKPOCOB!
e CPPTESK CAST MESSAGE (kjacc COOOWEHM) ,
e CPPTESK CONST CAST MESSAGE (kjtacc cCOOOWEeHM) .
IIpumep:
#include <hw/model.hpp>
CPPTESK DEFINE PROCESS (MyModel::internal process) {
// KONMMpOBaHME COOOMEHMUS B JIOKAJIBHYIH [IepEMEHHYI0
MyMessage msg = CPPTESK CAST MESSAGE (MyMessage) ;
// MOJIydYeHMe CCEUIKM Ha COOOlIeHMe
MyMessage &msg ref = CPPTESK CAST MESSAGE (MyMessage) ;

// HoJIyyeHme KOHCTAHTHOM CCBUIKM Ha COOOIeHMe
const MyMessage &const msg ref = CPPTESK CONST CAST MESSAGE (MyMessage);

Mpuopumem npouecca

[Tpu BBIMONIHEHUH KaXKAOMY IPOILECCY STATIOHHOM MOJIENH COMOCTABISCTCS npuopumem — 1eNoe
0e33HaKOBOE YHCIIO, MPUHUMAIOIICE 3HaUeHHsI 13 oTpe3ka [1, 255] (3Hauenue 0 3ape3epBUPOBAHO).
[TpuopuTer BIUSET HA OYEPETHOCTH BBIMOJHEHHUS NPOIECCOB BHYTPU OJHOTO TaKTa (CHaydania
BBINIOJTHSIIOTCST TIPOLIECCHI € OONBIINM MPUOPUTETOM, 3aT€M — C MEHBIINM). [IpHOpUTETHI MOTYT
HCIIOJIb30BATHCA MPHU COIMOCTABJIICHUHU peaKHI/Iﬁ LICJIGBOP'I CUCTCMBbI C DTAJIOHHBIMU PCAKIIUAMU (CM.
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pasnen «Apoump peaxyuti»). Ilpu 3amycke Bce MPOIECCH TMOTYYarOT OJWHAKOBBINA MPUOPUTET
(NORMAL_PRI ORITY). Jlsist pabOTHI ¢ IPUOPUTETAMH HCIIOIB3YIOTCS CIIEAYIOIINE MAaKPOCHL:

e CPPTESK GET PRIORITY () — mOJIy4CHHE PHOPUTETA MpOLIEcca.
e CPPTESK SET PRIORITY (mpmopmreT) — yCTaHOBKA IPUOPUTETA IIPOLIECCa.

Hekotopple KOHCTaHTBI Uil 3HAYEHUH NPUOPUTETA OIPEACICHbl B MEPEYUCIUMOM THIIE
priority t (mpocrpaHcTBO UMEH cpptesk: :hw). OCHOBHBIMU U3 HUX SIBISIOTCS:

e NORMAL PRIORITY — HOPMaJbHbII IPUOPUTET;
e LOWEST PRIORITY — MHHHUMAJIbHBIA IPUOPUTET;
e HIGHEST PRIORITY — MakCUMaJIbHbIA IIPUOPUTET.

ITpumep:

#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

Z[J'IH MOZICIIMPOBAHUSA 6PEMEHHBIX 3a()€p9fC6K B OIIMCaHHWHU MPOLUECCOB MOKHO HCIIOJb30BATh
CJICOAYIOIIUEC MaKpPOCHI:

e CPPTESK CYCLE ()
3a)lep>KKa B OUH TAKT.

e CPPTESK DELAY (umMCJIO TaKTOB)
3a7iepiKKa B HECKOJILKO TaKTOB.

e CPPTESK WAIT (ycisoBue)
3aJ€prKKa 10 BBIMOJHECHUS YCIOBUA.

e CPPTESK WAIT TIMEOUT (ycrmoBme, TamMayT)
OrpaHUYEHHAs [0 BPEMEHU 3aJIEPKKa J10 BHITIOJIHEHUS YCIOBUS.

IIpumep:

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

CPPTESK DEFINE PROCESS (MyModel::internal process) {

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

CPPTESK CYCLE () ;

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

// OxmmaHme BEIIOJIHEHMS yCJIOBMsS outputs.ready,

// HO He 6ojsiee 100 TakTOB
CPPTESK_WAIT_TIMEOUT (outputs.ready, 100);

11
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3anyck npouyecca

3anyck npoyecca 3TAJIOHHON MOJENH U3 IPYroro Mpouecca OCyleCTBISIETCS ¢ MOMOLIBIO Makpoca
CPPTESK CALL PROCESS (pexmmM, wuMsa mnporecca, uHTepderic, coobmeHue), TAE
peXxuM UMEET OAHO M3 JABYX 3HadeHuil: PARALLEL wim SEQUENTIAL. B mepBom ciydae
CO3J1a€TCsl OTHAEJIbHBIM MPOLIECC, BBIIOJHSAEMbIA MapaJUIEIbHO POJMUTENBCKOMY Ipoueccy. Bo
BTOPOM CIIy4a€ OCYLISCTBISIETCS IIOCIENOBATEIBHOE BBIIOJIHEHUE: CHa4dajga BbIIOIHICTCS
3aIyCKaeMblii TPOIECC, a IOCJIe €ro 3aBepUICHHS BO300OHOBISETCS padoTa POIUTEIHCKOTO
rpoiiecca.

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

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

// Bamyck mporecca M OXMIaHwe eIr'o 3aBepleHMs
CPPTESK CALL PROCESS (SEQUENTIAL, internal process,
CPPTESK GET IFACE (), CPPTESK GET MESSAGE());

}

3ameuaHue. CcO3/1aBaTh HOGble MPOLECCHl MOYKHO M3 JIIOOBIX METO/0B STAJIOHHOW MOJENIH, a HE
TOJIBKO M3 METOJ0B, OIMCBIBAIOIIUX Mpouecchl. s 3TOro cieayer UCnoiab30BaTh CHELUAIBHBIN
Makpoc CPPTESK CALL PARALLEL(mMs mporecca, uHTEepderc, coobmeHne).
3amyck mpouecca B pexume SEQUENTIAL U3 MET0/1a, HE SIBIISIOIIErocs MIPOLIECCOM, 3alpEIIEH.

lMonyyeHue cmumyna

BuyTpn mnpomecca MOXHO MOJEIUPOBATh nNOIYYEHUe Cmumyla 1O OJHOMY U3 BXOJHBIX
uHTepgeiico. Jlna sToro wMcnomedyercs Makpoc CPPTESK RECV STIMULUS (pexwmM,
mnHTepperic, coobmenue). Ilpn ero BBHINOJHEHUM TECTOBAsI CHUCTEMA IMOJAET CTUMYJ Ha
LIEJIEBYI0 CHCTEMY, 3allyCcKasi aJalTep COOTBETCTBYIOUIETO BXOJHOIrO MHTepdeiica (cM. pasnen
«Aoanmep 6xooHozo unmepgeiicay). CeMaHTUKa apaMeTpa pexrM ONUCAaHa B pasjene «3anyck
npoyeccay.

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

// MomenmMpoBaHME MOJIYYEHMs CTUMYJIa
CPPTESK RECV_STIMULUS (PARALLEL, input iface, input msg);

lMocbinka peakyuu

MonenupoBaHue nOCbIIKU —peaxkyuu TPOLECCOM OCYHIECTBISETCA C IOMOIIBIO Makpoca
CPPTESK SEND REACTION (pexmm, wuHTepderic, coobmeHue). lIpu ero BbIIOJIHEHUH
TECTOBasl CHCTEMa 3allyCKaeT aJlalTep COOTBETCTBYIOIIETO BBIXOJHOTO HHTepdeiica, KOTOpHIH
3allycKaeT LUK OXUIAHUS peakUM IeJeBOH CUCTEMbI, a TIOCJe TMOJIyuYeHHUs peakUuu u
npeodpasyet ee B (hopMy 00bEKTa COOTBETCTBYIOLIETO Kiacca cooOueHus (cM. pasaen «4danmep
8b1X00H020 unmepgetica»). Ilocme 3TOro TectoBas CHUCTEMa CPAaBHUBAET ATAJOHHOE 3HAYCHHE
COOOIIEHUsI € MOJYYEHHBIM, HCHOJb3yd Kommapatop (cM. paspen «Komnapamop 6bixo0Ho2o
coobuenusa»). CeMaHTHKa IapaMeTpa pexr M OIIMCaHa B pa3jiese «3anyck npoyecca.

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

CPPTESK DEFINE PROCESS (MyModel::some process) {
// MOIEemMpOBaHME MNOCEUIKM PEAaKIIMNA
CPPTESK_SEND REACTION (SEQUENTIAL, output iface, output msg);

Onepauus

Jlekmapanusi M OMNpeneieHue unmeppelcHvlx onepayuli dTATOHHOW MOJEIH OCYIIECTBISICTCS C
noMompo  MakpocoB CPPTESK {DECLARE|DEFINE} STIMULUS (rms). Onpenenenue
JOJDKHO HAa4MHAaThes ¢ Makpoca CPPTESK START STIMULUS (pexrM), a 3aKaHYUBATHCS
CPPTESK STOP STIMULUS ().
ITpumep:

#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: onepann SABJIIFOTCA YaCTHBIM ClIydacM IPOHCCCOB, IIOGTOMY B HHUX MOKHO
HCIIOJIB30BATh BCC KOHCTPYKIMHU, OINMMCAHHBIC B Pa3aciic «Upouecc».

3ameuyanme. BbI30B Makpoca CPPTESK START STIMULUS (pexrm) PaBHOCHUIIEH BBI3OBY
makpoca CPPTESK RECV STIMULUS (pexwmmM, ...), KOTOPOMY B KadecTBe HMHTepdelica H
COOOIIEHNUs IepeIatoTCsl COOTBETCTBYIOIIME apaMeTPhl ONEepaltu.

®yHKLUMMN 0GpaTHOro Bbi3oBa

B 6a30BoM Kiacce A3TAJOHHON MOJENH OMPEICIICHB HECKOJIBKO (QYHKYUll 0Opammno2o 6ul306a
(callbacks), koTopbie MOXHO Tieperpyartb B 3TaloHHOW Mojenud. OCHOBHOW (DYHKIHMEH TaKoro
TUIA gBJIAeTCI onEveryCycle ().

®yHkyusi onEveryCycle
Oynkusa onEveryCycle () BbI3BIBAETCA B HAYaJIE KAXKIOTO TaKTa pa60TLI ATAJIOHHON MOJEIH.
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;

}

13
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CosgaHune apantepa 3TanoOHHOM MoAenu

Aoanmepom smanonnoti modenu (meouamopom) Ha3bIBACTCS KOMIIOHEHT TECTOBOH CHCTEMBI,
OCYILECTBISIOUINI CBSI3bIBAHUE STAJIOHHOM MOJEIM C LENEBOM CUCTEMOM. AnanTep ATaJOHHON
MOJIEJIN OCYILECTBIIAET cepuanuzayuto OOBEKTOB BXOJHBIX COOOIIEHHH B MOCJIEIOBAaTEIBLHOCTh
3HAUEHUN BXOJHBIX CHUTHAJIOB, decepuanu3ayuio TMOCIEA0BATEIbHOCTH 3HAYEHUH BBIXOJHBIX
CUTHAJIOB B OOBEKTHI BBIXOJHBIX COOOIIEHUN U conocmagienue NOTyYeHHbIX OT LEeJIEBOM CHCTEMbI
peaxkuuii ¢ 3TaJOHHBIMH 3HAUYEHUSIMHU.

Adanmep amasioHHoU modesnu

AjanTep 3TaJOHHON MOJENH MPEACTaBIseT cO00W MoKIace Kjacca 3TaJoOHHON monenu. s ero
JCKJIapaliuy UCnob3yercs Makpoc CPPTESK ADAPTER (mMsa amanTepa, wMsS MONEJIN) .

IMpumep:
#include <hw/media.hpp>

CPPTESK ADAPTER (MyAdapter, MyModel) {

bi
B amantepe sTanoHHOM MOIETH NEKIAPUPYIOTCS MemoObl CUHXPOHU3AYUU, A0ANnmepbl 6XOOHbIX 1
BLIXOOHBIX UHMEPElCO8, NPOCIYUBAMENU BLIXOOHBIX UHMePelicos N apoumpvl peaxkyutl.
CuHXpoHusaTop

Cunxponuzamopom Ha3bpIBacTCd HU3KOYPOBHEBAsl 4acTh aJanTepa STAJOHHONW MOJENH, KOTOpas
OTBEYACT 3a CHHXPOHM3ALUIO TECTOBOW cucreMbl ¢ Tectupyemoil HDL-mopensro. Peanuzanms
CUHXPOHH3ATOPA 3aKIH0YAETCS B IEPETPY3KE IATH METOIOB a/lalTepa:

e voild initialize () — MHHIHAIW3ALUS TECTOBOM CUCTEMEI,
e void finialize () — 3aBepLIEHHUE TECTOBON CUCTEMBI,
e void setInputs () — CHHXpPOHU3ALUSA BXOJOB;

e void getOutputs () — CHHXpOHU3ALMS BBIXOI0B;

e void simulate () — CHHXpOHH3ALHSI BPEMEHH.

ITpu Bepudukanuu Verilog-mozaeneit anmapaTypsl JaHHBIE METOABI MOTYT OBITH PEaTM30BaHBI C
ucnonszoBannem wuHTepdeiica VPl (Verilog Procedural Interface). [ns aBTromartusaiuu
MMOCTPOCHUSI CHHXPOHHU3ATOpPAa MOXET OBITh TaKXKE HCIOJIb30BaHA YTHUIIUTA VeriTool®. B srom
ciy4ae Juisl YIpOIIeHUs JeKJIapaluu ajanrepa 3TAJIOHHONW MOJAENIN MOKHO HCIOIb30BATh MAaKpOC
CPPTESK VERITOOL ADAPTER (mMsa anmanrTepa, MMS MOIEJIM) .

IIpumep:

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

CPPTESK VERITOOL ADAPTER (MyAdapter, MyModel) {

}i

® http://forge.ispras.ru/projects/veritool
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DyHKIMKA U CTPYKTYPHI JaHHBIX (M0 inputs U outputs), UCMOMB3YEMbIC AL OMPEICICHUSI
METO/IOB CHHXPOHH3AIINH, TCHEPUPYIOTCS aBTOMaTH4ecku yTunuToir VeriTool Ha ocHoBe aHanm3a
unrepdetica Verilog-monenu.

3amMeyaHMe: IIPM HCHONB30BaHUM Makpoca CPPTESK VERITOOL ADAPTER [JeKIapupOBaTh
nojil inputs M outputs M meperpykarb METOIBI CHHXPOHU3AaTOpa U JIEKIapUpOBaTh B Kjacce
110JI1 He TpedyeTcs.

ApanTtep BxogHoro uHrepcenca

Aoanmepom 6xo0Ho20 unmepghetica Ha3bIBAETCS MPOLIECC, ONMPEACIICHHBIA B aJanTepe 3TaJTOHHOMN
MOJIETIM ¥ COTIOCTaBJICHHBIA OJHOMY W3 BXOIHBIX MHTep(delcoB. Axantep BXoaHOTO MHTEpdeiica
3alyckaeTcss HpH  BbI3oBe Makpoca CPPTESK START STIMULUS (pexrm) (cM. pasgen
«Onepauu}z») nmu CPPTESK RECV STIMULUS (pexwumM, wuHTEepderc, coobumeHue) (cm.
pasnen «llonyuenue cmumyna»). Jlexnapanus ¥ ONpeIeICHUE aaanTepa BXOJIHOTO HHTepdeiica
OCYILIECTBISIETCS] OOBIYHBIM IS IIpoLiecca 00pa3oM.

Crnenyer oOpaTuTh BHUMaHHE Ha TO, YTO B aJanTepe BXOJHOTO HMHTepdeiica HEemoCpeICTBEHHO
nepes; HayajaoM cepualu3alii HeoOXOAUMO 3axeamums UHTEpdeic. ITo Aenaercss ¢ NOMOILBIO
makpoca CPPTESK CAPTURE IFACE (). COOTBETCTBEHHO B KOHIIE CEpHAIM3alUM MHTEpQeic
TOJKEH OBbITH OCBOOOXK/IEH. Jus 3TOr0 UCIIOJIb3YeTCs HapHbIN MakKkpoc
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 mnpoijecca Cepuaim3aliin
CPPTESK_START PROCESS() ;
// BaxBarT BXOOHOI'O MHTepderca
CPPTESK CAPTURE IFACE (),
// ycTaHOBKAa cTpoba 3alycka ONepalmn
inputs.start = 1;
// YCTaHOBKA MHOOPMAILMOHHEIX CUI'HAJIOB
inputs.addr = msg.get addr();
inputs.data = msg.get data();
// Bamepxka B OIOMH TaKT
CPPTESK _CYCLE () ;
// cbpoc cTpoba 3Bamycka oneparmn
inputs.start = 0;
// ocBOBOXIEHME BXOOHOI'O HMHTEpderica
CPPTESK RELEASE IFACE();
// BaBepmeHue MOpoIlecca Ceprain3aln
CPPTESK_STOP_ PROCESS () ;
}

ConocraBnenue aganrepa ¢ HHTepGEHCOM OCYIIECTBIISETCS B KOHCTPYKTOPE C MTOMOIIBI0 MaKpoca
CPPTESK SET INPUT ADAPTER (MMsa mHTep@erica, INOJHOE MMsS analTepa).

IIpumep:

MyAdapter: :MyAdapter
CPPTESK_SET INPUT ADAPTER (input iface, MyAdater::serialize input);

b
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3aMeuaHMe: NPU PErHCTPALlMU ajanTepa BXOAHOro MHTep(elica yka3bIBaeTcs €ro MOJHOE MM,
BKJIIOYAIOLIee UMs KJacca aJlanTepa STaIOHHON MOJIEH.

ApanTtep BbixogHoro uHtepdenca

Aoanmepom 6vixo0H020 unmepgerica Ha3bIBAE€TCs MPOLECC, ONPEEICHHBIN B alaNTepe STaJIOHHON
MOJIJIN M CONOCTABJICHHBI OAHOMY M3 BBIXOAHBIX MHTEp(EHcoB. Apantep BbIXOIHOTO
uHTepdeiica 3amyckaercs IpH BbI3oBe Makpoca CPPTESK SEND REACTION (pexmM,
uHTeperic, coobmenme) (cM. pasgen «llocviika peakyuu»). Ilpu omnpeneneHun apanrtepa
BBIXOJIHOTO UHTEpdeiica MOKHO HCII0JIb30BaTh CIEIYIOINE MAKPOCHI:

e CPPTESK WAIT REACTION (ycisoBue)
OKHMJIaHWE PEAKIMK M pa3pelieHus JOCTYIa K He OT apOuTpa peakiui;

e CPPTESK NEXT REACTION ()
OCBOOOKICHHE apOuTpa peakuuii (CM. pasaen «Apoump peaxyuii»).

IMpumep:
#include <hw/media.hpp>

CPPTESK_ADAPTER (MyAdapter, MyModel) {
CPPTESK_DECLARE_PROCESS(deserialize_output);

}s

CPPTESK DEFINE PROCESS (MyAdapter::deserialize input) {
// MOJIydeHMe CCBUIKM Ha OOBEeKT COOOHEeHMUS
MyMessage &msg = CPPTESK CAST MESSAGE (MyMessage) ;
// Havajio mpoijecca neceprajin3aliin
CPPTESK_START PROCESS();
// oXxmmaHwme BEICTABJIEHMS CTpoba pe3yJsbTaTa
CPPTESK WAIT REACTION (outputs.result);
// CUMTEIBAHME WMHPOPMAIIMOHHEIX CHUTHAJIOB
msg.set data (outputs.data);
// ocBoBOXmeHMe apburpa peakrimd
CPPTESK _NEXT REACTION() ;
// BaBepieHue nporecca necepuamn3aliin
CPPTESK_STOP PROCESS () ;

}

MaxkcuManbHOE BpeMsl OXXUAAHMSA PEAaKIMKM HAa BBIXOAAX LENEBON CHCTEMBI 337aeTCA C IOMOIIBIO
Makpoca CPPTESK SET REACTION TIMEOUT (TariMayT), KOTOPBIM TaKXKe KaKk U MakKpocC
CPPTESK SET OUTPUT ADAPTER (mMs muTepdesica, MNOIHOE M amanTepa)
BBI3BIBACTCA B KOHCTPYKTOPE afanTepa 3TaJOHHON MOJEIIH.

IIpumep:

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

}i
3ameuaHue: IPU PETUCTPAIUU afanTepa HHTepdeiica yKa3pIBaeTCs €ro MOJTHOE UMsI, BKITIOYAOIIIEe
MM KJIacca aianTepa 3TaJOHHOW MOJIEIIH.
MpocnywuBaTenb BbIXOA4HOro nHTepdeunca

Ipocnywusamenem 6vix00H020 uHmepghelica HA3BIBAETCS CICIHAIBHBIA IMPOIECC, KOTOPHIA B
IIUKJIE OXKHJIACT BO3HUKHOBEHUS PEAaKIMi Ha COOTBETCTBYIOIIEM HHTep(eiice 1eIeBOi CHCTEMBI H,
B CIyyae €clId BO3HHMKAeT HEOXHWJaHHas peakuus, perucrpupyer omuoOky. OnpeneneHue
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IpOCIyIIUBATEIs]  BBIXOAHOTO  HMHTepdeilica  OCYIIECTBIsSETCS €  IMOMOIIBIO  Makpoca
CPPTESK DEFINE BASIC OUTPUT LISTENER (MM, MMA mHTepderica, yCJOBUE).
IIpumep:

#include <hw/media.hpp>

CPPTESK ADAPTER (MyAdapter, MyModel) {

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

}i
3amyck MpOoCIyIIUBATENsl BHIXOAHOTO MHTEpdeiica OCYIIECTBISETCS B KOHCTPYKTOPE C IMOMOIIBIO
Makpoca CPPTESK CALL OUTPUT LISTENER (mosHOE mMMsA, wMMS MHTep@erca).
IIpumep:

MyAdapter: :MyAdapter

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

ApOuTp peakuum

Apbump peaxyuii (apbump 6vix00H020 unmepetica) npeaHa3HauCH I COIMOCTABICHUS PEAKIIHIA,
MOJIYYCHHBIX OT IIEJICBOM CHCTEMBI, C PEAKIUSMHU, BBIYHCICHHBIMUA 3TaJOHHOW MOJEIBIO
(omanonnvimu  peaxyusmu). Tlocie comocTaBieHHs MMapbl pPEaKIWii BbI3BIBAETCS KOMIApaTop,
CPaBHUBAIOIINK WX M B CIIy4ae HECOBMAACHUS (PUKCUPYIOMUI omuoOKy (cM. paszaen «Kounapamop
BbIXOOHO20 COOOWEHUSY).

OCHOBHBIMU THIIAMH apOUTPOB PEaKIUil SIBIISIFOTCS:

e CPPTESK FIFO ARBITER — IpM IOJYyYEHUH PEAKUUU OT LENEBOM CHCTEMBI
MPEINOYTEHUE OTAACTCS TOW ITAJTOHHOW PeakIuu, Il KOTOPOW 3TAJIOHHAS MOJIEb PaHbIIIEe
BbI3Basa Makpoc CPPTESK SEND REACTION () (cM. pazaen «/locvlika peakyuuy).

e CPPTESK PRIORITY ARBITER — MOpeAnoyYTeHHUE OTIACTCA S3TAJIOHHOH peakumuu, I
KoTopon CPPTESK SEND REACTION () BBI3BAJI  IIPOLECC C  MAaKCHUMAaJIbHBIM
npuoputeToM (cm. pasznaen «/Ipuopumem npouecca»).

Jlns pexnapaiuy apOUTpa peakuuid B Kjlacce ajanrtepa 3TaJOHHOW MOJIENN UCHOIb3YeTCsl Makpoc
CPPTESK DECLARE ARBITER (Twmr, mMs), a Juld HPUBA3KM apOMTpa K BBIXOJHOMY
unrepdeiicy — CPPTESK SET ARBITER (mHTepderic, apbuTp), KOTOPBIA CIELyeT
BBI3BIBATH B KOHCTPYKTOPE aJanTepa.
IIpumep:

#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);
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OnucaHue TecToBOro NOKPbITUA

Tecmosoe nokpvimue TpelHA3HAYEHO JUISI OLEHKU CTENEHHU 3aBEPIIEHHOCTH TecTupoBaHus. Kak
MPaBUJIO, CTPYKTYpPa TECTOBOTO MOKPBITHS OMHUCHIBACTCS SIBHBIM NEPEUUCICHUEM BO3MOXKHBIX MPU
TECTUPOBAHUHU CHUTyaluii (mecmoevix cumyayuil). TIpu ONMUCAHWUM  CIOXHBIX CHTYaI[Hil
HCIIOJIb3YETCSI KOMIIO3UIUSI TECTOBBIX TOKPBITHI: TECTOBAas CUTYyallUs NpPEICTaBiseTcs B (opMme
COBOKYITHOCTH HECKOJIbKUX 00JIee MPOCTBIX CUTYAIIHA.

TecToBOE€ MOKPHITUE MOXKHO OIHUCHIBATH B OCHOBHOM KJIACC€ ATAJIOHHOM MOJEIH, a MOXHO
BBIHOCHTH €r0 OMKMCaHHe B OTACIbHBIN Kiacc (kiacc mecmogozo nokpvimus). Bo BTopoM cityuae,
KJIaCC C OINKUCAHMEM TECTOBOI'O MOKPBHITHUS TOJDKEH HMMETh CCHUIKY Ha J3TAJIOHHYIO MOJENb (CM.
paznen «Knacc mecmogo2o nokpulmusy).

Knacc mecmoego2o nokpbimusi

Knaccom mecmosozo noxpvuimuss Ha3bIBaeTCsl CIELUANbHBIA Kiacc, COAepXKallluil onucanue
CMPYKmMypbl Mecmogo20 NOKpvlmus U QYHKYuu eviuucieHuss mecmogvix cumyayuti. [1ocKoNbKy
TECTOBOE TOKPBITUE OMPENEIAETCS B TEPMUHAX ATATIOHHOM MOJENH, KJIAcC TECTOBOTO MOKPBHITHS
JOJKEH HMMETh CCHUIKY Ha OCHOBHOW KIIACC ATAallOHHOW Monenu. s TpacCHpPOBKH TECTOBBIX
CUTYallMH KJIacC TECTOBOTO MOKPBITUS COJAEPKUT MPACCUPOSUUK MECMOBbIX cCumyayuti — 0OBEKT
kiacca CoverageTracker (OpocTpaHCTBO HMEH cpptesk::tracer::coverage) H
@DYHKYUU MPaccuposKu mecmosblx CUumyayui.

ITpumep:

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

class MyModel;

// Jekyapamnmus KJIacca TEeCTOBOI'O MNOKPEITHS
class MyCoverage {
public:
MyCoverage (MyModel &model) : model (model) {}

// TpacCHpPOBIMK TECTOBEIX CUTYALMI
CoverageTracker tracker;

// OmmcaHme CTPYKTYPE TECTOBOI'O IOKPEITHUSI
CPPTESK DEFINE ENUMERATED COVERAGE (MY COVERAGE, "My coverage", (
(SITUATION 1, "Situation 1"),

(SITUATION N, "Situation N")
))

// OYHKIMS BEIYMCJIEHMS TECTOBOM CUTyaLMM: CUTHATYPA QYHKIMNI
// BRJIIOYAET BCE HEOOXOOMMEIE MJIS STOI'0 MapaMeTpEl
MY COVERAGE cov_MY COVERAGE (...) const;

// OYHKIMS TPACCHUPOBKM TECTOBOM CUTyalMM: CHUIHATYPa QYHKIMMI
// coBmamaeT C CHI'HATYPOM (QYHKIMM BEYMCJICHVUS TECTOBOM CHUTYAIIMU
void trace MY COVERAGE (...);

private:
// CCEUIKA Ha 5TaJIOHHYK MOIEJIb

MyModel &model;
bi
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Cmpykmypa mecmoeo20 NoKpbImusi

CprKTypa TCCTOBOT'O MOKPBITHA OIHCBIBACTCA C ITOMOUIBIO CPCACTB ONPCACICHUA nepeducjiumvplx
nOKpbzmuﬁ, np0u3eedeﬂu}z noprzmuz}, np0u3ee()eHu}z no;cpbzmuﬁ C UCKIW4YeHuem Hn 3aJaHusa
CuHOHuMOGnOKprnuﬁ.

Mepeuncnmmoe nokpbIiTUE

Ilepeuucnumoe nokpvimue, KaKk CI€yeT U3 Ha3BaHUs, ONPEACIAETCS IIYTEM SIBHOTO MEPEUNCICHUS
BCEX BO3MOXHBIX TECTOBBIX CHUTyaluMd. JlJisi 3TOM L€ MpEIHA3HAYEH CIECLUAIbHBIA MaKpoc
CPPTESK DEFINE ENUMERATED COVERAGE (mokprrne, onmcaHue, CUTYAaImm) ,

I7le TOKPEITHME — 3TO WICHTU(UKATOP, 3aJAOIIMNA THUIl MOKPBITUS, OHNMCAaHME — CTPOKOBBIN
JMTepall, a CHTyaLun — CHHMCOK TECTOBBIX CHUTyauud BuAA ( (MOoeHTHMKATOP,
OINMCAHME) , .« ..).

ITpumep:

#include <ts/coverage.hpp>

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

(FIFO_FULL, "Full")
))

MpounsseneHue NOKpbITUNA

IIpousgedenue TO3BOJISET HAa OCHOBE JIBYX TECTOBBIX MOKPBITHH MOCTPOUTH OJHO, MHO>KECTBO
TECTOBBIX CHUTYalIM KOTOPOTrO COCTOUT M3 BCEBO3MOXKHBIX AP CUTYAlMH 3THUX ABYX MOKPBITHH.
s aToro npeaHasHadeH Makpoc CPPTESK DEFINE COMPOSED COVERAGE (I,
ommcanmne, HOkpeTHe 1, mnokperrmue 2). OnHucaHWe TECTOBBIX CUTYyallMd CTPOMTCS IO
mabsony "$s, $s".

IIpumep:
#include <ts/coverage.hpp>

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

))

CPPTESK DEFINE ENUMERATED COVERAGE (COVERAGE B, "Coverage B", (
(B1, "B one"),
(B2, "B two")

));

// IpomsBeneHne TECTOBEIX MNOKPEITMI A ¥ B 3amaeT CJeInyolme CHUTYALAN:

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

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

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

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

CPPTESK DEFINE COMPOSED COVERAGE (COVERAGE AxB, "Coverage AxB",
COVERAGE A, COVERAGE B);

MpousBeaeHne NOKPLITUN C UCKITHOYEHNEM

Jlyis Toro 4to0bl MOCTPOUTH MPOU3BEIACHHE TECTOBBIX MOKPBITUN U UCKIIOYUMb HEIOCTHKUMBIE
TECTOBBIC CHUTYyallMH, HYXHO BMecTO Makpoca CPPTESK DEFINE COMPOSED COVERAGE
ucnojip3oBath CPPTESK DEFINE COMPOSED COVERAGE EXCLUDING (Twmm, omnmcaHwue,
IIOKpEITME 1, IHNOKPEITHME 2, MCKJIOYEHMS), TI€ MCKJIOYEHMs — 3TO CIHCOK BHA
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({mokpeiTMe 1::MOeHTHUQUKATOP, HNOKPETHUE Z2::MUOCHTUPUKATOP}, .. ).
BwmecTo koHKpeTHOTO MACHTH(HUKATOPA TECTOBOM CUTYaIlM MOYKHO HCITOJIB30BaTh 3amuch ANY ().
JlJiss ipou3BeIeHUI MOKPBITUH, KOTOPHIE CaMH SIBIISIOTCS TPOU3BEICHUSMHU, HEOOXOIUMO BMECTO
rap MCIOJIb30BaTh KOPTESKU UICHTU(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 HMXe TEeCTOBOE [OKPEITHE 3araeT CJeIYRIMe CHUTYALNN:

// (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::Bl}));

CWHOHUM NOKPbITUA

Jns co3maHus cuHOHUMA Mecmoeo20 NOKpbimus, TO €CTb IOKPBITHUS C IPYTMM HMEHEM, HO
COCTOSIIIEr0 M3 TE€X JKE€ CaMbIX TECTOBBIX CHUTyalMid, HYKHO MCIIOJIb30BaTh MaKpOC
CPPTESK DEFINE ALIAS COVERAGE (CMHOHMM, ONMCaHME, HNOKPBEITUE).

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

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

DyHKYUsT 8bIHUCIIEHUSI mMecmoeol cumyayuu

DyHKyuerl evluUCIeHUs Mecmosol cumyayuu Ha3bIBaeTcsd (YHKUUSA, KOTOpas Ha OCHOBE aHAJIN3a
COCTOSHMS DJTAJIOHHOU MOACIIN W, BO3MOKHO, BXOJHBLIX IIapaMCTPOB OICpallkui BO3BpPAIIACT
UACHTU(PUKATOP TEKYIIEH TECTOBOW CUTYAIMH (CM. paznen «Cmpykmypa mecmosoeo NOKpbLMUsa»).
Jlis  TepeyuclMMBIX — TOKPBITMM  WACHTU(OUKATOP  TECTOBOM  CHUTyallMd  WMEET  BHI
TOKPEITHUE : : MIEHTUPMKATOP, a TPH HCIOJIB30BAHUU 3a TpeleiaMH OO0JIACTH BUIMMOCTH
KJacca TECTOBOIO MOKPBITHUS — KJIACC: : HOKPETHE: : MOeHTHUpmraTop. DOyHKIUA
BBIUHCJICHHUSI TECTOBOW CHUTYallUu [IJs TPOU3BEACHHS TMOKPHITUNA TOMy4YaeTcsl MYTEM BBI30BA
GYHKIMA JUTsT COCTABJISIONIUX €T0 TMOKPBITHH U «IIPOW3BENICHUS» HX PE3YNIbTaTOB (Omeparop *
MeperpyKeH JI0OJKHBIM 00pa3oMm).
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IIpumep:
#include <ts/coverage.hpp>

class MyCoverage {
// onpenesieHme nepeumcsmMoro HoxpuTus COVERAGE A
CPPTESK _DEFINE ENUMERATED COVERAGE (COVERAGE A, "Coverage A", (
(A1, "A one"),
(A2, "A two")
))

// OYHKIMS BEIYMCJIEHMS TECTOBOM CUTYALMM [TOKDEITHUS COVERAGE A
COVERAGE A cov_COVERAGE A(int a) const ({

switch (a) {

case 1l: return COVERAGE A::Al;

case 2: return COVERAGE A::A2;

}

assert (false);

}

// onpenenenme COVERAGE B - cwmHOHMMa COVERAGE A
CPPTESK DEFINE ALIAS COVERAGE (COVERAGE B, "Coverage B", COVERAGE A);
// GYHKIMS BEIUMCIIEHMS TECTOBOM CHUTYALMM NOKPBITUS 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
// OYHKILMS BEIYMCJIEHMS TECTOBOM CUTYALMM [IOKDBITHUS COVERAGE AxB
COVERAGE AxB cov_COVERAGE AxB(int a, int b) const {
return cov_COVERAGE A(a) * cov_COVERAGE B (Db);

}
}i

OyHKYUSsI mpaccupoeku mecmoegoli cumyauyuu

DyHKYUsL MPACCUPOBKU MECMOBOU cumyayuu OTPEACIACTCS UIS KaXKIOro MOKPBITHS BEPXHETO
ypoBHs. [lockonbky W3 (DYHKIMHM TPacCHPOBKH BbI3bIBACTCS (DYHKLUS BBIYUCICHUS TECTOBOIL
CHUTYalli¥, TMapaMeTpsl 3THX (QYHKIUE OOBIYHO COBHAaroT. JlJIs peanu3aiuu 3TOH (QYHKIUH
UCIIOJIB3YETCSl TPACCHPOBINUK TECTOBBIX CUTyallMii — 00BeKT kiacca CoverageTracker
(mpocTpaHCcTBO MMeH cpptesk: :tracer: :coverage).

IIpumep:

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

CoverageTracker tracer;

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

}

CosgaHune TecTOBOro cueHapus

Tecmosvim cyenapuem Ha3BIBA€TCA BBICOKOYPOBHEBas CHEIU(UKAIUAS TeCTa, KOTOpas MyTeM ee
UHTEPIPETAINH 00X004uKxom (CM. pazzien «3anyck mecmogozo cyeHapusy) UCTIOIb3yeTCs TeCTOBON
CHUCTEMOU I TeHepallid TECTOBOM IOCIIENOBATEILHOCTH. TEeCTOBBIM CIieHapuili oQopMIIsieTcs B
BH/JIE CIIELIUATIHOTO KJIaCcCa, KOTOPBIN HA3BIBACTCS CYEHAPHBIM KILACCOM.
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CueHapHbIU Knacc
CueHapHBIi KJIacc AEKIapupyeTcs ¢ MOMOIIbI0 Makpoca CPPTESK SCENARIO (7M7) .
IMpumep:
#include <ts/scenario.hpp>
CPPTESK SCENARIO (MyScenario) ({
privééé:
// TecTupoBaHME OCYIECTBJISECTCS UYepes alfalTep STAaJIOHHON MOIEJIn

MyAdapter dut;
}i

B CICHApHOM KJIaCC€ ACKIApHUPYHOTCs Memoobl UHuyuajiuzayuu N 3aeepulerHusl mecmoeoco
cyeHapus, CyeHapHsle Memoobl U MemooO 8blYUCIEHUSL COCTMOSIHUSL.

MeTon uHUUManu3aumMm TeCTOBOro cueHapus

Memoo unuyuanuzayuu mecmogozo cyenapus OOBENUHSAET B cede NEUCTBUSA, KOTOpbIE HYKHO
BBITIOJIHUTH HETIOCPEACTBEHHO IIEPE]l Ha4ajaoM TeCTUpoBaHusA. OH OlpenenseTcs MyTeM Neperpys3Ku
BUpTyalbHOro MeTojga bool init (int argc, char **argv) 0a3oBoro kiacca. Meroa
BO3BpalllaeT t rue B cllyyae yCIEUIHON MHULMaNu3auuu U false B ciaydae OUIMOKH.

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;

}i

MeToa 3aBepLUeHUA TeCTOBOro CLeHapus

Memoo 3asepuienus mecmoso2o cyeHapusi COAEPKUT ASUCTBUSI, KOTOPHIE HY>)KHO BBIIOJTHUTD Cpa3y
MocJie OKOHYaHUs TecTupoBaHus. OH OIpeAenseTcss MyTeM Meperpy3Kd BUPTYaAIbHOTO METO]Ia
void finish () 6a3oBoro kjiacca.

IIpumep:
#include <ts/scenario.hpp>

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

}i

CueHapHbIN MeTOox

Cyenapmnvie mMemoObl WUTEPUPYIOT MapaMeTpbl BXOJHBIX COOOIIEHUI M OCYIIECTBISIOT 3aMycK
olepaluii, HCIOJIb3ys ajanTep OSTAJIOHHOW Mojaenu. B ogHOM cleHapHOM Kiacce MOKET
JEKJIAPUPOBATHCSI HECKOJIBKO CLIEHAPHBIX METOAO0B. THIOM BO3BpAIlaeMOro 3HAYEHUS CLIEHAPHOIO
METOJ1a ABJISAETCS LOO 1! BO3BpallaeMOE 3HaYEHUE UHTEPIPETUPYETCS KaK MPU3HAK BOSHUKHOBEHUS
omMOKU. ENMHCTBEHHBIM MapaMeTpOM CLEHApPHOTO METOJa SIBJISICTCSl KOHMEeKCm umepayuu —
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OOBEKT, XpaHALIMA 3HAUYCHHUS TEPEMEHHBIX, 110 KOTOPBIM OCYIIECTBISIETCS  HUTEpaIUs
Oﬂﬂ@paquHHbenepaMeHHbMQ.()HpCHeHeHHG CHCHApHOT'O METOAa HAYMHACTCA C BBI30OBAa MAKpOCa
CPPTESK ITERATION BEGIN, a 3akaH4MBaeTCs BbI30BOM CPPTESK TITERATION 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 METObl PETUCTPUPYIOTCS B KOHCTPYKTOPE CLEHAPHOTO KJIacca C MOMOILBI0 Makpoca
CPPTESK ADD SCENARIO METHOD (mOJIHOE MMS) .
ITpumep:

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

[JOCWHyUTl(b"néﬂDaLHJOfﬂibdhlrﬂﬂoendefﬂibﬂw

Hmepayuonnvie nepemennvie — DTO TOJIA KOHTEKCTa HUTEpalUH, IEPEJaBaeMOro B KayeCcTBE
rapamMeTpa CLHEeHapHOro merona. Jlis QOCTyna K HMTEpAalMOHHBIM IIEPEMEHHBIM IpEIHa3HA4YCH
Makpoc CPPTESK ITERATION VARIABLE (M), TAE MMS — DTO Ha3BaHHE OJHOIO M3 IOJIEH
KOHTEKCTa UTepaluu ctx, nepeaBacMoro B Ka4eCTBE apaMmeTpa.

IIpumep:
#include <ts/scenario.hpp>

bool MyScenario::scenario(cpptesk::ts::IntCtx &ctx) {
// MOJIydeHME CCBRUIKM Ha WUTEPAIMOHHYI MepEeMEeHHYI0
int &i = CPPTESK_ITERATION_VARIABLE(i);
CPPTESK ITERATION BEGIN
for(i = 0; i < 10; i++) {

}
CPPTESK ITERATION END

}

Bbriok mecmoeozo eo3delicmeaus

TecToBoe Bo3aelCcTBHE (MMOATOTOBKA BXOIHOTO COOOIIEHHUS M 3aITyCK onepauI/H/I) OCVYIIECTBIISIETCS B
crienuagbHoM 010ke CPPTE SK T TERATION_ACTION{ ... } CIEHApHOI'0 METOAA.

IIpumep:

#include <ts/scenario.hpp>

CPPTESK ITERATION BEGIN
for(i = 0; i < 10; i++) {
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// 6JIOK TeCTOBOI'O BO3IEHCTBUSI
CPPTESK_ITERATION ACTION {
// PAaHIOMM3AIMSI BXOIHOI'O COOOIIEHMUS
CPPTESK_RANDOMIZE_MESSAGE(input_msg);
input msg.set addr(i);
// Bamyck omneparnmu
CPPTESK_CALL STIMULUS OF (dut, MyModel: :operation,
dut.input iface, input msg);

}
CPPTESK ITERATION END

Bbix00 u3 cueHapHoO20 Memoda

Kaxxpgas wrTepanus  CLHEHApHOrO  METOJA  JIOJDKHA  3aKaHYMBATbCA  BBI30BOM  Makpoca
CPPTESK ITERATION YIELD (BepnmkT), KOTOPbIM OCYHIECTBJISAET BBIXOJ M3 CLIEHAPHOIO
meroza. Ilpu cinenyromem oOpalieHUN K CLIEHAPHOMY METOJY €r0 BBINOJHEHHE IPOAOJIKUTCSA CO
CIIENYIOIEN UTEPALIUN.

IIpumep:

#include <ts/scenario.hpp>

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

// BJIOK TeCcTOBOI'O BO3IEMCTBUSI
CPPTESK_ITERATION_ACTION {

// BBEIXOH M3 CI[€HAPHOI'O METOHa C yKa3aHMEeM BEepIUKTAa
CPPTESK_ITERATION_YIELD(dut.verdict());

}
CPPTESK ITERATION END

BpemeHHblIe 3a0ep)XKu

Jl7is co3maHusl B TECTE 8peMeHHBIX 3adepaicek HEOOXOIUMO XOTs Obl B OJTHOM CIIEHAPHOM METOJE
OCYILIECTBJISATh BBI30B MeTOoAa cycle () aganTepa 3TalOHHOM Mojenu. PacnmpocTpaHeHHbIM
MOAXOJIOM K pa3paboTke TecToBbIX clieHapueB mnsa HDL-mopeneit ammapaTypsl, JOMycKarolien
MapaJuIeIbHYIO IT04a4y CTUMYJIOB, SBIISIETCS CO3JaHUE CIIEUAIBHOIO CLIIEHAPHOTO METOAA NOp () !
B KOTOPOM CO3/Ia€TCSI BPEMEHHAs 3aJ€p>KKa MyTeM BbhI30Ba MeToAa cycle (). Bo Bcex ocTaibHBIX
CLICHApHBIX METOAax cycle () He BBI3BIBACTCS.

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

! Haspanue storo METOoaa MOXKET OBITH MMPOU3BOJIbHBIM.
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3ameuyaHue. CLEHApHBIA METOA NOP () TOJKEH PETHCTPUPOBATBHCS IEPEA BCEMU OCTaIbHBIMU
CLEHAapPHBIMU METOJAMU.

MeTop BblYMCNEHUA COCTOAHUSA

Memoo eviuucienus cocmosiHus NpeAHa3HAUYEH JIJIs1 00XOIYUKOB, UCIOJIB3YIOUIUX JJIS IIOCTPOCHUS
TECTOBOW TIOCTIEOBATENBHOCTH 00X0J Tpada COCTOSHUN IEIeBOM CHUCTeMBI. Bo3Bpaimaemoe
METOZIOM 3HAUYE€HHE MHTEPIPETHUPYETCS KAK COCTOSIHUE CHUCTEMBbI. THIT BO3BpALIa€MOro 3HAYEHUS U
UMsI METOJIa MOT'YT OBITh IPOU3BOJIHHBIMU, ITAPAMETPHI OTCYTCTBYIOT.
IMpumep:

#include <ts/scenario.hpp>

CPPTESK_SCENARIO (MyScenario) {

public:

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

YcraHoBKa METOA BBIYUCIIEHUS COCTOSIHUSA OCYILECTBIISECTCS B KOHCTPYKTOPE CLIEHAPHOTO Kilacca €
OMOIIBIO MeToga void setup (...).
ITpumep:

#include <ts/scenario.hpp>

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

3anyck TeCTOBOro cueHapus

3anmycKk TECTOBOTO CIIEHApWs Ha OJHOM KOMITBIOTEPE OCYIIECTBISECTCS C TOMOIIBIO BBI30BA
byHKIIUU localmain (o6xogumk, crueHapuii.getTestScenario (), argc,
argv) (MpoCTPaHCTBO UMEH cpptesk: : ts).

JlocTymHble 00X0MYMKH (IPOCTPAHCTBO UMEH cpptesk: :ts: :engine):
e fsm-— reHepaTrop TECTOBOM MOCIIEIOBATEILHOCTH Ha OCHOBE 00X0/a rpada COCTOSIHUM;
e rnd— reHeparop cily4ailHOW TeCTOBOM MOCIEI0BATEIbHOCTH.
IIpumep:
#include <netfsm/engines.hpp>

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

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

BcnomoraTtesibHble BO3MOXHOCTH

K BcnomoratenbHbIM BO3MOXKHOCTSIM HHCTpyMeHTa C++TESK oTHOCSTCS  ymeeporcoenus
(assertions) u omnadounas neuams. ITH BO3MOKHOCTH MOXKHO HCIIOJIB30BaTh KaK B JTaJOHHBIX
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MOJIETISIX, TaK M B JIOOBIX APYrUX KOMIIOHEHTaX TECTOBOM CHCTEeMBbI (aaanrepax, TECTOBBIX
CLIeHapHsIX | Jp.). B mepByro ouepesib OHU MPeIHA3HAYCHBI TS OMIAOKU TECTOBOW CHCTEMBI.

YmeepxoOeHus

Ymeeporcoenusimu (assertions) Ha3pIBarOTCS MPEIUKAThI (JIOTHUECKUE BBIPAKCHHUS ), UCIIOIb3yEMbIC
JUISL OTIMCAHKsI CBOMCTB NPOrPaMM H, KaK MPaBHJIO, MPOBEPSEMbIe BO BPEMsl BBIMOJIHEHHS. [Ipu
HapyIIEHUH YTBEPKACHUS (JIO)KHOM 3HAYEHHMH TpeanKaTa) GUKCHPYETCs OMIMOKA, W BBITOJHEHHUE
porpaMMbl  TIpeKpamaeTcs. 3ajaHue yYTBEP)KACHHH OCYIIECTBISIETCS C IOMOIIBI0 Makpoca

CPPTESK ASSERTION (npemmkaT, omnmcaHue), TAC NpenmkKaT — I3TO IIPOBEPIEMOe
CBOMCTBO, a ommMcaHme — CTPOKa, OMMCHIBAIOLIAS OIIMOKY, CBSI3aHHYIO C HapylICHHEM 3TOr0
CBOMCTBA.
IIpumep:

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

OmnadoyHasi ne4yamb

Omaadounas neuamo, Kak BUAHO U3 Ha3BaHMs, IpeJHA3HAUCHA JUIS OTJIAJKU TECTOBOM CHCTEMBbI. B
OTJIIMYME OT OOBIYHOIO BBIBOAA C IOMOIIbIO, Hampumep, NoTtokoB STL oTianouHyr0 medaTh
yno0Hee HacTpanBaTh (BKIIOYATh/BHIKIIOUYATh, H3MEHSTH I[BET BBIBOJIA U T.I1.).

Makpocbl OTNago4YHOM NeYyaTm

Omnadounass  neuamsv  OCYIIECTBISIETCS C  TIOMOIIBIO  JBYX  OCHOBHBIX  MAakKpOCOB:
CPPTESK DEBUG PRINT (ypoBeHE, cooOmeHmre), TIe ypOBeHEB — J3TO YPOBCHb
OTJIAJIOYHOM TIeHaTH (CM. pa3aen «YposHu omaiadoyHol newamuy), a CoobImeHME — BBIBOJANMOE
Ha Ie4aTh omaadoyHoe coodbujenue, 1 CPPTESK DEBUG PRINTF (ypoBeHB, @opmar,
napameTpsrl), TAe (dopmarT, napamMerTpr) — 3T0 QopMaTHas CTpOKa U 3HAYCHUS
WCIIONIB3YEMBIX B HEHM MapaMeTpoB B TOM BHUJE, B KAKOM OHU HCIOJIb3YIOTCS B OHMOJIMOTEUHOM
byakuu printf () s3bika 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);

3ameuanue. B KadeCTBE OTIAJOYHOrO coodOmieHus B Makpoce CPPTESK DEBUG PRINT ()
MOJKHO HCTIOJB30BAaTh JIIO00E «MOMOKOB0E BblpadiceHuey, NOMYCTHMOE TP BBIBOJIE C MTOMOIIBIO
notokoB STL (crannaptHol Oubmoreku si3bika C++).

st Toro 4ToOBI K CcOOOIIEHNIO 00aBisIach HHGOPMAITUS O TMOJOKEHUH MaKpoca OTIaA0YHOM
meYyaTd B HMCXOAHOM Kojae (umsi (aiima ¥ HOMEp CTPOKH), MOXKHO HCIOJh30BaTh MaKpPOCHI
CPPTESK DEBUG PRINT FILE LINE() m CPPTESK DEBUG PRINTF FILE LINE(),
napaMeTpbl KOTOPBIX aHAIOTMYHBI MTapaMeTpaM MaKpOCOB, ONTUCAHHBIX BBIIIIE.
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BbiBOA cTeKka BbI3OBOB NpoLEeCCOB

Jns  BBIBOAA cmeka 6vl306a npoyeccog STAIOHHOW MOJEIM IPEIHA3HAYEH MAaKpocC
CPPTESK CALL STACK(), KOTOPBI MOXHO HMCIOJIb30BaTh BHYTPU WJIM BMECTO OTJIAIOYHOTO
COOOIICHUS 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 () ;
}

3aMeuaHue. Makpoc CPPTESK CALL STACK() MOXHO HCIOJb30BaTh TOJbKO BHYTPHU
STAJIOHHOM MOJICIH.

BbigeneHue oTnagoyHoW nevyaTty UBEeTOM

i yCKOpeHHsI BH3yaIbHOTO TIOMCKA OTJIQJOYHBIX COOOIICHUH OMPEIEICHHOTO BHJa B 0OIIEM
ITOTOKE OTJIAJIOYHOM II€YaTH MOXKHO HCIIOJIB30BaTh MAaKPOCHI YGEmMHOU OMIAOOYHOU Neuamu.
CPPTESK COLORED DEBUG PRINT (ypoBeHB, 0BeT, 0BT QOHaA, CoobOmeHme) U
CPPTESK COLORED DEBUG PRINTF (yposems, user, nser dona, dopmar,
napaMeTpEl), a Takke Makpockl CPPTESK COLORED DEBUG PRINT FILE LINE() u
CPPTESK COLORED DEBUG_PRINTF FILE LINE ().

Omnpe/ieneHbl CIeAYIOIINE IBETOBbIE KOHCTAHTHI (IPOCTPAHCTBO UMEH cpptesk: : hw):

e BLACK — 4YepHBIil;
e RED — KpacHBbIN;
e GREEN — 3€JICHBIN;
e YELLOW — KENTHIH;
e BLUE — CHHHII;
e MAGENTA — mypIypHBIN;
e CYAN — rony0oii;
e WHITE — OembIi.
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 oTctynamum oTnagoyHou neyatu

ILJIH ynpaesienuss omcmynamu TIpU BbIBOAC OTJIAJOYHBIX COO6IJ.I€HPII>1 MOXHO HCIIOJIBb30BaTh
Makpocsl CPPTESK SET DEBUG INDENT (orcTym), CPPTESK BEGIN DEBUG INDENT u
CPPTESK_END DEBUG INDENT. Makpoc CPPTESK SET DEBUG INDENT yCTaHABIUBAeT
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BEJIMYMHY OTCTyma (I[eI0€ HEOTPUIIATeIhbHOE YMCII0), BO3BpaIllas ee cTapoe 3HadeHne. MakpocCh
CPPTESK BEGIN DEBUG INDENT um CPPTESK END DEBUG INDENT HCHOIB3YIOTCS B
rape: NepBbli U3 HUX YBEIWYMBACT BEJIMYMHY OTCTYIIA HA €IUHHUILY, BTOPON — 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

ITpu oTnaK04HOM neyaTy yKa3blBa€TCs YpOGeHsb BBIBOJAUMOIO COOOIEHHS. Y POBEHb XapaKTepU3yeT
CTENEHb BAXHOCTH cooOmeHuss. OOBIYHO JUId OTJIAJOYHBIX COOOIIEHUH pa3HbIX YpOBHEH
UCIIOJIb3YETCSl pa3iIu4HOE BblACIIeHHE LIBEeTOM. OnpeneneHbl CIeAyIOLUe 3HAYEHUs YPOBHEU
OTJIaJI0YHOM TeYaT (IPOCTPAHCTBO UMEH cpptesk: : hw):

(] DEBUG_MORE — Honp06HI)Ie OTJIaJI0OYHBIE COOOIIIEHMS, BblaBacMbIe HHCTPYMCHTOM,
(] DEBUG_INFO — 0a30BbIE OTJIAIOYHBIE CcoO0O11IeHNs, BbIIaBacMbIe HMHCTPYMCHTOM,

e DEBUG USER — I0JIb30BaTCIbCKUC OTIIAAOYHBIC COOOIIIEHHS;

e DEBUG WARN — npeaynpex/eHus (Kak paBuilo, BEIIAIOTCS HHCTPYMEHTOM);

e DEBUG FAIL — cooOmieHus 00 ommoOKax (Kak NpaBuiIo, BBIAAIOTCA HHCTPYMEHTOM).

CambIM «BadicHbiM» ypOBHEM siBigeTca DEBUG FAIL, 3areM — DEBUG WARN wu t.a. s
MOJIb30BaTEIHLCKUX COOOIICHUHN OMpe/eeH OJJUH YPOBEHb OTJIaJ0YHOM MevaTu — DEBUG USER.

HacTtpouka otnago4yHoun nevyaTtm

Jlnst HacTpoWKu 00beMa BBIBOJIA MOXKHO YKa3aTh YPOBeHb OMJIAOOYHOU neuamu — TeUaTaroTCs
TOJILKO COOOIIEHHS C YPOBHEM HE MEHBIINM 3aJaHHOTO. DTO OCYIIECTBISETCS C IMOMOIIBIO
Makpoca CPPTESK SET DEBUG LEVEL (ypoBeHB nedaTyu, LBETHOM BEIBOIX) . Makpoc
UMeeT emie OauH OyneB MmapameTp JBETHOM BEIBOJ, BKIIOYAIOUIMH WIM OTKIHYaIOLIUM
IBETOBOE BbIIeNeHME. [lo yMOnYaHuio YCTaHOBIEH YpOBeHb Iniedath DEBUG INFO. J[lusa
OTKJIIOYEHHUS OTIIAJOYHOH ITeyaTh CIeOyET UCIOJIb30BaTh CIIeIMaILHBIN YpPOBCHb DEBUG_NONE.

Jl7is KaXKI0TO YPOBHS OTJIAJJOYHOM TIeUaTH MOXKHO 33J1aTh y8em 8b1600a COOOIEHUN STOTO YPOBHSI.
Jlns sToro mpeaHasHadeH Makpoc CPPTESK SET DEBUG STYLE (ypoBeHBL, INBeT T3Ta,
uBer (QoHa Tsra, LBeT, LBeT (QOoHa).

IIpumep:
#include <hw/model.hpp>

using namespace cpptesk::hw;

// KOHCTPYKTOP DTaJIOHHOM MOIEJIN

MyModel: :MyModel () {
// meyarares TOJBKO coobmeHmusa o6 ommbkax,
// BRJIOUMTE I[[BETOBOE BEIEJIEHIE
CPPTESK_SET DEBUG_LEVEL (DEBUG FAIL, true);
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BRRRAB] =rror message style |

CPPTESK_SET DEBUG_STYLE (DEBUG_FAIL, BLACK, RED, RED, BLACK);
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