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BBepeHue

B nokymenTe onuchiBaroTcsl OCHOBHBIE Bo3MokHOCTH MHCTpyMeHTa CH+TESK Hardware Edition
(manee C++TESK), mpenHa3HaueHHOro Ui aBTOMAaTU3UPOBAHHOW Pa3pabOTKH TECTOBBIX CHCTEM
st HDL-mozeneit! anmnapaTtypsbl ¢ UCIIOJIb30BaHUEM A3bIKa npocpammuposanus C++.

Tecmosoui cucmemoul Ha3bIBaCTCS CHENMAIbHAS TPOTPaMMa, KOTOpasl IyTeM TOJauu Ha yenegyro
cucmemy BO3JICHCTBHI M aHAINM3a BBIIABAEMBIX €H PE3yJIbTATOB OICHUBACT €€ (YHKIIMOHATIHHYIO
KOPPEKTHOCTh. Bo3meicTBHS Ha TECTUPYyeMyl0 MOJENb TAaKKE HA3BIBAIOTCA CMUMYIaMU, a
pe3ynbTaThl ee paboThl — peaxyusmu. TecToBas CUCTEMa peIIaeT TPH OCHOBHbBIC 3amauun: (1)
reHepanusi CTHUMYJOB, (2) nposepxa npasurvhocmu peaxyuii w (3) oyenka noaHomol
Mmecmupo8aHusi.

Bonee noapobuas noxymentauus no C++TESK BXoauT B mOCTaBKYy MHCTPYMEHTa M MOXKET OBITh
CKauaHa Ha cTpaHuIie http://forge.ispras.ru/projects/cpptesk-toolkit/files. I[To Bompocam npoBeneHus
TPEHUHT-Kypca 110 MHCTPYMEHTY oOpaiaiirecs o aapecy cpptesk-support@ispras.ru.

NMoyemy C++7?

Pazpaborka kommoHeHToB TectoBoi cucteMbl B CH+TESK ocymectBisiercs Ha  s3bIKe
nporpammupoBanus C++. Ba)kHO OTMETUTH, UTO B MHCTPYMEHTE UCHIONb3YyeTCs «uucmuity C++ 6e3
S3BIKOBBIX ~ pacIIUpeHuil. Sapo MHCTpyMeHTa TpeacTaBiseT coOol 6ubauomexy KIaccos,
11a0JI0HOB M MakpocoB Ha s3blke C++, ¢ NOMOIIBIO KOTOPBIX MOXXHO ONPEAETATh Pa3IuYHbIE
CYLIHOCTH TECTOBOW CHUCTEMBI.

[Toyemy st maCcTpyMeHTa TectupoBanus HDL-moneneit anmapatyps! 0611 BeIOpaH uMeHHO C++?

Bo-nepBbix, C++ sBiseTcs MWHUPOKO PacHpOCTPAHEHHBIM A3BIKOM IPOrPaMMHUPOBAaHUS 3HAKOMBIM
OOJIBLIIMHCTBY WHKEHEPOB.

Kak mpaBuno, B mpolecce NPOEKTUPOBAHUS ammapaTypbl (B YaCTHOCTH, MHUKPOIPOLIECCOPOB)
nomuMo HDL-monenu co3maercsi BRICOKOypOBHEBasi Mozienb Ha si3bike C/C++ (Tak Ha3bIBaeMBbIi
CUMyAmMop), KOTOpas MOXKET OBITh HCIOJh30BaHA B KadecTBE JTANIOHA TPH TECTHUPOBAHHH.
Ucnonws3zoBanue s pa3pabOTKU TECTOBOM CHCTEMBI TOTO K€ CaMoOro si3bIka CYIIECTBEHHO
yOpOINAaeT UCHOIb30BAaHUE CHUMYJSATOpa (MM €ro OTICNbHBIX KOMIIOHEHTOB) s IeNei
TECTUPOBAHUS, COKpaIlasi TpyA03aTpaThl Ha CO3aHUE TECTOB.

Tperseit npuunHON Mcnonb3oBanud C++ saBisgercs mpocras uHTerpanus C++-moxyneit ¢ HDL-
CUMYJISITOpAaMU anmapatypbl. B HacTosmee BpeMst IMeeTcss HeCKOJIbKO CTaHIaPTHBIX HHTEP(EICOB,
MpeHa3HauYeHHBIX s 9TUX 1ene (mpexnae Bcero, VPI — Verilog Procedural Interface u DPI —
Direct Programming Interface).

lNpoBepka NpaBMUNIbLHOCTU peakLuui

ABTOMAaTHUYECKasi MPOBEPKA IPABUIBHOCTH IOBEACHUS TECTUPYEMOM CHCTEMBI UMEET KIHYEBOE
3HAUEHHUE U1 aBTOMAaTH3aluu TecTHpoBaHMWs. Kaxablil pa3, Korja TECTOBas CHCTEMa IOJIydacT
peakuuto ot tectupyemoil HDL-monenu, oHa TOJKHA ONpenennTh, IpaBUiIbHAs 9Ta PEaKUUs WU
HeT. YToObl MMEeTh BO3MOXKHOCTh 3TO CJlieNaTh, HEOOXOAMMBI ABa KOMIoOHeHTa: (1) smanonnas
Mmooenv u (2) adanmep 3maioHHOU MOOENU.

OtajloHHass MoJeNb paboTaer coBMecTHO ¢ Tectupyemoil HDL-monensto, oOpabaTbiBas Ty ke
caMyl0 TIOCJ€I0BaTeIbHOCTh CTUMYJIOB. Pe3ynbraroM paboThl 3TaJOHHON MOJENU SBISETCS
MHOKECTBO STaJIOHHBIX peakuuil. Ilpn momydyeHum peakuuu OT TECTUPYEMOHl MoJenu OHa ¢

' HDL (Hardware Description Language) — Kiacc SI3bIKOB, MCIIONB3yeMbIX Ul ONMCAHHS ammaparTypsl. CaMbiMu
M3BECTHBIMH IIPUMEPaMH TaKHUX S3bIKOB siBirstoTcst Verilog n VHDL.
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MIOMOIIBIO ajanTepa npeolOpasyercst B (opMaT 3TaTOHHOM MOJETU M COMOCTaBISETCS OIHOW U3
JTaJIOHHBIX PEAKIUH, M0CIIE YeTO MPOUCXOINUT UX CPABHEHHE Maphl PEAKLUN.

C++TESK mnpenocraBiser CpeacTBa CO3[JaHUS JTAJOHHBIX MOJENEeW M MX ajgantepoB. Cienyer
MOAYEPKHYTh, YTO MHCTPYMEHT MOJIEPKUBAET Pa3pabOTKy 3TaJOHHBIX MOJENEH PasHOrO YPOBHS
netanu3anuu (0T abCTPaKTHBIX (YHKIIMOHAIBHBIX MOJEJEH 10 MO/eNel ¢ MOTaKTOBOM TOYHOCTHIO)
U TIO3BOJIIET HCHOJIb30BaTh B KAuyeCTBE OSTAJIOHOB YXKe pa3paboTaHHbIE CHUMYJISATOPBl U HX
KOMIOHEHThI. YacTh ajanTepa TeHepupyeTcs aBTOMAaTHYECKH Ha OCHOBE aHalu3a HHTepdeiica
tectupyemoir HDL-monenu.

leHepauua ctumynos

Ot TOro, Kak reHepupyTCsl CTUMYJIbI, HAIIPSIMYIO 3aBUCUT KauecTBO TecTupoBaHusi. B C++TESK
IIPUMEHSETCA MOAX0/] K aBTOMATU3alUK pPa3pabOTKH T'€HEepaTOPOB CTUMYJIOB HA OCHOBE MeCcnosblx
cyenapueg. TeCTOBBIM CLICHApPHUEM Ha3bIBACTCS BHICOKOYPOBHEBAs CHCIM(UKALINS TECTa, B KOTOPOU
OIPENIENIAIOTCA JOCTYNHBIE Ul TECTUPOBAHUSA CTHUMYJbl U (YHKIHS BBIYUCIECHUS 0000ujeHHO20
cocmosAnus 1EIeBON CUCTEMBl. TecToBasi MOCIE0BATEIBHOCTh CTPOUTCSA MyTEM HHTEpIpeTaluu
TECTOBOTO CIIEHAPHS 00x00uuKom — ondImoTeuHpIM KommnoHneHToM C++TESK.

B Ttekymelt peanuzanuu MHCTpyMEHTa UMeErOTcs JBa obxoauuka: fsm u rnd. IlepBbiit U3 HUX
OCYUIECTBIISIET 00X01 2paga 00600weHHbIX cocmosaHuUl, 3aJaHHOTO B HEIBHON (popMe B TECTOBOM
cueHapun. KputepreMm 3aBepIICHUS TECTUPOBAHHS B ATOM Cllydae SIBIISIETCS TOCEIICHHE BCEX
0000OIICHHBIX COCTOSIHUN JTOCTMXKMMBIX H3 HadaabHOTO. OOX0mMuMK rnd CTPOUT TECTOBYIO
MOCIIEAOBATEINBHOCTD CIYVYAlHbIM 00pa30M — Ha Ka)KJOM MIare BBIOWpAeTCsS CIy4aiHbIH CTUMYI
WK HabOp CTUMYJIOB M3 YHCIA OIMCAHHBIX B TECTOBOM CLIEHapUH. TeCcTHpOBaHUE MpEKpalaeTcs
IpY BBINOJHEHUH YKAa3aHHOTO NP 3allyCKe 4YKcia OIaroB. BakHO OTMETHTH, YTO OOXOMUHKH
UMEIOT OJMHAKOBBIM WHTep(eiic, 4YTO TMO3BOJSET UCIONb30BaTh pa3Hble OOXOMUMKH IS
BBITTOJTHEHUS! O/THOTO M TOTO K€ TECTOBOTO CLICHAPHS.

OueHKa NONHOTLI TecTn poBaHuA

JUis OLEHKM NOJHOTHI (CTENEeHW 3aBeplieHHOCTH) TectupoBanuss B CH++TESK peanuzoBaHbl
CPEICTBa OMMCAHUS mecmoso2o hokpvimus. CTpYKTypa TECTOBOTO NOKPBITHS ONMCHIBAETCS IBHBIM
NEPEeYHCICHUEM BO3MOKHBIX IIPU TECTUPOBAHUM CUTyaLMi (mecmogvix cumyayuii). J{ns onucanus
CJIO)KHBIX CUTYyallMi MMEIOTCS CpelICTBAa KOMIIO3ULMHU TECTOBBIX MOKPBITUH: CIOXKHAs CUTyalus
npeacTaBisieTcs B (GopMe COBOKYITHOCTH HECKOJIBKUX 00JIee MPOCTHIX CUTYaIH.

Ilocne BBIMONHEHUS TECTa MOXHO IOCTPOUTH OTYET O MPOBEJEHHOM TECTUPOBAHUM, KOTOPBIH,
MOMHUMO OOHApPY>KEHHBIX OIIMMOOK, COAECPKUT MH(OpMAIMio 00 ypOBHE AOCTHTHYTOTO TECTOBOTO
MOKPBITUSL — KaKue TECTOBbIE CUTYallUU OBLIM MOKPBITHI BO BpeMs TECTHPOBAHUS, @ KaKhe HeT.
OT4eTsl O TECTHPOBAHWH ITO3BOJISIOT OLEHHUTH KAadeCTBO TECTOB M CQOKYCHpPOBATH YCHWJIHMS Ha
MIPOBEPKE €I11€ HE OXBAYEHHBIX aCNEeKTOB (PYHKLIMOHUPOBAHUS LIE€I€BOM CUCTEMBI.

PacnapannenMBaH ne BbINONMHeHUA TeCToB

B Buy 60ibIION CI0KHOCTH COBPEMEHHOM ammapaTypbl B OTPOMHOTO o0bema TecToB ayist HDL-
MOJIeNIEN anmapaTyphl, BBIIIOJHEHUE TECTOB MOXKET 3aHMMATh 3HAUUTENbHOE Bpems. [lins Toro
YTOOBl COKpPaTHTh BpeMs TECTUPOBAaHMS M, COOTBETCTBEHHO, BpeMs, 3aTpauMBaeMoe Ha
obHapyxenue ommbok, CH++TESK wumeer cpeacrBa aBTOMAaTHYECKOTO —paclapajuleIHBaHUs
IpoLecca TeCTUPOBAaHUS Ha KOMIIBIOTEPHOM Kiactepe. [IpoBeieHHbIe DKCIIEPUMEHTHI TOKa3bIBAIOT
4TO, IpU Ucoab30BaHuH 100 KOMIIBIOTEPOB BpeMsl BHINOJIHEHMSI TECTOB cokpaiaercs B 80-90 pas.

CnenyeT OTMETUTBH, YTO pacHapaieIMBaHHE OCYIIECTBISETCS MPO3padyHO Ui pa3paboTyuka
TECTOBOM cHUCTeMBI. J[pyrumu cioBamu, mr00asi TECTOBas CHUCTEMa, pa3paboTaHHas C MOMOIIKIO
C++TESK, Moxer OBITH 3amylieHa Kak Ha OJHOM KOMITBIOTEpPE, TaK M Ha HECKOJbKHX
KOMIIBIOTCPAX, O6’be,£[I/IH€HHLIX B CCTh.
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