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BBepeHue

B nokymenTte onuchiBatoTcsi OCHOBHBIE Bo3MokHOCTH MHCTpyMeHTa CH+TESK Hardware Edition
(manee C++TESK), mpenHa3HaueHHOro Ui aBTOMAaTU3UPOBAHHOW Pa3pabOTKH TECTOBBIX CHCTEM
st HDL-mozeneii' anmnapaTtyphbl ¢ UCIIOJIB30BAHUEM A3bIKA npocpammuposanus C++.

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

Bonee noapobuas noxkymentauus no C++TESK BXoauT B mOCTaBKYy MHCTPYMEHTa M MOXKET OBITh
CKauaHa Ha cTpanuIie http://forge.ispras.ru/projects/cpptesk-toolkit/files. I[To Bompocam npoBeneHus
TPEHUHT-Kypca 110 MHCTPYMEHTY oOpaiaiirecs o ajapecy 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 MCTIONb3YyeTCs «uucmuity C++ 6e3
S3BIKOBBIX ~ pacIIUpeHUil. Sapo MHCTpyMeHTa TMpeacTaBiIseT coOOl 6ubauomexy KiIaccos,
11a0JI0OHOB M MakpocoB Ha s3blke C++, ¢ NOMOIIBIO KOTOPBIX MOXXHO ONPEAETATh Pa3IuYHbIE
CYLIHOCTH TECTOBOW CHCTEMBI.

[Toyemy st maCTpyMeEHTa TectupoBanus HDL-moneneit anmapatypsl 0611 BeIOpaH uMeHHO C++?

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

Kak mpaBuno, B mporecce MNPOEKTUPOBAHUS ammapaTypbl (B YaCTHOCTH, MHUKPOIPOLIECCOPOB)
nomuMo HDL-monenu co3maercsi BRICOKOypOBHEBasi Mozienb Ha si3bike C/C++ (Tak Ha3bIBaeMBbIi
CUMyAmMop), KOTOpas MOXKET OBITh HCIOJh30BAaHA B KadecTBE JTANIOHA MPH TECTHUPOBAHHH.
Hcnonws3zoBanue s pa3pabOTKU TECTOBOM CHCTEMBI TOTO K€ CaMOro sI3bIKa CYIIECTBEHHO
yOpOINAaeT UCHOIb30BAaHUE CHUMYJSATOpa (MM €ro OTICNbHBIX KOMIIOHEHTOB) IS ILeNei
TECTUPOBAHUS, COKpAIlasi TpyA03aTpaThl Ha CO3aHUE TECTOB.

Tpervelt npuunHON Hcnonb3oBaHud C++ saBisgercs mpocras uHTerpanus C++-moxyneit ¢ HDL-
CUMYJISITOpaMU anmapartypbl. B HacTosmee BpeMst IMeeTCss HeCKOJIbKO CTaHIaPTHBIX HHTEP(EICOB,
MpeIHa3HauYeHHBIX s 9TUX 1enel (mpexne Bcero, VPI — Verilog Procedural Interface u DPI —
Direct Programming Interface).

NpoBepka NpaBMUNILHOCTU peakuui

ABTOMAaTHUYECKasi MPOBEPKA IPABUIBHOCTH ITOBEACHUS TECTUPYEMOM CHCTEMBI UMEET KIKYEBOE
3HAUEHHUE U1 aBTOMAaTH3aluu TecTHpoBaHMs. Kaxablil pa3, Korja TECTOBas CHCTEMa IOJIydacT
peakuuto ot tectupyemoil HDL-monenu, oHa TOJKHA ONpenennTh, IpaBUiIbHAs 9Ta PEAKLUs WU
HeT. YToObl MMeTh BO3MOXKHOCTh 3TO CJlieNaTh, HEOOXOAMMBI ABa KOoMMoHeHTa: (1) amanonnas
Mmooenv u (2) adanmep 3maioHHOU MOOENU.

OtajioHHass MoJeNb paboTaer coBMecTHO ¢ Tectupyemoil HDL-monenbio, oOpabaTbiBas Ty ke
caMyl0 TIOCJEI0BaTeIbHOCTh CTUMYJIOB. Pe3ynbraroM paboThl 3TaJOHHON MOJENH SBISETCS
MHOKECTBO STaJIOHHBIX peakuuil. Ilpn momydyeHum peakuuu OT TECTUPYEMOHl MoJenu OHa ¢

' HDL (Hardware Description Language) — Kiacc SI3bIKOB, MCIIONB3yeMBIX Ul ONMCAHHS ammaparypsl. CaMbiMu
M3BECTHBIMH IIPUMEPaMH TaKUX S3BbIKOB siBisttoTcst Verilog u VHDL.



C++m C++TESK Hardware Edition: OcHoBHble Bo3amoxxHOCTU. Bepceus 1.0, 02/06/2011 | © 2011 NCIM PAH

MOMOIIBIO ajanTepa npeolOpasyercst B (opMaT 3TaTOHHOM MOJETU M COMOCTaBISETCS OIHOW U3
JTAJIOHHBIX PEAKIUH, M0CIIE YeT0 MPOUCXOINUT UX CPABHEHUE Maphbl PEAKLU.

C++TESK mnpenocraBiseT CpeacTBa CO3[JaHUS JTAJOHHBIX MOJENEeW M MX ajgantepoB. Cienyer
MOAYEPKHYTh, YTO MHCTPYMEHT HOJIEPKUBAET Pa3pabOTKy 3TaJOHHBIX MOJENEH Pa3sHOrO YPOBHS
netanu3anuu (0T abCTPaKTHBIX (YHKIMOHAIBHBIX MOJETEH 10 MOjeNel ¢ MOTaKTOBOM TOYHOCTHIO)
U TIO3BOJIIET HCHOJb30BaTh B KAuye€CTBE OSTAJIOHOB YK€ pa3paboTaHHbIE CHUMYJISTOPbl U HX
KOMIOHEHThI. YacTh ajanTepa TeHepupyeTcs aBTOMAaTHYECKH Ha OCHOBE aHalu3a HHTepdeiica
tectupyemor HDL-monemnu.

leHepauua cTumynos

OT TOro, Kak reHepUpyTCs CTUMYJIbI, HAIIPSIMYIO 3aBUCUT KauecTBO TecTupoBaHus. B C++TESK
MPUMEHSETCA MOAX0/] K aBTOMATU3allUK pPa3pabOTKH T€HEepaTOPOB CTUMYJIOB HA OCHOBE MeCnosblx
cyenapueg. TeCTOBBIM CLICHApUEM Ha3bIBACTCS BHICOKOYPOBHEBAs CHCM(PUKALINS TECTa, B KOTOPOU
OIIPENIENIAIOTCA JOCTYNHBIE Ul TECTUPOBAHUSA CTHUMYJbI U (YHKIHS BBIYUCIECHUS 0000UjeHHO20
cocmosAHUs 1EJeBON CUCTEMBI. TecToBasi MOCIE0BATEIBHOCTh CTPOUTCS IMyTEM HHTEpIpeTaluu
TECTOBOTO CIIEHAPHS 00x00uuKom — ondbImoTeuHpIM KommnoHneHToM C++TESK.

B Tekymelt peanuzanuu MHCTpyMEHTa UMeErOTcs JBa obxoauuka: fsm u rnd. IlepBblit U3 HUX
OCYIIECTBIISIET 00X01 epagha 00600weHHbIX cocmosaHuUl, 3aJaHHOTO B HEIBHON (popMe B TECTOBOM
cueHapun. KputepreMm 3aBepIICHHS TECTHPOBAHHUS B ATOM Cllydae SIBIISIETCS MOCEIICHHE BCEX
000OIICHHBIX COCTOSIHUN JOCTMXKMMBIX H3 HadaabHOTO. OOX0mMuMK rnd CTPOUT TECTOBYIO
MOCIIEAOBATEIBHOCTD CIYVYAlHbIM 00pa30M — Ha Ka)KJOM IIare BHIOWpAETCS CIy4aiHbIH CTUMYI
WK HabOp CTUMYJIOB M3 YHCIIA ONMCAHHBIX B TECTOBOM CLIEHapUH. TecTHpOBaHUE MpEKpalaeTcs
IpY BBIIOJIHEHUH YKAa3aHHOTO NP 3allyCKe YKCia [IaroB. BakHO OTMETHTH, YTO OOXOMUHKH
UMEIOT OJMHAKOBBIM WHTep(eiic, 4YTOo 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
CJIOKHBIX CUTYyallMi MMEIOTCS CpelICTBAa KOMIIO3ULMU TECTOBBIX MOKPBITUH: CIOXKHAs CUTyalus
npeacTaBisieTcs B (GoOpMe COBOKYITHOCTH HECKOJIBKUX 00Jiee MPOCTHIX CUTYaIH.

[Tocne BBIMONHEHUS TECTa MOXHO IOCTPOUTH OTYET O MPOBEJEHHOM TECTUPOBAHUM, KOTOPBIM,
MOMHUMO OOHApPY>KEHHBIX OINMMOOK, COAECPKUT MH(OpMAIMIO 00 ypOBHE AOCTHTHYTOTO TECTOBOTO
MOKPBITUSL — KaKUe TECTOBbIE CUTYallUU OBLIM MOKPBITHI BO BpeMsl TECTHUPOBAHUS, & KaKUe HET.
OT4eTsl O TECTHPOBAHWH ITO3BOJISIOT OLEHHTH KAa4eCTBO TECTOB M C(OKYCHpPOBATH YCHWJIHS Ha
MIPOBEPKE €I11€ HE OXBAYEHHBIX aCNEeKTOB (PYHKLIMOHUPOBAHUS LIE€I€BOM CUCTEMBI.

PacnapannenMBaH ne BbINnoNHeHnsA TeCToB

B Buy 60nbIION CI0KHOCTH COBPEMEHHOM ammapaTypbl B OTPOMHOTO o0bhema TecToB it HDL-
MOJIeNIEN anmapaTyphl, BBIIIOJHEHUE TECTOB MOXKET 3aHMMATh 3HAUUTENbHOE Bpems. s Toro
YTOOBl COKpPaTHTh BpeMs TECTUPOBAaHMS M, COOTBETCTBEHHO, BpeMs, 3aTpauMBaeMoe Ha
obHapyxenue ommbok, CH++TESK wumeer cpeacrBa aBTOMAaTHYECKOTO —paclapajuleIMBaHUs
Iporecca TECTUPOBAaHUS Ha KOMIIBIOTEPHOM Kiactepe. [IpoBeieHHbIe DKCIIEPUMEHTHI TOKa3bIBAIOT
4TO, IIpU UCoab30BaHuHU 100 KOMIBIOTEPOB BpeMsl BBINOJIHEHMSI TECTOB cokpaiaercs B 80-90 pas.

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

4




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


