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1. OBBEKT UCHIBITAHU

HaumenoBanue NnporpaMmmal

[IporoTumn oHnalH-reHepaTopa TECTOBBIX IPOTrPaMM JJII MUKPOIIPOLIECCOPOB.
HaumeHnoBanue nporpamMmsl Ha AHIJIMIICKOM fI3bIKe

Prototype of Online Test Program Generator for Microprocessors.

KpaTKaﬂ XapaKTEpUuCTuKa 00J1acTH NMPUMCHCHU S

HporpaMMa, npeaoCTaBIAOIIAsA BO3MOKHOCTD aBTOMAaTHYECKOU reHepanuun TECTOBBIX HOCHCHOB&TCHBHOCTeﬁ nu3
WHCTPYKIUH, COCTABIMIONIMX IIEJCBYI0 MHUKpOIpolieccopHyro apxutektypy (Instruction Set Architecture, 1SA)
HEKOTOPOTO CEMECTBA MHKPOIPOIIECCOPOB, a TaKKe BO3MOXKHOCTH HETOCPEACTBEHHOTO HMCIOJHCHUSI
CreHEePHPOBAaHHBIX TECTOBBIX MOCIEA0BaTENbHOCTEH (AnHaMUYecKkoe/QyHKIIMOHAILHOE OHJIAIH-TECTUPOBAHKE) U
CPaBHEHUS PE3YJILTATOB BBIOJHEHHs KaXKIOW TECTOBOM IOCIEIOBATEIBHOCTH C €€ HECKOJIBKO M3MEHEHHOH B

paMKax 3a/1aBa€MbIX ITPABHJI BEPCUEH.

[locraBneHHass 3amada BBITIOJHICTCS B paMKax BepH(HUKAMKM Kak OJHOTO W3 JTAaloB IMPOSKTHPOBAHHS
MUKPOIPOIIECCOPOB U PEIICHHE TIOCTABICHHOW 3a/1a41 MMEET TPUMEHEHHE B aBTOMATU3AIIUH TIPOIIecca CUCTEMHOM
BepudHKanuu MHUKporporeccopoB[3], MoaeaH KOTOPBIX MOTYT OBITh pealn30BaHbl B  CBEPXOOJBIINX
uaterpabHbIX cxemax (CBUC), mporpammupyembix sormdeckux uHTerpanbHbix cxemax (ITJIMC), a Taxke
3aIlyIIeHbl Yepe3 MPOrpaMMHBIC IMYIATOPHI. B peleHun 3a1aun MPUMEHSIOTCS METOJIbI CIIyYaiiHON reHepaliu
BXOJIHBIX JIAHHBIX, MCIIOJIb3YIOIIUXCS B MHCTPYKIMSAX MHKPOIIPOIIECCOPOB B PAMKaX I'€HEPUPYEMBIX TECTOBBIX

HOCHGHOB&TCHBHOCTCﬁ.

B cuity cnoskHOCTH MacmTabupoBaHUs MOCTABJICHHOW 3a/1a4M 110 OTHOIICHUIO K MPOU3BOJIbHO-3a/1aBacMbIM |SA,
UTOrOBOE MPOTPAMMHOE pEIICHHE J0JDKHO O0ecreunBaTh KOPPEKTHYIO pabOTy Kak MHUHUMYM B paMKax
MHUKpPOHpOLecCOpHOI apxuTekTyphl RISC-V ¢ 6a30BbiM Habopom uncTpykuuii RV32IY, ognako nmoxpasymepaercs

MMPOCKTUPOBAHUEC PCHICHUA C YICTOM YIIOMAHYTOI'O MaCIJ_ITa6I/IpOBaHI/ISI 3aJlavu B IICPCIICKTUBC.

! Tonpasymesaetcs 6a30BbIit Habop uHCTpyKIMii RV32l, cnenudukanus KOTOpoOro akTyaabHa Ha MOMEHT paspaboTku[1].

Hsm. JInucr Ne jok. Tlomm. JlaTa
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[Tockonbky Tporiecc BepH(PHUKAIIUN MHKPOIPOIIECCOPOB HE 00s3aH BKIIOYATH B Ce0sl M30BITOUHYIO HACTPOUKY
BCIIOMOTATEJIBHBIX IPOTPAMMHBIX CPEICTB, B3aMMO/ICHCTBYIOIINX C BepuuupyeMoit peanusanueii (IpoToTUIIOM)
MOJENIM MHUKpoIporeccopa (B YaCTHOCTU, HACTPOHWKY OINEPALMOHHOW CHCTEMbl M CPEACTB KOMIMJISLUU
MOJIb30BATEIBCKUX MPOTpamMM), U pa3 ISA MOTyT BappbHpOBAThCS OT peAIM3alluy K pean3aly, TO MO KaXKIyIo
TECTHPYEMYIO pPEaTH3alHi0 HEOOXOJMMO TPEABAPUTEIHHO OCYIIECTBUTh COOPKY CHEIH(UUECKON BepcUu
pa3pabaTbIBaeMOT0 T€HEpPaToOpa TECTOBBIX MOCIIEIOBATEIBHOCTEH C MOMOIMIBIO CPEICTB KPOCC-KOMITMIISIIIUA TIEPE]]
€€ HEeMOCPEeICTBEHHOM BBIIPY3KOH Ha BepUUIMPYEMBIN NPOTOTHUII, TIJE€ WTOTOBBIM TE€HEpATOp HE OJIKEH

ONUPATHCS Ha KOJ, B3aUMOJACHCTBYIOIIHN C OITEPAIMOHHON CUCTEMO.

Hsm. JInucr Ne jok. Tlomm. JlaTa
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Wus. Ne mop. [Tonmn. u nata | B3am. maB. Ne | MuB. Ne ny6un. | Tloam. u nata




6
RU.17701729.04.04-01 51 01-1
2. IIEJIb UCTIBITAHUI

I[OKyMeHTbI, Ha OCHOBAHMHU KOTOPLIX BEAECTCHA pa3p360TRa

Ilenpto wWCHBITAHUN SBISICTCS TMPOBEpPKA HA OTCYTCTBHE COOECB B paboTe NPOTpaMMbl IPH  KOPPEKTHO
chOPMYITUPOBAHHBIX BXOJHBIX JAaHHBIX B 00IIEM U TIpH padOTe C OTACTBHBIMU Pa3/iejaMH OTICPATUBHOU MaMsTH
KOMIIBIOTE€pA B YaCTHOCTU. BTOpOCTENEHHON 1IENbI0 SIBIAETCS MPOBEPKa KOPPEKTHOCTH peaM3allii aJIrOpUTMA
TeHepaluu TECTOBBIX MOCIEI0BATEIBHOCTEH B Mpoliecce 00pabOTKH NIA0IOHHBIX OJOKOB YaCTHYHO 337]aBa€MbIX
TectoB. HakoHnern, mpoBoauTCst mpoBepKa MpoBepKa KOPPEKTHOCTH O(GopMIiIeHUST HEOOXOIUMON JOKYMEHTAIMU K

nporpaMme (onuceiBaetcs B myHkTe 4 « TpeboBaHus K MpOorpaMMHOM JOKYMEHTALMN» HACTOSIIET0 JOKYMEHTA).

Hsm. JInucr Ne jok. Tlomm. JlaTa
RU.17701729.04.04-01 51 01-1
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3. TPEBOBAHMUSA K IPOT'PAMME

TpeGoBanus K QyHKIMOHATbHBIM XapaKTepPUCTUKAM

Cocrtas BbINOJHAEMbIX PyHKIMT

Hcnosib30BaHme M0JIb30BATEIBCKUX ONUCaHmid ISA TecTHpyeMOl MOIeTT MUKPOITPOIIECCOpa, MOIeNeH
(1abIOHOB) YAaCTHYHO 3alaHHBIX TECTOB M CTPOro 3a()MKCUPOBAHHBIX TECTOB, JIOTUKA HM3MEHEHHS
(MyTanuif) TEHEpUPYEeMBIX IOCJIEA0BATEIIbHOCTE MHCTPYKIIMHA, a TakKe JIOTUKA CpPaBHEHHS
pEe3yJIbTaTOB BBINOJHEHUS OPUTHMHAIBHONW M HW3MEHEHHOM MOCJIEIOBATEIIbHOCTEM WHCTPYKUUMA JUIst

ompeieNeHus crienu(prKn KOHKPETHOTO reHepaTopa,

[TocnenoBarenbHas reHepanus NOCIEI0BATEILHOCTEN U3 UHCTPYKIUNA LEIEBOM MUKPOIPOLIECCOPHOU
APXUTCKTYPHI IO MPEAOCTABIICHHBIM MOJCIIAM YaCTHYHO 3aJaHHBIX TECTOB C HO}IFOTOBKOfI Tpe6yeMI)IX

JUISl UX TIOJTHOTO OTPEIEIICHUSI BXOIHBIX TAHHBIX;

[TocnenoBarenpHas TeHepaIus TMOCISIOBATEIBHOCTEH M3 WHCTPYKIUH TeneBor ISA mo omucanusm

CTporo 3a()UKCUPOBAHHBIX TECTOB;

Hcnonb3oBaHue Moib30BaTENLCKOTO OMUCAHUS JIOTUKYA MYTaIUil TOCIIeJ0BATEIbHOCTEN TreHEPUPYEMBIX
WHCTPYKUUHN U1 UX U3MEHEHHsI B TPaHUIaX UCXOAHOTO YPOBHA (DYHKIIMOHAILHOM 3KBUBAJICHTHOCTU U
JabHENIIIEr0 CpaBHEHUS PE3yJbTaTOB BBIOJHEHHUS KaXKIOW CTeHEPUPOBAHHOM MOCIEI0BATEIBHOCTH

WHCTPYKIUH 1ieneBoit ISA ¢ ee ”3BMEHEHHOM Bepcuei;

HOI[]"OTOBKa 1 BBIBOJ HTOI'OBBIX BEPAHUKTOB 00 YCICHMIHOCTH BBIIIOJIHCHHUA TECTUPYEMBIM IIPOTOTHUIIOM
MUKpPOIIpoeccopa Ka)I(,HOﬁ CreHepI/IpOBaHHOﬁ IIoCJICA0BATCIIBHOCTU HHCTPYKHHI;'I U €€ M3MCEHEHHOM

BC€pPCHUHU II0 3aJaHHBIM ITIpaBHUJIaM CpaBHCHU.

Opranu3anusi BXOJHBIX JTaHHBIX

Tak kak pa60Ta C I'CHCPATOPOM B IICPCIICKTUBC MOKCET IIPOU3BOANTLCA HaA bare-metal CHUCTCMaAxX, KaXxJgas M3

KOTOpBIX 00siaaer coOcTBeHHOM ISA 1 Mozenbio maMaTH, TO y)Ke Ha dTarne KOMIWISIUUA TpeOyeTcs yKazaTh

BCC TC IIapaMECTPhI U MMOJIB30BATCIbLCKHUC OIIPCACIICHUSA, KOTOPLIC 6yI[YT HCIIOJIB30BATLCA B CKOMIIMJIMPOBAHHOM

OHJIalfH-T€HEepaTOpe, MPH ITOM UCKIIOYNB HEOOXOTUMOCTh OOpaleHuii K (paiioBoi cucTemMe yxe B Ipoliecce

paboTHI MPOTPAMMBI.

B MEpBYIO 04YCpPEAb, IMOJIB30BATCIIIO H606XO):[I/IMO nepeaaTrb I/IH(I)OpMaI_[I/IIO O KpOCC-KOMIIHUIIATOPEC A3bIKA Cu

(crapmapt C99) u mepenaBaeMbIX eMy IMapaMeTpax, a TakKe HCIOJIb3YeMYI0 BepHUpHUIUPYeMOH CHCTEMOM

Hsm. JInucr Ne jok. Tlomm. JlaTa
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JUIMHY MAaIIMHHOTO CJOBA, KOTOpbIe OyIyT HCIIOJIB30BATHCS B IpolLiecCe COOPKU MCIOJIHIEMOIO MOMIYJIS

reHepaTopa TECTOBBIX IPOrPaMM HEMOCPEICTBEHHO 110 TECTUPYEMYIO MOJIENIb MUKPOIIPOLIECCOPA.

Jlanee, moJyib30BaTeNIO TPEOYETCS MPEIOCTABUTD YEThIPE A0COIIOTHBIX MJIM OTHOCUTENBHBIX MyTH B (pailioBoH
CHCTEME, OTIMCHIBAIOIINX PacHoioxkeHne (aityos onucanus |SA s TecTupyeMoit Moie MUKpOTIpoIieccopa,
(baiiyioB ¢ OMCaHWEeM MOJIENIeH YaCTUYHO 3aJaHHBIX B CTPOTO 3a()MKCUPOBAHHBIX TECTOB, (DAIJIOB C OMMHCaHUEM
JIOTUKM MYTalMil TE€HEPUPYEMBIX IIOCJIENI0BATEIBHOCTE MHCTPYKUMH COOTBETCTBEHHO M O0XHAAEMOE

pacnoJiokeHue UTOroBoro (¢aiiia oHaliH-TeHepaTopa.

JIOTIOTHUTENBHO MOJIb30BATENb MOXKET UCIOIb30BaTh (hjar, CUTHAIM3UPYIOIUN 00 NCIOIB30BaHUN (DYHKIIUU
«printf», oObsBIIeHHO# B 3aronoBke «Stdio.hy u3 cranpapTHO O61OMMOTEKY s3bIKa CH, TS TTepeiayi HTOTOBBIX

BCPAUKTOB 00 UCIIOJTHEHUH TECTOBEIX HOCHG)IOBaTCJ'II)HOCTeﬁ HEMOCPCACTBCHHO B CTaHI[apTHBIﬁ IIOTOK BbIBOJA.

Tak kak paboTa ¢ reHepaToOpoM He 0053aTeNbHO MPEAIoIaraeT HaIM4Yie ONepallMOHHONW CHUCTEMBI Ha LIEJIE€BOM
MUKpoIpoIeccope (mo100H0e MporpaMMHOE OKPYKEHHE PUHSATO Ha3biBaTh bare-metal cucremamn), a 3HauurT,
HE MPEeIoJIaraeTcs ¥ JOCTYI K CTAaHIaPTHBIM CPEJICTBAM BbLACICHUS JUHAMUYECKON TaMSATH, TI0 BO3MOXKHOCTH,
BC€ UCIOJIB3YIOIINECS MACCUBBI JaHHBIX ¢ HHPOpMaIiei, HeoOxouMoi A1 GyHKIIMOHUPOBAHUS T€HepaTopa,

JIOJIKHBI OBITE OOBSIBIIEHBI CTATUYECKH.

OTtnenbHBIE YaCTH CTPYKTYPHI MPEAOCTaBISEMBIX M0JIb30BaTeNeM (aillioB JOKHBI ObITH 3a(MKCHPOBAHHBIMU
JUIS. KOPPEKTHOTO B3aMMOJAEWUCTBUS C SIAPOM T'€HEepaTopa - UX OMUCAaHUE JOJDKHO OBITh BKIIOYEHO B JTOKYMEHT
«[IporoTun oHnaitH-reHepaTopa TECTOBBIX MPOTPaMM JJsi MHUKPOIPOLIECCOPOBY». PyKOBOACTBO CHCTEMHOIO

nporpammucta ('OCT 19.503-79), B To Bpems Kak o0muiue TpeOOBaHMs K HUM OIKMCHIBAIOTCS HIKE.

Ilocne HCHOCpeHCTBeHHOﬁ KOMITUJIAIUK HUCIIOJIHACMOI'O MOAYJIA I'€HEpATOpPa TECTOBBIX ITPOrpaMM OH MOIKET
OBITE 3arpy’k€H Ha HCIIOJJHCHHE B CHCTEMEC, nozmemameﬁ TECTUPOBAHHUIO — Ha JAaHHOM OTall€ HHUKaKHe

M0JIb30BATEIBCKUE BXOJHBIC TAHHBIE Y)KE HE TPEOYIOTCS.
CocraB onucanus ISA TectupyemMoro npororuna

Qaiinbl ¢ onucanueMm ISA ans BepugHUIMPyeMOro MPOTOTUIA JOJDKHBI BKIIOYATh B ceOs CIEIyIOIUi

MUHUMAaJIbHBINA Ha60p ACIICKTOB.

- Onwucadue KOIU4ecTBa pEerucTpoB O6I.I.[€FO HAa3HAYCHUA, a TAKIKC KOJIMUCCTBA PCTUCTPOB IJIA pa6OTBI C

BCIIECCTBCHHBIMHA YMCJIaMH, €CIIM T€ MCHOJb3YIOTCH,

Hsm. JInucr Ne jok. Tlomm. JlaTa
RU.17701729.04.04-01 51 01-1
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- Onucanue KOJUYECTB MPUCYTCTBYIOUINX B OMMCAHUU OOBIYHBIX MHCTPYKIMH U TPYII, HA KOTOPHIE UX
MOXXHO TOJENUTh, a TaKXKe IICEBIO-WHCTPYKUUH, peaTu3yeMbIX dYepe3 HMEIoIHecs OOBIYHbIE

MHCTPYKLUU;

- Onwucanue peanm3anyu 3aUKCUPOBAHHOTO HHTEpQeiica U CITOCOOOB BRITPY3KH 3HAYCHHUN PETHCTPOB
n3/B CTAaTUYECKH BBIJCICHHBIC OOJIACTH OIECPATUBHON MaMsATH Oe3 M3MEHEHHUs 10/Bo Bpems/mocie

oncpalru BbII'PY3KU COOTBETCTBYIOIINX PErUCTpamM 3HaquHﬁ;

- Onucanue mnpeAcTaBIeHUN TpyNN HWHCTPYKIMM, He-MapaMeTpU30BaHHBIX HMHCTPYKLMH, ICEBJO-

MHCTPYKIMI U NMapaMeTPU30BaHHBIX HHCTPYKIUH;

- Omnwmcanne peanu3anuud 3aQUKCHPOBAHHOTO WHTepdelica aid KoaupoBaHUs (acceMOIupoBaHUs)

HMHCTPYKIUH 110 UX UMCIOIIUMCS JJaHHBIM,

- Onucanue peanuzanuu 3aQpUKCUPOBAHHOTO UHTEpderica 1 CpaBHEHUS ABYX MOJIYYEHHBIX B IIpoliecce
BBITIOJIHEHUSI HAa0OpOB 3HAYEHWI PErucTpoB — IS MCXOJHOM CreHEpHUpPOBAaHHOW TECTOBOM

MOCJIETIOBATEIIbHOCTH MHCTPYKIIUM U €€ N3MEHEHHOM BEPCHH.
CocTaB onMcaHUsA YACTHYHO 32JaHHBIX U CTPOIo 3a(pUKCHPOBAHHBIX TECTOB

@ailsibl ¢ ONMHMCAHMEM YacCTHUYHO 3aJlaHHBIX U CTPOro 3a(UMKCUPOBAHHBIX TECTOB JJIsi BepUUIUPYEMOTO

MPOTOTHUIIA IOJDKHBI BKITIOUATh B €051 CIISAYIOMNNT MUHIMAIBHBIA HA0Op aCleKTOB:

- Onucanue MakCHUMalbHBIX JOMYCTUMBIX KOJMYECTB HHCTPYKIMHA B paMKax OJHON TE€HEpUpyemMou
MOCJIeI0BATENbHOCTU (00s3aTeIbHBIN MapaMeTp) U UHCTPYKLUN, TOOABISEMBIX B MPOLIECCE MyTaluil
MocJieI0BaTeIbHOCTEN (Heo0s3aTebHbIN TapaMeTp — MPU €ro OTCYTCTBUU KOJIHMYECTBO F€HEPUPYEMBbIX

JOTIOTHUTEIBHO UHCTPYKIIMI Oy/IeT 3aBUCETh OT MEPBOT0 YIOMSIHYTOTO IMapaMeTpa);
- OnucaHue KOJTUYECTB YACTHYHO 33/IaHHBIX U CTPOro 3a()MKCUPOBAHHBIX TECTOB;
- OnucaHue YaCTHYHO 33/IaHHBIX TECTOB Yepe3 KOHKPETHBIN I BCEX TAKUX TeCTOB MHTep(deric;
— Omnwucanue cTporo 3aKCUPOBAHHBIX TECTOB YepPEe3 KOHKPETHBIN JJIsl BCEX TAKUX TeCTOB HHTep(delic;

- Omnucanue peanuzanuy 3apUKCUPOBAHHOTO UHTepdeiica Ui 3aM0IHEHUs] HHCTPYKIHMH 110 YMOJTYaHUIO
B paMKax OJIHOH TECTOBOM MOCJIEI0BATEIbHOCTH, €CIIH JUIsl 0OpabaThiBaeMoro madioHa He 3a/1aBajlach

cnenuduueckas GyHKIUs;

Hsm. JInucr Ne jok. Tlomm. JlaTa
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CocraB onucanus MyTaIII/Iﬁ CO3JaHHBIX NMOCJIeJ0BATEIbHOCTEN I/IHCprKHI/Iﬁ

@aiinel ¢ omucaHMeM MyTauuil (¢ coxpaHeHHeM (YHKIMOHAJIBHON SKBHBAJCHTHOCTH) CO3JaHHBIX
HOCJIE0BATEIbHOCTEH MHCTPYKIMH JOJDKHBI BKIIIOYATh B ceOs peann3anuio uHTepdelica uii H00aBIeHUS
KOHKpPETHOTO KOJINYECTBA JOINOJHUTENbHBIX CTPOK B BBIJICJICHHYIO IO/ 3TO 00JacTh NaMATH HAa OCHOBAHUU

CTE€HEPUPOBAHHOM paHee TECTOBOM MOCIEA0BATEIbHOCTH HHCTPYKIIUMA.
Opranun3anusi BbIXOAHBIX JaHHBIX

Ha »>tame KOMIIWJIAOWUNW BBIXOAHBIMU MJAHHBIMU CUHUTAIOTCSA CT&TI/I‘-IGCKI/I-CKOMHHHHpOBaHHLIﬁ HUCIIOJIHSIEMBIN
(daiin camoro OHJIaH-TEHEpaToOpa TECTOBBIX MPOrpaMM, a Takke HaOop ¢aiIoB HMCHOJIB30BABIIMXCA MPHU

cOopke.

Ha »orame wucnonHeHwss B KadyecTBE OCHOBHBIX BBIXOJHBIX JIAHHBIX MPEAOCTABISIOTCS BEPAUKTH 00
YCIEHOCTH/0€3yCIEeIHOCTH KOPPEKTHOCTH pabOThI MCIIOJIb30BABIIHUXCS B TECTAX MHCTPYKIUI HA OCHOBaHUU
CPaBHEHUs PE3YJIbTATOB BBINOJHEHHUS KaXJI0M Cr€HEPUPOBAHHOW TECTOBOM MOCIIEIOBATEIBHOCTH MHCTPYKIIUH
U €€ M3MEHEHHOW BEPCHM, a TaKXe€ JOJDKHBI MPEIOCTaBIATHCA HEKOTOPBIE JOIOJHUTEIBHBIE JaHHBIE,
HEoO0XOAMMBIE JJIs1 BOCIIPOU3BEJECHUS TECTOB C HEKOPPEKTHBIM 3aBEpLICHHEM pabOThl — BCE BEPAUKTHI U
HEoOXOAUMBIE Ul MX ONUCaHMs JaHHbIE JOJDKHBI COOTBETCTBOBAaTh HEKOTOPOMY o0miemMy uHTepdeiicy u

pacrojiaratbcs B OIepaTUBHOM MaMsTH, CBI3aHHON ¢ BEPUPHUIIPYEMBIM IPOTOTUIIOM.

Ecou IIprU KOMIWJIAOWK TI'€HEPATOPa HCIIOJIB30BAJICA (bnar HCIIOJIB30BaHMA CTAaHJAPTHOI'O IIOTOKAa BBIBOJA,
OITMCAHHBIN B ITYHKTC 3.1.2 ((OpFaHI/ISaLII/Iﬂ BXOJHBIX HJAHHBIX», TO I/IH(l)OpMaI_II/IH O BEPAUKTAX BBIIIOJTHCHHA
TCCTOBBIX HOCHGHOB&TCHBHOCTCﬁ I/IHCTPYKHI/Iﬁ 6yz[eT JOITIOJIHHUTCIIbHO BBIBOAUTHCA B YHOMHHYTBIﬁ

CTaHJIapPTHBIN OTOK BHIBOJIA.
TpeboBanus k unTepdeiicy

B CJIydac UCIIOJIb30BAHUA HA OTAIllC KOMIIHUJIALUU BbIICJICHHOT'O (1).]'[3.1" a JJUIA UCIIOJIb30BAHHA CTAHAAPTHOI'O IIOTOKA
BBIBOJAa A3bIKa CI/I, YIIOMAHYTOI'O B ITYHKTC 3.1.2 «Opl"aHI/ISaHI/Iﬂ BXOJHBIX JaHHBIX», C LCJIBIHO TCKCTOBOI'O
OTO6pa)KCHI/I$I HUTOI'OBBIX BCPAUKTOB O BbIIOJHCHUM KOHKPCTHBIX TCCTOBBIX HOCJ'IGI[OB&T@J'IBHOCT@IZ, caMma
BU3YyaJIU3alust 6YI[CT OCYHICCTBJIATBHCA B OKHE KOMaHIHOM CTPOKHU (TepMI/IHaJ'Ia) OJIHOM U3 YKa3aHHBIX B ITYHKTC 4.5
«Tpe6OBaHI/I${ K COCTaBy U IIapaMeTpaM TEXHUYCCKUX CPCACTB» ONCPANNOHHBIX CUCTEM — B IIPOTHUBHOM K€ CJIydac
CTAaHAAPTHOC MOJIYYCHUC MNAaHHBIX BEPAHUKTOB O BBIIIOJIHCHUHN KOHKPETHBIX TECTOBBIX MOCJIEI0OBAaTENLHOCTEN M3
OHepaTHBHOﬁ naMsaTu TeCTpreMOﬁ CHUCTCMBI 6y,Z[CT OCYIICCTBIIATHCA UYCPE3 CTOPOHHUC HHTepq)eﬁCBI, HC

OINMHUCBIBACMBIC B paMKax TeKyLueﬁ HpOFpaMMHOﬁ peaji3anuu.
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Tpeﬁosaﬂnﬂ K HAJACKHOCTH

3a cuer cnieun(pUKU NOCTABICHHON B paMKaxX IPOTPaMMHOM pean3aiyy 3aa4y U ee MPEAnoIaraeMoro pemeHus,
MIPEKIEBPEMEHHOE 3aBeplleHUe pabOThl MPOrpaMMbl BOSMOXKHO B CIIy4ae HECOOTBETCTBUN OMUCAHHBIM B ITYHKTE
3.1.2 «Opranuszanusi BXOJHBIX JaHHBIX» MpaBUIaM WM B CIIydae TEXHUYECKHX HEMOJa0K, HE IMOJIekKAIINX
HCIPABIIEHUIO CO CTOPOHBI PAa0OTHI HPOrpaMMbl (HalpUMeEp, HEUCHPABHOCTh HCIOJIB3YEMOM B Ipolecce

tectupoBanus [1JIVC).

B T0 xe Bpemsl, HCIIOIb30BaHMUE TPEIOCTABICHHBIX BMECTE C UCXOJHBIM KOJIOM IPOEKTa roToBbIe onrcanusi ISA
RISC-V RV32l u 6a30BOii JIOTUKKA COBEpUICHUS MYTalWi HaJl MOCIEIOBATEIBHOCTSIMHU TECTOBBIX MHCTPYKIIHHA

JOJIKHBI YCHEIIHO paboTaTh B CBA3KE C SIIPOM I'eHepaTopa.

B cnyuae ucronb3oBaHus Ha Tane KOMIWISLIMY BBICIEHHOTO (hara Jjisl HCHOJIb30BaHUs CTaHJAPTHOTO MOTOKA
BbIBOJIA sA3blka CH, ynmoMsHyroro B HyHKTe 3.1.2 «OpraHuzanusi BXOJHBIX JAHHBIX», C LEIbI0 TEKCTOBOTO
OTOOpaX€HUsI HTOTOBBIX BEPIMKTOB O BBIMOJHEHUH KOHKPETHBIX TECTOBBIX MOCIEAOBATEIbHOCTEH, I10
ucrnoabp3yeMoMy ctaHmapTy s3bika Cm C99 GoibmMHCTBO OHmIMOOK B Tporiecce paboThl MPOTpaMMBl OyayT

OTPAXECHBI B YIIOMAHYTOM CTaHAAPTHOM IIOTOKE BBIBO/JIA.
YcaoBus 3KCIIyaTanuu

VYcnoBus KCIITyaTalliy OMKUCHIBAIOTCS B COCTaBE JOKyMeHTa «IIpoToTun oHnaiiH-reHepaTopa TeCTOBBIX IPOrpaMm

JUTSE MEKPOIIpoIieccopoBy. PykoBoicTBo crcremuoro nporpammucta (TOCT 19.503-79).
TpeGoBanusi K COCTaBY M MapaMeTpPaM TeXHUYECKHX U MPOrpaMMHBIX CPe/ICTB
Jist yCHenHOW KOMITHIISIIIAK TIPOTPaMMBI TPEOyeTCs CIIAYIOIINUN COCTaB TEXHUIECKUX CPEJICTB:

- Kowmmbrotep ¢ 0HOM U3 YCTaHOBIIEHHBIX ONEPAMOHHBIX crcTeM — Linux (x86-64) wiu Linux (ARMG64);

- Kpocc-kommumsitop sizeika Cu (cranmapt C99) ¢ reHepammeid Koia, COBMECTHMOIO C TECTHPYEMbIM
MIPOTOTUIIOM MHUKpOIIpoLieccopa Ha ypoBHE ero ISA;

- Cucrema CMake[2] ¢ OTKpBITBIM HCXOAHBIM KOAOM Ul KPOCCIUIAT(OPMEHHOTO OMMCAHHUS Mpollecca
KOMITHJISIIMM UCXOTHOTO Ko/a Ha si3bike Cu Bepcuu 3.16 mim 0oJiee MO3THEH;

- Hamuuue He menee 100Mb cBoOOIHOTO MecTa Ha )KECTKOM JUCKE KOMIIBIOTEPA.
Nubie TpeboBaHuUs COBMAIAIOT C CHCTEMHBIMH TPEOOBAHUSMU YKAa3aHHBIX ONIEPALIMOHHBIX CUCTEM.

HOCKOHLKy CKOMHI/IJ'II/IPOBaHHHﬁ IMPOTOTHUII T'CHEPATOPA 6y):[eT HCIIOJIB30BATh CTATUYCCKYIO ITAMSTH B r00aIbHOM
o0Oactu BUJUMOCTH B 3aBUCHUMOCTH OT Tpe60BaHHfI CaMOro IOJb30BaTcCJIsd (OHI/ICHBaCTCH Ha60p0M

HCIOJIB3YIOIMUXCA PEruCTpOB B paMKax TCCTpreMOﬁ CUCTEMBI, KOTHYCCTBOM TCCTOB U I/ITepaI_II/Iﬁ T OTACIIBHBIX

Hsm. JInucr Ne jok. Tlomm. JlaTa
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TECTOB, 00BEMOM MAMSITH VISl BHITPY3KU PE3yJIbTATOB OT/ACIBHBIX TECTOB U TaK Jaliee), HMTOrOBOE MHHUMAIILHOE

OrpaHUYEHHUE HAa 00BbEM ONEPATUBHON NaMSITH HE MOXKET ObITh COPMYIMPOBAHO OJHO3ZHAYHO.

B ciydae 3amycka renepatopa Ha ypoBHe bare-metal cucremsl (Hampumep, ¢ ucnosbs3oanueM [TJIMC), moryr
noTpeOOBaThCs YCIOBUS COBMECTUMOCTH allapaTHOrO OOeCHeueHHss C CyHIECTBYIOIIMMHU IPOTPaMMHBIMH
peICcHUAMA JIsI BBIACICHHUA PCTUOHOB OHGpaTHBHOfI IIaMsITH, HCHOJII:3y€MOI>i B IecHEpaTope, a TaKKeC IJId

BO3MOXHOCTH U3YUUTH BBITPYKCHHBIC TCHCPATOPOM AAHHBIC BEPAUKTOB O BBITIOJIHCHHBIX TCCTAX.

Ecnu xe 3amyck rerepatopa OyneT MPOU3BOAUTHCS B paMKax 3MYJISTOpa MUKpPOIpOIECCOpa ¢ OMIMOHATbHBIM
(1arom BbIBOJIa COITPOBOXKJIAIOIINX U OTJIa0YHBIX COOOLIEHHH, TO BIOOABOK K BBIIIEYIIOMSAHYTHIM TpeOOBaHUAM

no0aBUTCS U TpEOOBAHME COBMECTUMOCTH C HAOOPOM MHTEP(ECOB CHCTEMHBIX BEI30BOB B paMKkax cranmapta C99.
TpedoBanus k ”HGOPMAIMOHHONH U MPOrPAMMHOI COBMECTUMOCTH

Pa3paboTka u oTi1ajKka Koja spa reHepaTopa TECTOBBIX HHCTPYKIUH 11 MUKPOITPOIIECCOPOB, a TaKXKe OJHOM U3
peamm3anuii onucanus ISA RISC-V RV32l, npousBoautes Ha si3bike nporpammupoBanus Cu cranmapra C99 c
OMIIMOHAJBHBIM HCIOJIB30BAHUEM 3arojioBKa CTaHIAPTHBIX omepanuii BBoja/BbiBoga «Stdio.h» cranmaptHOM
ounbmmoteku s3bika. Cama cOOpKa MPOM3BOIUTCS Yepe3 reHeparop cucreM coopku CMake ¢ OTKpBITBIM HCXOTHBIM

KOJIOM.

Hsm. JInucr Ne jok. Tlomm. JlaTa
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4. TPEBOBAHHWSA K TIPOTPAMMHOM JOKYMEHTAIIAU

Cocras HpOFpaMMHOﬁ AOKYMEHTAllMH

- «[Ipororumn OHJIaliH-TeHepaTopa TECTOBBIX nporpaMm TSt MHKPOTIPOIIECCOPOBY.
Texuunueckoe 3amanue (FOCT 19.201-78);

- «[Iporotumn OHJIaliH-TeHepaTopa TECTOBBIX nporpaMm TSt MHKPOTIPOIIECCOPOBY.
[MosicaurtenpHast 3amucka (TOCT 19.404-79) ;

- «[Iporotumn OHJIaliH-TeHepaTopa TECTOBBIX nporpamm TSt MHUKPOTIPOIIECCOPOBY.
PykoBoactBo cuctemuoro nporpammucta (FOCT 19.503-79);

- «[Iporotun OHJIaliH-TeHepaTopa TECTOBBIX nporpaMm TSt MHUKPOTIPOIIECCOPOBY.
[Mporpamma u meroauka ucnsitanuii (FOCT 19.301-79);

- «[Ipototumn OHJIaliH-TeHepaTopa TECTOBBIX nporpaMm TSt MHKPOTIPOIIECCOPOBY.

Tekcr nporpammser (TOCT 19.401-78).
CrneunajabHbie TPeOOBAHHMS K NPOrPAMMHOM TOKYMEHTALMU

JIOKyMEHTBI K TIpOTpaMMe JI0JDKHBI ObITh cocTaByieHbl B cooTBeTCTBUH ¢ ['OCT 19.106-78 u 'OCTamu k kaxxaomy

OTIENFHOMY BHy TIpHJIaraeMbIX JOKyMEHTOB (pazaen 5, «CocTaB MporpaMMHON TOKyMEHTAILIUNY).
[TosicHuTenbHAs 3aMUCKa JOJDKHA OBITH 3arpykKeHa B cuctemy AnTturiaruat yepes LMS «HIY BIID».

JIOKyMeHTAaIMsI U IporpamMma CIacTcs B 2JIeKTpOHHOM BHje B ¢opmarax .pdf wmu .docx B apxuBe hopmaToB .Zip

Wiy .rar .

3a Tpu AHS A0 3aIIUTHI IPOEKTA NEpe] IPeIMETHON KOMUCCHEH BCe MaTepHalibl KypCOBOTO MPOEKTa (MIPOrpaMMHast
JOKYMEHTAIUsl, IPOTPaMMHBIA MPOEKT, OT3bIB PYKOBOJUTENS, OTYET CUCTEMbl AHTHIUIATHAT) IOJDKHBI OBIThH
3arpy’kKeHbl OJHMM WJIM HECKOJbKMMHU apXuBaMHU B MPOEKT JUCHUIUIMHBI  «KypcoBoil  mpoexT»

B TUYHOM KabuHeTe B MH(GOpMallmOHHON oOpa3oBarenbHOi cpene SmartLMS HUY BIID.
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o. CPEJCTBA U NOPSAJOK NCHBITAHAI

TexHu4yeckne u NMporpaMMHubI€ CPEACTBA, UCIIOJIb3YEMbIC IIPU UCIIBITAHUAX

- BupryanbHas MarirHa yCcTaHOBJICHHOM oTiepanimoHHOM cuctemoi Debian Linux x64;

- Hammuue B pacnopspkeHHH BHPTyaldbHOW MamuHbl 61’6 cBOOOgHOTO Mecta Ha kecTkom Jymcke u 8I'b

OIIEPaTUBHOMN MaMATH;

- Kpocc-kommmsitop si3pika Cu st cragmapra C99, agantupoBansbli o ucrnonb3oBanue ¢ ISA RISC-V

RV32l,

- Cucrema CMake Bepcun 3.18.

IMopsinok npoBeaeHns: MCIBITAHUI

- IIpoBepka TpeOoBaHMii K MPOrpaMMHON JOKYMEHTAIINH;

- HcnbiTanus GyHKIIMOHATBHBIX XapaKTEPUCTHK IPOrPaMMBI;

- IIpoBepka TpeOoBaHMit k UHTEPEICY;

- IIpoBepka TpeboBaHMIT HAAC)KHOCTH.

HUzm.

Juct

Ne nok.

Tloam.

JlaTa

RU.17701729.04.04-01 51 01-1

Wus. Ne mop.
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6. METO/Ibl UCTILITAHUI

IIpoBepka TpeGoBaHHUIl K IPOrPaMMHONM 10KYMEHTALMHU

B oTHOmEHNN MporpaMMHON JOKYMEHTAIIUH OCYIIECTBISICTCS BU3yaIbHAS POBEPKA HA COOTBETCTBUE 3aJAHHOMY
obmemy Habopy mokymentoB ['OCT 19.106-78 u xomkperHbiM mokymeHTamM ['OCT B OTHOIICHHH KaXKJIOTO

OJICMCHTA JOKYMCHTALNH.
Bce tpeboBanus co0It01eHbI.
HcnbiTanus GQyHKIUOHATBHBIX XapaKTEPUCTUK MPOTPaAMMbI

st 6oyiee TOYHOW TIPOBEPKH KOPPEKTHOCTH peaM3alldd alropuTMa OOpabOTKHM IIA0JIOHHBIX OJOKOB B
KPUTHYCCKUX MECTaxX IMPOrpaMmbIl ObLIH pPasMEIICHbl TOYKKU BBIBOAA OTHaILOIIHOfI I/IH(l)OpMaHI/II/I B CTaHZ[apTHBII\/'I

MMOTOK BBIBOJA si3bika CH, TOYHO OTMMCHIBAIOIINE TEKYIIIHH KOHTEKCT 00pabOTKH HEKOTOPOTO MIa0JI0Ha.

B pamkax mpoBepkH KOPPEKTHOCTH YCHEIIHOTO 3aBEPIICHHs PAaOOThI MPOrpaMMbl MPU KOPPEKTHO 3aJaHHBIX
BXOJIHBIX JAHHBIX, a TAKXKe MPOBEPKH Ha KOPPEKTHOCTh peaM3alii 00pa0OTKH IIA0JIOHHBIX OJOKOB YaCTHIHO
3aJJaHHBIX TECTOB, OBLT pa3paboTaH HAOOpP TECTOB, pacCMaTPHBAEMBIH C TOUYKH 3pEHUS MPOTPaMMBI Kak HaOOp
TectoB HeKOoTOpoit peanmzaruu |SA RISC-V RV32l, koTopsiii MOKpHIBaeT BCE U3BECTHBIC HA MOMEHT pa3pabOTKH
Cllydad 3aJlaBacMbIX YaCTHYHO 3aJlaHHBIX NIA0JIOHOB — OBUIO 3a()MKCHPOBAHO KOPPEKTHOE MOBEACHUE BO BCEX
paccMaTpUBaeMBIX CIIydasiX M pPe3yJlbTaThl TECTOBBIX 3alyCKOB ObLIM 3adukcupoBaHbl B [lpunoxennn 2
HACTOSIIIETO JOKYMEHTa, a COZep KaHue TECTOB OTPAXKEHO B JOKyMeHTe «[IpoToTnn oHIaliH-reHepaTopa TECTOBBIX

mporpamm Juis Mukpormpoiieccopos». Tekcr mporpammser (TOCT 19.401-78).
Bce tpeboBanus coOIIOCHBI.
IIpoBepka TpedGoBanuii kK uHTEPPeiicy

B cnydae ucnosib30BaHus Ha 3Tane KOMIMWISAIMY BBIAEICHHOTO (h1ara Ui MCIIOJb30BaHMsI CTaHAAPTHOIO MOTOKA
BbIBOJa s3blka Cu, ymomsiHyToro B myHkTe 3.1.2 «OpraHu3anus BXOJHBIX JaHHBIX», C LEJIbIO TEKCTOBOI'O
O0TOOpa)K€HUs] UTOTOBBIX BEPIUKTOB O BBIMOJIHEHUM KOHKPETHBIX TECTOBBIX IIOCJIEIOBATEIBHOCTEH, MOMUMO
BBITPY3KU JaHHBIX BEPAUKTOB B ONEPATUBHYIO MAMATh MO 33JaHHOMY ajpecy uepe3 (pUKCUpOBaHHBIN Ha YpOBHE
aapa uHTepeiic Takke B CTAaHJAPTHBIN MOTOK BbIBOJA sA3bIKa CH BBIpYXaeTcss HH(OPMAIUs COMTPOBOIUTEIbHAS

HH(bOpMaHHH O BCpAUKTAX IMPOBCACHHLIX TCCTOB.

Bce TpeboBanus cOOMIOACHBI.
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IIpoBepka TpedoBaHUIl K HAIEKHOCTH

B mporuiecce paGoThl mporpaMMbl IPUMEHUMO K 0J1HOM U3 peanu3sanuii moaenu ISA RISC-V RV32l (¢ koppekTHO
3aJJaHHBIMHM €€ COCTaBJSIOIIMMHU) W Habopa TecToB K camoil ISA ¢ HOKpBITHEM BCEX HM3BECTHBIX Ha MOMEHT

pa3paboTku He ObLIO 3aUKCHPOBAHO ClTy4aeB cOOsl B poliecce paboThl OHJIAH-TeHepaTopa.

Bce TpeboBanus COONMIOICHEI.
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1. CIIMCOK UCIIOJIb30OBABHINXCA HCTOYHHUOB

Andrew Waterman, Krste Asanovic. The RISC-V Instruction Set Manual [Cratest B WHTepHer]
Pexxum  mocryma:  https://riscv.org/wp-content/uploads/2017/05/riscv-spec-v2.2.pdf ,  cBOOOIHBIN.
(mata oopamenus: 14.11.2022)

CMake cross-platform build-process managing system. [MaTepuet-pecypc]

Pexxum nmocryna: https://cmake.org/ , ceo6oansIii. (nata oopamenus: 14.12.2022)
A.C. Kamkun, A.M. Koupusak, C.A. Cwmomnos, A.Jl. Tarapuuko, M.M. Uynuiko, A.A. CopTos.

CpenctBa  (QyHKIMOHANBHOW  BepUPHUKAUMU  MHMKPOIPOIIECCOPOB [Ctatbs B  Unrepner]

Pexum mocryma: Coopuuk tpynoB MCIT PAH, https://ispranproceedings.elpub.ru/jour/article/view/771,

cBOOOIHBIN. (1aTa oOpamienus: 13.10.2022)
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8. IMPUJIOKEHUA

IIpuiaoxenne 1

CJioBapb MCHOJIL3YIOIIMXCS] TEPMHUHOB U MOHATHI

Tabmuua 1 — cioBapb UCTIONB3YIOMKUXCS TEPMUHOB U TIOHSATHHA

Tepmun

3Hauenne

OyHKUMOHATBHAS BEpUPUKALHS

[Mpouecc mpoBepku cooTBeTcTBHS pa3pabaTbiBaeMoii RTL-monmenn Mukporponeccopa

JOKYMEHTaM, OIMUCBIBAIOUINX Tpe6OBaHI/IH K HEH.

JluHaMudeckoe (pyHKITOHATBEHOE)

TECTUPOBaHUE

Crioco6 mpoBeneHust BepH(UKAUWKM, IOAPa3yMEBAIOUIMH IMPOBEPKY COOTBETCTBHS

peanuzanuu TpeOOBaHHSM ITyTEM HCIIOTHEHUsI TECTOB Ha IIEJIeBOH (TeCTHPYeMOii) cucreme.

Oddnaiin-TectupoBanue

[Mpouiecc renepanmuu HaOopa TECTOBBIX CUTyalluid Oe€3 HCHOJNB30BAHHUS CHUCTEMBI,

MOAJIeXKAIIEH TECTUPOBAHUIO.

OmnnaitH-TeCTHpOBaHHE

IIpouecc reneparui Habopa TECTOBBIX CHUTYallMi U MX HEMOCPEACTBEHHOI'O UCTIONHEHHS Ha

CHCTeMe, MOJISKAILEH TECTUPOBAHHMIO.

MuxkpomnporeccopHast apXUTEKTypa

(Instruction Set Architecture, ISA)

COBOKYITHOCTh TIPAaBWJI U CBOWCTB, IO KOTOPHIM IIPOUCXOIAT BBIYMCICHUS Ha YPOBHE
MUKporpoueccopa. |ISA permaMeHTHpyeT HCIIONb30BaHHE PETMCTPOB MUKpOIpOIieccopa, a

TAaKXK€ CYHICCTBYIOIIUE TUIIbI JaHHBIX, MOACIIb MaMATH U APYTUE€ aCIICKTHI.

Bare-metal cucrema

Kommnekc ammapaTHBIX CpeICcTB 0€3 BBICTPOSHHOTO IIPOIPAaMMHOTO  OKPY)KEHMS,

OTBETCTBEHHOT'O 3a KOHTPOJIb MCIOJIB3YEMOW MNaMsATH, IUIAHUPYEMBIX 3a7lad M JpYyrux
B3aMMOJICHCTBHIA B pAMKaX CUCTEMbI M HEOOXOIMMBIX JUISI 3TOI'0 PECYPCOB — ONEPAI[MOHHON

CHUCTEMBI.

HUzm.
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IIpunoxenne 2

3a(l)HKCI/Ip0BaHHbIﬁ Haﬁop OTJIaTI0YHbIX COOﬁIIIeHI/Iﬁ B paMKaXx NMPOBCACHHBIX TECTOB

Generator ver. 0.0.1 starting...
Configured with ->

Hardware architecture: 32 bit
HIIRunning template tests...
Template generation started

New block iteration (0)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:4, inner:4)

Processed instructions moved from buf to stack (0)
Unmutated instruction sequence execution...
Instructions mutated

Mutated instruction sequence execution...

Test #0, iter. #0: OK

Template generation started

New block iteration (0)

Going to a child

New block iteration (1)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:2, inner:2)

Processed instructions moved from buf to stack (1)
New block iteration (2)

Not a second visit

HUzm. Juct Ne nok.

Tloam.

JlaTa
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Leaf instructions loaded

(Gen:3, inner:5)

Processed instructions moved from buf to stack (2)
New block iteration (3)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:1, inner:1)

Processed instructions moved from buf to stack (3)
New block iteration (0)

Not a second visit

Instructions block moved to buf (sequence, 1/3)
Instructions block moved to buf (sequence, 2/3)
Instructions block moved to buf (sequence, 3/3)
(Gen:6, inner:6)

Processed instructions moved from buf to stack (0)
Unmutated instruction sequence execution...
Instructions mutated

Mutated instruction sequence execution...

Test #1, iter. #0: OK

Template generation started

New block iteration (0)

Going to a child

New block iteration (1)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:2, inner:2)

Processed instructions moved from buf to stack (1)

HUzm. Juct Ne nok. Tloam.

JlaTa
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New block iteration (2)

Not a second visit

Leaf instructions loaded

(Gen:3, inner:5)

Processed instructions moved from buf to stack (2)
New block iteration (3)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:1, inner:1)

Processed instructions moved from buf to stack (3)
New block iteration (0)

Not a second visit

Instructions block moved to buf (sequence, 1/3)
Instructions block moved to buf (sequence, 2/3)
Instructions block moved to buf (sequence, 3/3)
(Gen:6, inner:6)

Processed instructions moved from buf to stack (0)
Unmutated instruction sequence execution...
Instructions mutated

Mutated instruction sequence execution...

Test #2, iter. #0: OK

Template generation started

New block iteration (0)

Going to a child

New block iteration (1)

Not a second visit

Leaf instructions loaded

Hsm. JInucr Ne jok. Tlomm. JlaTa
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Instructions block moved to buf (sequence, 1/1)
(Gen:2, inner:2)

Processed instructions moved from buf to stack (1)
New block iteration (2)

Not a second visit

Leaf instructions loaded

(Gen:3, inner:5)

Processed instructions moved from buf to stack (2)
New block iteration (3)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:1, inner:1)

Processed instructions moved from buf to stack (3)
New block iteration (0)

Not a second visit

Instructions block moved to buf (sequence, 1/3)
Instructions block moved to buf (sequence, 2/3)
Instructions block moved to buf (sequence, 3/3)
(Gen:6, inner:6)

Processed instructions moved from buf to stack (0)
Unmutated instruction sequence execution...
Instructions mutated

Mutated instruction sequence execution...

Test #3, iter. #0: OK

Template generation started

New block iteration (0)

Going to a child

HUzm. Juct Ne nok. Tloam.
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New block iteration (1)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:2, inner:2)

Processed instructions moved from buf to stack (1)
New block iteration (2)

Not a second visit

Leaf instructions loaded

(Gen:3, inner:5)

Processed instructions moved from buf to stack (2)
New block iteration (3)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:1, inner:1)

Processed instructions moved from buf to stack (3)
New block iteration (0)

Not a second visit

Instructions block moved to buf (sequence, 1/3)
Instructions block moved to buf (sequence, 2/3)
Instructions block moved to buf (sequence, 3/3)
(Gen:6, inner:6)

Processed instructions moved from buf to stack (0)
Unmutated instruction sequence execution...
Instructions mutated

Mutated instruction sequence execution...

Test #4, iter. #0: OK

Template generation started

HUzm. Juct Ne nok. Tloam.
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New block iteration (0)

Going to a child

New block iteration (1)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:2, inner:2)

Processed instructions moved from buf to stack (1)
New block iteration (2)

Going to a child

New block iteration (3)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:2, inner:2)

Processed instructions moved from buf to stack (3)
New block iteration (4)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:2, inner:2)

Processed instructions moved from buf to stack (4)
New block iteration (5)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:2, inner:2)

Processed instructions moved from buf to stack (5)

Hsm. JInucr Ne jok. Tlomm. JlaTa
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New block iteration (6)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:2, inner:2)

Processed instructions moved from buf to stack (6)
New block iteration (7)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:2, inner:2)

Processed instructions moved from buf to stack (7)
New block iteration (2)

Not a second visit

Instructions moved to buf (rel pool)

Instructions moved to buf (rel pool)

Instructions moved to buf (rel pool)

(Gen:6, inner:10)

Processed instructions moved from buf to stack (2)
New block iteration (8)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:1, inner:1)

Processed instructions moved from buf to stack (8)
New block iteration (0)

Not a second visit

Instructions block moved to buf (sequence, 1/3)

Hsm. JInucr Ne jok. Tlomm. JlaTa
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Instructions block moved to buf (sequence, 2/3)
Instructions block moved to buf (sequence, 3/3)
(Gen:9, inner:9)

Processed instructions moved from buf to stack (0)
Unmutated instruction sequence execution...
Instructions mutated

Mutated instruction sequence execution...

Test #5, iter. #0: OK

Template generation started

New block iteration (0)

Going to a child

New block iteration (1)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:2, inner:2)

Processed instructions moved from buf to stack (1)
New block iteration (2)

Going to a child

New block iteration (3)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:2, inner:2)

Processed instructions moved from buf to stack (3)
New block iteration (4)

Not a second visit

Leaf instructions loaded
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JlaTa

RU.17701729.04.04-01 51 01-1

Wus. Ne mop. IMonm. u nata | B3am. uaB. Ne | uB. No ny0Om.

Iloxn. u gata




27
RU.17701729.04.04-01 51 01-1

Instructions block moved to buf (sequence, 1/1)
(Gen:2, inner:2)

Processed instructions moved from buf to stack (4)
New block iteration (5)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:2, inner:2)

Processed instructions moved from buf to stack (5)
New block iteration (6)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:2, inner:2)

Processed instructions moved from buf to stack (6)
New block iteration (7)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:2, inner:2)

Processed instructions moved from buf to stack (7)
New block iteration (2)

Not a second visit

Instructions moved to buf (unrel pool)
Instructions moved to buf (unrel pool)
Instructions moved to buf (unrel pool)

(Gen:6, inner:10)

Processed instructions moved from buf to stack (2)

HUzm. Juct Ne nok. Tloam.
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New block iteration (8)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:1, inner:1)

Processed instructions moved from buf to stack (8)
New block iteration (0)

Not a second visit

Instructions block moved to buf (sequence, 1/3)
Instructions block moved to buf (sequence, 2/3)
Instructions block moved to buf (sequence, 3/3)
(Gen:9, inner:9)

Processed instructions moved from buf to stack (0)
Unmutated instruction sequence execution...
Instructions mutated

Mutated instruction sequence execution...

Test #6, iter. #0: OK

Template generation started

New block iteration (0)

Going to a child

New block iteration (1)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:2, inner:2)

Processed instructions moved from buf to stack (1)
New block iteration (2)

Going to a child

HUzm. Juct Ne nok. Tloam.
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New block iteration (3)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:2, inner:2)

Processed instructions moved from buf to stack (3)
New block iteration (4)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:2, inner:2)

Processed instructions moved from buf to stack (4)
New block iteration (5)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:2, inner:2)

Processed instructions moved from buf to stack (5)
New block iteration (6)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:2, inner:2)

Processed instructions moved from buf to stack (6)
New block iteration (7)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:2, inner:2)

HUzm. Juct Ne nok.

Tloam.

JlaTa

RU.17701729.04.04-01 51 01-1

Wus. Ne mop. Ilomn. u mata | B3am. uns. Ne

WuB. Ne ny6a.

Iloxn. u gata




30
RU.17701729.04.04-01 51 01-1

Processed instructions moved from buf to stack (7)
New block iteration (2)

Not a second visit

Instructions moved to buf (rel pool)

Instructions moved to buf (rel pool)

Instructions moved to buf (rel pool)

(Gen:6, inner:10)

Processed instructions moved from buf to stack (2)
New block iteration (8)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:1, inner:1)

Processed instructions moved from buf to stack (8)
New block iteration (0)

Not a second visit

Instructions block moved to buf (sequence, 1/3)
Instructions block moved to buf (sequence, 2/3)
Instructions block moved to buf (sequence, 3/3)
(Gen:9, inner:9)

Processed instructions moved from buf to stack (0)
Unmutated instruction sequence execution...
Instructions mutated

Mutated instruction sequence execution...

Test #7, iter. #0: OK

Template generation started

New block iteration (0)

Going to a child
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New block iteration (1)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:2, inner:2)

Processed instructions moved from buf to stack (1)
New block iteration (2)

Going to a child

New block iteration (3)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:2, inner:2)

Processed instructions moved from buf to stack (3)
New block iteration (4)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:2, inner:2)

Processed instructions moved from buf to stack (4)
New block iteration (5)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:2, inner:2)

Processed instructions moved from buf to stack (5)
New block iteration (6)

Not a second visit

HUzm. Juct Ne nok. Tloam.
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Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:2, inner:2)

Processed instructions moved from buf to stack (6)
New block iteration (7)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:2, inner:2)

Processed instructions moved from buf to stack (7)
New block iteration (2)

Not a second visit

Instructions moved to buf (unrel pool)
Instructions moved to buf (unrel pool)
Instructions moved to buf (unrel pool)

(Gen:6, inner:10)

Processed instructions moved from buf to stack (2)
New block iteration (8)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:1, inner:1)

Processed instructions moved from buf to stack (8)
New block iteration (0)

Not a second visit

Instructions block moved to buf (sequence, 1/3)
Instructions block moved to buf (sequence, 2/3)
Instructions block moved to buf (sequence, 3/3)
(Gen:9, inner:9)
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Processed instructions moved from buf to stack (0)
Unmutated instruction sequence execution...
Instructions mutated

Mutated instruction sequence execution...

Test #8, iter. #0: OK

Template generation started

New block iteration (0)

Going to a child

New block iteration (1)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:3, inner:3)

Processed instructions moved from buf to stack (1)
New block iteration (2)

Not a second visit

Leaf instructions loaded

(Gen:2, inner:3)

Processed instructions moved from buf to stack (2)
New block iteration (3)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:1, inner:1)

Processed instructions moved from buf to stack (3)
New block iteration (0)

Not a second visit

Instructions block moved to buf (sequence, 1/3)
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Instructions block moved to buf (sequence, 2/3)
Instructions block moved to buf (sequence, 3/3)
(Gen:6, inner:6)

Processed instructions moved from buf to stack (0)
Unmutated instruction sequence execution...
Instructions mutated

Mutated instruction sequence execution...

Test #9, iter. #0: OK

Template generation started

New block iteration (0)

Going to a child

New block iteration (1)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:3, inner:3)

Processed instructions moved from buf to stack (1)
New block iteration (2)

Not a second visit

Leaf instructions loaded

(Gen:2, inner:3)

Processed instructions moved from buf to stack (2)
New block iteration (3)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)
(Gen:1, inner:1)

Processed instructions moved from buf to stack (3)

HUzm. Juct Ne nok. Tloam.
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New block iteration (0)

Not a second visit

Instructions block moved to buf (sequence, 1/3)

Instructions block moved to buf (sequence, 2/3)

Instructions block moved to buf (sequence, 3/3)

(Gen:6, inner:6)

Processed instructions moved from buf to stack (0)

Unmutated instruction sequence execution...

Instructions mutated

Mutated instruction sequence execution...

Test #9, iter. #1: OK

Template generation started

New block iteration (0)

Not a second visit

Leaf instructions loaded

Instructions block moved to buf (sequence, 1/1)

(Gen:27, inner:27)

Processed instructions moved from buf to stack (0)

Unmutated instruction sequence execution...

Instructions mutated

Mutated instruction sequence execution...

Test #10, iter. #0: Error

Core dumped:

x0(!): 0x00000000(0x00000000)  x1: 0x00011270(0x00011040)
x3: 0x00073e84(0x00073e84) x4: 0x000926e0(0x000926€0)
x6(!): 0x00000628(0x2525254¢c)  x7(!): 0x00000031(0x00000031)
x9("): 0x0007c9aa(0x0007c9aa)  x10(!): 0x0000004f(0x00000051

x2: 0x7fffdd00(0x7fffdd00)
x5: 0x00011e8c(0x00011e8c)
x8(!): Ox7fffdd7b(0x7fffdd7b)

) x11(Y):

x12(1): 0x00000045(0x00000047)  x13(!): 0x00092b5b(0x00092b1c) x14(!):

x15(1): Ox7fffddas(0x7fffed45) x16(!): OxfefeffOf(OxfefeffOf)
x18(!): 0x00000016(0x00000016) x19(!): Ox7ffffdbc(0x7ffffdbc)

x17(1):
x20(1):

x21(1): 0x0000000f(0x0000000f)  x22(!): 0x0001044a(0x0001044a)  x23(1):
x24(1): 0x00000029(0x00000029)  x25(!): 0x0000000b(0x0000000b)  x26(!):

0x00051791(0x0005174d)
0x00000026(0x00000026)
0x00000028(0x2525254d)
0x000926e0(0x000926€e0)
0x00000031(0x00000031)
0x00000031(0x00000031)
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x27(!): 0x0000000d(0x0000000d) x28(!): 0x0000001a(0x0000001a) x29(!): 0x64384468(0x64384468)

x30(!): 0x0000000a(0x0000000a) x31(!): 0x0000040f(0x0000040f)

[ITTTFinished running template tests.

ITTHTTIRunning ASM-tests...

Unmutated instruction sequence execution...

Instructions mutated

Mutated instruction sequence execution...

Test #0: OK

Unmutated instruction sequence execution...

Instructions mutated

Mutated instruction sequence execution...

Test #1: Error

Core dumped:

x0: 0x00000000(0x00000000) x1: 0x0001185¢(0x0001162c)
x3: 0x00073e84(0x00073e84) x4: 0x000926e0(0x000926€0)
x6: 0x00000019(0x00000019) X7 0x00000000(0x0000001c)
x9: 0x00073cd8(0x00073cd8) x10: 0x0000002a(0x0000002c)
x12: 0x00000029(0x0000002b) x13: 0x0009305f(0x00093020)

x2: Ox7fffdd40(0x7fffdd40)
x5: 0x00011e8c(0x00011e8c)
x8: Ox7fffdd70(0x7fffdd70)
x11: 0x0005176¢c(0x00051728)
x14: 0x00000000(0x00000000)

x15: Ox7fffdd78(0x7fffed18) x16: Oxfefefeff(Oxfefefeff) x17: 0x00000001(0x2525252f)
x18: 0x00000001(0x00000001) x19: Ox7ffffdad(0x7ffffdad) x20: 0x000926e0(0x000926€0)

x21: 0x00000001(0x00000001) x22: 0x00010434(0x00010434)
x24: 0x00000000(0x00000000) x25: 0x00000000(0x00000000)

x23: 0x00000000(0x0000001c)
x26: 0x00000000(0x00000000)

x27: 0x00000000(0x00000000) x28: OxFFFffff(OXFIffffff)  x29: 0x64384450(0x64384450)

x30: 0x00000000(0x00000000) x31: 0x000003e8(0x000003e8)

[TTTTTFinished running ASM-tests.
Failures: 2.

Failure #0: template #10, iter. #0.
Failure #1: ASM-test #1.

Generator stopped.

Hsm. JInucr Ne jok. Tlomm. JlaTa

RU.17701729.04.04-01 51 01-1

Wus. Ne mop. [Tonmn. u nata | B3am. maB. Ne | MuB. Ne ny6un. | Tloam. u nata




