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Kommunstop si3bika MynbTHOOEpOH CO CMEHHBIME O9KESHIaMH Bepcus

000 «CKAIN»
PyKkOBOJCTBO CUCTEMHOTO ITPOrpaMMUCTa 1.3

1 OBIIME CBEAEHUSA O 11O
1.1 HAUMEHOBAHUE

HaumenoBanne wu3nenus — Kommunsatop s3bika MynsTHOOGEpOH €O CMEHHBIMHU
6skengamu «MynpTHOOepoH 1.3».

Coxkpamennoe HaumeHoBaHue: «MymbTuO0epoH».

[Mporpamma «MynetuO06epon» («MultiOberony) 3aperucrprpoBana B peectpe mporpamMmm
g OBM Ne2022669920 ot 26.10.2022.

HaumenoBanue nokymenra 34185873.425510.003.32.M, o6o3nauenue no 'OCT 34.201-
89.

MynsTOO6epoH aBisieTcs 0a30BbIM HHCTpYMEHTOM cOopku mpuioxkeHuit «CKAN» u
«CK3A». «CKAIN» mpencraBnser co00i MpOrpaMMHYIO TUIaTGOPMY CPEACTB KOMILIEKCHOM
aBToMaTH3anuu u auaraoctuku. «CK3A» npencrasnser co0oii cpeacTBa KOMMYHHUKALIUN 30HHON
APXUTEKTYPHI. Onucanue S3bIKA MynbpTrnO6epoH MIPUBEICHO B JTOKYMEHTE
34185873.425510.001.35.M «IIporpammuas mnardpopma ACY TII u auarHoctuku. Onucanue
s3p1ka MynbTO0epoH»

1.2 HABHAYEHHUE U ®YHKIUU

MynptOOEepoH TpeAHa3HaYeH IS KPOCCIUIaTPOPMEHHOH COOpKH IIPOrpaMMHOTO
obecrieueHust Ha auanektax si3pika OOepoH. [IporpamMma mpumeHsieTcss i COOPKH CHCTEM,
paboTarommx B PeKUME OHJIAWH C TOBBIIICHHBIMU TPEOOBAHUSMH B YaCTH (YHKIIMOHATHHOU
0€30MacHOCTH.

MynsTO06epoH ObLT MPEIOKEH [T pealIn3alui MEXaHU3Ma PelyLIuPOBAaHUS JHATICKTOB
O6epoHa K MUHUMAJTUCTHUECKUM MTOJIMHOKECTBAM:

KomnounenTHslii [lackanb->006epon-2->006epoH-07->O0epon.

MyneTuO06epoH npeacTaBiseT coo0i MacITAOUPyeMyI0 TEXHOJIOTHIO HA OCHOBE CHUCTEM
OTpaHUYECHUN C HAYAJILHOM TOYKOU B Bue cuHTakcuca KomnonentHoro Ilackais.

MyneTuOO6epoH TMO3BOJSIET YCTaHABIMBAaTh CHCTEMY OlpaHHYeHH Ha TpedyeMmble
muanektsl OGepona. Kpome 3Toro, BO3MOXKHA YCTaHOBKA JOMOJHHUTEIBHBIX OrPaHUYCHUM
copa3MepHO TpeboBaHUAM npoekTa. Kommnumiarop obecrnieynBaeT rapaHTUU COOTBETCTBUS KoJia
CHUCTEME OTPaHUYCHUM.

MyneTuO06epoH MO3BOJISIET OCYIIECTBIATH KPOCCIUIaATGOPMEHHYIO COOPKY MPUIIOKEHUH,
paboTaronIyr0 Ha pa3HBIX aNMapaTHBIX apPXUTEKTypaX ¥  ONEPAIMOHHBIX CHCTEMax.
MynbTrO06€poH 3TO KOMITIIIATOP si3bika OGEPOH ¢ TpeMs pa3TMIHBIMUA OOKEHIaMU:

e ['enepaTopoMm HaTHBHOTO Ko/a X86 st cuctembl BlackBox;
e Tpancnaropom Ofront B 51361k C;
o ['eneparopom koga LLVM.

MynstuO6epon conmepkut cpeactBa TpaHcmsinun B ANSI C s mepenoca kak
komnuisitopa MynbtuOO0epoHa, Tak U pazpaboTaHHoro ¢ ero nomoibto [10 Ha nmepcrnekTUBHBIE
OTEYECTBEHHBIC TIATPOPMBI M ONEpPAI[MOHHBIE CHCTEMBbL. /[ Kak10¥ BHOBBH MOSBUBLICHCS
OTEUYECTBEHHON MporpamMmHo-anmnapatHoil cpenbl kommuistop u 1O Ha MynstOOepone
MEPEHOCUTCS 10 CTaHIAPTHOM cxeme uepes Tpancisitop B ANSI C.
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PyKkoBOJCTBO CUCTEMHOTO TPOTrpaMMHUCTa 1.3

MynsTO0epOoH MOAJEPKUBACT MOJTHOCTHIO TOJAECPKUBACT KOHIEIIIUIO MOJYJIBHOTO
nporpaMmupoBanus. KaxIpli mporpaMMHBIA  MOAYJb  SABJISETCS €AWMHULEH XpaHEHWUS,
KOMIWJISIIIAY, 3arPY3KH U BBITIOTHEHHUS.

MyapTO0epOH 3aImycKaeTcst Kak B KOHCOJILHOM PeXHMe, Tak 1 u3 cpeasl BlackBox.

MynsTO06epoH mpeaHasHaueH Ui MyJIbTH-TUIaT(GOpMeHHON paszpabotku. Ipomenypsi
OJIHUX MOJyJeil He 3aBUCAT OT IUIaT(GOpMO-CHeHUPUUECKUX XapaKTEPUCTHUK, a ISl JIPYIHX
3aBHCUMOCTH CYIIECTBYET. DTH XapaKTEPUCTUKU BKIIOYAIOT B ceOs nHTEp(heich OMOIMOTEYHBIX
GYHKIMA OMEPAMOHHBIX CHCTEM, Pa3U4HbIC CTPYKTYPHl JaHHBIX Uisl 32 U 64-OMTHBIX
peanu3anmii.

MynpTrO06EepoH UMEET CpeaicTBa sl Kpocc-TaTdhopMeHHOW pa3paboTku. [IpunoxeHus
Ha MiatgopMe C paboOTaOIUM KOMIIWIATOpPAM MOTYT IEPEHOCHTbCS Ha JIpyrue IielieBble
miathopmel. B koHdurypanmmonueix  (daititax  MynetnOOGepoHa  COIEPKHUTCS  CIUCOK
HacTpanBaeMbIx omniuid. Cpeau yKa3aHHBIX OIIUN €CTh OIIUU C yKa3aHUEM JIPYTHX IEeJIEBhIX
aThopM.

MynsTrO0epoH MOXKET MPUMEHSTHCS Ha BceX dTamax pa3padorku 10 mns kpuTudecku
BaXHBIX CHCTEM KaK CUCTEMHOE ITPOTrPAMMHOE CPECTBO.

1.3 HEOBXOJINMBIE TEXHUYECKHUE U ITPOI'PAMMHBIE CPEJICTBA

Jst dyaknuonnpoBanust MynetnO6epoHa TpedyeTcss Halu4ue ONepallMOHHON CHCTEMBbI
cemeticTB Linux, Raspberry PI OS, Windows.

I[TIO MynetO6epoH npeaHa3HaueHO Il padOTHl C OMEPAIMOHHBIM MPOTPAMMHBIM H
anmapaTHbIM oOecrieueHreM, CorfacHo Tabuure 1.

Apxutektypat+OC | Pa3psaHocTb linux Raspberry Pi OS windows
X86 32 Binue -- Binwe
X64 64 Binur -- Binwr
ArmV71 32 -- Binu4 --
Aarch64 64 -- -- --

Tabmuua 1 — I[onaepxuBaembie OC 1 apXUTEKTYPbI

[Tpu BBIOOpE MOBEPEHHBIX OMEPAIMOHHBIX CHCTEM peKoMeHayeTcs ucnonb3oBanue OC
Astra Linux, naunnas ¢ Bepcuu 1.6. IIpu BbiOope WindOwWS pekoMeHIyeTcsi MCIIOJIb30BaHUE
OTCYCCTBCHHBIX aHAJIOI'OB.

34185873.425510.003.32.M
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2 CTPYKTYPA IIO
2.1 COCTAB 11O

MynapTrO06epOH 3aIycKaeTcsl Kak B KOHCOJBHOM pekuMe, Tak u u3 cpeasl BlackBox. s
KOHCOJILHOTO U TpahMuecKoro peKMMOB PEali30BaHbI BAPUAHTHI KOMITUIISITOPOB:
e ombc u OmbCompiler — st HaTUBHOTO O9KEH/Ia;

e omfc u OmfCompiler — ans Tpancstopa B C;
e omlc u OmlCompiler — nns 63xena LLVM.

JIsisi KOHCOJILHOTO PEeXHMa peain30BaHbl O0OJOYKH, TO3BOJISIONINE OCYIICCTBISITH
JTUHAMUYECKYIO 3arPY3Ky MOTYJICH:
e ombsh - w1 HaTUBHOTO OPKEHA;

e omfsh — qys Tpancnsaropa B C;
e omlsh — gns 6okenna LLVM.

Jomonuutensro 1ist 6okenaa LLVM ucnonesyercs crarndeckuit kommuisitop lIc u
6ubmuorexka LLVMT.so.

CocraB u conepxxanue karanoros [1O npencraBineHsl B IpuiIoKeHnN 1.
2.2 CBS3U COCTABHBIX YACTEM 11O

IO MynptOOepoH BKJIIOYaeT B ce0s MOAYyNMH (YHKIMOHAIBHOCTH KOMITHJISIUH,
BXO/IAIINE B COCTAaB BCEX pean3auii KOMIMISTOPOB:
e wuHTepdeiic gocTyna K ¢ainaMm T0KyMeHTOB .0dC 1 TeKCTOBBIM .MOD daiinam;
e (pOHTEH] KOMIMIIATOPA B COCTaBE CKaHHEpa, IMapcepa, MOCTPOUTENS CHHTAKCHYECKUX
JICPEBHEB;
e aHaIM3aTOpa CHHTAKCHYECKUX OLIMOOK;
® CHCTEMBI KOHTPOJISl OTpaHUYCHUH.
IO MynpTOOepoH TakXke BKIIOYaeT B ceOs Momynu oOmed (QyHKIHOHAJIBHOCTH,
BXO/IAIINE B COCTaB BCE pean3aluii KOMIIMIATOPOB M 000JI0YEK:
® MEXaHU3MOB MOAJICPKKU TUHAMHUYECKON 3arpy3Ku;
e MEXaHU3MOB IIOMCKA TOYKU BXO/A U BHIIIOJHEHUS JUHAMUYECKHU 3arPyKEHHbBIX MOJYJIeH;
® CpEICTB MO3UIIMOHUPOBAHUS JUHAMHYECKUX MOJyJIeH B KaTalorax MmpoeKTa;
® CpEICTB JOCTYIA K JaHHBIM KOH(PHUTYPAI[HOHHBIX (aiiiIoB.

[punoxenns MynbTuO6epoHa, pa3znuyaromuyecs: 03KeHIaMH U BUAaMHU 000JI0YEK, CBSI3aHbI
HaJMYHEM B KaXKJOM YKa3aHHOU oOmel (yHKIIMOHATLHOCTH.
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3 HACTPOHMKA ITPOTPAMMBI
3.1 UHCTAJLJIAIUA

3.1.1 Uucramasuus aiasa OC Astra Linux, OC Linux

Pasmectuts naket [10 MynbTuOOepoH 17151 COOTBETCTBYIOIIEH apXUTEKTYphl B KOPHEBOU
KaTaJIor:
multioberon_i386_1.3.0.deb mns apxutekTypbl X86;
multioberon_amd64 1.3.0.deb mist apxutekTyphl X64;
multioberon_armhf_1.3.0.deb mns apxurextypsr ArmV71;
multioberon_arm64_1.3.0.deb ms apxutextypst Aarch64.

Ycranosuts naket [10 MynstnO6epon cpeacrsamu OC:

sudo apt install multioberon_i386_1.3.0.deb (* X86 *)
sudo apt install multioberon_amd64 1.3.0.deb ( X64 *)
sudo apt install multioberon_armhf 1.3.0.deb  Armv71l *)
sudo apt install multioberon_arm64_1.3.0.deb (* Aarch64 *)

3.1.2 YcranoBka padoyero karaJjora ais Linux

Jlnst cOOpKM TPUIOKEHUH M MPOrpaMMHBIX MOIyJed kommuiastopoM MynstuO6epon
Tpebyercs coznanue pabouero karamora. Co3aarsk pabounii KaTanor Hy)kHO komaHgamu OC:
>mkdir MyDir
>cd MyDir

Jlis KOppeKTHOM paboThl M JOCTyNa K CHUCTEMHBIM HOAYJISAM TpeOyeTcsl yCTaHOBMTH
pabounii karajor. YCTaHOBUTh pabouMii KaTajaor MOYKHO BBI30BOM COOTBETCTBYIOLICH YTHUIIMTEHI
MHCTAJIATOpA.

Jnst ArmV71 ycraHoBka pabodero KaTajaora BBIIOJIHIETCS CIEAYIOIIHUM 00pa3oM.
>/bin/sh /usr/local/bin/multioberon/omc4_install

Jlns Aarch64 ycranoBka pabo4ero Kataiaora BHIIOIHSIETCS CIEAYIOIMM 00pa3oM.
>/bin/sh /usr/local/bin/multioberon/omc8_install

Jlns X86 ycraHoBka pabodero karajgora goctyn k cucreme BlackBox mpu mamnumun
ycranoBieHHoi BlackBox. VYcranoBka pabouero karamora c BlackBox BemmonHsiercs

CJICIYIOIIAM 00pa3oM.
>/bin/sh /usr/local/bin/multioberon/omce_install <path-to-blackbox>; &
nanpumep ${HOME}/bb *)

YcranoBka pabouero karainora 6e3 BlackBox BeimonHsieTcs cinemyromum 00pa3om.
>/bin/sh /usr/local/bin/multioberon/omce_install

YcranoBka pabodero karamora aiusi X64 6e3 BlackBox Beimosmsiercs cremyrommm

obpazom.
>/bin/sh /usr/local/bin/multioberon/omcr_install

Cnenyer mnpommcats 1yte PATH= /usr/local/bin/multioberon/Binufarch] npu
HEOOXOUMOCTH.

3.1.3 Uucramasauus aas OC Windows

Wucramsnus 32-0MTHOW BEpCcUU COCTOUT B cieayromeM. Pasmectuts nncramisatop 110
MultiOberon_1 2 0 x86.msi mis 32-bit na xecrkom mucke. YcranoButh [10 MynsTtrOGepoH
3aIyCKOM HMHCTAJLISATOPA.

Wucramsnus 64-0MTHOM Bepcuu COCTOUT B crieaytomeM. Pasmectuts uncramisatop 110
MultiOberon_1 2 0 x64.msi mis 64-bit Ha xectkom mucke. YcranoButh [10 MynsTrOGepoH
3aIyCKOM MHCTAJLISATOPA.

34185873.425510.003.32.M Crp. 7u3 25
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3.1.4 YcranoBka pa6oyero karaJsora aist Windows

Jlnst cOOpKM TPUIIOKEHUH M MPOTPAMMHBIX MOAYJeH kKommmistopoM MynbtnO6epoH
TpeOyercs coznanue pabodero karanora. Co3garh pabounii kaTamor Hy:kHO komangamu OC:
>mkdir MyDir
>cd MyDir

Jliss KOppeKTHON paboThl M JOCTYNMAa K CHUCTEMHBIM HOAYJISIM TPeOyeTCs YCTaHOBHTH
pabounii Katasor. Y CTaHOBUTh PaboUMii KaTajaor MOYKHO BBI30BOM COOTBETCTBYIOIIEH YTHIIUTHI
WHCTaJUISITOpA.

Jlns X86 ycraHoBka pabodero karajgora jgoctyn k cucreme BlackBox mpu mamnumun
ycranoBieHHoi BlackBox. VYcranoBka pabouero karamora c BlackBox BeimonHsiercs

CJICTYIOIIAM 00pa3oM.
>omce_install <path-to-blackbox>; (* HanmpuMep "c:\Program Files
(x86)\BlackBox Component Builder 1.7.2" *)

YcranoBka pabodero kartaimora 6e3 BlackBox BeimonHsieTcs cinemyromum o0pa3om.
>omce_install

Hcnons3yiite /clang s pabotsl ¢ clang kommuistopom/nuuakepoM. Ilo ymomdanuio

HCIIOJIB3YETCs ZCC.
>omce_install /clang

YcranoBka pabodero karamora musi X64 6e3 BlackBox Beimosmsiercs ciemyrommm

obpa3om.
>omcr_install

Crnenyer mpomucaTh IMyTh JIOCTyINa K Karajoram HHCTaUAIMH “‘c:\Program Files
(x86)\MultiOberon” u “c:\Program Files\MultiOberon”.

3.2 ONMCAHUE KOH®UTYPAIITUOHHBIX ®ANTIOB

Kondurypanmn koHCcoIM mpeacTaBisieT co0oil TeKCcToBbIe (ailnbl ¢ pacumpenuem .cfg
BUJIA:

e  Omb.cfg — ¢aiin i KOHCONBHOTO KOMIHIIITOpa 0MOC;

e  Omf.cfg — daiin mist KOHCOIBHOTO KOMITUIIITOpa 0MIC;

e Oml.cfg — daiin qis KoHCONMBHOTO KOMITHIIITOpa Omlic.

Kondurypauuu cpenst BlackBox mnpencramstor coGoii .0dC ¢aiiiabl JOKYMEHTOB C
UMCHAMU:

e  Omb/Rsrc/Strings.odc — nokyment kommuisitopa OmbCompiler;

e Omf/Rsrc/Strings.odc — nokyment kommmisitopa OmfCompiler;

e Oml/Rsrc/Strings.odc — nokyment kommuisstopa OmlCompiler.

Onuuu KOHPUTYPAITMOHHBIX (HaliIOB OMKCAHBI B MPUJIOKECHUH 2.

3.3 UCITIOJIb30BAHUE KOHCOJIBHOI'O PEXKUMA

Komannapl KOHCOJIM COCTOAT M3 UMEHH MPUJIOKEHUS] KOMIWISTOpPA, UMEHU KOMaHIbl U
OMIIKI KOMaHIHOM CTpOKH. OMIMKE KOMaHIHON CTPOKH COCTOST M3 BBIpaXKEHUI THIa —0ption st
oIuHapHBIX 1 —0ption value mis ABOHHBIX.

[Ipunoxenue 3 COAEPIKUT TIEPEUEHb OIMIINIA KOMaHIHOU cTpokH. [Iprnoxenue 4 conepKuT
NepevueHb KOMaH KOMIUISATOPA.

JluHKOBKa HCMONB3yeTCS A CO3JaHUsl HCIoNHsAeMoro (aiina s MOoCIeayIOLIero
3amycka.
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4 ITPOBEPKA ITPOI'PAMMBbI

4.1 KOMIIMJIAOUuA ITPUMEPOB

CKpI/IHT AT KOMIIWJIAOWUKW W JIMHKOBKHM BCE€X IIPUMEPOB YCTAHABIIMBACTCA IIPU

WHCTAJUIAIMY B MojkaTaior B.
bwe_tomake.bat (* Windows, X86 *)
bue_tomake.sh (* Linux, X86 *)

BcenomoraTenbHbIi CKpUNT AJ1s yAaJeHHs BCeX MPUIIOKEHUH ¢ IpUMepaMH HaXOAUTCS TaM

XKe.
bwe_toclean
bue_toclean.sh

Huxe mnpuBeneH HaOOp KOMaHJ KOMIMJISIMU BCEX MPUMEPOB, BKIIOUYEHHBIX B

UHCTAUAIMOHHBIN TakeT. Bapuant s OC Windows.

?Pathname?\Binwe\ombc co -odc OmtestHelloWorld OmtestFormats OmtestDateTime
OmtestMkTraps OmtestHeap

?Pathname?\Binwe\ombc link -r OmtestHelloWorld

?Pathname?\Binwe\ombc link -r OmtestFormats

?Pathname?\Binwe\ombc link -r OmtestDateTime

?Pathname?\Binwe\ombc link -r OmtestMkTraps

?Pathname?\Binwe\ombc link -r OmtestHeap

?Pathname?/Binue/ombc co -odc OmtestHelloWorld OmtestFormats OmtestDateTime
OmtestMkTraps OmtestHeap

BapwuanT g OC Linux.
mkdir -p Omtest/Cbue
?Pathname?/Binue/ombc link -r OmtestHelloWorld
?Pathname?/Binue/ombc link -r OmtestFormats
?Pathname?/Binue/ombc link -r OmtestDateTime
?Pathname?/Binue/ombc link -r OmtestMkTraps
?Pathname?/Binue/ombc link -r OmtestHeap

IlepBass komMaHIa crnHMcKa KOMOWIMpyeT Bce (aiinbl mpumepoB. JIMHKOBKa co3maer
TpeOyeMbiit Habop mprIokeHUi. Ecim MBI ommyckaem —r OMIUIO peKypCUBHOW pabOThI, KOMaH/Ia
JUHKOBIIIMKA JTOJKHA OBITh aHAJIOTUYHO CIICIYIOIISH:
?Pathname?\Binwe\ombsh 1i $+Kernel Log Math Strings OStrings OLog HostConlLog
Runner OmtestHelloWorld
?Pathname?/Binue/ombsh 11 $+Kernel Log Math Strings OStrings OLog HostConLog
Runner OmtestHelloWorld

B pe3ynbrare cOOpKM MOSABISAIOTCSA UCHONHsAEMBbIE (DaliiIbl U1 BCEX MPUMEPOB.

4.2 BBINIOJIHEHUE TPUMEPOB

[Tpocreiimii Hello, World 3amyckaercst iMeHeM NpUIIOKeHUs 0e3 mapaMeTpoB.
>0mtest\Cbwe\OmtestHel loWorld
>0Omtest/Cbue/OmtestHel loWorld
Hello, World

dopMaTUPOBAHHUE CTPOKH, LIEJBIX U ICUCTBUTEIBHBIX YUCEN 3aMTYCKACTCS MPUITOKEHUEM
OmtestFormats.
>0mtest\Cbwe\OmtestFormats
>0Omtest/Cbue/OmtestFormats
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JaTta, BpeMs M me4arb TEKYLIUX 3HAYEHUN 3aJCPKKU OCYILIECTBISACTCA MPUIIOKCHUEM

OmtestDateTime.

>0mtest\Cbwe\OmtestDateTime
>0Omtest/Cbue/OmtestDateTime

OOpaboTka TpamoB paHTaMOM TPUBOAUT K aBAPHUMHOMY 3aBEpIICHUIO pabOTHI
npuioxenns OmtestMKTraps ¢ Beigaueii Ha KOHCOJIb JHATHOCTUKU OMIMOKK U CT€Ka BhI3BAHHBIX

poIEayp.

[IpocToit Assert 3agaeTcst mapameTpom a.
>0mtest\Cbwe\OmtestMkTraps —trap a
>0mtest/Cbue/OmtestkKmTraps —trap a

[Mpocroii Halt 3amaercs mapamerpom h.
>0mtest\Cbwe\OmtestMkTraps —trap h
>0mtest/Cbue/OmtestKmTraps —trap h

Jlenenuve Ha HOJIb 33J]a€TCS MAPaMETPOM Z.
>0mtest\Cbwe\OmtestMkTraps —trap z
>0mtest/Cbue/OmtestKmTraps —trap z

Pa3piMeHOBaHME HYJIEBOTO yKa3aTelsl 3a/1aeTCsl TapaMeTpoM .
>0mtest\Cbwe\OmtestMkTraps —trap p
>0mtest/Cbue/OmtestKmTraps —trap p

HI/IHaMI/I‘-IeCKaH namMsiaTh U c60p1<a MyCOpa B HHTCHCHUBHOM PCIKUMC OCYIICCTBIIACTCA
npunoxxenneM OmtestHeap.

>0mtest\Cbwe\OmtestHeap
>0mtest/Cbue/OmtestHeap
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5 JOHOJHUTEJBHBIE BO3GMOXHOCTH

5.1 KOMIIMWJIATA KOMIINJIATOPOB U OBOJIOYEK

CKpI/IHT JJIL KOMITUJIIMPOBAHUA KOMITHJIATOPA ombc YCTAaHABJIMBACTCA IIPU MHCTAJUIALINUHA B

noaxaraior B.

B\bwe_compiler_tomake.
B/bue_compiler_tomake.

bat
sh

Ckpunt 11 KOMIMIMPOBAHUS MUHUMAIBHOM 0005104k ombsh nipesicTaBieH HUKe:

B\bwe sh_ tomake.bat
B/bue_sh_tomake.sh

CKpI/IHT JJI caMO KOMITHJIAINN omfc YCTAHABJIMBACTCA NPHU MHCTAJUIAIIUU B IMOAKATAIIOT

B

B\fwe_compiler_tomake.
B\fwr_compiler_tomake.
B/fue_compiler_tomake.
-sh

B/fur_compi ler_tomake

B/fu4_compiler_tomake.
B/fu8_compiler_tomake.

CkpurT A1 KOMIWISIIIAA MUHUMATBHON 0005109k omfsh ciemyrommii:

B\fwe_sh_ tomake.bat
B/fue_sh_tomake.sh

bat
bat
sh

sh
sh

(* X86 Windows *)
(* X64 Windows *)

(* X86 *)
(* X64 *)
 Armv71l *)
(* Aarch64 *)

CKpuIiT st caMo KOMITWISIITAKA omlc cie Ty ommii:

B\lwe_compiler_tomake.
B\lwr_compiler_tomake.
B/lue_compiler_tomake.
B/lur_compiler_tomake.
B/1u4d_compiler_tomake.
B/1u8_compiler_tomake.

bat
bat
sh
sh
sh
sh

(* X86 Windows *)
(* X64 Windows *)

(* X86 *)
 X64 *)
 Armv71l *)
(* Aarch64 *)

CKpHIIT A1 KOMOWISIIIMA MUHUMAIBHOU 64-0uTHOM 0001049KK omlsh crexyromuii:

B\lwr_sh_tomake.bat
B/lur_sh_tomake.sh

34185873.425510.003.32.M
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6 COOBIEHUSA CUCTEMHOMY OIIEPATOPY

3amaHue ypoBHSI TPAacCUpPOBKH ocymiecTBisieTcs omued —tl. Bo3moxkHble 3HaueHMs
YPOBHSI TPaCCUPOBKH MPUBEICHBI B Ta0yMIle 3-2. 3HAaYCHHE 110 YMOJYaHUI0 paBHO ().

3agaHue ypoBHs Teyatu ocymiecTBisiercss onmued —pl. Bo3MoxkHbIe 3HaYeHUS YpOBHS
nevyaTH IpuBeACHBI B Ta0uIe 3-3. 3HaueHHe 10 YMOITYaHUIO paBHO 1.

[lepeuenb cooOUIeHNH KOMITUIATOPA 00 OMIMOKAX MPEACTABICH B MIPUIOKEHUU 5.
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HPUJIOKEHUSA

IMPUJIOKEHUE 1 - COCTAB KATAJIOT'OB MYJbTUOBEPOH

MynbTrOOEpOH COCTOUT U3 UCTIONHAEMBIX (PailIOB TPUIIOKEHUH M CITHCKA MPOTPAMMHBIX
nozacucteM. Karanorun OMHapHBIX HCIIOJIHAEMBIX (hailyIoB COOTBETCTBYIOT npaBuity Bin[os][arch],

Tabymma 1-1.
Apxutekrypat+OC windows unix (linux, ...)
X86 Binwe Binue
X64 Binwr Binur
ArmV71 -- Binu4
Aarch64 -- Binu8

Tabnuua 1-1 — iMeHoBaHMe KaTaloroB OMHAPHBIX HCIIOMHSAEMBIX (hailioB

BbunapHbie npUIIOKEHHS COCTOAT U3 KOMIMIATOpoB U obonouek (Shells). Kommumsitopsr
MynpTnOOGepoHa BKIIOYAOT B ce0s MOJHYIO HNOANCPKKY (QYHKIHMHA KOMIHJSIIUH U CICIYIOT
npasmry om[backend]c. O6omoukn MynpTHOOEpOHA MONACPKUBAIOT TOJIBKO IHHAMHYECKYIO
3arpy3Ky M HCHOJHEeHue, (aiiasl coorBercTByroT mpaBuiay om[backend]sh. Mmena GunapHbIX
MPIJIOKEHU TpUBENIeHBI B Tadymie 1-2.

BlackBox Ofront LLVM
KOMITHJISITOP ombc omfc omlc
000JI04YKa ombsh omfsh omlish

Tabmuma 1-2 — Vimena GuHapHBIX TIPUITOKEHUT

[TporpaMMHEIe TOJICHCTEMBI CTPYKTYPHPYIOTCS 10 1O MpaBuiiam nozacucrem BlackBox.
bakenn cnenyer npaBmry Om[backend]. Tpersst OykBa 03Ha4aeT cieayronue BAPHAHTHI:

Omc 310 kKoMmUIATOp U KOHCOIL MynbTuOOepoHa;

Omb sBnsieTcs peanuzanueii KoMmnuiasTopa s 6skenaa BlackBox;
Omf sBiseTcs peanusarueit Kommuastopa 1 6okenaa Ofront;
Oml sBstercst peanuzanueit kommustopa st 6okenga LLVM. Hcnonb3yet

6ubnuoteky, noarorosneHnyio u3 LLVM 5.0.

Kaxnas moacucrema mmeer katamor Mod mms wcxomuukoB, DOCU i JTOKyMEHTOB,
KaTaJIOTH ¢ KOJIOBBIMU ¥ CUMBOJIbHBIMH (paiiiamu.
Karanoru xonoBsix (aiinos cnenyrot npasuny C[backend][os][arch], Ta6muma 1-3.

Apxutekrypat+OC windows Unix (Linux, ...)
X86 BlackBox portable Code Code
X86 Omb-specific Cbwe Chbue
X86 OFront Cfwe Cfue
X64 OFront Cfwr Cfur
X86 LLVM Clwe Clue
X64 LLVM Clwr Clur
ArmV71 OFront -- Cfud
Aarch64 OFront -- Cfu8
ArmV71 LLVM - Clua
Aarch64 LLVM -- Clug

Ta6muma 1-3 - Karamoru ko10BbIX (aitinos

34185873.425510.003.32.M
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[TporpamMMHBIC TOJACHCTEMBI CTPYKTYPUPYIOTCS 1O mpaBuiam mojacucteMm BlackBox.
CumBonbHbIe Gaitibl U (Qailiibl MCIOJIb30BaHHUS PACHOJIOKEHBl B CHMBOJIbHBIX KaTajorax.
Karanoru cumBonbHbIX ¢aitos cienyrot npaBuiay S[backend][os][arch], Tabawa 1-4.

Apxutektypat+OC windows Unix (Linux, ...)
X86 BlackBox portable Sym Sym
X86 Omb-specific Sbwe Sbue
X86 OFront Sfwe Sfue
X64 OFront Sfwr Sfur
X86 LLVM Slwe Slue
X64 LLVM Slwr Slur
ArmV71 OFront -- Sfud
Aarch64 OFront -- Sfu8
ArmV71 LLVM -- Slu4
Aarch64 LLVM -- Slu8

Tabnuna 1-4 - Katanoru cuMBOJIBHBIX (haiiioB
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MPUJIOXKEHME 2 - ONIIUA KOH®UTYPAIIMOHHBIX ®ANIOB

Konduryparus cocTonT U3 0AMHOYHBIX MapaMeTpoB B Bue option=value. [Tpumep
OJIMHOYHOTO IapaMeTpa.

spath=/home/ddag/mobdev/bb

Konduryparnmonnsie nmapameTpsl puBeIeHbI B Tadmie 2-1.

Omuus Onucanue [Ipumeuanue

path [Tyte k umMmoptupyembiM moxacucremam (k | He 3amaHo - o3Hauaer myTte K
KaTaJory MOJyJICH) pabouemy KaTajory

spath TeneBoil  myTh K  HUMIOPTHUPYEMBIM | 3A€Ch 3aJaeM NyTh K Karajuory
MOJICUCTEMAaM BlackBox

cC VIMst BHEIITHETO KOMITHJISITOPA gcclclang

Ink Vms BHELITHETO JIMHKEpa gcclclang

gcc_opt Oniyn KOMITHJISIME U1 §CC Hampumep, -O3 -fshort-wchar -fPI1C

gcc_Inkopt Omnuyu TUHKepa it §cC Hampumep, -02 -Im -1dI

gcc 32 Omniust KOMOWISINY I pexkuma 32 Out -m32

gcc_64 Onuust KOMOWISAIUY 11 pekuma 64 OUT -m64

gcc_Ink32 Onuust TMHKepa i pexxuma 32 6ut -m32

gcc_Ink64 Omnuwst TMHKEpa I pesxuma 64 out -m64

clang_opt Onuumy kommwisinuy uis clang Hanpuwmep, -O2

clang_Inkopt | Omuwmu nunkepa s clang Hampumep, -02 —IdI

clang_32 Onuust KOMOWISAIUY 11 pekuma 32 OuT -m32

clang_64 Omniust KOMOWISLNY I pekuMa 64 Out -m64

clang_Ink32 | Onuwms auHKepa it pexxuma 32 out -m32

clang_Ink64 | Onuwms nusKepa i pexxuma 64 out -m64

lic [Mpunoxenue lIC ¢ moaHBIM TyTEM /usr/local/bin/multioberon/Binue/llc

llc_opt Onwst |lc-xkommusiimn -O0 -march=x86

Tabnuua 2-1 — Criucok KOH(QUTYPaIIMOHHBIX TAPaMETPOB
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MPUJIOXKEHME 3 - OIIIIMA KOMAHTHOM CTPOKHA

MynpTrO0EepOH UCTIONIB3YET CASAYIONINE OMIIMA KOMaHIHOW CTPOKH, Tabmuma 3-1.

Ommus | Onucanue Bo3morxHbIe 3HAYEHUS
-odc Bri6op daiina .odc BMecTo .mob -
-32 32-OUTHBIN peXUM -
-64 64-OUTHBII pEKUM -
-0S Bri6op OC amst Kpocc-KOMIWIISIITAA Windows|Linux
-r Hcnonb3oBaHne peKypCUBHOTO -
ABTOMATUYECKOTO UMITIOPTA
-h He Bxmouats HostConLog -
ABTOMATUYECKHU
-n [TepexoMmUIMPOBATH TOIHLKO HOBBIC -
(basl
-tl YpoBeHb TPaCCUPOBKU Tabnuna 2-2
-pl YpoBeHb mevyatu Tabnuma 2-3
-ht Tun o6paboTunka ommudoK Tabnuma 2-4
-wsd Pazpemenue nucatek B Katajuor System -
-0 Wwms BeIxOAHOTO (aiina Wwms daiina
-path | ITyts kK uMmopTHpyeMbIM moacucTeMaM | Karajgoru it Bcex npuiIoKeHu i
-spath | TeHeBoOi MyTh K UMIIOPTHPYEMBIM Karanoru nns Bcex mpriioKeHHi
1oJCHCTEMaM

Ta6muma 3-1 — IlepeueHp onmuii KOMaHIHON CTPOKH

Bo3moskHBIE 3HaUEHUs YPOBHS TPAaCCUPOBKH IMPHUBENEHBI B Tabmuie 3-2. 3HaueHUE 10
MOJTYaHUI0 paBHO 0.

3HaueHHne Nwms Omnmcanue

0* TRACE_LEVEL_NONE Her TpaccupoBku

1 TRACE_LEVEL MIN ITedats cooOmieHMA 00 OImMMOKAaX W Ba)KHBIX
COOOIICHUI

2 TRACE_LEVEL _NORM IleyaTs OCHOBHBIX COOOIIIEHUI U TaMIIOB

3 TRACE_LEVEL_DETAILED | JleransHas TpacCupoOBKa

Tabnuua 3-2 — 3HaueHus: ypoBHEH TPaCCUPOBKH

Bo3MokHBIe 3HaueHHs] ypOBHS NeuaTH MpuBeleHbl B Tabnuue 3-3. 3HaueHHe IO
YMOJTYaHUIO paBHO 1.

3HaucHUE Nwms Omnucanue

0 PRINT_LEVEL NONE [Tedats TOIBKO coOOmEeHUI 00 ommOKax

1* PRINT_LEVEL_DEFAULT | IledaTs BBIIOTHSEMOM ONEpalliU U COOOIIEHUI
00 ommOKax

2 PRINT_LEVEL_NORM [TonpoOHast mevath onepalyu U coooeHuit 00
onoOKax

3 PRINT_LEVEL_DETAILED | JleranpHas neyatb

Tabnuua 3-3 — 3HaueHus ypoBHEH neyaTu

Bo3MmoykHbIe 3HaUeHUs THIA 00paboTunKa omMOOK MpuBeAeHbI B Tabuue 3-4. 3HaYeHue
o yMoT4aHuio paBHo 0.
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3HaueHne Nwms Onucanue
0* HANDLER_TYPE_AUTO Br100p 00paboTurKa Mo yMOIYaHHIO
1 HANDLER_TYPE_DLINK | O6paboTunk ¢ HCIOJIB30BAHUEM CTPYKTYP
DLink
2 HANDLER_TYPE_FP OO6paboTYMK C WCIOIB30BAHUEM YKa3aTels
¢petima FP
3 HANDLER TYPE STACK | O6paboTurK ¢ anrOpuTMOM aHAIM3aTOpa CTeKa

Tabnuna 3-4 — 3nayenust Tuna oOpaboTIrKa OMIMOOK
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IMPUJIIOKEHME 4 - IIEPEYEHb KOMAH/J KOMITUJIATOPA

[Tepeyensr koman koMmuisiTopa MynbTOOepoH nipeicTaBiieH B Tadauie 4-1.

W3 konconmu | M3 BlackBox Onucanne

co[mpile] Om?Compiler.CompileThis | Komnumnsiius cicka nporpaMMHBIX MOTYJICH
rfun] -- 3aryck Ha BBITOJHCHHE

ex[ecute] -- BrinonHeHue mocie KOMIUISIUN B THHKOBKH
li[nk] Om?Linker.LinkExe JIMHKOBKa UCTOIHIeMOro (haiiia

trlaverse] Om?Linker.TraverseModule | PekypcruBHas me4ath CIMCKOB HUMITOPTA MOYJISI
clear] Om?Linker.ClearFiles VY naneHue creHepeHHbIX (haiioB

bulild] Om?Linker.BuildFiles CO6opka mpoMexyTouHbIX (aiinos (kpome Omb)
te[st] Om?Linker.TestModules 3arycK TeCTOB MOJyJIeH

be[nch] Om?Linker.BenchModules | ITporon BpeMeHHBIX XapaKTEPUCTHK

Tabnuua 4-1 — Komanael komnuisitopa MyiastuO6epon
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IMPHUJIOKEHHUE 5 - COOBIIEHUA KOMIINJIATOPA Ob OHIUMBKAX

[Tepeuens coobmieHuit 00 ommbOkax GppoHTEHIa KOMIUIATOPA IpUBEAeH HIKe. Kaxaomy
KOy OITUOKU COOTBETCTBYET CTPOKA COOOIICHUS

eMsg[O0] :
eMsg[1]

eMsg[2]

eMsg[3]

eMsg[4]

eMsg[5]

eMsg[9]

eMsg[12]
eMsg[13]
eMsg[14]
eMsg[15]
eMsg[16]
eMsg[19]
eMsg[20]
eMsg[21]
eMsg[23]
eMsg[24]
eMsg[25]
eMsg[26]
eMsg[27]
eMsg[28]
eMsg[29]
eMsg[35]
eMsg[36]
eMsg[37]
eMsg[38]
eMsg[40]
eMsg[41]
eMsg[42]
eMsg[43]
eMsg[44]
eMsg[46]
eMsg[47]
eMsg[48]
eMsg[49]
eMsg[50]
eMsg[51]
eMsg[52]
eMsg[53]
eMsg[54]
eMsg[55]
eMsg[56]
eMsg[57]
eMsg[58]
eMsg[59]
eMsg[60]
eMsg[61]
eMsg[62]
eMsg[63]
eMsg[64]
eMsg[65]
eMsg[66]
eMsg[67]

array”;

eMsg[68]
eMsg[69]

"undeclared identifier”;

"multiply defined identifier”;

"illegal character in number-;

"illegal character in string”;

"identifier does not match procedure name-;
“comment not closed”;

="' expected”;

"type definition starts with incorrect symbol”;
"factor starts with incorrect symbol~®;
"statement starts with incorrect symbol*®;
"declaration followed by incorrect symbol”;
"MODULE expected-;

.Y missing”;

Y, missing”©;

" missing”;

)" missing®;

"1 missing”;

"1 missing”;

"OF missing”;

"THEN missing”;

"DO missing”;

"TO missing”;

""," or OF expected”;

"CONST, TYPE, VAR, PROCEDURE, BEGIN, or END missing”;
"PROCEDURE, BEGIN, or END missing”;

"BEGIN or END missing”;

(" missing”;

"illegally marked identifier”;

"constant not an integer”;

"UNTIL missing”;

"to=" missing”;

"EXIT not within loop statement®;

"string expected®;

"identifier expected”;

""" missing”;

"expression should be constant®;

"END missing”;

"identifier does not denote a type”;
"identifier does not denote a record type-;
"result type of procedure is not a basic type~;
"procedure call of a function®;

"assignment to non-variable-;

"pointer not bound to record or array type-®;
"recursive type definition”;

"illegal open array parameter”;

"wrong type of case label*";

"inadmissible type of case label”;

"case label defined more than once-®;
"illegal value of constant”;

"more actual than formal parameters®;

"fewer actual than formal parameters”®;
"element types of actual array and formal open array differ”;
"actual parameter corresponding to open array is not an

"control variable must be integer-;
"parameter must be an integer constant”;

34185873.425510.003.32.M Ctp. 19 u3 25




000 «CKA > Kommunstop si3bika MynbTHOOEpOH CO CMEHHBIME O9KESHIaMH Bepcus
PykoBOACTBO CHCTEMHOTO MporpaMMucTa 1.3

eMsg[70] := "pointer or VAR / IN record required as formal receiver”;

eMsg[71] := "pointer expected as actual receiver-;

eMsg[72] := "procedure must be bound to a record of the same scope-;

eMsg[73] := "procedure must have level 07;

eMsg[74] := "procedure unknown in base type-®;

eMsg[75] := "invalid call of base procedure-®;

eMsg[76] := "this variable (field) is read only~;

eMsg[77] := "object is not a record";

eMsg[78] := "dereferenced object is not a variable~;

eMsg[79] := "indexed object is not a variable®;

eMsg[80] := "index expression is not an integer-;

eMsg[81] := "index out of specified bounds”;

eMsg[82] := "indexed variable is not an array”;

eMsg[83] := “undefined record field";

eMsg[84] := "dereferenced variable is not a pointer”;

eMsg[85] := "guard or test type is not an extension of variable type~;

eMsg[86] := "guard or testtype is not a pointer”;

eMsg[87] := "guarded or tested variable is neither a pointer nor a VAR-
or IN-parameter record”;

eMsg[88] := "open array not allowed as variable, record field or array
element”;

eMsg[89] := "ANYRECORD may not be allocated”;

eMsg[90] := "dereferenced variable is not a character array"”;

eMsg[92] := "operand of IN not an integer, or not a set";

eMsg[93] := "set element type is not an integer-;

eMsg[94] := "operand of & is not of type BOOLEAN-;

eMsg[95] := "operand of OR is not of type BOOLEAN®;

eMsg[96] := "operand not applicable to (unary) +7;

eMsg[97] := "operand not applicable to (unary) -7;

eMsg[98] := "operand of ~ is not of type BOOLEAN-;

eMsg[99] := "ASSERT fault-®;

eMsg[100] := "incompatible operands of dyadic operator”®;

eMsg[101] := "operand type inapplicable to **;

eMsg[102] := “operand type inapplicable to /";

eMsg[103] := "operand type inapplicable to DIV*;

eMsg[104] := "operand type inapplicable to MOD";

eMsg[105] := “operand type inapplicable to +~;

eMsg[106] := “operand type inapplicable to -~;

eMsg[107] := "operand type inapplicable to = or #-;

eMsg[108] := "operand type inapplicable to relation®;

eMsg[109] := “overriding method must be exported”;

eMsg[110] := "operand is not a type-";

eMsg[111] := “operand inapplicable to (this) function®;

eMsg[112] := “operand is not a variable®;

eMsg[113] := "incompatible assignment”;

eMsg[114] := "string too long to be assigned”;

eMsg[115] := "parameter does not match*®

eMsg[116] := "number of parameters does not match®;

eMsg[117] := "result type does not match";

eMsg[118] := "export mark does not match with forward declaration”;

eMsg[119] := “redefinition textually precedes procedure bound to base
type”;

eMsg[120] := "type of expression following IF, WHILE, UNTIL or ASSERT is
not BOOLEAN™;

eMsg[121] := "called object is not a procedure”;

eMsg[122] := "actual VAR-, IN-, or OUT-parameter is not a variable";

eMsg[123] := "type is not identical with that of formal VAR-, IN-, or
OUT-parameter"”;

eMsg[124] := "type of result expression differs from that of procedure”;

eMsg[125] := "type of case expression is neither INTEGER nor CHAR";
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eMsg[126] := "this expression cannot be a type or a procedure-;
eMsg[127] := "illegal use of object";
eMsg[128] := "unsatisfied forward reference”;
eMsg[129] := “unsatisfied forward procedure”;
eMsg[130] := "WITH clause does not specify a variable®;
eMsg[131] := "LEN not applied to array”;
eMsg[132] := “dimension in LEN too large or negative~;
eMsg[133] := “function without RETURN";
eMsg[135] := "SYSTEM not imported-;
eMsg[136] := "LEN applied to untagged array”;
eMsg[137] := “unknown array length-;
eMsg[138] := "NEW not allowed for untagged structures-;
eMsg[139] := "Test applied to untagged record”;
eMsg[140] := “untagged receiver-;
eMsg[141] := "SYSTEM.NEW not implemented”;
eMsg[142] := "tagged structures not allowed for NIL compatible var
parameters”;
eMsg[143] := "tagged pointer not allowed in untagged structure-®;
eMsg[144] := "no pointers allowed in BYTES argument®;
eMsg[145] := “untagged open array not allowed as value parameter-;
eMsg[150] := "key inconsistency of imported module~;
eMsg[151] := "incorrect symbol file";
eMsg[152] := "symbol file of imported module not found®;
eMsg[153] := "object or symbol file not opened (disk full?)";
eMsg[154] := "recursive import not allowed”;
eMsg[155] := "generation of new symbol file not allowed”;
eMsg[156] := "incorrect symbol file processor”;
eMsg[160] := "interfaces must be extensions of lUnknown";
eMsg[161] := "interfaces must not have fields";
eMsg[162] := "interface procedures must be abstract®;
eMsg[163] := "interface records must be abstract”;
eMsg[164] := "pointer must be extension of queried interface type~;
eMsg[165] := "illegal guid constant”;
eMsg[166] := "AddRef & Release may not be used”;
eMsg[167] := “illegal assignment to [new] parameter”;
eMsg[168] := “wrong [iid] - [new] pair~;
eMsg[169] := "must be an interface pointer-;
eMsg[177] := "IN only allowed for records and arrays-;
eMsg[178] := "illegal attribute®;
eMsg[179] := "abstract methods of exported records must be exported®;
eMsg[180] := “illegal receiver type-;
eMsg[181] := "base type is not extensible®;
eMsg[182] := "base procedure is not extensible®;
eMsg[183] := "non-matching export-®;
eMsg[184] := "Attribute does not match with forward declaration”;
eMsg[185] := "missing NEW attribute®;
eMsg[186] := "illegal NEW attribute”;
eMsg[187] := "new empty procedure in non extensible record-;
eMsg[188] := “extensible procedure in non extensible record”;
eMsg[189] := "illegal attribute change®;
eMsg[190] := "record must be abstract”;
eMsg[191] := "base type must be abstract-®;
eMsg[192] := “unimplemented abstract procedures iIn base types-;
eMsg[193] := "abstract or limited records may not be allocated”;
eMsg[194] := "no supercall allowed to abstract or empty procedures-;
eMsg[195] := "empty procedures may not have out parameters or return a
value~;
eMsg[196] := “procedure is implement-only exported”;
eMsg[197] := "extension of limited type must be limited~;
eMsg[198] := "obsolete oberon type-;
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eMsg[199] := "obsolete oberon function®;
eMsg[200] := "not yet implemented”;
eMsg[201] := "lower bound of set range greater than higher bound®;
eMsg[202] := "set element greater than MAX(SET) or less than 07;
eMsg[203] := "number too large-®;
eMsg[204] := "product too large”;
eMsg[205] := “division by zero®;
eMsg[206] := “sum too large®;
eMsg[207] := “difference too large~;
eMsg[208] := “overflow in arithmetic shift~;
eMsg[209] := “case range too large~;
eMsg[210] := "code too long-";
eMsg[211] := "jump distance too large-;
eMsg[212] := “illegal real operation-;
eMsg[213] := "too many cases In case statement”;
eMsg[214] := "structure too large-;
eMsg[215] := "not enough registers: simplify expression”;
eMsg[216] := "not enough floating-point registers: simplify expression”;
eMsg[217] := “unimplemented SYSTEM function®;
eMsg[218] := "illegal value of parameter (0 <= p < 128)";
eMsg[219] := "illegal value of parameter (0 <= p < 16)";
eMsg[220] := "illegal value of parameter”;
eMsg[221] := "too many pointers in a record”;
eMsg[222] := "too many global pointers-®;
eMsg[223] := "too many record types-®;
eMsg[224] := "too many pointer types”;
eMsg[225] := "illegal sys flag";
eMsg[226] := "too many exported procedures”;
eMsg[227] := "too many imported modules”;
eMsg[228] := "too many exported structures”;
eMsg[229] := "too many nested records for import-;
eMsg[230] := "too many constants (strings) in module®;
eMsg[231] := "too many link table entries (external procedures)”;
eMsg[232] := "too many commands in module®;
eMsg[233] := "record extension hierarchy too high®;
eMsg[235] := "too many modifiers”;
eMsg[240] := "identifier too long~;
eMsg[241] := “string too long~;
eMsg[242] := "too many meta names-;
eMsg[243] := "too many imported variables”;
eMsg[249] := "inconsistent import-®;
eMsg[250] := "code proc must not be exported”;
eMsg[251] := "too many nested function calls”;
eMsg[254] := "debug position not found®;
eMsg[255] := "debug position”;
eMsg[260] := "illegal LONGINT operation®;
eMsg[265] := “unsupported string operation”;
eMsg[270] := "interface pointer reference counting restriction violated~;
eMsg[271] := “keyword check failed®;
eMsg[272] := “keyword expected for use®;
eMsg[273] := "keyword is not applicable for use®;
eMsg[274] := “unexpected identifier for use-®;
eMsg[275] := "type is not applicable for use”;
eMsg[276] := "procedure is not applicable for use”;
eMsg[277] := "attribute is not applicable for use®;
eMsg[278] := "keyword is not applicable for use in context-;
eMsg[279] := "unexpected RETURN position®;
eMsg[280] := "procedure with RETURN®;
eMsg[281] := "only local or global variables allowed”;
eMsg[282] := "nested procedure is not allowed”;

34185873.425510.003.32.M Ctp. 22 u3 25




Kommunstop si3bika MynbTHOOEpOH CO CMEHHBIME O9KESHIaMH Bepcus

000 «CKAI»
PykoBOACTBO CHCTEMHOTO MporpaMMucTa 1.3
eMsg[283] := "recursion is not allowed";
eMsg[301] := "implicit type cast";
eMsg[302] := "guarded variable can be side-effected”;
eMsg[303] := "open array (or pointer to array) containing pointers-;
eMsg[900] := "never used-;
eMsg[901] := "never set”;
eMsg[902] := "used before set”;
eMsg[903] := "set but never used®;
eMsg[904] := “used as varpar, possibly not set”;
eMsg[905] := "also declared in outer scope-;
eMsg[906] := "access/assignment to intermediate”;
eMsg[907] := "redefinition”;
eMsg[908] := "new definition”;
eMsg[909] := "statement after RETURN/ZEXIT®;
eMsg[910] := “for loop variable set”;
eMsg[911] := "implied type guard-;
eMsg[912] := "superfluous type guard”;
eMsg[913] := "call might depend on evaluation sequence of params.";
eMsg[930] := "superfluous semicolon®;
eMsg[401] := "bytecode restriction: no structured assignment”;
eMsg[402] := "bytecode restriction: no procedure types-®;
eMsg[403] := "bytecode restriction: no nested procedures”;
eMsg[404] := "bytecode restriction: illegal SYSTEM function®;
eMsg[410] := "variable may not have been assigned®;
eMsg[411] := "no proofable return®;
eMsg[412] := "illegal constructor call*®;
eMsg[413] := "missing constructor call”;
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MNEPEYEHb TEPMUHOB U COKPAIIIEHUI

A9C
KCA
oC
no

LLVM
CKAJIN

MU

ICMP

TCP
UDP

- ATOMHast DJIEeKTPOCTaHIIHS

- Kommuiekc cpencts aBTomMaTu3anuu

- OnepanyoHHas cucrema

- [IporpamMmmuoOe obecrieueHne

- Low Level Virtual Machine — BuptyanbHast HU3KOypOBHEBasi MalllHa

- Cpe,Z[CTBa KOMILJIEKCHOM aBTOMaTHu3allu U AMarHOCTUKHU

- YenoBeko-MalIMHHBINA HHTEpdeEiic
- Internet Control Message Protocol

- Transmission Control Protocol

- User Datagram Protocol
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