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AHHoTaums. PaspaboTka adPpeKTUBHBIX NapansiefibHbIX NPorpamMM A8 MyfETUKOMMbIOTEPOB
ABNAETCA C/IOMHOWN 3afavent, TpebyloLLen pelleHna MHoXKecTBa npobneM. C ogHOM CTOPOHBI,
HeobxoauMMo obecneunTb HedyHKLMOHANbHbIe CBOWCTBA NapansesibHON NMporpamMMel,
TaKMe KaK COKpalleHWe HaKNnadHbIX Pacxo4oB Ha opraHu3auuio napannenbHoi 06paboTKu,
6anaHCUMpPOBKa Harpy3KW Ha BbIYMUCTIMTENbHbIE Y3J1bl U NpoLeccopHble Aapa v T.n. C apyrowm
CTOPOHBI, 415 NapasnsiesibHbIX MPOrpaMM aKTyasibHbl HOBbIE KNacChl OLLUMOOK, He CBOMCTBEHHbIE
nocsieqoBaTesibHbIM NporpaMMaM. [1is npeofosieHns aTux npobnem paspabaTbiBaloTCA CUCTEMBI
aBTOMAaTUYECKOro KOHCTPYMPOBaHWA NapannesibHbiX NporpaMM. Takue cucteMbl 6epyT Ha cebs
paboTy Mo BLINOSHEHMIO MPOrPaMMbl Ha MyJIETUKOMIbIOTEPe 1 0becrneveHmio HegyHKLMOHaNbHbIX
CBOWCTB, NO3BOJIAA MOJ/Ib30BaTeJI0 COCPEA0TOUYMTLCA Ha peLleHUn NPUKNagHOM 3adauun.
Llenb fnaHHoM paboTbl — OLLEHUTb CTEMEHb FOTOBHOCTU MOMY/APHBIX CUCTEM aBTOMAaTUYECKOr0
KOHCTPYMPOBaHWA NapasnesbHblX NPOrpaMM Kak C TOUYKWU 3pEeHUA MPOUM3BOAUTENIbHOCTH, TaK
W C TOYKM 3pEHUSA N0JIb30BaTesIbCKOrO OMbITa, a TaKMe BbIABUTb KNacchl 3afad, ANA peLleHus
KOTOpbIX LiesiecoobpasHo MUCrosib30BaTh paccMaTprBaeMble cucTeMbl. B paboTe npeacTaBneHo
CpaBHEHMe 3TUX CUCTEM MeX Y coboM U ¢ Hanbosee 4YacTo UCMOSb3YIOLLMMUCA TEXHOMOMUAMU
napannenbHoro nporpammmupoBanua (MPI, OpenMP) no KpuTtepusaM, Haubonee 3HaYNMbIM
ANA nonb30BaTeNA Npy Bolbope UCMoNb3yeMon TexHonorum (MpomMsBoanTeNibHOCTb, NMOIHOTA
OOKYMEeHTaLuUn, NpocToTa YCTAaHOBKMW, BO3SMOMHOCTW ANA O0TNaAKU U ONTUMMU3aLMU U Ap.).
06LwMMuM NpobieMamu, XapaKkTepHbIMU AJ1A TaKUX CUCTEM U PaCCMOTPEHHEIMU B CTaTbe, ABNAIOTCA
HernoJsIHOTa JAOKYMEHTAaLMM, OLUMBKM U HeouaaHHoe noeefeHue. OOQHAKO OaHHblE CUCTEMBI
no 6onbLUer YacTu CNocobHbl KOHCTPYMPOBATL MapasniesibHble NporpaMmbl NpUemMsIeMon
npounssoanTenbHOCTU. [py 3TOM O0THOCUTESIbHasA NPOCTOTA M BbICOKUIA YpOBEHb abCTpaKL UK
BXOHbIX A3bIKOB NPOrpaMMUpPOBaHUA MO3BOMAIOT peann3oBaTh NPUKIALHON anropuTm
C MeHbLUMMU Tpy[03aTpaTaMu No CpaBHEHMIO C UCMofb3oBaHWeM TexHosornn MPI n OpenMP.

KnioueBble cnoBa: aBTOMaTV4YECKOE KOHCTPYMPOBaHWE MapasesibHbIX NporpaMM, GparMeHTMpOBaHHoe
MporpaMMm1poBaHue, Napanyienn3M Ha ypoBHe 3afjaq, pacrpeaeneHHas naMaATh, TEXHOMOr MM napannesibHoro
MporpaMMm1pOBaHMA
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Abstract. Developing efficient parallel programs for multicomputers is a complex task that
requires solutions to numerous issues. On the one hand, it is necessary to ensure that a parallel
program has required non-functional properties, such as reducing the overhead of organizing
parallel processing, balancing the load across computational nodes and processor cores, etc.
On the other hand, new classes of errors are relevant for parallel programs that are not typical
for sequential programs. To overcome these issues, automatic parallel program construction
systems are being developed. Such systems take over the work of executing a program on
a multicomputer and providing non-functional properties. This allows the user to focus on
solving the applied problem. The goal of this paper is to evaluate the degree of readiness of
popular automatic parallel program construction systems in terms of both performance and user
experience, and also to identify classes of problems for which it is advisable to use the systems
under consideration. This paper presents a comparison of these systems with each other and
with MPI and OpenMP technologies. The comparison is based on the criteria most important
to the user when choosing a technology (performance, completeness of documentation, ease
of installation, debugging and optimization, etc.) Common problems typical of such systems
and discussed in the paper are incomplete documentation, errors, and non-obvious behavior.
However, these systems are mostly capable of constructing parallel programs with acceptable
performance. At the same time, the relative simplicity and high level of input languages of the
systems make it possible to implement an applied algorithm with less effort compared to parallel
programming in MPI and OpenMP technologies.
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