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[1. 1. Mopo3kuH — CTyaeHT Kadeapbl UHDOPMALMOHHBIX CUCTEM
A. C. CmenaHo8 - Hay4HbIi1 pyKOBOAUTENb

FEHEPALIUA CBCS-CTPYKTYPbI SDL-MOAENWU CETEBOIO MPOTOKOJA

TecTupoBaHue SDL-mogenei ceTeBbIx NPOTOKOMOB B HACTOSsILLEE BPeMS SBNSIETCS akTyarnbHOW 3aaa-
Jeir. Bereactaue ctpemutensHO pactylyei cnoxHoct SDL-mogenen, rpynnon uccnegosateneit u3 YAl un
nccnegosatenbckoro LeHtpa NOKIA 6bin npeanoxeH, npoaHanu3MpoBaH U YCrewHo BHeAPEeH MeTog TeCTu-
poBaHus SDL-mogenen, oCHOBaHHbIA Ha COBMECTHOM MOAENMPOBAHWMM C UCMONb30BaHWEM 5i3bikoB SDL u
SystemC. [JaHHbIn METOL MMEEeT HeLOCTaTOK, OCTOXHAKLMA npouece uHTerpaummn SystemC-KOMNOHEHTOB €
SDL-mopensmu. B cTaTbe uccnegyetcs noaxod, MO3BOMSIOWMA YCTPAHUTL CYLLECTBYIOLMA HEQOCTATOK 3a
CYEeT aBTOMaTU3aLMM NpoLecca NocTpoeHus peanusauun SDL-moaenei, npurogHon Ans apgekTUBHON UHTE-
rpauuu ¢ TeCTOBbIM OKpYxeHneM. [1oaxoa OCHOBaH Ha aBTOMATUYECKOW reHepauuy nexogHoro SystemC-koga
SDL-mopenu. MpuoauTes onucaHne noctpoenns SDL-napcepa. Beogntes noHstue CBCS-ctpykTypsl SDL-
MoZesnu.

BsedeHue. MogenbHo-opueHTUpoBaHHbIn nogxod MDA [1] He nonyuun [2] LWMpOKOro pacnpocTpaHe-
HWs. Tem He MeHee, NOCTPOEHNE MOZENEN, OTPaXaroLWmMX CBONCTBA pearnbHbiX 0OBEKTOB, C MOMOLLbIO Npo-
Br1IEMHO-OPUEHTUPOBAHHBIX S3bIKOB B HACTOSILLEe BpeMs SBMISIETCA NepPCrnekTUBHLIM MOAXOAOM K MPOEKTUpO-
BaHMIO CCTEM Pa3NMYHON Npupodbl. B yactHOCTM npumeHeHune a3bika SDL [3] 4nsg co3aanus opmarnbHbIX
cneunduKaLnin ceTeBbIX NPOTOKONOB MMeET Hornee YeM TpuaLaTUNETHIO UCTOpUIO. B pamkax si3bika cucte-
Ma NpeacTaBnsaeTcs MOAENbI0, OTpaxatoLlei CBONCTBA pearibHOro 06bekTa. TexHomorMs reHepauuy ucnos-
Haemoi SDL-mofenv no3sonseT nonyuuTb NPOrpamMMHy0 MOLESb CUCTEMbI, NPeSOCTaBNALLYI0 OCHOBY ANS
AanbHENLUNX CUMYNALMM U TECTUPOBAHMS.

PaspaboTka ceTeBOro NpoToKona HaunHaeTcs ¢ onpegeneHus TpebosaHuin k npotokony. anee cosga-
eTca cneuundmkaums NpoToKona Ha eCcTECTBEHHOM sA3bike. Crieaylowmin atan — chopmanu3aums co3aaHHoM
cneuungukalny, BeINoMHAeMas nyTeM NOCTPOeHUs hopManbHbIX Mogenei ¢ ucnonb3oBaHueM s3bika SDL.
Mo 3aBeplueHnto aToro atana dopmanbHas SDL-cneuudmkaums ceTeBoro NpoTOKONa, NpPeAcTaBneHHas B
Buae SDL-mogeneit, TeCTMpyeTcs Ha COOTBETCTBME TpeboBaHMaM K npoTokony. [Mpu NOnoXuTenbHbIX pe-
3ynbTaTax TeCcTMpOBaHUS [JanbHedwas pa3paboTka npoTokona 0OblMHO OCHOBbIBaeTcs Ha  SDL-
cneundukaymun. Mpn oTpuLaTenbHbIX pesynbTaTax BbiMOMHAETCH PENPOEKTUPOBaHNE cneuudmkalum npoTo-
Kona Ha eCTeCTBEHHOM si3blke. Ecnmn Tako npouecc HEBO3MOXEH, BbINMOMHSAETCA nepecMoTp TpeboBaHui k
NpoToKony. Ha pucyHke 1 nokasaHbl HavarnbHble aTanbl pa3paboTku CEeTEBOro NPOTOKOsa.
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Puc. 1. HayanbHble aTanbl pa3paboTki CeTeBOro NpoToKona

Mpwu cosganmm SDL-mogeneit 3a4acTyto pa3paboTynku B CBA3M CO CNELMPMYHOCTBIO peLlaeMbix 3agay,
a, CneaoBaTenbHO, M Mogenen, CTankuBatTcs ¢ HeobXxoaMMOCTbIO Bbibopa Hanbonee NOAXOAALLMX TEXHOMO-
M AnNs NpoBELEHNS TECTMPOBaHUSA. B cuny Toro, 4to Takue TexHOMoruu, paspaboTaHHble, kak NpaBumo, B
paMKax KpyrnHbIX MPOEKTOB OTAEMbHbIX KOMNAHWA, SABNSIOTCS 3aKPbITbIMU, TO NOSTyYeHWe MHGopMaLnn 0 SaH-



HbIX TEXHOMOMMAX, HEe rOBOPS 06 UX NPUMEHEHWM, CTAHOBUTCH HEBO3MOXHbIM. [10 3TOW NPUYMHE TEXHONOTUS
COBMECTHOrO MOZENMPOBAHUS CUCTEM, NOCTPOEHHBIX C Ucnonb30BaHneM a3bikoB SDL u SystemC [4], oTkpbI-
na [5] HoBble BO3MOXHOCTH Ans TecTupoBaHus SDL-mogeneit. TeXHONOMs OCHOBaHa Ha MHTErpaLun creHe-
pUpOBaHHOM peanusauun' nporpammHon SDL-mogenu ¢ TectoBbiM SystemC-OKpyXeHreM, ynpaBnstoLwmm
npoweccom TecTupoBaHus SDL-mogenu.

3adava mecmuposaHus. lNpu TecTupoBaHum SDL-Mogenen B pamkax TEXHOMOMW COBMECTHOrO Sys-
temC/SDL-moaennpoBaHns pa3paboTunki BbIHYXAEHbI PeLlaTh 3afady MHTErpauuy peanusayum nporpamm-
HbIx SDL-Mogenen ¢ SystemC-KoOMMNOHEHTaMW TECTOBOMO OKPYXEHWS, Tak Kak UCMONb30BaHWe NporpamMHbIX
NPOAYKTOB?, MOCTABMSEMbIX B KOMNIEKTE CO cpeaamu pa3paboTku3 ans noctpoeHns SDL-mogenei, 3actae-
NseT OnepupoBaTh peanu3aumnsaMm NporpamMMHbIX Mogenei, nonyveHHbIx bnarogaps TexHonoruam, paspabo-
TaHHbIM MPON3BOAUTENAMU JaHHbIX NpogykToB. OCOBEHHO OCTPO AaHHas 3ajaya BCTAeT NpU CxaTblX CPOKax
TECTMpOBaHMs. HegocTaTok TexHonornm coemectHoro SystemC/SDL-moaenupoBaHus coctout B Heobxoam-
MOCTU CO3AaHUsi KOMNOHEHTOB, 06ecneYnBartoLLMX B3aMOCBs3b peanusayun SDL-Mogenm ¢ TecToBbIM OKpy-
xeHvem. OTcloga fenaetcs BbIBOA O CO34aHUM 3(PPEKTUBHOMO METOAA, NO3BOMSIOLLEr0 YCTPaHNUTb LaHHbIN
HeOoCTaToK.

[Mpednazaemoe peweHue. eHepaums SystemC-peanusauymn SDL-mogenen npegcraBnseTcs noruu-
HbIM peLleHneM, 3P MEKTUBHO COYETALMMCS C CYLLECTBYIOLLEN TEXHONOMEN TECTUPOBAHMA. Tak Kak nony-
NApHOCTb A3blka SystemC 41 MoAenMpoBaHMs CETEBbIX NPOTOKONOB pacTeT, TO NEPCNEKTUBLI NPOEKTUPOBa-
HWS MOZenen NPOTOKOMOB C B3aMMOAOMNOHSOLLMM UCnoNb3oBaHneM f3biko SDL 1 SystemC oueBuaHbI.

OnucaHue npednazaemoeo peweHus. eHepauus SystemC-peanusayum SDL-mogenu coctouT B cre-
pytowlem. BHavane BbINOMHAETCS CUHTaKCUYeckuin pa3bop TekcToBoro onucaHns SDL-mopenn. 3aTem Bbl-
MOMHSETCH MOCTPOEHUE BHYTPEHHErO MPeACTaBMeHUs, OTPaXatoLero KOMMOHEHTHYID, MOBELEHYECKY U
KOMMYHWKALIMOHHYIO CocTaBnstowme mogenu. [lanee BbinonHsieTcs reHepaums SystemC-koga SDL-mogenw,
KOTOPbIN KOMMUUPYETCS B 06bEKTHbIE (haitnbl. OBbeKTHbIE (haiinbl CBA3bIBatOTCS ¢ GubnunoTekoit SystemC un
KOMMOHYIOTCS B UCMOSNHSEMY0 MOAEMNb. PUCYHOK 2 UNMOCTPUPYET AaHHYH0 KoHUenumio. MocTpoeHue napcepa
onucaHo panee. MexaHuambl reHepatopa SystemC-koga npuBeeHbl AN NOMHOTLI NPeACTaBNeHNs O npea-
naraeMoMm peLLeHuu.
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Puc. 2. KoHuenuus reHepauum ucnonHsiemon SDL-mogenm

Mpu TectupoBaHun SDL-cneunukaLmm NpoToKona CornacHo TexHonorun comectHoro SystemC/SDL-
MogenupoBaHns SDL-moaenb coaepkuT ABa yana, peanuaytowmx oguH npotokon. [anee peanusaums SDL-
MOZESN UHTErpupyeTcs ¢ TectoBbIM SystemC-oKpyXeHreM, ynpaBnstoLmMM NpoLeccoM TECTUPOBAHUS, reHe-
PUPYIOLLMM TECTOBBIN NOTOK A@HHBIX U MPUHUMALOLLMM NOTOK 06paboTaHHbIX AaHHbIX. CriedyeT 3aMeTUTb, YTo
MOZESb W OKPYXeHWe NpeACcTaBnstoTCs B BULE €4MHOTO MPOrpamMMHOr0 UCMOSTHUMOTO MOAYNs. Takon MoayIb
noaBepraeTcs TECTUPOBAHMIO NPOJOMKUTENBHOE BPEMS (0O HECKOMbKUX CYTOK), NOCNe Yero pesynbTatbl Te-
CTUPOBaHMS, NPEACTABNEHHbIE B BUOE OTYETOB, XPAHALLMXCA B ror-hainax, aHanusmpytTcs Ha npeamert
COOTBETCTBUA XapakTepucTuk opmanbHoin SDL-cneumdmkaumm TpeboBannam k npotokony. PucyHok 3 mn-
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Puc. 3. KoHuenuus Tectuposanus SDL-mogenw npu ee unterpauum ¢ SystemC-okpyxeHnem

Mpu nepepaye AaHHbIX SystemC-KOMNOHEHT, MOZENMPYIOLMIA KaHan, ClyvyanHO UCKAXaeT AaHHbIE MO
3afaHHOMy anroputMmy. MpuHUMaeMbI NOTOK AaHHBLIX aHANNU3UPYETCS COBMECTHO C UCXOAHLIM MOTOKOM, Mo-
Cne Yero co3gatoTcst oTYeTbl 0 noeaeHun SDL-mMogenu — ee BOCMPUATMM, WHTEPNPETaLMM U peakumn Ha
NOABEPXKEHHDI CIyYanHON OLLMBKe NOTOK AAHHbIX.

3apaya pasbopa PR-npefcrasnenns SDL-Mogenu cBoauTcs K paspaboTke MHCTPYMEHTa, NO3BOMSHO-
LLEro BbINOMHATL aHaU3 KOPPEKTHOCTM Modenu. bnarogaps npodeccopy TepeHcy lNappy CyLlecTByeT reHe-
patop napcepoB ANTLR [6], no3Bonstowwmin No 3aaaHHOM rpammartiike s3bika reHepupoBaTh napcepsbl. 3agava
elle bonee cyxaeTcs, Tak kak paHee uccneposatens Muwens WmuTT paspaboTan [7] aHanornyHbIin napcep,
ocHoBaHHbI Ha ANTLR. OcobeHHoCTbi0 napcepa SBSETCS BO3MOXHOCTb paboThl CO CreHepupoBaHHbIM B
npouecce aHanusa mopenu AST-gepeBom [8], oTpaxatoLMM CMHTAKCMC TEKCTOBOM HOTauuu mogenu. Ons
peleHns 3agay noslyyeHns KOMMOHEHTHOMN, NOBEAEHYECKON U KOMMYHUKALWMOHHOW COCTaBNSIOWMX MOLENH
npeanaraeTcs Ha 0CHoBaHuM nonyyeHHoro AST-aepesa ctpoutb CBCS-ctpykTypy (Component, Behavior and
Communication Structure), oTpaxatoLLyto Mepapxuio CyLHOCTEN MOAENH, NOBEEHNE NPOLIECCOB U NX KOMMY-
HuKaumio. Ha pucyHke 4 nokasaH npumep SDL-mopenu u rpadmyeckoro npeactasnenns CBCS-CTpyKTypbl.



KomnoHeHT S sBnsietca cuctemon, B — 6rnokamu, P — npoueccamu n S1 — coctosHuamMi npoueccos. [Npu no-
CTynneHun curiana none, npouecc P1, Haxoaswwmiica B 6noke B1, ucnonbays mapwpyt P1_B1, otnpasnset
npoueccy P2, Haxogswemycs B 6rnoke B2, ucnonbayowemy maplpyt P2_B2, no kaHany B1_B2 curHan A.

D block B1 1) block B2 101

system S (1)
T L 1

P1_B1 P2 B2
B1_B2 P1 B1_B2 B1_B2 P2
B1 B2 [+] [+]
[]

process P1 1(1) | process P2 (1)

none/A

padmueckoe npepcrasnerue CBCS-cTpykTypel SDL-mogenu

Puc. 4. I'padmueckoe npeacrtasnenne SDL-mogenu n CBCS-cTpykTypel

Mo CBCS-cTpyKType, NOCTPOEHHOM NyTeM aHann3a anemeHToB AST-aepeBa, reHepupyeTcs CXOAHbIN
SystemC-kog nporpammHon SDL-mogenu. Cnepyet yyecTb, YTO AN (hyHKUMOHUPOBAHWS NOMNYyYEHHON Mofe-
nm tpebyeTcs SApPO MOAENMPOBaHMS, Hecyllee koHuenuumn sisbika SDL. CriegoBaTenbHo, Ans peanuaauum
OnnCbIBAEMOTO pelleHunst TpebyeTca paspabotate SDL-A4po MOgenupoBaHus, NpeACcTaBneHHOe Ha A3blke
SystemC. HegocTaTkoM ONMMCaHHOMO peLIeHWs SBNSETCS, noxanyil, 06beKTUBHAS CMOXHOCTb peanvsauum
TPEeBYIOLWMXCA UHCTPYMEHTATbHBIX CPEACTB.

3akmoyeHue. Llenb gaHHOWM cTaTbit — npegnaraeMoe pelueHne 3agaum Tectuposanus SDL-mopenen
cornacHo TexHonorun cosmectHoro SystemC/SDL-mogenupoBaHns. 3a cyeT aBTOMaTUYECKOW reHepauuu
SystemC-peanusauun SDL-Mogenei NnpUMEHEHWe peLIeHns NO3BONUT YNPOCTUTb NOCTPOEHNE COBMECTHBIX
SystemC/SDL-moaenen, cokpatuTb Cpoku TectupoBaHus SDL-mogenen, a, cnefosaTtenbHO, MOBbICUTL CKO-
poCTb pa3paboTku npoaykTa.
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