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XAMEJIEOH - CUCTEMA BUCOKOPIBHEBOTI'O
CUHTE3Y CIIEHIAJII3OBAHUX ITPOLECOPIB

Posenanymo mexnonoziio npoexmysanns cucmem na xpucmaii. Ilokazano, o Ha 0aHOMy emani po3eum-
Ky Komn lomepHol eany3i ocobause micye 3aumaroms 3acobu npoeKmy8anHs KOMN IOMEPHUX NPUCMpois
Ha cucmemnomy pigni. OCHOBHOIO MEMOI CMBOPEHHS MAKUX 3ACO0I8 NPOEKMYBAHHA HA CUCMEMHOMY Pig-
HI € NPUCKOPEHHSI MA CNPOWEHHS NPoyecy NPOeKMy8anHtsl, 8 AKOMY nepedbauacmucs, wo po3poOHUKY He
HOMPIOHO OOCKOHANLHO BOAOO0IMU CXEMOMEXHIUHUMUY HAGUYKAMU, A JuUule 6MIMU NPOSPAMYBAMU HA MOSI
sucoxo2o pisus. 3anpononosano cucmemy XAMEJIEOH, ska npusnauena ons asmomamusayii npayi npo-
eKmy8albHUKIG CReyiani308anux npoyecopis. Bona 0o3sonse 6 comui pazie ckopomumu KilbKicmb Ji0OU-
HO-200UH, HeOOXIOHUX 05l NPOEKMYBANHS | MeCMy8anHs CReYiani308aHUX NPOYeCcopie HA NPOSPAMOBAHUX
MIKpocxemax nopieHaHo 3 po3pobKo mpaouyitinumu 3acobamu. Onucano Memoouxy mecmy8aHhs Cuc-
memu XAMEJIEOH. Hagedeni xapakmepucmukuy cneyianizo8anux npoyecopie, sKi CUHmMe308aHni 3a 00no-
Mmoeoro cucmemu XAMEJIEOH.

Knrouoei cnosa: cneyianizoeanuii npoyecop, npoeKmy8anHs KOMN 10mepHux NPpUcmpois Ha CUCMEMHOMY pi6Hi,

HBIC, ITUIIC. cucmema nHa kpucmali.

Beryn

Peamizamist cneniamizoBanux mpouecopis  (CII)
(ASIC — Application Specific Integrated Circuits) Ha
CBOTOJIHI CKJIQJIa€ JIEBOBY YacCTKy Ha PUHKY MPOIYKIi
koMl foTepHUX 3aco0iB. CII BHKOHYIOTH KOHKpETHI
anroput™Mu 00poOku iHdopmarii.

3a paxyHOK MaKCHMaJIbHOTO BpaxyBaHHs OCOOIH-
BOCTEH 3aj1a4i, ONTUMI3allii aIropuTMiB il BAKOHAHHS Ta
ix amapaTHOI peati3allii e 1a€ 3MOT'y JOCSITTH TPaHUY-
HO BHUCOKHUX IIBUJIKICHHX 1 Baro-rabapuUTHUX TEXHIYHHUX
xapakrepucTuk. 3aBasaku npomy CII mmpoko BUKOpHC-
TOBYIOTHCSI B HAPOJAHOMY T'OCIIONAPCTBI, 30KpeMa B aB-
TOMOOUTBHIH €JIEeKTPOHIIl, TOBapaX HApOJHOTO CIOXKH-
BaHH{, 3aco0ax oOpoOKM CHUTHAIIB Ta 300pakeHb, Me-
JIMYHUX KOMIT IOTEPHUX CHCTEMaX, CHCTeMax KOMII Io-
TepHOI Tpadiku, TEICKOMYHIKAIliiHIA Ta BiHCHKOBIH
texHimi. Llell nepenik MOXXHa MPOIOBKYBATH, OCKIJIBKH
CBOTOJIHI Ba)KKO 3HAaWTH cepy HayKOBO-BUPOOHHYOI
IisUTBHOCTI, Ae O He 3actocoByBaiuch CII.

OpHi€l 3 TONOBHUX NPOOIIEM, 3 SKUMH JJOBOUTHUCS
CTHKATHCS CHOTOJHI KOHCTPYKTOpPaM, € 30UIbIICHHS
cxmagnaocti CIT i wacy ix po3poOku. IIporsrom Oara-
THOX POKiB 3ycriutsi po3poOHukiB HBIC Gynu ckoHIeH-
TpOBaHI Ha BUpIlIEHHI 33/1a4 (YHKI[IOHAJIHHOTO MPOEK-
TyBaHHA Ha piBHI perictpoBux mnepenad (Register
Transfer Level, RTL). BiamoigHo, B cdepi po3podku
3ac00iB aBTOMaTH3allii TPOEKTYBaHHSI OCHOBHI 1HBECTH-
i1 HAIpaBIISUIUCS Ha PO3BHUTOK 3acO0IB CHHTE3Y, MOjie-
moBaHHs 1 Bepudikanii Ha RTL — piBHi.

3a ocraHHI poku TexHoiorii npoekrysanus CII 3a-
3HAJU KapJWHAIBHUX 3MiH. Bynu po3poOeHi Ta craiu
OCHOBHHM 3acO0OM ONHUCY KOMII'IOTEPHUX anapaTHHUX
3aco0iB MmoBu Tunty VHDL Ta Verilog [1, 2].

Takoxx Oynmo crBopeHo psn mnoryxHux CAIIP
HBIC, sxi miaTpuMyroTs ix po3poOKy Bij onucy Ha Ha-
3BaHUX MOBAaX, /IO MPOIIMBKH 3aKa3HOI0 KpUCTalLy abo
MIPOrPaMOBAHOI0 JIOTIYHOTO MPHUCTPOIO [3 — 5].

Pa3oMm 3 Tum, 3aBIOSKH JOCATHEHHSM B 00JacTi
IHTETPaJIbHOI TEXHOJOTI, CYTTEBO 3pOCia €MHICTH
IHTErpaJbHUX cxeM [6], 1 3’sIBUIIach MOXKIIUBICTh pea-
Jizanii B HUX HaJ3BHYAHO CKIAJHHUX KOMIT IOTEPHUX
pUCTpOiB [7].

B 3B’s3Ky 3 IIMM, iCHYIOYl METOAM MPOECKTYBAaHHS
KOMIT FOTEpHUX TPUCTPOIB, sKi IepeadadaroTh IpoBe-
JIeHHSI PO3pOOKH BiJ| NOYATKY, CTalll Hee(heKTUBHUMH,
OCKIJIbKM JUISI CTBOPEHHSI KOMIT IOTEPHOTO IIPHCTPOIO
BEJIMKOI CKJIaJHOCTI BOHM BHUMAraloTb HEBHIIPABIaHO
OaraTto yacy [8].

AXTyaspHOIO cTana morpeda CTBOPEHHS HOBHX
METO/IIB MPOEKTYBaHHS, sKi O MpH BENUKiH CKIAJHOCTI
KOMIT FOTEPHOT'O MPHUCTPOIO A03BOJISUTH HOTO CIIPOEKTY-
BaTH 3a NPUUHATHUHN Yac.

1. TexHoJ10Tisl IPOEKTYBaHHSA
CHCTEMH Ha KpHucTaJi

Kpim momyky nuisxis miZiBUIIEHHS e(eKTHBHOCTI
CAIIP HBIC, 3a ocranHi poku 3MiHHBCSI IPHHIMIT BU-
KOHaHHS TPOEKTIB — B3aMiH PO3POOKH MPOEKTy Bij
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HIDKYOT'O JIO BUIIIOTO PiBHIB MPOSKTYBAHHs CTajo 0a3y-
BAaTUCh Ha TOMEpenHix po3podkax. Konmemiis 06a3y-
BaHHS Ha TONEPEAHIX pOo3pOOKax MOKJIaZeHa B OCHOBY
HOBOI TexXHOJNOrii —
tam (CHK) [9, 10].

BianoBiHO 10 I1i€1 TEXHOOTIT B OJJHOMY KPHUCTaTi
PO3MIIIYETBCS PSIJ KOMIT'IOTEPHHUX TIPUCTPOIB, Mporpa-
MHI MOJENI SKHX OyJH IONEPEIHbO CIPOCKTOBaHI Ta
BiJITECTOBaHIi.

Li Mmonesi NpUHHATO HA3WUBATHU sApaMHu (B aHTJIiH-
CBKiil TepminoIIOrii cores abo intellectual property (IP))
[11, 12]. B skocti simep MOXyTb OyTH NpOrpaMoBaHi
abo amapaTHO-OPIEHTOBaHI IMPOLIECOPH, OJIOKH I1am’siTi,
MPUCTPOI BBOAY-BUBOAY Ta MPUCTPOI Ui BUKOHAHHS
cnemianpHux GYHKINA. Sapa B OUIBIIOCTI BUIAIKIB
KYIUISIOTBCSL Y CTOPOHHIX PO3POOHUKIB, X04a MOXYTh
po3podIsiTUCs 1 HA (ipMi-pO3POOHUKY CUCTEMH Ha KpH-

IPOCKTYBAHHA CUCTCMH Ha KpUC-

crani (CHK).
[Tpu upomy Bix pozpoduuka CHK, sk mpaBuio, He
BUMAraroThCsl JIeTAIbHI  3HaHHS NP0  CTPYKTYpY

KOMIT FOTEpHUX HPUCTPOIB, SIKi IPOIOHYIOTHCS B BUTJIS-
Il siaep, Ta OCOOJMBOCTI IX MPOEKTYBAaHHS, JOCTATHHO
3HATH JIMIIE 1X 1HTep(elicCHI mapaMeTpH.

OpHUM 3 HaIpsMiB aBTOMAaTH3allii po3poOKH Tpo-
TpaMHUX MOJENIed KOMII'IOTEpHHUX TPHUCTPOIB € CTBO-
peHHs X KOH]IrypOBHUX MOJIEIEH.

[MoTyxHi 3acobu reHeparii IporpaMHUX MoOJEINei
KOMIT'FOTEPHUX TPUCTPOIB HAa OCHOBI CIICIiaTi30BaHUX
06i0J1ioTeK 1 HAa OCHOBI (PYHKIIOHAJIFHO MTOBHUX KOH(i-
TYPOBHHX MOJENeH KOMIT FOTEPHUX MPHUCTPOIB, OyI0
3anponoHoBaHo Ta po3risiHyro HBII “Iatpon™ [13].

Takumii mAXiJ CHPOILYE IPOLEC IMPOESKTYBaHHS
MPOrpaMHUX MOJIENIe KOMII IOTEPHUX ITPHCTPOIB 1 Jlae
KOPUCTYBA4y IIMPOKI MOKIHUBOCTI 1X ONTHMI3amii mmij
KOHKpETHE 3aBJIaHHSI.

[epeBaru Taxoro mixoy: MeHIIA KiJbKICTh KO-
Iy, 6araToBepciiiHa KOHQITypallis, aganTtamis I 3a-
BJJaHHSI.

Texnomnorist mpoexryBanHst CHK 3aiinsiia kimro4oBi
TO3UIIT MpU PO3poOI Cy4acHUX KOMIT IOTEPHUX 3aCO-
0iB.

Pa3zoM 3 TUM, OCHOBHOIO NPOOJIEMOIO, SIKa 3HIKYE
edexruBHicTh npoekryBaHHs CHK, e BigcyrHicTh Ha
PHHKY siiep KOMIT IOTEpPHHX HPUCTPOIB 3 MOTPIOHUMHU
TEXHIYHHUMHU TapaMeTpaMH, M0 TPAIUIIETHCS JIOCUTH
YacTO, OCKUTBKH PO3POOUTH BCI MOXKIIMBI BapiaHTH siAEp
KOMIT'FOTEPHUX MIPUCTPOIB € HEPEATBHOIO 3a/1a4elO.

Ile BuMarae ix po3poOKH BiJ MMOYATKy CAMOCTIHHO
200 30BHIIIHIM BUKOHABIIEM, IIO € JOPOT'MM Ta BUMarae
OaraTo yacy.

2. 3aco0M NMPOEeKTYBAHHSI CUCTEMHOI0 PiBHS

TakuM 4nMHOM, Tpans pO3pOOHHUKIB-apXiTEKTOPIB
YCKJIaTHIOEThCS 1 BUMarae 3aco0iB aBTomarusaiii. Tomy
B ocranHi poku po3poOnHuku HBIC ta CAIIP cranu
3BEpPTaTH yBary Ha CHCTEMHHUH piBEHb NPOEKTYBaHHS
(Electronic System Level — ESL). ITotpeby B 3acobax
MPOEKTYBAaHHS CHCTEMHOI'O DIBHS  CIPUYUHSIE 3011Ib-
LIEHHS PO3MIpiB MPOEKTIB Ta Oa)KaHHS 3MEHIINTH BU-
TpaTH Ha MPOCKTYBaHHSI.

OCHOBHa MeTa CTBOPEHHS 3aC00iB MPOECKTYBaHHS
Ha CUCTEMHOMY piBHI — 1€ IPUCKOPEHHS Ta CHPOIIEH-
HS TIPOLIECY MPOEKTYBAHHs, B SKOMY INepeadavyaeThbCs,
[0 pO3POOHUKY HE MOTPIOHO TOCKOHAIHHO BOJIOMITH
CXEMOTEXHIYHUMU HaBUYKaMH, a JIMIIEC BMITH MpOTpa-
MYyBaTH Ha MOBI BHCOKOT'0 piBHS. MOBH IPOEKTYBaHHS
ESL O6inbmr cXOXi IO CHHTAKCUCY Ta CEMaHTHII 0
nonynsipaoi MoBu ANSI C, HiX 10 MOB onucy amapa-
THUX 3ac00iB, Takux sk Verilog yu VHDL.

TexHoorist MPOEKTyBaHHS HAa CUCTEMHOMY piBHI
JIO3BOJISIE 1HXKEHEPY JTOCHIPKYBAaTH apXiTEeKTypHi ajbTe-
pHAaTHBH Ta aBTOMAaTUYHO CTBOPIOBATH ONTHUMAJIbHI pe-
ajizali creriaai30BaHuX MPOIECOPIB 3 MOBH BHCOKOTO
piBHs [14].

Hamnpukian, peanizauis MPEG anroputmy moxe
Oyru pizHoto mis DVD mieepa ta Bineokamepu. Asnro-
PUTM HE3MIiHHHI, MMPOTE apXiTEKTypa 3MIiHIOETHCS 3a-
JISKHO BiJI 3a/1a4i.

BukoHnani Ha JaHU 4ac IPOEKTH B PaMKax TEXHO-
JIoTii CHHTE3Y CHelliai30BaHuX MPOLECOPiB 3 MOBU BH-
COKOro piBHsI c(pOKyCOBaHI Ha MPOEKTYBaHHI ONTHUMi30-
BaHMX 32 JEIKUMH KPHUTEPisSMH YHIBEPCAIbHUX TpOLIe-
COpiB HOBITHIX apxiTtekTyp, 30kpema VLIW, EPIC,
TTA, etc. 3okpema npoekt MOVE [15], nepenbauae
aBTOMAaTU30BaHE MPOEKTYBaHHA TpakTy naHux TTA, no
CKJIaJy SIKOTO BXOIATH Halip (yHKIIOHAIBEHHUX OJIOKIB,
HaOip perictpoBux (aiiyliB Ta KOMYHIKalliiiHa Mepexa
JUTS OpTaHizallii iX 3B’ s3Ky.

PoGora [16] monmiOHUM 4YHMHOM Opi€HTOBaHa Ha
MPOEKTYBAaHHA TPAKTy [OaHWUX MpOLEecopa KIACTEPHOI
apxitektypu VLIW, opieHTOBaHOi Ha 00JacTh 3aCTOCY-
BaHHS.

ABTOMaTUYHOMY CHHTE3Y OINTHMi30BaHUX IPOIIe-
copie VLIW mnpucesuena po6ora [17]. IIpoekt mepen-
0ayae BH3HAYEHHS KIJIBKOCTI 1 THUMIB (DYHKIIIOHAJIBHUX
OJIOKIB TIpollecopa, KUIBKICTh TMOPTIB PEricTPOBOIrO
¢aiiny, Bubip ¢opmaTy KOMaH] Ta CUHTE3 3aCO0IB JUIs
X I€KOJyBaHHS.

PoGora [18] mpucBsvYeHa MUTAHHAM aBTOMATHYHOL
ONTUMI3allii CHCTEMHU KOMaH][ CIeliadi30BaHuX Ipolle-
COpIB, SIKi CHHTE3YIOThCsI Ha ocHOBI VLIW apxiTekrypu.
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3. Cucrema XAMEJIEOH

HaykoBo-BupoOHH4YMM mianpuemMcTBoM “THTpOH”
pospobiieno mporpamuy cucteMy XAMEJIEOH mns
aBromMaTtn4Hoi reHepanii moneneit CI1 Ha ocHOBI more-
penHboro omucy, creopeHoro Ha MoBi C [19]. Cucrema
XAMEJIEOH npusHaueHa Juiss aBTOMAaTu3alii mpari
npoektyBanbHUKIB CI1.

BoHa 103BOIIsIE B COTHI pa3iB CKOPOTUTH KiIBKICTh
JIIOIMHO-TOIMH, HEOOXiMHUX JUIsi MPOEKTYBAaHHS 1 Tec-
tyBanHs CIl Ha mporpamMoBaHHMX MiKpOCXeMax IIOpiB-
HSIHO 3 PO3POOKO0 TPAAUIIIHHUMU 3aCO0aMHU.

Cucrema XAMEJIEOH noroBHIO€ mporpamMHi 3a-
co0M IIs1 KOHCTPYKTOPIB MIKPOCXeM, SIKi ITPOIOHYIOTh-
cs1 mimepamu puHKy Altera i XilinX, BUKOPHCTOBYIOUH
IPU 1[bOMY TNPOIOHOBaHI HUMH THUIIM HPOTPaMOBaHUX
JoriyHuX inTerpansHux cxeM (FPGA).

Insx 10 cTBopeHHs 3ac00iB aBTOMaTHYHOI I'eHe-
pauii nmporpaMHUX Mozeneil KOMI IOTEpPHUX HPHUCTPOIB
3 MOBU BHCOKOT'O PiBHSI Ha HiAnpUeMCTBI «IHTpoH» OYy-
JIO PO3MOYATO 8 POKIB TOMY 3 IEPUINX B CBITI MPOEKTIB
o po3poo6ii IP saep.

PazoMm 3 muM, po3ymiroud IMEpCHEKTUBHICTh Ha-
NpsIMY, HAyKOBA AisUTbHICTD ()ipMHU KOHLIEHTpYBaJlacs Ha
po3pobiii reneparopis IP smep 1 Hamam TpanchopmyBa-
jacst B po0OOTy Hal 3aco0aMU aBTOMATHYHOI T'eHepartii
MPOrpaMHUX MOJIEJIeH KOMII IOTEPHUX HPUCTPOIB.

Apxitektypa cucremu XAMEJIEOH 0a3yetbcs
Ha JIecATKaxX MaTeHTIB 1 aBTOPCHKUX CBIJIOLTB HA BUHA-
xonu. Y miaHax QipMu — TeCTyBaHHSI CHCTEMH 1 i1 ajar-
Tallist 10 Pi3HUX KJaciB OOYMCIIOBAIILHUX aJTOPHTMIB,
ONTUMI3alliA CHCTEMH IIiJ MPOrpaMoOBaHi MiKPOCXEMH
pi3HUX BUPOOHUKIB (Ha JaHOMY eTari BOHA ONTHUMi30-
BaHa Jiumie mia Mikpocxemu ¢ipmu Xilinx cepiit Virtex),
MoAajblie AOCHIIKEHHS apXiTEeKTypH 1 PO3LIMPEHHS
MOXITUBOCTEH CHCTEMH y HamlpsiMi aBTOMAaTHYHOT'O TeC-
TyBaHHS POTPAMHUX MOJEINEH, 10 TeHEPYIOThCSL.

[MapanenbHO TUIAHYETHCSI BIPOBAPKEHHS Mapke-
TUHI'OBOi cTpaTerii 1 mpocyBanHsi cucrtemu «XAME-
JIEOH» Ha cBiTOBHMI1 pHHOK. 3aBepIleHHs poOiT 1o Bi-
MPAIfOBAHHIO OCIIHOIO 3pa3Ka CHCTEMH XaMeJeoH
rianyerbes y I kBapram 2009 poky.

Bximaumu nanumu s npoekryBanus CII B cuc-
temMi XAMEJIEOH € omuc BUKOHYBAHOT'O aJrOPUTMY
Ha MOBI BHCOKOTO PiBHS Ta creuudikamis iHTepdency i
XapaKTEepPUCTUKH CIIeliali30BaHuX IporecopiB. B tec-
TOBOMY B3ipIli CHCTEMHU B SIKOCTI MOBHU ONHUCY aJTOPHT-
My BHUKOpucTaHo MoBy Ci.

Ba3oBoro miathopMoOr0 A1 CHHTE3y CIeIiaii3o-
BaHHUX MPOLECOPIB 3 MOBU BHUCOKOI'O PiBHSI € HApOIILY-
BaHa apxiTeKTypa KOH(]IrypoBaHOro mporecopa, sKa
3abe3mneuye BHOIp 3a JOMOMOrOI KOH]IrypamiiHuX
rapameTpiB: KUIBKOCTI (hYyHKI[IOHaJIbHUX OJIOKIB, CKJa-
Jly CUCTEMH KOMaHJI KO)KHOI'0 (PYHKIIIOHAIBHOT'O MOJY-

751, 00’€My Ta CKJIay IaM’sITi Mporpam Ta JaHuXx, CTpy-
KTypH KOMYHIKaI[IifHOI MepexKi.

[porpamHi 3acobu crcremMu 3a0€31E€4yIOTh CHHTE3
IIUX BY3JIB Ta CIICIiajli30BaHUX IPOIECOPIB B IIIIOMY, &
Takox 1Xx onuc Moo VHDL.

B monoRiai po3risaaioThCs MTUTAHHS MOOYIOBH Ta
3actocyBaHHA cuctemu XAMEJIEOH g cunresy
CrelianizoBaHuX MPOIECOPIB.

4. Pe3yibTaTu TeCTYBaAHHS
cucremu XAMEJIEOH

Meroto JociipKeHHsT OyJI0 TOpIBHSHHS TPOIYK-
TUBHOCTI CHHTE30BaHHMX 3a JONOMOTOI0 CHCTeMH XA-
MEJIEOH crenianizoBaHUX MpPOLECOPIB 3 MPOILYKTUB-
HICTIO BUKOHAHHS BiZIMIOBITHUX aJTOPUTMIB Ha 0a3i Cy-
YaCHOr0 YHIBEpCAJIbHOIO KOMIT'foTepa. JloCmimKeHHs
MIPOBEZCHO Ha OCHOBI AJTOPUTMY HIBHIKOIO IMEPETBO-
penns Oyp’e.

B sikocri amapaTHuX IuiaTopM BHOpaHO IUIaTy
¢ipmu PLDA, B siky Bxoasats [TJIIC ¢ipmu Xilinx cepii
Virtex4, a TakoXX NEpCOHaIbHI KOMIT'IOTEPH 3 HACTYII-
HUMHU KOH(ITryparismMu:

1) mnepmra koHgirypauis —tnpouecop Intel Celeron
2.0 I'T; O3I1 1 I'e; OC Windows XP Professional SP2;

2) npyra koHdirypamiss — mporecop AMD Ath-
lon 64XP 2.0 I'T, O3I1 1 I'6, OC Windows XP Profes-
sional SP2.

JocmimkyBana amapaTHa IUtaTgopMa B3aEMOJIE 3
yHiBepcaJibHUM TiporniecopoM uepe3 iHTepderic PCI-E.
[epenaua manux Ha MmiIaThopMy OpraHi3oBaHa 3a JO-
nomororo yepru posmimnieroi B IVTIC mratu PLDA.

Snpo rmaThopMu 3UUTYeE Ta 3amKCye JaHi B JaHy
yepry. Oprasizaniro 0OMiHy JaHUMH 3 TaM SITTIO Iep-
coHalbHOTO KoMIT'toTepa uepe3 muHy PCI Express y
Yyepry NOKJIaJeHo Ha 3aco0u poOOTH 3 IUIATO0, TaK 3Ba-
Hi Qynkuii API (Application Program Interface).

[epenaua nanux BigOyBaeThcs 32 JONOMOIOIO Ka-
HalliB mpsiMoro gocrymy po mam’siti DMA  (Direct
Memory Access). DMA kanan pos3Bonse Oe3nocepen-
HBO TIPOBOJIUTH OOMIH 3 OCHOBHOIO TIaM’SITTIO HE BU-
TpayarouM PecypcH LEHTPAIBHOIO IIPOIecopa.

3aranpHa cxeMa TecTyBaHHS (pHc. 1) CKIIafaeThes
3 (hyHKIIT BBOIY-BUBOAY JaHUX 3 (aiiiny, GyHKIII BBO-
ny-suBoay nanux 3 CII, QyHKIIT NOpiBHSHHS 3 €TaJOH-
HUMU 3HaYEHHSIMU Ta (QYHKIIT, sika BUKOHYE ITOCTaBIIE-
HY 3a7a4y 3a goromororo pecypcis K.

OTKe, cxemMa TEeCTyBaHHS J03BOJISIE IIEPEBIPHUTH
MPaBUIILHICTh BUKOHAHHS AJTOPUTMIB, BU3HAYUTH Yac
BUKOHAHHSI QJITOPUTMIB Ha YHIBEpCAJIbHOMY KOMII fO-
Tepi, a TAKO)K BU3HAYUTH YacC BUKOHAHHS aJrOPUTMY Ha
Creliani3oBaHOMYy TPOLECOpi, CHHTE30BAHOMY 3a JIO-
nomororo cuctemu XAMEJIEOH.

BukoHaHHs ajropuTMy Ha JOCHIJPKYBaHIHM ILIat-
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(opMi 3HIMAae HAaBaHTAKEHHS 3 YHIBEpCAJIBHOI'O MPOIe-
copa. Lle minTBepmkyoTh Tpadiky, Moka3aHi Ha puc. 2
Ta 3.

Puc. 2 nokasye, mo Bukonauus [II1® na 1024 to-
yku cnpuunnie 100% 3aBaHTakeHHS Hporecopa (Bia-
MideHo Ha rpadiky).

OcCHOBHE HaBaHTa)KEHHS Ha Ipolecop (BiaMiueHe
Ha pHc. 3) BinOyiocs Npyu 3UNTYBaHHI Ta 3aIKCI TaHUX 3

darin 3 BXigHUMn PyHKLis

JocipKyBaHol miatdopMu (BigOymocs 2 MIKOBUX Ha-
BaHTa)KCHHS).

Ha puc. 4 nokazaHi pe3ysbTaTH TECTYBaHHs BUKO-
HanHs anroputMmy LITI® — 1024 nHa gocmimkyBaHHX
wiathopmax. OTpuMaHuii 3 JOMOMOrow cucreMu XA-
MEJIEOH crienianizoBanuii mporecop B JAECITKH Pa3iB
BHUIIEpEPKAE 3a MPOMYKTUBHICTIO YHIBEpCaJbHHUI IPO-
ecop.
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Puc. 4. 3anexxHicTs yacy BUKoHaHHs anroputMy LITI® -1024

BiJl 0OCSITiB JaHWX HA JIOCIiPKyBaHUX MIaTopmMax

BucHoBxku

Po3risiHyTO PO3BUTOK Cy4acHHMX TEXHOJIOTIH Tpo-
exryBanHs CII, a Takox mpoaHani3oBaHi 3ajadi, repe-
Bard Ta HEJOJIKH iICHYIOUHX cucTeM npoekTyBaHHs CII
Ha CUCTEMHOMY DiBHI.

IIpencraBnena nporpamua cucreMa XAMEJIEOH
Ui aBToMaTH4yHOI reHepanii mozenei CII Ha OCHOBI
MOIEPETHHOTr0 OITUCY, CTBOPEHOTO Ha MOBI BHCOKOT'O
piBHs. HaBenmeHi pe3ynbTaTé TeCTyBaHHS CHUCTEMH
XAMEJIEOH.
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XAMEJIEOH - CUCTEMA BBICOKOYPOBHEBOI'O CUHTE3A
CIIEHHUAJIM3UPOBAHHBIX ITPOLHECCOPOB

A.A. Menwvnux, A.H. Cano, B. Knumenko, JI. Huzunwvix, A. FOpuyk

PaccMoTpeHo TEXHOIOTHIO MPOEKTUPOBAHUS CUCTEMBI Ha KpucTaie. [lokazaHo, 4To Ha JaHHOM 3Tarle pa3Bu-
THS KOMITBIOTEPHOM OTpaciii 0COOCHHOE MECTO 3aHHMAIOT CPEJCTBA MPOCKTUPOBAHUSA KOMIIBIOTEPHBIX YCTPOMCTB
Ha CUCTEMHOM ypoBHE. OCHOBHOH IENbIO CO3JaHUS TaKUX CPENCTB MPOCKTUPOBAHMS HAa CUCTEMHOM YPOBHE €CTh
YCKOpECHHE U YIPOIICHUE MpOoIlecca MPOSKTUPOBAHMSA, B KOTOPOM IMPEAYCMOTPEHO, UTO pa3pabOTYMKy HE HYKHO
JIOCKOHAJILHO BIIAJIETh CXEMOTEXHUUYECKMMH HaBBIKAMH, a TOJIBKO YMETh MPOrpaMMHUPOBATh Ha SI3BIKE BBICOKOTO
ypoBHs. [Ipennoxeno cucremy XAMEJIEOH, xoropas npeaHa3sHaueHa A1 aBTOMaTH3alMU [IPOEKTUPOBAHUS CIIe-
[HATM3UPOBAHHBIX MPoIleccopoB. OHA MO3BOJIAET B COTHH Pa3 COKPATUTh KOJUUECTBO UCIOBEKO-9aCcOB, HEOOXOIH-
MBIX JIJISl IPOEKTUPOBAHUS M TECTUPOBAHMS CIEIMATU3UPOBAHHBIX MPOIIECCOPOB HA MPOrPaMMUPYEMBIX MUKPOCXe-
Max MO CPaBHEHHUIO C TPaJUIIMOHHBIMHU cpeiacTBamu. OmucaHa Meronuka TectupoBaHusi cucteMbl XAMEJIEOH.
[IpuBeaeHbl XapaKTePUCTUKHU CHEIUATU3UPOBAHHBIX MPOIECCOPOB, CHHTE3UPOBAHHBIX C MOMOIIBI0 CUCTEMbI XA-
MEJIEOH.

KuioueBble cji0Ba: CrelMaiu3upOBAHHBIN MPOIECCOpP, MPOSKTUPOBAHNE KOMITBIOTEPHBIX YCTPOMCTB Ha CHC-
teMHoM ypoBHe, CBUC, IIJIMC, cuctema Ha KpUCTasUie.

CHAMELEON - ELECTRONIC SYSTEM LEVEL DESIGN OF SPECIALIZED PROCESSORS
A.O. Melnyk, A.M. Salo, V. Klymenko, L. Tsyhylyk, A. Yurchuk

System-on-Chip design technology is being considered in the paper. It is shown, that on this stage of computer
industry development special role plays electronic system level (ESL) design. The main aim of ESL design tool is to
make process of development faster and simpler. Designer doesn’t have to know clearly how the hardware works
and has to be only able to develop the software. CHAMELEON system is intended for specialized processor design
automation. It allows decreasing in hundred times the amount of m/hrs necessary for design and testing of special-
ized processors on FPGA by traditional methods. The approach of CHAMELEON system testing is described. The
characteristics of specialized processors generated by CAMELEON system are shown.

Key words: specialized processor, ESL design, FPGA, SoC.

Menbauk AHatoniii OJiekciiiloBUY — TOKTOP TEXHIYHUX HayK, Ipodecop, TUPEeKTOp HayKOBO-BHPOOHHYOTO
mianpueMcTBa «IHTpOHY.

Cano Amnapiii MukonaiioBu4 — crapmmii HayKOBHH CIIBPOOITHUK HayKOBO-BHPOOHWYOIO MiJIPHEMCTBA
«IHTpOHY.

Kaumenko Banepiii — HaykoBuii criiBpoOITHHK HayKOBO-BUPOOHMYOTO IMiIIPHEMCTBA «[HTPOHY.

Hurnauk Jro6oMup — HayKoBUil CHIBPOOITHUK HAYKOBO-BUPOOHHYOTO ITiAIIPHEMCTBA «[HTPOHY.

FOpuyk AnaTtodiii — HayKOBHA CIIiBPOOITHUK HAYKOBO-BUPOOHHYOTO ITiAPUEMCTBA «HTPOHY.



