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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. IndpacrpykTypa yoynosaHoro jgiarHoctyBaHHs HDL-mozeneit undpoBrx CUCTEM Ha KpUCTaIax

2. Embedded diagnostic infrastructure for HDL models of digital systems-on-chips

Pedepar:

1. MeTa nucepTaniliHOro OOCiIKeHHS - 3MEeHIIeHHs yacy Bepudikaii Ta ninpumeHHs sikocti ESL-mopeneit
111ppoBUX BUPOOIB Ha KpUCTasaX IIJIIXOM BBeIE€HHS IPOrpaMHO-arapaTHOi HaIJINIIKOBOCTI B TEXHOJIOTi0
IIPOEKTYBaHHS, 110 3a6e3Mevye 3a1aHy [MUO6uHy AiarHoctyBaHHg HDL-konmy. OCHOBHI pe3y/bTaTy: HOBA aHAJIITUYHA
MO eJIb IPOLECIB TeCTyBaHHS Ta BepudiKallii, 1Ka XapaKTePU3y€ETbCSI BAKOPUCTAaHHSIM O€Ta-METPUKU i 1ae
MOXUIUBICTb CPOPMYJIIOBATH BCi iCHYIOUI 3a/1a4i TexHIYHOI JjarHOCTUKY TPOrpaMHO-anapaTHUX KOMIIOHEHTIB
M(pPOBUX CUCTEM Ha KpUCTajax; HOBAa CTPYKTypHa Mozenb HDL-kony y popmi TpaHsakuiiHoro rpada, 1o gae
MOXJIMBICTb 3[i/ICHIOBATH IIOUIYK CEMAaHTAYHUX IIOMUJIOK B ITPOLECi MOJE/IIOBAaHHS KOAY; TPyIa MOAN(pIiKOBAaHNUX
METO[IiB iarHoCTyBaHHS QyHKIiOHANIBbHUX NopymeHs HDL-komy Ha OCHOBI MexaHi3My acepii, sika gae
MOXJIMBICTb iCTOTHO 3MEHIINTH Yac aHaJli3y pe3yJIbTaTiB MOJEJII0BaHHS [1pY NIOIYKY edeKTiB; yI0CKOHaleHa
apXxiTeKTypa JIOTiYHOTO ACOLiaTUBHOIO MYJIbTUMATPHUYHOTO MIPOL,ECOpa 3 OOMEXEHOI0 CUCTEMOIO KOMaH], 110
BiZlpi3HsI€TbCS OpieHTalli€l0 Ha BOyJOBaHE CEPBICHE 06CIYroByBaHHS (PyHKLIOHAIBHUX 6JI0KiB HU(PPOBUX CUCTEM Ha

KpUCTasax. 3allpONIOHOBaHI MOJIeJIi Ta METOIM TECTYBaHHS, a TAKOX apXiTeKTypa CIIeliaji30BaHOTo



MyJIbTUMATPUYHOTO IIPOLIECOpPa AOBELEH] 0 IPAKTUYHOI peasisalii y BUIJIsazi nporpaMHO-anapaTHUX KOMIIOHEHTIB
indpacTpykTypH, iHTErpoBaHoi 3 cucteMolo Riviera (Aldec), 110 Hay1aI0 MOKJIMBICTD CTBOPUTH €(PEKTUBHY
indpacTpykTypy Bepudikanii Ta miarnoctysanns HDL-kony nudpoBux cuctem Ha KpucTanax. [I[pakTruyHe 3Ha4Y€HHs
OTPUMaHUX Pe3yJbTarTiB: 1. Mozesi 1 METOIM TECTYBaHHS, & TAKOXK apXiTEKTypa CIeLiali3oBaHOTrO
MyJIbTUMATPUYHOTIO IIPOLIECOpPa AOBELEH] 10 IPAKTUYHOI peasisalii y BUIJIsazi nporpaMHO-anapaTHUX KOMIIOHEHTIB
iHpacTpyKTypH, iHTErpoBaHOi 3 cucteMolo Riviera (Aldec), 1110 HaJ1ay10 MOXKJIMBICTb CTBOPIOBATH €(EeKTHUBHI
MapuIpyTy NepeBipku Ta AiarHocTyBaHHg HDL-kony @ poBUX CUCTEM Ha KpUCTasax. 2. IHTerpatis nporpaMmHux
HDL-Mopzesneln i anapaTHOi peanisalii METOIIB NiarHOCTyBaHHS (PYHKLiOHATIBHUX NIOPYLIEHb TO3BOJINIIA iCTOTHO
(20%) ckopoTUTH 4aCcOBi BUTpATH [Ji1 MOZEJIIOBaHHA 1 Bepudikalii y mpoueci TecTyBaHHs LU(pPOBUX BUPOOIB. 3.
IndpacTpykrypa TectyBanHs HDL-kony Halae MOXJIMBICTb ariapaTHO 0OpOOGJISITU IIpOrpaMHO-anapaTHi Mogeri
IIPOEKTOBAHOTO BUPOOY, 110 103BOJIsIE iCTOTHO (50%) 3MEHIINUTHU Yac AiarHOCTYBaHHS Ta KOPeKIlii Koay B rpoueci
iTepauiiHOro HaJIaroJ)KE€HHsI. 4. 3alIPONIOHOBAHI MOJEN 1 METOAM, L0 CKIAAAITh OCHOBY IIPOrPAMHO-alapaTHOI
iHpacTpyKTYypH TECTYBaHHS Ha OCHOBI acepliiil icToTHO (20%) MifBUILYIOTh TECTONPUIATHICTh LUPPOBOi CUCTEMU
B 11iJIOMY, 1110 J,O3BOJIsIE 3MEHIINTY YaCOBi BUTPATU HA CUHTE3 TECTY, MiIBUIIATHA MO0 QYHKIiOHAIBHY OBHOTY i

SIKICTB IPOEKTOBAHOTO BUPOOY.

2. The goal is to reduce HDL-code verification time and improve the quality of ESL-models for digital systems-on-
chips by using software-hardware redundancy in the design technology, which provides the desired diagnostic
resolution of the HDL-code. Main results: a new analytical process model for testing and verification, which is
characterized by the use of beta-metric that makes it possible to formulate all existing problems of technical
diagnostics of software and hardware components of digital systems-on-chips; a new structural model of HDL-
code in the form of transaction graph, which makes it possible to search for functional violations during code
simulation; based on the assertion engine a group of improved methods for diagnosing functional violations in
HDL-code was developed, which significantly reduce the analysis time of simulation results when searching for
faults; improved architecture of logic associative multi-matrix processor with limited instruction set, which is
focused on embedded Infrastructure IP for functional blocks of digital systems-on-chips. The proposed models
and methods for testing, as well as the dedicated multi-matrix processor were implemented in the form of
hardware-software infrastructure components and integrated into Riviera (Aldec) simulation environment. This
allows for the creation of an efficient infrastructure for verification and diagnosis of HDL-code of digital systems-
on-chips. The practical significance of the results: 1. Models and methods for testing, as well as dedicated
architecture of the multimatrix processor are realized in the form of hardware-software infrastructure
components, integrated with the system of Riviera (Aldec), which allowed creating efficient flow-charts for testing
and diagnosis of HDL-code for digital systems-on-chips. 2. Integration of software HDL-models and hardware
implementation of methods for diagnosing functional failures allowed significantly reducing (20%) the time for
simulation and verification when testing digital products. 3. HDL-testing infrastructure provides hardware
processing the hardware-software models of designed product that allows significantly (50%) reducing the time
for diagnosis and correction of the code when debugging. 4. The proposed models and methods, which are the
basics of software-hardware testing infrastructure based on assertion engine, significantly (20%) increase the
testability of digital systems that allows reducing the time for the test synthesis and increasing its functional
completeness and quality of the designed product.
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