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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 50.51.17

Tema gucepranii:
1. Mogzeni 11 MmeTonu (PyHKLiOHAMbHOI Bepudikalii [uPpPoBUX CUCTEM HA OCHOBI TEMIIOPAJIbHUX acepLiit

2. Models and methods for the functional verification of digital systems, based on the temporal assertions

Pedepar:

1. O6'eKT mocHimpKeHHs - NpoLeC MPOeKTyBaHHs Ta Bepudikarii 11nppOBUX CUCTEM Ha KPUCTaJIax 3a JJOIIOMOTOI0
MOB OIIMCY anapaTypu BUcokoro piBHs Ta HDL-cumysnsTopa. MeTa gucepTalliiiHOro JOCiIP)KeHHS - po3podKa
MoJesell Ta MeToAiB (PyHKLioOHaIbHOI Bepudikauii [u@poBUx CUCTEM Ha KPUCTajlaX HA OCHOBI BUKOPUCTaHHS
TEMITOPaJIbHUX aCepLiii IPU TECTOBOMY [iarHOCTYBaHHi [IOMUJIOK B IIPOLIECI TPOTPaMHO-anapaTHOro
MOJIeJIIOBaHHS JJ1s1 iCTOTHOTO MifBUIIEHHS SIKOCTI 1M(POBOTro BUPOOY Ta 3MEHILIEHHS YaCOBUX i MaTepialbHUX
BUTpAT NpoeKTyBaHHs. OCHOBHI pe3yJbTaTy: aHaliTU4Ha Mogesb Bepu@ikanii HDL-kongy Ha OCHOBI BUKOPMCTaHHS
IVHAMiYHUX PETiCTPOBUX Yepr, OPi€HTOBAaHA Ha aHaJli3 aCepLill JIiHITHOI TEMIIOPAJIbHOI JIOTIKH, sIKa 3abe3nevye
BHCOKY MIBUIKOJIiI0 MOJIE€/IIOBAHHS Ta 33/1aHY IMIMOMHY AiarHOCTYBAaHHS [IOMUJIOK KOAY; MOZEJIb iHTepIpeTariii
JIiHIIHOI TeMIIOPaJIbHOI JIOTiKY 3 BUKOPUCTAHHSIM PEXXUMY "TJI06a7IbHOrO" Yacy, IpU3HavyeHa /118 repeBipku Gopmy
Iif, Yac CUMYJIALI; METOIM aHalli3y MEXaHi3My acepLil, gKi Jal0Thb MOKJIUBICTb iICTOTHO MigBULIUTY MIBUAKOLIIO
MOJIEJIIOBAaHHS Ta Ha 15% 3MeHIINTH Yac Bepudikallii IpOeKTy; MO/ieJb B3a€MOii JaHNUX PETICTPOBOroO PiBHS Ta

npolec-mozesi 06podku nmoxiii i pyHkuii-yepr, ki 3a06e3nevyyoTh IOKpalleHHs IapaMeTpiB TPaHCIIOPTYBAHHS



Ol B IpOLieCi MO EIOBAaHHS; iH(pacTPyKTypa npouecy Bepudikallii Ta 4iarHOCTyBaHHS IIPOEKTOBAHOTO BUPOOY,
sIKa BiJIPi3HSE€TbCS BBEIEHHSIM Y IPOrPAMHMI KOJ HAJJIMIIKOBOCTEN Y BUTJISAi ACEPLMI Ta allapaTHOIO MiITPHUMKOIO
MOJ€JIIOBaHHS, 110 J103BoJIsi€ HAa 30% 3MEHIIUTH 3arajlbHUM 4ac NPOEKTYBaHHS UU(PPOBUX CUCTEM Ha KPUCTaJaX;
IIporpamMHi KOMIIOHEHTH cucTeMu Bepudikauii Riviera (Aldec Inc.), B IKAX peasi3oBaHO MOAEJ Ta METOAU
(dyHKIi0OHaNbHOI Bepu@ikallii Ha OCHOBI TeMIIOPaJIbHUX acepliiii, o JAae MOKJIMBICTb icTOTHO (20%-80%)
3MEHUINTU YaCOBi BUTPATH [1J1s1 MOJIEJI0BaHHS (PYHKIIOHAJIBHOCTI Ta acepLiil B IIpoleci TecTyBaHHs LUPPOBUX

IIPOEKTIB.

2. The object of research is the process of design and verification of digital systems-on-chips using high-level
hardware description languages and HDL-simulator. Thesis goal is development of models and methods for the
functional verification of digital system-on-a-chip, based on the use of temporal assertions, when diagnosing
errors in process of software-hardware simulation for increasing the quality of digital product and decreasing the
time-to-market and cost of designing. Main results: an analytical model for verification of digital system-on-a-
chip, based on the use of dynamic register queues, focused on the analysis of linear temporal logic assertions,
which provides high speed simulation and specified diagnosis depth of code errors; model for interpreting linear
temporal logic, using the global time and designed for verification of formulae during simulation; methods for
analyzing the assertion engine, which allow considerable increasing the speed of simulation and decreasing the
time of verification by 15%; interacting data model of register level and process models for processing the events
and queue functions, which provide improvement of event transportation parameters during the simulation;
verification and diagnosis infrastructure, characterized by the software redundancy in the form of assertions and
hardware support of simulation, which makes it possible to decrease the total time of SoC designing by 30%;
software components of the verification system Riviera (Aldec Inc.), where the temporal assertion based models
and methods for the functional verification are implemented. This makes it possible to decrease the time of
functionality and assertions simulation by 20%-80% during the testing digital designs.
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