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3. CyTb po3poOKH, OCHOBHI pe3yJIbTaTH.

(yxp.)

Po3pobiieni mpuHIMIIA ~ OpraHi3aii 3axXWIIEHUX BUCOKOMPOIYKTUBHUX T'€TEPOTCHHHX
knactepuux cucreM (I'’KC). Po3pobneHuwit MeTron amanTHBHOTO YOpPAaBIiHHSA —OE3MEKOI0
obuncnens y I'KC, mo 3abe3neuye nMHAMIYHY peakIlifo Ha MOTEHIIINHI MOrpo3u Oe3meri Ha
OCHOBI aHaJli3y HOBHX BBEJIEHHX MapaMmeTpiB: cTymeHi JoBipu 1o pecypciB I'KC i minHOCTI
00pobmoBanoi iH(opmartii. 3ampormonoBana GopMaabHa MOJIETH O€3MEYHOTO aaMIHICTPYBAHHS
noctymny cy0'extiB 10 00'ektiB 'KC, sika 103BOJIsI€ BU3HAUUTH MPaBHJIA TOCTYILY CYO'€KTiB 10
00'extiB 'KC, ommcatu morpo3u Oesneni ['KC 1 BU3HAYUTH MPUHIMIK Ta YMOBH OE€3IEYHOTO
anminictpyBanHg ['KC. 3amporoHoBaHi 3aco0u MiHiMi3alii pH3UKY 3aXHIIEHOCTI, SKi
JIO3BOJISIIOTh  €(DEKTUBHO BUABIATH, KiacudikyBath Ta anHamizyBatu morposu Oesmemi ['KC.
Po3pobiena Mmeroauka iHTerparii 3aco0iB aganTuBHOrO yrpasiinHsa 6e3nekoro B ['KC Ha ocHOBI
1113 gLite 3.

JIOCITiPKEHO Cy4acH1 apXiTEeKTypH 3 OTUHAMIYHOIO peKoH(irypaieto, po3pobieHo Ha 06asi
FPGA mnporniecopuuii eneMeHT i moOyn0B MOOUTEHUX OOYHMCIIIOBAIBHUX CUCTEM, OE3IPOTOBHUX
Mepexx Ta kiactepiB. Po3poOneni mporpamui Moxyni Ha Mol VHDL, mo omnucyrooTth
GyHKIIOHATBHI OJIOKH MPOIIECOPHOTO EIEMEHTY.

Po3pobineni anroputmu GopMyBaHHS TaOJIWIb KOAYBaHHS uyucen B Koaax DiboHayui Ta
30710701 1-mponopiii /11t moOynyBaHHS OOYMCITIOBAILHUX CHUCTEM, IO CAMOKOHTPOIIOIOTHCS Ta
MOXYTh BUKOPHUCTOBYBATHUCS B CEPEIOBUIIAX 13 BEIMKUMHU PIBHAMHU 1HAYCTPiaIbHUX TEPEIIKO/.

(poc.)

Pa3paboTranbl  NPUHIMIBI  OpPraHHW3AIMM  3AIIUIICHHBIX  BBICOKOMPOW3BOAUTEIHHBIX
rereporeHHbIX kimactepHbix cucrem (I'KC). Pa3paboran Meron amanTHBHOTO YIpaBICHUS
6e3omacHocThio BeuucineHnidt B ['KC, kotopeli obecrieunBaeT AMHAMUYHYIO DPEAKLHIO Ha
NOTEHLMaJIbHbIE YIpo3bl 0€30MacHOCTH Ha OCHOBE aHalIM3a HOBBIX BBEJIEHHBIX MapaMETPOB:
crerienu aoBepus k pecypcam ['KC u nenHoctu obpabarsiBaemoil nadopmaruu. IIpennoxena
dbopmasibHast MOJIeTh O€30MacCHOTO aAMUHUCTPUPOBAHMS JOCTyna cyOnekToB K oObekTam ['KC.
[Ipennoxxensl cnocoObl MHHMMH3ALUU pHCKa 3alIMIIEHHOCTH. Pa3paboraHa meToauka
WHTETPAIMK CIIOCO00B alanTUBHOTO yrpaieHus 6e3onacHocThio B 'KC Ha ocnose IITIC glite.

HccrnenoBanbl  COBpEMEHHBIE  apXUTEKTYpbl C  JHHAMUYECKOH peKOH(UTrypaiuei,
paspaboran Ha ©6a3ze FPGA mpoueccopHBIi 3JeMEHT Il TOCTPOCHHH MOOMIBHBIX
BBIYUCIUTENBHBIX CHCTEM, OECIpOBOIHBIX ceTel M KiacTepoB. Pa3paboTaHbl mporpamMMHbIe
Moaynu Ha s3eike VHDL, kotopeie onmuchiBalOT (YHKIHMOHAJIBHBIE OJIOKH MPOIECCOPHOTO
3IIEMEHTA.

PazpaboTansl anroputmsl GOpMHUPOBAaHUS TAOJINIl KOAUPOBKHU ynced B kKogax duboHavyqyu u
30JI0TOH 1-TporopIK Al MOCTPOEHUSI CAMOKOHTPOJIUPYEMbIX BBIYMCIUTEIBHBIX CHCTEM,
KOTOpBIE MOTYT UCIOJB30BaThCS B Cpeliax ¢ OOJIBIINMU YPOBHSAMU MHAYCTPUATIBHBIX IIOMEX.

(aHrJ.)

Principles of organization of the protected high-performance heterogeneous cluster systems
(GCS) are developed. The method of adaptive control safety of calculations in GCS is
developed, which provides a dynamic reaction on potential threats of safety on the basis of



analysis of the new entered parameters: degrees of trust to the resources of GCS and values of
the processed information. The formal model of safe administration of subject access to the GCS
objects is offered. The methods of minimization of risk of protect are offered. The method of
integration of adaptive control safety methods is developed on the basis of PPS gL.ite 3.

Modern architectures with dynamic reconfiguration are investigational, developed on a base
FPGA processor element for the constructions of the mobile computer systems, wireless
networks and clusters. The programmatic modules on VHDL languish, which describe the
function boxes of processor element, are developed.

The algorithms of forming of code tables are developed in Fibonacci coda and golden ratio

base numbers for developed of the self-controlled computer systems which can be utilized in
environments with power industrial noise levels.
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5. IopiBHSIHHS 3i CBITOBUMH aHAJIOTaMU.

Pe3ynpTaTi BigNOBIAIOTH CBITOBOMY PiBHIO, @ pO3p0O0JIEH] IHTErpOBaHi 3aCO0H YIPaBIiHHA
0E3IMEeKO0I0 BOJIOIIOTH ITIIBUIICHOIO €()EKTHUBHICTIO, 3a0€3MeUyI0Th TMHAMIYHY PEaKIIF0 CUCTEMHU
3axXHMCTy Ha Orpo3H Oe3Ielli 1 He MaloTh CBITOBUX aHAJIOTIB CTAHAAPTIB y 3aaHii ramysi.

6. ExoHOMiuHAa NpUBa0JMBICTH VI MPOCYBAHHS HA PUHOK.

OtpumaHi IHTETpOBaHI 3aco0M  ympaBiiHHSA  OE3MEKOI  BOJOJIIOTH  IiJIBUIIECHOIO
e(eKTUBHICTIO 32 paXyHOK JUHaMI4HOI peakuii cucremu 3axucty ' KC Ha morposu Oesmeri Ta 3a
pPaxyHOK aHalli3y HOBHX BBEJCHHX IMapaMeTpiB: crymneHi moBipu a0 pecypciB 'KC i minHOCTI
00pobmoBaHoi iH(popMartii.

7. IloTrenuiiiHi kopucTyBaui (rajxysi, MiHicTepcTBa, MiANPHEMCTBA).

Teopernuni po3pobku HJIP moxyre OyTu 3acTocoBaHi B  Oprasizamisx, ki
BukopuctoByloTh ['KC Ta moTpeOyroTh 10OJATKOBOrO 3axucTy oOpobmoBaHoi iHdopmarii, a
TaKOX B OpraHizarisix, 1o 3aiMaroThCs MOOYAOBOIO MOOITRHUX OOYHCIIOBAIBLHUX CHCTEM,
0E3IPOTOBUX MEPEXK Ta KJIACTEPIB.

8. CTaH roToBHOCTI po3po0KH.
Ha moBi VHDL po3po6sieHi mporpaMHi MOAYNI MPOEKTY CYMEPCKAISIPHOTO MPOIECOPHOTO

€IeMEHTy, W0 peKoH(DIrypyerbcs. MoximBa po3podka JOCHiTHO-TIPOMUCIOBUX 3pa3KiB
IpoIecopHoro  enemeHty. Po3poOieHa MeToawKka i1HTerparii 3aco0iB aJarnTUBHOTO
yrpasiiHHs 6e3nekoro B Grid-cucremu, mo noctpoeHi Ha ocuosi [1I13 gLite 3.

9. IcHyoui pe3yJbTaTH BIPOBAKEHHSI.
Pesynbrat poO0OTH BHKOpHCTaHI Ui MIATOTOBKM MaricTpiB 3a crerianbHicTio «Komm oTepHi

CHCTEMH Ta MEpEXi», a TAKOK B KypCOBOMY Ta AUIIJIOMHOMY NPOEKTYBAaHHI B IKOCTI METOAMYHOT
OCHOBM TPy po3poO0Ill amapaTHO-IPOrpaMHOTO 3a0€3MeUYeHHsT JI0 KJIACTEPHUX CHCTEM.
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