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PucyHok 2 - BHewHuid Bug tepmunHana FAU 200

C 3TUM TepMuHanom 6biNn NPoBeAeHbl cne-
ayoume paboTbl:
1.MpoBegeHa cepus ceaHcoB cBA3n (75), € uenbio
onpefennuTb XapakTEPUCTUKW YCTaHOBAEHUS CBA3N
npy Ha3eMHOW MOHTUPOBKE;
2.Pa3paboTaHa, W3roToBfieHa W CMOHTMpPOBaHa Ha
Kpbllwe kopnyca b AY3C KOHCTpyKuus (pUCyHOK 3)
BK/lOYaloLLan B cebs:
- TepMuUHan;
- CUCTEMY NOCTAHOBKMN MOMEX;
- CMUCTeMY 3KpPaHWpOBAHUSA aHTeHH TepMuHana oT
CUTHANOB CNYTHUKOB;

MepBble UTOrM

1 B pe3ynbtate NpoBeAeHUA 3KCMepUMEHTaNbHbIX .#
CEaHCoB CBA3N 06HapyXeHO 60/blloe pacxXxoXAeHune
BPEMeHU (aKTMYecKol YyCTaHOBKW CBA3WN C peknam-
Holi. 13 75 NONbITOK OCYLLEeCTBUTb CBA3b /Wb 7 CO-
eAVHEHWNI NpoM30oW NN MeHee YeM 3a 5 MUHYT. Tpua-
uaTb BOCEMb - OT naTn o 35mMun. N 30 coeaTenT
- 6onee 45MUH.

3T0 MOXHO 06BACHUTL 60NbWINMK NOTEPsMM B ao> LLI
CTaBe CMYTHUKOB, T.e. HE MOJIHbIM «CO3BE3ANEM» B .
He AOCTaTOYHbIMW MepaMy MO BOCCTAHOB/IEHWIO, B

TOM 4YWC/e W CBA3AHHLIMWU C aBapuaMu npu 3anyck» f
CNYTHUKOB [5]. '
2. PaspaboTaHa nporpamma npoBegeHus akcneps- 'd

MEHTOB CO CTy,EI'eHTaMVI B HOBOM yq96HOM FO,ELy u
(2013-2014)/

Nintepatypa
M

- cucTeMa BuAeoHabnoaeHus, ans koHtpons 1 Doc 9718-AN/957. CnpaBOYHUK MO CNEKTPY p**J

NONTOXKEHNA NOABUXXHbBIX 3KPaHOB.

PucyHok 3 - 3kcnepumeHTaNbHas yCTaHOBKaA Ha
Kpbiwe Kopnyca b AY3C

YOK: 621.316.722.1: 62-50

LMOYaCTOT ANSA HYXJ FpaXAaHCKOW asumaumm c a,
N3N0XEHWEM YTBEPXAEHHOM nonntukm MKAO. - 1
MKAO, MoHpeans,2007r.

2. B.E. KamHes, B.B. Yepkacos, I.B. YeunH. CnyT-
HWKOBble ceTn cBA3n. - M.. «AnbnuHa lMa6ne-,j
Wwep», 2004. - 536 c.

3. DOC 9925-AN/475. PykoBoACTBO no aBuauywmos- LLL
HOW MNOABWXHOW CNYTHWKOBOW (Mapwpyiito Ll »
cnyxbe. W3pgaHne nepsoe. VMKAO, MoHpeass™-||
2010r.

4. A.A. 3eneHckuin, B.®. ConogoBHUK. TexHonorue
CMYTHWUKOBbLIX CPeACTB CBA3W. XapbKoB. «XAWxs
2004r.-70M.

5. GLOBALSTAR npuHAN pelleHne OTNOXUTb 3a-
NycK CBOMX CMYTHWKOB pakeTamu-HocuTenamu 4
"3EHWT-2" kunegin.com>ref/leo/clobal4.htm.

CTABW/IM3ATOP YI/IOBOW CKOPOCTM

cT. np. K.K. Kaabipkynosa, cT. np. A.M. Mambiwel, 'L,
Hay4u, pyKoB. A4.T.H., npod. XX.N. baTbipkaHLL LLI
KI'TY nm.N.Pa33akoTLy,

v )
MpegnaraeTcs HOBas cucTeMa CTabunM3aTop YrioBOW CKOPOCTYW ABMraTens NOCTOSAHHOrO Toka ¢ u&LLlA
Mo/b30BaHUEM LIENOYKM: AUddEepeHLIMaTOop-CoNeHoNA-NOTEHLMOMETP.

Bo MHOrux cnyvasx, Hanpumep B 3NeKTpo-
npueogax po60TOB MOMEHT Ha Bany [ABWUraTens He
ABNSETCA CTATMYECKMM, OH MOXET U3MEHSATCS Mpouns-
BO/IbHO Ha [OCTAaTOYHO WWPOKOM MHTepBane 3Hauye-
HUIA. OTHOCMTENbHO MPWUBEAEHHOTO MOMEHTA WHep-
LMW 3N1EKTPOMNPUBOAOB POGOTOB MOXHO CKasaTb TO
e camoe. B cBfi3u ¢ BbllleckasaHHbIMU BCTaeT 3aja-

ya KOMMeHcaLmmn aTuX 3MeHsAIoLWMXCA napameTpoB ¢ 5
Lenblo noafepXaHus CTabunbHOro YPOBHA Yri0BOW
CKOpOCTW. ' . ‘L

[na pelweHns 3TON 3afaun npepnaras
cnegylowmnin  cnoco6 KomneHcupyroulero cnoco6™ .U
cTabunmsaymm.
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lwn gsuratens ycTaHaBNMBaeTCs Taxo-
:Ka4yecTBe AaTumKa YrNoBOi CKOpPOCTH,
C TaxoreHepaTopa nojaetcs Ha Aud-

C AnddepeHynaTopa 3neKTpUYecKnil
to6MOTKY coneHouaa. SKOpb coneHouaa
rHa NoTeHUMOMETP M3MEHss ero conpo-
SCaMbIM N3MEHss SKOPHOE HanpsKeHue

IKauecTBe 06bEKTA ynpaBneHWs paccmaT-
aTeNb MOCTOSIHHOTO C' HE3aBUCUMbIM
eT. Ha Bany pgsuratenb MOCaXeH Taxo-
, KOTOpbI BbIMOMHAET (PYHKLMIO faTumKa
cTW. MNpK 3TOM Ha 3aXMMax TaxoreHe-
6aTbiBaeTCA HanpsXXeHue nNponopuuo-
3l ckopocTn Bana gsuratens. Mpu uns-
l«py3KW Ha Bany fBuratens NpoucxoauT
HanpshkeHne BblpabaTbiBaeMoe Taxore-
. Oro N3MEeHEeHMe HanpsiXeHne TaxoreHe-
b3yeTCs AN KOPPEKTUPOBKM (M3MeHe-
eHNs AKOPHON uenu asuratens. Msme-
KEHWsi TaxoreHepaTopa MojaeTcs Ha
. CONeHoMaa 1 BCNEACTBME 3TOFO SIKOPb CO-
[-3aBOAUTCA B [BVXKEHWE B TOM WIN UHOM
iB 3aBUCMMOCTN OT 3HaKa NPOU3BOAHOW
tandhepeHunaTopa.
T$r Kak c sIKOpeM cojieHoMpga CBsi3aH Mo-
|yacTb noTeHUMOMETPa, TO B SKOPHOI Lienu
rMeHsIeTCA HanpsKeHWe U TeM cambiM Me-
ty -33Bas CKOpOCTb ABWUraTens, T.e. yrnosas
i cTabnnusmpyercs.
3 aneKTpuMyeckoMm pABuratesne MNOCTOSHHOrO
aaeHe CKOPOCTbH BpaLLEHUsa Bana MOXET
CA CO CTOPOHbI NUTaHUA Lenu sKops
[BO36YXAEHUS. w
3 nepBOM Cnyyae ynpaBnstoLLeil BeNUUMHON
UTnpsXeHne UA UM TOK BIB Lenu akops, a

MN3BecTus KI'TY mnm. N.Passakosa 31/2014

B uenb cofeHompa MOAKMKOUYMM KOHAeHca-
TOp ANA CrnaxuBaHUs NynbCauWin KOTOPbIe BO3HWU-
KatoT n3-3a guddepeHumnana(pucil).

CTtabunmsaTop YrnoBoi CKOpPOCTU cofep-
XuUT: 1-BxogHasa HanpshkeHus U,,; 2-06MOTKa BO3-
6yXpaeHus; 3-gBuratenb MNOCTOSAHHOrO ToKa; 4-
noreHUMomeTp; 5-aKopb coneHoupa; 6-kKoHAeHcatop
ONs crnaxuBaHua nynbcauun; 7-guddepeHumnatop;
8-TaxoreHepatop; 9-06M0OTKa BO36YXXAeHUs gBUraTe-
nga TaxoreHeparopa; 10-MOMEHT Harpysku.

BO BTOPOM Cny4ae- Hanps>KeHue Uil muau ToK iBnu-
TaHnA 06MOTKU BO36YXAEHNS.

Perynupyemoii BennuyuHoi fna paeuratens
00bIYHO CAYXWT yron noBOpoTa Bana ABuraTens
(PN cKOpoCTb ero BpalLeHus m=g7v. Flo,q BHeLU-

HAMU BO3AENCTBMAMMW MOHUMAIOTCA CWAbI, AeACTBY-
ol e Ha Ban ABWraTens, 06ycnoBieHHble TPEHUEM U
WHepLMein NpUBOANMOTO B ABUXKEHWNE MeXaHU3Ma.

Ecnn ynpasneHue gsuratenem npou3BOAUT-
CA CO CTOPOHbI AKOPS [BUTaTens, U3MeHeHWUs Hanps-
XKEHUA WM TOoKa MUTaHUA 06MOTKM BO3OYXAEHWS
MOFYT paccmaTpuBaTbCA Kak BHELIHWe BO3feAcTBuMS,
1, Hao6opoT, Npu ynpaBneHWnW ABWUraTenem co CTo-
POHbl 06MOTKM BO30OYXAEHWS BHELWHWMU BO3AeN-
CTBMAMM  [IO/DKHbI  PacCcMaTpuBaTbCi  W3MEHEHMS
HanpsHXKeHUA WM TOKa MUTaHWUA Lenu AKops.

Mof HEKOHTPONMPYemMbIMU BO3AeACTBMAMU
ONA ABuratens, W3MeHeHWs napaMmeTpoB Asuratens,
M3MEHeHUs napameTpoB fBuratens, 06yCcnoBieHHbIe
HarpeBoM, MexaHW4yeCKUMW BO3LENCTBUAMMU, W3HO-
COM, CMELLEHNEM LEeTOK 1 T.M.

Mpoueccbl B 3MEKTPUYECKOM ABUraTene, Tak
)€ Kak B reHepartope,, MOryT 6bITb OnMcaHbl MaTeMa-
Tuueckn. Cuctema gudtepeHynanbHbiX  YpaBHEHU
fBuratens umeet Bug; .

Ww3AUNMA N YINIPABNEHWE, MEXATPOHLUCA N POBOTOTEXHUWKA 13
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®f = <Ne);
«3 = 1AM + cxwg;

alkd pg=/" + MpM|
Mip = Mf3ai)
e

3pecb ©(1B) uMTp(W)- O0ObIYHO  Henu-
HeliHble (YHKLWK;

J- MOMEHT MHepuUn mMexaHusma, NpuBefeH-
HbI K OCK ABUTaTens;

MH-MOMEHT HarpysKku Ha Bany ABuratens;

MTp- MOMEHT TPeHUs Ha Bany ABuraTens.

PacueT AMHamMuyeckux npoLeccos npu
ynpaBfieHUn ABUraTenem co CTOPOHblI 06MOTKM sKops
3HAYMTENbHO MNPOLLe, YeM MpW YNpaBAeHUU co CTO-
POHbI 06MOTKM BO36YX/EHWS, TaK Kak B MOCNeAHEM

YK 004.354.4:512.643:904.388

cnyyae ypaBHeHMs (1) UMelOT MepeMeHHbIn Koad-
huuneHT ®f Npyu HEW3BECTHOW L.

B cTaTbe 6bina npegioxeHa Hosas cu$re’ma
aBTOMATMYeCKOo cTabuan3aLnm yrnosoi ckopoctn.B
OT/IMUME OT CYLLECTBYHOLNUX CUCTEM CTabuamsayum
YrNOBO CKOPOCTW [BWUraTens MoCTOSHHOrO TOKa,
npegnaraemas cucTema CcTabunMsauuu oTaMYaeTcs
MCMONb30BaHMEM ' LEMNoYkn:  AuddepeHLmaTop-
CONEHOUA-NOTEHLMOMETP.

Jlntepatypa

1 Mopobuen pegakumnein A.B. HeTywwuna. Teo-
pus aBTOMaTW4eckoro ynpasneHus- M. Bbic-
was wkona, 1968.

2. WapweHanues X.LW., batbipkaHoB X.N. CuH-
Te3 CMCTeM ynpaB/ieHUs 3afjlaHHbIMN NoKa3aTe-
namu KadvectBa- b. Mnnm, 1991

KOAVMPOBKA MATPUL, YMHOXEHWA C MCMOJIb3OBAHMEM HOBbIX YCTPOWNCTB FPGA

(NAnC)

“ENCRYPTION OF MATRIX MULTIPLICATION USING NEWER FPGA DEVICES”

1. Abstract

PhD Candidate: Jlaider | Mohsin|
Kyrgyz state Technical University
liveofficel2@gmail.com?

Matrix multiplication i;s a fundamental buildingblock for many applications includingimage processing,
coding, and digital signalprocessing. In this.project weintended to give two ways of improvement of Encryption- ;a
effieientmethodology for implementing integer and floating point matrixmultiplication using FPGAs. The. archi*
tectum,presented is based on new FPGA features and provides a significant reductionin total computation.time and

resource utilization over previous solutions.

2. 'Introduction
Many applications like image pro-
cessing, coding, and digital signal processing
have matrix multiplication operation as a funda-
mental one. Processors implement the matrixmul-

tiplicationin 0(n “~running time. To reduce this
complexity, many parallel methods have been
developed [2] [3] [4]. While these parallel pro-
cessing methods havereduced the total computa-
tion time, they are applicable only for small ma-
trix dimensions since they require significant de-
vice resources. Recent advancesinFieldProgram-
mable Gate Array (FPGA) technology gave new
possibilities for implementation ofmore efficient
parallel matrix multiplication algorithms.

3. Matrix Multiplication Methods
Several methods have been explored to
decrease the algorithmic complexity of the matrix
multiplication operation [2] [3] [4]. Although
theseprior works have systematically improved the
resource utilization and operating frequency over
prior designs, their algorithms all require inter-

communication between the processing elements
(PE’s). While this improves the latency of the sys-
tem, it is not delay or resourceoptimal due to data
sharing between the PE’s. In this project we will
use the method that performs matrix multiplication
with PE’s that operate in isolation fromeach other,,
[11.

New advances in FPGA technology
allow moreefficient implementation of integer
and floating-point multiplication and addition
over previous generations ofdevices. For ex-
ample, theXilinx Virtex-4 family introduced
the dedicated DSP-48 block which consists of "
al8 x!8 multiplier coupled with a 48-hit adder
/ accumulator [7]. Inaddition, the Virtex-4
family includes dedicated FIFOs which allow
efficient implementation of both synchronous
and asynchronous FIFOs without requiring ad-
ditional logic resources.’

3.1 Theparallel model
In order to optimize FPGA architecture
resource use, the data frominput matrices A and B
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