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Abstract

This article describes new features of last version of image
processing library IPLab v. 2.1. There is short review of the most
popular universal image-processing library in article. Article also
contains description of library functions and productivity
optimization. The optimization has based on algorithms, process
and memory peculiarity. The fastest compiler for those set of
function has been chosen. The result of optimization describes in|
detail in main part of the article.
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1. BBEAEHUE

Ha nanHbIi MOMEHT oOTpacib NPOTrpaMMHONM U ammapaTHOH
00paboTKK U300paKeHHH 3aHMMaeT OYeHb 3HAYUMYKO pOJb B
obmactu  BbicokMX  TexHojoruii.  Cdepa  mpuMeHeHUs
HNPOrPaMMHBIX M alNapaTHBIX CPEICTB 00pabOTKH M300pakeHui
HpPOCTHpaeTcs OT OE3JOHHBIX OKGAHCKMX pPaclieNMH IO
HEOOBATHBIX MPOCTOPOB KocMoca. Takoil pasmax 00ycCIIOBiIEH
MHOroo0pa3ueM NPaKTHYECKHX 3a/1a4, UCIIOJb3YOIHX JIM00 caM
n3o0paxenus, au00 pe3ynpTaThl HUX aHanmu3a. Cpeou HUX,
AaBTOHOMHOE  yINpaBJIE€HHE  IBWKYLIIMMUCA  OOBEKTaMH,
BU3yaJIM3allusl W300paKCHUH B HENOCTYIHBIX YeIOBEUECKOMY,
ri1a3y Juamna3’oHaX, M KOJMYECTBEHHAs OLCHKA MapaMeTpoB
00BEKTOB, M NPAKTHYECKU HEOOBATHBIN pas3jen pacrno3HaBaHUs
00pa3oB, IepeceKaloluiici ¢  HalpaBlIeHHEM  CO3/aHMUs
UCKYCCTBEHHOTO HHTEUIeKTa. ECTECTBEHHO, UTO  CIIOXHbIC
npoLeaypsl 00paboTKu M300pakeHus, B OCHOBHOM, 0a3upyroTcs,
UCTIONIB3YIOT WM TpeOyloT NpeaBapUTENbHOIO BBI30Ba 0071ee
HPOCTHIX Mpouenyp. B cBa3u ¢ yeMm, BO3HUKIA HEOOXOAUMOCTH B
YHHBEPCAIbHBIX IPOrPAMMHBIX OMOIMOTEKAX, NPEAOCTABIISIOIIHX|
6a30Bbiii HaOOp (yHKIHMIT 06pPaOOTKH N300pAKEHHS.

2. Ob30P YHUBEPCAIJIbHbIX
NMPOrPAMMHBbBIX BUBJIMOTEK
OBPABOTKU U30OBPAXEHUN

Ha pawHBIf MOMEHT Ha pBIHKE IPEACTABICHO JOCTATOYHO
00JIBIIIOE KOMYECTBO YHHBEPCATHHBIX MPOTPAMMHBIX OHOIHOTEK.
CeemeHns 0 HUX CyMMHpPOBaHBI B Tabmune 1. M3 aHammsa stoii
TaOJHIBI MOXKHO C/IENaTh BBIBOJBI, YTO 0a30BBIH HAOOP (QYHKIHH,
BKJTFOUAFOTIU I B cebst ¢umbTparmo n300paKeHNs,
TeOMEeTPHIECKHe NpeoOpa3oBaHMs, ITOTOUYECUYHBIE, JIOTUYECKUE H
apudmMeTnueckue IMpeoOpa3oBaHus, y OOJBIIMHCTBA OHOIMOTEK
OYCHb IIOXOX M IIPENOCTABISACTCS B OONBIIMHCTBE CIIydaeB
6ecrmratHo. Ho Kkak TONbKO (DYyHKIMOHATEHOCTH OHONHOTEKH
BBIXOJIUT 33 PaMKH 3TOro 0a30Boro Habopa , €e CTOMMOCTh Pe3KO
YBEJIMUMBACTCS O YPOBHS HECKOJNBKHUX THICSY JOIUIapoB. Takke
CTOUT OTMETHTH (DakT HempemocTaBiIeHHs (GUPMAMH HCXOTHOTO
koga Oubmuorex. IIpHYMHBI STOTO BIOJHE OYEBUAHBI, HO

HOJIb30BATENIM OKA3bIBAIOTCS JIMIICHBI BO3MOXKHOCTU IIEPEHOCHUTD
9TH OMOMMOTEKHM HAa Jpyrue amnmapaTHble WIM HPOrpaMMHBIC
wiatpopMel. B CBSI3M € ITUM HajIM4ue TEKCTOB OHOIHOTEKH
IPLab, no3Bonser aganTupoBaTh OUOIHOTEKY O] KOHKPETHBIC
HYKJIbI [IOJIb30BATES.

Tabruya 1. Cpaenenue ynusepcanbHwvix Oubauomex obpabomxu
usobpasicenus

Haszanne (Gupma) | Llena HoctynH | Yucno
0CTh
UCXOIH dhyHKIHIH
BIX
KOJIOB
IPL (Intel) Becnunatho Her Oxo1o
200
MIL(Matrox) 40008 Her Oxoo
400
Sapera 4.1 39008 Her Oxkoi1o
( Coreco) 300
eVision (Euresys) Monynu Her
MOXKHO
npuoOpeTarsb
OT/ICNIBHO
Impact (Matrix | Bazossrit Her
Vision) OecriaTeH.
Halcon 6.1 (Mvtec) | 4600 Euro Her 990
IPLab (Mephy Ha 130
System)

Ta6auna 1. Kpatkue cBeaeHus 06 yHUBEepCalIbHBIX OUOIHOTEKAX
00paboTKH N300paKeHHSI.

3. HOBAA BEPCUA BUBJIMOTEKWU IPLAB
N EE XAPAKTEPUCTUKU

ITepBoHauanpHO OMONMHOTEKA ObLIAa CO3[aHa B cpefie pa3paboTKH
Borland C++ 5.02(B panbheiimem BCS) u x Heil mpumaranoch
TECTOBOE  INIPWIOXKEHHE  JUI1  3allycka M HM3MEpeHus
HPOM3BOJMTENBLHOCTH  (QYHKLMH, TaKKe CO3JaHHOE B 3TOM
nakere[1,2]. B cBA3M ¢ HEBBICOKOH MHPOU3BOAUTEIBHOCTHIO
O6ubnnoTeKH, CYILIECTBEHHO OTCTaBaBIIIEH oT
HPOM3BOJUTENIBHOCTH OMOIMOTEK ApYrux (GUpM, ObLIO HMPHHATO
pelieHre o mepeBojie OMOIHOTEKH B JPYIYIO Cpeay pa3paboTKH.
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B kauectBe HOBOH cpenbl pa3paboTku Obita m3bpanHa Visual
Studio 6.0, B KayecTBe KOMIWISTOPOB HCIIOJIB30BAJICS POTHOM
it 9Toi cpensl koMmmwiatop Visual C++ 6.0 (B manpHeiinem
VC6) u ynoOHO HHTErpUpyIoIuiics ¢ Heit kommmwisaTop Intel C++
5.0 (B mampueiiem ICS). Bpibop HMEHHO 3THX KOMIHJIATOPOB
ObL1 00YCIIOBIIEH UX BBICOKOI Mpou3BoauTeNbHOCTBIO [3-5]. Kak
HOKa3aIy JajbHeiIne U3MepeHus, OJMH 3TOT LIar MO3BOJIWI B 2
pasa yBeNMYMTb INpPOHM3BOAWTENbHOCTh. Ilocie Toro Kak
6ubIMOTEKa M TECTOBOE MPUIIOKEHHE OBUTH MEPEHECCHBI B CPEIy
paspabotkn Visual Studio 6.0, Obuta mnpoBepeHa oOTIaAKa
¢$yHKUMI 6GUOIMOTEKN M TECTOBOTO MPUIIOKEHHS.

Ha naunbiit MomenT 6ubnunorexa [PLab MSCo Brimouaer B cest
ceoimie 130 ¢yHKIME pa3nUYHOrO Ha3HAYEHHs, YCJIOBHO HX
MOJKHO KJIaCCH(UIMPOBATH CIEAYIOIIUM 00pa3oM:

e  ApudmMerHdecKue u JOTHISCKHE QYHKIUN

Ocnogusle normdeckne(And,Or,Xor,Not) u apudmernaeckue
(=% ) omepalyy, BBINOJHSAIONMECS Hal KaKIbIM
MHUKCeNIeM M300pakeHUsl, TAe NEPBBIM ONEPAHIOM CITyXKHUT
3HAQUEHNE NHKCENd, a BTOPHIM 3aJaHHOE II0JIb30BaTeIIEM
YHCIIO.

e  (DyHKUUH COBMECTHOI 00pabOTKH JBYX N300pasKeHMI

Jlornueckne(And, Or, Xor), apudmernueckue (+,-)
¢yHKuuy, a Take GYHKIUHM CpaBHEHHs (paBHO, HE PaBHO,
Oosnplie, Gospllle PaBHO U T. 1.), I/Ie ONEpaHIAMHU CIIyXkaT
COOTBETCTBYIOILIME UKCEJIH ABYX M300PaKEHUH.

e  dynxuum GnHApHU3ANUH N300paKECHHS

IlepeBon m300pakeHWss B OWHApHOE W3 JBYX 3aJaHHBIX
I[BETOB, I'Jl¢ 3HAUCHHE ITHKCENs IEePEeBOANTCS B IBET 1, eciu
OH JISKHT BBIIIE OPOTOBOTO 3HAYEHHS (HIDKE, MEXIY IBYX
MOPOTOBBIX 3HA4YCHHH, BHE IIOPOTOBHIX 3HAUCHHUH), a B
00paTHOM ciTyJae IPUCBOEHHE eMy IBeTa 2.

e  OO6uas ¢puiabTpauns n300paKeHuUs

Menuanubiii  GuIBTp, GUIBTPH TOHCKa MaKCUMyMa U
MHUHHUMYMa, JIMHEHHbIE BBICOKOYACTOTHBIE u
HHM3KOYaCTOTHbBIE (DMIIBTPBI.

e  [lIpocreiimue GyHKINN PETAKTHPOBAHUS H300paKEHHS

PrcoBanme mpsMBIX JHMHAN 3aJaHHOTO IBETa M pa3Mepa,
yCTaHOBKa CTPOK (CTONOIOB WMIM HMX dacTed) B
MaKCHMaJIbHOE (MHHHMAJbHOE) BCTPEUEHHOE 3HAUYCHHE B
JAaHHOM CTpOKe (CTONOLE MM UX YacTH).

e  [Ipocreiimne cTatuctuueckue GyHKIUN

Iloncuer mmkceneil 3amaHHOrO LBeTa B CTpoKe (cTojlie).
HaxoxxneHune MHUHUMAIBHOTO (MaKCUMAaJIbHOTO) 3HAYEHUS
MHKCeNsl B IAHHOM CTpOKe (CToJOIe, BceM H300pakeHnH ).

e [eoMeTpuueckue NpeoOpa3OBaHUL

TloBopotsr Ha 3amammble(90 ,180 ,270 rpamycoB) wm
HPOU3BOJIBHEIE YIIIBI, 3epPKaIbHBIE OTPAKCHUS OTHOCUTEIILHO
TOPHU3OHTANBHBIX W  BEPTHKAIBHBIX  OCEH, Omepanun
MacimTabupoBaHus U adUHHOTO MpeoOpa3oBaHHS, CIBHUT
(UMKIMYEeCKUit ¥ HE [UKINYECKWH) W300pakeHHus B
3aJaHHYIO TOUKY.

e  OyHKUUU BBIIEIECHUS KOHTYPOB

KypcoBele rpanmueHtHble Mackd, GuibTpel [IpeBura,
Jlarmaca, PoGeptca, CoOens, Kupmia, B pa3nuyHbIX
Bapualusax  (pa3inyHOe  KOJHMYECTBO  OJHOBPEMEHHO

00CITy)XMBAaGMbIX MAacCOK, Pa3JIMYHBIE CTPATETMH IIOJCYETa
pe3ynbTaTa CBEpTKU U T.1.)

. OYHKIUY BBIAETICHUS JTUHUN

q)I/IJ'H)TpLI BBIJICIICHUA TOPU3OHTAJIBHBIX BCPTUKAIbHBIX,
JAHaroHaJbHBIX JIMHHH.

e  Mopdonorudeckue GyHKIHN

OyHKUMN “paciiupeHus”’, “pazbelaHusA’, “OTKpHITUA” U
“3aKpbITUA " U300paXKEeHUs.

e  Oynxuum a1s paboThl ¢ KOHTYpaMu

Pasnmunble QyHKIMM yTOHYEHHS KOHTYPOB, a TaKxke
pa3IuYHble BapUAHTBl AITOPUTMA ~XKyKa” Ul HOIy4eHHUS
MaccuBa KOOPJUHAT KOHTYPOB.

e  OyHKUMHU 1A pabOTHI C TUCTOIPaAaMMON H300pakeHHs

OyHKIUN U3MEHEHMs SPKOCTH, KOHTPACTHOCTH, oOuIel
THUCTOTPaMMBbI U €€ YacTeu.

e  CnernmanbHble QyHKIMI

OyHKIMU U1 OCYHIECTBIEHMS IIpeoOpa3oBaHUI Xo0Xa,
BBIJICJICHUSI KOHTYpOB 0€3 HCIIONB30BaHHA (DHIIBTPOB,
3aMONHEHNS KOHTypoB. ODyHKIMM Ui  pacHno3HAaBaHUS
00pa30B Ha OCHOBE aTPHOYTHBIX TPaMMAaTHK.

Bonee mompobHOe ommcaHwe QyHKIMHA MOXXHO HaWTH B
CIIPaBOYHOM cHcTeMe TecToBod mporpammsl [PLab wmmm B
COOTBETCTBYIOIIEH uTeparype[8-11].

OObeM mUHAMUYECKH 3arpykaeMoil Ombimorexn mopsimka 150
kmno6aiir(iplab.dll).  TecroBoe  mpmnoxenme  (IPLab.exe)
3aHUMaeT mopsaka 150 KkuimoOalT, ¢ ero MOMOMIBI0 MOXKHO
3arpy3urts m3obpaxenne B popmate BMP u BbBBath M1t ero
obpaboTtkn mobylo u3 ¢yHknuid Oumbmmorexu. M3 TecToBoro
NPUIOXKEHNST MOXHO BBI3BaTh CIPABOYHYIO CHCTEMY (opmara
WinHelp comepxanryio noapodHyro HHGOpPMaIUIO 0 MEXaHH3Max
1 0COOEHHOCTSIX PabOTHI KaXI0H U3 (QYHKIHH.

4. TAAMUPOBAHUE WU  BPEMEHHAA
ONTUMU3ALUNA BUBJITMOTEKU IPLAB

bemo mpoBeneHo TalimMupoBaHME (PYHKLMH M3 TECTOBOIO
HPHIOKEHUS 1711 OMOIMOTEK CKOMIMIMPOBAHHBIX C ITOMOIIBIO
paznuuHbix KommmsitopoB (Borland C++ 5.0, Visual C++6.0,
Intel C++ 5.0). JlaHHBIi TecT NPOBOAWIICS Ha KOMIIbIOTEpE
Celeron 333, 64 Mb RAM 4Mb VRAM Win98. B kauecrse
TECTOBOTO H300paXKeHHs HCIonb3oBaics (aitn 672x473x256
GrayScale.. [Ins Bcex KOMIHIATOPOB TecTupoBanack Release
Bepcusi ¢ Maximize Speed ontummzaumeid.. Kaxnmas ¢GyHkuus
Obuta 3amymenHa 30 pa3 u B kauecTBe (pMHAJIBHOTO pe3ysbTara
BBIUMCILIIOCH cpefHee apudMeTHueckoe. PesynbraThl HOKazamu
yBepeHHOe nauaupoBaHue kommuiaTopa ICS (ero mpeumyiiecTBo
Ha ¢uiabTpax nocruraet 1.5 —2 pa3 mo cpaBHenuo ¢ VCO6), u
CHJIBbHOE oTcTaBaHue kKommwiitTopa BCS mpaxtudecku s Bcex
GbyHKUMA.

ITocne BbIOOpa KOMIMIATOpA OOECIEUMBAIOIIETO HAMOOJBIIYIO
NPOU3BOJMUTEIFHOCTh B HallleM ciiydae uM okasancs Intel C++ 5
,OBUIO TIPOBE/IeHO cpaBHeHHe ¢ Oubiamorekoit Image Processing
Library ot ¢upmer Intel (B nanpheiimem IPL). CpaBHenue
MPOM3BOAMUTENBHOCTH Hamieil Oubmmorexku c IPL  BbLIBHIIO
CYIIECTBEHHOE OTCTaBaHWEe Hailell OuOJIMOTeKH Ha Takux
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KaTeropusx (QYHKUMHA, Kak oOmas QuiIbTpanys, BbIACICHUE
TPaHMIl, TeOMETPUYECKHe MpeoOpa3oBaHUs (MCIONB3YIOLIUE
apdunHOE mpeobpazoBaHKE), MOP(OIOrHIECKHE OIEPALH. .
BosHukia HEOOXOAMMOCTH ONTHUMH3ALMH I[IPOU3BOIUTEILHOCTH
Hamreit OuOnmuorexkn. @OyHKIMHM, HAa KOTOPBIX OHA CHIIBHO
otcraBasa oT IPL M0kHO pa3enuTs Ha JBE KaTErOpHHU:

a) Mcnone3yromue aaroputM CBEpTKH.
6) Hcnonp3yromue qpyriue MeXaHu3Mbl IPOCMOTPA.

Cpenn cunbHO otcTaroux oT IPL  mepBeix ObUIO  sBHOE
OOJBIIMHCTBO M MOTOMY ONTHMH3ALHUIO OBLIO PELIEHO HAa4aThb C
HMX, TaK KaK [OCI€ HaXOXAeHHs OOLIero MeXaHu3Ma
ONITHMH3AIMU €r0 MOXKHO OBUIO OBI MPUMEHUTH Cpasy Ul BCEX
GyHKUM W3 JaHHOW  Kareropud C  HE3HAYUTENbHBIMH
W3MEHEHHMsAMH Ul KaXAoH u3 moArpynn ¢yHknumit. B kadectBe
TECTOBBIX GbyHkIMi  Juid  onTUMu3anuMM  ObUIM  BBIODaHBI
clefyrouye Tpu GUiIbTpa:

e Previtt (oOpabareiBaer 4  MackMu  OJHOBPEMEHHO)
npou3BOANUTENEHOCTs B 37 pa3 xyxke (Borland C++ 5.02) ,
yeMm y IPL (oGpabatsiBaet 1 Macky oxHOBpemenHo). st IPL
Bei3piBaslack  QyHkmus  FixedFilter ¢ mapamerpom
IPL PREWITT 3x3_V.

e Laplasl (obpabarsiBaeT 2 Macku OJHOBpEMEHHO) B 28 pa3
xyxe (Borland C++ 5.02), yem y IPL(oOpaGatbiBaet 1
Macky oaHoBpeMeHHO). [Jms IPL BeBbBamachk (GyHKUus
FixedFilter ¢ mapamerpom IPL_ LAPLASIAN 3x3.

e Laplas2 (oOpabaTpiBaeT 1 MacKy OXHOBpEMEHHO) B 24 pa3a
xyxke (Borland C++ 5.02), gem y IPL (oOpabGatbiBaer 1
MacKy oxHoBpeMmeHHO). [Jms IPL BembBamack (yHKIuUS
FixedFilter c mapamerpom IPL_LAPLASIAN_3x3.

MoxHo YKa3aTb CJHACAYIOIIUE BO3MOXKHBIC ITYTH ONTHMU3AIIUN
TEKCTa NpOorpaMm:

1)Hcnone3oBanne nHCTpYyKImit MMX
2)YckopeHne MacIITabupOBaHUs pe3yabTaTa

3)Uckmouenre BIWSHAS BBIPAaBHUBAHUS H300paXeHHS II0
rpanune 4(16) Oaitr.

4)CoxpaHeHHE JaCTUIHBIX CyMM CBEPTKH

4.1 Ucnonb3oBaHue MHCTPYKun MMX

B xauectBe mepBOro mara ONTHMH3AIMK OBUIO PENIEHO
mepenucath Ha acceMmOiepe, HCHONB3ys HHCTpyKnmun MMX,
BHYTPEHHUIl LUK CBEPTKU [UI1 KaXJIOTO IIOJIOKCHUS OKHA
npocmoTpa. Tak kak MMX mnoxmmepxwuBaer ¢opmar 64
paspsAgHOrO ClOBa, a pPe3ylbTaT CBEpTKU yKIaJgblBacTcs B 16
pa3psI0B, MOSIBIIACH BO3MOXHOCTH OJHOBPEMEHHO 00paborats 4
HOJI0XKEHUs aepTypbl BMECTO OJHOIO, TO €CTh TE€OPETUYECKHUI
BBIUTPHII JIOJDKEH ObIT OBITH B 4 pasa, HO MOCIE 3TOTO
BBITIOJIHSETCS. MacTabNpOBaHUE pe3ylbTaTa CBEPTKHU, YTOOBI €0
pa3mep momemancs B Oaiir. Ha naHHbIi MoMeHT OmOnmoreka

noajepxuBaetT 8-OUTHBIN , 24-OuTHbIA U 32-OuTHBIA (QopmaTb
n3obpaxenus. B ciayuae 8-OuTHOro wu300pakeHWs] 3HauYCHHE
Ka)XI0T0 U3 MHUKcenel ymernaercs B 1 Oaiit, B ciydae 24-0HTHOTO
— TPH OTHENBbHO 00padaThiBaeMble IIBETOBBIC COCTABIIOIINE
RGB 3anmmator mo 1-my OGaiiTy, aHamorudHo B 32-OUTHOM
n300paXKeHNH, ¢ TOI JHIIb Pa3HUIEH YTO TaM ele Jo0aBIseTcs
8-OutHbIi anbda —kaHai. To ecTh MacuITaOUpOBaHUE Pe3yNbTaTa
CBepPTKM /IO pa3MepoB OXHOro OaliTa HEoOXOAMMO MJIs BCEX
MOAJCPIKUBAIOLINXCS THUIOB H300pakeHus. MacuirabupoBanue
UCIOJIb3YEeT ONEPALMIO JEICHHUs, YTO «CheoaeT» OONBIIYIO 4acTh
BBIMIPBIIIA  JOCTUTHYTOrO  ucmonb3oBaHueM MMX — mis
ONTHUMH3ALME BHYTPEHHETO LMKJIA. BIIOJIHE €CTeCTBEHHO, YTO
CIHENYIOIMM IIyHKTOM OOIIeH ONTHUMH3ALMH CTana OIepaus
MaclTabMpOBaHUA, HO CHadala O pe3yJbTaTaX IIOJyYCHHBIX B
3TOM ITYHKTE.

ITpupocT MPOU3BOAUTEIBHOCTH COCTAaBUII IPUOIU3UTENBHO OHY
TpeTb Ha QyHkimax Previtt (oOpabatbiBatots 4 MacKu
oxHoBpeMeHHO), Laplasl (2 macku ogHoBpemenHo) u Laplas 2 (1
Mmacka). B oOmem, ucnonszoBanne MMX u xomnuisitopa Intel
C++ 5.0 maet ABYKpaTHBIN BBIUTPHILI B CKOPOCTH IO CPABHEHUIO C
koMmmwtsTopoM Visual C++ 6.0, 6e3 ucnons3oBanust MMX.

4.2 YcKopeHue MmaclitabmpoBaHus
pe3ynbTaTta

ITpoBenenne MmacumTabUpoBaHUsT HEOOXOAMMO, TaK KaK 4YacTo
pe3ysnbTaT CBEPTKM HE «Bjle3aeT» B OaiiT, a eciu mpocTo
oTOpachIBaTh CTapiuuii OaliT pesysibraTta CBEPTKH, TO H3MEHEHHE
[IBETOB OyJeT HENpONOPLHOHATIBLHBIM, YTO IIOXO CKaXETCAd Ha
Ka4yecTBE Pe3yJIbTHPYIOIIEro u3o0paxeHus). Bmecro neneHus Ha
ko3¢ duirent mMacirabuposanus koef = kmax \ 255, rae kmax —
MaKCHMaJIbHOE 3HaueHUE pe3ysbTaTta CBepTKH, mojaeaum Ha 27k ,
k BOGupaercst Takum o6pazom, uTods! 2°(k-1) < koef < 27k , OT0
HE M3MEHHT HPABHIBHOCTH MAaCIITAOUPOBAHHSA, TAK KAK €ro Lelb
HPOIOPIUOHAIBHO YMEHBIIUTh 3HAYEHUS IIBETa BCEX IUKceNei,
4yTOOBI OHM IMOMELIATUCh B OalT, TaK YTO, €CIU MBI HECKOJIBKO
HPEBBICUM KO PUIMEHT MacIITaOUPOBaHUs 3TO OTPA3UTCS JIUIID
Ha YMEHbIIIEHHE KOHTPACTHOCTH, HO HE Ha NPONOPLHOHATIEHOCTH
nBeroB. Tamke LMK MacmTaOMpoBaHUS ObUI  IEpENHCaH,
UCTIONB3ysl HHCTpYyKunn MMX, oGpabatsiBas 0THOBpEMEHHO 110 4
3HAUEHMS CBEPTKH 3a | KOMaH.y.

Ipupoct npousBoxutensHocTH coctaBuwa  200% Ha ¢yHKUNM
Previtt 1 300% Ha ¢ynkumsx Laplasian 1 Max wu Laplasian 2
(umeeTcs B BUIY 110 CPAaBHEHHUIO C BapHAHTOM, IJIe ONTHMH3AIUK
MOJBEprajics JHIIb BHYTPEHHUM IMKI cBepTkH). Cruenyer
OTMETUTh, YTO 37ech yxe pasHuusl mMexay IC5 m VC6 Her
BOOOIIlE, YTO TOBOPUT O TOM, YTO IO 3TOr0 OOJBIIYI YacTh
Beiurpeima  IC5 cocraBnana onTUMM3anUs  BBIYMCICHUH C
ruiaBaronel 3anaToi. OOLUMil BRIMTPHIII COCTABUII IO CPABHEHUIO
¢ BC5 — 500% (previtt) u 600% (laplas) , ¢ VC6 — 400%(previtt)
u 500% (laplas) , ¢ IC5 — 200% (previtt) u 300% (laplas).
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4.3 UcknoyeHue BNUAHUA
BbipaBHUBaHUS U300paXxeHUs No rpaHuue
4(16) 6ant

ITpoBepsIOCh BIMSHUE BHIPABHUBAHUS M300paKCHUS 10 PaHHIIE
4(16) OGaiit. DTO mocTUranoch IMyTeM OTOPACBIBAHUS IEPBBIX
HECKOJIBKUX TIHKCeNeH, 10 rpaHuLbl KpaTHOH 4(16-6atitam).

Hukakoro cymecTBeHHOro BIMSHUS He OOHApyXkeHO, (XOTS 3TO
JOJDKHO OBUIO YBENUYUTHh CKOPOCTh KONMHpOBaHUS B Kemi[7]).
Buaumo KOMIOWIATOp B OOJBIIMHCTBE CIIy4aeB CaMOCTOSATENBHO
BBIPABHUBAJI MaCCHB U300paKEHUS B IaMATH

4.4 CoxpaHeHue YaCTUYHbIX CYMM
CBEpTKU

beilo  MpPUHATO pellleHHe 3alOMHMHATh YaCTUYHBIE CYMMBI
CBEPTKH, U1 YCKOPEHMS MOACUeTOB. bombIIMHCTBO (GUIBTPOB
00Magal0T CHUMMETPUYHBIMH IEpBOH U TpeTbed CTPOKOM.
BbruncnuB cBEpTKY IO TpPETbEH CTPOKE OJIHOIO IOJIOXKEHUS
anmpeTypsl (¢ LeHTpoM B Touke X,Y) U 3a[IOMHUB 3Ty YaCTUUHYIO
CyMMY, JUIl TOJIOXKEHHs alepTypbl C IEHTPOM HaXOAAIIUMCS B
Touke X,Y+2, T.e. Ha JIB€ CTPOUKU HIIKE, MOKHO HE BBIYUCIATDH
CBEPTKY MO TEpBOH CTPOKE, a BOCIOJb30BAaThCA 3allOMHEHHOM
CBEPTKOU 10 TPEThel CTpOoKe MepBoro GpuibTpa.

[IpakTHuecku He yaanoch JOOUTHCS YCKOPEHHUs (BCEro JHLIb Ha |
Mc). McxomHblil emUHBIA LUK, MPUILIOCH pa3OuThb, BBIICIHB
OTZENBHO 00pabOTKY MEPBBIX JBYX CTPOK, I/Ie YaCTHYHBIE CYMMBI
TOJIBKO 3allOMHHAIOTCA, HO HE HCIOJB3YIOTCS, a OCTaBLIYIOCS
YacTh MPEICTaBUTh B BUIE BIOKEHHOTO IMKJIA, INIe BHYTPEHHUH
LUK [poOeraer mo ABYM CTPOYKaM MCIONb3Ys 3allOMHEHHBIE
YaCTUYHbIE CYMMBI, U 3aIIUCBIBasi HA MX MECTO HOBbIe. 1 BHeIIHUH
LUKJ, TJ€ BOCCTaHABJIUBAETCS YyKa3aTellb Ha Hayajlo MacCHBa
YaCTUYHBIX CYMM, IIOCJIE €ro IOJHOTO IMKIa YTEHHS W
nepesanucy. BuauMmMo u3-3a JIONMOJHUTENBHBIX PAcXoJOB IO
OpraHu3aluy [UKIa ¥ OOJBIINM YHCIOM KONMUPOBAHUN B MaMSATh,
3Ta METOJMKAa HEe IIpHUHecda MPearoaracMoro yBelIUYeHHs
CKOPOCTH.

PesynbraThl ontUMM3anuK (YHKIMH CBEPTKH OTOOpa)X€HbI Ha
Puc. 1. Tlonx HOMepoMm | wu300paskaercs BpeMs BBIOJHEHUS
GbyHkmu 10 ontuMuzanuy. ITog HoMepoM 2 ONTUMHU3ALMS LIHKIIA
CBEPTKHM 3a cyeT npuMeHeHus uHcrpykuuiit MMX. Ilog HomepoM
3 [OMHMO IHMKIa CBEPTKH  ONTHMH3MPOBAaH M IHKI
MmacmtabupoBanua. Ilox  HomepoM 3 K MeTOAMKaM,
UCIOJIb3YeMbIM B MYHKTE 2, J00aBisAeTcs BbIpaBHHBAHHE U
COXpaHEHHE YaCTHYHBIX CYMM CBEPTKU.

B nmoknmane nmpuBomATcs  pe3ysbTaThl  TalMUPOBaHUS U
ONTUMH3AIMU OOJBLIOT0 KoMudecTBa (YHKUUH OHOIHOTEKH
IPLab.

5. 3AKITIOYEHUE

OCHOBHOH1 pe3ylnbTaT MOBBIIICHUS HIPOM3BOAUTEIBHOCTU Ao
UCIONIb30BaHUe HHCTpykuud MMX u ynpouieHue onepanui
HOBTOPSIIOIIMXCSA U KakKHod Touku. B memom OGubimoreka
IPLab HeckoJbKO OTCTaeT MO NPOHM3BOIUTEIBHOCTH OT APYTHX
YHUBEPCAIBHBIX OHOIMOTEK, HO HAIMYHE €€ HMCXOIHBIX KOJOB
JaeT BO3MOXKHOCTE THMOKOM  amanranmmy K  pa3sIMYHBIM
wiatpopMaM, a TaKKe OCTaBISIET BO3MOXHOCTH JAJbHEHIIIETO
yBeNMUeHUsI (PYHKIMOHATEHOCTH M IIPOU3BOAUTENBHOCTH. OTHIM

Puc. 1. PesysbTarsl onTuMHu3anuu GyHKINU CBEPTKH.
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U3 BO3MOXHBIX IIyTell YCKOpPEHHs SBISETCA HCIOJIB30BaHUE
NpeIBBIOOPKH B KEIl JIaHHBIX, KOTOPbIE JTOJKHBI TOABEPTHYTHCS
obpabotke B Ommkaiimee Bpems. Ha Bcex COBpEMEHHBIX
nporueccopax (Atlon, Pentium III, Pentium IV) cymiectByet Takoe
CEMEWCTBO MHCTPYKLUI, HO HEAOCTATOK €ro COCTOMUT B TOM, YTO
JUIsL KaXJOTO IPOoIleccopa TaKTHKAa HPEIBBIOOPKH JOJDKHA OBITh
pa3nuyHa, K TOMY K€ HHCTPYKLIUH ceMeiicTB mporeccopoB Intel n
AMD HecoBMeCTHMBI MEXIy COOO0.

[IpuHIMnUaneHo Apyras BO3MOXKHOCTb YCKOPEHHs BPEMEHH
BBIIIOJIHEHHSI AJITOPUTMOB 00pabOTKU H300pakeHHil COCTOMT B
UCTIONIB30BaHNK MyJbTunpoueccopHsix BC (MIIBC), nampumep
[12,13]. Onnako mpeAcTaBIsIeTCsl Pa3yMHBIM Iepes pa3paboTKoH
U TIPOBEACHMEM BPEMEHHOW ONTUMU3ALUM  MapaieNbHbIX
ITOPUTMOB JI1 MYJIBTUIPOLIECCOPHOM CHUCTEMBI TOM MM HMHOU
apXUTEKTypsl ~ UM€Tb B  HAJMYMH  ONTUMU3HPOBAHHbBIE
MIPOrpaMMHBIE KOIbl HAa OJHONpPOLECCOpPHOM cucreme. Ilpuuem,
HE0OXOJIMMO YETKO IPEACTaBIATh, 3a CUET KAKHX «MEXaHH3MOB»
U TEXHOJIOTHH TOyYeHO YCKOPEHHE, TOCKONbKY IPH Mepexoie Ha
MIIBC
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