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OAH~M ~3 ycnoB~~ ycnewHorO $YHK~~OH~pOBaH~~' C~CTeM 06pa60TK~ 
I· 

HH$OpMa~~~ ~Bn~eTC~ C03AaH~e 3$$eKT~BHOrO anrOp~TMa COpTHpOBK~ 

"l'~ AaHH~X. B HaCTOR~e~ pa60Te OnHC~BaeTC~ anrOpHTM COpTHpOBK~ c ~C­l.~~. r'11"I. 

nOnb30BaH~eM HeCKonbK~X YP'OBHe~ BHeWHe~ naMRT~, KOTOPbl~ 6~n pea­
.~ 

" I 
'\ 1" I nH30BaH Ha 3BM KRS-4201/ 1/, a B HaCTo~~ee BpeM~ pean~30BaH Ha 

38M CN-4. 
npemAe 4eM nepe~T~ K o6cymAeHH~ npeAnaraeMOro anrop~TMa, np~­

BeAeM HeKOTopble onpeaeneaaa , 
EA~H~~a AaHH~x, THn~~Ho 06pa6aT~BaeMa~ HH$OpMa~~oHHo~ C~CTe­

MO~, Ha3~BaeTCR aan~Cb~ 2/. 3an~c~ COCTaBnR~T $aAn. KamA~~ 3ne­
MeHT ~H<tJopMaLl~H B aanaca - norte aanaca , IÚl1040M HaablBaeTC~ none , 
cOAepma~ee Ben~4~HY, ~cnonbayeMY~ B npaB~nax ynop~A04eH~~ /cop­
T~pOBK~/ aan~ce~. 04es~AH~e npa8~na ynop~A04eH~R - 4~cnoB~e, an­
$aB~TH~e. KnlO4 MomeT COCTORTb ~a HeCKonbKHX none~. B TaKOM co­
CTaBHOM Kn~4e MomHO onpeAen~Tb HeCKonbKO YPosHe~ Kn~4e~, np~ 

3TOM KJlI04 nepaoro ypOBH~ Ha3b1BaeTC~ c r apuraa , ace ocransaae ­
MJ1aAW~M~. 

,i( 

n~a~ HH@opMa~~oHHa~ C~CTeMa OCHOBblBaeTC~ Ha onpeAeneHHo~ 

MOAen~ AaHH~X. 6onbw~HcTBO cospeMeHHblx pean~aa~~~ np~MeH~~T 

~epapx~4ecKY~ ~n~ ceTeBY~ MOAenb/ 3/ . OAHaKo Ha npaKT~Ke 3T~ MO­
Aen~ 4aCTO cnymaT AnR coaAaH~R npocT~x $aHnOB ~ pean~3a~~~ no~c­

Ka no OAHOMY ~n~ HeCKonbK~M Kn104aM. np~ xpaHeH~~ AaHH~X aan~c~ 

np~xoA~TC~ ynopAA04~BaTb no aHa4eH~~M Kn~4e~. ~HorAa menaTenb­
HO ynopRAo4eH~e BHYTP~ ynop~Ao4eH~~, T.e. $aAn MomeT 6~Tb yno­
pRAo4eH no cTapweMY kn~4Y, a BHYTP~ 3Toro ynop~A04eH~~ - no 
MJ1aAweMY. Ynop~A04eH~e aan~ceH - $YHK~~R nporpaMM COPT~pOBK~. 

Cy~ecTByeT MHoro paan~4H~x anrop~TMoB COpT~pOBK~ ~ MHoro 
nOAxoAoB K ~x nporpaMM~poBaH~~/2,4/. nepaoe He06xoA~Moe ycnoB~e 
Bbl60pa nOAxoAA~ero anrop~TMa COpT~pO~K~ 3aBHC~T OT xapaKTep~­
CT~K copT~pyeM~x AaHHblx - Kon~4eCT8a aan~ce~ B ~CXOAHOM $a~ne, 

paaMepa ~ nocTOAHCTBa An~H~ aan~ce~, THna ~ An~Hbl KnI04e~, pac­
npeAeneH~R KnlO4eH /A~anaaoHa ~ crpynn~poeaHHocT~ aHa4eH~~/. 

npeAcTaBneHHbl~ B AaHHo~ pa60Te anrop~TM paapa6aT~Banc~ An~ 

COpT~pOBK~ aanHce~ 60nbw~x paaMepoB, pacnonomeHHblX Ha MarH~THo~ 

neHTe, c ~cnonbaOBaH~eM 6Y$epa Ha YCTpo~cTBax np~Moro AOCTyna 
/A~Ct<, 6apa6aH/. 

Ka*Aa~ aanHCb ~MeeT ~HKc~poBaHHY~ An~HY ~ ABa Kn~4a - CTap­
WHH H MJ1aAw~H. np~4eM ynop~A04eH~e He06xoA~MO AenaTb no cTapwe­
MY Kn~4Y, a BHYTPH 3Toro Y~Op~Ao4eH~R - no MnaAweMY. ~~anaaOH 
BoaMO~HblX Kn104e~ aaAaH, oAHaKo He ace aHa4eH~R ~3 3Toro A~ana­

t ~ t ~ '~'t\. \.~ .~ J{~" ~~) 30Ha np~cYTcTBY~T B ~CXOAHOM $a~ne. B ~aBeCTHblX aeTopaM ny6nH~ 
,~' ~ 

": / ~ I'"l' Ka~~~x/2,4/ npH on~caH~~ paan~4Hblx anrop~TMoB CÇPT~POBK~ npeA­... 
r â ' '." 

'i 
" t,n'

lI.~ 
},'l ! o. @b1tc.ahliPü.wÜ gHCnrryr l 

'l'l.i' "i ,,,11 t',: 
~",J )' .J,h d:, )!ll'~HÍJlI sec~~ll!.m!mdl I) , 

itljJ , ' ,''''I, r bA,t- I'~ J .=-'-'-._~ A 

1 



nonaraeTCR, 4TO ace 3Ha4eH~R ~3 3aAaHHOrO A~ana30Ha Kn~4e~ paB­
HOBepOfl THbl. B03MO>/(HOCT~ BbI4~Cn~Tenb HO~ MaW~Hb! r a-ose Bn~RIOT Ha 
np~HRT~e peWeH~R o COpT~pOBKe, n03TOMY BTOpOe ycnoB~e, KOTOpOe 
Y4~T~BanOCb pa3pa6oT4~KaM~, - M~H~ManbH~~ KOMnneKT BHeWH~X 

YCTPO~CTB /Hanp~Mep, Ha CM-~ B paCnOpR)f(eH~~ aBTOpOB ~MenOCb BCe­
ro 2 uaxorurr ena Ha MarH~THbIX neurax/', C Y4eTOM peans uux ycnoB~~ 

3KcnnyaTa4~~ np~ pa3pa6oTKe anrop~TMa CTORna 3aAa4a CBeCT~ 4~cno 

npOCMOTpOB BXOAHO~ ne-rru K M~H~MYMY. Anfl pel1JeH~R 3TO~ 3aAa4~ aa­
TopaM nOTpe6oBanOCb pa3pa6oTaTb op~r~HanbH~~ anrop~TM, ~cnonb­

3YR. TOT ~aKT, 4TO KOHKpeTHaR o6pa6aT~BaeMaR ~H~opMa4~R npeA­
CTaBnReT coõoã pa3pe)f(eHHbl~ MaCC~B AaHHbIX. Ha npOMemYTOl.IHbIX 3Ta­
nax COpT~pOBK~ B Ka4eCTBe 6y~epa ~cnonb3Y~TCR ~a~n~ Ha BHeWH~X 

YCTpO~CTBax npRMoro AocTyna /A~CK, 6apa6aH/. 
B paMKax YKa3aHH~X B~we ycnoa~~ pa3pa6oTaHH~~ anrop~TM COpT~­

pOBK~ npeACTaBnReTCfI AOCTaT04HO YH~BepcanbH~M. OAHaKO 3aMeT~M, 

4TO npO~3BOA~TenbHOCTb nporpaMMW COpT~pOBK~ BcerAa 04eHb 3aB~C~T 

OT ee KOHKpeTHO~ pcan~3a4~~. "Pa3n~4~e a npO~3BOA~TenbHOCT~ 

ABYX paaaux anropnrxoe MO>I(eT 6blTb B neckons KO paa MeHbwe, 4eM 
MemAY "xopouro" ~ "nnoxo'", 3anporpaMM~pOBaHHbIM~ OAH~M ~ TeM me 
anrop~TMOM"/2/. npeAflaraeMbl~ enropar« õsm pe anaaoaaa ae ropasui 
Ha 3BM CM-4 ~ KRS-42ül. 

Cne4~$~KY KamAo~ ~3 ABYX pean~30BaHHWX Bepc~~ AaHHoro anro­
p~TMa, onpeAenReMYIO oco6eHHocTRM~ KOHKpeTHo~ 38M, B np~BeAeH­
HOM H~me o6~eM on~caH~~ npo4eAYPW COpT~pOBK~ AeTanbHO paCCMaT­
p~BaTb 3AeCb He 6YAeM. 6nOK-cxeMa pa3pa6oTàHHoro anrop~TMa ~30­

6pameHa Ha p~c.l ~ 2. 
Uenb nporpaMMW - C03AaTb ynopRAo4eHHw~ $a~n 3an~ce~ Ha BW­

XOAHO~ Mn. KaK y)f(e ynoM~HanOCb, CHa4ana 3an~c~ COPT~PY~TCR no 
cTapweMY Kn~4Y, a 3aTeM BHYTP~ Ka)f(AO~ rpynnbl 3an~ce~ c OA~HaKO­

BWM 3Ha4eHHeM CTapwero Kn~4a OH~ 

COPT~PYIOTCR no MnaAweMy KnI04Y. 
np~4eM MnaAw~~ Kn~4 MomeT HeoAHO­
3Ha4HO ~AeHr~~~4~poBaTb 3an~cb,. 

T.e. MorYT BCTpeT~TbCR HeCKonb­
KO 3an~ce~ c OA~HaKOBWM 3Ha4e­
H~eM Mnagwero' «ruo-resor-o nona , 

Ha p~c.l npeACTaoneHa 6nOK­
cxeMa HyneBoro npOCMOTpa, ~YHK­

4~OHanbHO OTn~4Horo OT Bcex no­
cneAY~ut~}~ npOCMOTpOB neuru, cPYHI<­
4~R L=GETN() /CM.p~c.l/ 4~TaeT 

TABf2,L] ::: TAB[';L]+1
i

TAt\ [ 1,L] = L
:.J. co BXOAHO~ Mn OAHY 3an~Cb ~ paB­

PHc.l. HyneBoH npOCMOTp. Ha 3Ha4eH~1O CTapwero KnlO4a. 
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8H!lTpeHH71~ capr. 
~aHHblx Hã ayep€ 
HOÜ I1llMJlmu u: 
8blgoa Hd se«. 

naeH..lleHmy 

BblGoa aanucu 
co crapWUM KJliO 
({OH Ntll2Ó~ 
H!JW nansm« 

PHc.2. J-H npOCMOTp. 

C ~cnonb30BaH~eM npo4~TaHHo~ 

COCTaanReTCR Ta6n~4a: 

N M 

1 300 

~. 2 500 

I,
, 300 70U 

~Hct>opMa4~~ o onep~T~BHO~ naMRT~ 

r'ne N - c'r aptuaü KJIlOt.J:, M - KnI9t.J: 
s cex s anaceã , onpenenaexax 3Ha­
t.J:eHHeM CTaprnero Knwt.J:a N. 

COCTaBneH~e Ta6n~4w npo~cxo­

A~T c oAHoBpeMeHHo~ COpT~POBKO~ 

ee CTpOK no 3Ha4eH~1O cTapwero 
Kn104a. np~ 3TOM anrop~TM BHYT­
peHHe~ ÇOpT~pOBKH Bw6~paeTcfI 

c Y4eToM KOHKpeTHwx oco6eHHo­
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CTeM 3BM, Ha KOTopoM peanHayeTCR nporpaMMa. B npoqecce HyneBoro 
npocMoTpa MW nonY4aeM HH~opMaqH~ 0 MHHHManbHOM 3Ha4eHHH cTapwe­
ro Kn04a, a TaK*e 0 KonH4eCTBe 3anHceH c oAHHaKoB~M 3Ha4eHHeM 
cTapwMx Kn04eH. 

AnropHTM Bcex nocneAY~~Hx npoCMOTPOB oAHHaKoB. 	 .. 
3a apeMR Ka*Aoro j-ro Ij = 1,2 •••• KI npocMoTpa 

06pa6aTwBaeTcR nop~HR rpynn 3anHceH, nOMe~a~~aRcR BO 
BHewHeM 6y~epe Ha BY npRMoro AocTyna. 4Hcno rpynn 

aanHceA C 0AHHaKOBWM CTapWHM Kn~40M B Ka*AoH j-H nopqHH 
onpeAenAeTcA COOTHoweHHeM: S < BUFSZ, rAe 5 - KonH4eCTBO Bcex 
aanMceA 8 Bw6paHHoH nopqHH 06pa6aT~BaeMOH HH~pMaqHH; BUFSZ ­
paaMep 6y~epa IKpaTH~H AnHHe OAHOH aanHcHI Ha BY npRMoro AOCTY­
ne. 04elHAIlO, 4TO 4eM 60nbwero paSMepa AHCKOB~H 6y~ep B~ 6epeTe, 
TeM 6WCTpee npoHAeT COPTHpOBKa. C APyroH CTOpOH~, MHHHManbH~H 
paaMep 6y~epa Aon*eH 6~Tb TaKOB, 4T06~ B HeM pa3Me~anaCb rpynna 
aanHceA c oAHHaKoB~M Kn~40M, MaKcHManbHaR no KonH4eCT~y 3anHceH. 
SaTeM co aXOAHOH Mfi 4HTa~TCR Bce aanHCH, CTapWHe Kn~4H KOTOPblX 
BXOART B j-~ nopqH~, H paaMe~a~TCR B 6y~ep Ha BY B COOTBeTCTBHH 
C ~YHKqHeH paCCTaHOBKH. 

B pesynbTaTe B 6y~epe BY M~ HMeeM OTCOpTHpOBaHHY~ no CTapWHM 
Kn04aM 4aCTb 8xOAHOH HH¢QpMaqHH. 3aTeM Ka*AaR rpynna copTHpyeTCR 
8 onepaTHBHOH naMRTH H aanHCWBaeTCR Ha B~XOAHY~ Mfi; npoqecc no­
8TopAeTCA. 

4HcnO 3THX npOCMOTPOB He npeBwwaeT K, 
CK

K • [-ua-] + L, 	 111 

Bafiaes A., JIoMH.D;ge O.H., MasHbiA r.ll. 
AnropHTM COPTHPOSKH C HCnOn&90SaHHeM ASYX 
ypOBHeA naM.IITH 

PII-86-326 

OnHCaH anropHTM COPTHPOSKH fiOn&mHX MaCCHBOB AaHHYX, peans­
90BaHHbIA C Hcnon&90BaHHeM ASYX YPosHeA BHemHeA naMftTH: MarHHT­
HWX neHT H BH~eA naMHTH npRMOro AocTyna. AnropHTM peanHSOBaH 
B MofiHn:bHOA onep8..I.\HOHHOA CHCTeMe u~MOCu Ha :JBM CM-4, H Ha :JBM 
KRS..4201. 

Pa60Ta B~nOnHeHa B l1a6opaTopHH B~CnHTen&HOA TexHHKH 
H aBTOMaTH98..I.\HH OOHH. 

CooCSweu:e OCh.e.I:uIHelOlOl'o IOIcnrryra BllepKJolX HCCnellOB8HHil. Jly&ia 1986 

rAe K ~ 4HcnO npocMoTPOB neHT~; CK - KonH4eCTBO cTapwHx KJ1~4eH; 

NB - MMHHManbHoe KonH4eCTBO cTapwHx Kn~4eH, no KOTOPWM MO*HO 
npoHalecTH COPTHPOBKY 3a OAHH npOCMOTP neHTw; npH 3TOM L ~ 0, 
ecnM AenMTcA Haqeno Ha NB, a L alB npOTH8HOM cnY4ae. 

A8Topw 6narOAapRT H.H.rOBOpYHa aa nOAAep*KY pa60T~ 
H M.H.CHnHHa aa noneaH~e peKoMeHAaqHH Ha 3Tane paSpa60TKH anro­
PHTM8. 
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Babaev A., Lomidze O.N., Mazny G.L. PI 1-86-326 
Sort algorithm for Data with Using Two Levels 
of Memory 

Sort programm for data with using two levels of memory is 
described. Algorithm is realised in mobile operating system, 
"DEMOS" for computers CM-4 and KRS-4201. 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 
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