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E®EKTUBHA OPTAHI3AIISA BATATOPIBHEBOI XEI-ITAM’SITI

VY crarti TpOIOHYEThCS MiAXiA 10 TIIBUINCHHS e(QEeKTUBHOCTI OpraHi3arii
0araTopiBHEBOI XeII-TTaM’sITi ISl TIONIYKY 3a KIroueM. BepxHiil piBeHb Takoi XeI-mam siTi
YTBOPIOE MOIIYKOBUM Kem-6y(1)ep, a HIDKHIM — OCHOBHA Mam'aTh. OcOOIMBICTIO opraHi3aui'1'
XIII-TIONIYKY, 1O zlocmzmcyen,cs{ B CTaTTi, € KBa3iCTaTUYHUIA XapakTep wiouiB. Lle
O3Hayae, M0 IHTEHCUBHICTH OMepalliil 3MIHN KITFOUiB Ha TOPS/IKA MEHIIIA 32 IHTCHCUBHICTb
oreparii TONIyKy 3a KiodeM. Po3poOrieHa HWMOBIpHICHA MaTeMaTHMYHAa MOJIEb Xelll-
TIOITYKY Y KBa3WITOCTIHHMX MacHWBaxX KIIOUIB, sKi 30epiraroTbcss B JBOPIBHEBIM Xelll-
nam’sTi. Ha oCHOBI 1i€l Mojienti 3armporoHOBaHO MTiAX1T JI0 ONTHMI3Allli TTapaMeTpiB Xelll-
nam’siTi. TeopeTudHO Ta eKCIIEPUMEHTAIIbHO JIOBE/ICHO, IO 3alpOIIOHOBAaHA OpTraHi3arlis
noTpedye He OUTbIIE OJJHOTrO 3BEPHEHHSI JI0 MTOBLIHLHOI 1AM’ SIT1 HUYKHBOTO PIBHSL

KurouoBi cjioBa: xemi-nam'sthb, XEII-MONTYK, KOJIi3i1 aapecartii.
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In paper an approach for increasing effectiveness of organization of multi-level
hash-memory for rapid retrieval by key. Upper level of such hash-memory is retrieval
buffer in cash memory unit and low level is in main memory. The peculiarities of
researched hash-memory organization cocsist of near-permanent characters of key
array. It means that intensively of retrieval operation by few order is height in
compare to operations connected with key change. The probabilistic model of hash-
searching in near-permanent keys arrays which are storages in two-level memory has
been developed. On the base of this model the effectiveness organization of hash-
access to information has been proposed. It has been shown that proposed hash-access
organization requires ensure no more then one access to slow low-level memory.
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AKTYaJIbHICTh TeMH JocJizkeHHs. [lomryk 3a KiroueM TpaauiiiHO € OJTHIEI0
3 0azoBuX Tmporeayp obpodku iHdopmarii. J[ns O6araTboxX NPAKTUYHO BAXKIMBUX
3acTOCyBaHb MMMTOMA Bara omnepaiiii nomyky ckianae n10 30-40% [1]. B ocranHi poku
Oaratopa3oBO BUPOCIH 00CATH 1H(POpMAILIHHIX MACHBIB, Y SKUX BUKOHYETHCS TOIIYK,
3HaYHO OUTBII KOPCTKUMHU CTadd BUMOTH IIOJO ONEPATHBHOCTI MOIIyKy. Bkazani
YUHHUKHU JTUKTYIOTh HEOOX1AHICTh CTBOPEHHS HOBHMX MIAXOIIB JI0 OpPTaHi3allii MOIIyKy
iH(popMallii B CydaCHUX Ta MEPCIEKTUBHUX KOMIT FOTEPHUX CHUCTEMaX.

[ToTeHmiitHO HAMOIBITY IMIBUIKOIIO MOIIYKY 3abe3neuye xemni-aapecaris. Jlo
OCTaHHBOI'O YaCy CYTTEBOIO IMEPEIIKOJIOI0 Ha MUISAXY LIMPOKOTIO 3aCTOCYBAaHHS XeIll-
nouryKy OyJio Te, IO I TEXHOJOrIS BUMara€ BUKOPUCTAHHS HAJUIUIIKOBOTO 00’ €My
nam’sTi. [IpoTe Bpakarodi yCIixu iIHTErpaIbHOT TEXHOJIOT1i BUTOTOBJICHHS MIKPOCXEM
nam’sTi TpU3BEIM JI0 IX CYTTEBOTO 3CHICBJICHHS, LI0 CTBOPIOE TEXHOJIOTIUHI
nepelyMOBH PO3IIMPEHHS BUKOPUCTAHHS Xelll-1laM’ sITi.

TakuMm yrHOM, HayKOBa 3ajlauya BJIOCKOHAJICHHs Ta MiJIBULICHHS €(QEKTUBHOCTI
TEXHOJIOT1i XEII-TOIIYKY € aKTyaJIbHOIO Ha Cy9acHOMY €Tarli pO3BUTKY 1H(pOpMaIiiiHuX
TEXHOJIOT1H.
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IMocTanoBka npodaemu. CyTHICTB XelI-aapecallii MoJsIrae B TOMy, 10 KIT04i 1
MOB’si3aHa 3 HUMU 1H(HOPMAIIisl 3aTTUCYIOTHCS 32 aAPECOI0, SIKa OJIHO3HAYHO 3JICKUTH
Bin kmoda. CyTT€BHM HEIOJIKOM XeII-aJpecarii € HasBHICTh Komi3id. BoHu
BUHUKAIOTh KOJIM JIBa 1 OUTBIIE KIIFOUIB MPETEHAYIOTh Ha OJHY ajpecy. TeXHOIOTiuHO
npoGieMa KoJi3iii BUpIIIyeThes 32 JOMOMOTO0 JiHiitHOro npo6inry. HMoro peamizamis
MOJIATAE B TIEPEBIPIIl Ha BUIBHICTH aJPECH, IO SKOI 3BEPTAETHCS KIIOU: SKIIO IS
KOMIpKa IaM’sITi 3aifHsITa, 110 TOPSIKY MEPEBIPSAIOTHCS HACTYIIHI, 1 3a1TUC BUKOHYETHCS
B MEpILy BUIbHY KOMIipKy. Ilomyk 371 iCHIOETbCS NUISIXOM MEPEBIPKU 3aJaHOTO KIIF0Ya
31 3HAYEHHSIMH, 3alIMCAHAUMH B XEII-TIaMsTI, 32 00YHCICHOIO XEMI-aIPECOI0: KOJIH BOHU
CHIBIAAIOTh, TMONIYK 3aBepiieH0. B iHIIOMY BHUMAAKy MOTPIOHO TOCIIIOBHO
MEePETJITHYTH HACTYITHI KOMIPKH; 3HAXO/DKEHHS TTOPOKHBOI BKa3ye Ha Te, IO TaKOTO
KJItoua He icHye. BiloMuM HE0IIKOM BHKOPUCTAHHS JIIHIHHOTO MPOOIHTY € BTOPUHHE
rpyInyBaHHS 3aIMCIB, IO MPU3BOIUTH JI0 CIIOBUIbLHEHHS MOMIYKY [1].

AHaJi3 ocTaHHiX AochailzkeHb Ta myOuaikauniii. OgHUM 3 HaWBa)XIMBIIIMX
miaxomiB 10 (GopMyBaHHS XeII-TIEPETBOPEHb, IO HE MOPOKYIOTh KOJIZIN IS
3aJIaHOTO MAcHBY KIIIOUiB, € cerMeHTyBaHHs. CerMeHTyBaHHs mependadae po3OUTTs
3aJJaHOTO MACHBY KJIIOUIB Ha 0e3mid migHabopiB 1 (hopMyBaHHS XelI-NIEPETBOPEHD, 1110
HE TIOPOJIKYIOTh KOJII311 711 KOXKHOTO 3 MiIHa00piB OKPEMO.

PexypcuBHuii meton ¢GopMyBaHHS XEII-NIEPETBOPEHHS, HE MOPOKYIOYOIO
KOJI3ii, 3amporoHOBaHWil B [2], 3aCHOBaHHWI HAa BHUKOPUCTAHHI CIMEWUCTB XeIll-
(GyHKIIIN, IO HEe TOPOIKYIOTh KOJi3ii.

EdexTuBHICTh peKypcHBHOTO (OpMyBaHHS (DYHKIIIH XelI-TIepeTBOPEHHS 3HAYHOIO
MIpOTO 3aJICKUTh BiJl CTYTICHS 3aIIOBHEHHS XEII-NIaM ‘SITi: py KoeillieHTax 3aroBHEHHS
Xemr-rnam’ati Outbimx 3a 0.75 yac monryKy Xem-nepeTBOPEHHS MOYKE CTaTH KPUTUYHUM.

BujijieHHsT HeZOCHKeHMX YACTHH 3arajbHol mnpodjemMu. OCHOBHUMU
HEIOJIIKaMH ICHYIOUMX METOJIIB ITOOYIOBH XEII-IIEPETBOPEHb JIJIS KBA3ICTATUIHUX MACHBIB
KJIIOYIB € Te, [0 BOHHU IMOTPEOYIOTh TyXKe Oararo 4acy MpH KOeQiIieHT1 3allOBHEHHS
oubie 0.75, a TakoX Te, 10 BOHU HE BPaxOBYIOTh OCOOJIMBOCTEN OpraHizailii peaibHOl
nam’sITi KOMIT FOTEPHUX CUCTEM, 30KpeMa 1i OaraTopiBHEBHI XapakTep.

IMocTanoBka 3aBaaHHsi. LU0 ToCTiKeHb € MIABUIIEHHS €(PEeKTHBHOCTI Xerll-
ajpecarlii 3a paxyHOK OINTHMI3allii mapamMeTpiB Xem-am’aTi Mpu il OaraTopiBHEBIH
oprasizariii.

Bukianennss ocHoBHOro marepiaay. Moaeiab JTBOpPiBHEBOI XemI-mam’siTi.
[Ipn xem-momryky B CydYacHUX OOYHCITIOBAJBHUX CHCTEMax, MaM'iTh SKHX Mae€
OaraTopiBHEBY OpraHi3allito, € psji 0COOIUBOCTEH, sIKI MOXKYTh MPUHITUIIOBO 3MIHUTH
T1X11 IO IIBUKOTO MOIIYKY JTaHHX.

PosrnsinaeTscs 1BOpiBHEBA XeUI-MaM'sTh, 110 CKIAAA€THCS 3 MOBLIBHOAIIOYOT
CIIJIBHOI maM'sIT1 1 IIBUAKOIIFOYOI KEII-I1aM'siT1, 00'€eM SIKO1 OOMEKEHUH.

B ocHOBy po3poOmoBaHOi Mojeni MOKJIAJeHa KOHLCMIiS OTPUMAaHHS Xelll-
niepetBopeHHs H (X), 1o 3a0e3mnedye BimoOpakeHHs 3a7aH0T MHOKHHU () 13 m KITIOUiB Ha
S CTOpIHKaX XeII-llaM'siTi TAKAM YUHOM, 1100 KUIBKICTh KJIFOYiB, aJpeCOBaHUX y KOXKHY 31
CTOPIHOK, HE TiepeBuIyBayia (0+d)-w, e o~ KOe]IIieHT 3aBaHTAKEHHS XEII-IaM'aTi, O -
JIOITyCTHMa Bapiallisi 3aBaHTaKEHHS CTOPIHKH XEII-TIaM'sIT1,

o+0<1.

KoedimienT o 3aBaHTaXXEHHs XENI-MaM'siTi BHU3HAYAETHCS BIAHOIICHHSIM

KUIBKOCTI M 3amluciB, IO 30epiraroTbCs B HIW 0 MaKCUMadbHO MOMJIMBOI iX

KUTBKOCT1 M = s-w, BUXOASYH 3 00CSTY XeII-Imam'siTi:
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m

g 1
M s-w’ (1)

OtpumanHs xeni-niepeTBopenns H(X), 1o 3a10BOJIbHSIE BKa3aHil BUIIE YMOBI,
MoOke OyTH OTpuUMaHe LUIIXOoM minbopy. B skocti mexaHi3my minOopy Xem-
MEPETBOPEHHST JIOIUIBHUM TPEJICTABISETHCS BUKOPHUCTAHHS CTaHAAPTHU30BAHOTO
mmmdpoobioky tumy DES abo Rijndael, sikuii 3xificHioe kpunrorpagiune oaHO3HAUHE
mudpyBaHHs 3 BUKOopUcTaHHsaM kiroda K manux Dy kon C: C = HK (D) [2]. KitouoBa
yMOBa Ui Houryky iHgopmarii X y TakoMy BapiaHTi BHKOPHUCTOBYETHCS B SIKOCTI
BXIHUX JaHuX muppoonoky, kiod K mudpoOia0Ky BHCTyIAE B POJi HACTPOIOBAIIb-
HOTO KOJy 1 €, TIO CyTi, HOMEpOM XemI-niepeTBopeHHs. Buxinuuit kox C mmdpooioky
MOJAUISETHCS HAa JBI YaCTHHU: A-pO3psiIHUN (parMEeHT BUKOPUCTOBYETHCS SIK Xelll-
anpeca Ax(X) cTOpiHKH, a O3PSI, MO 3ATUIIMINCS, MPEACTABISIIOTH COOOK0 Xelll-
sroptky SK (X) wiroua X momyky. BimnosigHo, minGip xemr-neperBopeHHs HK(X)
BUKOHYETHCS IUISIXOM 3MiHHU Kitoua K mudpoOIoKy.

BBakarouu, 1m0 Ha CTOPIHIII MOXE PO3MICTUTHCS W KITIOUIB, Xeml-aapeca AK
(X) cropinku € h = logys - po3psaaHul KoA. Xenl-PyHKIIs pO3NOiIse 7 KIIOUIB 1O §

s
rpynax, siki MiCTATb Mi,Na,...,Ns KIOYIB, TPHIOMY Z n, =m . Jlng Toro, moo xerm-
j=1

MEPETBOPEHHST PO3MOJUISUIO  KIIOYl CTOpPIHKAMHM XeIl-NaM'siTi, HEOoOXigHO, 1100
KUTBKICTh ~ X€II-aJIpeC KOXHOI 3 CTOPIHOK HE TIepeBHIlyBaja MaKCHUMAaIbHO
JOIyCTUMOTro 4ucia u=(o+d)-w 3anuciB Ha cropinui: Vje{l,...,s}: n<u. Ilpu npomy
B KOXHIA 31 CTOPIHOK Xeml-mam'siTi 3a0e3medyeThCcsi HasBHICTH BUIBHOTO 00'eMy
aM'siTi, TOCTaTHBOT'O JUIs po3MimeHHs w-(1-0-3) 3amucis.

Ko BUXOIUTH 3 TOro, IO Xem-nieperBopeHHst Hy (X) dopmye piBHOMIpHO
PO3IIOIIEH] XeII-aIPecH, TO B OIHY CTOPIHKY, B CEPEAHbOMY, TIOTPAILISIE m/s  XEelI-aJipec.
B sxocti TeopeTW4HOi MOJEN pO3MOMUTYy Xell-aJpec KOPEKTHO BUKOPHCTOBYBATH
iMoBipHICHY Mojens bepHymni. BimmoBimHo 1o 11i€i Mojenmi, MONagaHHS XelI-aapec
KITIOYiB Y MeXl (PIKCOBAHOI CTOPIHKM TaM'ATi MOXKHA PO3MIAIATH SIK 71 JIOCTIIIB, Y
KO)KHOMY 3 SIKHX 3 IMOBIPHICTIO 1/s BiIOyBa€eThCsl IMOJIS: MOTPAIUISHHS XEII-afpecH B
aJIpeCHUN MPOCTIp 1€l CTOpiHKK. TOJl 3TiAHO 3 BJIACTMBOCTSAMH JIAHOI MOJIEITi, MOYKHA
BBAKATH, III0 MaTeMaTHYHE OYiKYBaHHS YHCIIA XEII-aJpec, 10 MOTPAIUISIOTh Y (iKCOBaHY

1 1
CTOpPIHKY, JIOPIBHIOE m / § 3 mucmepciero M +—-(I=—). Toni, BimmoBimHO 1O TEOpEMH
s s

Myaspa-Jlamaca, KUIbKICTh XelI-aApec, IO TOTPAIUITIOTh Yy PaMKH CTOPIHKH,
MIMOPSIKOBaHA po3MmoAlTy ['ayca 3 MaTeMaTHYHAM OYIKYBaHHSIM #1/S 1 JHUCTIEPCIErO

1 1

m-—-(1——) . Sdxmo BpaxyBarTH, 1110 YHCIIO § CTOPIHOK XeII-TIaM'sTi OCTATHLO BEJIMKE, TO
s s

JCTICPCIIO KIJIBKOCTI XeII-aJpec, 10 MOTParuisaioTh Y (PIKCOBaHY CTOPIHKY, MOXKHA
HaOJIMKEHO BBAKATHU PIBHOIO 11/ S.
IMoBipHICTB P, IEpEMOBHEHHS CTOPIHKH, TOOTO HMOBIPHICTB TOTO, 1110 YUCIIO
XeI-aJIpec, M0 MOTPAIUISIOTh Y (DiIKCOBaHY CTOPIHKY XEII-TIaM'sATi, IEPEBUIIUTD U, IS
HOPMAJILHOTO PO3MOLTY 3 ypaxyBaHHsM (1) BU3HAYA€ThCS HACTYITHUM BHPA30M:

P, =0.5—c1>(”_—’"/s)=0.5—®(W'(“+5)_’"/S)=0.5—q>(5-\/§) 2
a

\ml/s \m/ls
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JIis OCTIMHOTO MacHBY KIIIOYiB, TOOTO B CHTYyallli, KOJIX B CTOPIHIII HEMae
HeOoOXiAHOCTI MaTu 3amac BimpHOI mam'sti mis w-(1-a-0) 3ammciB, & = 1- a i
HMOBIpPHICTB P, TEpEeNOBHEHHSI CTOPIHKH, TOOTO WMOBIPHICTH TOTO, IO YHUCIO XEMI-
aJpec, IO TOTPAIULIIOTE y (IKCOBaHY CTOPIHKY XeMI-NaM'siTi, MEPEBUIIUTH W,
BHU3HAYAE€THCSA HACTYITHUM BHPA30OM:

|-«
P, = 0-5—®(W-T) 3)
a

3 Bupasy (3) BUIUIMBAE, 0 WMOBIPHICTh MEPENOBHEHHS CTOPIHKA BU3HAYAIb-
HOIO MIpOIO0 3aJIe)KUTh BiJ 3HaueHHS Koe(imieHTy O 3amacy BUIbHOI mam'siTi B
CTOpIHIII, Bi KoeilieHTa ol 3aTIOBHEHHS XEII-TIaM'sITi, a TAKOX Bif 00’ €My CTOPIHKH 1
nam'siTi, o MoTpiOHa AJist 30epiraHHs OAHOTO 3aIHCY .

Jlyist Toro, mo0 BUKIIOYUTH TEPETIOBHEHHS BCIX § CTOPIHOK MPHU 3allOBHEHHI
(hiKCOBaHOIO MHOXMHOIO () 3 m KIIIOYiB, HEOOXiTHO MiaiOpaTy BIIMOBIJHE Xell-
nepeTBopenHs. MMOBipHicTs Py TOT0, 1110 32 OJHY POOY XeIlI-NIePeTBOPEHHS BAACThCS
BUKIIFOUUTH TIEPETIOBHEHHSI BCIX CTOPIHOK XEINI-MaM'siTi BU3HAYAETHCA JTOOYTKOM
HMOBIpHOCTEH TOTO, IO KO’KHA 3 § CTOPIHOK He Oy/ie IeperoBHEHA:

N
Py =(1=Fy)" = 0-5+®(5'JE) (4)
(94

Cepennst KUIbKICTh g Tpo0, sKI HEOOX1JHO BHUKOHATH JUIsl MiAOOpY Xer-
NEPETBOPEHHS, MPHU SKOMY BHKIIIOUAETHCS TEPENOBHEHHS CTOPIHOK XelI-Tam'sTi,
BU3HAYAETHCS HACTYITHUM BHPA30M:

o0
g=2 iR (-R) = ©
J=1 0

[IpoBeneHi  ekcriepUMEHTaIbHI  JIOCHI/DKCHHS HA  OCHOBI  CTaTUCTHYHOIO
MOJICITIOBAHHS JIOBEIT aJICKBATHICTh BUKJIAJICHOI MAaTEeMAaTUYHOI MOJIEII XelI-aapecarii
KBa3ICTaTUYHOT'O MAaCHBY KJIFOUIB B XEII-MTaM'sITi, pO3/IJIEHOT Ha CTOPIHKHU. 3alpOrOHOBaHY
MO/IENTb MOYKHA BUKOPHCTOBYBATH JIJISI OITUMI3aIlii TapaMeTpiB XeIlI-TIaM'sTi.

BucHoBku. Po3po0ieHO MoOJenb XElI-NMOMYKYy B KBa3iCTATHYHUX MacUBax
imeHTUdiKaifHNX KOJIB KOPHUCTYBadiB, III0 BPAaxOBYy€ OaraTopiBHEBY OpraHi3aIliio
namM'sati. Ha ocHOBI po3po0ieHoi Moaeli 3alponoHOBaHa OpraHi3allis Xell-TomyKy B
KBa3IMOCTIMHUX MacuBax KIr4iB. JloBeAeHO, M0 Yac JOCTymy o iHQopMalrii mo
KIIIOUy BHW3HAYAETHCS 3BEPHEHHSAM HE OUIbINE, HDK JO OIHIET CTOPIHKH MaM'ATi
HIDKHBOTO PIBHS. 3alpOTNOHOBaHA OpTraHi3allisl Xeml-mam'sTi Moxe OyTH e(pEeKTHBHO
BUKOpHUCTaHA JUIS IMiJBUIICHHS IIBUIKOCTI IMOIIYKY B CyYaCHHX KOMITHOTEPHHX
cUCTeMax JUIsl ITUPOKOTO KOJIa MPAKTHYHO BaKIMBHUX 3aCTOCYBaHb.
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EFFECTIVENESS MULTI-LEVEL HASH-MEMORY ORGANIZATION

Acute problem. The Hash function is considered to be the traditional technique
for the distribution of keys in an unstructured memory, providing direct access. While
the ideal condition would be that one and only one key corresponds to a certain
address, in practice, during the use of common algorithms of Hashing, this condition is
not fulfilled. There are occasions where different keys correspond to the same address.
This situation is called a collision. Collisions can be deal with using a variety of
methods. Common characteristic for all these methods is the reduction of the speed at
which information can be searched in the memory, along with an increase in memory
requirements.

Target setting. The ability to search quickly for information is considered a
major problem in a wide area of applications, like searching information systems.
Hashing as a method of searching for information has existed for many years, but in
the above mentioned method the problem of collisions is an inhibitory factor in
practical applications.

One of the most effective methods for resolving the problems of collisions, for
constant number of keys is the function "Hash transformation, free of collisions",
which is called Perfect Hashing Boolean Function.

From the above table we can conclude that in the field of searching, a Hash
algorithm based method proves the relation between the Hash Function and the
forming of the Hash address bits is a linear function of the key bits.

Actual scientific researches and issues analysis. The negative aspects of the
Perfect Hash Function are considered to be the following:
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a) The use only of constant (not varied) number of keys.

b) The fact that the process for searching the Perfect Hash function for a given
number of keys demands useful time. Recently several of algorithms for searching
Perfect Hash Functions have been proposed [9-21]. All these algorithms use, more or
less, the force attack searching method to define the subset G (which includes all the
Perfect Hash Functions), from the set of all the possible Hash transformations. The
effectiveness of these algorithms is determined from the rate of settlement of
accommodation in fulfilling the following conditions:

» The algorithm should obtain the Perfect Hash Function (or the Minimum
Hash Function) for any number of keys. That means requires force attack searching in
the determinate subset G, in which are included all the Perfect Hash Functions.

» The number of functions of the subset G, in which force attack searching is
executed, should be the smallest one.

» The time required to calculate the Hash Function should be the least
possible.

» We consider in advance that we must have the highest possibility that the
Hash Function does not collide for a given set of keys.

Uninvestigated parts of general matters defining. The algorithm that is
mentioned in study and which is considered to be one of the most effective, ensures
the searching time of the Minimum Perfect Hash Function is proportional to m, where
m=number of keys which must be distributed in memory.

The research objective. The fractional use of Hash Function for the forming of
bits, in practice, does not cause any changes in the expected results. Having as initial
state the aforementioned theoretical research we can form a practical method for the
design of both a Minimum and not a Minimum Perfect Hash Function, while being
able at any time to create the software in Assembly code.

The statement of basic materials. In paper an approach for increasing
effectiveness of organization of multi-level hash-memory for rapid retrieval by key.
Upper level of such hash-memory is retrieval buffer in cash memory unit and low level
is in main memory. The peculiarities of researched hash-memory organization cocsist
of near-permanent characters of key array. It means that intensively of retrieval
operation by few order is height in compare to operations connected with key change.
The probabilistic model of hash-searching in near-permanent keys arrays which are
storages in two-level memory has been developed. On the base of this model the
effectiveness organization of hash-access to information has been proposed. It has
been shown that proposed hash-access organization requires ensure no more then one
access to slow low-level memory.

Conclusions. In paper the new hash-searching organization has been proposed.
The essence of this organization consist of using multi hash addressing for several
key. It is allowed to remove the grouping keys in hash memory. The procedures of
recording keys into the hash-memory and key searching been developed. The
experimental evaluation of average of memory access for key recording and key
searching has been obtained.

Key words: hash-memory, hash-retrieval, addressing collign.



