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BATATOBUMIPHE BIIOPSIIKYBAHHSI
TA KOT'O BUKOPUCTAHHS
IJISI BIOCKOHAJIEHHS IHTEP®ENCY
KOPUCTYBAUIB IHOOPMAIIMHUX CUCTEM

3anpononosano bazamogumipte 8nOpAOKYEAHHS, SIKe Y3A2ANbHIOE 38UUatite, NiHiliHe, 00HOBUMIDHE COp-
myeanHs. [Ipodemoncmposano Moxiciugocmi noninuerHa HaoUHOCmi ma 3py4Hocmi inmepgeticy Kopucny-
eaua inghopmayitinux cucmem. Po3zenamnymo memoou 36epedicerts pe3ynvmamis 6a2amosumipHozo enopso-

KYBAHHA 6 NOYAMKOBUX Kooax npoepam.

KurouoBi cioBa: aapecHe copTyBaHHs, COPTYBaHHS, BHOPSAKYBaHHs, iHTepdeiic, IT, inpopmamiiiHi
CUCTEMH, 1HJIeKcallisl, cucky, ba3u Jlanux, iHQopMarliifHi cucTeMu.

CrnpagaBHa JIOAM BIOPSAJKOBYBAIH 00’ €KTH
JUTSL 3pYYHOCTI MMiJT 9ac X BuKopuctanHs. [Ipukia-
JIOM YIOpSAAKYBaHHS 00’€KTiB MalcTpaMH Pi3HUX
npodeciii € posramyBaHHS CYKYIHOCTI IHCTPY-
MEHTIB Ha poOOYOMY CTOJi, CTiHi TOIIO. JJomMoroc-
MOAAapKU PO3KIANAIOTh KyXOHHE HAYUHHS B TIEBHO-
My MOPSAJIKY HA MONUIX mad Ta y myxiasgax. Ha
BITpHHAX Ta MPWJIABKAX Mara3uHiB TOBapH TaKOXK
PO3TALIOBYIOTh y TIEBHOMY HOPSAKY AJIsl 3pYIHOC-
Ti TIOKYIIIIB. YIOPSIKOBaHE PO3TAIlyBaHHS 00’ €K-
TiB CIIpUs€ MIBUAKOMY MOIIYKY MOTPIOHOTO B Cy-
KynHOCTi. JIFou 3BUKIIN 00CTEXKYBATH CYKYITHOCTI
00’€KTiB Ta MpaLIoBaTh 3 00’ €KTaMH, sIKi pO3Tallo-
BaHI B peajbHOMY, TPHBUMIPHOMY CBITi. 3a He-
MOKJIMBOCTI pO3TalllyBaHHS 00’€KTIB y HpOCTOpi
BUKOPHCTOBYETHCS iX pO3TAITyBaHHS Ha IUIOIHHI:
CTiH1, cTOJI, BiTpHUHI Towo0. B iHpopManiiHux Tex-
HOJIOTISIX KOPUCTYyBauaM HaJla€ThCs JIiHIMHE po3Ta-
1ryBaHHA iH(popmanii moao 06’ eKTiB.

VY cTarTi 3ampornoHOBAaHO BHKOPHCTAaHHS Oara-
TOBHMIPHOTO aIpECHOTO BIOPSAKYBaHHS JJIsl TIO-
JINIICHHSS HAOYHOCTI Ta 3pY4YHOCTI iHTepdeicy
KOPUCTYBAaYiB MiJ 4ac poOOTH 3 JaHUMH MIOAO J0-
BUTbHUX CYKYyITHOCTEW 00’ €KTIB.

VY ranysi iHdpopMaUiHUX TEXHOJIOTiH 3ajauyy
COpPTYBaHHS PO3MISHYTO Ta JOCIIJKEHO JIOBOJI
JIOCKOHAJI0. 3ampornoHOBaHO Ta BUBYCHO Pi3HOMA-
HITHI QJTOPUTMHU COPTYBaHHS, IOBEICHO CKJIa-
HICTh 3aJ1a4i cOpTyBaHHs ToIO. HeMoxinBo cobi
VSIBUTH IIporpamMHe 3a0e3nedeHHs, B IKOMy He BU-
KOpPHCTOBY€EThCs copTyBanHs. CopryBanns B IT, sk
1 BOHOPSIIKYBaHHS JIIOAbMHU 00’ €KTIB y peaibHOMY
CBiTi, BHUKOPUCTOBYETHCS IJIsl MPHUCKOPCHHS
MONIYKY MEBHUX €JIEMEHTIB M 00’€KTiB Ta/abo
iH(opmanii ctocoBHO HUX. Pe3ynpTatu copTyBaH-
HS MaHAX 3a3BHYall BUBOIATHCS KOPUCTYBadaM
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y BUIJISA1 JIIHIKHOTO MepetiKy, ado CIUCKY JaHUX
PO €JIEMEHTH CYKyITHOCTIi. Pe3ynbraru 3anuTiB 10
MOIIYKOBUX CHCTEM Ta O aBTOMAaTH30BAHUX CHUC-
TeM OOpoOKM JaHUX HAJAIOThCA KOPUCTyBavuam
caMme fK IepemiK y BUINIAI CIIUCKY 3 MOXJIHUBICTIO
MPOKPYTKHU IIHOTO CITUCKY.

Uu 3pyyHO KOPHCTYBa4aM MPAIIOBATU 3 CYKYII-
HOCTSIMU OO0’ €KTiB, IO pO3TAIIOBaHI Ha OJHIH
niHii, To6TO y BUINISAAIL JiHiIHHOTO criucKy? Tak, 11e
3py4HO. UM € y po3pOOHUKIB IPOrpaMHOTO 3a0e3-
TEYEHHS MOXJIMBICTh MOJIaBaTh 1H(GOPMAIIIIO PO
00’€KTH B 1HIIMIA, OUTBIN 3pYyYHUN IS JFONUHU
croci6? Tak, me moxumBo. Hampukman, MoxHa
CKOPHCTATHCS Pe3yAbTaTaMH ICKITBKOX aJpeCHUX
COpPTYBaHb OJIHI€T CYKyITHOCT1 00’ €KTiB 3a PI3HUMU
O3HaKaMH{ 9H xapakrepuctukamu. I[lix aapecHum
COPTYBaHHSAM PO3YMIEMO Take COPTYBaHHS
JIAHUX, KOJIU BiATIOBITHO JI0 BUBHAYEHOTO MOPSAKY
3HA4YCHb O3HAK YH XaPAKTCPUCTHK (POPMYETHCH
HOBA MOCJiIOBHICTH aapec JaHUX 0e3 3MiH Iep-
BHHHOTO 200 BXiJTHOTO pPO3TAIlyBaHHS JaHUX.

3 caMoro mo4aTky CTBOPEHHS YHiBEpCaTbHHX
CIEKTPOHHO-00UYHCIIOBAILHUX MAIIMH MPOrpaMi-
CTH peai30ByBaIM aJTOPUTMU COPTYBAaHHA
JaHUX SK Ha MOBaX HHU3bKOTO PIBHSA MPOrpaMy-
BaHHS, TaK 1 HA MOBaX BUCOKOTO PiBHS IpOrpamy-
BaHHs. Y pealbHUX 3aJa4aX MOTPiOHO BIOPSAKO-
BYBaTH €JIEMEHTH/00’€KTH, SKI € HE MPOCTUMH
€JIeMEHTAPHUMH JaHUMU, & TAKUMH, [0 CKIaaa-
IOTHCS 3 TIEBHOI CYKYITHOCTI JaHUX IPO €JIEMEHT.
Taxki ckJlaJieHi e1eMeHTH B IporpaMyBaHHI Ha3H-
BarOTh 3anmucamu (aHri. record). CyKyIHI JaHi
PO eJIEMEHTHU MOXYTh MICTUTH iH(oOpMalito Be-
nukoro obcsary. Il[o6 3amobirtu nepeMimeHHIo
BEIUKUX OOCSTIB JaHUX, BUKOPUCTOBYETHCS Came
aZipecHe COPTYBAHHS.
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Ilig gac copryBaHHs Ta OyAb-SKOTO BIIOPSIKY-
BaHHS JIFOJIA NIEPEMIIYIOTh 00’ €KTH B IPOCTOPI Ta
PO3TALIOBYIOTh iX y moTpiOHOMY mopsnky. B IT
MOXKHa 00iiiTHCS 0e3 nepeMillleHHs Ta/abo 3aMiHu
MICISIMH JJaHUX IIPO OKPEMi €JIEMEHTHU CyKYITHOCTI
IUISIXOM TIepeMillleHHsT Ta/a00 3aMiHH MiCISIMH
JUIIe aJpec/mocuiialb Ha caMi J1aHi (agpecHe cop-
TyBaHHS). YIepIie aapecHe COpTyBaHHsS Oyio 3a-
MPOMOHOBAHO Ta peajli3oBaHO Ha AJpecHiil MOBi
MporpaMmyBaHHS [2] 3aBISKH HASIBHOCTI B IIiil MOBI
IporpaMyBaHHs PO3BUHYTHX 3ac00iB ajpecaii:
HemnpsiMoi ajpecalii Ta aapecarii BUIIMX PaHTIB
(dbakTtuHO 1IEe OynM BKa3iBHUKH, a00 MOKAXKYUKH,
a00 TIOCHIIaHHS; aHTI. pointers). MOXIIUBICTb Tpa-
IIOBAaTH 3 aJIpecaMu JaHHUX, TOOTO BKa3iBHUKaMHU,
JO3BOJIMJIA TPOTpaMicTaM y TEKCTax MporpaMm Ha
AfnpecHiit MOBI IporpaMyBaHHS 3A1MCHIOBaTH HE
repeMinieHHs (IepenucyBanHs) yciel iHpopmarii
PO €JIEMEHT, a COPTYBAaHHS JIUIIE CaMHUX aJpec
€JIEMEHTIB, TOOTO caMUX BKa31BHUKIB.

AnpecHe COpTyBaHHs MOTpiOHE, KOJIU KOXKEH
3alUC MICTHTh CYNYTHIO iH(QOpMAIiI0 MpO eJe-
MEHT BEJIUKOTO 00CATY, OCKIIBKH BIOPSAKYBaHHS
BiIOYBa€ThCA HE B CaMOMY MacCHBI €IICMEHTIB,
a B MacuBi BKa3iBHUKIB Ha €JIEMEHTH, IO Ja€
3MOTry 3aMo0irTH 3aiiBOMY TIEPENTUCYBAHHIO BEJIH-
KHX 00CsTiB iHpopMarrii.

Pesynpratn copTyBaHHS BUKOPHUCTOBYIOTHCS
B IT 1y11 MUTTEBOTO MOLIYKY «HAWOIIBIIOI0» YU
«HAWUMEHIIOT0» eJIeMEeHTa CyKymHOCTI. J[j1s iboro
JIOCTaTHBO 3BEpHYTHUCS 3a iH(opMmalieo 10 mep-
nmoro abo J0 OCTaHHBOTO EIIEMEHTa BiJICOPTOBA-
HOTO CIIMCKY eJieMeHTiB. Jlis BimcopToBaHOTO
MAaCHBY €JIEMEHTIB IpHU OIHAPHOMY IONIYKY elle-
MEHTa 3 TICBHUM 3HAQUCHHSIM BUTPAYAETHCA
O(In(n)) yacy, e n — KITbKICTh €JIEMEHTIB.

OcoOnUBICTIO apeCHOTO COPTYBAHHS € HasiB-
HICTh MOXJIMBOCTI COPTYBaTH €JIEMEHTH OJHi€l
CYKYITHOCTI JA€KiIbKa pa3iB 3a pi3HUMH O3HAKAMHU
YU XapaKTepHUCTUKaMH. Pe3ympTath IeKiTbKOX
COpTYBaHb OJHIET CYKyIMHOCTI MOXKHa 30epiratu
OKpEMO Ta BHKOPHCTOBYBAaTH MOTPiOHE BIOPSI-
KyBaHHS 3 IEKIIbKOX COPTYBaHb, MPOBEICHUX 3a-
3aNerib. 3’ SBISETHCA YyJI0Ba MOXKIUBICT 3Mi-
HIOBAaTH BIIOPSKOBAHICTH 32 OJHIE€I0 O3HAKOIO HA
BIIOPSAJKOBAHICTh 3a 1HIOK 0e3 MpoBeACHHS
BIIOPSIIKYBaHHS. Y MOBaxX MPOrpaMyBaHHS € Je-
KUJIbKa Pi3HUX 3ac00iB, SKi Tal0OTh 3MOTY 30epira-
TH pe3yabTaTh aJpEeCHUX COPTYBaHb CYKYIHOCTI
€JIEMEHTIB, HAIPUKJIAJl: MACHBH 1HJICKCAIi{; TBO-
0iyHO 3B’s3aHI CIIMCKHU Ta 30BHIIIHI KJIIOYi B pe-
JAMIMHUX 0a3ax JaHuX.

[lin 6araToBUMipHUM BHOPSIAKYBAHHAM Oy-
JIEMO PO3YMITH COPTYBaHHS 3a OaraTbMa O3HaKaMH
Y KPUTEPiIMU Ta 30€peKeHHS LUX PE3YyNbTaTiB

TaKUM YHMHOM, IO BiJ Oyab-sSKOTO eJeMeHTa Cy-
KYITHOCTI MOYKHa MIBUAKO (MUTTEBO, O€3 BHKOPH-
CTaHHA MNOIIYKY Ta/ab0 COPTYBaHHS) MepeuTu 10
iH(popMaIlii MOA0 1HIIOTO eIEMEHTa, SIKHW € Ha-
CTYITHUM YU IONEPEIHIM 32 OHI€I0 3 03HAK/XapaK-
TEPUCTHK, 32 SIKOIO OyJI0 3MIHCHEHO COPTYBAaHHS.
Iig BUMipoM OyaemMo po3yMiTH 03HAKy, XapakTe-
PUCTUKY CYKYITHOCTI OO0’€KTIiB, 3a SKOI OyIo
3[1HCHEHO apeCcHEe COPTYBAHHS.

[Ipu npomMy ABOOIYHO 3B’s3aHI CIIHCKH Ta 30B-
HIIIHI KJII0Yi 3a0€3Me4UyI0Th MOXKIIUBICTh IIBUIKO-
TO MEePexXofy M0 HACTYIHOTO YH IOMEPEIHBOTO
€JIEMEHTA 32 PaxyHOK HAsBHOCTI B KOXKHOTO €Jie-
MeHTa BiamoBigHux anpec (Prev Ta Next) aco
BIAMOBIJHUX 30BHIIIHIX KJIIOYiB, SKI HACIpaBIi
TEX € aJipecami.

Pesynbrati 06araToBHUMIpHOTO BIOPSAKYBaHHS
MOXHa BHUKOPHCTATH IUIA HAJaHHSI KOPHCTyBadaM
MOXKJIMBOCTI TeperiiaTé CyKYyIHOCTI €JIeMEHTiB
HE Ha MPsIMii, TK OHOBUMIPHHI CIIHCOK, a Ha TIIO0-
IIWHI, y 1BO-, TPUBUMIPHOMY IIPOCTOpax Ta B IPO-
CTOP1 OYJb-SIKOTO CTYTICHS BHMIpY.

Ha pucyHKky HaBeneHO NpHKIaa iHTepdency
KOpPHUCTyBa4da 3 MOJAHHSAM JaHUX PO EJICMEHTH
CYKYIHOCTI B YOTHPUBUMIPHOMY IPOCTOPI.

BrnockoHanenHns inTepdeiicy KopucTyBadiB iH-
(opManiHHUX CUCTEM MOXKHA MOMIMIIUTH 32 Paxy-
HOK HaJaHHS M MOMJIHMBOCTI OaunTH Ha eKpaHax
MOHITODIB YHOPSJIKOBaHy y ABO-, TPH- Ta Oararo-
BHMIPHOMY IPOCTOpax iH(popMaIlito mpo 00’ €KTH,
3 SIKUMH BOHM IpAIIOIOTh abo cepen AKHUX 37ii-
CHIOIOTH TIOIITYK MOTPiOHOTO 00’€KTa YU 00’ EKTIB.
OueBuIHO, 0 MO’KHA BUKOPHUCTOBYBATH pi3HOMa-
HITHI QUTBTpPH, K 116 pOOUTHCS B ICHYIOUYHX IHTEP-
¢eiicax. Takox MOXKHA HaJJaTU MOXJIUBICTh KOPHUC-
TyBauaM BHKOPHUCTOBYBATH MPOKPYTKY (CKPOJIIHT)
3a 00paHuUM BUMiIpoM. MOXIHBICTh MO/aBaTH Ha
€KpaHaX MOHITOPIB TPUBHMIPHOTO MPOCTOPY 103-
BOJISIE JIiHII BUMIPY PO3TAIIOBYBAaTH HE HA IUIOIIU-
Hi eKkpaHa, a B 3D-mipocropi.

Crnin 3ayBaXuTH, IO pe3ylIbTaTH OaraToBU-
MIpHOTO BIIOPSAKYBAHHS MOXXYTh BHKOPHCTOBY-
BaTH HE TUIBKM KOPUCTYBaui, a W Hporpamd,
30KpeMa IMporpaMHe 3a0e3MeYeHHs IHIIUX CHC-
TeM. YIopsAAKyBaHHS 0e3 BUBEJCHHS Pe3yJIbTaTiB
KOPHCTyBadyaM Ha3BeMO BHYTPIIIHIM YIOPSJIKY-
BaHHSAM. BHyTpilHe 0araroBUMipHE BIOPSJIKY-
BaHHS MOXHA BHKOPHCTATH ISl BIOCKOHAJCHHS
Ta pO3IIUpPEHHS (QYHKIiIOHAIEHUX MOXKJIMBOCTEH
iHQOpMaIIHHUX CHCTEM.

Ha ngymky aBTOpa, BimOOpa)keHHSI €JIEMEHTIB
CYKYITHOCTEH JaHWX y 0araTroBUMIpHHX IMPOCTO-
pax KOpHCTyBa4aM — I1€ OJIUH i3 MOXKIIMBHX Ta BaX-
JIUBUX NUISXIB TOJIMIICHHS IHTEp(Eicy KOpHucTy-
BauiB iH(OpMaliHUX TEXHOJOTIH.
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MULTIDIMENSIONAL ORDERING AND ITS USE
FOR USER INTERFACE IMPROVEMENTS OF INFORMATION SYSTEMS

The paper proposes multidimensional ordering, which generalizes ordinary linear one-dimensional

ordering (sorting). We demonstrate possibilities of improved clearness and convenience of user interface.
We review methods for saving the results of multidimensional sorting in the source code.
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The orderly arrangement of objects facilitates a quick search in a collection of data. People are accustomed
to examining a set of objects and working with objects that are located in a real, three-dimensional world.
Housewives lay out cookware in a certain order on shelves in cabinets and drawers. To make it easier for
customers, in shop-windows and on store shelves the goods are also arranged in a certain order.

During Address Sorting, the data is sorted without changing its original location, and an orderly sequence
of data addresses is formed. The address sorting was first proposed and implemented in the Address
Programming Language (1955) due to the presence of advanced addressing methods in it: indirect addressing
and addressing of higher ranks (in fact, these are pointers or links). The feature of address sorting is
the ability to sort elements of one set several times according to different features or characteristics.
The results of several sorts of one set can be stored separately and used from several sorts.

The paper proposes the use of multidimensional address ordering in order to allow users to view elements
not in a straight line, as a one-dimensional list, but on a plane, in two-dimensional, three-dimensional,
or of any other degree of measurement spaces.

By multidimensional ordering we understand sorting according to many features or criteria and
preserving these results in such a way that from any aggregate item it is possible to quickly (immediately,
without using search and/or sorting) access the information about the next or previous element according to
one of the characteristics by which the sorting has been done.

Displaying data sets in multidimensional spaces for users is one of the possible and important ways to
improve the information technology user interface.

Keywords: sorting, address sorting, ordering, interface, IT, information systems, indexation, linkedlists,
databases.
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