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METO/] TA KPOCILZTAT®OPMEHUM 3ACIB APXIBAIIII
OJHOTHUIIHUX PANIIB

BinHuUIbKMIi HalliOHAJIBHUN TEXHIYHUN YHiBepcUTET, BiHHUIA

AwnoTanis. [lana po6ota npucBsdeHa po3podLi MeToay Ta KpociiaTdopMeHiii peaisawii 3aco0y apxiBauii oqHOTHIHUX ¢aitniB. Lleit npo-
rpaMHHii 3aci6 103BONUTE e()EeKTHBHO BUKOHYBATH apXiBallil0 BEIUKOI KilbKOCTi OJHOTHIIHUX (aiiiiB.

Bucokuii piBeHb BUPIIICHHS [OCTABICHOI 331a4i JOCATHYTO 33 PaXyHOK BUKOPUCTAHHS Cy4acHOI MOBH IpOrpaMyBaHHs Java.

B naniit poboTi BUKOHAHO JOCIIKEHHS 1 aHai3 CydacHUX METOAIB Ta 3aco0iB apXiBallii JaHNUX B Taiy3i iHpOpMaNiifHUX TEXHOJIOTIH, aHai3
MiAX0/iB, METOMIB Ta MojeJel apxiBauii JaHuX. PO3IIISHYTI METOIM CTHCHEHHS Ta apXiBalii JaHUX Ta iX MOPIBHSUIbHA XapaKTEPHCTHKA.
BukonaHo o cyyacHHX 3aco0iB apxiBallii JaHMX, a came, IpoLecH apXiBallii 3a kpocmiatrGopMeHO TexHoJorier Java. JlociipKeHHs,
BUKOHAHI MiJl 4ac JAOCIIHKEHHS, IPYHTYIOThCS Ha TEOPETHKO-MHOXKMHHUX MIIX0/aX i MPUHIMIAX KPOCIUIATGOPMEHOrO MiIXOy Ul BUKO-
HaHHs HpoLeciB apXiBamil 32 KpocIIaThOPMEHO TEXHOJIOTIE0 Java; CTPYKTypHOMY IIPOEKTYBaHHI MPOrpPaMHOro 3a0e3MeYeHHs — JUIs pea-
nizanii kpocmiaThopMeHoro nporpaMHoro 3abe3rneueHHs apXiBalii OZHOTUIHUX (aillliB; MeToIax 00’ €KTHO-OPiEHTOBAHOI'O NPOrpaMyBaHHs
— JUIs peai3alii aJropuT™iB i HPOLIECiB METOY apXiBallii OAHOTUIHUX (ailIiB Ta pO3pOOKHU BiIOBITHOIO IPOrPaMHOr0 3a0e3MeYeHHSI.
3oxpema, y pobOTi po3pobIIeHO MeTO ] apXiBamil OMHOTHITHUX (aiiiiB, BIOCKOHAIEHO mporec GopMyBaHHS OCHOBHOTO CIIOBHHKA, BIOCKOHA-
JICHO TIpoliec apXiBailii (aiis.

Kurouosi ciioBa: Merol Ta KpocmiargopMeHa peanizanist 3acody apxiBanii oqHoTHNHMX (aiijiiB, MeTOAM CTHCHEHHS Ta apxiBawuii
AaHHUX, KpocmiaTgopMena TexHoJoris Java, K104oBHii (aiisl, HI0YaATKOBUI CJIOBHHK, OHOTHUIHI (ailiH, CTHCHEHHS 3 BTPaTamHu,
CTHCHEHH# 0e3 BTpAT.

Abstract. This work is devoted to the development of a method and cross-platform implementation of a file archiving tool of the same type.
This software tool will allow you to efficiently archive a large number of files of the same type.

The high level of the solution to this task was achieved through the use of modern Java programming language.

In this thesis research and analysis of modern methods and means of archiving of data in the field of information technologies, analysis of
approaches, methods and models of data archiving have been performed. The methods of compression and archiving of data and their
comparative characteristics are considered. An overview of modern data archiving tools is performed, namely, processes of archiving on a
cross-platform Java technology. The research performed during the research is based on multiple-theoretical and cross-platform approaches
for performing cross-platform archiving of Java technology; structural software design - for implementation of cross-platform archiving of
the same files; object-oriented programming methods - to implement algorithms and processes of the method of archiving of the same files
and development of the corresponding software.

In particular, the method of archiving of the same type files has been developed, the process of formation of the main vocabulary has been
improved, the file archiving process has been improved.

Keywords: method and cross-platform implementation of the same file archiving tool, data compression and archiving methods,
cross-platform Java technology, key file, source dictionary, single file, lossy compression, lossless compression.

AHHOTaIIP[ﬂ. Z[aHHafI pa60Ta TOCBAIIICHA pa3pa60TI<e METOoda U KpOCCHHaT(l)OpMCHHLIX peanusalnu CpeACTBa apXUBAallUM OJHOTHIIHBIX
(aiinoB. ITOT Mpo- MPOrpaMMHO CPEJCTBO MO3BOIUT I(DPEKTUBHO BBINOJHSITH APXUBALHIO OOJIBIIOrO KOJIUYECTBA OTHOTUITHBIX (hailJIoB.
Bricokuii YPOBEHb PCUICHUA MOCTaBJICHHOMN 3aa41 JOCTUTHYTO 3a CHET UCIOJIb30BAHUSA COBPEMCHHOTO S3bIKa IIPOrpaMMUPOBAHUA Java.

B I[aHHOﬁ pa60Te BBIITOJIHECHO UCCIICAOBAHUE U aHAJIN3 COBPEMEHHBIX METOZOB U CPEACTB apXUBallu JaHHBIX B obmactu I/IH(I)OpMaHI/IOHHLIX
TCXHOHOI‘Hﬁ, aHaJIn3 IIOJaX0J0B, MCTOOO0B U Moz[eneﬁ apXyuBalui JaHHBIX. PaCCMOTpeHI;I METOBI CXKAaTUA U apXUBAIIUU NTAaHHBIX U UX CpaB-
HUTEC/IbHAA XapaKTECPUCTHKA. Brimonuen 0630p COBPEMCHHBIX CPEACTB apXuUBallUM JAHHBIX, 8 UMEHHO, IIPOIECChI apXUBAllMU 11O KPOCILIaT-
(bOpMeHO}O TeXHOJIOTHUH Java. I/ICCHCZ[OBaHHﬂ, BBIIIOJIHCHHBIE B XOZI€ UCCJICAOBAHUA, OCHOBAHHBIC HA TCOPETUKO-MHOKECTBEHHBIX NOAX0AaX
U IpUHIHUIIax KpOCCHJ‘IaTCI)OpMCHHLIX ToaAXoa Uid BBIITOJHEHHUSA IPOLICCCOB apXUBaLlUU 110 KpOCHJ'IaTCI)OpMCHO}O TEXHOJIOTUH Java; CTPYKTY-
PHOM NPOCKTUPOBAHUU IPOrpaMMHOI0 obecrnieueHus - JUIA pealiu3aluu KpOCCl‘IJ‘IaT(bOpMeHHLIX IporpaMMHOIo obecrieueHus apxXuBalliu
OJHOTHITHBIX (baflJIOB; METOaax OGT)QKTHO-OpI/ICHTI/IpOBaHHOFO NporpaMMHpPOBaHUsA - AJI pe€ain3alluu aJIrOPUTMOB U MPOLECCOB METOJA
apxXuBalu OAHOTHUITHBIX (1)af/‘IJ'IOB u pa3pa60TI<H COOTBETCTBYIOLICTO ITPOrpaMMHOT'O obecreueHus.

B uactHOCTH, B paboTte pa3paboTaH METOJ apXHBALMH OJHOTHUIHBIX (ailjIoB, yCOBEPLUICHCTBOBAH MpPOLecC GOPMUPOBAHHSI OCHOBHOTO CIIO-
Bapsi, yCOBEPILICHCTBOBAH MPOIIECC apXUBaLUU (aifinos.

KawueBble ciioBa: MeToa M KpOCCl‘[J‘IaT(l)OpMeHHHX peajim3anus CpeacTBa apxXxuBaluuHd OJAHOTHITHBIX (l)aﬁHOB, METOAbI CKAaTHA H
apXuBalMy AaHHBIX, KpocIuiaTopMeHa TeXHoJ0rus Java, Kio4yeBoil (aiil, HaYaJbHBIH CJ10Bapb, OIHOTHIIHBIE (ailiIbl, CiKaTHE C
NMOTepsiMHU, C:kaTHe 03 MoTepPb.
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Beryn

3amava KOMITAKTHOTO 30epiraHHs, IEPETBOPCHHS Ta MepenaBaHHs iHQOpMaIifHAX TaHUX 3aBXKIU Oylla aK-
TyaJIbHOIO B rany3i iHpOopMaIliifHIX TEXHOJIOTIH.
[HdopmaniiiHi pecypcr HUHI € MPOIYKTOM IHTEIEKTYaIbHOI AIsITBHOCTI AIMCHO HAWOIMBIN KBaMi(hiKOBaHOT
f TBOPUO aKTHBHOI YaCTHHM MOJIONI Ta MpaLe3laTHOroO HaceJeHHs CBiTy. B ocranHii yBepTi XX CTONITTS Ha-
artiatpeeype ; HPOMOBKYIOTE TOCATAT CKOPT] STTIB, [0 I[LIKOM
MOBCSIKACHHUM CTaJli TOHATTS «iH(pOpMaliifHOro BUOYXy», «iH(pOpMaliiHOi peBomowii». B skocTi mokasy e
iﬁ’CKTI/IBHe 36imbIIeHHs iHGOPMAIIHHOTO MOTOKY 3 MOYATKY OO CTOpiuds Gimbmt Hix B 30 pasis! [1].
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AKTyalbHicTh

OTxe, aKTyaJbHOIO € HAYKOBa 3a/1a4a po3poOKH Ta 3aCTOCYBAaHHS NPUHIMIIOBO HOBMUX METOMIB 1 3ac00iB
CIPUUHATTS, TIepeaadi, oOpoOku, 30epiraHHs i po3MOBCIOKEHHS 1HQOpMaLiiHUX NaHHUX, TAKUX, IO 3JaTHUX
OIepyBaTH BEIMKUMH MacUBaMu iH(OpMaIlil, IPUUOMY, Y pealbHOMY Yaci.

3 MeTor0 3a0e3neunTy HaailHe 30epekeHHs 1HPOpPMAaIlii CTBOPIOIOTH PE3ePBHI Kormii maHux. 3aaada 30epe-
JKCHHSI PE3ePBHUX KOMIH Yy KOMINAKTHOMY BUIIAII € OCHOBOIO JUIS MPOLIECIB apxiBallil Ta CTUCHEHHS AaHuX. B
3araJbHOMY BHIQ/IKy, OCHOBHHMI 3MICT apXiBauii MoJsirac y CTBOPEHHI TaKUX PE3EPBHUX KOMiH, SKi moTpedyBa-
7 61 3HAYHO MEHIIOro 00cATY Ha iH(pOopMamiiHUX pecypcax, Hik Ta caMa iHpopMamis y BuxinHomy crasi. Ta-
KAM YHHOM, B KOHTEKCTI ITiJ] apXiBaLi€l0 CIiJ PO3YMITH HpOIEC MEpEeKOAYBAHHS NESKOi CYKYITHOCTI (aiimiB 3
METOI0 3MEHIIICHHS 3aTaJbHOTO 00’€My IaM’sTi, SIKHi BOHHU 3aiiMatoTs. YacTo apxiBalli€ro IIe Ha3WBaIOTh IPO-
1eC CTUCHEHHs JAaHux [3].

Huni BimomMo mocuths Oarato pi3HHX IIXOMIB 0 MPOIECy apxiBamii. Yci miaxXoau MaloTh B CBOill OCHOBI
pi3HI MiAXOMU Ta Pi3HI METOAH, MPOTE MOAIOHI BOHH B OHOMY — IIe T€, [0 BOHH CIIOBiAYIOTh MPUHIIHIT 3aMiHH
PIBHOMIPHOTO JIBIIKOBOI'O KOy Ha HEpiBHOMIpHHUIL. 3 MeTolo apxiBauil (aiiiiB Ta marnok BUKOPUCTOBYIOThH CIIe-
[iaJbHI MporpaMHi 3aco0u, SKi Ha3MBalOTh apxiBaropamu. CTUCHYTI (aian noMiaroTe y daiiau, sIKuid Ha3u-
BarOTh apxiBamu [2].

[epui nporotunu apxiBatopis 3’siBuincs y 80-x pokax MuHYOro ctopiyus. OCHOBHUMHU MOKIHBOCTSMH
Cy4acHHX apXiBaTOPiB € TaKi:

—  3aHeceHHs rpyn ¢ailiiB Ta (a00) MiaAKaTagoriB B apXis;

—  MOJXJIMBICTH TIOHOBJICHHS apXiBY;

— meperiag (aiimiB 3 MeX apxiBy;

—  BHJIYYCHHS OKpeMHuX (paililiB 3 apXiBy;

—  3axwmcrT ¢aiiniB Big HecankmioHoBaHoTro noctymy (HC);

—  IepeBipKa apXiBY Ha IIUTICHICTH;

—  CTBOpEHHS 0araTOTOMHUX apXiBiB;

—  MOXJIMBICTh CTBOPEHHSI apXiBiB, 110 aBTOMaTUYHO BiJAKPUBAIOTHCA.

MOKJIMBOCTI Cy4acHHX MPOrpaM-apXiBaTopiB 103BOJISIOTH 3eKOHOMHTH BiJ 20 10 90 BiICOTKIB AUCKOBOTO
npoctopy. DaityioM, 10 3HAXOIUTHCS B apXiBi, MOXKHA CKOPUCTATHUCS MICJsl TOTO, K BiH OyJe BiIHOBICHHUU Yy
MOYaTKOBOMY BHIJIsIIII, TOOTO po3apxiBoBaHMH (po3nakoBaHuii). PozapxiByBaHHs BUKOHYIOTH a0 Ti Xk cami Mpo-
rpaMHU-apXiBaToOpH B 3BOPOTHOMY HANpPSIMKY, a00 OKpeMi Mporpamu, sKi Ha3WBalOTh PO3PaxiBaTOpaMH, cepel
sakux HaOuTem Bimomumu €: ZIP, JAR, RAR. Ilix yac Bubopy KOHKpETHOTO 3aco0y s apXiByBaHHS (po3apXi-
BYBaHHSI) KOPUCTYBavi KEPYIOThCA OaratbMa KPUTEPisIMH, K TO MIBHIKICTIO POOOTH, KOSQIIIEHTH CTHCKYBaHHS
JAHWX, THTEepQeiic, CyMICHICTh TOIO. BaknuBuM € Te, mo A oJHOTO THITY (aililiB KpammM Moxe OyTH OIUH
apxiBaTop, a Juisl iHImoro — iHmwii [5].

Mera

MeTor0 IOCTiIKeHHS € 301IBIICHHST CePeIHBOr0 3HAUCHHS MPOIECY apXiBallii IJIsl BEJIMKOI KUTBKOCTI O11-
HOTHUITHUX (aiiis.

J1nst NOCSITHEHHSI ITOCTAaBICHOT METH HEOOXIIHO BUKOHATH TaKi 3aBJIaHHS:

- TPOBECTH aHaJi3 Cy4acHUX METOJIB Ta 3aco0iB apxiBalii JaHuX B raiysi iHQOpMaLiiHUX TEXHOJOTIH,
BUKOHATH X MOPIBHSJIBHY XapaKTepUCTHKY Ta chOpMyBaTH BUMOIU Ta oOpaTH it oOIpyHTyBaTu BUOIp METO Y,
10 3a70BOJILHSAB OM METI JaHOrO JTOCHIIIKEHHS,

- pPO3TISHYTH iCHYIOUi criocoOm apxiBaiii 32 KpoCIUIaT(hOPMEHOIO TEXHOJIOTIE0 Java;

- 3amIpOIIOHYBATH METOJ apXiBallii OAHOTHITHUX (paiimiB 3TiHO METH MaricTepchbKoi KBaiQikamiiHoi po-
00TH, PO3pPOOHUTH KITFOYOBI TPOIECH POOOTH METOAY apXiBallii OAHOTHITHUX (HailliB Ta BUKOHATH MPOTPAMHY
pealizaliro 3aIporoHOBaHOTO METOy apXiBallii OHOTUITHHUX (aiJIiB;

- TIPOBECTH TECTYBaHHS IPOIPAMHOTO MPOAYKTY T4 BUKOHATH aHAJTi3 OTPUMaHMUX PE3yJIbTATIB.

CyuacHi meToam apxiBauii 1aHux B rajysi inpopmauiinux TexHoJorii

XapaKkTepHOIO OCOOIUBICTIO YCiX HASBHHUX THUITIB iHGOPMALIMHUX JaHUX € X HAUTUIIKOBICTh. J{Jist moan-
HU, SIK JJIs Cy0’€KTa, HAAJIMIIKOBICTh WX JaHWX YacTO TOB’s3aHa i3 SIKICTIO OTPUMAHOI JaHUX, OCKIIbKH Taka
HA/UJTMIIKOBICTh TOKpANlye HAaM 3pPO3YMUNICTh Ta CHpUHHATTS Iiel nanmx. Ilpore, Koam MM TOBOPHMO IIpO
30epiraHHs Ta meperaBaHHA JaHUX 3aC00aMH OOYHCIIOBANBHOI TEXHIKH, TO HASBHICTh HAUIMIIKOBOCTI Bimirpae
JIy’Ke HETaTUBHY POJIb, OCKIJTBKM BOHA NMPHU3BOIUTH IO 3POCTAHHS BapTOCTi 30epiraHHs Ta MeperaBaHHS JaHUX
[4].

Oco0n1BO aKTyasJbHOIO € IS 33ja4a y BHUIaJKaX HeoOXiJHOCTI 0OpoOiIeHHsS BEeIMYEe3HHX OOCATIB JaHMX
MPY HE3HAYHUX YU HEJOCTATHIX 00’€Max HOCIiB MaHuX. Y 3B’SA3KY i3 I[MM ITOCTIHHO BHHUKAE 3a/a4a BiNIHTH Bij
HAJITMITKOBOCTI a00 MpoIlecy CTUCHEHHS Ta apXiBamii JaHUX.
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Ba3oBuii MPUHIKII, 0 € OCHOBOIO JUIA MPOLIECY CTHCHEHHS Ta apXiBallii JaHMX, MOJIATAE B €KOHOMiU-
HOMY OINMCAHHI TIOBIIOMJIEHHS, 3TiTHO SKOTO MOKIIUBE BiTHOBIEHHs HOTO MOYATKOBOTO 3HAYEHHS i3 MOXHOKOK0,
SIKa KOHTPOJIOETHCS [4].

AHaJii3 nigxoais, MeToaiB Ta Mojeseil apxiBauii JaHuUX

MeToau CTHCHEHHS Ta apXiBallil JaHUX MOYKHA PO3IUTUTH Ha J[BA THITH:

1) 6e3 cniotBopenns (loseless) — METOMM CTHCHEHHs Ta apXiBailii rapaHTyIOTh, 110 JEKOIOBaHi
nafi OyayTh B 30iraTucs i3 BUXiTHUMUY,

2) i3 Brparamu (lossy) — MeTOIM MPOLIECY CTUCHEHHS Ta apXiBallii MOXKYTh CIIOTBOPIOBATH BHXiJI-
Hi JaHi, 32 paXyHOK BUJQJICHHS HECYTTEBHX YacCTHUH JaHHX, IICJIS YOrO MOBHE BiJHOBJICHHS
HEMOJKIIUBE .

Meroau CTHCHEHHs Ta apxiBaulii JaHMX 0e3 BTpaT 3aCHOBaHI Ha YCYHEHHI HAJUIMIIKOBOCTI MOJAHHS Ja-
HUX. EeKTHBHICTh KOJyBaHHS JOCATAETHCS 32 PAXyHOK MOJaHHSI MaJIOWMOBIPHUX HOAINH OLIBII JOBTUMH CJIO-
BaMH, HIX MOAIH 13 BUIIOI0 HMOBIPHICTIO HACTaHHS.

SIxmo HMOBIpPHICTH HACTAHHSA TMOMIi € Jeske 3HaueHHs P, To, BimmoBimHO Teopemi lllenHOHA, IO MOAi0
BapTO KOAYBAaTH CIIOBOM 3aBIOBXKH -l0g2P GiT. MeTomu CTUCHEHHS Ta apXiBallil JaHUX SBHO a00 HESIBHO Ma-
I0Th B OCHOBI came 11¢ [4].

VY pesyneTati mporieciB e()eKTUBHOTO KOMyBaHHS «1» BHUXITHUX JaHUX CTaBHUTHCSA Yy BimoBigHicTe KC
(KC). KC cxmagaetscs i3 MOCTIIOBHOCTI ABIHKOBUX Iwp. CyKymHICTh KOJOBUX CIIB YTBOPIOE caM KOmA. Y
BUTIAJIKY, KOJH JOBKUHH BCiX KOJIOBHUX CIIIB CTalli, TO 3aCTOCOBYETHCS KO Ma€ (ikcoBaHy (IOCTiiHY) TOBKHUHY,
iHaKme — 3MiHHY. SIKIIO BHXIiIHI JaHi MOXYTh OYyTH BiHOBIICHI IO MAacCHBY KOJIOBHX CJiB, TO KOJYBaHHS He
NPU3BOJUTH 10 BTPAT JaHHX.

EdexTuBHiCcTh NpoOLIECIB CTUCHEHHS Ta apxiBallii BH3HAYAETHCS CTYHIHHIO CTHCHEHHS. CTYMiHB camoro
CTHCHCHHSI CTAHOBUTH 3HAYCHHS, SKE JIOPIBHIOE BIIHOIICHHIO 0OCATY BHUXIIHUX TaHUX 10 00’€MY BIAMOBIIHUX
M CTUCHYTHUX JIaHHX 1 BUMIPIOEThCS B KIJIBKOCTI pas3iB.

Bci MeToau cTUCHEHHS Ta apXiBallii HMPUIHATO PO3IUISATH Ha 2 KIIacH:

1) cTaTUCTHYHOrO KOXyBaHHS
2) CIOBHHMKOBOTO CTHCHEHHs Ta apXxiBauii [2].

VY cxemax MpoIieciB CTUCHEHHS Ta apXiBalii 9acTO 3aCTOCOBYIOTHCS OITOMIXKHI IEpPETBOPEHHS, 110 3a0e3-

NEYYIOTh Ta CIPHAIOTH BUKOHAHHIO €)EKTHBHOTO KOTYBaHHSL.

Mertoa Ta kpocniaTdopmeHuii 3acié apxipanii orHOTHIIHMX ¢aiiiiB
Po3pobiiennii MeTo npu3HaYeHUil Ui MPOLEeCiB ONTUMI30BaHOI apXiBallil BEJIMKUX KiJIBKOCTEH MalleHb-
KUX OJHOTUNHUX (ailiniB. B 0CHOBI poOOTH 3ampOrOHOBAHOTO METO/AY apXiBallii OJHOTHIHHX (aililiB € imes
3aMiHM TIOBTOPHOT'O BXOJPKEHHS LIIJIOr0 OJIOKa IaHUX MOCHIJIAHHSM Ha MOTMEPEIHIO MO3UIIII0 HOT0 BXO/KEHHS.
3aranbpHa cxeMa CKJIaJJOBUX Ta MPOIECiB METOy apXiBauii oqHOTUIIHUX (aiiiB 300pakeHa Ha puc. 1.

Daiin | Tpouec Ipouec Bu6GOpY
»|  QopmysanHs 3 MHOXKUHHU F Daiin t Ipouec
Daidn 2 MHOXHHHU o | HalTHIOBIIIOro > (dopMyBaHHS
Gatinis F pst " daitn, sx mep- OYaTKOBOTO
apxisaii LIOTO Ha BXiJ CIIOBHHKA
®Daiin N
_>
TIpouec IIpouec
BJJOCKOHa-
(hopmyBaHHS i : oaitn A
pO3MIpiB > Iporec _ JIeH-HA 1
. e > ’
KOB3a1040ro apxiBariii PO3MINPEHHS
OCHOBHMIA CJIOBHUK BiKHA CIIOBHHKA
EE——

1 |

3a norpebu

Pucynok 1 — 3aransHa cxema MeToay apXiBallil OTHOTHITHUX (aiiiiB

Merop apxiBauii OZHOTUIHUX (ailiB nependavae 3a0e3NeYeHHs Ta BUKOHAHHS TAKUX IPOLECIB:
1) TlpuiioM Ha BXiJ MHOXHHH (DaiiiiB;
2) Tpouec hopmyBanus MHOXHHE (aitniB F st apxisariii;
3) Ipouec Bubopy 3 MuOkHHU F HAWTHIOBIIIOTO (haiis, K MepIIoro Ha BXiJ;
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4) BHOKpeMIJICHHS TaKOTO KIIFOUOBOTO (aiiny;

5) Tlpouec hopMyBaHHs MOYATKOBOTO CIOBHHKA,

6) Ilporec GopmyBaHHS PO3MipiB KOB3aO40ro BikHa. «KoB3aroue BiKHO» B TJAHOMY BHUIIAJIKY € THHA-
MIYHOIO CTPYKTYpPOIO JaHUX, IO OpraHi30BaHa TaKUM YHHOM, a0 MICTHUTH B cO01 BBe/IEHY paHimie
iH(pOpMaio Ta HaZaBaTH 10 HEl TOCTYTI,

7) Tlpomuec apxisarii. [lepenbadae 3BepTaHHs 10 EICMEHTIB «KOB3AHOUOTO BiKHA» i 3aMiCTh 3HAYEHb
TIOCTITOBHOCTI, IO apXiBY€ETHCS, BCTABJICHHS IIOCHJIAHD Ha IIi 3HAYCHHS CBOEPITHOMY «CIIOBHHUKYY;

8) 3a moTpebu — mepexin 1o npoiecy GopMyBaHHS PO3MipiB KOB3aKOUOro BiKHA.

9) Ilporec BAIOCKOHANCHHS 1 pO3IIMPEHHS CIoBHUKA. [lepexia Ha mpoliec apXiBarlii 3HOBY;

10) ApxiBHuii aiin A.

3.1 Po3podka npounecy ¢popMyBaHHS IOYATKOBOI0 CJIOBHMKA

[pouec ¢popMyBaHHS CIOBHHKA Y CTaHIAPTHOMY BUKOPHCTaHHI anroputmy LZ77 ue ¢popmyBaHHS KOMOi-
HaIlii, 10 TIOBTOPIOETHCH 1 KOAYIOTHCS MapOIo:

— moBxuHa 36iry (match length)

— 3cyB (offset) abo aucranmis (distance).

TIpouec popmyBaHHs 1OYATKOBOIO CIOBHHKA

match
length

|

|

|

|

|

| —
| Enement
|

|

|

|

|

|

offset CJIOBHHU-

Pucynox 2 — I[Iponec popmyBaHHS CIOBHUKA

[Mig gac mpomecy GopMyBaHHS ITOYaTKOBOTO CIOBHHKA KOKHA Taka KOMOIHAIS «JOBXKHHA 30iry + 3CyB»
TPAKTYETHCS K KOMaH/Aa KOIIIOBaHHSI CHMBOJIB 13 MIEBHOI MO3HUIIIT «KOB3aI0UOTO BiKHA», 200 JOCITIBHO 3BYYHTh
tak: «[loBepHyTHCS Ha3al B CIIOBHHKY Ha 3HAUCHHS «3CYBY» CHMBOJIIB i CKOMIIOBATH 3HAUCHHS «OBKUHH 30i-
T'y» CUMBOJIIB, [IOYMHAIOYH 13 IIOTOYHOT MO3ULID».

3.2 Po3po0ka npouecy apxiBamii

Oco0nuBICTh PO3IJSIHYTOTO B IAHOMY METOJIi apXiBallil O/IHOTUITHUX (aiiiIiB € caM npolecy apxisaiii, sk-
TH TOJIATae B TOMY, [I[0 BUKOPUCTAHHS KOMOIHAIlT KOJOBOI AP «JIOBKHUHA-3MIIICHHS» € HE TIJIBKH MIPUUAHST-
HHM, alie i e(peKTUBHUM y THX BHIIAJKax, KOJM 3HA4CHHS NOBXHMHHU 30iry match length mepepuninye 3HaueHHs
3cyBy Offset.

B kiHIEBOMY MiICYMKY, CTYIIiHb €(heKTUBHOCTI IMPOIeCy Ta apXiBallii B JaHOMY METOJI apXiBallii 0 THOTH-
mHUX (aiiimiB 3aJeKUTH BiJ TOrO, HACKUIBKH 0arato B (aiijii MOBTOPIOBAHMUX KOMOIHAMIN, i HACKUTPKH BOHH Be-
JIMKI.

Le mpuBOIUTE HAC IO TaKOi 3alIPONOHOBAHOT i7ei: 3 METO0 30LIBITUTH KiJIbKICTh TaKUX OJIOKIB, HEOOXiTHO
«00’eiHaTHY» Bei (aiiiy, sIKi IIaHy€eThCsl apXiByBaTH, B OJIUH BEJMKUiA (aiii, 1 Bxke micist boro Horo, 1ei Benu-
kuit aitn, criuckaT. 3BiCHO, Takuid miaxing Oynae nyxe eGekTUBHUM JUiss OJHOTUNHUX (aiiniB (i BUNPaBIOBYE
MeTy J1aHoi poOoTH), i BKpail Hee(heKTUBHUM JUIsl PI3HUX THIIIB (ailyiB, IHIIMMHU CIOBaMHU, i3 pi3HUM npodirem
nanux. ToMmy 3acTOCYBaHHS 3alpONIOHOBAHOTO METOAY apXiBalil OMHOTHITHUX (ailyliB MOXKe JaBaTH BHUCOKI pe-
3yJIbTaTH POOOTH MPOIIECY apXiBalii.

OCKiNBKH 3ampOITIOHOBAaHUN METO]] TICHO OB SI3aHUH 13 3MICTOM JaHUX, IO apXiBYIOTHCS, MOYKHA TOBOPH-
TH IIPO EHTPOIIIIO.

B 3aranbHOMY BHINA/IKY, J1aHi, 0 OTPUMYIOTECS! IPHUHMaueM HECYTh KOPHCHY iH(QOpPMAIilo, SKIIO0 MA€ Mi-
CIle HeBU3HAYCHICTh BiIHOCHO CTaHy JyKepena JaHuX. BennumHa, 1m0 BU3HaYa€ HEBU3HAYEHICTh OKPEMOTO i-TO
MOBIJIOMJICHHS] HA3UBAIOTh YaCTKOBOIO eHTpomiero (1).

_ logzy
MO = Dy )

I Toni kinbKicTh iH(MOpMAaIii 1 HEBU3HAYESHICTD IS 1i€1 MHOKMHH BUIAIKOBHUX MOBiOMJICHh MOYKHA OTPH-
MaTH [MUITXOM yCepeIHEeHHS 1Mo BCixX enemeHTam nanux (2)-(3).

17



ISSN 1999-9941, “IHOOPMALIIIHI TEXHOJIOI'Ll TA KOMIT'MOTEPHA IHXEHEPIS”, 2020, Ne 1

¥ ()« e
160 = —Ep(x) 28 @

H(x;) = —Z P(x)logp(x;) 3)

ne H(x;) — earpormis.

He nuBnsance Ha Te, 0 € CHIBHAAIHHS 3aJ€KHOCTEH, BCE K SHTPOIIs 1 KUTBKICTh iHpopMarii € mpuHIH-
moBo pizHUMH. Cama eHTpOTIis, 0 BHPAKAE «CEPEeIHI0 HEBU3HAUCHICTH DKEpENiay JaHUX € XapaKTePHUCTHKOIO
JoKepela TauHX i, AKII0 HaM JIOCTYITHA CTATHCTHKA MOBIIOMIICHB, sIka MOXe OyTH BU3HAYCHA 3a3Malerinb. /(x) €
TIOTIEPETHHOI0 XapaKTEPUCTHKOIO 1 BH3HAYA€E KUNBKICTh NAHHUX, IO OTPUMYIOTECS i3 BXIIHOTO TOBiIOMIICHHS.
H(x) — e, Tax 3BaHa, Mipa HecTadi iHQoOpMaIlii PO CTaH OKPEMOI YaCTHHH SAKOiCh CHCTEMH YH cucTeMu. [Iporo-
PLIHHO HAaJIXO/PKEHHIO JaHUX PO CTaH CHCTEMH, EHTPOIIisl OCTaHHBOI cTae MeHIIor. CriBnaaiHHs Bupasis (2) i
(3) roBopuTh TIPO TE, IO KUIBKICTh OTPUMAHMX JIJAHUX B YHCIOBOBMY €KBIBAJIICHTI JOPIBHIOE EHTPOMII, 110 iCHYE
3aJIeXHO BiJl JpKepesia JaHWX Ha PO3IVISIHYTIH YacTHHI KaHally 3B SI3Ky TI€I0 KUIBKOCTI iH(OpMaLil 3 eHTPOIII€0,
1110 YITKO IPOSIBISETHCS AiaIeKTHUHUN 3aKOH.

CepeniHe 3HaYCHHS SHTPOIIT 1aHUX TP OJJHAKOBIH KUIBKOCTI €IEMEHTIB MOXKE BIAPI3HATUCS 3aJIE)KHO BiJl
CTaTUCTHKH 1 XapaKTEPUCTHK CaMHX NaHHX. [1i1 4ac HAsSBHOCTI 3B’SI3KiB 3aJIC)KHOCTI MiXK CJICMCHTAMH JTaHHX,
CHTPOIIISI CTa€ MEHIIOK. Y BHIIaAKaX, KOJH 3B SI3KH 3aJI)KHOCTI OXOIUTIOIOTH 2 a00 3 eeMeHTH, Toxi Gopmyna
JUTST OOYHCIIeHHS eHTpomil ctaHe (4) 1t 2 exeMeHTiB 1 (5) mist 3 eJeMeHTIB.

H(x) = —ZZP(XD xj)lo.gap(xij xj)’ 4)
H(x) = _Zzzp(xu xj: X )IOgap(xinjJ xk) (5)

Ti mouaTKoBI 1aHi € KPAIIUMH, Y SIKMX IOKa3HUKU €HTPOIIi € ONTUMaIbHUMH. BUMiIpOM HacKUIBKH JaHi 3a
CBOEIO CHTPOITIEIO BiIPI3HIETHCS ONTHMAIBHUX AHKUX, MOKaXxe Koe(ilieHT apxisarii (6):

_ &)
H({x)max (6)

ae H(x) — peanbre; H(X)max — €HTpOITist BIAMOBIIHOMY HOMY ONITHMAIBHOTO MOBITOMIICHHSI.
SIK11o faHi, Mo HEe € ONTUMAIBHUMHU 1 ONTUMAJIBHI JCsIKi JaHi XapaKTePU3YIOThCS OJHAKOBUM 3HAYCHHSIM
SHTPOIII€T, TOJI CTIpaBeINBa Taka PiBHICTH (7)

n*H(x) =n'+ H(x)max (7

Jie N — YHUCIIO €JIEMEHTIB HE ONTHMAJILHOTO MOBIJOMIIEHHS JAaHUX; N' — YKMCIIO €JEMEHTIB BiTHOCHO OII-
THMaJIbHOTO MOBIIOMIIEHHS TaHUX.
OCKiIbKH €HTPOITis JJIsl ONTUMAIbHUX JaHUX € MaKCHMAalbHOK, TOJ YHUCIO EIEMEHTIB HEONTHMAIbHUX
JAaHUX N 3aBXAu Oyme OUTBIION BiJ KITBKOCTI €IEMEHTIB BiIMOBITHUX ONTHMANBHUX maHuX N'. I Tomi xoediri-
€HT aXiBYBaHHS MOXKHA BHPA3UTH Yepe3 KiTbKIiCTh eJIEMEHTIB MOBiTOMIICHHS (§)

- ®)

Tak, peanbHi JaHi TOJI PU OJHAKOBIH cTyneHi iHGOPMATHBHOCTI BOJIOJIIOTh BU3HAYEHOIO HAJUIMIIKOBIC-
TIO B CBOiX €JIEMEHTaX Yy MOPIBHSIHHI 3 ONTUMAIBHUMH JaHUMH. [iiicHUM KoedimieHTOM apXiByBaHHS BBaXKaTH-
MeMo (9)

K, = Nin
4 Nout, (9)

ne Nin — KiTBKICTh IBIKOBHX pO3PsIiB HA BX0Ai MeToay apXiBallii. Nout — KITBKICTE JBIIKOBHX PO3PSIIB

Ha BUXOJII METOJTy apXiBairii.

B pamkax gaHoi poOoTH 1ie OyJI0 eKCIIepUMEHTAIBHO JOCIIIKEHO aBTOPOM, 1 BUSBJIEHO, 1[0 TEKCTOBI (haid-
mm Oyinu 3aapaxiBoBaHi Tipuie 3a daitnu pessiiiinoi 6a3u ganux. Came neil GpaxT MOSCHIOE THM, IO B TEKCTO-
BUX (4N IHIIMX CKIagHUX (GopmaTtiB) daiinax, HasBHE DOCHTh HE3HAUHE YMCIJIO TIOBTOPIOBAaHMX OJIOKIB B HMX
(hatinax.

B tabmumi 1 HaBegeHO eKCTIEpUMEHTAIbHI AaHi apxiBalii OJHOTHITHUX (haiiIiB MO OAHOMY Ta OJHOTHITHHX
(attniB y kimpkocti 10 mT. Ta 100 mT.
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Cepe/He 3HaUCHHS MpoLeCy apxiBallii ast pisHux Tumis daitaie Arhy, po3paxoBane [is Ipolecy apxiBarii
JUISL PI3HUX THIIB (aiiiniB, KiNbKicTh — 1 ¢aiin, npouecy apxiBamii 1uist oqHOTUIHUX (aiiiB, KinbkicTs — 10 daii-
JIB Ta TpoIecy apxXiBarlii it OMTHOTUIMHUX (paiiiiB, KimbKicTh — 100 daiiis.

Tabmms 1 — CepenHe 3HaYCHHS TpoIIeCy apxXiBarlii

Tun ¢aiinis Arhp — 1 daiin, % Arhy — 10 Arhp — 100 daii-

¢aitnis, % B, %

Tlokyment (*.docx) 62,875 40,33 474

Jlokyment (*.doc) 37,7825 32,567 357
TexcTosmii (*.txt) 55,305 47,376 56,78
Basu gannx (*.accdb) 18,89 83,02 85,189
Tpadiuni daitm (*.jpg) 2731 285 30,01

3ByKoBi (aitin (*.mp3) 76,4 77,08 785
HTML (*.html) 14,74 24,129 35,67
VCEPCAIHCHE 3HAUCHHA 41,9003571 50,612 52,75

IMOKa3HHMKa apX1BYBaHHS

Ha puc. 3 HaBeneHo rpadiuHe MpeACTaBICHHS Pe3yNbTATIB JOCHIIKEHHS MPOLIECIB apXiBalii i BUSBICHO,
10 po3poO0eHnii MeTo I apxiBawii OMHOTHITHUX (aiiIiB rapHO Ipalioe B yMOBax HasBHOCTI He MeHIue 10 ¢aii-
JiB Ha BXOJi METOMY, a MPU HASBHOCTI OuLIIIOI KimbkocTi (100 i Gimbiie) oqHOTUIHKUX (aiiniB 3HaueHHs Arhp
pocre.

CepeagHe 3Ha4YeHHA Nnpouecy apxisauii
no Tunam

=
& s ¥

—Arhm—1 $aiin, % =———Arhm— 10 daiinis, % Arhm — 100 daiinis, %

CepenHe 3Ha4YeHHA Npouecy apxigauil
Mo KiNbKOCTIi oaHOTUNHKX dannie

Pucynok 3 — Jliarpama npouecy apxiBauii

3anpornoHoBaHuii METO/ apXiBallii OIHOTHIHUX (aiiIiB Aa€ NPUPICT CepeHBOr0 3HAUSHHS MPOLECy apXi-
Bauii Ha 10,85%. A 3i 301IbLICHHIM KUIBKOCTI OMHOTUITHMX (hailitiB [uis npouecy apxiBauii el NOKa3HUK MOXKe
BCe OlIbIIE 3pOCTATH.

BucHoBKkH

[TizcymxoM BHKOHAHHS J@HOTO JIOCIIKEHHsI pOOOTH cTajia po3po0Ka METOY Ta KpocIiaTr()OpMeHOro 3a-
co0y apxiBanii oqHOTHIHMX (ainiB. Bucokuii piBeHb BUKOHAHHS IOCTaBJICHOT NMPHKJIATHOI 3a1a4i BUPILICHO
3aco0aM¥ MOBH IIpOTrpaMyBaHHA Java.

Po3pobiiennii MeTox npu3HaYeHUil Ui MPOIECiB ONTHMI30BaHOI apXiBallil BEJIMKHUX KiJIBKOCTEH MaJeHb-
KUX OJHOTUNHUX (ailniB. B OCHOBI 3ampornoHOBaHOTO PoOOTH METOAY apXiBallii OJHOTHITHHMX (GaiiiB € ixes
3aMiHM IIOBTOPHOTO BXOJKEHHS IIJIOr0 OJIOKa JaHWX MOCHJIAHHAM Ha TONEPEIHIO MO3HIII0 HOTO BXOKEHHS.

3okpema, y po0OTi OTpuMaHi Taki HAyKOBi pe3yJbTaTH:

- BIepIIe 3aIPOIIOHOBAHO METOJ apXiBallii OMHOTUITHHX (aiiIiB, IKUH JO3BOJISIE 301IBIIUTH CEPETHE
3HAa4YeHHS IPOIIeCy apxiBarii ogHOTHITHUX ¢aiiniB Ha 10, 85%;

- BIIOCKOHAJICHO Tpoiiec popMyBaHHs OCHOBHOT'O CIIOBHHKA 32 PAXYHOK 3aCTOCYBAaHHS METOY «KOB3HO-
To BiKHa» 70 fioro ¢popMyBaHHS;

- BJIOCKOHAQJICHO ITPOIIEC apXiBallii 3a paxXyHOK 3aCTOCYBaHHsI BJOCKOHAJIEHOTO Tpoliecy (GopMyBaHHS OcC-
HOBHOT'O CJIOBHHKA.
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[IpakTHyHe 3HaUCHHS OJICP’KaHUX PE3YJIBTATIB MOJIATAE Y TAKOMY: PO3POOJICHO HOBUIT METOA apxiBauii o1
HOTHITHUX (haiisliB, BIOCKOHAJIEHO Npolec (JOpMyBaHHS OCHOBHOTO CJIOBHHKA 32 PaXyHOK 3aCTOCYBaHHS /10 HOTO
(hopMyBaHHS METOIY «KOB3HOTO BiKHA»; PO3pOOICHO aNTOpUTM POOOTH (HhOpMyBaHHS OCHOBHOTO CJIOBHHKA OJ-
HOTUIHHX (HAMIIiB, SIKHHA T03BOJIsIE e(heKTHUBHINIE CTUCKATH BENUKY KiTBKICTh OJHOTHITHUX (ailliB; po3podiaeHo
IpoTpaMHuii 3aci0 I apXiBallil OAHOTHITHUX (aiIiB.

B pamkax manoi poOOTH BHABIICHO, IO pO3pOOICHNH METOA apXiBallil OMHOTUIHUX (DaiiiliB rapHO IpAaIfoe
B YMOBax HasBHOCTI He MeHmIe 10 ¢ailiB Ha BX0AI METOy, a MpH HasBHOCTI Ounbmoi KinekocTi (100 i 6inbie)
onHoTHIHUX (aitnie 3HaueHHs Arhy pocrte. 3amponoOHOBaHMN METOA Ja€ TMPHUPICT CePeNHBOTO 3HAYCHHS MpOLie-
cy apxiBanii Ha 10,85%, a 31 301IBIIECHHSAM KUIBKOCTI OTHOTHITHUX (aiiyIiB AJIst Mpoliecy apXiBaril ueil moka3HuK
MOXe€ BCe OLIbIIe 3pOCTaTH.
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