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BeeneHue

B HacTosuwee Bpems 6onbLIOE pacrnpocTpaHeHue
NoAy4Ynni MoOubHbIE BbIMUCINTENbHbIE YCTPOWCTBA
W pasnuyHana BCcTpansaemas TexHuka. 4acto Mobunb-
HO€ YCTPOMCTBO B3aUMOOENCTBYET C HEKOTOPLIM CTa-
LIMOHapPHbIM B paMKax MoAenu «knmeHT—cepaep». Ha-
npumMep, Tak MOXeT CTPOUTLCS paboTa 3/1EKTPOHHbIX
3aMMNCHBIX KHVXXEK, MCMOB3YIOLLNXCA B Ka4yecTse Tep-
MuHana gns paboTbl ¢ yaaneHHor 6a3on gaHHbIx. Mpu
3TOM CepBepy nepenarnTcs rnasHeiM obBpasom 3a-
MpOCbl, a KNNEHTY — TpebyeMbie OaHHble, T. €. 0OMeH
aCYIMMETPUYEH, U OCHOBHAS Harpyaka NoXUTCS Ha Ka-
Hasn CBSI3M OT cepBepa K KMeHTy. [1oaTomMy npu opra-
HU3aun MHOOPMALMOHHOIO B3aUMOLENCTBUS MEXIY
MOOW/IbHBIM U CTAUMOHAPHbLIM YCTPOWCTBAMU 4acTo
BO3HMKaeT npobtnema sahdEKTUBHONO UCMOIb30BaHUA
KaHana ceBaA3u. IKOHOMHOE KoAnpoBaHue nepecsinae-
MbIX COOBLLEHNI (CXaTue AaHHbIX) MOXET CYLLEeCTBEH-
HO YBE/IMYUTL PeasibHYK MPOMNYCKHYK CNoCoBHOCTb
KaHana. Ho npumMmeHeHne cxatus gaHHbiX 3aTpyaHs-
€TCS TEM, HTO AJ19 MOOUSIbHBIX Ui YNpaBnseMblx BCTpa-
MBaeMblX YCTPOWCTB XapakTepHO Hanunyme CpaBHU-
Te/IbHO ManbIX BbIMUCTIUTESNbHbLIX pecypcos. dexkoau-

Paccmarpusaetcs 3aaada apHekTUBHOrO CxXaTusa AaHHbIX P XECTKUX OrPaHU4YeHnsX Ha Pecypcbl AeKOo-
fepa, B epsyto odepenb rno namsty. CpaBHMBaeTCs 3 OeKkTUBHOCTb Pa3ianyHbIX METOAO0B NPy aaanTUBHOM
u cTatmdeckom roaxonax. [as cpaBHUBaeMbIX MPOrPamMM oKasbiBAETCS B3aVUMOCBSA3bL AOCTUraeMoro Ko-
apGUUMEHTa cXaTusi, CKOPOCTH AEKOAMPOBAHUS 1 TpeByeMoro A5 AeKoAupoBaHus obbema namarv (O3Y
unu M3Y). OCHOBHOE BHUMAaHWE YAEeNSeTCS SKOHOMHOMY KOANPOBAHMIO TEKCTa HA €CTECTBEHHOM SI3bIKE.

The paper concerns the problem of effective data compression under the severe restrictions on decoder’s
resources, most of all memory consumption. The effectiveness of various methods is compared in adaptive
and static modes. The relation between compression ratio, decoding speed and memory consumption (RAM
or ROM) for decoding is shown for compared programs. The problem of text compression is specifically

poBaHue A0SIXXHO TpeboBaTb HeGONbLUMX 3aTpaT one-
paTUBHOM NamMaT U NPOLLECCOPHOro BpemMenu. Mpu
3TOM TPEebOBaHUA K anropuTMy KOOAWMPOBaHUSA (CxXa-
TN} 3HAYUTENBHO MEHEE XECTKMeE.

HeobxoanmMo npuaHaTb, 4TO BONPOC 3P EKTUBHO-
CTW anropuTma ¢ TOYKU 3PEeHUs NCrob3yeMoro obbe-
Ma namatu (O3Y u/unum MN3Y) n ckopocTn KoamMpoBsa-
HUS/0eKOANPOBaHNS HEPEOKO OCTaeTCd 3a pamMkamu
ny6nuvkauunii. YacTo cpaBHeHWe MEeTOA0B U anropuT-
MOB MPOU3BOLANTCS TOMBKO MO KO3DDULMEHTY (CTe-
neHn) cxartma K.

Mpo6nema 3KOHOMHOFO AeKOAMPOBAaHUA KOO0B
XaddpmaHa ocBelleHa B nutepaTtype CpaBHUTENbHO
noapo6bHo. Cpeaun paspaboTaHHbIX anropuTMOB Hau-
tonee ahHEKTUBHBIM MO KPUTEPUAM pasmepa NUCrosb-
3yemMoin npu OeKogmpoBaHuM namaTth V 1 CKopocTu
0EeKOAMPOBaHNA 9BNAETCA, NO-BUAMMOMY, CNocob ae-
KOZMPOBaAHUA KaHOHMYeCcKoro koga Xadodmana. Pas-
NNYHBIE MOAMUMKALMKW STOrO anroputMma paccmaTpm-
BaOTCS, Harnpumep, B pabotax [4, 5].

B paboTax [6, 7] OnucbiBaIOTCS BApUaHTLl anropuT-
MOB ¢ PPM-mMoaenmpoBaHmMemM HU3KMX nopsaaKoB (nops-
nok O < 3), HoO He nNokaszaHa 3aBUCUMOCTb 40oCTuUrae-
MOT0 3Ha4eHna K ot V. Takoke npaktuieckn oTCyTCTByeT
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CpaBHEeHKe NO CKOPOCTU KOAMPOBaHW:A/0eKoaAnpoBa-
HUs. [TpOCTble B3KOHOMHbBIE CXEeMbl KOHTEKCTHOro MO-
Oennposanus onmcaHbl B pabotax [8, 9], HO Npu 3TOM,
ONAThb X, He 4aeTCHA Pa3BEPHYTOro CPaBHEHUs No 3Ha-
yeHusim ckopoctn V u K. B paGoTte [10] paccmartpu-
BalOTCs Ccrnocobbl yckoperus PPM-cxaTus 3a CHeT yBe-
nunyenuna K. MNpegnoxeHo KoOUpoBaTs He CUMBOJL, a ero
MO3ULMIO B PAHXMPOBaHHOM CNIUCKE CMMBOSOB, BCTPe-
YEHHbIX B KOHTEKCTE, a TakXe UCrnonb3osaTs bonee Obi-
CcTpble, Yem apudmeTnieckoe cxaTtme, HO MeHee 3d-
dekTuBHbIe Mo KpuTepuio K crocobbl KOAMPOBaHNSI.
Bonpocy 3asucriMmocTn K (V) ocoBoro BHUMaHNS He
yaensaeTcs.

B cTtatbe npuBOoOaTCS pel3ynbTaTbl N0 OLEHKE Npu-
MEHWUMOCTW pa3HbiX METOAO0B CXaTus 6e3 noTepb WH-
dopmMaumm Npuv pelleHun onucaxHown sagadm. Cpas-
HMUBAIOTCS TaK Ha3biBaeMble «yHMBEpCaNbHblex MeTO-
Obl CXaTua OaHHbIX, T. €. Te, KOTOopble, KaK MNPUHATO
cymTaTh, HE OPUEHTUPOBAaHbLI HA JaHHble cneunanbHo-
ro suaa. bonee nogpobHO paccMaTpuBaeTcs BONPOC
3pPEKTUBHOIO CxXaTUA TEKCTOBbLIX AAaHHbLIX, MOCKONbKY
4acTo nepegaetca u o6padarbiBaeTCs MHGOPMaLUNS
MMEHHO Takoro tuna. OCHOBHOE BHUMaHVe yaenaer-
€S COOTHOLLEHWIO Mexay o0bLeMoM namaTtn, Tpebye-
MbIM 0N AEKOAVPOBAHWS, 1 KOSDPUUMEHTOM CxXaTws.

CpaBHMBaEMble MEeTOLbi CMaTha OAaHHbLIX

[Mpn cpaBHEHUN UCTMONML30BANNCH METOAb! CXaTuns
Ha OCHOBE MpecKasarys No YacTUHHOMY COBMNAAEHWNIO
(PPM), na ocHoBe npeobpazoBaHua bappoyza—Yune-
pa (BWT), cnoeapHble Metonbl cemencts LZ77 n L Z78.
Mpy 3TOM ONA CTaTUCTUHECKOrO KOAMPOBaHUA npu-
MEeHSANOCh apudmMeTUiecKoe cxaTue gaHHbIX MeTo40B,
WHTEPECYIOLLIMACA YuTaTeNnb MOXET 06paTUTLCS K pa-
6ore [1].

MycTb KOQMPYETCs NoCNenoBaTenbHOCTh S = {s,-}N
OnnHbl N, cCOCTaBfieHHasa N3 CUMBOJI0B KOHEYHOr O ar-
daBuTaA, sie A=(ay, ap, ...,an,). MoWHOCTL A ByneT
0603Ha4aTbea kak Ny, Ny =| Al . Koneunaa nocnenosa-
TebHOCTb Wy = 5152... 51, Sj € A, Ha3biBaeTCa CIOBOM B
andasnte A (/ — pnunHa cnosa). MNpouyecc Koanposa-
HWS 3aK/I0YAETCA B OTODPaKEHVIV OTAEbHBLIX CNOB W)y,
COCTaBNAWMX S, HA MHOXeCTBO cnoB Wg B KOAOBOM
andasute B, vunu kogoBbix CnoB. COBOKYMHOCTL BCEX
konoBbIx cnos {Wpg} obpasyeT koa. Ecnu ans Bcex Wg
AnvHal oanHakoea, TO KO, HadbiBaeTCsa PaBHOMEPHbIM,
a | onpepgenseT anvHy koaa. MiHade noa annHon Kkoga
NOHUMAETCs CPeaHsas OnnHa KOLOBbIX CITOB Ha OCHOBA-
HW BEPOATHOCTY VX MCRONB30BaHNS. [1py NOCUMBO/Ib-
HOM KoampoBaHun Bce Wy nmetot [ = 1; COOTBETCTBY-
owmii kon, {Wpg} 4acTo Ha3blBaOT HEBNOYHBIM.

Ecnn ncxopHble gaHHble S MOryT ObiTb OAHO3HAY-
HO BOCCTaHOBEHbI MO MaccuBy COOTBETCTBYIOWMX W,
T0 oToBpaxerHne Wy — Wg He npuBOoOvT K MOTEPE UH-
dopmaumu, T. e. aenaetcs 6e3yluepbHbiM, 6e3 nNoTepsb.

OPDEKTUBHOCTL CXATUSA KaK XapakTepucTrka co-
KpaLleHust paamepa npeacrasieHns uidopmauunm oT-
HOCUTENBLHO UCXOOHOro GyaeT onpenensTbes Koadh-
durureHToM cxatus K. C y4eTom CoxXunBWenca tpa-
avuny K 6ynert namepsTbea B «buitax Ha 6ainT« (6ut/
6aiiT). B aTom cnydyae nokasbiBaeTcs, ¢ NOMOLUbIO Ka-

KOro KoNnmyecTsa OUTOB B CpefHEM NpeacTaBnaercs
1 6allT UCXOoOHbIX (HecxaTbliX) AaHHbiX. Hanpuwmep,
K =4 6uT/6aliT COOTBETCTBYET CXaTWio B 2 pasa. Yem
3Ha4YyeHue K MeHbile, TEM CXaTne CUNbHEee, «ydlle».

MycTb OCYLLECTBAKETCA NOCUMBObHOE KOAMPOBa-
HUe s;e A =(ayq, @z, ..., an,), ¥ S; NPEOCTaBNAIOTCA C
MOMOLLIbIO PaBHOMEPHOro koga. Torga onvHa 1akoro
kona / =logy Ny 1 6uTtos.

B tabn. 1 npencraBneHbl OLEHKW 3aTpaT namstu
V npu gekoampoBanuu onsa pasnnyHbix Metonos. Mpu
pacyeTte 3Ha4yeHni B BanTax NpruHNManoch, HTO UCXO4-
Hble §; NpeacTasnsioTes 1 6aiTom, T. €./ =8 BUTOB, U1
CChiJIka Ha ¢SYenky namdaTn (MaccwuBa) 3aHuMaeT
2 Harita. 3710, B 4AaCTHOCTW, NpenonaraeT, 4To Cebifika
Ha OThenbHbi S; 3aHMMaeT 2 Baita. OrpaHuyieHne
pasmepa pasnuiaemoro ¢pparmverta S oo 216 anemen-
TOB NPEenCcTaBseTCa pasyMHbIM 18 VHTEpecyloLLein
3aga4n.

MprBeAeM HEKOTOPLIE NOACHeHVS K Tabn. 1:

1. OueHka He BKJOYaeT pacxobl M0 XPaHEHWIo
0eKoaMpoBaHHON S. Mpu HEOBXOAMMOCTM TaKOro yye-
Ta cnenyet nobasuTe N -/ BO BCex Crydasx, Ucko4as
LZ77.

2. Ons LZW seipaxenvie N - ((logs N1+ /) coot-
BETCTBYET BapuaHTy xpaHenus N ¢dpas. MoxHO 0ath
BEPXHIOID OLEHKY pasmepa cnosaps kak (N — 1 + Nj)x
x ([logy (N = 1+ Ny) 1 + 1), nockonbky B Hauxyawem
cnyvyae K MMeioLWnUMCca Mo Onpenenesnto B cnoeape
N4 dpaszam npn obpaboTtke S gnmHoint N MoxeT no-
Basuteca N — 1 dpaa.

3. KaHoHwu4eckoe koamposaHue no XadpdmaHy oT-
NMHAETCH TEM, 4TO, BO-NMEPBbIX, KOAO0BLIE crioBa Wy MeHb-
e 4SiHbl YUCNEHHO MeHblle Wy Bonblen anuHbl, 1,
BO-BTOPbIX, Wg paBHOIN O/MHbI Y1CNEHHO BO3pacTaloT
B andaBuUTHOM MOpPSAAKe COOTBETCTBYIOLWMX UM CUM-
Bonios andasuta a; € A [4].

4. Buibop paspsaHOCTM CcHeTyMka 4acToT npw
apndmMeTHecKoM CxaTum 3aBnucnut ot Ny v npegno-
naraemowt GyHKUMK pacnpeneneHns 4actora; e A. Hem
MeHbLLIEe Pa3pPaaHOCTb, TeM, B 0bLLEM cnydae, rpybee
OLEeHKa 1 COOTBETCTBEHHO XyXe cxaTue. Kak rnpasu-
1o, npu nobanToeon 06paboTke UCNoNL3YITCa 16-pas-
PAOHBIE CHETYUKY UMK, pexe, 8-paspsigHble.

OnucaHue nporpamMmMHbIX peanu3auuia
cpaBHUBaeMbIX METOL,0B

CpaBHerne 3dDeKTUBHOCTN pasdHbiX METOLOB fPO-
M3BOAMAOCH B ABYX PEXUMaX — afanTUBHOM U CTaTU-
yeckom. B nepsom cnydae obpaboTka afantusHa, u
COOTBETCTBYKOUIME CTPYKTYPbI AaHHbLIX OOMKHbI HAXO-
autecsa 8 O3Y. Bo BTopom cniydae Moaesb (CroBapb)
burKcupoBaHa v 3apaHee 3agaHa, NosTOMY CTPYKTYPbI
OaHHbIX MOFyT pasmeuwiatecs 8 [13Y. 3agayva ontumMmn-
332UV anropuTMOB U peanuaauuii No CKopocTu SaB-
HbIM 0B6pa30oM He CTaBuiach U He peluanach.

PPM. Vicnonb3oBanacb aBTopckasa peanusauus
PPM. Bo BCcex cnyyasax npumeHancs anpuopHbIi cno-
cob OUEHKW BEPOATHOCTK yxoda no metomy D [1].
MpumeHanucb pasnuynble PPM-mopenu. TlycTb
CML — koHTekcTHas mogenb nopsgkal < O, cooTBeT-
CTBYIOLLAA HEKOTOPOMY KOHTEKCTY CL pavHbI L. lMNapa-
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B Ta6aumuya 1. OueHky 3arpat namaTy V npu gekoauposaHuy OJs1 PasinyHeIX METo408B
Hanbonee BepoaTHOe 3Haverue V,
CTpyKTYpa LaHHbIX V, bur Gai
ant
Cxarune npu ucrnons3osaHum BWT
1. BRoK, Nony4yeHHbI Npu NpeobpasosaHun N - N
2. Maccus ana onpeaenenvs nepeoro cTonéua oTCoOpTUPOBaH- Ny ! N,
HOI MaTpuubl
3. BekTOp 06partHoro npeobpasosaHms N - Tlog, N1 2N
4, MaccuB ons AEKOAUPOBAHUS «CTOMKWU KHUM». CTPYKTYPY MOX- Ny - ! -
HO COBMECTUTbL C (2)
Uroro 3N+ Ny
LZ77-kon
1. Co6CTBEHHO AEKOANPOBaHHbIN dparMeHT N - | N
Uroro N
[ ZW-kon
1. Cnosapb. CTpyKTypa cnosaps: =N+ ([log, NT+ 1) 3N
CCbifika Ha POAMTENLCKYID dpasy;
nocnenHuii cumeon Gpassbl
2. Ctek ana ¢popmMupoBaHust cnosa (Cnoso GopmupyeTca cnpasa Liax * ! Lnax
Haneso,T. €. NOCNeAHWIA S; ONPEAensaeTca B Nepayio 04epeab),
L oy — MakcUmansHas anuHa dpassl
Uroro BN+ Lo
KopuposaHue rno XappmaHy (kaHOHNYeckoe)
1. base[i] — 4ACNO HENUCTOBLIX 3/IEMEHTOB Ha YPOBHE /3 L — N Lnax
MakcuMmanbHas AnnHa KOA0BOro cnosa B 6murax log, ?J “Lnax
2. alph[i] — andasuT, ynopsaoieHHbIn N0 AnvHe KOJ0BOro cno- Ny - I Ny
Ba U €ro YMCNOBOMY 3HAYEHUIO
3. offs[i] — vhaexkc Maccusa alphli] Takol, 4to alphloffs[i]] — nep- Linax = ! Lnax
BbI NUCTOBOM y3en (CUMBON) Ha ypOBHe |
Urtoro Na+ 2L 4
ApumeTuueckoe cxarme
Habop c4eTynKoB 4acToT AN KaxAoro S; N, - Tlog, N1 2N,
Uroro 2N,

MeTp O — MakcuUMasbHbI MOPSA0K KOHTEKCTHbLIX MO-
nenen, onpepengowmn nopsaok PPM-mozenm ncrou-
Huka gaHHbiX. PPM 2-0 o603HaveHa Moaesb, COCTOs-
was Tonbko na Habopa CM2 n ogHon CMY. Ananoruy-
HO PPM 3-0 Bk/to4aeT coBokyrnHocTe CM3 1 ogHy CMP.
0O60o3HayveHus PPM 2-1-0 v PPM 3-1-0 pacwumdpoBbi-
BalOTCA CXOOHLIM 06pa3oMm.

Bbinn paccMOTpeHbl ABa BapuaHTa opraHusaumn
CTPYKTYP AarHbIX ana PPM, nmeHyemble aanee kak (A),
(B). Ans o60mx BapUaHTOB MOMCK KOHTEKCTHOWN MOoAe-
M ANa S; BbIMOSHANCS C MCNOJSIb30BAHWEM XeLLMpOo-
BaHuda. B cnydae (A) KOHTEKCTHas moaenb CM* Bce-
FAa COOTBETCTBYET POBHO OAHOMY KOHTEKCTY Ck, B cny-
yae (B) — Habopy noxoxux CL, roe «noxoxecTb»
3apaeTcs xew-dyHkumen. Ona (A) 3HaYeHUIO xelu-
GYHKLUMM MOXET COOTBETCTBOBATDL XELU-LENOYKA KOH-
TeKCTHbIX Moaeneit CME, ana (B) xew-Lienoyka BbIpoX-
[aeTcs B OAHY KOHTEKCTHYIO MO4ENb.

[na BapuaHTa (A) MCNONb30BANUCh CTPYKTYPbI:

1) «KOHTEKCT» (9K3EMMNAP CO3[aeTcs AN BCTpe-
4eHHoro koHTekcta CML), umeeT nons:

— ShuM — YMUCNO PasinyHbIX CAMBOJOB, BCTPEYEH-
HbIX B KOHTEKCTE, 1 BanT;

— sptr — ykazaTtenb Ha MaccuB ONUCaHUn CUMBO-
JIOB, BCTPEYEHHbIX B KOHTEKCTE, 2 OanT;

— cnext — ykasaTenb Ha CNneayowmi «<KOHTEKCT» B
xell-uenouke, 2 6anT;

— cnt[] — coBCTBEHHO KOHTEKCT Kak MaccuB CUM-
BONOB, L HanT;

2) onucanue cuMBona (3K3EMNIAP co3aaeTca 4
CUMBONA, BCTPEYEHHOIr 0 B KOHTEKCTEe CL):

— Sym — COBCTBEHHO CUMBON §;, 1 6anT;

— freq — 4ncno nosiBNeHnin s; B COOTBETCTBYIOLLEM
KoHTekcTe CL, 1 Baitr.

B uensx 3KOHOMMWM namsaTu  MCNOSb30BaUCH
8-6uToBblE cyeTunku. Ecan CME cogepxana 1 cum-
BOJ1, TO OH OMMCbLIBANCS HEMOCPEACTBEHHO B nosne sptr
CTPYKTYPbI «<KOHTEKCT».

Ana Bapuanta (B) HET HEoBX0OUMOCTM B NONAX
cnext n cnt[] CTPYKTYpbl «KOHTEKCT». [103TOMY KON-
4eCTBO NamMaTh, OOCTYMHOW ANA XpaHeHUsa onucaHunit
KOHTEKCTOB W OMUCAHUIK CUMBOJIOB, BoMblle. ITO MO-
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XEeT KOMMEHCUPOoBaTb BOSMOXHOE CHUXEeHNE TOYHOC-
TV OuUEeHKU, 0BYyCNOBNEHHOE WCMNOJIb30BaHMEM OAHON
CML ons Gonee yeM 0OHOTrO KOHTEKCTA.

Bo Bcex cnydasx Tpebyetcsa xew-tabnuuia, B auen-
Kax KOTOPOW 3annNCbIBAIOTCA CCbIIKU Ha XeLl-Lernoykn
KOHTEKCTHbIX Moaenen, MMetoLLmnx OANHaKoBOe Xell-
3Ha4YyeHue KoHTekcTa. g aganTruBHOro pexuma Tpe-
OYIOTCS TakxXe CTPYKTYPbl MEHEAXEPOB KOHTEKCTOB 1
cumBonos. OHWM OOMXHbI obecneyrBaTs BblaeneHue
namMaTy NP CO34aHWU HOBbIX KOHTEKCTHbIX MOLENEN
{onmncaHnn cMMBOSOB) 1 COOPKY «Mycopa» npw yaa-
nenun. CTpykTypa MeHexepa O0JKHA BKOYaTb, No
KpanHel Mepe, MaccuB (LLenoyKy) ykazaTenen Ha CBo-
6oaHble BNOKM MaMATW C yKaszaHuem Kux pasmepa.
Mo3TOMY KaXbl 3NeMEHT CTPYKTYPbI AaHHbIX MeHe[ -
xepa nmen nons:

— ptr — ccbinka Ha cBoBOAHLIA BGNOK NMamaTu,
2 HanT;

— size — paamep cBobogHOro 6noka namaTw,
2 banr.

Ona obecnevyenns cOHOPKM Mycopa HeMcCnonbaye-
Mbi€ 3NIEMEHTbI «KOHTEKCT« MOMEYanncChb HyNeBbIM 3Ha-
yeHmeM snum n sptr. Hencnone3dyembie onucaHug
cUMBONa — HyneBbiM 3HaveHmem freq. MNpu ncyepna-
HUW NaMsTU YCTPRAHAINCb PEOKO UCMOAb3YEMbIE Ccmt
1 onucaHusa cmMBonoB. MNpr 3ToOM B Ka4eCTBE CHETHM-
Ka 4acToTbl ynotpebneHus CME npumMensinnck ctap-
wme 61Tl Nonsa cnext.

Ans cTatn4yeckoro pexuma MeHemKepbl HEe HyxX-
Hbl. He TpebyeTtca u none sptr, MOCKONLKY YACO BCTPe-
YEeHHbIX B KOHTEKCTE CUMBOJIOB M3BECTHO U X Onuca-
HME MOXET ObITb NPUCOEANHEHO HENOCPEACTBEHHO K
3K3EMMNAAPY CTPYKTYPb! «KOHTEKCT»,

CobcTBEHHO KOAMPOBAHME BbINOMHANOCH C NMOMO-
LB MHTEPBANbHOro Kogepa (pasHoBUOHOCTU apud-
MeTudeckoro kogepa) [1]. Ans npenorspalleHus ne-
penonHeHns paspagHOn CETKM BCE CHETYMKU cmt
Denunucb Ha ABa NPu OCTUXKEHUN MaKCHMalbHO 40-
NYCTUMOU CYMMb! 3Ha4eHU BCEX CHETHMKOB U Mpw
LOCTUXEHUN CHEeTYMKA HEeKOTOPOro CUMBOJIA 3Haye-
Hus 28,

LZW. Vicnonb3oBanacb aBTopcKas peannsauuvsa
L ZW. ®dpasbl KoanpoBanich paBHOMEpHO, AJIMHa Koaa
onpegensnach TeKyLWM padmepom crnoeaps. MNpu go-
CTVXXEHNM 3aZ2HHOI0 MakKCMManbHOro pasmepa cno-
Bapb oymwancs. na nekoampoBaHUa UCnonb3aoBan-
CH MacCUB 3NEMEHTOR C NONAMMN:

— parent — ccbisika Ha poamMTenbeKy dpasy (po-
OUTENLCKUIA 3neMeHT), 2 6anT;

— sym — nocneaHuin cumBon ¢pasbl, 1 6anT.

MakcumansHaa pnunda ¢épasbl Lpnax = 128, 410
onpenenuno pasamep crteka ans gekoamposanus. Mo-
3TOMY ONs OekoanpoBaHus TpeboBanocb NPUMEPHO
3N + 128 6anT, rae N — pasmep crnoaps Bo dhpasax.

LZ77. MpumeHsanack aBTopckas peannsauua Tak
HasblBaemMoro metona LZari, rnipu KOTOPOM KOLOBbIE
cnoea LZ 3KOHOMHO MpeacTaBnsioTCa C MOMOULbIO
apudmeTudeckoro cxartus. Mcrions3oBanack TMnoeasa
cXema, Npu KOTOPOW ANViHbI COBNaaeHnsa len v nute-
panbl S; KOAMPOBANNCE afarnTUBHO B 0gHOM andaBu-
Te. Ctapwune buUTbl pOS KOOVMPOBANUCH afariTUBHO,
MAaglume — cTaTu4eckn, paBHOMEPHbIM Kogom. Mak-
cumManbHag len = 256.

B cTatnyeckom pexmme MCnonb3oBannch 3apaHee
NOCTPOEHHbIEe Tabnunubl HaCToT ANA CTapLuvx BUTOB POS
n onqa andasuta len u s;.

CxaTtune c ucnonbloBaimem BWT. NMpumeHsnace
aBTOpCKas mogndwukaunsa nporpammel bzip2, no3so-
nuBLWag rmbko 3agasaTtb pasmep 6noka ons npeob-
pazoBaHus. B bzip2 ona sKOHOMHOro npeacTasfieHns
pesynbTaTa NnpeotpasoBaHnsa NCNoNb3yeTCcs KOAUPO-
BaHWe «CTOMKa KHWr« 1 koampoanune no Xadodmany.
Cnepyet 3aMeTuTb, 4TO peannaauus kopa Xadpbmara
B bzip2 He paccumTaHa Ha 610K Manon AnvHbIL, YTO
[OMXHO OblO0 CUCTEMATUHECKN NCKA3UTb OueHKn K.

BoamoxHa Takas moandukaums bzip2,4to ans
aekoanpoBaHug Byaet TpedoBaTecsa npumepHo 3N +
+ 2Ny 6ainT. MNpuBeaeHHbIe HMXE 3KCNepuMeHTab-
Hble pe3ynbTaTbl OCHOBLIBAKDTCA Ha 3TOoM. COOTBET-
CTBylOLLaa NporpamMmma nomedeHa kak bzip2*.

CnosapHoe cxaTtue Dict. [lna ctatnyeckoro cxa-
TUSi TEeKCTOB Obin paszpaboTaH CHOBAPHbLIN anropuTMm,
uMeHyeMmbln Huxe Dict. PukcmnpoBaHHbiA cnoBapb Dict
COCTOWT 13 YNOopPsA0YEHHbIX MO YacToTe ynotpebne-
HWS1 CNOB, Bb!AENEHHbIX M3 ONopHOoro TekcTa. [pu
orpaHnyeHuax Ha V B CnoBapb BHOCATCS Takune CroBa,
LCNONb30BaHMeE KOTOPbLIX B KavyecTBe ¢hpas, Kak 0xu-
[aeTcs, AacT HaumeHbwuin L« Wy, He HanaeHHbie B
cnoeape, KogupytTcs NOCUMBONLHO C MOMOLULbLIO
apudmeTnyeckoro kogepa. HanaernHoie W, apnpme-
TUYECKN KOOMPYIOTCA Yepe3 HOMEp B Cnosape, npu
3TOM cTapLlmne 6UTbl HoMepa KOANPYITCH UCXoas U3
VX 4acTOTbl NoABNeHus. Mnagwune 6UTLl HoMepa Ko-
OMPYIOTCS Kak paBHOBEPOSiTHbIE. peaBapuTenbHO Bbi-
NONHAETCS obpaTumoe ycTpaHeHne 3arnaBHbix HykB
(cM. Hmxe). Camble YacTble CUMBONbI-pa3fenMTen —
npobenbl — KOAUPYIOTCS TONMBKO NPy HeoBXoaMMoc-
Tu. [lo yMON4YaKHUIO CHNTAETCS, Y4TO Nepes CNOBOM CTO-
nT npoden.

O6paTuUMbie Npeobpa3oBaHUA TEKCTOBbIX AaH-
HbIX. VI3BECTHO HECKONBbKO OBpaTuMbIX Npeobpasosa-
HUIA (cNoco®0B NpPenpoLeccuHra), No3BoNAILLMX Cy-
LEeCTBEHHO YAYYLUUTb CXaTUE TEKCTOBLIX AaHHbIX.

1. 3amMeHa no GUKCMPOBAHHOMY CNOBapO 4acTo
BCTpeyatloWmxca nocnenoBate/lbHOCTen CUMMBONOB.
Ecnn HekoTopbI dparMeHT nocnenoBaTenbHOCTU S
cosnazaet ¢ Gpas3on caoBaps, TO OH 3aMEHAETCH KO-
[O0BbIM COBOM dpasbl. Ana aHrMMIACKOro sa3bika 1c-
NoNb30BaNCH CNOBapb, NPeanoXeHHbin B padoTte [1].
OH copepxunt 45 apyxbykBeHHbIX dpas, 25 Tpexdyk-
BEHHbIX 1 16 yeTblpexbykBeHHbIX. [N XpaHeHUs Tako-
ro cnosaps U cOBCTBEHHO AeKoanpoBaHus Tpedbyert-
cs npumepHo 300 H6ainT. B kayecTee Ko40BbIX CNOB Npu-
MeHATNCb He3aaencTBoBaHHble B ASCIl 6alitoBbie
3Ha4yeHwus.

2. YcTpaHeHue 3arnasHbix BykB. Ecnu cnoBo Wy,
paccMmaTtpmBaemMoe Kak mocnefoBaTensHOCTb S;, orpa-
HWYEeHHas HEKOTOPbIMU CUMBOMAMUN-Pa3aENMTeNnamMmm
(Nnpoben, 3HakK MpenuHaHusg 1 T. M.), HAaYHAEeTCs C
3arnaBHON DyKBbI aj, 70

Wy — <dnar><cTpoyHas a;><octarok Wu>.

3. Moandukauma cumBonoB-pasgenutenei. Me-
pen cCMMBONOM-pasaenntenem nobasnsetcsa npoben,
4TO NO3BONHAET YNYHLUNTbL CXATUE NMPU UCMONb30BAHUN
PPM un, nHorpa, BWT.
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Pe3ynbTaTbl UCCNenoBaHum
npu UCNOJsIb30BaHUU afanTUBHOIO Noaxoaa

OtmeTum, 4To, HE3YCNOBHO, BCE NPUBOANMbIE CPaB-
HUTENbHbIE PEe3YNbTathl LienecoobpasHo paccMaTpu-
BaTb Kak [0BOMLHO rPyByio OLEHKY: BO-NEPBbIX, Xapak-
TEPUCTUKUN CYLLIECTBEHHO 3aBUCAT OT TuUna obpabdartbl-
BaeMbIX [aHHbIX; BO-BTOPbLIX, BO3MOXHa MOANUKALNS
KaX4oro anroputma u peannsaumm, rnosponaollas
JOCTUYL NYYLUMX XaPakTEePUCTUK, U HET OCHOBaHWIA

CHUTaTb, HTO B paMKax NpoBedeHHbIX 3KCNepunMeHTOB,

BCE MEeTOAbl «OblNM B PaBHbLIX YCNOBUSAX»; B-TPETbUX,
paBeHCTBO MO WCMNons3oBaHui V Obino npubnuau-
TeNbHbLIM.

CpaBHeHue NpoBoaMaI0Ck Ha Hatope ¢Gannos, Tpa-
OVLIMOHHO MCMNOMb3YEMbIX A CPaBHEHNSA NporpaMm
cxXaTua gaHHbix 6e3 notepb. TecT 6bI1 chopMMpoOBaH
13 dalinos Knaccu4eckoro TecToeoro Habopa Calgary
Compression Corpus1 MU anbTepHaTMBHOrO Habopa
VYTESTZ. OnucaHus daiinos npuseaeHs! B Taén. 2.

Mpn NpoBeAEHWU SKCNEPUMEHTOB HE YYUTLIBAUCH
3aTpaTbl Ha XpaHeHuwe gekogupoBaHHon S. Mpwn He-
06X04MMOCTWN 3TOM0 HAAO Y4eCTb COOTBETCTBYIOLLYIO
nonpasky LA BCEX peanvsaunn, uckodasa LZari. VH-
TerpanbHbin KOaddUUMEHT cxatna K B 3aBUCUMOCTHU
oT obbema V O3Y, AOCTYNHOro npu OekoaupoBaHnu,
npuseneH o1a Bcero Tecta B Tabn. 3. K paccumtbisan-
ce Kak 0bbl4HOE cpedHee 3Haverne KosdduumeHTos K
NS oTAeNbHbIX PainoB. K He ykasaH A/1s TecTos, He
NMPOBOAMBLLMXCS B CUJTY UX O4EBUAHOW N3BbLITOHHOC-
M. [ns cpaBHeHUs npueeseHbl pe3yabTaTbl 49 ap-

' http://links.uwaterloo.ca/calgary.corpus.html
2 http://www.compression.ru/ybs/

xneatopa PKZIP sepcun 2.04g, 3anyckasLlerocs B pe-
XUMeE MaKCUMasbHOro cxartus (onuusa «-ex»). B PKZIP
peann3oBaH meTopn, LZH ¢ 6/104HOM apganTauven koaa
XaddmaHra, 4To obecneumBaeT BbICOKYIO CKOPOCTb Ae-
KkoanposaHua. BoamoxHa moomdunkauna nexkopepa
PKZIP, Tpebyloulas HemHornum 6onee 32 kbant O3Y.

M3 Tabn. 3 BUOHO, 4TO Npu V = 16 kBait npenmy-
LEeCTBO MO KpUTepuio K UMetoT peanusaummn PPM.
Makcumym gocturaetca ana PPM 3-1-0 (A). Cneayet
OTMETUTb, YTO BapuaHT peanusaumn (A) cTabuibHO
obecneymaeT ny4ulee cxaTtne, 4em BapuanT (B). Mpu
V = 8 kGalT un, 04eBNOHO, MEHEE IOMUHMPYET LZari, 4To
MOXHO BbINO NPennonoXnTs 3apaHee. B Tabn. 4 npu-
BEeEHO CpaBHWTEIbHOE BPEMS AEKOOVPOBAHUS T o,
Bcero Habopa, Npy 3TOM BPEMS AEeKOAMPOBaHUa Ond
PKUNZIP (mekogep ons PKZIP) npuHato 3a 1. Kak
CnepoBano oXxuaartb, AgekoanposaHune aona PPM B pasbl
Me[/IeHHee, YeM NS CI0BapHbIX MEeTO40B.

B Tabn. 5 npuseneHa petanbHaa craTtucTvka ans
V = 64 kbant. LZari umeeT rpenmyLlectso Hag PPM
TOMbKO Ha BbICOKOU3DLITOYHbLIX dalinax. C yBennueHun-
emM V oTcTaBaHMe MOXET BbITb YCTPAHEHO 3a CHET UC-
nonb3osaHua PPM-mopenv 6onbliero nopsaka O.

Ha puc. 1 nokazaHa 3aBncumocTb K oT ob6bema
06paboTaHHbIX AaHHbIX Ons book1. Mpun HeBoNbLLIOM
pa3mMepe TekcTa pasHuua mexay K gna bzip2*, PPM
3-1-0 (A) 1 PPM 2-1-0 (A) HecyLleCTBEHHad 1 COCTaB-
nset meHee 10 %.

Ha npumepe book1 Bbiny paccMOTpeHbl BapuaH-
Tbl CXEM CXaTWS C NCMONb30BaHMEM 0OpaTUMbIX Npe-
06pa3oBaHUil TEKCTOBbLIX AaHHbLIX. B Tabn. 6 npuee-
[eHbl 3Ha4YeHnsa K /1 BapuaHToB 6e3 npenpoueccuHra
(nanee «bBlM»). 3Haverns K , NONyYeHHbIE NPU ycTpa-
HEeHWM 3arnaBHbiXx BYKB ¥ CNOBApHON 3ameHe (npe-

B Tabnumuya 2. OnucaHue TecToBoro Habopa

HassaHue Pasamep, 6asit OnucaHue
bib 111261 Bubnuorpadudeckuii cnvcok B popmate UNIX «refer», ASCII.
book1 768771 XynoXeCTBEHHaa KHUra Ha aHrnnnckom aabike: T. Hardy«Far from the
madding crowd», HedopmaTuposarHbii TekcT ASCII.
book2 610856 TexHnyeckaa KHUra Ha aHrnvickom asbike: | Witten «Principles of
computer speech», ¢popmar UNIX «troff», ASCII.
fileware 427520 PykOBOACTBO nonb3oBaTens Ha aHrMMIACKOM s3blke K Habopy yTuaut
Fileware Bepcun 3.0, dopmat Microsoft Word; conepXxuTt pasHopoaHblie
AaKHblE.
0s2 594821 KoHpurypaunoHHeia dann ans onepaumoHHon cuctemol OS/2,conepxmT
pPasHoOpPOaHbIE AAHHBIE.
paper2 82199 TexHu4eckast cTaTbs Ha aHrIMMCKOM a3bike: |. Witten «Computer
(in)security», bopmat UNIX «troff», ASCH.
paperd 13286 TexHuyeckas cTaTea Ha aHrnminckom a3oike: John G. Cleary «Programming
byexample revisited», dopmat UNIX «troff», ASCII.
progc 39611 Mporpamma Ha asbike C, ASCIl.
progp 49379 Mporpamma Ha s3bike Mackanb, ASCIL
stand 1639139 XYBOXECTBEHHan KHUra Ha pycckom sizsike: C. KuHr «ApmarennoH»,
: dopmaTnpoBaHHbli TexcT ASCII.
trans 93695 PacwundpoBka TepMUHanbHOW ceccun, dopmaT pepaktopa «EMACS»,
ASCII.
wcc386 536624 Wcnonnumeiii danin Watcom sepcun 10.0 (komnunsatop ¢ sabika C).
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m Ta6nuya 3. 3asucumocts K(V) agns tecrosoro Habopa

V. cBaitt Pp(r\f\)s-o PP(I\é)&O PPI\:IAS)—LO pr\)z-o Pp(ng)z-o PPI\/(\A2)-1-O bip2* 2w LZari ( fng;oiiﬁ)
8 3,29 3,40 3,55 3,20 3,89 4,28 3,13
16 3,29 3,38 2,91 3,13 3,19 3,03 3,46 4,05 3,01
32 3,05 3,20 2,75 3,00 3,14 2,94 3,11 3,90 2,93 2,74
64 2,84 3,08 2,61 2,98 3,10 2,93 2,87 3,77 2,89
128 2,55 2,93 2,68 2,87
W  Ta6nuya 4. 3aBUCUMOCTb T'ﬂe,((v} 47151 TecToBoro Habopa
V. cGaiit ppx)a 0 PP(r\g)S 0 PPI\?AS) 1-0 Pp(r\f\)z 0 PP(I\S;)2 0 PPN(IAZ) 10| e Lzw Zari (Cpn»;z;:miz)‘
8 26,3 16,5 16,0 14,8 3,89 3,0 2,6
16 16,3 14,0 11,5 11,3 9,0 10,0 3,46 2,7 1,7
32 - 13,8 11,0 9,8 8,5 8,5 7.5 3,11 2,5 1,6 1,00
64 12,0 10,3 8,3 8,5 9,0 6,8 2,87 2,2 1,5
128 8,0 6,8 2,68 1,5
B  Ta6smya 5. 3HaveHms K ans otaensHeix garinos ripu V = 64 k6anit
dasin PP:\//l)S 0 PP(Aé)s 0 Ppn\?As) 1-0 Ppm)z 0 Pp(vxé)z 0 PPN(!A2) 10| prin2e 2w e |, fnﬁfoqii)
bib 2,47 2,66 2,17 2,70 2,76 2,63 2,65 3,47 2,53 2,53
book 2,75 2,86 2,61 2,95 2,96 2,93 3,24 3,68 3,17 3,25
book2 2,50 2,77 2,37 2,88 2,94 2,87 2,86 3,56 2,69 2,70
fileware 2,87 3,58 2,65 2,97 3,44 2,91 2,69 4,16 2,67 2,36
0s2 2,49 2,81 2,35 2,61 2,75 2,57 1,92 2,91 1,83 1,60
paper2 2,64 2,79 2,47 2,88 2,89 2,85 2,87 3,45 2,94 2,88
paper4 3,17 3,29 2,93 3,27 3,29 3,19 3,12 4,06 3,59 3,31
progc 2,82 3,00 2,55 2,93 3,01 2,85 2,72 3,78 3,00 2,69
progp 2,08 2,32 1,87 2,33 2,38 2,26 2,03 3,05 2,08 1,81
stand 3,09 3,20 2,86 3,13 3,17 3,12 3,41 3,90 3,26 3,36
trans 2,04 2,32 1,83 2,37 2,49 2,32 2,12 3,23 1,76 1,66
wce386 5,12 5,36 4,70 4,77 5,08 4,61 4,79 5,94 5,19 4,67
K 2,84 3,08 2,61 2,98 3,10 2,93 2,87 3,77 2,89 2,74
Trex 13,8 7,0 8,5 5,8 55 5,5 4,9 3,8 2,9 1,0
npoueccuHr 1, nanee «1»), npeacTasnexbl B TabN. 7,
K nony4eHHble NP YCTPaHEeHW 3arnaBHbix OykB, criosap-
1 HOW 3ameHe u moamdukaummn cMMBONOB-pasaenmTe-
55 B - 0 B nen (NpenpoueccuHr 2, panee «[12») — B Tabn. 8.
J B 1abn. 9 nokasaHa 3aBMCMMOCTb T (V) Ang
451N < __ T o book1 6e3 npenpoueccuHra. Tabn. 10 unocTpupyeT
% namerHenmne Tpey (V) Npu MCnonb3osaHumn npenpouec-
3,5 T o CUHra.
l Vicnonb3oBaHne NpenpoLecCuHra B CpeaHem cy-
2,5 ) ' ' : ‘ ‘ ' ' ) LWLEeCTBEHHO YAy4LLaeT cxaTtue o1 BCex anropuTMoB.
1 2 4 8 16 32 64 128 256 512 751

O6vem 06paboTaHHbIX [AaHHbBIX, KOAUT

B Puc. 1. ViameHeHne K no mepe obpabortku book1
npu V = 64 k6aiir:

—0m—— PPM 3-1-0(A); — = — PPM 2-1-0(A);

Zari; =~ —LZW

—r— —bzZip2; =——-—

Hanbonbwiunin apdekt gocturaercs ana PPM 2 10 —
B pPs4e Clyv4aeB OTMEYEHO YMeHblueHne 3HadeHua K
Ha 25 %. Ho B pamkax pacCMOTPEHHbIX anropuTMOB
PPM n puana3oHa nameHeHusa V npumeHeHune npe-
MpoLEeccuHra, Kak npasuio, 3aMennaeT Aekoamposa-
Hue B 1,1-1,9 pa3za.
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m  Tabmmya 6. 3Havenus K (V) gns book1 6e3 npenpoueccuHra
- . PKZIP-
V, kbait PPM 3-0 (A) | PPM 3-1-0 (A) | PPM 2-0 (A) | PPM 2-1-0 (A) bzip2 LZwW LZari (cnpaBofoo)
8 3,46 3,41 3,28 4,20 4,34 3,62
16 3,50 3,13 3,07 3,04 3,81 4,09 3,44
32 3,11 2,85 2,95 2,94 3,49 3,88 3,29 3,25
64 2,75 2,61 2,95 2,93 3,24 3,68 3,17
128 2,49 2,93 3,02 \ 3,08
B Tab6nuua 7. 3naveHus K (V) ana book1 npu npenpoueccuHre 1
. . . PKZIP-ex
V, kBant PPM 3-0 (A) | PPM 3-1-0 (A) | PPM 2-0 (A) | PPM 2-1-0 (A) bzip2 LZW LZari (cnpasouo)
8 3,34 3,47 3,27 4,14 4,18 3,59
16 3,65 3,24 3,17 3,01 3,73 3,93 3,45
32 3,42 3,06 2,80 2,68 3,38 3,71 3,29 3,04
64 3,11 2,77 2,55 2,51 3,10 3,50 3,14
128 2,52 2,38 2,89 3,02
B Ta6bnuuya 8. 3HaveHuns K (V) gna book1 npu npenpoueccuHre 2
V, kGait PPM 3-0 (A) | PPM 3-1-0 (A) | PPM 2-0 (A) | PPM 2-1-0 (A) bzip2* LZW LZari PKZIP-ex
(cnpaBo4YHO)
8 3,29 3,43 3,19 4,25 4,28 3,59
16 3,56 3,11 3,03 2,92 3,79 4,01 3,43
32 3,29 2,92 2,71 2,65 3,41 3,77 3,27 3,12
64 2,92 2,64 2,49 2,48 3,13 3,57 3,13
128 2,41 2,43 2,91 3,02
W Ta6amya 9. 3HaveHus Tpe (V) ans book1 6es npenpoueccuHra
V, k6aitr PPM 3-0 (A) | PPM 3-1-0 (A) | PPM 2-0 (A) | PPM 2-1-0 (A) bzip2* Lzw LZari PKZIP-ex
(cnpaso4Ho)
8 41,0 23,8 30,0 52 4,8 3,8
16 31,3 21,0 11,0 12,5 5,5 4,7 3,3
32 21,0 12,0 6,3 6,8 57 4,2 3,1 1,0
64 13,8 9,5 5,8 6,3 5,8 3,8 2,9
128 9,0 6,0 6,0 2,4
B Tabnuya 10. 3Haqenns Tpe. (V) ans book! npu npenpoueccuHre
PPM 3-1-0(A) PPM 2-1-0(A) PKZIP -ex
V, k6aitt (cnpaBo4HO)
BN m n2 Sl m nz
8 41,0 37,3 39,0 30,0 33,3 32,8
16 21,0 20,8 21,8 12,5 20,0 18,3
32 12,0 14,8 14,8 6,8 13,0 11,0 1,0
64 9,5 11,5 11,5 6,3 9,5 7.8
128 9,0 11,3 11,3 6,0 7,5 6,8
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Pe3ynbTaTbl MCCNefO0BaHMiA
NPV NCNONb30BaHUM CTAaTUYECKOro noaxona

CTtaTnyeckuii pexunm npegnonaraeTt XpaHeHne un
ncronb3oBaHne GUKCUPOBAHHOM Moaenn (cnoeaps).
310 cneumndunyeckast 3agaya, Kotopas, no-BMaANMOMY,
OO/MXHa pewaTbCs C MakCUMalbHbIM Yy4eTOM chneuu-
GUKN faHHbIX, UMEIOLLIMXCS PECYPCOB, 0COBeHHOCTeN
annapaTHoro 1, BO3MOXHO, MPOrpamMMHOro obecneyeHms.
MosToMy 34eCb NPUBOAATCS pPe3ynbTaThl, NONYyYEHHbIe
Ha NpUMepe cXxaTus TONbKO TeKCToBOoro danna book.
CxaTtne Ha ocHoBe 06bI4HOrO BWT B cTaTyeckom pe-
XUMe HEBO3MOXHO, MeTog LZW He paccmaTpuBancs
B CU/Y CPaBHUTENbHO MNOXMX XapakTepuctuk. Bo Bcex
cnyyasx nepsble 512 kBaiT ncxogHoro ¢aiina ucrnonb-
30Banuncb Asis CO34aHus M HacTporkn moaenn (cno-
Baps), KOTopas 3ateM npuMeHsnace 6e3 agantaumm
npu cxaTun ocTaBwencsa yactn dahna pasmMepom
751 — 512 = 239 kbaiT. Pe3ynbTraThl UCCeg0BaHUN
nng BapuaHtoB 6e3 NpenpoLeccuHra npuvBeaeHsl B
Tabn. 11, ¢c npenpougccuHrom — B Tabn. 12 (onq Dict
NMPEenpPoLECCUHI HE UMEET CMbICNa, MO3TOMY BapuaHT
He paccmaTpuBancs).

Anroputmbl PPM 2-1-0 n PPM 3-1-0 obecneynBatot
nyduwee cxatue. Npu UCnons30RaHNU NPenpoLLeCCmH-

ra ntoboro TMna cxatue, Kak ripaBuio, yry'dliaetcs (co-
OTBETCTBYET YMeHbLUeHUIO 3Hadvenus K). B tabn. 13
nokasaHo, Kak Mpyv 3TOM W3MEHSETCA 3HadyeHue
Thex (V). 3a 1 npuHATO Thee MPU KCNONL30OBAHUN
PKUNZIP. BugHo, 410, Kak 1 npu aaanTyBHOM noaxoae,
3HaveHue Tpeq MPU UCMONL30BaHMM NPEnpPOLECCUH-
ra MOXeT YBEIMYMBATLCH Ha OECATKW NPOUEHTOB.
CnepyeTt oTMeTUTb, 4TO B peanusauuu Dict cno-
Bapb NPeACTaBfANCS B UICXO4HOM Buae, 6e3 cxartus.
3a cyeT KOMNaKTHOrO NpeacTaBnieHus CnoBaps BO3-
MOXHO yMeHbleHne 3HaveHus K gnsa Dict npu V =
= const. CKOpOCTb Npu 3TOM, BEPOATHEE BCErO, YMEHb-
LnTCH, Tak Kak norpebyerca gekoampoBats ¢pasbl
C/I0Baps NpU Kaxgown CcnoBapHOM NoaACTaHOBKE.

BbiBOAbI

Mpn apanTUBHOM CXaTuu B CNyvae Hanuuus [o
16 k6anT O3Y B 06WEM cnyvae LenecoobpasHo npu-
MeHaTb anroputm Tuna LZ77. MNpu 6onblueMm 3Haye-
HUK V BO3MOXHbI BApMaHTbI, 1 BbIOOP 3aBUCUT OT TUna
OaHHbIX 1 TpeboBaHnn K Tye. ECNn HET o4eHb xecT-
KMX OrpaHnyeHinin no Tpe 1 06pabarthbiBaloTca TEeKCTO-
Bble JaHHble, LenecoobpasHo Ucnosib3oBaTh anroputMm

B Tab6bnumya 11. 3HaveHus K (V) B cratudeckoMm pexume 6e3 npenpoLeccuHra

V, k6ait PPM 3-0(A) PPM 3-1-0(A) PPM 2-0(A) PPM 2-1-0(A) LZari Dict
8 3,44 3,46 3,34 3,59 3,39
16 3,47 3,17 3,03 2,99 3,40 3,17
32 3,04 2,98 2,92 2,91 3,24 3,00
64 2,65 2,61 2,91 2,90 3,10 2,85
128 2,41 2,90 2,99 2,73
B Tabnuya 12. 3HaqeHus K (V) B CTaTUHECKOM DEXUME C MPerpoLeCcCUHIoM
o PPM 3-0(A) PPM 3-1-0(A) PPM 2-0(A) PPM 2-1-0(A) LZari
nmo | m m [ m At n2 n n2 n n2
8 T 3,61 3,33 3,47 3,43 3,25 3,19 3,58 3,58
16 3,66 3,59 3,14 2,97 3,10 3,00 2,94 2,88 3,42 3,40
32 3,38 3,24 2,92 2,78 2,88 2,77 2,67 2,64 3,25 3,23
64 2,97 2,80 2,62 2,53 2,53 2,44 2,51 2,44 3,08 3,07
128 2,35 2,27 2,31 2,38 2,93 2,98
W Tabnunya 13. 3Havenus Tpec (V) B cTatueckom pexume
N PPM 3-1-0(A) PPM 2-1-0(A) LZari Dict
B 1 nz Bl ni n2 Bl M n2 BN
8 8,5 7,7 8,1 6,2 6,9 6,8 3,5 3,7 3,7 3,9
16 9,1 9,0 9,4 5,4 8,6 7,9 2,9 3,2 3,2 3.1
32 7,5 9,2 9,2 4,2 7,8 6,8 2,7 2,9 2,9 2,8
64 5,9 7,2 7,2 3,9 5,9 5,3 2,4 2,6 2,7 2,5
128 5,5 7,0 7,0 4,4 5,5 5,1 2,0 2,2 2,3 2,1
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CXaTusi HA OCHOBE KOHTEKCTHORO MOAENNPOBaHus Tuna
PPM. Npu o6beme V < 64 kb6anT pazyMHO NPUMEHSTb
MoJernb ¢ AfiMHammn KoHTekcTos 2, 1, 0 (PPM 2-1-0), npun
V > 64 nmeeT cMbicn paccmoTtpeTs PPM 3-1-0 unm
naxe bonee cnoxHble cxembl. PagHuua B 3Ha4YeHnax
KoadpduumeHTa cxatnsa K ang anroputmos tuna LZ77
1 PPM MoOXeT cocTaBnsaTb npu atom 25 % n 6onee.
Mpn cTaT4eckoM nNoaxoae, npegnonararoLlem xpa-
HeHne MOAENU UCTOYHKMKA AaHHbIX (cnosaps) B [13Y um
MUHMManbHoe ucnonb3osaHne O3Y, HabnwogaeTcs B
LLe/IOM CXOfHas KapTuHa B Cryd4ae CXaTus TeKCTOBbIX
DaHHbIX. B cnyyae XecTkux orpaHnieHnia Ha T e v A0C-
TyrnHbih 06bem MN3Y V cneayet NpUMeHsATL CNoOBapHbIe
anropuTMbl. B npotuesHOM criydae uenecoobpasHo npo-

aHann3MpoBaTb ONPaBAaHHOCTb UCMOML30BaHUSA anro-
puTMa Ha ocHose PPM. Ho BeposiTHee Bcero, aaxe ripu
TLATEeNbHOM NOCTPOEHUN anroputMa u adGeKTUBHON
peannsaumn CKOpOCTb AekoauposaHua ong PPM 6y-
0eT B pasbl MeHblLe, YEM A9 CNoBapHbIX cxeMm. MNepc-
NEKTVBHbLIM ABASETCS CNOBAPHbLIA anropuTM, NpU KOTO-
pom dpazamun aBASIOTCA €CTECTBEHHbIE CNIOBaA A3bIKa.

Kak npv aganTMBHOM, Tak K NpU CTaTUHECKOM MNoa-
XO4€e NCMNOMb30BaHMe cnelnanbHbix 06paTuMbIX Npe-
06pasoBaHin COBMECTHO C OCHOBHbIM @nropuTMoM
cXaTust MOXeT CYLLECTBEHHO YNy4lInTb CXaTtue Tek-
CTOBbIX J@aHHbIX — OTMEeYaeTCs YMEHbLLEHWEe 3Ha4YeHns
K Ha 5-25 %. Ho, kak npaBunio, aTo 3ameansieT Aeko-
avposanue B 1,1-1,9 paaa.
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