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AAFERR (Fixed length to Fixed length code) (Fixed length to Variable length code)
(EHR G2
(IFRIREES) TEE VFﬁ_E-_' VVH'E__’
(Variable length to Fixed length code) (Variable length to Variable length code)
Tunstall & LZR7GE
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Tunstallff &

“ B.P.Tunstall, “Synthesis of noiseless compression codes,” Ph.D. dissertation, Georgia Ins. Technol, Atlanta, GA, 1967,

} Tunstall RDFEEE

EIRBETILIFAVE Y (Y] = DISHLT, B2 D AEDEAELT
HWAVFHE. EXFOAEREERISBEMTHAELIEDLVERIR
2L TCCEH TRV RERRICTHEVWSERT) RELVFHS

Tunstall KT, : m
={a,b,c}, k=3, REOESEEE
%%ﬂ{éf—'—';ﬂl}m =3 2HEHRBLILD
P(a)=0.5, .
HREITHS
Pb) =02, HEEOMO LRI
P(c)=0.3, 0.09

000 001 010 100 101 110

| m = |(2F = 1)/(k - 1)

B 1EHRIRE RS S = abacaachabce & L DT, #F>THEILT L,
S=ab ~ac+ aa+cb* ab* cc
Z =001 010 000 101 001 110

EHTOYIRERKICT DRELEXE AT, DEE
- Bzontz m=1 ERTILITRYMES DHIRMER P(a) (aEY) IZXIL,
RORATYIIZEYXHAT,” #HEETD
1. BENT D EXKRT, ZNHOXEHAR T &5 5.
2. RDRATYTEE i=2,...,m [ZDOVTHRYIRT
N AT, " DIFRTOEDFMND, RAOEEREFD/—K =", ZES
o MEIRT &V, OTFICHEERLTT, 25

Ex) Tunstall&T,* P(a)=0.5
S ={a,b,c} P(b)=02
k=3, Pc)=03

STVF# 5

Suffix Tree based VF Codes

2010/7/23 EE—ERATOTFOY Ok t3F—

BZont=THFAMIA T IEREFAZDEHARIZHAT S

- HEEEEAK (suffix tree) [Weiner, 1973][ T F A DL M IERERED
TFXRART IR T BERFHARST(DIE, TOEEDEDXESF
I BHEKRICHEOTLNS

- ZREETIEREARELTHWSZENTELEL!

- BYIZKRZEMYRAAT, REIAEEETIDLENHD

- BARGEEDEWN/—FEERT ISITHENS

HELLGDMNYAAEERKE, ERTIANRFAYTHEE
[CHLRBBEERDHDT, BT —H2ERITRET D
DCC2009TRRA—FRT 51, BLETHESHY !

- Klein, S.T., and Shapira, D, "Improved variable-to-fixed
length codes,” In : SPIRE2008, pp. 39-50, 2008.
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E. Ukkonen, Constructing suffix trees on-line in linear time, Proc. of IFIP92, pp.484-492.
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E. Ukkonen, Constructing suffix trees on-line in linear time, Proc. of IFIP92, pp.484-492.
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E. Ukkonen, Constructing suffix trees on-line in linear time, Proc. of IFIP92, pp.484-492.
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2. BRI ST(TS) DIRE, TN RNTHOFEITMDEHMY
AHERTAK ST, (T9) &, NHADIEKRIZMAT T 5.

3. KT, =8T,(TS) RDEDSL, TTOST(TS) L THREIMEE
BULXFIERTHA vERS &, LE T, OEOHK
HEL, C.EVvDFOHET S.

4. £L, L+ C - 122 F@mt=d55IE, v DT RTOFEHT-
BEELTT, ITMR, TNEH-AXEARIEMHT,  &T 5.
1L, v DF u NMEREARST(T)IZEWNTETH--15E
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|
) RERER (ERRLER)

|
) RERIER (Efex)

|k | Eooi | bibletxt | world192:xt 1000000.txt

Huffmanf5- 25.00% 54.82% 63.03% 57.50% 59.61%
Tunstall 5 (8) 27.39% 72.70% 85.95% 100.00% 76.39%
Tunstall FF 5 (12) 26.47% 64.89% 77.61% 69.47% 68.45%
Tunstall &S (16) 26.24% 61.55% 70.29% 70.98% 65.25%
ST-VF&E (8) 25.09% 66.59% 80.76% 73.04% 74.25%
ST-VF&S (12) 25.10% 50.25% 62.12% 52.99% 68.90%
ST-VF#&5& (16) 28.90% 42.13% 49.93% 41.37% 78.99%

OmiE IEI
FER E.coli 4638690 Complete genome of the E. Coli bacterium
(E‘y") bible.txt 4047392 63 The King James version of the bible
world192.txt 2473400 94  The CIA world fact book
dazai.utf.ixt 7268943 141 The all works of Osamu Dazai (UTF-8 encoded)
1000000.txt 1000000 26 The random string automatically generated
3 Canterbury Corpus(http://corpus.canterbury.ac.nz/), A A ¥ EF B E#E(http://www,-texts.com/) &Y
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- King James fREEZE (4MB, |Z |=63)

EERIRE

- CPU: Intel® Xeon® A4+ 3.00GHz T2 7 /L7
- AEY: 12GB

— OS: Red Hat Enterprise Linux ES Release 4
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STVFIZ& D5 HiR
(T = BABCABABBABCBAC, k = 3)

FYRLFFIA /
HEKRITEERLTLY
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- Bible.txt (The Canterbury Corpus), 3.85MB
Hik

- STVFEREFAFLLE, 5355 16 bit
EES

- [EMEETI18.7%, BERE T22.2%RE

EMRM | EE
STVF 6109ms 42.1% 7.27ms
WEFE 6593ms 34.2% 5.67ms

IR1E: Intel Core 2 Duo T7700, 2GB RAM, Windows Vista, Visual C++ 2008
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VFFS{ELTHT, RRICEHFEVELAGN STz /—F
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B i b

- /—Fu DEHEEFEEIZFESIEL THTEHHE [accept count]

- SERIZIEVN/—F v OHFEZHET [failure count]

- TuDBERE < vORFE ) GEIEThLEANERD

/2
p=ﬂw]/

)

A@p) = Ap) +1

F(p-Tli+1])

N\l + 1]
~F(p-T[f+1]) +1
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[Tets | Sizeloyte) | =] [Contents |
GBHTG119 81,173,787 4 DNA sequences

DBLP2003 90,510,236 97 XML data

Reuters—21578 18,805,335 103 English texts

Mainichi1991 78,911,178 256 Japanese texts(UTF-8)

%i*ZHZ’)LL\'C,_BPEX, ETDC, SCDC, gzip bzip2&®D
[EfEERED LB F 1T o1z
C++ compiled by g++ of GNU v 3.4

Intel Xeon® 3GHz and 12GB of RAM, running Red Hat
Enterprise Linux ES Release 4.
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STVF  Tunstall-100 STVEF-100 BPEX ETDC SCDC gzip
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