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A One-Pass Data Compression by Dynamic Dictionary Method

Synchronized with Dynamic Huffman Codes

B T
Masaru ITOH

Abstract  This paper proposes a new data compression algorithm. In the dynamic dictionary method,
when building the dictionary from an original file, a large number of single characters appear. Each
character is usually put into a file with fixed-length bits. The performance of compression ratio can be
improved by using the dynamic Huffman codes which is assigned to a part of this output procedure.
The features of our algorithm are that it is a one-pass data compression and that it is reversible coding.
It is necessary that both dictionary tree and dynamic Huffman tree must be synchronously updated,
when encoding a sequential of characters from input file to output one. The algorithm utilizes LRU
(Least Recently Used) queue for deleting a dictionary item when the dictionary is full.
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character codes of 8 bits (N=256)

qout: front of LRU queue, qin: rear of LRU queue
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U, ZDHIZBEROFES (implicit number) &A
2= (invariant) &4 & 09 220 MEE A FGK BN
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He D examplel IZXTT BB NT T VEMRIZL D
B13(0,7a%) (0,’c’) (00,b’) (0) (100,’w) (10) (111) (11)
(001) (10 (01) (001) (11) (10) (01) (000,AZ") D 74
By bEiad. EHBRTRONT T VARERATTT

O-node ' A"

K 2 examplel D/\T7 <7 VK

By N7 < VEORKO R SGHEEFER UOFIA L
TE57, ZLOT 7 A MR SN B TURYE - RETHEIC
E(HBTERNIETHS. —HOBMEEEIRZ
DEETHEBLTEY, LT 7 ANV THERK
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dynamic Huffman routine (using Huffman tree)
T 1
character

i t t
;’;IZ: - dynamic Huffman code g:;p b
incremental -
parsing
=

string
L S
dynamic dictionary routine (using dictionary tree & LRU queue)
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LIS DEICEET BBEICR, TOEIREIN
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Step6: #THE .
T 7 AINY A RIETREET. SbRInl
Step2 iICR D BEBLERREIT 5.
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mBOHEEHEE

gout = D(s;, )+ - D(s;,,) = --- = qin

ZDEE, qouth S qin A>T mEOHEIRH
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U7z, FGK @ 32— Figzik ® o Pascal 71— FicE—o
WTH D, LZTRXM Y c&ESHTn3. Wihb

SEEORAVIIRITBELZLOAER L. BR
L1z PROG D70l 5L LOESEEED, WED
SHTIESICHMT 57HTHS. LITEFGK A1
xS E LABARKRO - AL 3. B—ITRRER
MEOMARK > TNEEWNH I & ETITREED
INZEHARNTHAc0, HENED 1 IZFROD
FEEDANFYUTHE LMW LicichTH 5.
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TIEIERIAZXDTFRA I T 740 (944R) &£
T7 740 (1084%) O 2BIT>WTER L. Th
207 7 A VBETDOPROG, FGK, LZTICL3E
WRER S~ SIZRT. EHBETTY 7 AV EEHHR
T7ANDY A XDME LTz

LZTICH T A REFEDEMMERIET 720,
BzllFF AT 7 ANY A %, @hyic (LZT -
PROG)TIDOLIEMET 7 A VOHINA FEDOE
EEoTHBMMET -, BREEZRIIRT. RIF
312 0.0122 TH - 7. RBOEEINFEETT 74
MIZDOWT HITo 7. F1z, FGKITHT AREED

o o o -~ o
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.
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o
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Compression ratio (%)

@
P=1
T

20 L . . A . . . ’
10 20 30 40 50
Text file size (KB) |o : FGK, - : PROG

®5F %X F7 74 LTOPROG & FGK O E#EH

50 x
x X g
~ x %
x
z 45 r - % X x
° % x x
- x - -
+ x X -
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I~ x X -
§ %X 47‘)3 XX % - - x )f
o 35 r o Xy e
: ey
530 - % z «
© x ©ox x
% . L . . L . I
10 20 30 40 50

Text file size (KB) |x: LZT, -: PROG

K6 F*Z h774)TOPROG & LZT DEHHR

R 90 o o000 ° e, R
- 0% ° ° o ° & o
g I °° % o
2 o °© % o
- i -
2 °
[=} o °
2 L °
§ 60 R °
—
£ 50 -
3 . - .
40 . . L . J
100 200 300 400 500 600

Binary file size (KB) |o : FGK, - : PROG

K7 £7774)VTDOPROG & FGK DEMHE

EAHESRBRICHRIE L /.. BREEICLIEHFEORE
ERACEEDS.
CNODERNSTF A MT 7 A INIZIRET NI,
REETLIT &8 U TERROET L22%EBEOK
ENTEBIEAEAL. MITIKBREDLEN
INREETL T 7 A IUIZDINT, BEHROEHENLLIT &
DHETLEEEERH . CNRBNHEEHOESS
SHMEBETY Y IFLENIB—EZEHNNT T
HELT 3BT T VARBIRESRSICT 7 A IVIZE
EHTHEVHENOTHB.
RICETRMICOWTHRETT 5. ETRMIEERAM
TARY ETET 7 ANVEFHAI L., 774 IVET
DHBIES E2 2 LD 50KBICERILLICEEDE
BB LUETHRERIIRT. EOSETHLID b
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Compression ratio (%)

.
o
—T
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Binary file size (KB) |x: LZI, - : PROG

—
1=
(=}

K8 EfFT7 7 A/LTDPROG & LZT OEHR

4500 [ .
4000 f
g 300 ¢ y=0.0122x - °"
= 3000 f . Lot
7 2500 f Lot
g 2000 oo .v" o
2 1500 | A
S 1000 | A
P lgt#
_503 50 100 150 200 250 300
Text file size (KB)
B9 PROG D LZT iZx9 5 ENLHE
RORBEILIIEHMEOHSE
® | TFFEANT AN | EFT AN
FGK 28.2 % 19.3 %
LZT 1.22 % 1.03 %

EHERED, TFAMNT7ANVEDBETT 7 VL
NENETTRHIVRSICLEBRBLZEL TS,

FGKOETRHEORFEE EDHSDENT TV RD
FHABTHS. B—XFEHRETHFGKIIMNL
NFEFIEMOEMREEAZE U REETEINT T /RO
BEHFEHENELTE. ZORE, FGKEHEKLTK
TRICESTR 2R L. LML, —HDOLZT TR
T2 vARBHENLETRIEN. kT, LZT EHET
3 ERFEEFNT T VROEH AT NBEIRNEK
U, ZO472ETRERLEMT 5.

5. BbHUYIC

ZL DT —F iKWY BTUERM - RETHEICT LT
HEBNHEEO—HICBN T v VRS ERE S
INRRF - ERHTIVT) ZLERE L. HEYA
REAKNA P EUTEELUREEIFSLHEEN
NA MR THBBNNT < VEPIEINEMTH S
BNEEE S UB U TEREOE TOREL KR L.

3 50KB %7 b OFEHME S L OBETRE (B)

L TERNT AN | EFTFT AN
BRAE rEn T ann | ERS | B8
FGK 13.396 12.702 | 15.662 | 14.897
LzT 6.472 6.271 7.571 7.022
PROG 7.998 7.784 | 12.068 | 11.418

ETRE O DTHREINICEE - /. [EHEE L ETR
ROBREIENHERTSHDTHS. OEKTIR
REFAELLBONS Y ASERRBOT — 7 [EHEE
THHENR B,

B

AR HEIEA BRFEMRAR O 14| (P
9EE) BIIC K D ER SN, JIICHEEERTS.
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