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Abstract

In this paper, an efficient hardware architecture of Lempel-Ziv compressor for real time data
compression is proposed. The accumulated shift operations in the Lempel-Ziv algorithm are the
major problem, because many shift operations are needed to prepare a dictionary buffer and
matching symbols. A new efficient architecture for the fast processing of Lempel-Ziv algorithm is
presented in this paper. In this architecture, the optimization technique for dictionary size, a new
comparing method of multi symbol and a rotational FIFO structure are used to control shift
operations easily. For the functional verification, this architecture was modeled by C programming
language, and its operation was verified by running on commercial DSP processor. Also, the design
of overall architecture in VHDL was synthesized on commercial FPGA chip. The result of critical
path analysis shows that this architecture runs well at the input bit rate of 256Kbps with 33Mhz
clock frequency.

334 iAol A2 AY, (D o]4o] nws ¢

Mg Wze] A2l A 7H4% S| s|% A weh du

AQE AFEHY BFH O A% A)ee) wa o2 AL 9 202, e GaEz o) e
A& deritiojzhs Ay fAE es F453] |

* IEEE, ROCKE BEEER sk qlekh 1980 o] ¥ Hsirlee] W od oAt
(Dept. of Information & Communication, Kyung 2 ex)e wgke] dAE doe|e] gl i
Moon College) Aulae oeks), 14318 278 =gled ol i
™ IEER, ERAPR B0 o] dlolele] a8 AR Y AEE A% A2
(Dept. of Electronics Eng., Hanyang University) Hhrlo] gl i) ol2ldt 33 wlEe) do]
B H20004F8 7 H, 592 20004E8 524 B g FE7)ee] diole] Adat Al F2¥ rle=

(239)



38

SAsKct dole 45 &S T 45e
2 FEE AXZE deld AE e 7oA
ghZo] P eslch T4 oy &2 Foial dlolE
e thA] BYE 5 gle A2 AL dlofe Hlez
Wl Aotk & A5 9ol defele] & 12
7] AxR F9FA Dt o)AL Ax FAAE
AHE 4 gle EANYEES Hoxzleen A
Q VEY=Y %S MAAA 5 gletk oleldt o) %
2 sty & Ege] e7EIde B+
&4 gk oge|Zo| A=) g £ Huffman
coding, Run length coding, Arithmetic coding,
Lempel-Ziv 4]z Zolc} Lempel-Ziv ®lo)E]
4% Axg e A s, FAEATRE T,
At astd s Agsd ARE] Aol o
27 4 9lch Lempel-Ziv ¥x2l&e] Fo3t A4
2 9l delezt ZRRE sle AR Aol EAA
A7t Qol B} £ 45 && AFdrke etk
Lempel-Ziv @28]&2 $laled oe] 7kx] E54539]
stege] Frr AGHGET® a2 gyEe 7
27} A2EY ofdle] F2E Holglo] olAE 5
o] g-giole Hg3lr] $4sle] FPGA FellM 53
A7 2A & dele TR 32z =277 2]
w o] HAgALs)7F AR weld B EEelie
Lempel-Ziv &22]%9] Aejubis /iAdste] stz
o} Balte 2 71 A7) AR Lempe-Ziv 45719]

=
o

=

TF25 Ak AldEke §457] FEE dictionary
2715 #43} sk W45}, matching byte H49] N

A 78] 3 dictionary buffer® 7415171 93 28
Q) shift 52 Aleuale AlQljich

=
(=]

I. 7I& lempel-Ziv &2

20
7

Lempel-Ziv & <#] it dlojy] HAS
ze dielg] HAez diA s otk o T 2%

1AHe g sk sl SRAHd FRARE

dictionary ol Ro3 2xp8 o2 dA o1 9l

JE@A-S A wAElgW AEEF matchingS
Absle] Aaiqly Ag-g a2 dlols dAles wb
Alel] gbA b Alde] AJte)A]9t matching
7HA 3L encoding® dlol®] AE wHETE o)Al
a3 19 vehidch

N o de rle

f

r

L
L

|
L
s

o

A A7} dioly ¢S A% Lempel-Ziv ¢+&7]9 &34 F29 A

(240)

o]
U

BRRAFSC 4

Dictionary Window

[T 1 T TAIBICIKTAIBICIY {A[BICIK[AIBICTY]

01 2

—
- . .
Pointer <— Shift operation

8 bit 8 bit
Strt-ptr = 16 bit = start pointer + Maximum match length

Data Packet Organization
Header = 8 bit

[LLITE D]
0 =No Compress
1 = Compress

8 bit 8 bit

[(TTITTT T Org data |}
i1lo] Orgdata | Stri-ptr Length

33 1. Lempel-Ziv @¢32]Z&¢] dlo]e] Az
Fig. 1. Data process of Lempel-Ziv algorithm.

Lempel-Ziv &28]&2] Hle 2R o]Foixlr}
A= MY 8 AWS encoding 3= 7ol B4
L encoding @AIA 73488 Ao matching Ze|F

dictionaryell Sl= AMEL 1Zo= hift Al7le A
olt}t. Lempel-Ziv 9t&Ax}o]| W3} pseudo-coded I
gl 20 Jehlisich

pointer = max_length = 0;
fori from 1 to N {
length = 0;
for § from 1 to M
if (xli+j] == yljD length ++

else break;

if (length > max_length) {
max_length = length;
pointer =1 ;

}
if (max_length == M)
break;
}

32 2. pseudo-code for Lempel-Ziv compression
Fig. 2. pseudo-code for Lempel-Ziv compression.
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Window size|Dictionary size| Results byte| CR
20 512 10439 067431
32 512 10433 0673923
20 1024 434 0612622
32 1024 9486 0612751
20 2048 3634 0.554486
32 2048 8591 0.554938
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