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fldefine B1 128 /x ZEEXRY x/

{f/ldefine B2 4 /¥ —BRRZITEY s/

##/define L X 6

#define L 64 /% L=2umiL K, —HZBAEHF 2/

fildefine CKS9

fidefine C 512 /% C=2%%C_K, B AEWC=B1%B2 =/

iidefine M_NR 10000

f/define MAX(u,v) ((uw>v) 7 u : v) ’
f/define MIN(u,v) ((u<v) 7 u : v) ‘

int s1[B1], s2[B1], s3[B1];
int match([Bl1];

int al, a2;

int pl, p2;

int ol, o02;

dnt 21, z2;

int buffer[B1][B2];
int byte;

int oldbyte([2];

int recbyte;

int 1, 1_a;

int r;

int eny_mt;

int first, new, end;
rILE *output;
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long c¢_input, ¢_output, c_iter, c_bits, c_cycles;

'/*#ﬁk,ﬁ&.iﬁ.ﬁ&&ﬁ&ﬂﬂz%ﬁﬁ*/
long c[L+1]; /x ERRZEHIBMR 5/
/*MMﬁﬁﬁ-$2E%*/

void new p()
x )

/*EA-EDR2 THER, HEAZUEOBRSYE

1f (new && 1>=2) &

ZRHENZNE, HE& 1 <Bl. %/

—EEBERHIOEE -®) =/
for (21=0; Is1[zl]; z1++);

NEFAATEEREMCE 2/

1f (21<1-1) =
z1 = z14B1-1+3;
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zl = zl1-1+1;

/*%%ﬁ%~%§ﬁﬁ§*ﬁﬁﬁﬁﬁ.w

vold inc_p(int *pl, .int #p2)y
=
*Pl = (¥p1+1) g Bl;
if (1 erp1yy
(*p2)++;
*

/*%Mﬁﬁk~ﬁﬁaﬁﬁﬂﬁ§E2%ﬁW&.w

=%

void write b()
int §; '
/*E%ZHEwmﬂﬁK.ﬁﬁ

Yecbyte =
buffer[al][az] =

WAFEEG D o
byte;
byte;
/*ﬁﬁE§%&§2§ﬁﬁﬁgﬁﬁﬁE*/
if (53[81-2))
for (i=0; 1<Bl; i++)

‘ s3[i] = o;
else u

for (i=B1-1; 1>0; 1i--)
s3[1] = s3[1-1];
.s3[0] = 1;
*

/*E%ﬂﬁ%%ﬁzm

Baigr. «
inc_p(&al, &a2);

*
int block_c()
Py

int i§, 3;
int ¢, k;

/=ﬂ$§~&iﬁ.w

if ((byte = getchar()) = EOF)
Teturn ]1;

c_input++;
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al = a2 = Q;

end = Q;

for (1=0; 1 < Bl; i++)
s1[i] = s3{4] = o;

PR F—RESRMBRE  BF140,
ﬂ&ﬂ&%ﬁﬁ&ﬁﬁ&ﬁ.ﬂﬁﬁﬂﬁ%é%
U=aﬂ§&%ﬁ%ﬁ&ﬁrﬁiﬁ.w
while (1) «

first==new = 1;
1 = 0;
ol = al;
02 = a2;
J = a2;-
r = 82;
/% N— iR A S2HSHB I EE (LA

~
*

/% BEMER? *

/+ BHATHERERETS P, +/

i
REERT HENE S, ¢/
while (1) » -
for (1=0; i < B1l; i++)
s2[1i] = 0;

U—-HERABHE &/
while (1) =

EMACHERN I NENEHENM THEGY.
HRE—EELY. =/

c_cycles++;

c_iter++;

REPINTHRFEHERNZEENEHLE. 3/

eny mt = 0;
for (1=0; i < Bl; i++) «

TREGRIERER. =/

t = (byte = buffer(i][j+s2[i]]);

* —HAMERE -V oHZERAARARM o ZEa. «/

1f (first && new)

match{i] = (t && s3[i]);
else if (first)

match(i] = t;
else

match{i] = (1) 7 (t && s1l[i-1])

any mt = (any mt || match[1]);
" /
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1f (new) «
BB -RB S R REE. o
if (1<=1)

oldbyte[l] = byte;
/*&&ﬁﬁﬁAﬂﬁ%@Eﬁ&ﬁﬁ%@ﬁﬁ@ﬁ%@.W

write_b();

EFEFR2T-AQE »/

else
inc_p(&pl, &p2);

~
3%

/t* BERF KB 5/
if (any_mt) =
-/ ERSERERBAYFESs1P 5/
for (i=0; i < B1; i++)
s1[i] = match[i];

BAXERR e @, «/
) first = 0;

/3 SEBBUMAZEE. «/
if (s2[B1-1))

~
38

%
i+
for (i=0; i < B1l; 4i++)
s2{i] = 0;
%
else »
for (i=B1l-1; i > 0; i--)
s2[i] = s2[i-1];
s2[0)] = 1;
-4

/*E%$5Eﬁ%ﬁ§ﬁ$§§ﬁ@ﬁﬂ%%ﬁ%¥@$§§.W

if (lnew && (l==l_a))
new = 1;

/x HWABMRT —@EMTE. «/
if (new) s
1++;
if (c_input = C || 1 = L) &
end = 1;
break;
2
c_input++;
if ((byte = getchar()) = EOF)
break;
»

/¥ TR THENE. =/
else &
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’ 1 a++:
N F MQmﬁﬁﬁﬁﬁﬁF Bz, =/
if (1 & = 1)
byte = oldbyt 1
[* BN RGBT - Eir e o)
else if (1_a = 1)

byte = cbyte
/*EAESERT BT, SR B .

else »

byte = buffer{p1}ip2];
c_cycles++;

x

”
/*KEE.E%Mﬁ&%—ﬁWEE.W

else
bresk;
” /x BHRPK while %/
/% BESRRZIKRL, $Eﬁ§ﬁk§§ Eiz
%ﬁma%m%w%& SRR

if (byte == EOF ll 1 =L || r
/*%ﬁ*%&%%z&%%@wmma.w
' new p();
break;

== 0 || c_input = C) &

=

/* BTTHAT B, »

else x
/[ REFBZHKBBE. =/
new_p();
/* BT —ESEEZ —EHRY K" «/
new = 0;
/*T:&ﬂ%—%Z%-&ﬁm.%&ﬁﬁméﬁﬁw
MG R RE. +/
first = 1;
byte = oldbyte[0]:

/*§33§ﬁ$2§&
a-o
mmamﬁﬁmma

r--;

/* RBGIPERBZHE— —NTHME.

~
3e

Pl = ol;
P2 = 02;
/* RENEREN ERO) P2 T —EARE AN ¢/
j=r;
* | VER - F1o 0| while =l =/

~
3

AER, 9 T, 2/
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if (1==0) «
if (byte I= EOF)
fprintf(output, "0 Xd\n", recbyte);:

€_output++;
c_bits += 9;

/¢ REL RTHEER, BRI, «

else if (1=1) #
fprintf(output, "0 %d ", oldbyte[0]);
if (byte != EOF && lend)
fprintf(output, "0 %d\n", recbyte);
c_output += 2;
c_bits += 18;

b9
/+ BOE? MTEEE. =/

else %
fprintf(output, "1 %d", z1);
fprintf(output, " %d", z2);
fprintf(output, " %d\n", 1);
if (byte I= EOF && lend)

fprintf(output, "0 %d\n", recbyte);

end = 0;
c_output += 3;

/* RBESTZRERWL . »/

for (i=0, k=1; k<=B2*Bl; i++, k*=2)
if (0l+Bl*02 < k) =
c_bits += 10+i+L K;

break;
%
~
(c[1]))++;
if (byte == EOF || c_input == ()
bresgk;
else %
c_input+t;

if ((byte = getchar()) == EOF) #
c_output++;

(c[0])++;
c_bits += 9;
break;
%
%
* /% L5 while WM. =/
return (byte == EOF);
b3
int main() - 21 -
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float d_input, d_output, d iter, d_bits, d cycles;
long ml_output, mi_iter, mi_bits, mi cycle;;

long ma_output, ma_iter, ma_bits, ma—cycles;

float mi_ratl, mi_rat2, ma_ratl, ma rat2, h_rat;
int i; - -
int j; -

/%igﬁﬁﬁﬁﬁﬁ.w

mi_output = mi jter = mi_bits = mi_cycles = N NR;
m&_output = ma_jter ma_bits = 0;
mi_ratl = mi_rat2

d_input = d_output = d_iter = d bits = d_cycles = 0;
= 0:
ma_ratl = ma_rat2

ma_cycles

output = fopen("comp.dat", "w"):

for (j=0; J<L; j++)

c(j] = o0;
i=o0; .
while (1) &
if (block_c())
break;
i++;

%

d_input += (float) c_input;

d_output += (float) c_output;

d_iter += (float) c iter;

d:bits += (float) c:bits;

d_cycles += (float) c_cycles;
ni_output = HIN(mi~output, c_output);
ma_output = MAX(ma_output, c_output);

mi_iter = MIN(mi_iter, c_iter);
ma_iter = MAX(ma_iter, c_iter);
mi bits = HIN(mi_bits, c_bits);
ma_bits = HMAX(ma_bits, c_bits);

mi cycles = MIN(mi_cycles, c_cycles);
ma_cycles = HAX(ma_cycles, c_cycles);

h_rat = (float) (c_output*9) / (float) (c_input*8);

mi_ratl = HIN(mi_ratl, h ret);
ma_ratl = MAX(ma_ratl, h_rat);
h_rat = (float) (c_bits) / (float) (c_input*g8);
mi rat2 = MIN(mi_rat2, h _rat);
ma_rat2 = HAX(ma_rat2, h_rat):

if (i<=0)

e

printf("The file has no content');

lse %
printf("Number of blocks: %d\n", i);
printf("Inputbytes: %.0f ", d_input);
printf("Inputbits: %.0f\n", d_input*g);
printf("Output-9-bits: Summe %.0f d_output);
printf("Average %.2f ", d_output/i);‘
printf("Maximal %d ", ma_output);
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printf(tﬁinimal %d\n", mi_output);
printf("Outputbits: Summe %.0f "

’

d_output*9);

printf("Average %.2f ", d_output*9/i);

printf("Maximal ¥d ", ma_output*9)
printf("Minimal %d\n", mi_output*9);
h_rat = (d_output*9) / (d_input*8);
printf("Comp_ratiol: Average %.4f
printf("Maximal %.4f ", ma_ratl);
printf("Minimal %.4f\n", mi ratl);
h_rat = (d_bits) / (d_input*8);
printf("Comp ratio2: Average %.4f
printf("Maximal %X.4f ", ma rat2);
printf("Minimal %.4f\n", mi_rat2);

» h_rat);

1t

» h_rat);

printf("Iterations: Summe %.0f ", d_iter);

printf("Average %.2f , d_iter/i);
printf("Maximal %d ", ma_iter);
printf("Minimal %d\n", mi_iter);
printf("Cycles: Summe %.0f ", d_cy
printf("Average %.2f ", d_cycles/i
printf("Meximal %d ", ma_cycles);
printf("Hinimal %d\n", mi _cycles);
for (j=0; j<=L; j++)

if (eli])

cles);

)

printf("Matches for length %d: %d\n", j, c[3j]);

b2
fclose(output);
return;
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/*******************nﬁkAAA&AAAﬁﬁﬁﬁ&&k&ﬁk%kk;ﬁ&*k*%%&&A%A%AAA;AA;A%AAAA#**
ﬁﬁﬁfﬁfﬁ*‘ﬁ@]ZEﬂEaﬁ e e e Ao
***********‘}ﬁﬁ?fLZl,ﬁq: %i’:] e Pk e Ak e Ao

&
***********ﬁﬁ:Zki*‘ﬁa“22f27c§ﬁ
#include <stdio.ps

#define Bl 128 /x wEEME +/
f/define B2 4  ,x = - .
f/ldefine L K 6 ERRNZTEY v/

#idefine I, 64 /% L=oux . i
fidefine C K 9 LK, BZRAEE =/

##define C 512 /% (=2ziC =¥ C=B1%R?2 =
#define M_NR 10000 - BAERCB132 =/
fldefine MAX(u,v) ((u>v) 7 u : v)
#define MIN(u,v) ((u<v) 7 u : v)

int al, a2;

int buffer(B1][B2]; 5; ggg‘ﬁ;ﬁﬁ)\ﬁzg x/
FILE winput, *output; It EEBZWARR S 5/

I BEINEER — A E—BERUE.

void inc_p(int *pl, int *p2)

-3
*pl = (¥pl+l) % B1;
if (1(*p1))
(*p2)++;
*

/* LIHEERA—BORVNEAENBEIERAE. =/

void write b(int byte)
b-4

/% BRIMGHBME, DATFREHSP. +/
buffer{al][a2] = byte;

/* BRI RIBERVERNET. */
if ((al == B1-1) && (82 = B2-1))

al = a2 = Q;
else
. inc_p(&al, &a2);
»
int main()
”
int {;
int byte;
int datuml, datum2, datum3; - 24 -
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int flag;

input = fopen(“comp.dat", "r');
output = fopen("outp.dat", "w");
al = a2 = 0Q; -
while (fscanf(input, "%¥d", &flag) != EOF) #
fscanf(input, "%d", &datuml);
if (1flag) =
fputc((unsigned char) datuml, output);
write b(datuml);

%
else %
fscanf(input, "%d", &datum2);
fscanf(input, "%d", &datum3);
for (i=0; i < datum3; i)
byte = buffer[datuml][datnmz];
fputc((unsigned char) byte, output);
write b(byte);
inc_p(&datuml, &datum2);
%
=
%
fclose(input);
fclose(output);
return;
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EXHYME (P2 24 "METHOD AND APPARATUS FOR EXECUTING A )
SEQUENTIAL DATA COMPRESSION ALGORITHM"

An apparatus and method for executing a‘'sequential data
compression algorithm that is especially suitable for use
where data compression is required in a device (as
distinguished from host) controller. A history buffer
compresses an array of i identical horizontal siice units.
Each slice unit stores J symbois to define J separate blocks
in which the symbols in "each slice unit are separated by
exactly i symbols. Symbols in a string of i incoming
symbols are compared by i1 comparators in parallel with
symbols previously stored in the slice units to identify

matching sequences of symbols. A control unit controls

execution of the sequential algorithm to condition the

comparators to scaﬁ symbols in parallel but in each of the
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blocks sequentially and cause matching sequences
nonmatching sequences of symbols- to be stored in
The parameters i and j are selected to limit the
cbmparators required to achieve a desired degree

efficiency in executing the algorithm based upon

the smallest) of these addresses.

and
the array.
number of
of

a trade-off

of algorithm execution speed versus hardware cost. A
priority encoder calculates from signals output by the slice
units each j,i address in which a matching sequence 1is

identified, but it outputs the address of only one (such as
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