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An Implementation of Data and State Table Generator for
Digital System

Sung-Kuk Cho" Myung-Ho Lee"™
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TR g AlAEe AolB Alx®(control subsystem)¥} H|o]E] R A|A®|(data subsystem)oZ FAEC 2
=R AE t=go] 7|&do)(hardware description language)®t 2o i st=sol A3 e (hardware
compiler) & A9 d ¥ FAAH A4 L2 E(register transfer algorithm)& ©]-83t] AojRal AejE e} d)
olEj 2 2] dHolE EE A s=do AAE WYY(translator)E FEEHLACE & AToNA ARSI AR
£ Unix9 C, Lex, YACCo]t}.

Abstract

The digital system is consisted of control subsystem and data subsystem. On this Thesis, after defining
the hardware description languages and hardware compiler based on this, We have designed the tools
which created data and state table using of register transfer algorithm.

As a major language selected C and then as subtools, developed all these making use of Lex and
YACC of Unix.
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(D Register+gates

@ Register+Multiplexers

® Register+ROM or PLA

@ Programmable Sequential Array(PSA)
® Microprogrammed Controller

® Microprogrammable Controller

@ Microprocessor as Controller
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(2) DATA OBJECT

Uxg Mg Ag dloEe HE 992 T4
Hi G HALEHY AFHD doly A=
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Vector)o|®, H|E #E9] 29 (Dimension)S A&
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A<5> = (A4, A3, A2, Al, A0)

X<3> = (X2, X1, X0
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M = MO0l = (M5[0], M4[0], M3[0], M2[0],
M1[0], MO[OD)
MI1] = (MB[1], M4[1], M3[1], M2(1],
M1[1], Mo[1])
&2 MI0] := (M[05], - , M[00D)
Ml1] = (MILB], - , MI1,0D

2 33T - Utk

(3) Function(operators)
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output ¢ ‘interger<16>;
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goto 4,
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<program> . <program heading> <select> <blockl>
<program heading> : HDL Otherid;

<block1> . <declarel ><block2>
<select>
| CON
| SEQ
<declarel>
| <declarell> '}
<declarell> : <declarell> ;" <declarel2>
| <declarel2>
<declarel2> : INPUTS <declare2>
| QUTPUTS <declare2>
| WORKS <declare2>
<declare2> : <declare2> ',’ <declare3>
| <declare3>
<declare3> : <declared> "' <declare>
<declare4d> : <declare4> ’,’ Otherid

| Otherid

<declare5> ! INTEGER '<' NUM '>’
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<block2>
<block21>

<block22>

<block3>

<block33>

<block5>

<block4>

| BOOLEAN
: BEGIN <block21> END "'

| <block22> *V'

 <block22> ‘' <block3>

| <block3>

: <block33>

| <LABEL <block33>

: <block33> ', <block4>

| GOTO Otherid ;'

| <statement>

: <block4>

| <block4>

: WHILE <expression> <block5>

| IF <expression> <block5>

| REPEAT <block5> UNTIL
<expression> ;'

| BEGIN <block22> END

| <statement>
<statement> : Otherid ‘=" <expression>
<expression> @ '(" <expression> ')’
| 'I' <expression> ‘|’

Fig. 1

| <expression> '<' <expression>
| <expression> ‘>’ <expression>
| <expression> ‘=’ <expression>
| <expression> LE <expression>
| <expression> GE <expression>
| <expression> '+’ <expression>
| <expression> '-' <expression>
| <expression> ‘*' <expression>
| <expression> '/’ <expression>
| Otherid

| NUM
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3 Pk
HDL reciprocal:
{r}
inputs arg, err ' integer{l6),
start : boolean:
outputs rec : integer<16),
done ' boolean:
works bb ! integer<16>:
begin
wait . done=l, if (start’) goto wait:
abc i bb=bb+1:
compute : rec=l, done=0:
vhile ( | arg¥ rec-1! < err/2)
begin
rec=(2-arg#rec )%rec;
end:
goto wait:
end.

8 3 RHAM SAISEe Al T2
Fig. 3 Source program of internal computative
simultaneous operation

HDL reciprocal:

concurrent processing,

wait:

abe:

compute:

LOOPO:

done=1,
if (start’)
temp7=bb+1,
bb=temp7:
rec=l,

goto wait:

done=0:
tempb=arg#rec,
temp6=temp6-1,
tempb=ABS( tempb),
tempS=err/2,
temp7=temp6 < temp5,
if not{temp7) goto EXITO:
temp3=arg#rec,
temp5=2-temp3,
tempb=tempS*rec,
rec=tempb:

goto  LOOPO:

EXITO:

goto wait:

a3 4 SAISEL FUEY
Fig. 4 Intermediate output of simultaneous operation

State Destination Operator Sourcel Source2 Sequence
wait done <~ 1 :
abc: bb ADD bb 1
compute rec — 1
stat 3 done - 0
tempb MUL arg rec
tempb SLB tempb 1
tempb ABS temph
temph DIV err 2
temp7 LT temp6 tempS
temp3 MUL arg rec
temp5 SUB 2 temp3
stat 11: rec MUL temph rec

38 5 sAISEe dolg Holg
Fig. 5 Data table of simuitaneous operation
State sequence
wait @
if start’

—wait

abe :

compute:

LOOPOO

if not temp? — EXITOO

—100P00

EXIT00

—wait

1% 6. SASH MEE

Fig. 6 State table of simultaneous operation

HDL reciprocal :
{s}
inputs arg, err ' integer<16,
start @ boolean:
outputs rec  : integer<16),
done : boolean:
works bb i integerdl6):
begin
wait: done=l, if (start’) goto wait:
abc: bb=bb+1:
compute: rec=l, done=0:
while(largtrec-1! < err/2)
begin
rec=(2-arg#rec )%rec;
end:
goto wait:
end,

a3 7. XS5 A T2
Fig. 7 Source program of sequential operation
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HDL reciprocal:

sequential processing.

wait: done=l,
if (start’) goto wait;

abc: temp7=bb+1:
bb=temp?:

compute!  rec=l,
done=0:

LOOPO: tempb=arg#rec:
tempb=temp6-1:
temp6=ABS( temp6):
tempS=err/2;

temp7=tempb<{temp5;
if not (temp?)
temp3=ar j*rec;
temp5=2-temp3;
tempb=temp5%rec:
rec=tempb:
goto LOOPO:

goto EXITO:

EXITO:
goto wait:
a8 8 =xtsEte] F7HEd
Fig. 8 Intermediate output of sequential operation

State  sequence
wait:
if start’
—wait
abc:
temp?  TempO4
compute:
Loop00
temp6  TempO7
tempb  Temp08
Temp09
tempS TemplO
temp7? Templl
if not temp7—exit00
temp3 Templ3
tempd Templd
tempb  Templ5
— Loop00
Exit00
— wait

18 10, TXSEe Al E
Fig. 10 State table of sequential operation

5. d&
State Destination Operator Sourcel  Source?  Sequence
wait done - 1 :
NS 0 b1 £ APdNE guZoE F4Y /€T 4
a3 dme - " dajo] Alo] RAlAWY YA ES HolE} HA| 4w
stat 4:  tempb ML arg rec o gk dlojg EE 4ok 2 A3 oxE AA
stat 5°  tempb SUB tempB 1 o .
stat 6:  tempf ABS tempb @‘%‘ }éﬁls}ttﬂ o]:é- ol'g‘?:]'oi)’k] /‘]—/—\-E“'Q' }874]
stat 7:  tempd DIV err 2 1 L: B 0. ____o__ P
stat 8:  temp? LT tempb tempS g 9’1 7] Z}ig == T }’l %‘} %l?.,‘l
stat 9:  temp3 ML arg rec I EF B =7 AAE o]$3H HAAAF3 e
stat 10 tempd SUB 2 temp3 o u L mmiolo. oF & o
stat 11 rec ML temp5 rec E] Tl —] %%Q ”l— %‘ aE E‘} ™ ,,lﬁ‘i
N ] o B =RelA AW WS olggozN A
2% 9. #XH55el dlolel Holg A‘M WAt amsn A 28 AAsed
Fig. 9 Data table of sequential operation - = = =
=°] 2 & U
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