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Abstract

The purpose of this study is to build a description technique and to make a simulator,
which can simulate and verify the behavior of gate level digital system. To get the object
code from the input description language, we build a translator. To do this, we used
YACC of the UNIX parser generator, and made an intermediate code in the mid-process
between translator and simulator to extend the range of application.

For experimental models, we used the Full-Adder and Modulo-3 Counter.
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- DDL(Digital system Design

Duley, 1967:Dietmeyer 1971)
—non-procedural model

Language:

- CDL(Computer Description Language: Chu
1974)—non-procedural model
- AHPL(A Hardware Programming Language:
Hill 1974)—APL based language
- ISP(Instruction Set Processor: Bell, 1971)
- ISPS(Instruction Set
Successor: Barbacci, 1981)
—ALGQO! 60 based language
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MODULE module_identifier;........... R
INPUT input_list: ......ccoocvvveeveennnnn... Y
OUTPUT output,_list:.......ccoooveeiie .. e
CIRCUIT circuit_identifier:................. Pl
BODY ... FEZ1d
connection_expressions:
END:
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CIRCUIT HA:
INPUT X.Y:
OUTPUT C.,S:
BODY
C := and(A,B):
S := ex_or(A,B):
END:
Cl := HA(AB).C:
S1 := HA(AB).S:

I3 4. oF E4Es
Fig. 4 MULTI-OUTPUT FUNCTION
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HEADER function identifier(parameter list):

output-type:

DEFINITION var

variable_list

ALGORITHM begin

statement_list :
end:
(a) DAL BT

Circuit identifier :
HEADER { Input input_parameter

Output

ALGORITHM BODY
circuit_description_function_list :

end
(b) 8l=|&8 g1z
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Fig. 5 CONFIGURATIONS OF FUNCTION STRUCTURE
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CIRCUIT clocked_rs_ff:
INPUT  cprs.(S):
OUTPUT
BODY
q :=rs_ff(and(R,CP),and(S,CP),S):
END:

Tl 6. 87|14 RS_FFe| B8
Fig. 8 DESCRIPTION OF CLOCKED RS FLIP FLOP
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MODULE counters:
INPUT cp:

OUTPUT 01.02,03,04:
FLIP_FLOP (T1],(T2):

CIRCUIT JK_FF:

INPUT  j.k.cp,(S]:
OUTPUT @
BODY

Q:=rs_ff(and(k,s,cp).and(j,not(s) .cp),S):
END:

CIRCUIT T_FF:

INPUT  ¢p,(S):

OUTPUT Q:

BODY
Q:=jk_ff(1,1,cp.9):

END:

CIRCUIT decoder:
INPUT a.b:
OUTPUT 01,02,03,04:

BODY
01:=and(not(a).not(b)):
02:=and(not{a), b ):
03:=and( a ,not(b)):
04:=and{ a . b )%

END:

BODY

01:=decoder(t_ff(CP,T1).Q.t_ff(CP,T2).Q).01:
02: =decoder(T1,T2).02:
03:=decoder(T1,T2).03:
04: =decoder(T1,T2).04:
END:
(b) =274
33 7. 7ls RESS] GAEH

Fig. 7 CONNECTIVE DESCRIPTION OF FUNCTIONAL
MODULES
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Fig. 10 STRUCTURE OF PARSING TABLE

Shifte] 22 dieke EE T= £ xtf 2
o] Fold 1 AAh= StateZ 7= Ao)1 reduces
gse 299 71 £9F 2"¥diA Aol Y-S (Tree)
TFEE HEE Zoth

i FFolA 277 glol 1Al HE Tree 729

g 2EEo] BEoAlEH 74 :Einode)d2 FYAEE
ZHA o g DA 3 5A A AERACA o
FEol o8 3t of Tabled T3k €t

3.4 2t of 3= wE
tAgs 2o AlEEelde 3 A
wasad Alggold she WHE 24 ¢fn WY ¥E3
ANEYeld BES HE EPAA $EES =of ot
Z3e] Z= wigho|d Wy T HF AR A
EHolele] Yoz HP3A Ro|xE ALt ole} Z
o] wE7] Heide IAFY B TreeE F7|
TableZ TAslolol shzdl Wge) de 17 119 2
o}, olw} F7o} Tabled] BER 3WAI(3 operand) ¥
A& A e o9} o] PEojzl Fele Xi=Y+Z
o 72 Aoz e £ 9ln RE F4& A7 4
o] YA vEpd $ sl7] Wi AlolE Hd olef #
ARH At & 4 Ut (13)

(a) T Tree
THER OP1 OoP2 AEIE|
X0 X Y T
= 1 s
and X Y T
= ™ c

(b) &' Table
T2 11, TiA Tree 2 210 Table
Fig. 11 PARSING TREE AND INTERMEDIATE TABLE

7t 28 33} HolE Y R ¥ 3% 22§
B2 74 2 Fold. ejn F3lo] HojEe wide T
FHlolge] 94 Folm REHolBo] 7FE UFel A
atA ot



64 St OABYE iR

601999, 12)

(B 3) £710] Hjolg Ui
(Table. 3) CONTENTS OF INTERMEDIATE
TABLE

=Y 27 | R o+ =8 T8 LI
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BODY SHYAE}
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module HALF_ADDER:

input XY:
output S,C:
body
S = xor(X.Y):
C = and(X.Y):
end:
(a) =D&
Step1:X=0,Y=0:
Step2: X=0,Y=1 .
Step3: X=1,Y=0 .
Step4d : X=1,Y=1":

(b) eExEs
12 13. ¥7RY| AR
Fig. 13 INPUT DATA TO HALF ADDER
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MODULE JK_FF:
INPUT J.K.[ST):
OUTPUT Q:

BODY
Q := RS _FF(and(K,ST),
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and(J,not(ST),.ST);
END:
(a) JK FF 9| 71&

INIT = ST=0;

STEP 1: J=0,K=0:
STEP 2: J=0,K=1:
STEP 3: J=1,K=0:
STEP 4: J=1K=1:

(b)JK_FFel Z7|giRte
38 14. JKFFe| &lelaxiz
Fig. 14 INPUT DATA TO JK_FF
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Circuit RS-FF;
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Datput Q;——— L>| pop value 0
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pdy L——» push paranstors

ond; > — POP P
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[ Y
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Fig. 17 EXECUTING PROCESS
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Fig. 18 INPUT AND OUTPUT DATA
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module FULL_ADDER:

input X Y.CL:
output S,CO:

circuit HALF_ADDER:

input X)Y:
output S.C:
body
S = xor(X.Y):
Y := and(X,Y):
end:
body

S := HALF_ADDER(CI,
HALF_ADDER(X/Y).S}).S:
CO:= or(HALF ADDER(X,Y).C
JHALF_ADDER(CI,
HALF_ADDER(X,Y).8).C).C:
end;

(a) 327le i &

x| y| c1

| | e — | ——

| oty | |

| 1w n] | |

| Ll |

[ I r——h [

| | |8 a |

I | t——v! |

| =l | |

| | or M | |

| -1 | |

i | | 1

) 3%
etop 1:u=0.g=0,nli=0; ptep 1:5=0,CD=0;
stop 2:x=0,y=0,ci=1; Btop 2:5=1,CD=0;
stop 3:x=0,y=1,ci=0; step 3:5=1,CD=0;
Btop 4:ix=0,u=1,5i=1; step 4:5=0,CD=1;
step 5in=1,y=0,01=0; stop 5:5=1,CD=0;
step s:x=1,g=o,§§:1:'=1; step E:5=0,CD=1;
step 7:ix=1,y=1,ci=0;  step 7:5=0,CD=1;
step Bix=1,y=1,ci=1; stop B:S=1,C0=1;
(c) ExiEslY (d) &3x=s1Y
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Fig. 19 THE RESULT OF FULL ADDER SIMULATION

module COUNTER_3:
input CP:
output (A],(B]:

circuit JK FF:

input CP.J.K.(Q):

output Q:

body
Q := rs_ff(and(CP.and(J.not(Q))).
and(CP,and(K.Q))):

end:

body
:= JK FF(CP.B.1):
B := JK FF(CP,not(A),1):
end:
(a) 3l2Tiasly

r—=—1 r—— | i
Haa apdp——{aga Bl |
[ L |

Poja|k1 “al<d j1|x2 "B|
N [ S— | t——)

(b) 82

init :A=0,B=0: init :A=0B=0:

step 1:CP=1: step 1:A=0,B=1.
step 2:CP=1: step 2:A=1,B=0:
step 3:CP=1: step 3:A=0,B=0:
step 4:CP=0: step 4:A=0,B=0:
step 5:CP=1: step 5:A=0,B=1:

(o) Y=xi=Esiel (d) E=RI=Es

7 20. 3% A7 A % Ent
Fig. 20 THE RESULT OF MODULO-3 COUNTER
SIMULATION
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