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begin

comment the ppogram simulates an intel 8080 ppocegsing ynit;

integer AlBoc'DQEcHoLcCaPi’Ylic'tiMQlMl

| SP«PCycarryoxtrarstemp,Festackbottom, o
ownadpebufadreadr coreadrobufoutsbufinsinwoprdschar,
actfoneksxynemeisvalrargrressesbyufdescroefirstelastore
max.adr¢aolsaolsaosign,aozerosaoparity;

fnteger array stack(0:7), op(0:255), tab(65388), t(1310),

’ mesemoymi(1310),indtabel(03127);

) boolean sign,zerorparitysnormalsexcsfosnlesprinte;
boolean array core(0:1023);
array namesafi32);

procedure alarm(kind); integer kind;
begin
writelout,nlel,(case kind of
(<3xx impossibles>,<3** addresst>,<:*x {|legali>,
<:*x inatruction countepr:d>,<3*+ gtack pointer:>)));
setposition(out0,0);
goto inteprupt
end;

procedure exam(m); integer m;
begin integer i,c; .
comment the procedure sets the signezero and parity flip=flops
according to the parameter;
if m<O0 then m:=m+256;
1f m>255 then m3=m=256;
) ci=m;
2erot®c=0;
sign:=c>127;
rs=0;
for 1:=1 gtep 1 until 8 do
begin
risr+c extract 1; c:i:sc shift (=1)
end; .
parftys=pr mod 2=0
end;

procedure addi(a,bec); integepr arbsc;
begin

at=a+b+cy

if a>255 then carry:s1 elge carry:=0;
" exam(a)

end addi:

, procedure sub(a,byc); integer a,b,c;
J begin
aima=b=C; . v
ff a<0 then carry:=1 else carry:=0;
exam(a)
end sub;

8l



procedure annd(a,b); value b; integer arb;
begin

aizintegepand(a,b); carry:=0; exam(a)
end;

procedure exor(a,b); valye b; integer a:b;
begin .

as=integerexor(a,b); carry:=0; exam(a)
end;

procedure oprpr(a,b); value b; integer a,b;
begin ‘

ai={ntegepor(arb); carry:=0; exam(a)
end;

procedure examdouble(m); integer m;
begin
L:=m extract 83
H:®(m shift (~8)) extract 8;
carpys= if (m shift (=16))>0 then 1 elge 0;
end; ‘

procedure doublecount(highslowecount);
integer highslowscount;
begin integer t;
t ¢ high shift 8 ¢+ Low + count;
low = t extract 8;
high = (t shift (=8)) extract 8;
end;

procedure display(val); integer val;
begin integer char,class;
comment the procedure writes out value of val.if a ney
valye is typed it is assigned to val;
write(out,val,sp,2);
setposition(oute0,0); setposition(in,0,0);
class:=peaadchar{inechar);
if class=2 then
begin ‘
repeatchar(in); read(in,val)
end;
end;

comment initfalization of tables;

for {1265 step 1 until 88 do

tab(j):=(case {~064 of
(2’202'2,2(9.16;2’11‘01.
10,2,12,13,15,4,11,5,7,8,
1¢1¢3¢6));

for 1330 step 1 until 255 do

begin

args:=(case i+1 of
(0,
2,040,0,0,,0,0,0,0,
0,0,0,1,0,0,2,0,0,0,
0010000'000t00000!10
00002)200'0’0'1.010'
0!290;0(0.1.0'0,2.2'
060,001¢0,0,0,2,0,0,
0,1,0,0,0,0,0,0,0,0,
0?0‘0.0‘0’0'0'000'0'
0,0,0,0,0,0,0,0,0,0,
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timeg=
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+
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o

44125,126,127,120,130,131,132,

33,1364135,136,129,139,140,141,142,143,
144,145,138,148,169,150,151,152,153,154,

0199,229,239,076,082,069,225,243,

197,219,235,072,078,065,156,243,215,221,
236,073,079,066,157,243,198,220,237,074,
080,067,158,243,216,222,238,075,081,068,
17,230,240,077,083,070,224,243,200,209,
241,233,234,071,223,243,218,210,242,227,
.226'009'010'01100120013'0140051l
8,016,017,018,019,020,021,052,015,023,
»025,026,027,028,053,022,030,031,032,
033,034,035,054,029,037,038,039,040,041,
042,055,036,044,045,046,047,048,049,056,
063,058,059,060,061,062,063,243,057,002,
003,004,005,006,007,050,001,085,086,087,
088,089,090,091,084,094,095,096,097,098,
099,100,093,103,104,105,106,107,108,109,
102,112,113,116,115,116,117,118,111,121,
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147,170,205,189,188,161,201,092,178,171,
169,190, 243 162,160,101,179,172,206,191,
187,163,202,110,180,173,243,192,186,164,
243,119,181,174,207, 193,212 165,203,128,
182,1754216,194,211,166,243,137,183,176,
208,195,232,167,206,146,184,177,213,196,
231,168.243,155, 185)'

if arg=2 then time := time~2;
op(i):=(timenbd*targ) shift 8 add val
end;

comment initjalization;

coreadri=fipst.addr(core);
bufin:sbufoutss=1;
nii=false add 10;
spi=false add 32;
exci®normalssfalse;
maxeadr:®1023;
stackbottoms=50; _
for 1:%0 step 1 until 127 do indtabel(i)s=6 ghift 12+{ mod 16;
intable(0);
interpupt:
begin comment indlasning;
real array name(1:10);
zone z(128,1,stderror);
boolean field pp;
real array firstsegment(1:128);
integer isjewordssbitno;

write(out,<:<10>code: $>);setpoaition(out,0.0);
readgtring(insname,1); read(in,words);

bitnos==36; i:=1; pp:=1;
open(zsb,string name(increase(i)),0);
fnrec(z,128);

for i:=1 gtep 1 until 128 do firastsegment(ids=z(i);

for f:%2 gstep 1 until firstsegment(1)+1 do

for jem=firstsegment(i) shift (=24) extpract 24 gtep 1
until firgtsegment(i) extract 24 do

begin
if bitno®==36 then fnrec(z,1); %
core(j)i=false add(z(1) ghift bitno extract 8);
bitno := if bitno = 0 then =36 else bitno+12;
if j>words then alarm(3);

end;

excix=false;

close(z,true);

end overfgrsel;

execute:;

comment an instruction is executed either in normal opr debygaing
mode;

comment debugging mode;

if exc then goto instr;

setposition(in,0,0);

write(out,<:<10> *->) setposition(out,0,0);
readchar(in,chap);

actions=if char>64 and char<89 then tab(char) else 1;
case action of

By



begin
begin comment illegal; v
write(outsnl,1,<3xa¢ {llegal:>); goto execute
end;

begin comment display register;
if char=65 then display(A) else if char=66 then display(B) else
ff char=67 then display(C) else if char=68 then display(D) else
if chap=b9 then display(€) else if chap=72 then display(H) else
display(L)

end;

begin comment display word;
read(in,n); ,
if n<0 op n>maxade then alarm(2);
vali=core(n) extract 12;
display(val);
core(n):=false add (val extract 12)
end;

begin comment print words from n to m;
read(in,n.m);
if n<0 op m<0 op n>max—ader or m>max-ader then alapm(2);
if n>m then alarm(1);
write(out.<: addr 3$>,<<ddd>.n);
for J:=n step 1 until m do
begin ,
if i mod 1080 and i<>n then write(outenl,1,<: addp 3>,<<ddd>ri)}
write(out<<ddd>,sp,2,core(i) extract 12)
end
end;

begin comment reset registers;
As=By=C:=Ds=EsxHemlL180;
SP:=1000;
PC:=0; ‘
carry:=carryextras=(;
signs=zeros=parijty:sfalse;
times=(

end;

begin comment execute instructions until address x:
read(in,x); exc:=true;
if x>max~adr or x<0 then alarm(1);

{ngtr:

if PCOmax.adr or PC<O0 then alarm(4);
if xsPC then
begin
if sign then aosign:=1 else aosfign:=0;
i1f zero then aozeros;=1 else aozero(=0;
ff parity then aoparitys=1 else acpapity:=0;
write(out,<‘ addr 3> ,<<ddddd>¢PC,<? regi>sAsBeCoDeEeHeLosCaPPY

Carryaxtraqaosign.aozero;aoparity):
exci=false;
goto execute

end else

begin comment an instpuction is executed;
ao1:=op(core(PC) extract 12);
val:=aol shift(=8) extract &;
timesstime+val//4;
arg:=yval mod 4;
it arg=2 then time:=time+2;
val:®aol extract 8;
case arg*1 of begin

.
’



adr:=core(PC+1) extract §;
adr:=core(PC+2) extract 6 shift 8 add
(core(PC+1) extract 8):

end Case arg+1;
M:=(0 add H gshift 8 add L);
M:z(M+max.adr) mod maxeadr;
PCs=PC+arg+l;
case val of
begin ‘ .
comment register transfers;

As=A;

Az=8;

A=(C;

As=p:

As=E;

As=H;

Asm( ;

Bi=A;

Bs=B;

Bs=(;

Bs=D;

Bs=E;

BesmH;

Bs=yi;

C:=A;

C:=8;

Ce=C;

C:=D;

C:=E;

Ca=H;

Ce=y;

Ds=A;

Dy=8;

De=C;

Di=D;

Di=E;

Di=H;

0De=L;

Es=A;

Es=R;

Ez=C;

E3E=D;

Es=E;

Es=H;

Ez=L;

HexmA;

Hi=B;

He=(;

HemD;

HimE;

HemH;

Hewl;

L:=A;

L:=B;

Ls=C;

L:=D;

Le=E;

Li=H;

Le=L;

At=core(M) extract 8;

Bs=core(M) extpract 8;

Ce=core(M) extract 8;

Ds=core(M) extract 8;

Es=core(M) extract 8;

Hs:®mcore(M) extract 8;

Le=core{M) extpract 8;

CYA



core(M):=false add A}
core(M):=false add B;
core(M):=false add C;
core(M):sfalse add D;
core(M):=false add E;
core(M):=false add H;
core(M)'tfalse add L;

Az=adrer;
Bs®adpe;
C:=adrp;
Ds=adr;
Es=adrp;
He=madpr;
Le=adr;
core(M):=false add adp;

comment increase register;
begin B:=(B+1) ; exam(B) end;
begin C:=(C+1) ; exam(() end;
begin 0s=(D+1) ; exam(D) end;
begin Es=(E+1) ; exam(E) end;
begin H:=(H+1) ; exam(H) end;
begin L:=(L+1) ; exam(L) end;
comment decrease register;

begin B:=(B=1) ; exam(B) end:
begin C:=(C=1) ; exam(C) end;
begin D:=(p=1) ; exam(D) end;
begin E:=(E=1) ; exam(E) end}
begin H:=(H=1) ; exam(H) end;
begin Li=(L=1) ; exam(L) end;

B7

comment add r601star to A;
addi(A,A,0);
addi(A,B.O);
addi(A,C,0);
add‘(Aleo):
addi(A,E,0);
addf(A.H'O);
addiCA,L,0);
addf{(Ascore(M) extract 8,0);
addi(Asadr,0);
comment add regQistep with carry to A;
addi (A, A,carpy)'
addi{(A,B,carry);
addi(A,C, carry).
addi(A, D.carrv),
addi(A;E.carry),
addi(A, H.carry).
addi(A,L,Carry); . _
addi(Ascore(M) extract 8,carry);
addi(A.adrscarry);
comment subtpact register fprom A;
Sub(A,A,0);
sub(A,B,0);
SUb(AQc,O):
SUb(AQD'O):
sub(Aa,E,0);
SUb(Aaﬂgﬂ);
SUb(Angn):
sub(A,core(M) extract 8,0);
sub(A,adrs0); . ,
comment gubtract register with capry from A;
sub(A,A,carry);
sub(A¢B,caprry);
sub(A, C,carry)'
sub(A,Dycarry);
sub(A,E,carry);
sub(A,H,caprpry);



calli:

sub(A,L,carry); ,
sub(A,core(M) extract 8¢carry);
sub(Asadrecarry);
comment logical instructions;
annd(A,A);
annd(AcB):
annd(A,C):
annd(A,D)l
annd(A,E)
annd(A,H);
annd(A,L);
annd(A,core(M) extract 8);
annd(A,adr);
exor(AyA);
exor(A,B)}
exor(A,C):
exor(A,D);
exor{A,E);
exor(A,H);
exor(A,L);
exor{A.core(M) extract 8);
exor(A,adpr);
orr(AsA);
0Qf<A¢B):
0nf<A|C):
OQQ(A.D);
QPP‘(A’E):
orr(A,L);
orr(Aycore(M) extract 8);
opr(A,adr);
comment register with A;
begfn m:=A; sub(m,A,0) end;
begin m:=A; suyb(m,8,0) end;
begin m:=A; sub(m,C,0) end;
begin m:;=A; sub(m,D,0) end;
begin m:=A; sub(m,E,0) end;
begin m:=A; sub(m,H,0) end;
begin m:=A; sub(m,L,0) end;
begin m:=A; suyb(m,core(M) extract 8 ,0) end;
begin m:=A; sub(m,adr,0) end;
comment potate (rlc,rrceralypar);
begin

carrys=A shift(=7) extract 1;

A:=(A shift 1) extract 8 add carry
end;
begin

carry:=A extract 1;

As=carpy ghift 7 add (A extract 8 shift (=1))
end; _
begin mi=carry; carry:i®=A shift(=7) extract 1;

A:=(A shift 1) extract 8 add (m extract 1)
end; ‘ ;
begin mi=carry; carry:=A extract 1;
tzm ghift 7 add (A extract 8 shift(=1))
end;
begin ,
if SP < 2 then alarm(5);
core(SP~1) := false add ( PC shift (=8));
core(SP=2) := false add ( PC extract 8);
SP = SP = 2;
PC s= adr;
end;

if =, zero then goto call;
if zero then goto call;

23



ret:

be wbe whs wie cobe abs wbs wbe
R

begin adpr := 0; goto call end;

begin adr := 8; goto call end;

begin ade 3= 16; goto call end;
begfin adp 2= 24; goto call end;
begin adp $= 32; goto call end;
adp = 40; goto call end;
begin adpr := 48; goto call end;
beqgin adp := 56; goto call end;

begin

begin

end;

begin

end;

carry = 0 then goto call;
carpry 8 1 then goto call;
=¢ parity then goto call;
parity then goto call;

-y sign then goto call;
sign then goto call;

:= (core(SP+1) extract 8) shift 8

(core(SP) extract 8);
s® SP + 2,

=y 2z8r0 then goto ret;
zero then goto ret;
carry = 0 then goto ret;
capry = 1 then goto ret;
-, paprfty then goto ret;
parity then goto ret;

~y sign then goto ret;
sign then goto ret;

comment only one port = {nput;

setposition(in,0,0);
readchar(in,A);

comment only one port = output;

write(outsfalse add A,1);
setposition(out0,0);

Comment jump;

:® adp;

-y zopro then PC :m adr;
zero then PC 3= adp;
carry = 0 then PC := adr;
capry 8 1 then PC = adr;
-+ parity then PC := adp;
parity then PC := ade;

=y sign then PC = adp;
sign then PC := adr;

comment (B,C) t= adp;
C = core(PC=2) extract 8;
B 2 core(PC~1) extract 8;

comment (D,E) := adr;
E := core(PC=2) extract 8;
D = core(PC=1) extract 8:

comment (H,L) = adr;
L :® core(PC=2) extract 8;
H = core(PC=1) extract 8;

add

B9



SP 3= adp;

begin comment push B;
if SP < 2 then alarm(5);
core(sP=1) := false add B;
core(SP~2) := falgse add C;
SP = SP = 2:

end;

begin comment push D;
if SP < 2 then alarm(5);
core(SP=1) := false add D}
core(SP=2) ;= false add E;
SP 3= SP « 2:

end;

begin comment push H;
if SP < 2 then alarm(5);
core(SP=1) ;= false add H;
core(SP=2) ;= false add L;
SP ;& SP = 2:

end;

begin comment push register A and flip=flops;
it SP < 2 then alarm(5);
F 2= (parity extract 1) +
((sign extract 1) shift 1) +
((zero extract 1) shift 2) +
(carryextra shift 3) +
(carry shift 4);
cope(SP=1) = false add A;
core(SP=2) ;= false add F;
SP 3= SP = 2=
end;

begin comment popr B;
€ 3= core(SP) extract 8;
B :® core(SP+1) extract 8;
SP = SP + 2»

end;

begin comment pop D;
E := core(SP) extract 8;
D := core(SP+1) extract 8;
SP 3= SP + 2:

end;

begin comment pop H;
L s core(SP) extract 8;
H s= core(SP+1) extract 8;
SP = SP + 2;

end;

begin comment pop register A and flip=flops}
F := core(SP) extract 8;
parity := false add f;
sign := false add (F ghift (=1));
zero := false add (F shift (=2));
carryextra = (F extract 4) extract (=3);
carry := (F extract 5) shift (=4);
A = core(SP+1) extract 8;
SP 1= SP + 2;
end;

comment sta; core(adr) 3= false add A;

3lo
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comment lda; A 3= core(adr) extract 8;

begin comment xchg;
temp & H; H = D;
temp = L; L 3= E;

;= temp;
:® temp;

m O

end;

begin comment xthli;
temp = H;
H s= core(SP+1) extract 8;
core(SP+1) := false add temp;
temp = L;
L = core(SP) extract 8;
core(SP) := false add temp;
comment becayse the representation is bads;
times=time+5;
end; ‘

SP = M;
PC 2= M;

begin comment dad B;
temp := B shift 8 + C + M;
examdouble(temp);

end;

begin comment dad Db;
temp = D shift 8 + E + M;
examdouble(temp);

end;

begin comment dad H;
temp = M + M:
examdouble(temp);

end;

begin comment dad SP;
temp 3= M *+ SP;
examdouble(temp);
end;

comment stax and ldax;
core(B shift 8 + ¢) 3= falge add A;
core(D shift 8 + E) 3= false add A;
A t= core(B shift 8 ¢« C) extract 8;
A := core(D shift 8 + E) extract 8;
carry = 1;
A 3= (=1 = A) extract 8;
Comment decimal adjust accumul&tor = not implemented;;

carry :3 if carry = 1 then 0 else 1;

begin A
begin A

1; exam(A) end;
1; exam(A) end;

L LI

2 A+
2 A -
begin corel(adr):=falge add L; core(adr*1)i=falge add H end;
begin

L = core(adr) extract 8;

H 2= coreladr+1) extract 8;
end;



inte := true;
inte = false;

begin . .
temp := core(adr) extract 8:
temp = temp ¢+ 1;
exam(temp);
core(adr) 2= falgse add temp
end;
begin _ ;
temp := coref(adr) extpact 8;
temp := temp = 1;
exam(temp);
core(adr) := false add temp
end;

doublecount(B,C, 1
doublecount(B8,C, =1
doublecount(D,E, 1
doublecount(D,sE, =1
doublecount(H,L, 1
doublecount(H,L, =1

o e W N W

.o We Me Wy Wy Wy

SP = SP + 1;
begin
SP := SP = 1;
if SP <€ 0 then atapm(S):
end;
begin comment halt and non=existing operationcodes;
exc 3= false;
goto inteprupt
end?
comment nop;;
end case val;
goto instr;

end

end execute;

begin comment write 8 words of the address stack;
for i:= SP step 1 until SP+7 do _
write(outenly1y8p,5,<<ddd>,iespsS.(core(i) extract 12));
end;

comment display time; display(time);
begin comment finish debugging;
goto interrupt
end;
comment display carpy; display(carry);
begin comment display sign;
valiegign extract 1; display(val); signisval=1
end;

begin comment display zero;

Bi2



vals=zepro extract 1; display(val); zero:sval=1
ond;

begin comment display parity;

) vali=paprity extract 1; display(val); paritys=yval=1
end;
comment display program counter; display(pPC);

comment command o for out;Qoto outsim;

comment command g@; display(sSP);

end case action;

Qoto execute;
outsims

end program
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AFSLUTTET NORMALT
tid : 10
linfer 806
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