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13. Programmastekst

integer max of namestack, max of defstack, max of actualstack, max of
Ppointerstack, mex of savestack, stackptr, freeptr, pointerptr, saveptr,
spacecntr, lentr, bentr, llentr, bbentr, SPACEentr, LLentr, BBentr, t8j,
t8J, word, Word, nextace, endmarker, place of name, tt, asterisk, ksiretsa;
boolean in def mode, in actual mode, only mac, from macro, from
actualstack, accent read;

integer array nemestack[~2:255],definitionstack[0:4095], actuslstack
[0:2007]1; pointerstack[1:128], savestack[—1:120];

procedure initialize macro variables;

begin in def mode:= in actual mode:= only mac:= from macro:=
from actualstack:= avcent read:= false;
max of namestack:= 255;
max of defstack:= 4095;
mex of actualstack:= 204T;
max of pointerstack:= 128;
max of savestack:= 120;
asterisk:= 254; ksiretsa:= 255;
stackptr:= namestack[0]:= pointerstack[1]:= 0;
endmarker:= spacecntr:= SPACEcntri= 150;
namestack[—1]:= saveptr:= =5;
tti= 1 + 16 + t12 + £18;
freeptr:= 1

end initialize macro variables;

procedure define macro; ) -
Pegin integer i,savel ,max of formallist;
boolean enpty; )
Integer array formallist[0:127];

procedure read name;

begin integer save; _

TRROR( stackptr > max of namestack,3000);

lentr:s= savel:= nemestack[stackptr]; ERROR(lentr = =~1,3027);
bentre= 2; save:= stackptr:= stackptr + 1;

store letgits(namesta.ck sstackptr,max of namestack ,reaf'fer);
ERROR(stackptr + 1 > mex of namestack,3000);

namestack[ stackptr]:= stackptr = save;

namestack[stackptr + 1]:= blocknunber;

stackptr:= stackptr + 2

end read name;

e
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procedure read formals;
Begfn infeg;er i,ptr,aux,par;
boolean in comma mode;

integer procedure reafferi;

If symbol = accent symbol then

Begin ERROR(true,3023); go%o outaccent end
€lse reafferT:= reaffer;”

procedure reafferl while(condition); boolean condition;

begin integer ij
Tor 1:= i while condition do reaffert

end reatterl while;

ptr:= 13 par:= 0;
if symbol # colon symbol A symbol # open symbol A symbol #
smaller synbol then
begin ERROR(true,3026);
reaffer] while(symbol # colon symbol A
synbol + open symbol A symbol # smaller symbol)
end;
IT symbol # colon symbol then
Pegin i:= aux:= 0;
in comma mode:= symbol = open synbol;
for i:= 1 + 1 while symbol # colon symbol do
'E_in par= ij Teaiferl;
if in comma mode A 1 > 1 then reafferl while
TSymbol = nler symbol V symbol = semicolon symbol);
if 10 < symbol A symbol < 62 then
begin If i = 23 then -
™ bPegin ERROR(True,3002); reafferl while
™ (symboIl F colon symbol)
end else
Pegin store letgits(formallist,ptr,max of
formallist, reaffer);
if ptr = aux > 22 then
Pegin ERROR(true,30T1); ptr:= aux + 22
enE;
Tormallistlaux]s= ptr — aux = 1;
aux:= ptr; ptr:= ptr + 1;
if symbol = accent symbol then
Begin ERROR(true,3023); goto outaccent
end;
IT in comma mode then
Pegin if symbol = close symbol then
begin if reafferl + colon symbol then
~begin ERROR(true,3004);
“reafferl M
(symbol # colon symbol)
end
end else if symbol # comma symbol then
‘ Begin ERROR( true,3005);
veaffer! while(symbol # comma
symbol A symbol + colon symbol)
end

end else
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begin if symbol % greater symbol then
Eeg{_-ERRDR(true,3006),
T reafferl while(symbol # sma.ller
symbol A symbol # colon symbol)
end else
begin if reafferl # colon symbol then
begin reaffer! while(symbol =
nlcr symbol V symbol = semicolon
synmbol );
ERROR( symbol = colon symbol,3007)
end;
TT symbol % smaller symbol A
Synbol # colon symbol then
begin ERROR(true,3007)5
reafferl while(symbol %
smaller symbol A symbol #
colon symbol)

end
end
end
end ~
end else
Pegin ERROR(true,3008);

reaffer] while(symbol # comma symbol A
symbol # smaller symbol A symbol # colon

symbol) -

end

-end
end if symbol;
IF ptr — 1 < max of formallist then formallist[ptr — 1]:=
€lse ERROR(Erue,3009);

Effer,
ERROR( symbol # nler symbol A symbol + semicolon symbol ,302&;,

read while(symbol = nler symbol V symbol = semicolon symbol

outaccent: definitionstack[lentr]:= —par =— 1
end read formals; .

procedure read blocek;

begin integer i, begentr;

boolean declarations,within accents;
procedure compare parameters;
begin integer i, j, 1, ptr, length;
boolean found;
Tnteger array parameter[0:20];
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ptri= l:= 0; Jj:= 1275 found:= false,
reaffer;

store letgits(parameter,l,20,reaffer);
if 1 # 22 A synbol = greater synbol then

Tor length:= formallist[ptr] while length +# 0 A 7 found do

'E-”in Je= j + 13
if length = 1 then
Pegin i:= 0;
T for i:= 1 + 1 while parameter[i = 1] =
Formallist[ptr™+ II A 7 found do
if i = 1 then
Pegin for 1:= 1, 1 while 1 + smaller symbol
do delete symbol(l); it= 1 = 13
sTow into stack(definitionstack,
max of defstack,j);
found:= true

end
end; ~—
PEr:= ptr + length + 1
end
end compare parameters;

procedure delete symbol(s); integer s;
Pegin integer word; -
— If bentr = 0 then
Pegin s:= defInitionstack[lentr];
T lentr:= lentr = 13 bentri= 2
end else
Pegin word:= defini‘bionstack[lcntr],
= if word < O then empty:= true else
Pegin definiTionstack[lenTrls= word : 8;
T s:= word — definitionstack[lenr] X t8;
bentr:= bentr = 1
end
end *T
end deTete symbol;

in def mode:= true; -

stow into stacE(EEfinitionstack smax of defstack symbol),
if 1 compare(&'begint®}) then

begin ERROR(true,3010); Skip until(4'begin't) end;
begentr:= 13~

declarations:= symbol 4 nler symbol A symbol + semicolon
synbol; if 71 declarations then

begin lentr:= savel; bentri=

in def mode:= false;

reaffery ™
stow into stack(definitionstack,max of defstack,

symbol); in def mode:= true

end;
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within sccents:= false;
for i:= i while begentr > 0 do
Pegin read while(symbol + accent symbol
A symbol # smaller symbol);
if symbol = smaller symbol then compare parameters;
IFf symbol = accent symbol then
B"gln within scecents:= T within accents;
reaffer;
- If within accents then
B‘gin if compare{{sHaF) then
T Begin if synbol = accent symbol then
Pegin begentr:= begentr = T;
i begentr = 0 A T declarations
Then '
B begin delete symbol(i);
Tor i:= i while i ¥ nler symbol
A1 + semicolon symbol A 1 empty
do delete symbol(i);
empty:= false
end
end
end else
~ 3T compare(dbegink) then
Pegin if symbol = accent symbol then
T bYegentr:= begcntr + 1
end -

end
end
end; =~
1n def mode:= false; reaffer;
stow into staéﬁrag?initions%adk3max of defstack,endmarker);
if stackptr < max of namestack then
namestack[ stackptr]s= if lentr 1 > max of defstack
Then ~1 else lentr + 1

end read block;
max of formellist:= 127; empty:= false;
for i:= i while 7 empty do '
Pegin read name;
read formals;
read block;
read while(O < symbol A symbol < 62);
if synmbol = comms symbol then
begin reaffer;
T read while(symbol = nler symbol
V symbol semicolon symbol),
ERROR( symbol < 10 V symbol > 62,3030)
end else empty:= true

end;
Pr tape symbol:= space symbol
end define macro;
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procedure expand macro}
begin integer p,par;

procedure read actuals;
begin integer i,opentr,quotentr,savel,auxptr;

procedure complete actual paremeter;

egin

e

entr = 0 then

Pegin lentr:= lcntr — 15 bentr:i= 2 end else
Pegin actuslstack[lentr]:= actualstack[Icntr] : t8;

bentr:= bentr = 1 -
end;
stow into stack(actualstack,max of actualstack,
endmarker);
freeptr:= freeptr + 1;
if freeptr < mex of pointerstack then
Pegin savel:= lentr;
— pointerstack[freeptrl:= lentr + 1

end

EEE complete achial parameters;

auxptr:= freeptr;
if symbol = open symbol then
Pegin in actusl mode:= tTue;

opentri= 13

for i:= 1 while opentr > 0 do

Begin ERROR(Treeptr > max of pointerstack,3013);

if freeptr = auxptr then

Pegin savel:= lentr:= pointerstack[freeptr] - 1;

bentr:= 2
end;
reaffer;

if symbol = open symbol then

opentr:= opentr + 1 else

if symbol = close symbol then

opentr:= opentr = 1;

read while(synbol = nler symbol V
symbol = semicolon symbol);

lentr:= savel; bentr:= 23

stow into stack(actualstack,mex of actualstack,

symbol) ;

for i:= i while (symbol # comme symbol V opentr

FT) A opentr ¥ 0 do

begin reaffer; -

if symbol = open symbol then opentr:=

“opentr + 1 else

1f symbol = cIose symbol then opentr:=

“openty m 1 -

end;

Complete sctual parameter

end;
reaffer;
in actusl mode:= false

end else
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if symbol = smaller symbol then
'E'égin in actual mode:= true;
for i:=1 while symbol = smaller symbol do
begin ERROR(Treeptr > max of pointerstack, 3013);
quotentr:= 1;
if freeptr = auxptr then .
Tentr:= pointerstack[Treeptr] — 1 else lentr:= savel;

hentri= 23
for i:= i while quotentr > O do
Pegin reafTer;

== if symbol = smaller symbol then quotentr:=
" quotentr + 1 else
if symbol = greater symbol ‘then quotcntr
T quotentr = 1
end;
‘complete actual parameter;
reaffer;
if symbol # point symbol then
bégin read while(symbol = nlcr symbol _
Vsymbol = semicolon symbol);
_ ERROR( symbol = point symbol,3025)
end
end;
IF synbol = point symbol then reaffer
€lse ERROR(true,3025);
In actugl mode:= false _

end;
pointerptr:= auxptr;
if freeptr — auxptr # par then
- Begin ERROR(true,3016);
auxptri= auxptr + par — 13
for i:= freeptr step 1 until auxptr do
Tointerstack[i]s= =1
freeptr:= auxptr + 1

end;
If symbol # nler symbol A symbol # semicolon symbol then

Pegin ERROR(true,3001);
T read wﬂr(symbol # nler symbol.
A symbol # semicolon symbol)
end
end read actusls;

procedure store expansion;

begin savestack[ saveptr]:= bbentr;
savestack[saveptr + 1]:= llentr;
if from actualstack then

Pegin savestack[saveptr + 2]:= BBentr;
savestack| saveptr + 3]:= LLcntr;

from actualstack:= falc
end else savestack[ savepty + E]:: =1

end store expansion;

&
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'ERROR(saveptr + 5 > max of actualstack,3017);. :
p:= namestack[place of name — namestack[place of namel] — 11;
par:= —definitionstack[p] - 13
read actuals;
nemestack|place of name + 1]:= =namestack[place of name + 11];
savestack[saveptr + 4]s= place of name;
savestackl saveptr + 5]:= symbol;
if from macro then store expansion else
Pegin from macro:= true; stow into 'Bﬁ"ffer( asterisk) end,
saveptr:= saveptr + O3 bbentr:= 1; llentr:= p,
pr tape synbol:= space symbol; '
symbol:= macro sym;
stow into buffer(symbol)
EPE expand macro;

integer procedure macro sym;
begin integer 1,s;

procedure restore expansion;
Pegin bbontrs= savestack|saveptr];
1lentr:= savestack[saveptr + 1];
if bbentr = 2 then
Pegin t8j:= 1; word:= definitionstack[llentr];
T word:= word = word 1 t8 X t8
end else
TT pbentr = 3 then -
Begin t8j:= t8; word:= definitionstack[llentr];
T word:= word - word : t16 X 116
end; -
T savestack[saveptr + 2] ¢ =1 then
Pegin BBentr:= savestack[saveptr + 2]
ILLentr:= savestack|saveptr + 3]
if BBentr = 2 then
Pegin t8J:= 1; Word:= actualstack[LLentr];
T Word:= Word — Word : t8 X t8
end else -
I BBentr = 3 then
Pegin t8J:= t8; Word:= actualstack[ILentr];
T Words= Word - Word : t16 X 16
end; -
Trom actualstack:= true
end;
Place of name:= savestack|saveptr — 2];
pointerptr:= pointerptr + definitionstack[namestack
[place of name = namestack[place of name] =~ 1]] + 1
end restore expansion;

.
2
.
2
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if spacecntr > 150 then
'E_g'in spacecntr:= spacecntr = 1; s:= space symbol end else
I if from actuslstack then -
'E'gin BBentr:= BBentr = 13 if BBentr = 0 then
begin ILentr:= ILLentr + 13 BBentre=
tBJ' £16;3 word:~ actualstack[ll.cntr]

end;
IT BBentr #+ 1 then
'E_gin si= Word ¢ ©8J; Word:= Word — s X t8J;
£67 2= 807/ 8
end else s:= Word;
IT s = endmarker then
Pegin from actualstack:= false; s:= macro sym
o o B _
end else
begin bbentr:= bbentyr = 13 if 'bbentr 0 then
= begin llentr:= llentr + 13 bbentr:= 3; t8j:= t16;
word:= definitionstack[llentr)

end;

I bbentr # 1 then

’E)Egin s:= word & ©8J; word:= word = s X t8j;

£8js= t85/ 18 .

end else s:= word;

T e > 128 A s < 149 then

Pegin from actualstack:= true; BBentr:=. 13

T Llentr:= pointerstacklpointerptr + s = 128] — 1;
if ILentr = -2 then from actualstack:= false;
St= macro sym -

end else

IF g = endmarker then

B"gin saveptri= saveptr — 63
freeptr:= pointerptr;
namestack[place of name + 1]:=
~namestack[place of name + 1];
if saveptr = =5 then
Pegin from maecroi= Talse; stow into buffer(ksiretla)
end else restore expansion,
8= savestack[saveptr + 5]

end

end; ~

T & > endmarker then

Pegin spaceentr:= 8 — 13 s:= space symbol end
end; — T
macro Syme= 8

end macro sym;
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integer procedure reaffer;
begin integer i} .

integer procedure read and buffer,
begin integer s;
T Si= RESYMI;
if in actusl mode then
Pegin stow into stack(actualstack,max of actuslstack,s);
prsym(s); -
if s = nler symbol then space(7)
end else
Pegin stow into buffer(s);
if s = nler symbol then
Tine nunber:= line number + 1

end;
: read and buffér:= s
3133_. read and buffer; -

for i:= i,i while synbol = space symbol V symbol = tab symbol do
Tegin if accent read then —
~ Tegin symbol:= mextacc; accent read:= false end
else symbol:= read and buffer;
T symbol = accent symbol then
Pegin nextacc:= read and buffer;
if nextacc = accent symbol
Then symbol:= apostrophe symbol
€lse accent read:= true

end,

IT symbol = apostrophe symbol then

Tor i:= i while symbol # semicolon symbol

A symbol # nlecr symbol do

synbol:= read and buffer;

if in def mode then

STow into stack({deTinitionstack,max of defstack,symbol)
end; .

Teaffer:= synbol
_EEE. reaffer;

boolean procedure compare(text); string text;
Pegin integer s,k; -
k:= 0; compare:= true;
for s:= stringsymbollk,text) while s # 255 do
gs + (if 37 < symbol A symbol < 62 then symbol — 27 else symbol)
en _
Pegin compare:= false; k:= =1 end else
Pegin k= k + 1 ,'-_ﬂ;—first scan then reaffer else NS end

end compare;

procedure read while(condition); boolean condition;

Eegin infeger is
for i:= i while condition do if first scan then reaffer else NS

end read while;
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procedure skip until(text); string text;
Pegin integer i, first syfibol;
TIrst symbol:= stringsynbol(0,text);

read while(first symbol #
(if 37 < symbol A symbol < 62 then symbol — 27 else symbol));

for iT= 1 while 7 compare{text) do read while(first symbol #
(if 377X Bymbol A symbol < Gﬁ_then symbol ~ 27 else symbol))

end skip unHl 3

procedure stow into stack(stack smax,char); value max,char;

Tnteger max,;char; integer array stack;

bPegin integer i;
: 1f' char = space symbol A spacecenir < 255

Then SPACEcntr:= SPACEentr + 1 else
Pegin bentr:= bentr + 13

if bentr = 3 then

Begin lentr:= Icntr -+ 13 bentri= O3

T if lentr > max then ERROR(true,3018)

elsze stackllentr]l:= O

end;
it SPACEentr > 150 then
Begin stack[lentr}s= 8Tackllentr] X t8 + SPACEentr;

T 1if char = space symbol then SPACEcntr:= 151 else
begin SPACEcntr:= 150; —
T stow into stack(stack ,max,.char)
end )
end elSe
sTackllentr]s= s‘back[lcntr] X t8 + char;
1f‘ cher = endmarker then
Tor i:= bentr step 1Tuntil 1 do
5tow into stack(Btack,max,0) —

end
end gtow intoc stack}

‘procedure store letgits(list,pointer,max,letglt); value max;
integer pointer ymex,letgit; integer array liats
‘Ee_gTﬂ-'nteger i,Jj,word;
boolean full;
Words= ji= 03 full:= false;
for i:= i while symbol < 062 A 1 full do
begin if symbol > 37 then symbol:= symbol = 27;
Jr= 3+ 157 |
if j = 4 then
begin if Pointer > max then full:= true else
T TIstlpointerl:= word X t6 + symbolj
word:= J:= O; pointer:= pointer + 1
end else words= word X t6 + symbol;
Bymbol:= letgit

end;

IF 5 4 0 then
Pegin for Ji= j + 1 while j < 4 do word:= word X t6 + 63;

IT pointer > max then Tulli= true else listlpointer]:= word;
Pointer:= pointer + T —

end;
FRROR(full A 7T in def mode,3019)

end store letgits;
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procedure unstack macros;

begin integer i;

Tor 1:= i while abs(namestack[stackptr -1]) = blocknumber A

T stackptr > 0 do
stackptr:= stackptr ~ namestack[stackptr = 2] = 3

end unstack macros;

procedure skip macro declarations;

1T second scan then
begin integer i, begentr;

for 1i:= i,i while symbol = comma syt:&aol do

be, Begin skip until({'begin®h); begentri= 17
for i:= i while begentr > 0 do

Begin read while(symbol + actent symbol

end

end;

A symbol # apostrophe symbol);
if symbol = accent symbol then
Pegin NS;
if symbol = accent symbol
Then symbols= apostrophe synbol else
TF compare(fend®}) then begentr:= begentr — 1 else
IT compare({begin®$) Then begentr:= begentr + T
else begin read while(symbol # accent symbol);
NS

end
end; —
'ﬁ'_synibcl = a.postrophe symbol then
Tead while(symbol # nler symbol

" A symbol # semicolon symbol)

Tead while(0 < symbol A symbol < 62)

end skip macro declarations;

procedure print elantext; -
bPegin integer i, begentr;

pr tape synbol:= gpace synbol;
linecounter:= 0;

skip until({'begin®}); begentr:= 1;

for i:= i while begentr > 0 do

Pegin read while(synmbol # accent symbol

&

end;

A symbol + spostrophe symbol);

if symbol = accent symbol then
begin NS; -

end;

if synbol = accent symbol

Then symbol:= apostrophe synbol else

IT compare(fend™h) then begentr:= begentr — 1 else
IT compare({begin®h) Then begentri= begentr + T else
Begin read while(symbol ¥ accent symbol); NS end

Tf_symbol = gpostrophe symbol then
Tead while(symbol # nler symbol A symbol } semicolon symbol)

Tunout; runout
end print elantext;



