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Abstract

Pascal, which is an ALGOL-like general purpose programming language, was imple-
mented for the computer FACOM 230-75. Generally Pascal is characterized by its pow-
erful facilities of user defined data structures, together with its compact grammar.

This paper deals with the implementation process by the bootstrapping technique,
the compiling algorithms, particularly analysis regarding expressions, and run-time data
structures. The implemented compiler is written in Pascal itself as a consequence of the
bootstrapping technique, so that the compiler is highly flexible for the maintenance and

extension of its specifications.
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procedure constant(restart_sym set: symbol*set);
begin
if not (symbol in constant head set + restart sym set) then
begin error; skip to(constant head set + restart sym set) end;
if symbol in constant head set then
process_constant
else error;
if not (symbol in restart sym set) then
begin error; skip_to(restart sym set) end
end;
constant_head_set := [plus_sym, minus_sym, number_ sym, string~;ym,

identifier sym};
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procedure expression(formal attr p: attr_p);

var local attr p: attr p;
procedure simple expression(formal attr p: attr_p);

var local attr p: attr_p; save symbol: symbol_type;

procedure term(formal attr p: attr p);

var local attr p: attr p; save_symbol: symbol type;
procedure factor (formal attr p: attr_p);
begin
if symbol=not_sym then
begin input symbol; factor (formal_attr_p);
not operation(formal attr_p)
end

else
if symbol=left parenthesis then

begin input symbol; expression(formal attr p); input symbol end
else selector(formal_@ttr_p)

end; (* factor end *)

begin factor (formal attr p); new(local attr p);
while symbol in mul_;ym;sét'do '
begin save_symbol := symbol; input symbol; factor (local attr_ p);

mul_pperation(formal_@ttt_p, local attr_p, save symbol)
end

end; (* term end *)

begin term(formal;gttr_p); new(local attr p);

while symbol in add_sym_set do
begin save symbol := symbol; input symbol; term(local_attr p);
add_pperation(formal_attr_p,

local attr p, save_symbol)
end

end; (* simple expression end *)

begin simple_ expression(formal attr p); new(local attr_p):

if symbol in rel sym set then
begin savé_;ymbol ;= symbol; input_symbol; simple_expression(local_attr p);

rel_pperation(formal_gttr_p, local attr p, save_symbol)

end )

end; (* expression end *)
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TaSS LS F-xEXRT AT Y XA
procedure load(formal attr p: attr p);
begin
if formal_ attr_ p<>acc-attr p then
begin if acc_attr p<>nil then save_accumulator (acc_attr p);
load_@qcumulator(formal_@ttrﬂp)

end

....................

procedure mul operation(formal attr pl, formal attr p2: attr p;
symbol: symbol type);
begin load(formal attr pl); mul_code(formal_attr_p2, symbol);
acc_attr p := formal attr_pl; formal _attr pl+t.attribute kind := accmulator
end;
TRTS L4 EEEWTLLY X A
procedure selector (formal_attr p: attr_p);
begin base address(formal attr p);
while symbol in selector sym set do
if symbol=left bracket sym then index_pode(formalmgttr_?)
else
if symbol=arrow_sym then indirect code (formal attr p)
else const_displacement(formal_attr p)

end;
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TOTS5 L5 HEHFMBET A w ) A 4
var index table: array[l..7] of level range;
function base index (level: level range): index_range;
var index number: index_ range; lev: level range;
begin
if index table[level] <> O then base index := index_table[level]
else
begin lev := level + 1;
while index table[lev]=0 do lev := lev + 1;
request_index (index number) ;
while lev <> level do
begin load_ﬁtatic_}ink(index_pumber, lev); lev := lev - 1 end;
base index := index_number
end
end;
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tion DIDDFT = £ 78 y JIRAZ y 7 ENDH, Ko TERECIBBEDOA - T3 272
e B M S hic s Liein s,

6. FTC I PTRATSLOFER

Pascal = v 34 543, Pascal Lo TEMINIY — AT v 75 5% FACOM 230-75
D= — FEiRR L, RB (relocatable binary) RO A 7o 27 P e 75 A EELRT 5, L
B hHA, recursive call XEFTOEMERE, Mz P BRI 52 &L FHETH %525,
TV AR L OETRE ST, FHNAEREET A0, HEEBRECRE LT3,
procedure ¥ X O function (L EIBEMHK 7 > A AP D1 DD 7 s A= L 2 v P ELTHBX
o RITRRCLEIL S A4 77 ), IO RBERCERIh 2% Pascal SO EFETEI N
foZ w7 nEfRE S, 1 OOMBMCTER Ly m 79 s binh,

.o H & B =

ESHPPH A LI Pascal 2 v A 537~ P AT Ly ¥ Vv BRI VERERTWAD
T, 2 VoA 5 EHEH Pascal TEINWTERYD, TOfkdz w4 72085, IEHRCT R
TEY, ELRMTRERS X537 EEAD 2 v A1 SOBBECFIATEZ LN TES,

SR = A T, BEEOFEBCIRE Ui i S RE T AT UL BT LR
TE, WHENY — AT w77 2k ECH - TR 2 Y L, B3 % O e
KOG RO B 2 - VICTERT AR CHE TS, T2 C bAKEOHERD I BI
Bhhicz void T6, FOEBCKFETAESEHRL, ZOoRVBOHERETD LD
CHEE 5720 C, MoFHERRED 2 v SEELZENTES, WHEIL, WXBIELT5
Wiz n v IR Tl S e KRN i S Y T s okt L, = — FARESLT
B2y, JBEMEOTMERE RS Tt o T D, Lo T, Bl & 5 i B BRI IE 0 O 2 D FH



132 . : AR LEET 10

LTCH L 2 v SHRERTERIE, TOFERY RBICENTLILNTES, BE, o0
Fww X b FACOM 230-75 B Pascal = v 34 55 & ECLIPSE M Pascal = v -3 14 5~
AT - T B,

BAE D Pascal = vo3 4 5 G, &l 2 — FOSELDH 2 WCIXETHO T ~ 2 BEIIBTH
W LT - T ods, Pascal © X 5 & LI M ERE TR ARBNck#El, #5017 -2
BEPABIICTY ZEMNTED, FOTA DY XADHRE 2 v AL 5~ADHMRBITS B O
McHsD,

X Bk
1) Wirth, N.: Acta Informatica 1 (1971), p. 35-63.
2) Wirth, N.: Berichte der Fachgruppe Computer-Wissenschaften, ETH Zirich, 5 (1973).
3) Jensen, K. and Wirth, N.: A User Manual for Pascal (1974), ETH Ziirich.
4) Hansen, P. B.: Software, 6 (1967), p. 141-200.
5) Suzuki, N.: Automatic Program Verification II (1974), Stanford AIM-255.
6) BAR: JERRBHAE LY 2 - =2~ 2, 9(F52), 2.
7) Nori. K. V. ¢t al.: Berichte des Instituts fir Informatik, ETH Ziirich, 10 (1975).
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) &

TATSHL6 BT AT - 2l
identifier_;ebdfd:pointer = tidentifier record;
identifier record =
record identifier name: packed array[l..8] of char;
left link, right_link, next link: identifier_;ecord_pointer;
case identifier kind: identifier type of
type_id: (forward declared type: Boolean);
const_id: (value: value type);
var_id: (var_kind: direct indirect; var_level: level range;
var_address: address_range);
field_id: (field_gddress: address_range;
case packed field: Boolean of
true: (bit position: bit range));
procedure id,
function_id: (case p_f declared kind: p f declared type of
standard: (p_f key: p f key type);
declared: (p_f level: level range;
.case p f kind: p f type of
formal: (p_f_gddress: address_;ange);
actual: (p_f class: p f class type;
p_£f count: p f range;
save_@ata_gddress: addressuranHe)))

end;
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TRYSLT Fo s MERBROLDDF ~ 2 B
structure_record pointer = tstructure record;
structure record =
record size: word bit_size;
case structure_form: form_type of
scalar: (case scalar_kind: scalar_declared_type of
declared_scalar: (first_const: identifier record pointer));
subrange: (range_type: structure_;ecord_pointer;
lower bound,upper_ bound: value_pype);
pointer: (refered type id: identifier record pointer);
power set: (element set: structure record pointer;
packed_set: Boolean) ;
array st: (element type, index type: structure record pointer;
case packed array: Boolean of
true: (elements_per_word:~bit_;ange));
record _st: (first field id, field id: identifier record pointer;
record_variant: structure record_pointer;
packed_;ecord:lBoolean);
file_st: (element_of file: structure_;ecord_pointer;
segmented file: Boolean;
buffer_size, window_ﬁize: address_;ange);
tagfield: (tagfield pointer: identifier record pointer;
first_yariant: structure_;ecord_pointer);
variant: (first variant field: identifier record pointer;
next_yariant, subsequent_yariant: structure_record pointer;
variant_value: value_type)

end;

TRATIHS T ATVAMBRBOLDOT — 2 B
display record =
record first name: identifier record pointer;
case block or record: occur_type of
record dp: (record_access: direct_indirect; record level: level range;

var_displacement, const_displacement: address_range;

case packed rec: Boolean of

true: (var_bit_displacement: address_range;
const_lbit displacement: bit_range))

end;
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attribute record =

record type pointer: structure record pointer;

case attribute kind: attribute type of

end;

const_at: (const value: value_type);
variable at: (var_access: access_kind; var_level: level range;
var_address, const_address: address_range;
case packed var: Boolean of
true: (var_bit: address_range; const bit: bit range));
accumulator: ( );

work_stack: (work_address: address_range)



