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-- file SymbolTable.Mesa 
-- last modified by Barbara, October 3, 1977 11:24 AM 

DIRECTORY 
AltoDers: FROM "altodefs", 
ControlDefs: FROM "controldefs", 
InlineDefs: FROM "inlinedefs", 
StringDefs: FROM "stringdefs", 
TableDefs: FROM "tabledefs", 
SymTabDefs: FROM "symtabders", 
SymDefs: FROM "symdefs"; 

SymbolTable: PROGRAM 
IMPORTS StringDefs 
EXPORTS SymTabDefs SHARES SymDefs 

PUBLIC 
BEGIN 
OPEN SymDefs; 

-- tables defining the current symbol table 
hashvec: DESCRIPTOR FOR ARRAY OF HTIndex; -- hash index 
ht: DESCRIPTOR FOR ARRAY --HTIndex-- OF HTRecord; -- hash table 
ssb: STRING; id string 
seb: TableDefs.TableBase; se table 
ctxb: TableDefs.TableBase; context table 
mdb: TableDefs.TableBase; module directory base 
bb: TableDefs.TableBase; body table 

stHandle: POINTER TO STHeader; 

-- info defining the source file links 
sourcefile: STRING; 
fgt: DESCRIPTOR FOR ARRAY OF FGTEntry; 

ignorecases: BOOLEAN; 

-- the following orocedure is called if the base values change 
notifier: PROCEDURE [POINTER TO FRAME[SymbolTable]]; 

NullNotifier: PROCEDURE [POINTER TO FRAME[SymbolTable]] = 
BEGIN 
RETURN 
END; 

SubString: TYPE = StringDefs.SubString; 

hashvalue: PROCeDURE (s: SubString] RETURNS [HVIndex] = 
BEGIN -- computes the hash index for string s 
CharBits: MACHINe CODE (CHARACTER, WORD] RETURNS (WORD] 

LOOPHOLE(InlineDefs.BITAND]; 
mask: WORD = 337B; -- masks out ASCII case shifts 
n: CARDINAL = s. length; 
b: STRING = s.base; 
v: WORD; 
v p CharBits(b(s.offset]. mask]*177B + CharBits(b(s.offset+(n-1)]. maSk]; 
RETURN (InlineDefs.BITXOR(v, n*17B] MOD LENGTH(hashvec]] 
END; 

FindString: PROCEDURE (s: SubString] RETURNS [found: BOOLEAN, hti: HTIndex] 
BEGIN 
OPEN StringDefs; 
desc: SubSlringOescriptor; 
ss: SubString = @desc; 
hli p has~vec[hashvalue[s]]; 
WIITl [ ht i # IITNull 

DO 
SubSlringforllash[ss, hli]; 
round p 

(Tr ignorecases TlirN EquivalentSubStrings rLS[ rqualSubStrings)[s,ss]: 
Ir round TllfN RfTURN; 
hti .. hl[hti].l ink; 
fNOIOOP; 

RfTURN [fAt Sf. IITNu 11] 
rNO; 
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SubStringForHash: PROCEDURE [s: SubString, hti: HTlndex] = 
BEGIN -- gets string for hash table entry 
s.base .. ssb: 
IF hti = HTNull 

THEN s.offset .. s.length .. 0 
ELSE 

BEGIN 
s.offset .. ht[hti].ssIndex: 
s.length .. ht[hti+1].ssIndex - s.offset: 
END: 

RETURN 
END: 

hashforse: PROCEDURE [sei: ISEIndex] RETURNS [HTIndex] 
BEGIN 
RETURN [(seb+sei).htptr] 
END: 

searchcontext: PROCEDURE [hti: HTIndex, ctx: CTXIndex] RETURNS [BOOLEAN, ISEIndex] = 
BEGIN 
sei, root: ISEIndex: 
IF ctx # CTXNull AND hti # HTNull 

THEN 
BEGIN sei" root .. (ctxb+ctx).sellst: 

DO 
IF sei = SENull THEN EXIT: 
IF (seb+sei).htptr = hti THEN RETURN [TRUE, sei]: 
WITH (seb+sei) SELECT FROM 

sequential =) sei" sei + SIZE[sequential id SERecord]: 
linked =) IF (sei .. link) • root THEN EXIT: 
ENDCASE =) EXIT; 

ENDLOOP: 
END; 

RETURN [FALSE. ISENull] 
END: 

-- information returning procedures 

BytesPerWord: CARDINAL AltoDefs.BytesPerWord; 

symexternal: PROCEDURE [sei: ISEIndex] RETURNS [BOOLEAN] 
BEGIN 
RETURN [(seb+sei).external] 
END: 

symdefinition: PROCEDURE [sei: ISEIndex, onlypublic: BOOLEAN] RETURNS [BOOLEAN] = 
BEGIN 
RETURN [(seb+sei).ctxnum = stHandle.outerCtx 

AND (-onlypublic OR (seb+sei).public) 
AND (seb+sei).writeonce] 

END; 

symtype: PROCEDURE [sei: ISEIndex] RETURNS [SEIndex] 
BEGIN 
RETURN [(seb+sei).idtype] 
END; 

symconst: PROCEDURE [sei: TSEIndex] RETURNS [BOOLEAN] 
BEGIN 
RETURN [(seb+sei).constant] 
END; 

symaddress: PROCroURf [sei: TSEIndex] RETURNS [bitaddress] 
BEGIN 
IF (seb+sei).constant TIIEN ERROR; 
RETURN [( seb+se i). idvalue] 
END; 

symvalue: PROCEDURE [sei: ISfIndex] RfTURNS [UNSPfCrrIfD] 
BEGIN 
rr -(seb+sei).conslant TIIEN ERROR; 
RETURN [( seb+se i) . i dva 1 ue] 
[NO; 
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symentry: PROCEDURE [sel: ISEIndex] RETURNS [CARDINAL] = 
BEGIN 
bt i: BTIndex; 
IF -(seb+sel).constant OR xfermode[(seb+sei).idtype] # procedure 

THEN ERROR; 
bti ~ LOOPHOLE[(seb+sei).idvalue]i 
RETURN [(bb+bti).entryindex] 
END; 

transfertypes: PROCEDURE [type: SEIndex] RETURNS [typein, typeout: SEIndex] 
BEGIN 
sei: CSEIndex ~ undertype[type]; 
ty~ein ~ typeout ~ SENull; 
WITH (seb+sei) SELECT FROM 

transfer => RETURN [inrecord, outrecord]; 
ENDCASE .. > NULL; 

RETURN 
END; 

fieldcontext: PROCEDURE [type: SEIndex] RETURNS [CTXIndex] = 
BEGIN 
sei: CSElndex; 
IF type" SENull THEN RETURN [CTXNull]; 
sei ~ undertype[type]; 
RETURN [WITH (seb+sei) SELECT FROM 

record => fieldctx, 
ENDCASE => CTXNull] 

END; 

BytePC: TYPE = ControlDefs.BytePC; 

localcontext: PROCEDURE [pc: BytePC] RETURNS [CTXIndex] = 
BEGIN 
bti: BTIndex " PcToBti[pc]; 
RETURN [IF bti " BTNull THEN CTXNull ELSE (bb+bti).localctx] 
END; 

PcToBti: PROCEDURE [pc: BytePC] RETURNS [BTIndex] = 
BEGIN -- maps pc into body table index 
btlimit: BTIndex = LOOPHOLE[stHandle.bodySize]; 
bti: BTTndex ~ FIRST[BTIndex]; 
IF pc " BytePC[O] THEN RETURN[bti]; 
UNTIL bti - btlimit 

DO 
WITH body: (bb+bti).info SELECT FROM 

external =) 
IF pc IN [body.origin .. body.origin+body.bytes) THEN RETURN [btl]; 

ENDCASE -) ERROR; 
bti .. bti + (WITH (bb+bti) SELECT FROM 

ENDLOOP; 
RETURN [BTNull] 
END; 

inner -> SIZE[inner BodyRecord]. 
ENDCASE -) SIZE[outer BodyRecord]); 

-- path following procedures 

firslctxse: PROCEDURE [ctx: CTXIndex] RETURNS [ISElndex] 
BEGIN 
R[TURN [If ctx - CTXNull 

THfN ISENu11 
ELSE (ctxb+ctx) .sel ist] 

END; 

nextse: PROCEDURE [sei: ISElndex] RETURNS [ISrTndex] 
B[GIN 
RrTURN [ 

IF se i " SENu 11 
THEN ISENull 
[ISE 

WITH (seb+se i) SELECT FROM 
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END: 

terminal => ISENull. 
sequential => sei + SIZE[sequential id SERecord]. 
linked => link. 
ENDCASE => ISENull] 

ctxentries: PROCEDURE [ctx: CTXIndex] RETURNS en: CARDINAL] = 
BEGIN 
sei: ISEIndex: 
IF ctx = CTXNull THEN RETURN [0]: 
WITH (ctxb+ctx) SELECT FROM 

included => IF -ctxreset THEN RETURN [0]: 
ENDCASE: 

n .. 0: 
FOR se; .. (ctxb+ctx).selist. nextse[sei] UNTIL sei = SENull 

DO n .. n+1 ENDLOOP: 
RETURN 
END: 

type manipulation 

undertype: PROCEDURE [type: SEIndex] RETURNS [CSEIndex] 
BEGIN -- strips off type identifiers 
sei: SEIndex .. type: 
WHILE se; # SENull 

DO 
WITH (seb+sei) SELECT FROM 

id => 
BEGIN 
IF idtype # typeTYPE THEN ERROR: 
sei .. idinfo: 
END: 

ENDCASE => EXIT: 
ENDLOOP: 

RETURN [LOOPHOLE[sei. CSEIndex]] 
END: 

typeclass: PROCEDURE [type: SEIndex] RETURNS [TypeClass] 
BEGIN 
RETURN [(seb+undertype[type]).typetag] 
END: 

xfermode: PROCEDURE [type: SEIndex] RETURNS [TransferMode] 
BEGIN 
sei: CSEIndex = undertype[type]: 
RETURN[WITH (seb+sei) SELECT FROM 

transfer =) mode. 
ENDCASE => none] 

END: 

wordsfortype: PROCEDURE [type: SEIndex] RETURNS [CARDINAL] 
BEGIN 
sei: CSEIndex = undertype[type]: 
wordlength: CARDINAL = AltoDefs.wordlength: 
RETURN [IF sei = SENull 

THEN 0 
ELSE 

WITH (seb+sei) SELECT FROM 

END: 

mode =) 1. -- temporary fudge for P4binding 
basic =) (length + (wordlength-l»/wordlength. 
enumerated =) 1. 
record =) (length + (wordlength-1»/wordlength, 
po inter =) 1, 
array =) IF packed 

TIIFN (cardinality[indextype] + (RytesPerWord-1»/RytesPerWord 
[LSF cardinal ity[ illdextype]~wordsfortype[componenttype], 

arraydesc =) 2, 
t ran 5 fer =) IF 100 d e = po I'l Til f N 2 Fl. S E 1. 
subrange =) IF emply OR flex ible TIIEN 0 ELSE 1. 
ENOCASE =) 0] 

card inal i ly: PROCEDURr [type: Srlndex] RrTURNS [CARDINAL] 
RfGIN 
sei: CSrTndex = underLype[Lype]: 
RETURN [WI Til (seb+se i) sri rCT rROM 
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enumerated =) nvalues, 
sub range =) IF empty OR flexible THEN a ELSE range+l, 
basic =) IF code = codeCHARACTER THEN AltoDefs.maxcharcode+1 ELSE 0, 
ENDCASE => 0] 

END; 

END. 

Page 5 


