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-- file SymbolCache.Mesa 
-- last modified by Satterthwaite on August 26, 1977 9:23 PM 

DIRECTORY 
AltoDefs: FROM "altodefs", 
ControlDefs: FROM "controldefs", 
SegmentDefs: fROM "segmentdefs", 
SymDefs: FROM "symdefs", 
SymbolTable: FROM "symboltable", 
TableDefs: FROM "tabledefs", 
SymbolTableDefs: FROM "symboltabledefs": 

DEFINITIONS FROM SymbolTableDefs: 

SymbolCache: PROGRAM 
IMPORTS 

sO: Symbol Table. sl: SymbolTable, s2: SymbolTable, s3: SymbolTable, 
SegmentDefs 

EXPORTS SymbolTableDefs 
SHARES ControlDefs, SymbolTableDefs = 

BEGIN 
OPEN SegmentDefs: 

-- public interface 

NoSymbolTable: PUBLIC SIGNAL [FileSegmentHandle] = CODE: 
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TableForFrame: PUBLIC PROCEDURE [frame: ControlDefs.FrameHandle] RETURNS [SymbolTableHandle] 
BEGIN 
symbolseg: FileSegmentHandle = frame.accesslink.symbolsegment: 
IF symbolseg : NIL THEN ERROR NoSymbolTable[frame.accesslink.codesegment]: 
IF symbolseg.class # symbols THEN ERROR: 
RETURN [SymbolTableHandle[symbolseg]] 
END: 

TableForSegment: PUBLIC PROCEDURE [seg: FileSegmentHandle] RETURNS [SymbolTableHandle] 
BEGIN 
IF seg : NIL OR seg.class # symbols THEN ERROR NoSymbolTable[seg]: 
RETURN [SymbolTableHandle[seg]] 
END: 

SegmentForTable: PUBLIC PROCEDURE [table: SymbolTablefiandle] RETURNS [FileSegmentHandle] 
BEGIN 
RETURN [table.segment] 
END: 

TooManySymbolTables: PUBLIC SIGNAL [handle: SymbolTablefiandle] = CODE: 
SymbolBuffersFull: PUBLIC SIGNAL = CODE: 
IllegalSymbolBase: PUBLIC SIGNAL [base: SymbolTableBase] = CODE: 

AcquireSymbolTable: PUBLIC PROCEDURE [handle: SymbolTableHandle] RETURNS [base: SymbolTableBase] 
BEGIN 
i: STMapIndex; 
-- repeat on failure 

DO 
.. strover; 
DO 
IF stmap[i].stlink : NIL 

THEN 
BEGIN strover .. i: 
stmap[i].sllink .. MakeCacheEntry[handle]: 
base" slmap[i].slbase; 
InstallTable[base. stmap[i].stl ink.symheader]: 
RrTURN 
END: 

i .. IF joIAST[STMapIndex] TIIfN fIRST[STMapIndex] ELSE i+1: 
If I = strover TllfN EXIT: 
rNDIOOP: 

SIGNAl TooManySymbolTablos[handle]: 
fNOIOOP: 

fND: 

HpleaseSymbolTable: PUBLIC PROCfDURE [base: SymbolTabloBase] 
B[GIN 
i: SfMapIndex .. slrover: 
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DO 
IF stmap[1].stbase = base AND stmap[1].st11nk # NIL 

THEN 
BEGIN strover ~ 1; 
FreeCacheEntry[stmap[1].stlink]; stmap[i].st11nk ~ NIL: 
RETURN 
END; 

i ~ IF i=FIRST[STMapIndex] THEN LAST[STMapIndex] ELSE 1-1: 
IF 1 = strover THEN EXIT: 
ENDLOOP; 

SIGNAL IllegalSymbo18ase[base]; RETURN 
END; 

cachepagelimit: INTEGER ~ 0; 

SymbolCacheSize: PUBLI~ PROCEDURE RETURNS [pages: INTEGER] 
BEGIN 
pages ~ cachepagelimit; RETURN 
END; 

SetSymbolCacheSize: PUBLIC PROCEDURE [pages: INTEGER] 
BEGIN 
cachepagel imit ~ MAX[pages. 0]; 
trimcache[cachepage11mit]; 
RETURN 
END; 

suspended: BOOLEAN: 

SuspendSymbolCache: PUBLIC PROCEDURE 
BEGIN 
node: CachePointer; 
tr imcache[O]; 
suspended ~ TRUE; 
FOR node ~ header.next. node. next UNTIL node = free 

DO Unlock[node.table]; SwapOut[node.table] ENr.LOOP; 
RETURN 
END: 

RestartSymbolCache: PUBLIC PROCEDURE 
BEGIN 
node: CachePointer: 
i: STMapIndex: 
IF -suspended THEN ERROR; 
FOR node ~ header.next. node. next UNTIL node = free 

DO 
SwapIn[node.table]: 
node.symheader ~ FileSegmentAddress[node.table]: 
ENDLOOP: 

FOR i IN STMapIndex 
DO 
IF stmap[i].stlink # NIL 

THEN 
BEGIN 
SetBases[stmap[i].stbase. stmap[i].stlink.symheader]: 
s~nap[i].stbase.notifier[stmap[i].stbase]: 
END: 

ENDLOOP: 
suspended ~ FALSE: 
RETURN 
END: 

internal cache management 

CacheNode: TYPE = RECORD[ 
prevo next: CachePointer. 
table: SymbolTablefiandle. 
symheader: POINTER. 
rercoun t: INTEGER]: 

CachePointer: TYP[ = POINTFR TO CacheNode: 

STMapTndex: TYPE = TNTffirR [0 .. 4); 
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stmap: ARRAY STMapIndex OF RECORD[ 
stbase: SymbolTableBase, 
stlink: CachePointer]: 

strover: STMapIndex: 

header, free, flushed: CachePointer: 
CacheNodes: INTEGER = 7: 

cachedpages: INTEGER; 

IncompatibleSymbolTable: ERROR = CODE: 

MakeCacheEntry: PROCEDURE [handle: SymbolTableHandle] RETURNS [node: CachePointer] = 
BEGIN 
FOR node ~ header.next, node.next UNTIL node = free 

DO 
IF node.table = handle THEN GO TO allocated; 
REPEAT 

allocated => NULL; 
FINISHED => 

BEGIN 
FOR node ~ free, node. next UNTIL node = flushed 

DO 
IF node.table = handle THEN GO TO unflushed: 
REPEAT 

unflushed => 
BEGIN 
movenode[ node, free]: 
IF flushed = free 

THEN RemoveSwapStrategy[@flushstrategy]; 
END; 

FINISHED => 
BEGIN 
trimcache[cachepagelimit]; 
node ~ GetFlushedNode[]; 
SwapIn[handle 

!InvalidFP =) ERROR NoSymbolTable[handle]: 
InsufficientVM =) 

IF free # flushed THEN 
BEGIN FlushATable[]; RESUME END]; 

cachedpages ~ cachedpages + handle.pages; 
node.table ~ handle; 
node.symheader ~ FileSegmentAddress[handle]: 
movenode[node, free]; 
END; 

ENDLOOP: 
movenode[node, free]; 
END; 

ENDLOOP; 
node.refcount ~ node.refcount+l; RETURN 
END; 

freeCacheEntry: PROCEDURE [node: CachePointer] 
BEGIN 
np: INTEGER; 
slot: CachePointer; 
SELECT (node.refcount ~ node.refcount-1) FROM 

=0 =) 

BEGIN 
slot ~ free; np ~ node.table.pages; 
IF 3·np ) cachepagelimit 

TIIEN 
UNTIL slot = flushed OR slot.table.pages > np 

00 slot ~ slot.next fNDLOOP; 
Ir flushed = rree TlirN AddSwapStrategy[@f1ushstrategy]; 
movenode[node. slot]; 
If slot = free TllrN free ~ node; 
trimcaclle[cacllepagel il11it]; 
[NO; 

)0 => NULL; 
rNOCASr =) [RROR; 

RrTURN 
END; 

rlushATable: PROC[oURf 
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BEGIN 
IF free = flushed THEN RETURN; 
Unlock(flushed.prey.table]; SwapOut[flushed.prey.table]; 
cachedpages ~ cachedpages - flushed.prey.table.pages; 
flushed ~ flushed.preY; 
IF flushed· free THEN RemoyeSwapStrategy[~flushstrategy]; 
RETURN 
END; 

GetFlushedNode: PROCEDURE RETURNS [CachePointer] = 
BEGIN 
UNTIL flushed # header 

DO 
IF free # flushed THEN FlushATable[] ELSE SIGNAL SymbolBuffersFull; 
ENDLOOP; 

RETURN [flushed] 
END; 

moyenode: PROCEDURE [node, position: CachePointer] 

free THEN free ~ free. next; 
BEGIN 
IF node 
IF node 
IF node 

flushed THEN flushed ~ flushed.next; 
# position AND node.next # position 

THEN 
BEGIN 
node.preY.next ~ node. next; node.next.prey ~ node.preY; 
node.preY ~ position.preY; node.preY.next ~ node; 
node.next ~ position; position.prey ~ node; 
END; 

RETURN 
END; 

trimcache: PROCEDURE [size: INTEGER] = 
BEGIN 
WflILE cachedpages > size AND free # flushed DO FlushATable[] ENDLOOP; 
RETURN 
END; 

flushstrategy: SwapStrategy ~ [link: , proc: flushtables]; 

flushtables: SwappingProcedure = 
BEGIN 
changed: BOOLEAN ~ (free # flushed); 
trimcache[O]; 
RETURN [changed] 
END; 

symbol lable setup 

InstallTable: PROCEDURE [base: SymbolTableBase, b: POINTER] 
BEGIN 
SelBases[base. b]; base.ignorecases ~ FALSE; 
base.nolifier ~ base.NullNotifier; 
RETURN 
END; 

SetBases: PROCEDURE [base: SymbolTableBase, b: POINTER] 
BEGIN 
OPEN base; 
tb: TableDefs.TableBase = LOOPIIOLE[b]; 
p: POINTeR TO SymOefs. STlleader = b; 
q: POTNHR TO SymOefs.fglleader; 
hashYec ~ OrSCRIPTOR[b+p. hvOffsel. p. hvSiLe/SI7r[SymDefs.IlTIndex]]; 
hl .. orSCrUPTOR[b+p. hlOffsel. p. htS ilelSIZf[SYIllOefs .IITRecord]]; 
ssb .. b + p.ssOffsel; 
seb .. lb + p.seOffset; 
ctxb ~ lb + p.clxOffset; 
Illdb +- lb + p.llldOrfset; 
bb .. lb + p.bodyOffsel; 
slilandle .. P; 
If p.fgRelPgBase = 0 

TlirN sourcefile+-NIL 
fI Sf 

BrGIN 
q .. b + p.fgRelPgAaseOAlloOefs.PageSile; 
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sourcefile ~ LOOPHOLE[@q.sourcefile]: 
fgt ~ DESCRIPTOR[ 

b + p.fgRelPgBase·AltoDefs.PageSize + q.fgoffset, 
q.fglength]: 

END; 
RETURN 
END: 

initialization 

CacheEntries: ARRAY [O .. CacheNodes] OF CacheNode: 

-- initialization code (must be STARTed) 
i: STMapIndex; 
j: INTEGER [O .. CacheNodes]; 
-- initialize the symbol map 

FOR i IN STMapIndex DO stmap[i].stlink ~ NIL ENDLOOP; 
stmap[O].stbase ~ sa; RESTART sa: 
stmap[l].stbase ~ 51: RESTART 51; 
stmap[2].stbase ~ s2; RESTART 52; 
stmap[3].stbase ~ 53; RESTART 53; 
strover ~ FIRST[STMapIndex]; 

-- initialize the cache bookkeeping 

END. 

FOR j IN [0 .. CacheNodes] 
DO 
CacheEntries[j].refcount ~ 0; 
CacheEntries[j].next ~ @CacheEntries[IF j=CacheNodes THEN a ELSE j+l]; 
CacheEntries[j].prev ~ @CacheEntries[IF j=O THEN CacheNodes ELSE j-l]; 
ENDLOQP; 

header ~ @CacheEntries[O]; 
free ~ flushed ~ header.next; cachedpages ~ 0; 
suspended ~ FALSE; 
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