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-- Bedload.mesai edited by Johnsson on August 30, 1978 10:14 PM 

DIRECTORY 
BedDefs: FROM "beddefs", 
BedBindDefs: FROM "bedbinddefs", 
BedControlDefs: FROM "bedcontroldefs", 
BedErrorDefs: FROM "bederrordefs", 
BedFileDefs: FROM "bedfiledefs", 
BcdHeapDefs: FROM "bedheapdefs", 
BedTabDefs: FROM "bedtabdefs", 
BedTreeDefs: FROM "bedtreedefs", 
BedUtilDefs: FROM "bedutildefs", 
MiseDefs: FROM "misedefs", 
SegmentDefs: FROM "segmentdefs", 
StringDefs: FROM "stringdefs", 
TableDefs: FROM "tabledefs"i 

DEFINITIONS FROM BedTreeDefs, BedDefs, BedTabDefsi 

Bedload: PROGRAM [data: BedControlDefs.BinderData] 
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IMPORTS BedErrorDefs, BedFileDefs, BcdHeapDefs, TableDefs, BedTreeDefs, BedUtilDefs, MiseDefs, Segmen 
··tDefs 

EXPORTS BedBindDefs, BedControlDefs • 
BEGIN 

CTIndex: TYPE· BedDefs.CTIndex; CTNull: CTIndex • BedDefs.CTNulli 
MTIndex: TYPE· BedDefs.MTIndex; MTNull: MTIndex • BedDefs.MTNull; 
IMPIndex: TYPE· BcdDefs.IMPIndex; IMPNull: IMPIndex • BedDefs.IMPNulli 
EXPIndex: TYPE. BedDefs.EXPIndex; EXPNull: EXPIndex c BedDefs.EXPNulli 
FTIndex: TYPE = BedDefs.FTIndex; FTNull: FTIndex = BedDefs.FTNulli 
HTIndex: TYPE· BedTabDefs.HTIndex; HTNull: HTIndex a BedTabDefs.HTNulli 
STIndex: TYPE· BedTabDefs.STIndex; STNull: STIndex • BedTabDefs.STNulli 
CXIndex: TYPE· BedTabDefs.CXIndex; CXNull: CXIndex • BedTabDefs.CXNulli 

loadError: PUBLIC SIGNAL· CODEi 

eurrentCx. loadCx: CXIndexi 
10adTree: BedTreeDefs.TreeIndexi 
loadExpi: EXPIndexi 
paekSti: STIndexi 
eurrentCti: CTIndexi 
eurrentOp: InterfaeeOpi 
tb. stb. cxb: TableDefs.TableBasei 

10calBases: BedUtilDefs.BcdBasesi 
limits: BedUtilDefs.Bcdlimitsi 
bed: BcdUtilDefs.BedBasePtri 

Notifier: TableDefs.TableNotifier • 
BEGIN OPEN localBases; 
tb ~ base[treetype]i 
stb ~ base[sttype]i 
ctb ~ base[ettype]i 
exb ~ base[cxtype]i 
mtb ~ base[mttype]i 
etb ~ base[exptype]i 
itb ~ base[imptype]i 
ftb ~ base[fttype]i 
ntb ~ base[nttype]; 
ssb ~ LOOPHOLE[base[sstype]]i 
RETURN 
ENDi 

FileMapItem: TYPE· RECORD [old, new: FTIndex]i 
InterfaeeOp: TYPE· {plus, then}i 
ExportAssigner: TYPE· PROCEDURE; 

error: PROCEDURE· BEGIN SIGNAL LoadError END; 

LoadRoot: PUBLIC PROCEDURE [root: TreeLink] • 
BEGIN 
TableDefs.AddNotify[Notifier]; 
bed ~ @loealBasesi 
loadExpi ~ EXPNulli 
eurrentCti ~ CTNulli 
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currentOp ~ plus; 
currentParameters ~ empty; 
Process Exports ~ VerifyExports; 
relocationHead ~ NIL; 
10adTree ~ nullTreeIndex; 
10adCx ~ CXNull; 
WITH root SELECT FROM 

subtree -> 
BEGIN OPEN tb+index; 
SELECT name FROM 

source -> 
BEGIN 
packSti ~ FindPackSti[son2]; 
WITH son3 SELECT FROM 

subtree -> LoadLocalConfig[index, outer, HTNull]; 
ENDCASE -> errore]; 

END; 
ENDCASE -> errore]; 

END; 
ENDCASE -> errore]; 

TableDefs.DropNotify[Notifier]; 
RETURN 
END; 

FindPackSti: PROCEDURE [t: TreeLink] RETURNS [STIndex] • 
BEGIN 
IF t • empty THEN RETURN[STNull]; 
WITH t SELECT FROM 

symbol·> RETURN[index]; 
subtree -) RETURN[FindPackSti[(tb+index}.son1]]; 
ENDCASE .) errore]; 

END; 

currentParameters: TreeLink; 

BodyWalk: TreeScan -
BEGIN 
saveIndex: CARDINAL - data.textIndex; 
WITH t SELECT FROM 

symbol·) LoadSti[index, HTNull]; 
subtree .) 

BEGIN 
data.textIndex ~ (tb+index}.sourceindex; 
SELECT (tb+index).name FROM 

list -) scanlist[t, BodyWalk]; 
item a) LoadItem[t]; 
config .) NULL; 
a~sign -) LoadAssign[index]; 
plus, then .) LoadExpression[t]; 
module .) 

BEGIN 
currentParameters ~ (tb+index).son2; 
Loadltem[(tb+index).son1]; 
END; 

ENDCASE .) errore]; 
END; 

ENDCASE -) errore]; 
data.textIndex ~ saveIndex; 
RETURN 
END; 
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LoadLocalConfig: PROCEDURE [index: TreeIndex. level: BcdBindDefs.RelocationType, name: HTlndex] -
BEGIN OPEN t:tb+index. newct: localBases.ctb+currentCti; 
saveCx: CXIndex • currentCx; 
saveCti: CTlndex • currentCti; 
saveLhs: TreeLink • lhs; 
saveAssigner: ExportAssigner • ProcessExports; 
saveName: NameRecord - data.currentname; 
saveIndex: CARDINAL - data.textIndex: 
firstimport: IMPIndex • LOOPHOLE[TableDefs.TableBounds[imptype].size]: 
localRel: POINTER TO BcdRelocations: 
currentCx ~ BcdUtilDefs.ContextForTree[t.son4]: 
currentCti ~ TableDefs.Allocate[cttype.SIZE[CTRecord]]; 
lhs ~ empty: 
ProcessExports ~ NormalExports; 
data.currentname ~ newct.name ~ NameForL1nk[t.son4]; 
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data.textIndex ~ t.sourceindex: 
IF name· HTNull THEN newct.namedinstance ~ FALSE 
ELSE 

BEGIN 
newct.namedinstance ~ TRUE: 
BcdUtilDefs.CreateInstanceName[name, [config[currentCti]]]: 
END: 

newct.file ~ FTSelf: 
newct.config ~ saveCti: 
AllocateRelocations[level]: 
localRel ~ rel: 
localRel.parentcx ~ saveCx: 
BodyWalk[t.son5]: 
ProcessExports ~ saveAssigner: 
lhs ~ savelhs: 
newct.control ~ IF t.son3 • empty THEN MTNull ELSE ControlModuleForlink[t.son3]: 
loadTree ~ index: 
loadCx ~ currentCx: 
currentCx ~ saveCx: 
ProcessExports[]: 
currentCx ~ loadCx: 
localRel.import ~ TableDefs.TableBounds[imptype].size; 
localRel.dummygfi ~ BcdUtilDefs.GetDummyGfi[O]: 
ProcesslocalImports[firstimport]: 
localRel.importLimit ~ LOOPHOLE[TableDefs.TableBounds[imptype].size]: 
loadTree ~ nullTreeIndex: 
loadCx ~ CXNull: 
currentCti ~ saveCti: 
currentCx ~ saveCx: 
data.currentname ~ saveName: 
data.textIndex ~ saveIndex: 
END; 

ControlModuleforlink: PROCEDURE [t: TreeLink] RETURNS [MTIndex] • 
BEGIN 
gfi: GfTIndex: 
FindModule: PROCEDURE [mti: MTIndex] RETURNS [BOOLEAN] • 

BEGIN RETURN[(localBases.mtb+mti).gfi • gfi] END: 
WITH t SELECT FROM 

symbol -> 
BEGIN 
WITH s:stb+index SELECT FROM 

external·> 
WITH m:s.map SELECT FROM 

module .> RETURN[m.mti]: 
interface .) 

IF (localBases.etb+m.expi).port • module THEN 
BEGIN 
gfi ~ (localBases.etb+m.expi).links[O].gfi: 
limits.mt ~ LOOPHOLE[TableDefs.TableBounds[mttype].size]; 
RETURN[EnumerateModules[findModule]]: 
END 

ELSE GOTO notvalid: 
ENDCASE a) GOTO notvalid: 

ENDCASE -> GOTO notvalid; 
EXITS notvalid .) 
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BcdErrorDefs.ErrorHti[error, "is not valid as a CONTROL module"L, (stb+index).hti]: 
END; 

ENDCASE -> errore]: 
RETURN[MTNull] 
END; 

NameForLink: PROCEDURE [t: TreeLink] RETURNS [NameRecord] • 
BEGIN 
WITH t SELECT FROM 

symbol·> RETURN[BcdUtilDefs.NameForSti[index]]: 
ENDCASE .> errore]; 

END: 

NotLoadable: PROCEDURE [sti: STIndex] • 
BEGIN 
BcdErrorDefs.ErrorSti[error, 

"is not loadable (probably needs ""[]"")"L, stilt 
RETURN 
END: 
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loadSti: PROCEDURE [sti: STIndex, name: HTIndex] • 
BEGIN 
BEGIN 
ENABLE BcdErrorDefs.GetSti .) RESUME[sti]: 
WITH s: stb+sti SELECT FROM 

external·) 
WITH p:s SELECT FROM 

file .) s.map ~ load[sti, name]: 
instance .) s.map ~ load[p.sti, name]: 
ENDCASE .) errore]: 

local·) loadlocalConfig[s.info, inner, name]: 
ENDCASE .) NotLoadable[sti]: 

END: 
END: 

FileForSti: PROCEDURE [sti: STIndex] RETURNS [FTIndex] • 
BEGIN 
IF sti • STNull THEN RETURN[FTNull]: 
WITH s: stb+sti SELECT FROM 

unknown .) RETURN[FTNull]: 
external·) 

WITH p:s SELECT FROM 
file .) RETURN[p.fti]: 
instance .) RETURN[FileForSti[p.sti]]: 
ENDCASE .) errore]: 

ENDCASE .) errore]: 
END: 

FileForPortableItem: PROCEDURE [p: PortableItem] RETURNS [FTIndex] • 
BEGIN 
WITH P SELECT FROM 

interface .) RETURN[MapFile[(bcd.etb+expi).file]]: 
module .) RETURN[MapFile[(bcd.mtb+mti).file]]: 
ENDCASE .) errore]: 

END: 

DeclarePortableItem: PROCEDURE [sti: STIndex. p: Portableltem] • 
BEGIN 
WITH P SELECT FROM 

interface .) DeclareInterface[sti, expi]; 
module .) DeclareModule[sti, mti]: 
ENDCASE .) errore]: 

END: 

DeclareInterface: PROCEDURE [sti: STIndex. eti: EXPIndex] • 
BEGIN 
fti: FTIndex ~ MapFile[(bcd.etb+eti).file]: 
WITH s:(stb+sti) SELECT FROM 

external·) 
BEGIN 
s.map ~ [interface[EXPNull]]: 
WITH p:s SELECT FROM 

instance .) 
IF p.sti • STNull THEN s.pointer ~ file[fti] 
ELSE DeclareInterface[p.sti. eti]: 

file .) p.fti ~ fti: 
ENDCASE .) errore]: 

END: 
unknown .) 

(stb+sti).body ~ 
external[pointer: file[fti]. map:[interface[EXPNull]]]: 

ENDCASE .) errore]: 
END: 

DeclareModule: PROCEDURE [sti: STIndex. mti: MTIndex] • 
BEGIN 
fti: FTIndex: 
WITH s:(stb+sti) SELECT FROM 

external·) 
BEGIN 
sJmap ~ [module[MTNull]]: 
WITH p:s SELECT FROM 

instance .> DeclareModule[p.sti. mti]: 
file .> p.fti ~ MapFile[(bcd.mtb+mti).file]: 
ENDCASE .> errore]: 

END: 
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unknown -> 
BEGIN 

~-Sep-78 1~:~6:16 

fti ~ MapFile[(bcd.mtb+mti).file]: 
(stb+sti).body ~ 

external[pointer: file[fti], map:[module[MTNull]]]: 
END; 

ENDCASE -> errore]: 
END: 

currentCodeLinks: BOOLEAN: 

LoadItem: PROCEDURE [t: TreeL1nk] -
BEGIN 
sti: STIndex: 
WITH link: t SELECT FROM 

subtree -> 
BEGIN OPEN i: (tb+link.index): 
IF i.name # item THEN errore]: 
WITH sl: i.son1 SELECT FROM 

symbol -> 
BEGIN 
sti ~ sl.index: 
currentCodeLinks ~ i.codelinks; 
LoadSti[sti. IF i.son~ - empty THEN HTNull ELSE (stb+sti).hti]; 
END; 

ENDCASE -> errore]: 
END; 

ENDCASE -> errore]: 
END: 

BcdRelocations: TYPE· BcdBindDefs.BedReloeations; 

reloeationHead: POINTER TO BcdReloeations; 
rel: POINTER TO BedReloeations; 

fileMap: DESCRIPTOR FOR ARRAY OF FTIndexj 

MapFile: PROCEDURE [fti: FTIndex] RETURNS [FTIndex] -
BEGIN 
fileIndex: CARDINAL; 
IF bed· @loealBases THEN RETURN[fti]; 
IF fti • FTSelf THEN RETURN[bedFile] 
ELSE IF fti a FTNull THEN RETURN[FTNul1]; 
fileIndex ~ LOOPHOLE[fti.CARDINAL]/SIZE[FTReeord]; 
IF fileMap[fileIndex] • FTNul1 THEN 

fileMap[fileIndex] ~ BedUtilDefs.MergeFile[bed, fti]; 
RETURN[fileMap[fileIndex]] 
END; 

AlloeateReloeations: PROCEDURE [type: BedBindDefs.ReloeationType] • 
BEGIN 
p: POINTER TO BedReloeations ~ BedHeapDefs.GetSpace[SIZE[BedReloeations]]; 
MiseDefs.Zero[p.SIZE[BedRelocations]]; 
p.link ~ NIL; 
IF reloeationHead • NIL THEN relocationHead ~ rel ~ p 
ELSE BEGIN rel.link ~ p; rel ~ pEND; 
IF (rel.type ~ type) • file THEN 

BEGIN 
rel.firstgfi ~ rel.lastgfi ~ BedUtilDefs.GetGfi[O]; 
rel.dummygfi ~ BedUtilDefs.GetDummyGfi[O]: 
rel.import ~ TableDefs.TableBounds[imptype].size: 

rel.importLimit ~ LOOPHOLE[rel.import]: 
rel.module ~ TableDefs.TableBounds[mttype].size: 
rel.eonfig ~ TableDefs.TableBounds[cttype].size; 
rel.parentcx ~ CXNull; 
END 

ELSE 
BEGIN 
rel.originalfirstdummy ~ 1; 
END; 

rel.context ~ currentCx: 
rel.textIndex ~ data.textIndex; 
rel.parameters ~ currentParameters; 
eurrentParameters ~ empty; 
RETURN 
END: 
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GetRelocationHead: PUBLIC PROCEDURE RETURNS [POINTER TO BcdRelocations] • 
BEGIN 
RETURN[relocationHead] 
END; 

ProcessExports: ExportAssigner; 

load: PROCEDURE [sti: STIndex, name: HTIndex] 
RETURNS [map: BcdTabDefs.STMap] • 
BEGIN 
cantopen: STRING ~ "cannot be 9pened"l; 
fti: FTIndex • FileForSti[sti]; 
i, nFiles: CARDINAL; 
BEGIN 
IF fti • FTNull THEN 

BEGIN 
Notloadable[SIGNAl BcdErrorDefs.GetSti]; 
GO TO return 
END; 

IF fti • data.outputfti THEN 
BcdErrorDefs.Error[error, "Output file referenced as input"l]; 

loadBcd[fti I BcdFileDefs.UnknownFi1e .> 
BEGIN 
BcdErrorDefs.ErrorFi1e[error, cantopen, fti]; 
GO TO return 
END]; 

CheckInterna1Name[sti]; 
EXITS return -> RETURN [[unknown[]]]; 
END; 
nFiles ~ LOOPHOLE[limits.ft,CARDINAL]/SIZE[FTRecord]; 
fi1eMap ~ DESCRIPTOR[BcdHeapDefs.GetSpace[nF1les]. nFi1es]; 
FOR i IN [O .. LENGTH[fi1eMap]) DO fileMap[i] ~ FTNull ENDLOOP; 
IF limits.ct # FIRST[CTIndex] THEN 

BEGIN 
map ~ [config[LOOPHOLE[TableDefs.TableBounds[cttype].size]]]; 
LoadConfigs[name]: 
name ~ HTNu1l 
END 

ELSE map ~ [module[LOOPHOLE[TableDefs.TableBounds[mttype].size]]]: 
LoadModules[name]: 
ProcessExports[]: 
ProcessImports[]: 
rel.lastgfi ~ BcdUtilDefs.GetGfi[O]-l: 
rel.importLimit ~ LOOPHOLE[TableDefs.TableBounds[imptype].size]: 
UnloadBcd[]: 
BcdHeapDefs.FreeSpace[BASE[f11eMap]]: 
END: 

CheckInternalName: PROCEDURE [sti: STIndex] -
BEGIN 
iname: NameRecord -

IF limits.ct - FIRST[CTIndex] THEN (bcd.mtb+FIRST[MTIndex]).name 
ELSE (bcd.ctb+FIRST[CTIndex]).name: 

ihti: HTIndex • BcdUtilDefs.HtiForName[bcd. ;name]: 
IF ihti # (stb+sti).hti THEN 

BcdErrorDefs.ErrorSti[error. "does not name a module or configuration"L. stili 
RETURN 
END: 

bcdSegment: SegmentDefs.F;leSegmentHandle; 
bcdFile: FTIndex; 

LoadBcd: PROCEDURE eft;: FTIndex] • 
BEGIN OPEN SegmentDefs: 
pages: CARDINAL; 
bHeader: POINTER TO BCD: 
SwapIn[bcdSegment ~ NewFileSegment[BcdFileDefs.HandleForFile[fti], 

1. 1. Read]]; 
bHeader ~ FileSegmentAddress[bcdSegment]; 
IF bHeader.versionident # BcdDefs.VersionID OR bHeader.definitions THEN 

BEGIN 
Unlock[bcdSegment]: 
DeleteFileSegment[bcdSegment]: 
bcdSegment ~ NIL; 
ERROR BcdFileOefs.UnknownFile[fti]: 
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END; 
IF (pages~bHeader.nPages) # 1 THEN 

BEGIN 
Unlock[bcdSegment]; 
MoveFileSegment[bcdSegment,bcdSegment.base,pages]; 
SwapIn[bcdSegment]; 
bHeader ~ FileSegmentAddress[bcdSegment]: 
END; 

bcdFile ~ fti; 
BcdUtil0efs.SetFileVersion[fti,bHeader.version]: 
bcd ~ BcdHeapDefs.GetSpace[SIZE[BcdUtil0efs.BcdBases]]: 
bcd~ ~ [ 

ctb: LOOPHOLE[bHeader+bHeader.ctOffset]. 
mtb: LOOPHOLE[bHeader+bHeader.mtOffset]. 
etb: LOOPHOLE[bHeader+bHeader.expOffset]. 
itb: LOOPHOLE[bHeader+bHeader.impOffset]. 
sgb: LOOPHOLE[bHeader+bHeader.sgOffset]. 
ftb: LOOPHOLE[bHeader+bHeader.ftOffset]. 
ssb: LOOPHOLE[bHeader+bHeader.ssOffset]. 
ntb: LOOPHOLE[bHeader+bHeader.ntOffset]]; 

limits ~ [ 
ct: bHeader.ctLim1t. 
sg: bHeader.sgLim1t. 
ft: bHeader.ftLimit. 
mt: bHeader.mtL1mit. 
et: bHeader.expL1m1t. 
it: bHeader.impL1m1t. 
nt: bHeader.ntLimit]; 

AllocateRelocations[f1le]; 
rel.originalfirstdummy ~ bHeader.firstdummy; 
RETURN 
END: 

UnloadBcd: PROCEDURE • 
BEGIN OPEN SegmentDefs; 
file: FileHandle • bcdSegment.file; 
Unlock[bcdSegment]; 
DeleteFileSegment[bcdSegment]; 
bcdSegment ~ NIL; 
BcdHeapDefs.FreeSpace[bcd]: 
bcd ~ @localBases; 
RETURN 
END: 

EnumerateConfigurations: PROCEDURE [proc: PROCEDURE [CTIndex]] • 
BEGIN 
cti: CTIndex; 
cti ~ FIRST[CTIndex]: 
UNTIL cti • limits.ct DO 

proc[cti]: 
cti ~ cti + SIZE[CTRecord]: 
ENDLOOP: 

RETURN 
END: 

LoadConfigs: PROCEDURE [name: HTIndex] • 
BEGIN 
LoadOne: PROCEDURE [cti: CTIndex] • 

BEGIN 
newcti: CTIndex ~ BcdUtilDefs.EnterConfig[bcd, cti. name]: 

BEGIN OPEN new: localBases.ctb+newcti; 
name ~ HTNull: 
IF new.config • CTNull THEN new.config ~ currentCti 
ELSE new.config ~ new.config + rel.config: 
new.file ~ MapFile[new.file]; 
IF new. control # MTNull THEN 

new.control ~ new.control + rel.module: 
END: 

END: 
EnumerateConfigurations[LoadOne]: 
RETURN 
END; 

EnumerateModules: PROCEDURE [proc: PROCEDURE [MTIndex] RETURNS [BOOLEAN]] 
RETURNS [mti: MTIndex] • 

BEGIN 
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mti ~ FIRST[MTlndex]: 
UNTIL mti • limits.mt 00 

IF proe[mti] THEN RETURN: 
mti ~ mti + SIZE[MTReeord] + (bed.mtb+mti).frame.length: 
ENDLOOP: 

RETURN[MTNull] 
END; 

CheekPaeking: PROCEDURE [mti: MTIndex] • 
BEGIN 
sti: STIndex; 
name: NameReeord • (localBases.mtb+mti).name; 
FOR sti ~ paekSti, (stb+sti).link UNTIL sti • STNull 00 

IF BcdUtilDefs.NameForSti[sti] • name THEN 
BEGIN . 
(stb+sti).body ~ external[ 

map:[module[mti]], pOinter: file[(loealBases.mtb+mti).file]]: 
EXIT: 
END; 

ENDLOOP: 
RETURN 
END; 

MapSegment: PROCEDURE [oldsgi: SGIndex] RETURNS [SGIndex] • 
BEGIN 
seg: SGRecord ~ (bcd.sgb+oldsgi)~: 
seg.file ~ MapFile[seg.file]: 
RETURN[BcdUtilDefs.EnterSegment[seg]] 
END; 

LoadModules: PROCEDURE [name: HTIndex] • 
BEGIN 
LoadOne: PROCEDURE [mti: MTIndex] RETURNS [BOOLEAN] • 

BEGIN 
newmti: MTIndex ~ BcdUtilDefs.EnterModule[bcd, mti, name]; 

BEGIN OPEN new: localBases.mtb+newmti; 
name ~ HTNull; 
IF new.config • CTNull THEN new.config ~ currentCti 
ELSE new.config ~ new.config + rel.config: 
new.gfi ~ BcdUtilDefs.GetGfi[new.ngfi]: 
new.file ~ MapFile[new.file]; 
new.code.sgi ~ MapSegment[new.code.sgi]: 
new.sseg ~ MapSegment[new.sseg]; 
CheckPacking[newmti]: 
IF currentCodeLinks THEN new.links ~ code; 
END; 

data.nModules ~ data.nModules + 1: 
RETURN[FALSE] 
END; 

[] ~ EnumerateModules[LoadOne]; 
RETURN 
END; 

ProcessImports: PROCEDURE· 
BEGIN 
newimpi, impi: IMPIndex; 
sti: STIndex; 
[impi,sti] ~ FirstImport[]; 
UNTIL impi • IMPNull 00 

OPEN new: 1 oca 1 Bases. itb+newimp i; 
newimpi ~ BcdUtilDefs.EnterImport[bcd, impi, HTNull]; 
new.file ~ MapFile[new.file]; 
[] ~ BcdUtilDefs.GetDummyGfi[new.ngfi]; 
[impi,sti] ~ NextImport[impi, sti]; 
ENDLOOP; 

RETURN 
END; 

nextLocalGfi: CARDINAL: 

GetLocalGfi: PROCEDURE En: CARDINAL] RETURNS [gfi: GFTlndex] • 
BEGIN 
gfi ~ nextLocalGfi; 
nextLocalGfi ~ nextLocalGfi + n: 
[J ~ BcdLJtilDefs.GetDummyGfi[n]: 
END: 
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ProcesslocalImports! PROCEDURE [start: IMPIndex] -
BEGIN 
newimpi, impi: IMP Index: 
sti: STIndex; 
CantImport: PROCEDURE -

BEGIN 
BcdErrorDefs.ErrorSti[error, "Cannot be IMPORTed"l, stili 
END; 

nextlocalGfi ~ 1; 
[impi,sti] ~ FirstImport[]: 
UNTIL sti - STNull DO 

OPEN new: localBases.itb+new1mp1; 
WITH s:stb+sti SELECT FROM 

unknown -> DeclareImportByName[sti, start]; 
external -> 

WITH m:s.map SELECT FROM 
interface -> DeclareImport[sti, m.expi]; 
unknown -> DeclareImportByName[sti, start]; 
ENDCASE -> errore]; 

ENDCASE -> errore]; 
[;mpi.sti] ~ NextImport[impi, stili 
ENDLOOP; 

RETURN 
END; 

DeclareImportByName: PROCEDURE [sti: STIndex, start: IMPIndex] • 
BEGIN 
name: NameRecord; 
imp;: IMPIndex; 
maxngfi: [1 .. 4] ~ 1: 
firstimpi: IMPIndex ~ IMPNull; 
impLimit: IMPIndex • LOOPHOLE[TableDefs.TableBounds[imptype].size]; 
WITH s:stb+sti SELECT FROM 

external -> 
WITH p:s SELECT FROM 

file -> name ~ BcdUtilDefs.NameForSti[sti]; 
instance -> name ~ BcdUtilDefs.NameForSti[p.sti]: 
ENDCASE -> errore]; 

unknown -> name ~ BcdUtilDefs.NameForSti[sti]; 
ENDCASE -> error[]: 

FOR impi ~ start, impi+SIZE[IMPRecord] UNTIL impi - impLimit DO 
IF (localBases.itb+impi).name • name THEN 

BEGIN 
IF firstimpi • IMPNull THEN firstimpi ~ impi; 
maxngfi ~ MAX[maxngfi, (localBases,itb+impi).ngfi]: 
END: 

ENDLOOP; 
IF firstimpi - IMPNull THEN 

BEGIN 
BcdErrorDefs.ErrorName[warning, "is not IMPORTed by any modules"L,name]: 
(stb+sti).imported ~ FALSE; 
RETURN 
END; 

(stb+sti).impi ~ impi ~ 
BcdUtilD~fs.EnterImport[@localBases, firstimpi, HTNull]: 

(localBases.itb+impi).ngfi ~ maxngfi: 
(localBases.itb+impi).gfi ~ GetLocalGfi[maxngfi]: 
WITH s:stb+sti SELECT FROM 

unknown -> (stb+sti).body ~ external[ 
map: [unknown[]], 
pointer:file[(localBases.itb+impi).file]]: 

ENDCASE: 
END: 

DeclareImport: PROCEDURE [sti: STIndex. expi: EXPIndex] -
BEGIN OPEN localBases, exp: localBases.etb+expi; 
impi: IMP Index ~ TableDefs.Allocate[imptype. SIZE[IMPRecord]]: 
(itb+impi)t ~ [ 

port: i nterf ace, 
namedinstance: FALSE, 
file: exp.file, 
ngfi: (exp.size+EPLim;t-1)/EPLimit, 
name: , 
gfi:] : 

(;tb+impi).name ~ BcdUtilDefs.NameForSti[sti]: 

Page 9 



Bcdload.mesa 2-Sep-78 12:26:16 

(itb+impi).gfi ~ GetlocalGfi[(itb+impi).ngfi]; 
(stb+sti).impi ~ impi; 
WITH s:stb+sti SELECT FROM 

unknown .) (stb+sti).body ~ external[ 
map:[unknown[]]. 
pointer:fi1e[exp.fi1e]]; 

ENDCASE; 
RETURN 
END; 

lookup: PROCEDURE [hti: HTIndex] RETURNS [sti: STlndex] • 
BEGIN 
last: STIndex; 
IF hti • HTNull THEN RETURN[STNull]; 
FOR sti ~ (cxb+currentCx).link. (stb+sti).link UNTIL sti • STNull DO 

IF (stb+sti).hti • hti THEN RETURN; 
last ~ sti; 
ENDlOOP: 

sti ~ BcdUti1Defs.NewSemant1cEntry[hti]; 
(stb+sti).hti ~ hti; 
(stb+last).link ~ sti; 
RETURN 
END; 

FirstImport: PROCEDURE RETURNS [IMPIndex, STlndex] • 
BEGIN OPEN localBases; 
sti: STIndex; 
IF loadCx • CXNull THEN 

RETURN[ 
IF 1imits.it • FIRST[IMPIndex] THEN IMPNul) ELSE FIRST[IMPIndex]. 
STNull]: 

FOR sti ~ (cxb+loadCx).link, (stb+sti).link UNTIL sti • STNull DO 
IF (stb+sti).imported THEN RETURN[IMPNull,sti]; 
ENDLOOP; 

RETURN[IMPNull,STNull] 
END; 

NextImport: PROCEDURE [impi: IMPlndex, sti: STlndex] 
RETURNS [IMPIndex, STIndex] • 
BEGIN OPEN localSases; 
IF loadCx • CXNull THEN 

BEGIN 
IF impi • IMPNull THEN RETURN [impi, still 
impi ~ impi + SIZE[IMPRecord]; 
IF impi • limits.it THEN impi ~ IMPNull; 
RETURN[impi, STNull]; 
END: 

IF sti • STNull THEN RETURN [impi, still 
UNTIL (sti ~ (stb+sti).link) a STNull DO 

IF (stb+sti).imported THEN RETURN[IMPNull,st1] 
ENDLOOP: 

RETURN[IMPNull,STNull] 
END; 

PortableItem: TYPE • RECORD [ 
SELECT type: • FROM 

interface .) [expi: EXPIndex], 
module a) [mti: MTlndex], 
unknown .) [name: HTIndex], 
null·) [fill: TableDefs.Tablelndex]. 
ENDCASE]; 

PortNull: PortableItem • [null[EXPNull]]; 

HtiForPortable: PROCEDURE [p: PortableItem] RETURNS [HTIndex] • 
BEGIN OPEN BcdUtilDefs; 
WITH p SELECT FROM 

interface a) RETURN[HtiForName[bcd. (bcd.etb+expi).name]]; 
module .) RETURN[HtiForName[bcd, (bcd.mtb+mtt).name]]; 
ENDCASE; 

RETURN[HTNull] 
END; 

EnumerateExports: PROCEDURE [proc: PROCEDURE [PortableItem]] 
RETURNS [PortableItem] • 
BEGIN OPEN localSases; 
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eti: EXPIndex; 
PassItOn: TreeScan • 

BEGIN 
sti: STIndex; 
WITH t SELECT FROM 

symbol -) sti ~ index; 
subtree .) WITH (tb+index).son1 SELECT FROM 

symbol -) sti ~ index; 
ENDCASE .) errore]; 

ENDCASE -) errore]; 
IF -(stb+sti).exported THEN RETURN; 
WITH s:stb+sti SELECT FROM 

external·) 
WITH m:s.map SELECT FROM 

interface .) proc[[interface[m.expi]]]; 
module .) proc[[module[m.mti]]]; 
ENDCASE .> proc[[unknown[s.hti]]]; 

ENDCASE .) proc[[unknown[s.hti]]]; 
END; 

SELECT TRUE FROM 
(loadExpi # EXPNull) .> proc[[interface[loadExp1]]]; 
(loadTree • nullTreeIndex) .) 

FOR eti ~ FIRST[EXPIndex], eti+SIZE[EXPRecord]+(bcd.etb+eti).size 
UNTIL eti • limits.et DO 
proc[[interface[eti]]]; 
ENDLOOP; 

ENDCASE -> scanlist[(tb+loadTree).son2. PassItOn]; 
RETURN[PortNull] 
END; 

VerifyExports: ExportAssigner • 
BEGIN 
ExportOne: PROCEDURE [p: PortableItem] • 

BEGIN 
WITH P SELECT FROM 

unknown .) 
BEGIN 
BcdErrorDefs.ErrorHti[warning. "is not EXPORTed by any modules"L, name]; 
RETURN; 
END; 

ENDCASE; 
END; 

[] ~ EnumerateExports[ExportOne]; 
RETURN 
END; 

NormalExports: ExportAssigner • 
BEGIN 
ExportOne: PROCEDURE [p: PortableItem] -

BEGIN 
CombineExport[ 

Lookup[HtiForPortable[p]]. P. currentOp]; 
END; 

[] ~ EnumerateExports[ExportOne]; 
RETURN 
END; 

lhs: TreeLink; 

AssignedExports: ExportAssigner -
BEGIN 
port: TYPE - MACHINE DEPENDENT RECORD[in.out: UNSPECIFIED]; 
left: PORT [TreeLink] RETURNS [TreeLink]; 
right: PORT RETURNS [PortableItem]; 
t: TreeLink; 
p: PortableItem: 
LOOPHOLE[left.port].out ~ updatelist: 
LOOPHOLE[right.port].out ~ EnumerateExports: 
t ~ LOOPHOlE[left.PORT[TreeLink.POINTER] RETURNS [TreeLink]][lhs. 81eft]; 
p ~ LOOPHOLE[right,PORT[POINTER] RETURNS [PortableItem]][8right]: 
DO 

WITH t SELECT FROM 
symbol -> CombineExport[index, P. currentOp]: 
subtree .) 

BEGIN OPEN tb+1ndex: 
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IF name # item THEN errore]; 
WITH son1 SELECT FROM 

symbol -> CombineExport[index, p, eurrentOp]; 
ENDCASE -> errore]; 

END: 
ENDCASE -> errore]: 

t ~ left[t]: 
p ~ right[]: 
IF t • lhs THEN 

BEGIN 
IF P - PortNull THEN EXIT; 
BcdErrorDefs.Error[error, ,"Too many exports in right hand side of assignment"l]: 
UNTIL p - PortNull DO p ~ right[] ENDlOOP: 
EXIT 
END; 

IF P - PortNull THEN 
BEGIN 
BcdErrorDefs.Error[error, "Too few exports in rigkt hand side of assignment"l]; 
UNTIL t - lhs DO t ~ left[t] ENDlOOP: 
EXIT 
END; 

ENDlOOP; 
RETURN 
END: 

LoadAssign: PROCEDURE [t: TreeIndex] • 
BEGIN 
saveAssigner: ExportAssigner ~ ProcessExports; 
Process Exports ~ AssignedExports; 
lhs ~ (tb+t).son1; 
LoadExpression[(tb+t).son2]; 
ProeessExports ~ saveAss1gner; 
END; 

NewExport: PROCEDURE [expi: EXPIndex] RETURNS [newexpi: EXPIndex] • 
BEGIN 
OPEN new: localBases.etb+newexp1; 
newexpi ~ BcdUtilDefs.EnterExport[bed, exp1, HTNull]: 
new.file ~ MapFile[new.file]; 
END; 

CombineExport: PROCEDURE [sti: STIndex, p: PortableItem, op: InterfaceOp] • 
BEGIN 
target: FTIndex ~ F11eForSti[st1]; 
WITH p SELECT FROM 

unknown .> 
BEGIN 
BcdErrorOefs.ErrorHti[warning, "is not EXPORTed by any modules"L, name]; 
RETURN; 
END; 

ENDCASE; 
IF target· FTNull THEN DeclarePortableItem[st1,p] 
ELSE IF FileForPortableItem[p] # target THEN 
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BcdErrorDefs.Error2Files[error, "cannot be exported as"L, FileForPortableItem[p],target]; 
WITH p SELECT FROM 

interface -> CombineInterface[sti, expi, op]; 
module .> CombineModule[sti, mti, op]; 
ENDCASE; 

RETURN 
END; 

CombineModule: PROCEDURE [sti: STIndex, mti: MTIndex, op: InterfaceOp] • 
BEGIN 
WITH s:(stb+sti) SELECT FROM 

external·> 
WITH m:s.map SELECT FROM 

module -> 
IF m.mti • MTNull THEN 

BEGIN m.mti ~ mti; RETURN END 
ELSE IF op - plus THEN 

BcdErrorDefs.ErrorModule[warning, "is a duplicate export"L,m.mti]; 
unknown -> 

s.map ~ [module[BcdUtilDefs.EnterModule[bcd, mti, HTNull]]]; 
ENDCASE .> errore]; 

ENDCASE -> errore]; 
RETURN 
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END: 

CombineInterface: PROCEDURE [sti: STIndex. eti: EXPIndex. op: InterfaceOp] • 
BEGIN 
i: CARDINAL; 
neweti: EXPIndex; 
WITH s:(stb+sti) SELECT FROM 

external·) 
WITH m:s.map SELECT FROM 

interface .) 
BEGIN 
IF m.expi • EXPNull THEN m.expi ~ NewExport[eti]; 
neweti ~ m.expi; 
END; 

unknown .) 
BEGIN 
neweti ~ NewExport[eti]: 
s.map ~ [interface[neweti]]: 
END: 

ENDCASE .) error[]: 
ENDCASE .) errore]; 

BEGIN OPEN old: bcd.etb+eti. new: localBases.etb+neweti: 
FOR i IN [O .. old.size) DO 

IF old.links[i] # NullLink THEN 
BEGIN 
IF new.links[i] • NullLink THEN 

new.links[i] ~ RelocateExportLink[old.links[i]] 
ELSE IF op·plus THEN 

BcdErrorDefs.ErrorItem[warning. "is a duplicate export"L. 
1 BcdErrorDefs.GetInterface .) RESUME[neweti]]; 

END: 
ENDLOOP: 

END: 
RETURN 
END; 

RelocateExportLink: PROCEDURE [cl: Control Link] RETURNS [Control Link] • 
BEGIN 
IF loadExpi • EXPNull AND loadCx • CXNull THEN 

cl.gfi ~ cl.gfi + rel.firstgfi-1: 
RETURN[cl] 
END; 

xLoadSti: PROCEDURE [sti: STIndex] • 
BEGIN 
WITH s: stb+sti SELECT FROM 

external·) 
WITH m:s.map SELECT FROM 

interface .) 
BEGIN 
IF m.expi • EXPNull THEN errore]; 
loadExpi ~ m.expi: 
ProcessExports[]: 
10adExpi ~ EXPNull; 
END; 

ENDCASE .) LoadSti[sti.HTNull]; 
ENDCASE .> LoadSti[sti.HTNull]: 

END: 

xLoadItem: PROCEDURE [t: TreeLink] • 
BEGIN 
WITH link: t SELECT FROM 

subtree .> 
BEGIN OPEN i: (tb+link.index): 
IF i.name # item THEN errore]; 
WITH sl: i.son1 SELECT FROM 

symbol·) 
BEGIN 
WITH s: stb+s1.index SELECT FROM 

external·) 
WITH m:s.map SELECT FROM 

interface .> 
BEGIN 
xLoadSt1[sl.index]: 
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RETURN 
END; 

ENDCASE; 
ENDCASE; 

LoadSti[sl.index, (stb+s1.index).hti]; 
END; 

ENDCASE .> errore]; 
END; 

ENDCASE .> errore]; 
END; 

LoadExpression: PROCEDURE [axp: TreeLink] • 
BEGIN 
WITH exp SELECT FROM 

symbol·> xLoadSti[index]; 
subtree .> 

SELECT (tb+index).name FROM 
item .> xLoadltem[exp]; 
module -> 

BEGIN 
eurrentParameters ~ (tb+index).son2; 
LoadItem[(tb+index).sonl]; 
END; 

plus. then .> 
BEGIN OPEN tb+index: 
LoadExpression[son1]: 
IF name· then THEN currentOp ~ then: 
LoadExpress;on[son2]: 
eurrentOp ~ plus: 
ENDi 

ENDCASE -> error[]: 
ENDCASE .> errore]: 

RETURN 
END: 

END ••• 
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