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{++t+t+ Control store definitions +++++}
SetTask [0];

Reserva [OF6F];
Reserve [O0F777;
Reserve [OF7F, OFFF]; {Save space for the Kernel}

{ "bytecode" macro utilized to build the bytecode dispatch table}

MacroDof [bytecode, at [Add [#1, bytecodeBase]]];

Set [bytecodeBase, 800] {as good a place as any};

{The following macro dispatches to the next bytecode interpreter and sets L3 to zero}

MacroDef [NextBytecoda, (IBDisp, L3 « 0)];

{ Definitions for setting the control store bank register }

Set [memoryState0, 0]; {display banks are 0, 10, 80, 90}
Set [memoryStatel, 4]; {display banks are 0, 10}

Set [memoryState2, 8]; {display bank is 0}

Set [memoryState3, 0CJ; {display banks are 0, 10-1F, 90-9F)}

Set [csBank0, Add [0, memoryStatel]]:
Set [csBankl, Add [1, memoryStatel]]:
Set [csBank2, Add [2, memoryStatel]];

{ Definitions of known Pilot stuff }

Set [mouseBank, 2];

Set [mouseX, 3B]; {must be less than 100}
Set [mouseY, 3c]; {must be less than 100}
Set [needToStabilize, i];
Set [notYetInvented, 1];
Set [bytecodeFailed, 2):

{+++++ Hardware register definitions +++++}

{register equates for the fourteen R and RH interpreter registers}

RegDef [1pHigh, RH, 0];
RegDef [iplLow, R, 0]:
RegDef [stackHigh, RH, 1];
RegDef [stackLow, R, 13;
RagDef [homeHigh, RH, 27;
RegDef [homelow, R, 2];
RegDef [otHigh, RH, 3];
RegDef [otlow, R, 3]:
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RegDef [templHigh, RH, 47;

RegDef [templlLow, R, 4];
RegDef [temp2High, RH, 6];

RegDef [temp2lLow, R, 5];

RegDef [temp3High, RH, 67;

RegDef [temp3Low, R, 6];

RegDef [objectSizo, R, 0]; {for compactor}
Regbef [oopCount, R, 0]; {for compactor}
RegDef [sourcelligh, RH, 17; {for compactor}
RegDef [sourcetow, R, 1]; {for compactor}
RegDef [otIndex, R, 17]; {for compactor}
RegDef [wordCountHigh, RH, 1]: {for compactor}
RegDef [wordCountlow, R, 1]: {vor compactor}
ReyDef [rumHigh, RH, 2]; {for compactor}
RegDef [rumbow, R, 2]; {for compactor}
RegDef [destHigh, RH, 4]: {for compactor}
RegDef [destlow, R, 4]; {for compactor}
Reghef [objectHigh, RH, 6]; {for compactor}
RegDef [objectlow, R, 5]; {for compactor}

{Register equates for saving the address of the Rum Communications Record -- thess registers are completely unused by Mesa. This is
essential if we are to continue Rum microcode after going to the Mesa debugger (or any other non-smalltalk XDE volume}

RegDef [uRumRecordHigh, U, 491

RegDef [uRumRecordLlow, U, 6F1;

{U registor definitions}

RegbDef [uLargelIntegerValueHigh, U, 14];

Regbhef [uMakeVolatileOop,
RegDef [uNewObject,
RegDef [uQueueHead,

31]; {used in makeVolatile}
31]; {used in createlnstance; referenced in activateNewMethod}
31]; {used in stabilizer}

RegDef [uLargelIntegerValueLow, U, 17];
{ RogDef [u3FFF, U, 16]; {** constant initialized by Massa}}
RegDef [uAtPutValue, U, 19%;
RegDef [uZctBaseligh, U, 1a];
RegDef [uZctSweepHigh, U, 1b]; {used in stabilizer}
RegDef [uZctSweeplow, U, 1c]; {used in stabilizer}
RegDef [uZctBaselow, U, 1d]; {used in stabilizer}
RegDaf [uAtPutlow, U, 1el: '
RegDef [uTimeToStabilize, U, 1f]; {reserved by stabilizer}
RegDef [uAtIndex, U, 24};
{ RegDef [UulFFF, U, 36]; {** constant initialized by Mesa}}
{ RegDef [u7FF, U, 2F]; {** constant initialized by Mesa}}
{ RegDef [MesaStatel, U, 30];} {88}
u
U
u

{ RegDef [MesaStateRhL,

<

33]:} {88}

RegDef [uClassTolnstantiate, U, 34]; {input parameter for createlnstance}
RegDef [ufieldType, U, 35]; {used in createInstance}

RegDef [uReceiverOop, U, 2€}; {smashed in activateNewMsthod}
RegDef [uDefault, U, 37]; {used in createlnstance}

RegDef [uRequestedSize, U, 38]; {used in createlnstance}

RegDef [uNewReceiver, U, 3a]

RegDef [uNewMethodOop, U, 3b]; {referenced in activateNewMethod}
RegDef [uNewContextQop, U, 3c]; {smashed in activateNewMethod}
RegDef [uPredecessor, U, 3c]; {used in createInstance}

RegDef [uCurrentObject, U, 3c]; {used in stabilizer}

RegDef [uNewClassHigh, u, a2];

RegDef [uNewClasslLow, U, 43];

RegDef [uNewObjectHigh, U, 42]; {used in makeVolatile}

RegDef [uNewObjectLow, U, 43]; {used in createlnstance}

RegDef [uMakeVolatileHigh, U, 447; {used in makeVolatile}
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RegDef [uCurrentObjectBaselow, U, 44]; {used in deallocate}
{ RegDef [MesaStateG, U, 457;} {&&}
{ RegDef [MesaStateRhG, U, 46]:) {88}
RegDef [uMakeVolatilelow, U, 47]; {u:ed in makeVolatile}
RegDef [uSoFar, U, 47]; {used in deallocate}
RegDef [uWrap, U, 481;
RegDef [uSoFarHigh, U, 48]; {used in deallocate}
RegDef [uSaveHome, U, 487;
RagDef [uArgumentCount, U, 4al;
RegDef [uOtHigh, U, 4a];
RegDef [uNewReceiversClass, U, 4b};
RegDef [uMemLimitHigh, U, 4b];
RegDef [uNewRecaiverHigh, U, 4c]:
RegDef [uDestlow, U, 4c];
RegDef [uNewMethodHigh, U, 4d];
RegDef [uNewMethodbLow, U, 4e];
RegDef [uNewReceiverlow, U, 4r];
{ RegDef [MesaStatePC, U, 503;} {8&}
{ RegDef [MesaStateRhPC, U, 617;} {&&}
{ RegDef [MesaStatePC16, U, 62);} {8&}
{ RegDef [MesaStateIBPtr, U, 63]:} {8&}
{ RegDef [MesaStatelB, U, 647:} {&8&}
RegDef [uHash, U, 66];
RegDef [uMethodCacheHigh, U, 667;: {&8&}
RegDef [uMethodCachelow, U, 57]; {&&}
RegDef [uSelectorsStartInDictionary, u, 58);
RegDef [uSmashTos, U, 591
RegDef [uZctlimit, U, 69]; {used in stabilizer}
RegDef [uActiveContextHigh, U, 6a]: {referenced in activateNewMethod}
RegDef [uActiveContextlLow, U, 6b7; {referenced in activateNewMethod}
RegDef [uPrimitiveNumber, U, 6c];
RegDef [uNewMethodHeader, U, 6d]; {referenced in activateNewMethod}
RogDef [uNextFreeChunk, U, 60]; {used in create instance}
RegDef [uClass, U, 60]; {used in deallocator}
RegDef [uSelector, U, 63];
RegDef [uHomeLow, U, 64]; (&8}
{ RegDef [MesaStateRhMDS, U, 65];} {&&}
RegDef [uCurrentMethodHigh, U, 66]; {smashed in activateNewMethod}
RegDef [uCurrentMethodlow, U, 67]; {referenced in activateNswMethod)}
RegDef [uReceiverHigh, U, 68]: {smashed in activateNewMethod}
RegDef [uReceiverLow, U, 69]; {smashed in activateNewMethod}
RegDef [uHashedSelector, U, 8al;
RegDef [ulLastPointer, U, 6b]; {used in makeVolatile}
RegDef [uActiveContextOop, U, 6¢]; {referenced in activateNswMethod}
RegDef [uReturnValue, U, 6d]:
RegDef [uCurrentFreeChunkOop, U, 6d]; {used in create instance}
RegDef [uMakeVolatileLinkage, U, 6e]; {used in makeVolatile}
RegDef [uStartLookup, U, 6f];
{Float:}

{Register Definition}

RegDef [uArgValueHigh, U, 14],
RegDef [uArgValuelow, U, 17],
RegDef [uResultSize, u, 193],
RegDef [uLargeReceiverHigh, U, 1A],
RegDef [uLargeReceiverLow, U, 1E],
RegDef [uResulto, u, 2 {24}],
RegDef [uResultl, U, 3 {3A}],
RegDef [uResult2, U, 4 {3B}],
RegDef [uResult3, U, 5 {4A}].

{BankPlug return adress U register}
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RegDef [uReturnAdSave, U, & {4F}],

{qFetchByte subroutine working register}
RegDef [uSave, U, 7 {ap}],

{BankPlug return address U register}
Reghef [uReturnBank0, U, 8 {4E}],

RegDef [floatT, R, 27; { temporary for float dividing }
Regbef [floatTemp, R, 3];

RegDef [divCount, R, 3}; { temporary for float dividing }
RegDef [divResult, R, 4}; { temporary for float dividing }
Regbef [divisorHigh, R, 61; { temporary for float dividing }
RegDef [divisorlow, R, 6]; { temporary for float dividing }

RegDef [uArgiHi,
RegDef [uArgllo,

14);
171

used in divide or compare }
used in devide or compare }

19]
1A]
18]
1C

10]
1E]

divide
divide
divide
divide

{

{
RegDef [uHighHalf1, {
{
{
{
{ divide
{
{
{
{
{
{

RegDef [uExpl,
RegDef [uLowHalfi,
Regbef [uExp2,
RegDef [uHighHalf2,
RegDef [uLowHatlf2,

RegDef [uStickyReg, 247; divide

RegDef [uStickyBit, divide

w
-

}
3}
}
}
3}
divide }
}
}
}
}

RegDef [uSigni, . 341 divide

RegDef [uSign2, . 35]; divide

RegDef [uFloatComResult, . 37 3}

RegDef [uPPsave, IH

RegDef [uFloat, , R2]; AsFloat }

Regbef [uSavelIPlow, , 43L; to save the iplow during float divide primitive}
RegDef {ufFloatPlus, . 447 Float Add }

RegDef [uSaveStacklLow, to save the stacklow during float divide primitive}

ES
kS

Result of the floating point operatio nis stored -- High half }

RegDef [uNewValHi,
Result of the floating point operation is stored.-- Low half }

RegDef [uNewVallo,

S
=
[nar}

RegDef [uFloatMinus,
Regbef [uSaveHomelow,

=
o

Float Subtract : A-B}
to save the homelow during float divide primitive}

=l
[z}

EC CcCcoCco CC CCcoCEC SCCCEeccc © cocccce cc
- &
o Lz}
[ i
L L T Lo Vo W L T e Vo T Py

RegDef [uFloatMode, . 68T {3}
RegDef [uArg2Hi, . 6CY; 3}
RegDef [uArg2io, . 60 {1}
RegDef [uFloatMultiply, , 60]; { Multiply}
RegDef [uFloatFix, ., 63 {1}

{Process:}

{Ureg definitions}
RegDef[uVeryTempl, U, 25];
Reghef[uVeryTemp2, U, 27];
Regbef[ustack, U, 14];
RegDef[uhome, U, 17];

{+++++ Microcode subroutine return link definitions +++++)
{It would be nice if Mass allowed one to define names for L registers, but it doesn't.}

{
Link registers are used as follows:

LO tracks the number of bytecodes to back up the PC when a bytecode fails
and is return link for fetchContextRegisters and stabilize.

L1 is the return 1ink for otMap, otMap2, otMapBank0, arithmetic primitives,
refi, refd, getDeltaWord, returnTopOfStack, transferWords, getTos, getSmashTos,
addToFreeChunkList, and is used in conditiona) branch bytecodes.

L2 is the return 1ink for getClass, getNewMethodHeader, lastPointerOf,
addToZeroCountTable, nextFreeChunk, primRefi, and fixedFieldsOf.

L3 is the return 1ink for primitives, makeVolatile, deallocate,
and is set to zero at each bytecode dispatch.

{
It would be nice if Mass macros could appear on the left side of « clauses, but they can't, so we define some macros to keep track of the
number of bytes to back up when an instruction fails}
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{ Definitions for otMap returns.

MacroDef [backupIsOBytes, LO
MacroDef [backupIsiByte, LO
MacroDef [backupIs2Bytes, LO
MacroDef [backupIs3Bytes, LO

Ll A N

Set [gettingSmalltalkState,

Set [isOopGettingSmalltalkState,
Set [isSmallGettingSmalltalkState,

Set [pushingliteralVariable,
Set [gettingClass,

Set [gettingMethodBasa,

Set [makingVolatile,

Set [primStringAt,

Set [methodSecarch,

Set [messageDictionary,

Set [methodArray,

Set [methodBaseAfterlookup,
Set [saveSuperclass,

Set [getMelhodClass,

Set [getSuperclass,

Set [storingLiteralVariable,

>
<
et

oOF T;

{ Definitions for otMap2 returns. L1 is the return

Set [gettingNextFreeChunk,
Set [receiverDuringFetch,
Set [methodDuringFetch,

Set [gettingActiveContextDuringInterpreterSwap,

Set [getSenderBase,

Set [chasingContextChain,
Set [invalidatingContext,
Set [gettingSpecialSelectors,
Set [instanceSpec,

Set [splicingBigFreelist,
Set [stabilizing,

Set [sweepingObject,

Set [largelntegerResult,
Set [blockCopyOfBlock,
Set [countBitsLargelnt,
Set [nextInstance,

{Defs for otMap3-return}

Set[mappingScheduler, 0];
Set[mappingProcessor, 1];
Set[mappingProcessLists, 2];
Set{mappingHighestPriority, 3];
Set[ removinglLink, 4];
Set{mappingLlastlink, 5];
Set[addingLink, 6];
Set[mappingActProc, 7];
Set[mappingNewProc, 8];
Set{mappingActProcResuma, 9];
Set[mappingResumeProcess, 0a];
Set[mappingResumeProcLists, Ob]
Set[mappingSleeplist, 0c];
Set{mappingPostponelList, 0d];

{ Definitions for otMapBank0 returns.

Set [gettingClassBank0,

Set [getFloatReceiver,

Set [floatReturn,

Set [getUnaryFloatReceiver,
Set [getTimesTwoPowerReceiver,
Set [makeInstLargelnt,

{ Definitions for otMaplBank0 returns.

Set [getParameterAfterMInt,
Set [getDestMapAfterMInt,

Set [getHalftoneBitsAfterMInt,
Set [getHalftoneBitsAfterMIntl,
Set [getParameter,

Set [getSFormWH,

Set [getHalftoneBits,

Set [getHalftoneBitsl,

Set [getCursorMap,

Set [getMap,

Set [getMapBase,

+

L1 is the return link. }

link. }

COOCRANDT ARWN =S
T 20 b o b e b b e L .

L1 s the return link. }

L1 is the return 1ink. }

=S

Ld=e oc ws w5 we ve wr ws ee ws

DOV ™WN

P st

{ Definitions for getOtAddress and putOtAddress returns. L1 is the return link. }

Rum.dfn

Set [splittingFreeChunk,

Set [countingOops,

Set [compactorCreatefreaeChunk,
Set [countingWords,
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{ Definitions for getOtFlags and putOtFlags returns. Temp2High is the return 1link. }

{splittingFreeChunk, 0}
Set [newObjectHeader, 1]:
Set [doingNormalRef1, 2],
Set [addingToZct, 4]
Set [volatizing, 5];
Set [deallocating, 6];
Set [doingSpecialRefd, 7]
Set [returningToPool, 81;
{compactorCreatefreeChunk, 9}
{countingWords, OA}
Set [doingNormalRefd2, 0D7y; {must be odd for skipRefd 77}
Set [doingNormalRefd, OF]; {must be odd for skipRefd}

{ Definitions for convert2Smalllntegers returns. L1 is the return 1ink and the SpecialSeleccors index for primitives that are alse
bytecodes. }

Set [smailless, 2); {bytecode}
Set [smallGreater, 3] {bytecode}
Set [smailLessOrEqual, 47; {bytaecode}
Set [smallGreatertqual, 5]; {bytecode}
Set [smaliMultiply, 8] {bytecodo}
Set [smaliDivide, 9]; {bytecode}
Set [smallMod, 0A]; {bytecode}
Set [smaliMakePoint, 0B]; {bytecade}
Set [smallBitShift, ocT; {bytecode}
Set [smallDiv, ony: {bytccode)}
Set [smallQuo, 0E];

{ Definitions for primitiveTost2Smalllntegers returns, L1 is the return link and the SpecialSelectors index for primitives that are also
bytecodes. }

Set [smallAdd, 0]; {bytecode}
Set [smaliSubtract, 17; {bytecode}
Set [smallEqual, 6]; {bytecode}
Set [smallNotEqual, A H {bytecode}
Set [smallBitXor, 8]:

Set [smallBitAnd, 0E]; {bytecode}
Set [smaliBitoOr, 0F]; {bytecoda}

{definitions for getClass return 1inks. L2 is the return link register)
{these constants are used in bank 1 }

Set [primitiveClass, 0];
Set [posi168it, 1];
Set [startingDeallocate, 2]
Set [directBlockCopy, 37;
Set [directValue, 4];
Set [primStringAtPut, 6];
Set [gettingNewReceiversClass, 6];
Set [superclassfeceiver, 71;
Set [primitivePerform, 81
Set [lookingForInstances, 9];

{definition for getClassBank0 return 1inks. L2 is the return link register }
{these constants are used in bank 0 }
Set [primNeeds2lLargelntegersl, 0]; { for Largelnteger }

Set [primNeeds2LargeIntegars2, 1], { for Largelnteger }
Set [getFloatClass, { for Floating Point }
Set [fetch2WordVal, 3] { for Largelnteger }
Set [fetch2WordvValPos, 43; { for Largelnteger }

{definitions for getNewMethodHeader return links. L2 is the return 1ink register)
Set [foundViaCache, 0];
Set [foundVialLookup, 1]
Set [gettingSuperclass, 2};

{definitions for conditional branoh bytecodes}
Set [branchIfTrue,
Set [branchIfFalse, 0]

{definitions for refi. L1 is the return 1ink register}
Set [popAndStoreRecVariable, 03;

Set [1inMakeVolatile, 1];
Set [upClassAtlInstantiation, 2]
Set [primitiveRefi, 3]
Set [changingActiveContext, 47:
Set [corracting, 5];
Set [storingLitvar, 6];
Set [upNewSmaliContext, 7];
Set [viaPrimitiveAtPut, [ H

Set[addFirstNil, 8];
Set[addLast, 9];
Set[bumplink, 0a);
Set[bumpMyList, 0b];
{skip 0c}

Set [newActContext, 0d];
Set [primResumeRefi, Oe];
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{definitions for refd. L1 is the return link register)}
0}

Set

Set

Set
Set
Set
Set

{popAndStoreRecvariable,
{inMakeVolatile,
[pushingActiveContext,
{unusable because of a BRANCH
{changingActiveContext,
[downOldContextOnReturn,
{storingLitvar,

[nextContext,
[newLargeContextSmashleaf,
[downOldLeafContext,
fviaPrimitiveValue,

{unusable because of a BRANCH
{viaPrimitiveAtPut,

Set[removeFirstLink, 0d];
Set[debumplast, 0Oe];
Set[debumpMylList, 0f];

1}
2}
3}
4}
6];
6}
AR
8):
9%;
0A];
08}
0c)

’

{definitions for refd2Return. L1 is the return linkage register}
Set[transferingTo, 0];
Set[oldActContext, 1];
Set[ol1dActPrac, 2];
Set[-sleepinglt, 3];
Set[postponinglt, 471;

{definitions for getDeltaWord. L1 is the return link register}

{popAndStoreRecVariable,

{definitions for returnTopOfStack. L1 is the return link register}

Set

{popAndStoreRecVariable, 0}
{storinglLitVar, 6}
{storeTemporary, OF];

{definitions for addToZeroCountTable. L2 is the return link register}

Set

Set

{inMakeVolatile,
[creatingAnInstance,
{unusable because of a BRANCH
[doingRefd,

Set[doingRefd2, 7];

{definitions for makeVolatile. uMakeVolatileLinkage 1s the return 1link register. odd -> no refd of context fields, even -> refd of

context fields)}

Set
Set
Set
Set
Set
Set
Set
Set

[makeNewContoxtVolatite,
[fetchingContextRegisters, 1];

{blockCopying, 2];
[home, 3%
[primValue, 6];
[activeAfterStabilize, 1}
[homeAfterStabilize, 9];
[leafAfterStabilize, 08];

Set[switchingProcs, 0d];

2];
4}
5];

{definitions for lastPointer0f. L2 is the return link register}

Set
Set

[stabilizingContext, 13;
[getObjectEndForFreeing, 2);

{definitions for transferWords. L1 is the return 1ink register}

Set
Set
Set

{definitions for fetchContextRegisters.

Set
Set

[activatingMove, 0]:
[primitivevaiue, 1]:
[performPrim, 2);

[newContext, 0];
[returningToAContext, i}

L0 15 the return link register)

{definitions for nextFreeChunk. L2 is the return 1ink register}

Set
Set

{ definitions for creating instances.

[creatingInstance, 0]:
[consideringBigChunks, 1];

temp3High is the return 1ink register }

{ these constants are for Rum microcode in bank 1 }

Set
Set
Set
Set
Set
Set
Set
Set
Set

[makeBigContext, 0]:
[makeSmaliContext, 1];
[viaPrimitiveNew, 2];
[viaPrimitiveMakePoint, 3;
[viaBlockCopy, 4];
[twoBytelargelInteger, 6];
[countBitsMakelInt, 6];
[bankPlugCreatelnstance, 71;
[primitiveMousePoint, 81;

{ these constants are for Rum microcode in bank 0 -- extra rum microcode }

Set

Rum. dfn

[creatingFloatInstance, 0];
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Set [makeObjectlLargelInt,

{definitions for positivel6BitValueOf.

1]; { for Largelntegar }

tamp3H1gh is the return link register}

Set [primitiveObjectAt, H
Set [primitiveNow, 1];
Set [primitiveAt, 2];
Set [primitiveAtPut, 3]
Set [primitiveStringAt, 471;
Set [primitiveStringAtPut, 5];
Set [primitiveInstVarat, 6];
Set [primitiveAsObject, Al
{definitions for fixedFieldsOf. L2 is the return link register)}
Set [newPrimitive, 0];
Set [classInPrimAt, 1]
Set [FforSizePrim, 27
Set [torInstVarAtPrim, 3];
{1ink definitions for getTos. L1 is the return Tink register)

Set {makePoint,

0];

{1ink definitions for getSmashTos. L1 1

{makePoint, 0}

{link definitions for primRefi
Set [upY, 0]:
Set [upX, 11;

{1ink definitions for addToFreeChunkList.

Set [moveFromBigToSmall,

Set [freeNonPointerdbject,

Set [nowDoneWithObjoct,
{compactorCreatefreeChunk,

{Definitions Tor newFreoChunk.
Set [remainderfFrec,
Set [carveFreel,
Set [carveFree2,
Set [carveFree3,

{1ink definitions for deallocate. L3 is
Set [fromStabilize, 01;

{1inkge definitions for stabilize.
Set [mesaRequestedStabilization,

Set [uCodeRequestedStabilization,

{1ink definitions for getObjectSize.
Set [atPrim, 0];

Set [atPutPrim, 1]
Set [stringAtPrim, 2]
Set [stringAtPutPrim, 3];
Set [sizePrim, 47
Set [instVarAtPrim, 6];
Set [countBitsPrim, 6];

{1ink definitions for getByteOrAddress.
0

{atPrim,
{stringAtPrim, 2
{stringAtPutPrim, 3}

s the return link register}

L2 is the raturn link register)

L1 is the return 1ink register}
0]:
1],

9}

L0 is the return 1link.}

the return link register}

L0 is the return 1ink registoer}

oL
1]

L3 is the return 1ink register}

L2 is the return link register}

{1ink constant for small integer multiply}

Set [smal1PTusMultiply,
Set [smallMinusMultiply,

H

1];

{1link constant for small integer divide}
Set [smal1PlusDivide, 0];
Set [smallMinusDivide, 1];

{1ink constant for small integer mod}
Set [smallModtemp3LowIsPlusQISPlus,
Set [smallModtemp3LowIsPlusQISMinus,
Set [smallModtemp3LowIsMinusQISPlus,
Set [smallModtemp3LowIsMinusQISMinus,

{1ink constant for smalilnteger div}
Set [smaliPiusDiv, 2];
Set [smallMinusDiv, 31

{1ink constant for smalllnteger quo:}

Set [smallQuoResultPius,
Set [smaliQuoResultMinus,
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{qFetchByte2 subroutine return linkage, L1 is h‘nka.ge register}

Set [wordValucIs4Byteo, 0];
Set [wordValueIs4Bytel, 1];
Set [wordValuels4Byte2, 2);
Set [wordValuels4Byte3, 3);
Set [wordValueIs4ByteOPos, 4]
Set {wordVatluels4BytelPos, 5]
Set [wordValueIs4Byte2Pos, 6];
Set [wordvalueIs4BytedPos, 77
{fetchBytelength subroutine return linkage, L2 is linkage register}

Set [get2word, 0];

Sot [get2wordPos, 1];

{fetch2WordValuePos subroutine return linkage, L3 is linkage registor}
Set [largePosAddArgument, 0]
Set [largePosSubArgument, 1];
Set [largePosMulArgument, 27
Set [largePosDivArgument, 3
Set [largePosModArgument, 4};
Set [largePosDivideArgument, 57
Set [largePosCompareArgument, 6];

{fetch2WordValue subroutine return llnkage, 1.3 s linkage register}
Set [largePosAddReceiver, H
Set [largePosSubReceiver, H
Set [largePosMulReceliver, H
Set [largePosDivReceiver, :

Set [largePosModReceiver, H
Set [largePosDivideReceiver, H
Set [largePosAndArgument, H
Set [targePosAndReceiver, H
Set [targePosOrArgument, 3
Set [largelPosOrRaeceiver, H
Set [largePosXorArgument, s :
Set [largelosXorReceiver, i
Set [largePosCompareReceiver, oc];
Set [largePosBitShiftRecaiver, 0D];

SOLBND A A BN S

St bd bt it

{compareLargeInteger subroutine return linkage, L3 1s linkage register}
Set [primlargeless, H

Set [primlLargeGreater, 1];
Set [primlargeLessEqual, 2];
Set [primlargeGreatertqual, 31:
Set [primLargeEqual, 4]
Set [primLargeNotEqual, 6];

{MultiplySubForLargeInt subroutine return linkage, L1 is linkage ragister}
Set

t [mulLowLow,
Set [mulLowHigh, 1],
Set [mulHighlow, 2];
Set [mulltighHigh, 31;
{Dividedbyte SubFortargeInt subroutine return linkage, L3 is linkage register}
Set [prim4ByteDiv, 0];
Set [primaByteMod, 1];

Set [prim4ByteDivide, 2]

{ floating point constant =Float=}

Set [unaryMessage, 0];
Set [binaryMessage, 1];
Set [asFloat, 0]:
Set [floatAdd, 0];
Set [floatTruncated, 1];
Set [floatSub, 1}
Set [floatFractional, 2];
Set [floatLessThan, 2];
Set [floatExponent, 3]:
Set [floatGreaterThan, 3
Set [RN.PI.IEEE, 4];
Set [floatTwoTimes, 4];
Set [floatLessOrEqual, 4];
Set [floatGreaterOrEqual, 5);
Set [floatEqual, 6];
Set [floatNotiqual, 7];
Set [floatMultiply, 8];
Set [floatDivide, 9
{ for fptDivideloop }
Set [L3.dividel, 0]; {float divide }
Set [L3.divide2, 1]}; {float divide }
{ for deNorm }
Set [L3.rePackl, 0]; {float divide }
{ for checkFloatType ----}
Set [Li.checkResultType, 0]: {float compare}
Set [Li.checkInfinity, 1]; {f1oat Compare}
Set [L1.checkInfinityi, 2]; {float Compare}
Sat [L1.checkReceiver, 3; {float Divide)}
Set [L1.checkArgument, 4]; {float Divide}
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{ for floatCompare subroutine }

Set [L2.floatLessThan, 0]:

Set [L2.floatGreaterThan, 1]

Set [L2.fioatlessOrEquatl, 2];

Set [L2.floatGreaterOrEqual, 3;

Set [L2.floatEqual, 47

Set [L2.floatNotEqual, 6];

Set [floatZero, 07]: { for floarcomapre,=Float=}

Set [floatNormal, 1]; { for floatcompare, =float=}
Set [floatInfinity, 2] { for floatcompare, =Float=}

Set [floatNan, 3], { for floatcompare, =Fleat=}

{Defs for activeProc-ret}

Set[primdaitAP, 0];
Set[actProcCheckProc, 1];
Set[primSuspendAP, 27;
Setf resumeActProc, 37;
Set{actProcCheckProc, 4];

{Defs for removeFirst-ret}
Set[wakingHighest, 07;
Set[primSignalRemove, 1];

{Defs Tor addFirstOrLast-ret}
Set[prinWaitAdd, 0];
Set[sTeepAddLast, 1];
Set[postponeAddFirst, 2];

{Defs for schedPtr-rat}
Set[suspondActiveSPtr, 0];

Set{ resumeSPtr, 1];
Set{activeProcSPtr, 2];

{+++++ Debugging definitions +++++}

Set [debug, 1}

Set [noDebug, 0]

Set [debugTraps, debug];

Set [bankOError, 0];
Set [refdlero, 1]
Set [specialRefdZero, 2}
Set [primitive0, 3];
Set [atPutInstError, 47;
Set [sizelnstError, 5];
Set [pushLiteraliLambda, 6];
Set [trapAtLocation0, 71:
Set [otMapSmalllnteger, 8];
Set [otMap2Smalllnteger, 9];
Set [otMap3Smalllnteger, 0A];
Set {tooManyQops, 08];
Set [classIsLambda, M B
Set [superclasslsitambda, oD];
Set [impossiblePurposel1, 0E];
Set [impossiblePurposelo, OF];
Set [impossibieClass, 10];
Set [impossibleSizel, 11];
Set [impossibleSize2, 127;
Set [impossibleLink, 13];
Set [otMapBankOSmaillInteger, 147;
Set [otMapiBank0Smalllnteger, 156];
Set [trapAtlLocation0Bank0, 16];
Set [refCountZero, 17];
Set [refd2Zero, 18];

{+++++ Smalitalk-80 object definitions +++++}

Set [notMinusOnePointer, 3]:
Set [zeroPointer, 0];
Sst [onePointer, 4];
Set [twoPointer, 8];
Set [lambdaPointer, 1]:
Set [nilPointer, 3]
Set [falsePointer, 5];
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Set [truePointer,
Set [schedulerAssociationPointer,
Set [classSmallIntegerPointer,
Set [classStringPointer,
Set [classArrayPointer,
Set [classFloatPointer,
Set [methodContextClassOop,
Set [blockContextClassQop,
Set [classPointPointer,
Set [classLargePositiveIntegerPointer,
Set [classMessagePointer,
Set [classCompiledMethodQop,
Set {classCharacterQop,
Set [doesNotUnderstandSelector,
Set [cannotReturnSelector,
Set [specialSetectorsOop,
Set [characterTableOop,
Set [mustBeBooleanSelector,
Object table entry format:
even word: address in bank
odd word: frre rrzo bppu b
" FCOO
z: 200
o: 100
b: 8F
p: 60
u: 10
Set [purposoBits, 60%;
Set [freeQop, 60];
Set [inUse, 0];
Set [inZctRot8, 2] {must be
Set [refCountRot8, OFCT; {must be
Set [refPTusOneRot8, 47 {must be

Set [refMinusOneRot8, OFC]; {must be

Object delta word format:

dddd dddd vuuc lvop

-
. S

bbb

reference count

in zero count table

in overflow table (lLoom)

bank address

purpose bits (60: free oop, 40: error, 20: error, 0: real object)
untotiched

rotated to high byte}
rotated to high hyte}

rotated to high byte}
rotated to high byte}

d: FFO0 delta count (Loom)
u: E0 unused
c: 10 clean
1: 8 contains lambda
v 4 volatile
0: 2 odd bytes
p: 1 pointers
Set [evenBytes, 0];
Set [hasWords, 0]:
Set [hasPointers, 1];
Set [oddBytes, 2]
Set [volatileBit, 4];

Stretch format compiledMethod header:

ffft titt 1111 1100

f: E000 flag field

t: 1F00 temporary count
1: FC literal count

0: 3 smallInteger tag

Stretch format compiledMethod header extension:

baaa aapp pppp pp00

b: 8000 big context flag
a: 7C00 argument count

p: 3FC primitive index
0: 3 smalllnteger tag
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{ Stretch format class instance specification:
pwif ffeF FPFFf £FO0
P 8000 pointers flag
W 4000 words flag
I: 2000 indexable flag
F
0

1FFC fixed field count
3 smalllnteger tag

Set [twoByteInteger, 2];
Set [threeByteInteger, 3];
Set [fourByteInteger, 4];

Set [freeBlockMark, 0]

Set [notAnObjectRotl, 1];

{definitions for size of the Object Header and fields within objects}

Set [objectileaderSize, 3]:

Set [twiceObjectHeaderSize, Mul[2, objectHeaderSize]];

Sot [twiceObjectHeaderSizeLessOne, Sub [twiceObjectHeaderSize, 111
Set [tempFrameStart, G6];

Set [stackPointerAdjustmentFactor, Sub [Add [objectHeaderSize, tempFrameStart], 11];

Set [TargeContextSizelLessObjectHeader, Add [32'd, tempFraneStart]];
Set [smallContextSizeLessObjectHeader, Add [12'd, tempFrameStart]}];

Set [fie1d0, Add [ 0, objectHeaderSize]]
Set [fieldl, Add [ 1, objectHeaderSize]
Set [field2, Add [ 2, objectHeaderSize
Set [field3, Add [ 3, objectHeaderSize
Set [field4, Add [ 4, objectHeaderSize]]
Set [field5, Add [ 6, objectHeaderSize
Set [field6, Add [ 6, objectHeaderSize
Set [field7, Add [ 7, objectHeaderSize
Set [field8, Add [ 8, objectHeaderSize
Set [field9, Add [ 9,

Set [fie1d10, Add [0A, 13
Set [field1l, Add [0B, objectHeaderSize]];
Set [field12, Add [0C, objectHeaderSize]]:
Set [field13, Add [0D, objectHeaderSizal]
Set [field14, Add [OE, objectHeaderSize
Set [field16, Add [OF, objectHeaderSize]l];

{instance variable offsets into objects}

Set[processNextLink, Add[objectHeaderSize,0]];
Set[processSuspendedContext, Add[objectHeaderSize,1]];
Set[processPriority, Add[objectHeaderSize,2]];
Sat[processMyList, Add{objectHeaderSize,3]];
Set[semaphoreFirstLink, Add[objectHeaderSize,0]];
Set|semaphoreLastlink, Add[objectHeaderSize,1]];
Set[semaphoreExcessSignails, Add[objectHeaderSize,21];
Set[schedulerProcasslists, Add[objectHeaderSize,0]];
Set[schedulerActiveProcess, Add[objectHeaderSize,1]];
Set[associationKey, Add[objectHeaderSize,0]];
Set{associationValue, Add[objectHeaderSize,1]];

Set[schedulerAssoicationPointer, 8];
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{definitions for temporaries

within Contexts}

Set [tempO, Add [ 0, tempFrameStart, objectHeaderSize]];
Set [templ, Add [ 1, tempFrameStart, objectHeaderSizel}];
Set [tempZ, Add [ 2, tempFrameStart, objectHeaderSize]];
Set [temp3, Add [ 3, tempFrameStart, objectHeaderSize]];
Set [tempd4, Add [ 4, tempFrameStart, objectMeaderSize]];
Set [tempb, Add [ 6, tempFrameStart, objectHeaderSize]};
Set [tempB, Add [ 6, tempFrameStart, objectHeaderSize]]:
Set [temp?, Add [ 7, tempFrameStart, objectHeaderSizel};
Set [temp8, Add [ 8, tempFrameStart, objectHeaderSize]];
Set [temp9, Add [ 9, tempFrameStart, objectlleaderSizel];
Set [temp10, Add [0A, tempFrameStart, objectlieaderSizel];
Set {templl, Add [0B, tempFrameStart, objectHecaderSize]];
Set [temp12, Add [0C, tempFrameStart, objectHeaderSizel];
Set [temp13, Add [OD, tempFrameStart, objectMeaderSize]];
Set [templ4, Add [OE, tempFrameStart, objectHeaderSizel];
Set [templs, Add [OF, tempFrameStart, objectHeaderSize]];

{deftnitions for Literal fields in CompiledMethods}

Set [literalStart, 1];

Set [literalField0, Add [ 0, literalStart, objectHeaderSize]];
Set [1iteralFieldl, Add [ 1, TiteralStart, objectHeaderSize]];
Set [1iteralField2, Add [ 2, literalStart, objectHeaderSize]];
Set [literalfic1d3, Add [ 3, TiteralStart, objectHeaderSize]];
Set [YiteralField4, Add [ 4, literalStart, objectHeaderSize]];
Set [1teraifields, Add [ 6, literalStart, objectHeaderSize]];
Set [literalFie1d6, Add [ 6, TiteralStart, objectHeaderSize]];
Set [1iteralField7, Add [ 7, literalStart, objectHeaderSize

Set [literalField8, Add [ 8, literalStart, objectHeaderSizel]:
Set [1iteralField9, Add [ 9, TiteralStart, objectleaderSize]];
Set [literalFiel1d10, Add [0A, 1iteralStart, objectHeaderSize]]:;
Set [1iteralFieldll, Add [0B, literalStart, objectHcaderSize]j;
Set [literalField12, Add [0C, literalStart, objectHeaderSize]];
Set [literalField13, Add [0D, literalStart, objectHeaderSizell;
Set [literalfield14, Add [0E, TiteralStart, objectHeaderSize]];
Set [literalField15s, Add [0OF, literalStart, objectHeaderSizell;
Set [1iteralField16, Add [10, literalStart, objectHeaderSizel];
Set [literalField17, Add [11, 1iteralStart, objectHeaderSize]];
Set [literalField18, Add [12, TiteralStart, objectHeaderSize}]:
Set [literalField19, Add [13, literalStart, objectHeaderSize]];
Set [literalField20, Add [14, literalStart, objectHeaderSize I
Set [literalField21, Add [15, 1iteraiStart, objectHeaderSize]];
Set [literalField22, Add [16, literalStart, objectHcaderSize]];
Set [1iteralField23, Add [17, literalStart, objectHeaderSize]];
Set [literalField24, Add [18, literalStart, objectHeaderSizel];
Set [1iteralFie1d25, Add [19, literalStart, objectHeader$ize]];
Set [literalFie1d26, Add [1A, literalStart, objectHeaderSize]];
Set [literalField27, Add [1B, TiteralStart, objectHeaderSize]];
Set [1iteralField28, Add [1C, TiteralStart, objectHeaderSize]];
Set [literalFiel1d29, Add [1D, literalStart, objectHeaderSize];
Set [literalFie1d30, Add [1E, literalStart, objectHeaderSize]];
Set [literalfield31, Add [1F, TiteralStart, objectHeaderSize]];

{Definitions for offsets into objects}

{Loom: certain offsets are Loom sensitive}
Set [deltaWordOffset, 0]:
Set [sizeFieldOffset, 1];

Set [classFieldOffset, 2];

Set [firstPointerFie1d0fObject, classFieldOffset];
Set [firstFieldOfObject, Add [1, classFieldOffset]];

Set [sizeOfLargeIntegerforPositivel16BitValue0f, Add [1, objectHeaderSizel];

Set [associationValueIndex {where values 1ive in associations}, Add [1, objectHeaderSize]];

Set [messageDictionaryOffset, Add [1, objectHeaderSize]];

Set [instanceSpecificationfield0ffset, Add [2, objectHeaderSize]];

Set [selectorStart, 2];

Set [selectorStartPlusObjectHeaderSize, Add [selectorStart, objectHeaderSize]]:

Sat [superclassOffset, Add [0, objectHeaderSize]];

Set [chunkLinkOffset, classFieldOffset];
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{fields of context objects}

Set
Set
Set
Set
Set
Set
Set
Set

Set
Set

Set
Sot

Set
Set

Set
Set
Set
Set
Set
Set
Set
set
Set
Set

[ senderFieldOffset, Add {0,
[instructionPointerfield0ffset, Add |1,
[stackPointerFieldOffset, Add [2,
[methodFieldOffset, Add {3,
[blockArgumentCountOffset, Add [3,
[initialInstructionPointer0ffset, Add [4,
[receiverFieldOffset, Add [5,
[homeFieldOffset, receiverFieldOffset];

objectHeaderSize}]
objectHeaderSize]l];
objectHeaderStize]]}
objectHeaderSize]]
objectHeaderSize]];
objectHeadersSize]l;
objectHeaderSiza]])

'
i

[differonceBetweenSenderAndMethodFields, Sub[methodFieldOffset, senderFieldOftset]];
[differenceBetweenSenderAndInstructionfointerFields, Sub[instructionPointerfic1dOffset, senderFicld0ffset]];

[offsetFromDeltaWordToSizeFietd, 1];
[offsctFromDeltaWordToClassField, 2];

[offsetFromSizeFieldToClassField, 1]:
[offsetFromClassFieldToFirstField, 1];

[offsotFromInstructionPointerToStackPointer,
[offsetFromStackPointerToArgCount,
[offsetFromArgCountToInitiallpP,
[offsetFromInitialiPToloms,
[offsetFromSenderToBlockArgCount,
[offsetFromBlockArgumentCountToFirstTemp,
[offsetFromInitiallpTolp,
[offsetFromIpToArgumentCount,
[oFfsetFromIpToStackPointer,
[offsetFromSenderToStackPointer,

{known displacements within Points}
Set [yFieldOffsetInPoint, Add [1, objectHeaderSize]];

Set

[of fsetFromXFieldToYField, 1];:

{+++++ Main memory definitions +++++}

Set

[largestFreeChunkSize, 45'd]; {large ¢

31;
Sub [temp0, blockArgumentCountOffset]];
3%
2];
11;
2]

ontexts with up to four Loom words should fit a small free 1ist}

Set [largestFreeChunkSizelessOna, Sub [largestFreeChunkSize, 1]];

Set

[maximumObjectSize, 665484'd];

Set [objectSizeTestLimit, Sub [65536'd, maximumObjectSize]];

Set

[otSizeRot8, 0C0];

{ Offsets into the Rum/Molasses communications record }

Rum, dfn

Set
Set
Set
Set
Set
Set

Set
Set

Set
Set
Set

Set
Set

Set
S

@

t
Set
Set

Set
Set

[directiveOffset, 6];
factiveContextOopOffset, 13;
[homeContextOopOffset, 2];
[receiverOopOffsat, 31
[currentMethodOopOffset, 4];
[instructionPointer0ffset, 6]:
[stackPointerLowOffset, 6];
[stackPointerHighOffset, 7];
[newProcessWaitingOffset, 8];
[newProcessOopOffset, 9]:
[1eafContextOopOffsat, 0A];
[zctLowDffset, 0B];
[zctHighoffset, ‘ oc];
[zctIndexOffset, oDn];
[dispiayBitmapOopOffset, OE];
[displayScreenOopOffset, 0F];
[cursarBitmapOopOffset, 103;
[objectTableLowDffset, 11] {ne
[objectTableHighOffset, 12];
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Set
Set

Set
Set

Set
Set

Sef

2l

Se

-

Set
Set

Set
Set

Set
Set

Set
Set

Set
Set

Set
Sot

Set
Set
Set

Set
Set

Set

Set

[objectMemoryLowOffset,
[objectMemoryHighOffset,

[objactMemoryAfterLowOffset,
[objectMemoryAfterHighOffset,

[methodCacheLowOffset,
[methodCacheHighOf fset,

fstabilizationFlagOffset,
[stabitlizationLimitOffset,

foopLevetLowOffset,
[oopLeveillighOffset,

[oopAlertlevellowOffset,
[oopAlertlovelHighOffset,

[wordLevelLowOffset,
[{wordLevelHighOffset,

[wordAlertLevellowOffset,
[wordAlertLevelHighOffset,

[alreadyAlertedOffseot,
[signalAlertOffset,

[inputBufferioclow,
[inputBufforlocHigh,

[inputBufferSize,
[inputBufferin,
{inputBufferout,

[primitiveMaplow0ffset,
[primitiveMapifighOffset,

[frecPointersOopOffset,
[freel.istsOffset,

[bigFroelListOffset,

{ Edit history:

15];
16];

177;
18]

19];
1A};

18};
1T

10];
1E];

1F1;
20}

21];
22];

23];
24];

257;
26];

277,
28%;
29];

2A13
28];

2t
2D];
Add [freeListsOffset, largestFreeChunkSize]];

30-Sep-856 17:10:47 Trow.pa convert to stretch format

21-Mar-85 13:36:32 Tokunaga. fx add 1ink for creatInstance, getClassBank0, otMapBank0, used in bank 0 (large integer, floating !
point)

16-Mar-85 18:54:20 Udagawa.fx add create instance link for split Rum bank and comment out u3FFF, ulFFF, u7fF for bank 0
13-Mar-86 12:69:54 Udagawa. fx mark used u-reg by "&&".

28-Feb-85 15:09:52 Udagawa.fx Klamath conversion, exchange U356, U2E

21-Feb-85 14:21:44 Susser.pasa add InputBuffer stuff at the end of Rum communications record

11-Jan-85 10:01:45 Susser.pasa add Set macro for large memory

8-Jan-86 10:53:02 Udagawa.fx add Set macro for sendArithmeticMessage }
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{ MemoryMangTlement.mc

Object creation, reference counting, stabilization, and other memory management stuff for Rum, the Daybreak Smalltalk-80 microcoded

virtual machine.
by P McCullough, J Trow, M Hoshino

31-Jul-87 156:22:16

Copyright 1983, 1984, 1985, 1986, 1987 by Xerox Corporation. A1l rights reserved. }

{for each of these entry points, uClassTolnstantiate must be the oop of the class, temp3Low is the size in words or bytes. temp3High is

the return linkage register}

createInstanceWithPointers:
temp2low ¢ nilPointer,
templLow ¢ hasPointers, GOTO [createlnstance],

createInstanceWithBytes:
temp2Llow « O,
[] ¢ temp3Low LRotO, XDisp,
temp3low ¢« temp3lLow + 1, BRANCH [$, byteCountIsOdd, OE],

byteCountIsEven:
templlow « evenBytes, GOTO [byteShift],

byteCountIsOdd:
templLow « oddBytes,
byteShift:
temp3low « RShiftl temp3low, SE « 0, GOTO [createlnstance],

createlnstanceWithWords:
temp2low « 0,
templLow ¢ hasWords, GOTO [createlnstance],

createlargePositivelnteger:
templLow ¢ classLargePositivelntegerPointer,
uClassTolnstantiate « templlLow,
GOTO [createlnstanceWithBytes]

{ createlnstance

Create a new instance of a given class.

cl;
c2;

cl;
c2;
c3;

cl;

cl;

c2:

cl:
c2;

cl;
c2:
c3;

input:

output:

smash:

templLow is the odd byte and pointer bits of the delta word

temp2Low is the initial value of the fields of the instance

temp3Low is the size of the instance in words not including the header
uClassToInstantiate is the class of the new instance

temp3High is the return link .

uNewObject is the new instance
uNewObjectHigh/Low is the address of the new instance
uRequestedSize is the size of the new instance

otLow, templHigh/Low, temp2High/Low, temp3High/Low. Q, uPredecessor, ufieldType, uDefault, uCurrentFreeChunkQop,

uNextFreeChunk, L1, L2,

createlnstance:

uFieldType « templLow

{save these for initializing the object and its ot entry}, c3;
uDefault « temp2Low, cl;
temp3low « temp3lLow + objectHeaderSize, CarryBr, c2;
Q « objectSizeTestLimit, BRANCH [§, massiveSenility2]. c3;
{] « temp3Low + Q, CarryBr, cl:
BRANCH [$, requestedSizeTooBig], c2;
temp2High « uRumRecordHigh, <3
temp2low ¢ uRumRecordlow, cl;
templlow « largestFreeChunkSize, c2;
[] « temp3Low - templtow, CarryBr, c3;
uRequestedSize « temp3lLow, BRANCH [$, useBigFreelist], cl:
temp2low « temp2Low + freelListsOffset, {try specific list} c2;
Noop, c3;
MAR « [temp2High, temp2Low + temp3Low], cl;
CANCELBR [$, 07, c2:
otLow « MD, L2 « creatingInstance {for nextfreeChunk}, c3;
Noop, cl;
Noap, c2;
[] « otLow and 3. ZeroBr, c3: {temp}

MemoryManglement .mc
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uNewObject « otLow, BRANCH [$, tryBigList],
L1 ¢ gettingNextFreeChunk {for otMap2 inside nextFreeChunk},
CALL [nextFreeChunk], {got one}

MAR « [temp2High, temp2Low + temp3Low] {update free 1ist head}
MDR « Q, LOOPHOLE [wok]. CANCELBR [$, 07,
Q « tempiHigh, {save new object's address}

uNewObjectHigh « Q,
uNewObjectlow ¢« templlLow,
GOTO [allocate],

tryBiglist:
temp2low ¢« uRumRecordlLow, GOTO [useBigFreeListA],

{upon entry, temp2High/Low contains the rum record address. uRequestedSize i

useBigFreelist:
Noop,
useBigFreelListA:
uPredecessor « 0 {should be nilPointer},
L1 « gettingNextFreeChunk {for otmap call in nextFreeChunk},

MAR ¢ [temp2High, temp2lLow + bigFreelListOffset],

L2 ¢ consideringBigChunks,
temp3low « temp3lLow + objectHeaderSize, CarryBr,

{yields minimum splittable block size} CANCELBR [$, 0],
otLow « MD {current free chunk}, BRANCH [§, massiveSenilityd],

considerNextBigFreeChunk:
Noop,
Noop,
[] « otLow and 3, ZeroBr,

uNewObject « otLow, BRANCH [$. outOfChunks],
uCurrentfreeChunkOop « otLow, CALL [nextFreeChunk],

uNextFreeChunk « Q (remember next free chunk},
templLow « templiow + sizeFieldOffset,
Noop,

MAR « [templHigh, templlLow + 0],
Noop,
Q « MD {size of current free chunk},

[] « Q xor uRequestedSize, ZeroBr,
[1 ¢ Q - temp3Low. CarryBr, BRANCH [$, exactFit],
BRANCH [$, canSubdivide],

iterate:
uPredecessor ¢ otlLow,
Noop,
otLow « uNextFreeChunk, GOTO [considerNextBigFreeChunk],

exactFit:
templLow « templlow - sizeFieldOffset, CANCELBR [$, 1].

Q « templHigh,
uNewObjectlow « templlow,
uNewObjectHigh « Q, GOTO [splice].

canSubdivide:
temp3low ¢ uRequestedSize,
temp3Low {new size} ¢ Q {current size} - temp3lLow {requested size},
Q « tempiHigh {part of new object's address},

MAR « [temp2High, temp2Low + freePointersOopOffset],
uNewObjectHigh « Q, CANCELBR [$. 07,
otLow ¢ MD {first free oop},

Noop,

Noop,

[] « otLow and 3, ZeroBr,

uNewObject « otLow, BRANCH [$, outOfQops],

Q ¢ templlow - sizeFieldOffset, L1 « splittingFreeChunk,

Q {object address} « Q {chunk address} + temp3Low {chunk size}.
{write the new size of the current free chunk (templiHigh/Low sti11 pointing

MAR ¢ [templHigh, templlLow + 0],

MDR « temp3Low {new chunk size},

uNewObjectLow « Q,

CALL [getOtAddress] {free oop link},

MAR « [temp2High, temp2Low + freePointersQopOffset],

MDR « templLow {new free oop head}, LOOPHOLE [wok], CANCELBR [$, 0].

temp2High « splittingFreeChunk,

templLow ¢ uNewObjectHigh, CALL [putOtFlags],
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cl;
c2;
cl,
c2;
c3;
cl;
c2:
c3;

c2:
s valid.
c2;
cl;

cl;

c2;
c3;

cl;
c3;

cl;
c2;

cl,
c3:

cl:
c2;
[N

cl:
c2;
c3:

cl;
c2;
[N

cd;

cl:
c2:
c3:

cl;
c2;
c3:

cl:
c2;
c3;

cl;
c2;
c3;

cl:
c2;
c3;

at [creatinglnstance, 10, nextFreeChunk-return];

temp3low is the requested size}

(temp}

at [consideringBigChunks, 10, nextFreeChunk-return];

{temp}

at its size field)}

cls
c2;
cd;

cl:
cl,
c2;
c3.

cl:

at [splittingFreeChunk, 10, getAddressReturn];



templLow ¢ uNewObjectlLow, CALL [putOtAddress],

templLow {chunk address} « temptlLow - temp3Low,
temp2Low ¢ largestFreeChunkSize,
[]1 « temp3Low {chunk size} - temp2Low, CarryBr,

{should we move the current free chunk to a small free chunk Tist?}

otLow ¢ uCurrentFreeChunkOop, BRANCH [$, itsFineWhereltIs],

L1 « moveFromBigToSmall,

CALL [addToFreeChunkList] {this call returns directly to splice},

splice:

otLow « uPredecessar, L1 « splicingBigFreelist,

Noop,

Noop,

[] ¢ otLew and 3, ZeroBr,

temp2High « uRumRecordHigh, BRANCH [didHavePredecessor, $],

temp2Llow « uRumRecordlLow, {no predecessor}

MAR ¢ [temp2High, temp2Low + bigFreelistOffset], GOTO [1inkNextChunk],
didHavePredecessor:

CALL [otMap2],

templLow « templLow + chunkLinkOffset,
Noop .,
Noop,

MAR « [templHigh, templLow + 07,
1inkNextChunk:

MDR « uNextFreeChunk, LOOPHOLE [wok], CANCELBR [biglListWrapup, 0],

itsFineWhereltls:
Noop,
biglistWrapup:
otLow « uNewObject, GOTO [allocate],

outOfChunks:
GOTO massiveSenility],

outOfQOops:
Noop .
massiveSenility:
Noop,

massiveSenility2:
60TO [bytecodefailed],

massiveSenility4:
CANCELBR [bytecodeFailed, OF]

requestedSizeTooBig:
GOTO [massiveSenility2],

{Adjust the memory and oop levels and signal Mesa if either is below its alert Tevel

cl, at [splittingFreeChunk,

cl, at [splittingFreeChunk,
c2:
c3y

cls
c2;
cd;

cl, at [moveFromBigToSmall, 10, addFreeChunkReturn]:

c2;
c3;

cl: {temp}
c2;
¢33

c3;

c2;
c3:

cl:

c2;

c3;

c2;

c2;

c3;

cl;

cl;

c3;

10, putFlagsReturn]:

10, putAddressReturn];

cl, at [splicingBigFreeList, 10, otMap2-return];

and Mesa has not yet been signalled.

(((wordlLevel < wordAlertLevel) or: [ooplLevel < oopAlertlLevel]) and: [alreadyAlerted = 0]) ifTrue: [signalAlert « 1. MesalntRq]}

allocate:
temp2High « uRumRecordHigh,
temp2Llow « uRumRecordLow,
Noop,

MAR ¢ [temp2High, temp2Low + ooplLevellowOffset],
CANCELBR [$, 0].
temp3Low ¢ MD,

MAR ¢ [temp2High, temp2Low + ooplevellowOffset],

MDR « temp3Low « temp3Low - 1, LOOPHOLE [wok], CANCELBR [§, 0],

Noop,

TowOopTest:
MAR ¢ [temp2High, temp2lLow + oopAlertLevellowOffset],
CANCELBR [$, 0],
Q « MD,

Noop,
Q « temp3lLow - Q. CarryBr,
BRANCH [§, decreaseWordLevel],

MAR ¢ [temp2High, temp2Low + alreadyAlertedOffset],
CANCELBR [$., 0],
Q « MD
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cl:
c2;
c3:

cl:
c2;
c3;

cls
c2;
c3;

cl:
c2;
c3;

cl;
c2;
c3:
cl:

c2:
c3;

)



[] « Q. ZeroBr, cl;

BRANCH [decreaseWordlevel2, $], c2;
Noop, c3:
MAR ¢ [temp2High, tempZLow + signalAlertOffset], cl;
MDR ¢ 1, LOOPHOLE [wok], CANCELBR [$, 07, c2;
MesalntRq {run mesa before next bytecode}, GOTO [decreaseWordlLevel], c3:
decreaseWordlLevel2:
Noop, c3;
decreaseWordLevel:
MAR « [temp2High, temp2Low + wordLevellowOffset], cl;
temp3low ¢ uRequestedSize, CANCELBR [$, 07, c2;
Q « MD, c3;
MAR ¢ [temp2High, temp2Low + wordLevellLowOffset], cl;
MDR « temp3Low ¢« Q - temp3Low, CarryBr, LOOPHOLE [wok],
CANCELBR [$, 0], c2;
BRANCH [§, lowMemoryTestHighGetData], c3:
wardlLevelBorrow:
MAR « [temp2High, temp2Low + wordLevelHighOffset]. cl;
CANCELBR [$, 0], c2;
Q « MD, c3;
MAR ¢ [temp2High, temp2Low + wordlLevelHighOffset], cl;
MDR « Q - 1, LOOPHOLE [wok]. CANCELBR [$, 0], c2:
templlow ¢ Q - 1, GOTO [JowMemoryTestHighHaveData], c3;

TowMemoryTestHighGetData:

MAR ¢ [temp2High, temp2lLow + wordLevelHighOffset], cl;
CANCELBR [$, 0], c2;
templlow « MD, c3;
lowMemoryTestHighHaveData:
MAR ¢ [temp2High, temp2Low + wordAlertLevelHighOffset], cl;
CANCELBR [§, 0], c2;
Q « MD, c3;
Q « Q - templLow, CarryBr, cl;
1 ¢ Q. ZeroBr, BRANCH [reallyAllocatel, $]. c2;
BRANCH [$, lowMemoryTestlLow], c3;
MAR ¢ [temp2High, temp2Low + alreadyAlertedOffset], cl;
CANCELBR [§, 0], c2;
Q « MD, c3;
] € Q, ZeroBr, cl;
BRANCH [lowMemoryTestlLow2, $7, c2;
Noop, c3;
MAR ¢ [temp2High, temp2Low + signalAlertOffset], cl;
MDR « 1, LOOPHOLE [wok], CANCELBR [$, 0], c2;
MesalntRq {run mesa before next bytecode}, GOTO [reallyAllocated], c3;
lTowMemoryTestLow2:
Noop, c3;
TowMemoryTestLow:
MAR ¢ [temp2High, temp2Low + wordAlertLevellLowOffset], cl;
CANCELBR [$, o], c2;
Q « MD, c3;
Noap, cl;
Q « temp3Low - Q, CarryBr, c2;
BRANCH [$, reallyAllocated], c3;
MAR « [temp2High, temp2lLow + alreadyAlertedOffset], cl;
CANCELBR [$, 0], c2:
Q « MD, c3;
{1 ¢« Q. ZeroBr, cl;
BRANCH [reallyAllocate2, $], c2;
Noop, c3;
MAR « [temp2High, temp2Low + signalAlertOffset], ¢l
MOR « 1, LOOPHOLE [wok], CANCELBR [$, 0], c2;
MesalntRg {run mesa before next bytecode}, GOTO [reallyAllocateld], c3;

reallyAllocatel:
CANCELBR [reallyAllocate3, 1], c3:

reallyAllocate2:

Noap, c3:
reallyAllocated:

Noop, cl:

templHigh « uNewObjectHigh, c2;

templLow ¢ uNewObjectLow. c3;

temp3low ¢« uRequestedSize, cl:
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temp3Low ¢ templlow + temp3Low, {end of the object + 1} c2;
templlow ¢ tempiLow + deltaWordOffset, cd;

{initialize the object header now}

MAR « [templHigh, templLow + 0], cl;
MDR ¢ uFieldType, {set delta word} c2;
templlLow ¢ templLow + offsetFromDeltaWordToSizeField, c3;
MAR ¢« [templHigh, templiLow + 0], cl;
MDR ¢ uRequestedSize, c2;
templlow « templLow + offsetFromSizeFieldToClassField, c3;
MAR « [templHigh, templLow + 0], cl;
MDR « uCtlassToInstantiate, c2;
{ok. object header is done, now zap the object body}
templlow ¢ templlow + offsetFromClassfieldToFirstField, c3:
temp2tow ¢ uDefault, cl:
Noop, c2;
[] ¢ tempiLow - temp3Low, ZeroBr, c3:
initializeObjectBody:
MAR ¢ [templHigh, templLow + 0], BRANCH [$, zapped]. cl;
MDR « temp2lLow, templlLow « templLow + 1, c2;
[] « templlow - temp3Low, ZeroBr, GOTO [initializeObjectBody]. c3;
zapped: {the object header and object body are completely initialized. now fix up the object table entry}
Noop, c2;
temp3Low ¢ temp3High {return link}, L2 « creatingAnlnstance, c3;
temp2High « newObjectHeader, CALL [getOtFlags], cl:
templLow « templiow and 1F, CALL [putOtFlags], cl, at [newObjectHeader, 10, getFlagsReturn];
temp2low « temp3low {save return link}, CALL [addToZeroCountTable], cl, at [newObjectHeader, 10, putFlagsReturn]:
Noop, cl, at [creatingAnInstance, 10,
addToZeroCountTableReturn];
L1 « upClassAtInstantiation, c2;
otLow ¢« uClassTolnstantiate, XDisp, CALL [refi], c3:
otLow ¢ uNewObject, cl, at [upClassAtInstantiation, 10, refiReturn]:
Xbus ¢ temp2Low LRotO, XDisp. c2;
RET [createlnstance-return], c3;

{ nextFreeChunk
Return the next object on a free 1ist. Free objects are linked through their class fields.

input: otlLow is the current object
otHigh is the high part of the object table base address
L1 is the return link for otMap2
L2 is the return link

output: Q 1s the next object
templHigh/Low is the address of the current object

smash: }
nextFreeChunk:
CALL [otMap2], c3:
tempitow ¢ templLow + chunkLinkOffset, cl, at [gettingNextFreeChunk, 10, otMap2-return];
Naop, c2;
Noop, cd;
MAR « [templHigh, templLow + 07, cl;
templlow ¢ templlLow - chunkLinkOffset, L2Disp, c2;
Q « MD, RET [nextFreeChunk-return], c3:

{ addToFreeChunkList
Add an object to the appropriate free list.

input: otlow is the object
templHigh/tLow is the address of the object
temp3low is the index of the 1ist (size of the object for small objects)
uRumRecordHigh/Low is the Rum communications record base address
L1 is the return link

output: temp2High/Low is the Rum communications record base address

smash: Q }
addTofreeChunkList:
temp2High « uRumRecordHigh, cl:
temp2Low « uRumRecordLow, c2:
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temp2low « temp2Low + freeListsOffset, c3:

MAR « [temp2High, temp2Low + temp3low], cl;
templLow « templLow + chunkLinkOffset, CANCELBR [$, 0], c2;
Q « MD {current free list head}, c3;
MAR ¢ [templHigh, templlLow + 0], cl;
MDR « Q, {Tink new object to old list head} c2;
Noop., c3;
MAR ¢ [temp2High, temp2Low + temp3Low], cl;
MDR ¢ otlLow {new Tist head}, LOOPHOLE [wok], L1Disp, CANCELBR [$, 0], c2;
templLow « templlow - chunkLinkOffset, RET [addFreeChunkReturn], c3;
{ refi

Increment the reference count of an object. N11, false, and true have permanently stuck counts, so skip them. Smalllntegers
don't have reference counts, so skip them too.

input: otLow is the object
otHigh is the high part of the object table base address
L1 is the return link
there is a pending XDisp to test for a smalllnteger
autput:

smash: templLow, temp2High, Q }

refi:

DISP4 [refiTable, 0C]. cl;
refiCop01:

[] « faisePointer - ottow, CarryBr, GOTO [doRefi], c2, at [0D, 10, refiTable];
refi0opll:

[] ¢ truePointer - otLow, CarryBr, GOTO [doRefi], c2, at [0OF, 10, refiTable];
refiQop10:

{1 « 1, ZeroBr, GOTO [doRefi], c2, at [OE, 10, refiTable]:
refiSmalllnteger00:

L1Disp, GOTO [returnfromRefi], c2, at [0C, 10, refiTable];
doRefi:

BRANCH [$, skipRefi], {skip nil, false, true}, c3;

temp2High ¢ doingNormalRefi, CALL [getOtFlags]. cl;

Q « templlow, cl, at {doingNormalRefi, 10, getFlagsReturn]:

templlow « refPtusOneRot8 {for incrementing ref count}, c2;

[] ¢ Q LRot0, XHDisp {first part of test for stuck ref count}, cl;

templlow ¢ templlow LRot8, BRANCH [$, maybeStuckRefi, 2], cl;

Q « Q + templlow {up ref count}, {sign is positive, thus not

stuck and cannot become stuck} c2;

[] ¢ 1, ZeroBr, {force next BRANCH} c3;
updateOtRefi:

templlow ¢« Q, BRANCH [{CALL} putOtFlags, justGotStuckRefi], cl;

Noop, c¢l, at [doingNormalRefi, 10, putFlagsReturn]:

LiDisp, c2;
returnFromRefi:

RET [refiReturn], c3;

maybeStuckRefi: {sign is negative, can get stuck, may already be stuck}
Q « Q + templlow {up ref count}, CarryBr {carry implies already stuck}, c2:
[1¢Q + templLow, CarryBr {carry implies just got stuck},

BRANCH [updateOtRefi. $]. c3;
stuckRefi:
CANCELBR [$. 17, cl;
stuckRefiReturn:
L1Disp, GOTO [returnFromRefi], c2;

justGotStuckRefi: {Loom: need to call Loom here for newly stuck ref count}

Noop. c2;

Noop, c3;

CALL [putOtFlags], cl;
skipRefi:

GOTO [stuckRefiReturn], cl:
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{ refd

Decrement the reference count of an object. Nil, false, and true have permanently stuck counts, so skip them. Smalllntegers
don't have reference counts, so skip them too.

input: otLow is the object
otHigh is the high part of the object table base address
L1 is the return link
there is a pending XDisp to test for a smalllnteger
output:

smash: templHigh/Low, temp2High, temp3High/Low. Q, L2 }

refd:
temp3Low « refMinusOneRot8, DISP4 [refdTable, 0C], cl;
refdOop01:
[1 « falsePointer - otLow, CarryBr, GOTO [doRefd], c2, at [0D, 10, refdTable];
refdOopll:
[] « truePointer - otLow, CarryBr, GOTO [doRefd], c2, at [OF, 10, refdTable];
refdQop10:
{1 « 1, ZeroBr, GOTO [doRefd], ¢2, at [OE, 10, refdTable];
refdSmalllnteger00:
LiDisp, GOTQ [returnfromRefd], c2, at [0C, 10, refdTable];
doRefd:
temp3Low ¢« temp3lLow LRot8,
BRANCH [$, skipRefd], {skip nil, false. true}, c3;
getRefCount:
temp2High ¢ doingNormalRefd, CALL [getOtFlags], cl:
[]1 « templLow LRotO, XHDisp {first part of stuck ref count test}. cl, at [doingNormalRefd, 10, getFlagsReturn];
Q « ~temp3lLow, BRANCH [$, negativeRefCount., 27, c2;
positiveRefCount: {not stuck but could go to zero}
templlow ¢ templlow + temp3low {subtract 1}. CarryBr
{no carry implies already zero, an error}, L2 « doingRefd, c3;
updateQtRefd:
BRANCH [triedToRefdZeroCountObject, $], cl;
Noop, c2;
Noop, c3;
CALL [putOtFlags], cl;
[1 « templLow + temp3Low {subtract again}, CarryBr {no carry implies
just went to zero}, cl, at [doingNormalRefd, 10, putFlagsReturn]
L1Disp, BRANCH [belongsInZct, $7, c2:
returnfromRefd:
RET [refdReturn], c3;
negativeRefCount: {could be stuck but cannot go to zero}
Q «Q + 1, {refPlusOneRot8 LRot8} c3:
[1 « templlow + Q, CarryBr {carry implies stuck ref count}, cl;
templiow ¢ templLow + temp3Low {subtract one from ref count},
BRANCH [$, stuckRefd], c2;
[1 « 0, ZeroBr {force BRANCH}, GOTO [updateOtRefd], cd:
belongsInZct:
CANCELBR [$. OF], c3:
CALL [addToZeroCountTable], cl;
skipRefd:
GOTO [refdSmallInteger00], cl, at [doingRefd, 10, addToZeroCountTableReturn]:
stuckRefd:
GOTO [skipRefd], c3;

triedToRefdZeroCountObject:
Q « refdZero, CANCELBR [bailout3d, 1], {error} c2;

{ refd2

Identical to refd except for return links. }
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refu2:
temp3low ¢ refMinusOneRot8, DISP4 [refd2Table, 0C],

rafd200p01:
{] « falsePointer - otlow, CarryBr, GOTO [doRefd2].

refd20op11:
{] ¢ truePointer - otlLow, CarryBr, GOTO [doRefd2],

refd200p10:
[] « 1, ZeroBr, GOTO ([doRefd2].

refd2Smalllnteger00:
L1Disp, GOTO [returnFromRefd2],

doRefd2:
temp3Low « temp3lLow LRot8,
BRANCH [8§, skipRefd2], {skip nil, false, true},

getRefCount2:
temp2High « doingNormalRefd2, CALL [getOtFlags],

[]1 « templLow LRotO, XHDisp {first part of stuck ref count test},
Q « ~temp3Low, BRANCH [$, negativeRefCount2, 2],
positiveRefCount2: {not stuck but could go to zero}
templiow « templLow + temp3Low {subtract 1}, CarryBr
{no carry implies already zero, an error}, L2 « doingRefd2,

updateOtRefd2:
BRANCH [triedToRefd2ZeroCountObject, $],
Noop,
Noap,

CALL [putOtFlags],

[] ¢ templLow + temp3Low {subtract again}, CarryBr {no carry implies
just went to zero},
L1Disp, BRANCH [belongsInZct2, $].
returnFromRefd2:
RET [refd2Return],

negativeRefCount2: {could be stuck but cannot go to zero}
Q «Q + 1, {refPlusOneRot8 LRot8}
[] ¢ templlLow + Q, CarryBr {carry implies stuck ref count},
templlow « tempilLow + temp3Low {subtract one from ref count},

BRANCH [$, stuckRefd2],
[] « 0, ZeroBr {force BRANCH}, GOTO [updateOtRefd2],

belongsInZct2:

CANCELBR [§, OF],

CALL [addToZeroCountTable],
skipRefd2:

GOTO [refd2SmallInteger00],

stuckRefd2:
GOTO [skipRefd2].

triedToRefd2ZeroCountObject:
Q « refd2Zero, CANCELBR [bailout3, 1], {error}

{ addToZeroCountTable

Add an object to the zero count table.

Eventually the zero count table fills up and all the objects in it are recursively freed.
Then we Took at the object’s old inZct bit and add the object to the zct if it's not

bit in the OT and write the new 0T entry.
already there.
finish this bytecode.

input: otLow is the object to put into the zct

otHigh is the high part of the object table base address

L2 is the return link
output: uTimeToStabilize is -1 if the zct is fulil
smash: templHigh/Low. temp2High, temp3High/Low, Q }
addToZeroCountTable:

temp3Low « inZctRot8,

temp3low « temp3lLow LRot8,

temp2High « addingToZct., CALL [getOtFlags],
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If this object fills the table, we'11 have to stabilize and free soon.

cl;

c2, at [0D, 10, refd2Table];
c2, at [OF, 10, refd2Table]:
c2, at [OE, 10, refd2Table]:
c2, at [0C, 10, refd2Table];

c3;

cl;

c1, at [doingNormalRefd2, 10, getFlagsReturn]:

c2;

cd;

cls
c2;
c3;
cl;
cl, at [doingNormalRefd2, 10, putFlagsReturn]:
c2;

c3;

c3;
cl;

c2;
c3:

c3;

cl:

cl, at [doingRefd2, 10, addToZeroCountTableReturn]:

c3;

c2;

Loom: Loom may want to get involved here--but I don't think so

Objects get added to the zero count table when their reference counts go to zero.

In the meantime, we turn on the inlct

There's room for some overflow so we can

c2:
cd:

cl:



[] « templLow and temp3low, ZeroBr, cl, at [addingToZct, 10, getFlagsReturn];

templlLow « templlLow or temp3Low, L2Disp, BRANCH [alreadylnZct, $7, c2;
Q « uRumRecordHigh, CANCELBR [$, OF] c3;
templHigh « Q LRot0@, CALL [putOtFlags], cti:
tempilLlow ¢ uRumRecordLow, cl, at [addingToZct, 10, putFlagsReturn]:
Noop, c2;
Noop, c3:
MAR ¢ [templHigh, templlLow + zctIndexOffset], cl;
CANCELBR [$, 07, c2;
Q « MD, {read current index} %N
MAR « [templHigh, tempilow + zctLowOffset], cl;
CANCELBR [$, 0], c2;
temp3Low « MD, {get zct low address)} c3;
MAR « [templHigh, templLow + zctHighOffset], cl;
temp3lLow « temp3Low + Q, CANCELBR [$, 0], c2;
temp3High « MD, {get zct high address} ¢33

{ Note: The Molasses zeroCountTable is one-relative, not zero-relative. So. while Molasses bumps the index before putting
something in the zct, we put it in, then bump. }

MAR « [temp3High, temp3tow + 0], cl:
MDR « otlLow, {add the object} c2;
Noop, c3:
MAR « [templHigh, templLow + zctIndexOffset], cl;
MDR « Q « Q + 1 {new index}, LOOPHOLE [wok], CANCELBR [$, 0], c2;
Noop, c3:
zctFullTest:
MAR « [templHigh, templLow + stabilizationLimitOffset], cl;
CANCELBR [$, 0]. c2;
temp3Low « MD, {get the zct stabilization limit} c3;
Noop, cly
[] « temp3Low - Q, NegBr, c2;
BRANCH [zctIndexOk. $], {need to stabilize if limit exceeded} c3;
MAR « [templHigh, templLow + stabilizationFlagOffset], cl:
MDR « needToStabilize, LOOPHOLE [wok], CANCELBR [$, 0], c2;
uTimeToStabilize « ~stackLow xor stacklLow {OFFFF}, c3:
zctIndexOk:
Noop, cly
L2Disp, c2;
alreadylInZct:
RET [addToZeroCountTableReturn}, c3;

{ makevolatile

input:

output:

smash: temp2High/Low, uZctBaseHigh }
{upon entry, otLow is the oop to make volatile, uMakeVolatilelinkage is the return linkage register: if it is odd, each object referred
to by the object will be refd'd; it it is even, the object is marked volatile, but no refding occurs. smashes temp3lLow, Q. L1, L2.
leaves base of object in uMakeVolatileHigh/Low, and in templHigh/Low. leaves ulastPointer set up}

{see if we're trying to make nil volatile -- this happens when the leaf context oop is nil. check should probably be moved to the place
where volatilization is done after stabilization...}

makeVolatile:

[] « otLow xor nilPointer, ZeroBr, c2;
BRANCH [$, nilMakeVolatile], c3;
uMakeVolatileQop ¢ otlLow, cl:
L1 « makingVolatile, c2;
CALL [otMap] {get address of base of object}, c3;
Q « templHigh {save object base} cl, at [makingVolatile, 10, otMap-return];
uMakeVolatileHigh « Q, c2;
uMakeVolatileLow « templLow, c3:
{ tempilow « templiow + deltaWordOffset, cl:
Noop, c2:
Noop, cl: }
MAR « [templHigh, templLow + 0], cl;
Noop, c2;
Q ¢« MD {delta word}. c3;
{1 « Q and volatileBit, ZeroBr {already volatile?}, cl;
Ybus ¢ uMakeVolatilelinkage, XDisp,
BRANCH [$, doMakeVolatile, OE], c2;
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templiow ¢ templLow - deltaWordOffset, RET [makevolatile-return],

doMakeVolatile:
Q ¢ Q or volatileBit, CANCELBR [§, 0f],

MAR « [templHigh, templlLow + 0],
MDR « Q {delta word with volatile bit set},
Ybus ¢« uMakeVolatilelinkage, XDisp

{should we refd the referents or not?},

templLow ¢ templlow - deltaWordOffset,

BRANCH [returnFromMakeVolatile, §., OE],
templLow « templlLow + sizeFieldOffset, {refd fields}
Q « templHigh,

MAR « [templHigh, templlLow + 0],
templLow « templLow - sizefieldOffset,
temp3low « MD {size field},

temp3Llow « temp3lLow + templlow,

temp3Low ¢ temp3Low - 1 {low 16 bits of Tast pointer
of context object},

ulastPointer « temp3Low,

{now, sweep the object decrementing reference counts of all pointer fields}

temp2low « templiow + firstPointerfieldOfObject,
uZctBaseHigh « Q,
temp2High « Q LRotO,

makeVotatilelLoop:
MAR « [temp2High, temp2Low + 0], L1 ¢ inMakeVolatile,
temp2Low « temp2lLow + 1,
otLow « MD, XDisp, CALL [refd],

temp3lLow « ulLastPointer,
[] ¢« temp2Low - temp3lLow, ZeroBr,
temp2High « uZctBaseHigh, BRANCH [makeVolatiletoop, $].

otLow « uMakeVolatileOop, L2 « inMakeVolatile,
Noop,
Noop,

CALL [addToZeroCountTable],

templHigh « uMakeVolatileHigh,
templlow ¢ uMakeVolatileLow,
temp2High « uZctBaseHigh,

Noop,
returnfromMakeVolatile:

Ybus « uMakeVolatilelinkage, XDisp,
returningFromMakeVolatile:

RET [makeVolatile-return],

nilMakevVolatile:
GOTO [returnFromMakeVolatile],

{ lastPointerOf

Return the address of the last pointer field of an object.

c3;

cl;
c2;

c3;
cl;
c2;
c3;
cl;
c2;
c3;

cl;

c2;
c3:

cl;
c2;
c3:

cl;
c2;
c3;
cl,
c2;
c3;
cl;
c2;
c3;
cl;
cl,
c2;
cd;
cl;
c2;

c3;

cl;

at [inMakeVolatile, 10, refdReturn];

at [inMakeVolatile, 10, addToZeroCountTableReturn];

input: templHigh/Low is the address of the object

Q is the object's delta word

L2 is the return Tink
output: templHigh/Low is the address of the object

temp3Low and ulLastPointer are the address of the last pointer
smash: Q }

lastPointerOf:
[1 ¢ Qand 1 {pointer bit}, ZeroBr,
Q « classCompiledMethodOop,
BRANCH [doesHavePointers, doesNotHavePointers]

{is pure pointer object -- last pointer is is at (base + size - 1)}

doesHavePointers:
templLow « templLow + sizeFieldOffset,

MAR « [templHigh, templLow + 0] {start read of length field},
templiow « templLow - sizeFieldOffset {again point at base of object},
temp3low « MD, GOTO [returnfromlLastPointeroOf],

{no pointers, might be compiledMethod -- need to check class}
doesNotHavePointers:
templiow « templLow + classFieldOffset,
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c2;

c3;
[
c2:
<3

[N



MAR ¢ [templHigh, templlow + 0], cl;
templLow « templiow - classFieldOffset {again point at base of object}, c2:

temp3Low ¢« MD {the class of the object}, c3;
[]1 ¢« temp3Low xor Q {compiledMethodClass oop}. ZeroBr, cl
BRANCH [$, isCompitledMethod], c2:
temp3low ¢ objectHeaderSize, GOTO [returnfromlastPointer0f], c3;

{need to get number of literals from the method header}

isCompiledMethod:
templlow « templLow + objectHeaderSize {point at method header}, c3:
MAR « [tempiHigh, templLow + 0], cl;
templLow « templLow - objectHeaderSize, {again point at base of object} c2:
temp3Llow « MD {the method header}, c3:
temp3Llow ¢ (RShiftl temp3Low and OFF) {get literal count
of compiledMethod}, SE « 0, cl;
temp3Low « RShiftl temp3Low, SE « 0, c2;
Noop, c3;
Noop, cl;
temp3low « temp3lLow + literalStart, c2;
temp3Low ¢ templlLow + objectHeaderSize, c3:
returnFromLastPointerOf:
temp3Low « temp3Low - 1, cl;
temp3low « temp3lLow + templLow, L2Disp. c2:
ulastPointer « temp3lLow, RET [lastPointerOf-return], c3:

{ stabilize

input:
output:
smash:  }
{Test the memory and oop levels and reset alreadyAlerted if both are above their alert levels.

((wordLevel >= wordAlertlevel) and: [ooptevel >= vopAlertlevel]) ifTrue: [alreadyAlerted « 0]}

{1inkage register is LO -- runs only between bytecodes}

stabilize:
templHigh « uRumRecordHigh, cl;
templLow ¢ uRumRecordlow, c2;
uTimeToStabilize « O, c3;
MAR ¢ [templHigh, templlLow + stabilizationFlagOffset], [
CANCELBR [§, 0], c2;
temp3low « MD, XDisp, c3;

{Molasses clears the stabilization flag on the initial call. It is set to 1 below while stabilization is occurring and cleared
when stabilization is compieted. If it is 1 now, we are restarting after a Mesa interrupt.}

BRANCH [$, restoreStabilizeState, OE]. cl:
Noop, c2;
Noop, c3;
testOoplevel:
MAR « [templHigh, templlow + oopLevellowOffset], cl;
CANCELBR [$, 0], c2;
temp3Low « MD, cd;
MAR « [templHigh, templlLow + oopAlertlLevellLowOffset], ¢l
CANCELBR [$, 0], c2;
Q « MD, c3;
Q « temp3Low - Q, CarryBr, cl:
BRANCH [stabilize2, $7, €2
Noop, c3;
testWordLevelHigh:
MAR « [templHigh, templLow + wordLevelHighOffset], cl;
CANCELBR [$, 0], c2;
temp3Low « MD, c3;
MAR ¢ [templHigh, templLow + wordAlertlLevelHighOffset], cl:
CANCELEBR $, 0], c2;
Q « MD, c3;
Q « temp3Low - Q, CarryBr, cl;
[1 ¢« Q. ZeroBr, BRANCH [stabilizel, $], c2;
BRANCH [resetAlreadyAlerted, $], c3d:
testWordlLevellow:
MAR ¢ [templHigh, templLow + wordLevellLowOffset]. cls
CANCELBR [$, 0], c2;
temp3Llow « MD, c3:
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MAR e [templHigh, templLow + wordAlertlLevellowOffset], cl;

CANCELBR [$, 0], c2;
Q « MD, cd;
Q « temp3low - Q, CarryBr, cl
BRANCH [stabilize3, $], c2;
Noop., c3;
resetAlreadyAlerted:
MAR « [templHigh, templLow + alreadyAlertedOffset], cl;
MDR « 0, LOOPHOLE [wok], CANCELBR [$, 0], c2;
GOTO [reallyStabilize], c3;

stabilizel:

CANCELBR [reallyStabilize, 1], c3;
stabilize2:
GOTO [reallyStabilize], c3;

stabilized:
GOTO [reallyStabilize], c3:

reallyStabilize:

MAR « [templHigh, templlow + zctlLowOffset], cl:
CANCELBR [$, 0], c2;
temp2low « MD, {get address of the zct} c3;
MAR ¢ [templHigh, templLow + zctHighOffset], cl;
uZctBaselow « temp2low, CANCELBR [$, 0], c2:
Q « temp2High « MD, c3:
uZctBaseHigh « Q, cl;
Noop ., c2;
Noop, c3:
{get, then smash the zct index from the Rum record}
MAR ¢ [templHigh, templLow + zctIndexOffset], cl;
CANCELBR [$, 07, c2:
temp3Low « MD, c3;
MAR ¢« [templHigh, templLow + zctIndexOffset], cl;
MDR ¢ 0, LOOPHOLE [wok], CANCELBR [$, 0], c2;
Noop, c3;
{reset the stabilization flag}
MAR « [templHigh, templLow + stabilizationflagOffset], cl;
MDR ¢ 1 {stabilization in progress}, LOOPHOLE [wok], CANCELBR [$, 0], c2;
temp3low « temp3lLow + temp2Low {yields low 16 bits of one word past

the last valid oop in the zct}, c3;
uZctLimit « temp3Low, cl;
uQueueHead « 0, {should be nilPointer} c2;
uCurrentObject « 0, {should be nilPointer} c3;

{sweep the zct. for each oop marked (in its ot entry) as volatile, reset the isVolatile bit, and increase the reference counts of all of
its referents. recall that the zct index is one greater than the number of valid entries in the zct}

stabilizationLoop:

[] « temp2Low xor uZctLimit, ZeroBr {are we there yet?}. cl;
temp3Low « OFF, BRANCH [$, countsAreNowCorrect], c2;
temp3low « temp3lLow LRot8, c3;
MAR « [temp2High, temp2low + 0], cl;
temp2Low ¢ temp2low + 1, L1 « stabilizing, c2;
otLow ¢« MD, CALL [otMap2] {so we can get its delta word}, c3;
templlow « templLow + deltaWordOffset, cl.
temp3Low « temp3Low or OFB {yields FFFB, for turning off

the isVolatile bit}, c2;
Noop, c3;
MAR ¢ [templHigh, templLow + 0] {read delta word} cl:
Noop, c2;
Q « MD, XDisp {to test isVelatile bit}, c3:
MAR « [templHigh, templLow + 0], BRANCH [oopIsNotVolatite, $, 08], cl;
Q « MDR « Q and temp3Low {not volatile anymore!},

L2 « stabitizingContext, c2:
templlLow « templLow - dettawWordOffset, CALL [lastPointerOf], c3;

{need to move the templ regs into temp3 to keep refi from smashing them...}

Q ¢ templHigh, cl.
temp3High « Q LRotO, c2;
temp3Low « templLow + classFieldOffset, c3:

at [stabilizing, 10, otMap2-return]:

at [stabilizingContext, 10, TastPointerOf-return];

{sweep over the volatile object., upping the reference counts of its referents}

upReferents:

MAR ¢ [temp3High, temp3low + 0], L1 « correcting, cl:
Noop., c2;
otlLow « MD, XDisp., CALL [refi], c3:
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[] « temp3Low xor ulLastPointer, ZeroBr, cl, at [correcting, 10, refiReturn];

temp3Low « temp3Low + 1, BRANCH [§, thisOnelsStable], c2:

GOTO [upReferents], c3;
oopIlsNotVolatile:

Noop, c2;
thisOnelsStable:

temp2High ¢ uZctBaseHigh, GOTO [stabilizationlLoop], c3;

{at this point, all contexts have been stabilized, and all reference counts are correct. sweep over the zct again: any object in the zct
whose reference count is zero 1s garbage!}

{temp2High is still valid despite the CALLs. restore temp2low}

countsAreNowCorrect:
temp2low ¢ uZctBaselow, c3;
sweepAndDeallocateloop:
[]1 « temp2Low xor uZctlLimit, ZeroBr {are we there yet?}, cl;
temp2High ¢ uZctBaseHigh, BRANCH [§, returnFromStabilize], c2;
temp3lLow ¢ inZctRot8, c3;
MAR « [temp2High, temp2low + 0] {get oop from zct} cl;
temp3lLow « ~temp3Low LRot8, c2;
otlLow « MD, c3;
temp2High « deallocating, CALL [getOtFlags]. cl:
templlow « templlLow and temp3Low {clear inZct}, CALL [putOtFlags], c1l, at [deallocating, 10. getFlagsReturn]:
temp3low « refCountRot8, c1l, at [deallocating, 10. putFlagsReturn]:
temp3low ¢ temp3lLow LRot8, c2;
Noop, c3;
Noop, cl;
[1 < tempiLow and temp3Low, ZeroBr, c2;
temp2Low « temp2Low + 1, BRANCH [sweepAndDeallocateloop, $], c3;
needToDeallocate:
uZctSweeplow ¢ temp2lLow, cl;
Noop ., c2;
GOTO [deallocate], c3:
returnfFromDeallocate:
Noop, cl;
Noop, c2;
temp2low ¢ uZctSweeplLow, GOTO [sweepAndDealiocateloop], c3;

returnFromStabilize:

Noop, c3;
templHigh « uRumRecordHigh, cl;
templLow ¢ uRumRecordLow, c2;
Noop, c3;
MAR « [templHigh, templlLow + stabilizationFlagOffset], cl;
MDR « 0 {completed}, LODisp, LOOPHOLE [wok], CANCELBR [§. 0], c2;
RET [stabilize-return], c3:

{ deallocate
Make an object whose reference count is zero reusable.

input: otlow is the object to deallocate
otHigh 1is the high part of the object table base address

output:
smash: Q, uClass, L1, L2 }

deallocate: i

L2 « startingDeallocate, cl;
Noop, c2:
[1 « otLow LRotO, XDisp, CALL [getClass], c3:
templLow « templlLow + deltaWordOffset, cl, at [startingDeallocate, 10, getClass-return]; I
Q ¢« classCompiledMethodOop, c2;
[] « temp3Low xor Q, ZeroBr, c3;

{get delta word to see if object has pointers}
MAR « [templHigh, templiow + 0],

BRANCH [$, deallocatingACompiledMethod], cl:
Noop, c2;
Q « MD., XLDisp, c3:
BRANCH [deallocateWithNoPointers, deallocateWithPointers, 2], cl;

deallocateWithNoPointers: i
templLow « templlLow - deltaWordOffset, L1 « freeNonPointerObject, c2;
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uClass « temp3Low, CALL [adjustlevelsAndReturnToPool],

temp3Low ¢ uClass, GOTO [nowDoObjectsClass],

deallocatingACompiledMethod:
GOTO [deallocateWithPointersA],

deallpncateWithPointers:
Noop,
deallocateWithPointersA:
templiow « templlow + offsetFromDeltaWordToClassField,

{enqueue this object for deallocation}
MAR « [templHigh, templLow + 0],

MDR « uQueueHead,

uQueueHead « otlow,

Noop,
nowDoObjectsClass:
Noop,
otlow « temp3Low LRot0, XDisp, GOTO [specialRefd],

{if there is a current object, continue with it. if not, if there is
a queued object, start it. otherwise we are done}

more:
[1 « rinterrupt, ZeroBr, L4 « 2,
BRANCH [skipInterrupts, {CALL} servicelnterrupt]
BRANCH [saveStabilizeState, $],
rInterrupt ¢ 20, GOTO [restartMore],
skipInterrupts:
Noop,
restartMore:

ottow « uCurrentObject, ZeroBr,
rinterrupt ¢ rlnterrupt ~ 1, BRANCH [continueWithCurrentObject, $].
otLow ¢ uQueueHead, ZeroBr,

BRANCH [startWithQueueHead, $],
Noop,
GOTO [returnFromDeallocate], {all recursive freeing is now complete}

startwWithQueusHead:
uCurrentObject « otLow,
CALL [otMap2],

L1 « sweepingObject,

templlLow « templlow + deltaWordOffset,

Q « templHigh,

uSoFarHigh « Q,

MAR « [templHigh, templLow + 0],

templLow ¢ templLow - deltaWordOffset, L2 « getObjectEndForfreeing,
Q « MD, XDisp, {(test pointers bit}

BRANCH [doingACompiledMethod, notDoingACompiledMethod, OE],

c3;

cl, at [freeNonPointerObject, 10, addFreeChunkReturn]:

c2;

c2;
c3;
cl:
c2;
c3;
cl:

c2;
c3;

cl, at [nowDonewithObject, 10, addFreeChunkReturn];
c2;

c2, at {2, 10, interrupt-return];
c3;

c3;

cl:
c2;
c3;
cl;

c3;

c2;
c3;

cl, at [sweepingObject, 10, otMap2-return];
c2:
c3;
cl;
c2;
c3;

cl:

{both isCompitedMethod and doesHavePointers live in the lastPointerOf routine)

doingACompiledMethod:
CALL [isCompiledMethod],

notDoingACompiledMethod:
CALL [doesHavePointers],

uCurrentObjectBaselLow « tempilow,
lastPointerOf-return];

templlow ¢ templLow + classFieldOffset,
Noop,

MAR € [templHigh, templLow + 0],
Noop ,
temp2Low ¢ MD {1ink to next object on queue},

uQueueHead « temp2Low,
Noop,
Noop,

areWeThereYet:
[] « templiLow xor temp3dLow, ZeroBr,
templLow « templlLow + 1, BRANCH [$, doneWithObject],
uSoFar « templlow,

MAR ¢ [templHigh, tempilow + 0],
Noop,
ottow « MD {next field}, XDisp, GOTO [specialRefd],
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c2:

€2
cl, at [getObjectEndForFreeing, 10,

c2;
c3;

cl;
c2;
c3;

cl:
c2;
c3;

cl;
c2;
c3:

cl;
c2;
c3;



continueWithCurrentObject:

templLow ¢ uSoFar, c3;
templHigh « uSoFarHigh, cl;
temp3low « ulastPointer, c2:
GOTQ [areWeThereYet], c3:
doneWithObject:

Noop, c3;
otlow « uCurrentObject, cl;
templlow « uCurrentObjectBaselow, L1 « nowDoneWithObject, c2;
uCurrentObject « 0 {should be nilPointer},

CALL [adjustLevelsAndReturnToPool1], c3;

{ specialRefd

Decrement the reference count of an object. Nil, false, and true have permanently stuck counts, so skip them. Smalllntegers
don't have reference counts, so skip them too.

input: otlow is the object
otHigh is the high part of the object table base address
temp3low is a negative one reference count mask
there is a pending XDisp to test for a smalllnteger

output:

smash: templHigh/Low, temp2High, temp3High, Q, L2 }

specialRefd:
temp3low « refMinusOneRot8, DISP4 [specialRefdTable, 0C], cl:

specialRefdOop01:

[] « falsePointer - otLow, CarryBr, GOTO [specialDoRefd], c2, at [0D, 10, specialRefdTable]:
specialRefdOopll:

[1 ¢ truePointer - otLow, CarryBr, GOTO [specialDoRefd]. c2, at [OF, 10, specialRefdTable]:
specialRefdOop10:

[1 ¢ 1, ZeroBr, GOTO [specialDoRefd], c2, at [0E, 10, specialRefdTable]:

specialRefdSmalllntegero00:

GOTO [specialStuckRefd], c2, at [0C, 10, specialRefdTable];
specialDoRefd:
temp3Low « temp3Low LRot8,
BRANCH [$, skipSpecialRefd], {skip nil, false, true} c3;
getSpecialRefCount:
temp2High « doingSpecialRefd, CALL [getOtFlags], cl;
[]1 « templLow LRotO, XHDisp {first part of stuck ref count test}, cl, at [doingSpecialRefd, 10, getFlagsReturn];
Q « ~temp3Low, BRANCH [§, negativeSpecialRefCount. 27, c2;
positiveSpecialRefCount: {not stuck but could go to zero}
templlLow « templLow + temp3lLow {subtract 1}, CarryBr {no carry implies
already zero, an error}, cd;
updateQtSpecialRefd:
BRANCH [triedToSpecialRefdZeroCountObject, $7. cl;
Noop, c2;
Noop, c3;
CALL [putOtFlags], cl;
[] « templlow + temp3Low {subtract again}, CarryBr {no carry implies
just went to zero}, cl, at [doingSpecialRefd, 10, putFlagsReturn];
templlLow « templLow LRot8, BRANCH [specialNeedsDeallocation, $], c2;
GOTO [more], c3:
negativeSpecialRefCount: {could be stuck but cannot go to zero}
Q ¢ Q+ 1, {refPlusOneRot8 LRot8} c3:
[]1 « templlLow + Q, CarryBr {carry implies stuck ref count}. cl;
templLow « templlLow + temp3Low {subtract one from ref count},
BRANCH [§, specialStuckRefd], c2;
[] « 0, ZeroBr {force BRANCH}, GOTO [updateOtSpecialRefd], c3;
speciaiNeedsDeallocation: {ref count just went to zero}
[] ¢ templiLow and inZctRot8, ZeroBr, c3;
BRANCH [specialAlreadyInZct, $], {deallocate now if not in zct} cl;
Noop. c2;
GOTO [deallocate], c3:
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specialAlreadylnZct:
Noop,

specialStuckRefd:
GOTO [more],

skipSpecialRefd:
GOTO [specialAlreadyInZct],

triedToSpecialRefdZeroCountObject:
Q ¢ specialRefdZero, GOTO [bailout3],

{ adjustlLevelsAndReturnToPool

c2;

c3:

cl;

c2;

Put an object on the appropriate free 1ist. Adjust the word count and oop count to include the new free chunk.

input: otlow is the object
templHigh/Low is the object's address

output:
smash: temp2High/Low, temp3Low, Q,}

adjustLevelsAndReturnToPool:
templlow ¢ templLow + sizeFieldOffset,
temp2High « uRumRecordHigh,
temp2Low ¢ uRumRecordlow,

incrementOoplevel:
MAR « [temp2High, temp2lLow + ooplLevellowOffset],
CANCELBR [$, 07,
temp3low « MD,

MAR ¢ [temp2High, temp2lLow + oopLevelLowOffset],

MDR « temp3lLow ¢ temp3lLow + 1, CarryBr, LOOPHOLE [wok],
CANCELBR [$, 0],

BRANCH [increaseWordlLevellLow, impossibleOopLevel],

impossibleOoplevel:
Q ¢ tooManyQops, GOTO [bailout2],

increaseWordLevellow:
MAR « [templHigh, templLow + 0],
templLow « templlLow - sizeFieldQffset,
temp3low « MD,

MAR « [temp2High, temp2Low + wordLevelLowOffset],
CANCELBR [$, 0],
Q « MD,

MAR « [temp2High, temp2lLow + wordLevelLowOffset],
MDR « Q + temp3Low, CarryBr, LOOPHOLE [wok], CANCELBR [$, 0],
BRANCH [returnToPool, wordLevelCarry],

wordLevelCarry:
MAR ¢ [temp2High, temp2Low + wordlLevelHighOffset],
CANCELBR [$, 0],
temp3Low « MD,

MAR ¢« [temp2High, temp2Low + wordLevelHighOffset],
MDR ¢ temp3Low ¢ temp3Low + 1, LOOPHOLE [wok], CANCELBR [$, 0].
Noop,

returnToPool:

cl;

c3:

cl:
c2;
c3;

cl;

c2;
c3;

cl:

cl:
c2;
c3;

cl;
c2:
c3:

[
c2;
cd:

cl;
c2;
c3;
cl:
c2;
cl:

{build a mask to set all ref count bits on and to set purpose bits to free (11)}

temp3low « refCountRot8,
temp3low ¢ temp3lLow LRot8,
temp3low « temp3low or freeQop.

temp2High ¢ returningToPool, temp2Low « templLow, CALL [getOtFlags],
tempilow ¢« templlow or temp3Low, CALL [putOtFlags],

{upon entry, otLow is the oop of the object to add to the free list,
templHigh/temp2low must be that object's base. calls addToFreeChunkList
thus smashing temp2High/Low and Q. smashes temp3Low}

addToProperFreeChunklList:
templlLow ¢ temp2low + sizeFieldOffset,
Q « largestFreeChunkSize,
Noop,

MAR « [templHigh, templlow + 0],
templLow ¢ templLow - sizeFieldOffset,
temp3low ¢ MD {object's size},

[] ¢« temp3Low - Q, CarryBr,
BRANCH [selectRegularlList, selectBigFreeList],
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cl;
c2;
cd:

cl:

cl. at [returningToPool, 10, getFlagsReturn];

cl, at [returningToPool, 10, putflagsReturn];
c2;
cd;

cl:
c2;
c3;

cl:
c2:



selectRegulartist:
GOTO [addToFreeChunklList],

selectBigFreelist:
temp3Low ¢ Q, GOTO [addToFreeChunkList],

{ Edit history:

}
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c3;

c3;
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{ 5T80CorelnitialVariableVM.mc
CorelnitialvariableVM.mc modified for Smalltalk.
by J Trow

18-Nov-86 18:16:43

Copyright 1981, 1982, 1983, 1984, 1985, 1986 by Xerox Corporation. A1l rights reserved. }

{ Smalltalk only runs on an 1108 workstation with CPE-FP and MCC-3684 boards. Therefore, all references to Trident and ethernet
inittalization have been removed. }

Reserve [ProtectStart, ProtectFence], Reserve [OFEQ, OFFF]; {save room for boot kernel}
SetTask [0]

StartAddress [go]:

Set [PilotMemoryBanks, 08]; {number of banks of real memory that Pilot knows about}
go:

rB « 80, CANCELBR [$, OF], cly {+++}
r8 ¢ rB LRot3, €2; {+++}
MCt1 ¢ rB, {MCt1 « 8000} c3: {+++}
Bank ¢ 4, {MS[0..1] « 1, Bank « 0} cly {+++}
TOPCt1 « 0, c2;

KCt1 « 0 {SAx000}, c3:

OCt1 « 3 {display black., enable task}, cl;

PCt1 « O, c2:

EICt] « 0, c3;

EOCt] « 0, cl;

Noop, €2;

CALL [mapInit], c3;

{map initialization goes on during this interval}

mapRet:

{clear all but the first two pages of bank 0}
acR « 0, c2;
passTraps « acR, c3:
rD « 2, cl;
rD « rD LRot8, c2;
rDrh « 0, c3:

cltear: MAR « [rDrh, rD+0], cl;
MDR « acR, rD ¢ rD + 1, ZeroBr, c2;
BRANCH [clear. $]. c3;
Noop, cl;
acR « OFF + 1, c2;
uBootStart « acR, GOTO [OnceOnlyInit], c3:

{OnceOnlyInit transfers control to DoneOnceOnlyInit. DoneOnceOnlylInit lives in the device specific initial microcode. When that
finishes, control passes to exitToEmulator.}

exitToEmulator:

Noap, cl:
rErh « IOPageHigh, <2
DPYOff: {make sure the display is off when the germ starts}
acR « RShiftl 0, SE « 1, {acR « 8000} c3:
rE « ulOPage, {IOPage real address} ol
rB « uMapPages, c2;
rBrh € 0, c3:
MAR « [rErh, IOPage.DSCB.syncCmd + 0], cl;
MDR « acR, c2;
r8 « rB LRot8, c3;

SetVMMSize:

MAR « [rErh, IOPage.VMMSize + 0], cl:

MDR ¢ rB, c2;
enablelOP:

rB « 0, {Set rB to its real value: 0} c3:

MAR « [rBrh. 0 + 07, 21

MDR « OFF. 22

Noop . <3
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MAR ¢ [rBrh, 0 + 1], cl;
MOR « uBootStart, CANCELBR [$, 0], c2;
IOPCt1 « IOPInMode, GOTOABS [Idleloc], c3:

{subroutines and end matter}

{Map initialization -- Sets up map and Teaves next available page in topPage. Start Tooking for pages before 768K, i.e., below bank 0C.
Does not map any pages in bank 0.

Write page number in the first word of each page. Go through memory top down to give lower addresses pracedence.

Register usage

acR page number

rB memory address register

rC temporary

rD temporary

rE next available page}

mapInit:
rBrh « PilotMemoryBanks, {start in last bank} cl; {+++}
rB « 0, {address within bank} c2;
acR ¢ r8-1, c3:
passTraps « acR, {catch faults} cl;
acR « PilotMemoryBanks, €2y {+++}
acR « acR LRot8, {page counter} c3:
Noop, cl;
GOTO [mark1], c2:

{mark the first word of each page with its page number}

markPages:
MAR ¢ [rBrh, rB + 0], cl;
MDR « acR, c2:
markl:
acRe acR - 1, NegBr, {written all pages?} c3:
rC « OFF + 1, BRANCH [§, mapBuild], cl;
rC « rB - rC, CarryBr, c2;
rB « rC, BRANCH [$, markPages], c3:
rB « rBrh, cl;
rB «rB - 1, c2;
rBrh « rB LRotO, c3:
rB e rC, cls
Noop, c2;
GOTO [markPages], c3;
mapBuild:
Noop, c2;
Noop, c3;
rBrh « 1, cl;
rC € rCrh ¢ 1, cZ;
rB « 0, c3:
{make all pages vacant}
MAR « [rBrh, rB + 0], cl;
MDR « vacant, c2:
rErh « 0F0, c3:

{Do a trial Map operation using a large address. If the Map doesn't trap, our CP board supports large virtual memory, and we set the VM
size to 23-bit. If the Map traps., we will catch the trap and eventually return to mapOutOfBound, where we set the virtual memory size
to 22 bits for an older CP board.}

Map « [rErh, rE], cly
acR « 80, c2:
GOTO [largeVMOK], c3;

mapOutOfBound: {use 22-bit vm}

acR « 40, c3:
largeVMOK:
uMapPages « acRf, cl:
rBrh « 1, c2;
rC « rCrh « 1, c3:
acR ¢ acR LRot8, L0 « 0A, cl;
acR ¢ acR - 1, c2;
rB « 0, GOTO [BLT]. c3;

{Set up the rE pair with the real address of the virtual memory map and the rB pair with the real address of the first location to be
mapped. acR must contain the page number of the first real page to be mapped.}

rErh ¢ MapRealAddrHigh, cl, at{0A, 10, subrRet];
rt « MapRealAddrlLow. c2:
rBrh « rB « FirstRealPageToMapHigh, c3:
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acR « rB LRot8, {construct page number in acR} cl;

rC « FirstRealPageToMap, c2;
r8 « rC LRot8, c3;
acR « acR or rC, cl;
Noop, c2;
{Check if the page has its own page number in the first location of the page.}
maplLoap3:
Noop, c3;
maplLoopl:
MAR ¢ [rBrh, rB + 0], cl
Noop., c2;
rC « MD, {double bit error possible here} c3:
[] ¢« rC xor acR, ZeroBr, cl;
rC « IOPageHigh, BRANCH [nextReal3, $], c2;

{Check if this is the page number of the IOPage. If so, then do not map this real page yet. Go on to the next real page.}

rC « rC LRot8, c3;

rC « rC or I0Page, cl;

] « rC xor acR, ZeroBr, c2;

rC « IOPageVirtual, BRANCH [NotIOPageReal, IsIOPageReal], c3;
IsIOPageReal:

Noop . cl:

GOTO [nextReal3], c2;

{Check if this is the virtual map entry for the IOPage. If so, map the IOPage to this map entry. Do not increment the real page
number.}

NotIOPageReal:
[] ¢ rC xor rE, NZeroBr, cl;
BRANCH [$, NotIOPageVirt], c2;
MaplOPage:
rC « IOPage, [N
rC « I0Page, cly
rC « rC LRot8, c2;
rC ¢« rC or IOPageHigh. €3
MAR « [rErh, rE + 0], cl:
MDR ¢« rC or present, c2;
re « r€ + 1, GOTO [mapLoopl], cd;

{Map this page in.}

NotIOPagevVirt:

topPage « rB, cd:

rBe rB or rBrh, cl:

rCe rB, c2;

rBe topPage, €3

MAR « [rErh, rE + 0], cl:

MDR « rC or present, c2;

rE ¢ rE + 1, GOTO [nextReall], c3:
nextReal3:

Noop, €3
nextReall:

acR « acR + 1, GOTO [IncReal], cl:
nextReal:

Noop, cl:
IncReal:

rC « OFF + 1, c2;

rC « rB + rC, Carry8r, c3:

rB « rBrh, BRANCH {$. nextBank]. cl:

r8 « rC, GOTO [mapLoop3], c2:
nextBank:

rB «rB + 1, c2;

rD « PilotMemoryBanks, c3; {+++}

Noop . cly {+++}

Noop, c2: {+++}

{1 « rB xor rD, ZeroBr, c3; {+++}

rBrh ¢ rB LRotO, BRANCH [$, clearMem], cl:

rB « rC, GOTO [mapLoop3d], c2;

{clear all mapped pages}

clearMem:
topPage « rE, {save away} c2:
ré « 0. {word offset} cd:
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rD « 0, {source of zero}

passTraps « rD, {die on double bit errors}

Noop,

clearLoop:
MAR « [rErh, rE + 0], {read
rC « 0,
acR « MD,

rB « acR and OF,
rBrh « rB LRotO,
rB « acR and ~OFF,

{write into every word of the page}
clearPage:
MAR « [rBrh, rC + 0],

the map}

MDR ¢ rD, rC « rC + 1, PgCarryBr,
acR « topPage, BRANCH [clearPage, $],

rE ¢ rE + 1,

] « rE xor acR, ZeroBr, {compare to topPage}

BRANCH [clearLoop, $7,

{write 0 to locations 20000 through
clearExternal:

FFFFF}

rDrh « 2, {start at end of map (20000)}

rD « 0,
rC « 0, {source of zero}

clearloopExternal:
MAR « [rDrh, rD + 0],

MDR ¢ rC, rD « rD + 1, CarryBr,
Q « rDrh, BRANCH [clearLoopExternal, $],

D« Q+ 1,
rOrh ¢ rD LRotO,

[1 « rD xor acR, ZeroBr, {last bank?}

rD « 0, BRANCH [§, clearHighMem],

acR « 10, {end value}
GOTO [clearLoopExternal],

{write 0 to locations 800000 through
clearHighMem: {+++}

Noop,

acR « 8C.{end value}

rDrh « 80, {start at end of
rD « 0,
rC « 0, {source of zero}

clearLoopHighMem:
MAR « [rDrh, rD + 0],

8BFFFF}

gap (800000)}

MDR « rC, rD ¢« rD + 1, CarryBr,
Q « rDrh, BRANCH [clearLoopHighMem, $7,

rD « Q + 1,
rOrh « rD LRotO.

[1 « rD xor acR, ZeroBr, {last bank?}

r0 « 0, BRANCH [$. mapRet],
Noop,
GOTO [clearLoopHighMem],

{trap catcher, gets here with rC « RRotl ErrnIBnStkp}

parity error}

error:
Xbus ¢ rC LRot0, XwdDisp,
DISP2 [errorType],
GOTO [death], {control store
Xbus « MStatus, XLDisp, GOTO [memFault],
GOTO [death], {stack error}
GOTO [death], {instruction buffer empty}
death:
GOTO [death],
memFault:

BRANCH [mapOutOfBound, $, 1]
GOTO [nextReal], {no, double

. {map out of bound?}
bit error}

cl;
c2;
cd;

cl:
c2;
c3:

cly
c2;
c3;

cl;
c2;
[N

cl:
c2;
c3:

cl;
c2
c3;

cl;
c2:
cd;

cl;
c2;
cd:

cl;
c2;
c3:

c2;
c3:

cl;
c2;
c3:

cl;
c2;
c3;

cl;
<2
c3;

cl;
c2;
cd:

c2,
c3;

cl,
cl,
cl,
cl,

ot

c2;
cd;

{+++}
{+++}
{+++}

{+++}
(#p+}
{+++}

(+++}
{+++}
{+++}

{+++}
(+++}
{+++}

{+++}
{++u}

{+++}
(ﬁ++}
{+++}

(+++}
(+++}
(+++}

{+++}
C+++}
{+++}

(+++}
(+++}
{+++}

at [ErrorHandlerloc];

at [0, 4
at [1, 4
at [2. 4
at [3, 4

errorType];
errorType]:
errorTypel;

. errorType]:

{block transfer, takes count in acR, from in rB, and to in rC. returns first word past from block in rE}

BLT2:
Noop.
BLT3:
Noop.,
BLT: MAR « [rBrh, rB + 07,

{1 ¢ acR, ZeroBr,
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ré ¢ MD, BRANCH [§, endBLT],
MAR « [rCrh, rC + 0],
MDR « rE.
acR « acR - 1,
rB «rg + 1,
rC e rC + 1,
GOTO [BLT],
endBLT:
endBLTL:

p
endBLT2:
RET [subrRet],
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c3;
cl;
c2;
c3;
cl:
c2;
c3:

cl;
c2;

c3;



--"Package: Smalltalk80 Object Memory Implementation.
-~ Part A: Procedures for initialization, reference counting,
-~ garbage collection, and allocating and deallocating objects.

-~ last edited by Malcolm

-~ 19-Jun-87 11:18:02 cosmetic

-- 18-Jun-87 18:33:54 root test

== 18-Jun-87 18:05:59 LastOffsetOf [LastPointer0f - 1]

-~ 18-Jun-87 16:54:12 debugging

-- 18-Jun-87 15:05:10 iterative Deallocate

-~ 29-Apr-86 14:48:58 use memoryHoleRealStart ’
-- 26-Mar-86 14:26:12 simplify AddToZeroCountTable; countDowns statistics
~-- 10-Jan-86 14:40:58 check class in Deallocate

-- 15-0Oct-85 19:09:19 oop~Level ptr to CARD [not JTong]

-- 7-0ct-85 17:10:26 use RefI, RefD

-- 7-Oct-85 11:55:51 speed AddToZeroCountTable

-- 17-Sep-85 14:47:56 cleanup/speed CountDown, Deallocate,
-~ 9-Sep-85 18:10:55 refI, refD speed

~- 6-Sep-85 19:16:05 "G

~- 30-Aug-85 11:48:29 startInit in Createlnstance, Allocate
-- 15-Aug-85 18:13:53 use OtIndexOf{oop] > 3 in refl refD
-- 26-Jul-85 16:53:12 minor speed ups - refl, refD

-- 8-Jul-85 17:16:28 USING for all

-- 2-Jul-85 19:00:14 move memoryAlertSemaphore to D

~- 6-Jun-85 14:03:38 oop > truePointer [instead of 6]

-- 3-Apr-85 19:32:40 begin Stretch [use OopFromOtIndex]

-- 13-Feb-85 13:47:23 debug flgs in ST80DebugFlags

-- 8-Feb-85 18:42:35 explicit init of internal ptrs

-- 8-Feb-85 14:51:25 use TRUE instead of debugRefCountFlg

-- 8-Feb-85 12:30:53 SetRefCountOf

-- 4-Feb-85 17:25:18 Fetch, Smash

-- 2-Feb-85 16:44:16 check CountDown past 0

-- 30-Jan-85 17:15:44 move allocation and lists to ST80MemImp1D

-- 29-Jan-85 19:52:29 adjust for memory hole

-- 28-Jan-85 14:02:20 removed some old code in comments

-- 18-Jan-85 11:33:35 check < minSize before try to AddToFreeChunkList
~-- 16-Jan-85 18:50:33 size checks for 1ists; link using Copy*to*

-- 15-Jan-85 16:53:42 currentChunkAddress calculated only when valid
-- 16-Jan-85 16:47:53 tests for Smalllnteger oop in AddToFreeChunkList
-- 12-Jan-85 18:01:48 removed use of SmashLONG

-- 17-Dec-84 15:41:51 move Stabilize, Volatilize, MakeVolatile to st80MemImpiD
-- 17-Dec-84 11:12:59 BITAND, BITOR removed

-- 15-Dec-84 13:14:51 SmashOTEntry

-~ 15-Dec-84 13:00:49 fix OTEntry refs

-- 11-Dec-84 19:01:13  ptr shufflihg using PMem*

~-- 11-Dec-84 17:56:10 lastOop -> lastOopIndex

-- 11-Dec-84 13:26:21 [1..1astOop]

-~ 7-Dec-84 13:46:58 memory accesses in

-- AddToTemporaryFreeList RemoveFromTemporaryFreeList

-- B-Nov-84 14:30:23

DIRECTORY

Runtime USING [CallDebugger],

Intine USING [[LowHalf],

ST80Send USING [1iteralStart],

ST80Defs USING [Address, AddressOf, At, classCompiledMethodPointer, DeltaWord, falsePointer,
lastOopIndex, Loc, maxCount, nilPointer, objectFieldBase, objectMemory, objectMemoryPages, Of, Oop,
OopFromOtIndex, OopIsSmalllnteger, OTEntry, OtEntry, OtIndexOf, Physical, PhysicalAddress, PMemFetch,
PMemSmash, PMemSmashInvisibly, RealFetch, RealSmash, SetOTAddressOf, SmallInteger, SmashOTEntry,
truePointer, Virtual, VirtualAddress, Word],

ST80Debug USING [LogRefCountDown, LogAdditionToZCT, watchOopFlg, watchedOop],

ST80DebugFlags,

ST80Mem USING [AddToFreePointerList, AddToProperFreeChunkList, Allocate, bigSize, chunklLinkOffset,
FetchClass, IntegerObjectOf, IsClass. IsIntegerObject, minSize, nonAddress, nonPainter,
objectClassOffset, ObjectFieldType, objectSizeOffset., RefD, RefI, RemoveFromFreePointerList,
RemoveFromTemporaryFreeList, StackTop, tempSizeOffset, UnaryPrimReturn, Volatilize, zctIndexLimit,
zctSize],

ST80Pilot USING[imageSize, memoryHoleSize, memoryHoleRealStart],

ST80Rum USING [common, Stabilize],

ST80Stretch USING [StretchHeader];

ST80MemImp1A: PROGRAM
IMPORTS Runtime, Inline, ST80Pilot,
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5T80Debug, ST80Rum, ST80Mem, ST80Defs
EXPORTS ST80Mem = BEGIN
OPEN ST80Defs, ST80DebugFlags, ST80Mem,
DBug: ST80Debug, Pilot: ST80Pilot, Rum: ST80Rum, Send: ST80Send;

-~ Important constants

-~ Controls conditional compilation to preclude actual deallocation
~-- of objects

noDeallocateF1g: BOOLEAN = FALSE; 4

-- Internal state of the Object Memory

-- Initialize them explicitly in StartMemModule
-- to insure that @Rum.common is correct

-- Note that our implementation departs from the book in that there
-~ is no segmentation of real memory. The standard free lists are
-- indirect in order to make them efficiently accessible from Rum
-- (they are part of the Rum/Molasses common area.)

freePointerListHead: PUBLIC LONG POINTER TO Oop;
freeChunkListHeads: PUBLIC LONG POINTER TO ARRAY [0..bigSize] OF Oop;
tempFreeChunklListHead: PUBLIC VirtualAddress « nonAddress;

-- Zero count table and associated apparatus

zctIndex: PUBLIC LONG POINTER TO CARDINAL;
zeroCountTable: PUBLIC LONG POINTER TO ARRAY (0..zctSize] OF Oop;
stabilizeF1g: PUBLIC LONG POINTER TO BOOLEAN;

-- Word and Oop lower 1imits which, when reached, should cause a
-- signal to the designated semaphore. The alert levels are

-- dindirect in order to make them efficiently accessible from Rum
-- (they are part of the Rum/Molasses common area.)

wordAlertLevel: PUBLIC LONG POINTER TO LONG CARDINAL;
oopAlertLevel: PUBLIC LONG POINTER TO CARDINAL;
alreadyAlerted: PUBLIC LONG POINTER TO Word;

- Reg1sters containing the number of Oops and words remaining

-- in the object memory. Thése are indirect in order to make them

-- efficiently accessible from Rum (they are part of the Rum/Molasses
-- common area.)

wordLevel: PUBLIC LONG POINTER TO LONG CARDINAL « @Rum.common.wordLevel;
ooplevel: PUBLIC LONG POINTER TO CARDINAL; -- « @Rum.common,ooplevel;

-- Initialization:

StartMemModule: PUBLIC PROCEDURE =
BEGIN

-- Believe it or leave it, this is the best way of getting this

-- modute STARTed. The "right" way involves importing this PROGRAM
-- into some other PROGRAM, which causes unwanted binding/compilation
-- dependencies. .

-- initialize 1ists, etc., explicitly
-- since timing of init @Rum.common is uncertain

freePointerListHead « QRum.common.freePointers;
freeChunkListHeads « @Rum.common.freelLists;

zctIndex « QRum,.common.zctIndex;

stabilizeFlg ¢« @Rum.common.stabilizationNeeded;
wordAlertLevel « @Rum.common.wordAlertLevel;
oopAlertLevel « LOOPHOLE[@Rum.common.oopAlertLevel];
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alreadyAlerted ¢« @Rum.common.alreadyAlerted;
wordLevel « @Rum.common.wordLevel;
ooplLevel « LOOPHOLE[@Rum.common.ooplevel];

END;

InitializeObjectMemory: PUBLIC PROCEDURE =
BEGIN

-~ This procedure sets up the free pointer 1ist and free chunk
-- Tlists, 4

newChunkOop: Qop « NULL;

chunkSize: CARDINAL « NULL:

TongChunkSize: LONG CARDINAL « NULL;

otEntry: OTEntry;

virtualHoleStart: VirtualAddress = Virtual[Pilot.memoryHoleRealStart];

-- The largest possible chunk must leave room in its segment for
-~ at least one other object (otherwise, we would leave holes
-- between the segments - not nice.)

maxInitialBigChunkSize: LONG CARDINAL =
LONG[LAST[CARDINAL]] + 1 - minSize;

-- Determine the size and location of the primordial free chunk.

remainderSize: LONG CARDINAL «
(LONG[objectMemoryPages] * LONG[256]) - Pilot.imageSize;
remainderAddress: VirtualAddress ¢ objectMemory +
Pilot.imageSize;
-- adjust for extended memory high bit
IF remainderAddress > virtualHoleStart THEN
remainderAddress ¢« remainderAddress + Pilot.memoryHoleSize;

-~ Initialize the volatile context stabilization apparatus:

zctIndext « 0;
stabilizeF1g® « FALSE;

-- Initialize the memory counters and alert levels

wordLevel® « LONG[O];

wordAlertLevelr « LONG[O0];

Rum.common.ooplevel « LONG[O]; -- in case Rum looks at high bits
Rum.common.oopAlertLevel « LONG[0]; -- ditto

-- Initialize the free pointer Tist.

freePointerListHead® « nonPointer;

-- Find the free entries in the OT and add them to the free
-- pointer 1list., LOOM Sensitive.

FOR otIndex: CARDINAL DECREASING IN [1..lastOopIndex] DO
-- Checking whether the reference count is zero is
-- superfluous since there should be no free objects
-- at this point.

IF OtEntry[At[otIndex]].purpose = free
THEN AddToFreePointerList[OopFromOtIndex[otIndex]1];

ENDLOOP;
-- Initialize the free chunk Tists to be empty.
FOR size: CARDINAL IN [0..bigSize] DO
freeChunkListHeads[size] « nonPointer;
ENDLQOOP;
-- There will have been some segment breakage placed on a
-- temporary free 1ist during the loading process. Shuffle
-- this onto the appropriate free 1ists. We are guaranteed
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-- that none of these remainders is of segment size, therefor
-- no need to futz with LONG quantities.

WHILE tempFreeChunkListHead # nonAddress DO
start: VirtualAddress « RemoveFromTemporaryFreeList[];
oop: Oop « RemoveFromFreePointerList[];
size: CARDINAL « PMemFetch[start + tempSizeOffset];

IF size < minSize THEN Runtime.Cal1Debugger(|
"Attempt to link too small a chunk into freeChunkList."G];

-- Make the Oop point at the chunk. Give the Qop an artificial
-- reference count to distinguish it from a free Qop.

SetOTAddressOf[oop, start];

otEntry « OtEntry[Of[oop]];
otEntry.referenceCount.count ¢« maxCount;
SmashOTEntry[Of[oop], otEntry];

-- Mark the chunk properly with its size.
PMemSmash[start + objectSizeOffset, size];
-- Distribute the chunk onto the proper free 1ist.

AddToProperFreeChunkList[oop: oop, address: start, size: size];
ENDLOOP;

-~ Use the primordial free chunk to finish initializing the

~- free chunk lists. We want to guarantee that no chunk will
-- cross a segment boundary. On the other hand, no chunk can
~-- be of segment size. Therefore, in each segment, carve out
~-- a very large chunk, followed by a minimum size chunk.

WHILE remainderSize > 0
DO

-- Determine the size of the next initial chunk and
-- mark the chunk with its size before cutting it out.

TongChunkSize « MIN[
LONG[ SegmentRemainder[ remainderAddress]] + 1,
remainderSize,
maxInitialBigChunkSize];
chunkSize « Inline.LowHalf[longChunkSize];
PMemSmashInvisibly[remainderAddress + objectSizeOffset,
chunkSize];

-- Acquire an QOop for the new initial chunk, mark the Qop
-- not free and set it to point at the chunk.

newChunkOop « RemoveFromFreePointerList[];
SetOTAddressOf[newChunkQOop, remainderAddress];

-- Give the Qop to the free chunk an artificial reference
-- count so it won't be confused with a free Oop. LOOM
-- Sensitive.

otEntry « OtEntry[Of{newChunkOop]];
otEntry.referenceCount.count « maxCount;
SmashOTEntry[Of[newChunkOop], otEntry];

-- Add the new chunk to the appropriate free chunk list, and
-- debit the remainder of the primordial chunk.

AddToProperFreeChunkList[oop: newChunkQOop, .address:
remainderAddress, size: chunkSize];

remainderAddress ¢« remainderAddress + longChunkSize;

-- adjust for real memory address hole

IF remainderAddress = virtualHoleStart THEN
remainderAddress ¢« remainderAddress + Pilot.memoryHoleSize;

remainderSize ¢« remainderSize - LONG[chunkSize];

ENDLOOP;

-- Determine the number of Oops and words available in the
-- newly initialized memory.
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[oopLevelt, wordLevelt] « StorageRemaining(];
END;

-- Initialization support:

StorageRemaining: PROCEDURE RETURNS
[totalOops: CARDINAL, totalWords: LONG CARDINAL] =
BEGIN

s

-- Determine how many unallocated Oops words remain in the object
~- memory.

smallChunk: Qop « NULL;
smal1ChunkCount: CARDINAL « NULL;
bigChunk: Qop « NULL;

bigChunkAddress: VirtualAddress « NULL;
freeQop: Oop « freePointerListHead?t;
totalQops « 0;

totalWords « 0;

~- Add up the Oops on the free Oop list.

WHILE freeOop # nonPointer DO
totalQops « totalOops + 1;
freeQop « LOOPHOLE[OtEntry[Of[freeOop]].offsetLow, Oop];
ENDLOOP;

-~ Add up the words and Oops entailed in uniform-size small
-- chunks.

FOR smal1ChunkSize: CARDINAL IN [minSize..bigSize) DO
smallChunk ¢ freeChunkListHeads[smal1ChunkSize];
smal1ChunkCount « 0;

WHILE smallChunk # nonPointer DO
smal1ChunkCount ¢« smallChunkCount + 1;
smal1Chunk « LOOPHOLE[PMemFetch{

AddressOf[smal1Chunk] + chunkLinkOffset],

ENDLOOP;
totalQops « totalOops + smallChunkCount;
totalWords « totalWords + LONG[smallChunkSize] *
LONG[ smal1ChunkCount];
ENDLOOP;

-~ Add up the words entailed in non-uniform big chunks.

bigChunk « freeChunkListHeads[bigSize];
WHILE bigChunk # nonPointer DO
bigChunkAddress « AddressOf[bigChunk];
totalQops « totalQops + 1;
totaiWords « totalWords +
LONG[ PMemFetch[bigChunkAddress + objectSizeOffset]];
bigChunk ¢ LOOPHOLE[PMemFetch[
bigChunkAddress + chunkLinkOffset], Oop];
ENDLOOP;

RETURN[ totalOops, totalWords];
END;

-- Public because it is needed for segment boundary alignment while
-- loading .

SegmentRemainder: PUBLIC PROCEDURE [virtual: VirtualAddress] RETURNS
[CARDINAL] =
BEGIN

-- Say how many words remain in virtual's segment, counting from,
-- but not including, virtual.

real: PhysicalAddress « Physical{virtual];
RETURN[177777B - Inline.LowHalf[real]];
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END;

-- Reference counting

IncreaseReferences: PUBLIC PROCEDURE [oop: Oop] = {RefI[oop]};

DecreaseReferences: PUBLIC PROCEDURE [oop: Oop] = {RefD[oop]};:

s

AddToZeroCountTable: PUBLIC PROCEDURE [new: Qop] =
BEGIN

-- Add the Oop to the ZCT for Tater possible deallocation or
-- processing as a volatile context, but only do this if it
-- is not already there.

otPtr: LONG POINTER TO OTEntry = Of[new];

IF ~otPtr.inZeroCountTable
THEN BEGIN
index: CARDINAL = zctIndext + 1;

-- Inserted for debugging purposes
IF debugflg

AND new = DBug.watchedQop

AND DBug.watchOopFlg

THEN DBug.LogAdditionToZCT[];

IF debugFlg
AND index > zctSize
THEN Runtime.CallDebugger["Zero count table overflow"G];

otPtr.inZeroCountTable « TRUE;
zctIndext « index;
zeroCountTable[index] « new;

IF index > zctIndexLimit
THEN stabilizeFlgt « TRUE;
END;

END;

-- Deallocatidn:

-- for debug access
interruptPending: BOOLEAN « FALSE;

Deallocate: PUBLIC PROCEDURE [freeing: Oop]
= BEGIN

-- free this oop and Deallocate any of its fields that refD to 0.
-- essentially recursive, freeing a tree based at oop.
-- this is an 'iterative' version; recursion state is hidden in the tree.
-- last is offset of next field to deal with; held in delta word.
-- last is descending, so don't have to remember stop index.
-- when going another level, link back is put in this Tast field.
-- (which formerly held reference to the oop for the new level)

ENABLE ANY => Runtime.CallDebugger["Deallocate problem"L];

LastOffsetOf: PROC [o: Oop] RETURNS [1: CARDINAL]
= INLINE {1 « LastPointerOf[o] - 1};
RefDCount: PROC [o: Oop] RETURNS [c: CARDINAL]

= INLINE {RefD[o]; c « oep.referenceCount.count};

next: OQop « nilPointer; -- parent object of freeing tree

oep: LONG POINTER TO OTEntry « Of[freeing]; -- for freeing or ref
loc: PhysicalAddress « Loc[oep]; -- start of object header

last: CARDINAL; -- offset of Tast reference field: decremented
ref: Oop; -- object referenced in 'last' field
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IF OopIsSmallInteger[freeing]
OR oep.purpose # inUse

OR oep.referenceCount.count # 0
THEN RETURN;

last « LastOffsetOf[freeing];

WHILE TRUE -- RETURN in nested loop
DO
-- at this point freeing is ready to peel off another reference
-- or suspend for interrupt, with state minimized to freeing and next

IF interruptPending
THEN BEGIN
RealSmash{loc, last]; -- remember where to pick up
-- SaveFreeingAndNext;
-- DeferToMesa;
-- RestorefreeingAndNext;
loc « Loc[Of[freeing]];
last « RealFetch[loc];
END;

ref « RealFetch[loc + last];
oep « Of[ref];

IF OopIsSmatlInteger{ref]

OR oep.referenceCount.count = maxCount
OR RefDCount[ref] > 0

THEN last ¢« last - 1

ELSE BEGIN
-- this ref must be (recursively) deallocated, ie become freeing
RealSmash[loc, Tast]; -- remember field to resume in freeing
RealSmash[1oc + last, next]; -- and how to go back up tree

-- change levels & regenerate locals
next « freeing;

freeing « ref;

loc ¢« Loc[Of[freeing]];

last « LastOffsetOf[freeing];

END;

-- only loops in case class gets deallocated
-~ multiple Toop probably impossible or at least astronomically rare
WHILE Tast < objectClassOffset
DO
oep « Of[freeing]; -- oep no longer needed for ref

-- ddjust OTEntry for free object
oep.purpose ¢ free;
oep.referenceCount.count « maxCount;

-- and 1ink its chunk into free list (and update words, oops left)
AddToProperfreeChunkList[

oop: freeing,

address: Addressfoep],

size: RealFetch[loc + objectSizeOffset]];

-- go back up the tree
freeing « next;
IF freeing = nilPointer THEN RETURN; -- finished traversing tree

lToc « Loc[Of[freeing]];

Tast « RealFetch[loc];

next « RealFetch[loc + last];
last « last - 1;

ENDLOOP;
ENDLOOP;
END;
<K
Deallocate: PUBLIC PROCEDURE [freeing: Qop] =
BEGIN

-- Free an object, and as well all other objects to which it
-- refers (concatenatively) uniquely. This is the recursive
-- version.
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otPtr: LONG POINTER TO OTEntry = Of[freeing];
loc: PhysicalAddress « Loc[otPtr];

~-- Inserted for debugging purposes

IF debugFlg

AND freeing = DBug.watchedOop

AND DBug.watchOopFlg

THEN Runtime.CallDebugger["Watched Oop is being deallocated"G];

IF debugFlg
AND NOT IsClass[FetchClass[freeing]]
THEN Runtime.CaliDebugger["Bad/class field"G];

IF noDeallocateflg

THEN BEGIN
ChasePointersAdjustingReferences[from: freeing];
RETURN[];
END;

-- Chase all the references from the object being freed.

FOR offset: CARDINAL
IN [objectClassOffset..LastPointerOf[object: freeing])
DO CountDown[RealFetch[loc + offset]] ENDLOOP;

-- Mark the chunk as free by setting its purpose code and giving
-~ it an artificial reference count (to distinguish it from a free Oop.)

otPtr.purpose ¢« free;
otPtr.referenceCount.count « maxCount;
--SmashOTEntry[Of[freeing], freeingOTEntry];

-- Put the current free chunk where it belongs.

AddToProperFreeChunkList[oop: freeing, address: Address[otPtr],
size: RealFetch[loc + objectSizeOffset]];

END;
>

LastPointerQf: PUBLIC PROCEDURE [object: Oop] RETURNS [CARDINAL] =
BEGIN

-- Note that this returns the number of pointer fields counting
-- from the very start of the object (including the delta word)
-- 'rather than the offset of the last pointer field. The first
-- edition of the book contains a bug: it asserts that compiled
-- methods have the pointer bit set.

loc: PhysicalAddress « LOOPHOLE[OtEntry[Of[object]]];
delta: DeltaWord « RealFetch[loc];

IF delta.hasPointers
THEN RETURN[Realfetch[loc + objectSizeOffset]]
ELSE BEGIN
class: Qop = RealFetch[loc + objectClassOffset];

IF class = classCompiledMethodPointer
THEN BEGIN
header: ST80Stretch.StretchHeader « RealFetch[loc + objectFieldBase];

RETURN[header.1its + Send.literalStart + objectFieldBase];
END

ELSE RETURN[objectFieldBase];

END;

END;

-- for gathering statistics
countDowns: BOOLEAN « FALSE;
ints: LONG CARDINAL « 0;
nils: LONG CARDINAL « 0;
falses: LONG CARDINAL « 0;
trues: LONG CARDINAL « 0;
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oops: LONG CARDINAL « 0;

CountDown: PROCEDURE [oop: Oop] =
BEGIN
-- Same as DecreaseReferences,
-~ except actually Deallocate rather than add to zct

index: CARDINAL « NULL;

-- Inserted for debugging purposes
IF debugFlg

AND oop = DBug.watchedOop

AND DBug.watchQopFlg /

THEN DBug.LogRefCountDown[];

IF countDowns

THEN BEGIN
IF QopIsSmalilnteger{oop]
THEN ints « ints + 1

ELSE oops ¢« oops + 1; -- dincludes nil, false, true
IF oop = nilPointer THEN nils « nils + 1;

IF oop = falsePointer THEN falses « falses + 1;

IF oop = truePointer THEN trues ¢ trues + 1;

END;

IF ~0OopIsSmallInteger[oop]

AND (index « OtIndexOf[oop]) > 3

THEN BEGIN
otLocl: PhysicalAddress = Physical[At[index]] + 1;
hiOtWord: CARDINAL « RealFetch[otlLoc1];

IF hiOtWord < 176000B -- not stuck
THEN IF hiOtWord < 20008
THEN Runtime.Call1Debugger["Decrement of zero reference count"G]

ELSE BEGIN
RealSmash[otLocl, hiOtWord - 2000B]; -~ decr by 1
IF hiOtWord < 4000B -- ref cnt was 1

AND hiQOtWord < 3000B -- not in zct already
THEN Deallocate[oop];
END;
END;
END;

--' Reference counting debug assists:

ChasePointersAdjustingReferences: PROCEDURE [from: Oop] =
BEGIN

-~ This 1is a stand-in for Deallocate, so that when debugging
-- reference counting problems we can go into a mode in which
-- nobody is actually deallocated.

objectAddress: VirtualAddress = AddressOf[from];

FOR offset: CARDINAL IN
[objectClassOffset..lLastPointerOf[object: from]) DO
CountDown[ LOOPHOLE[PMemFetch[objectAddress + offset], Oop]];

ENDLOOP;

END;

-- In order to allow inspection of reference counts from Smalltalk,
-~ the following primitive is.provided.

PrimitiveRefCount: PUBLIC PROCEDURE =
BEGIN

-- Return the reference count of the receiver, subtracting
-~ one to account for the reference from the active context.

receiver: Qop = StackTop[];
refCount: SmallInteger « NULL;
IF IsIntegerObject[receiver] THEN refCount « O
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ELSE
BEGIN
Rum.Stabilize[];
refCount « OtEntry[Of[receiver]].referenceCount.count;
IF refCount # maxCount THEN refCount « refCount - 1;
Volatilize[];

END;
UnaryPrimReturn[IntegerObjectOf[ refCount]];
END;

-- Object creation: ’

Createlnstance: PUBLIC PROCEDURE [classOop: Oop, fieldType:
ObjectFieldType, fields: CARDINAL, startInit: CARDINAL « 0] RETURNS [Oop] =
BEGIN
size: CARDINAL « NULL;
new: Oop « NULL;
SELECT fieldType FROM
pointer =>
BEGIN

-- Note there is no need to insert an extra word at the

-- end of very large pointer objects, because the microcode
-- will use Glenn's tail recursive algorithm (which chains
-- via the class field) and Molasses uses full recursion.

size ¢« fields + objectFieldBase;
new « Allocate[size: size, odd: 0, pointers: TRUE,
class: classQOop, startInit: startInit];
END;
word =>
BEGIN
size +« fields + objectFieldBase;
new « Allocate[size: size, odd: 0, pointers: FALSE,
class: classOop, startInit: startInit];
END;
byte =>
BEGIN
size « IF fields = LAST[CARDINAL] THEN
(fields /7 2) + 1 + objectFieldBase
ELSE (fields + 1)/2 + objectFieldBase;
new « Allocate[size: size, odd: fields MOD 2, pointers: FALSE,
class: classOop, startInit: startInit];
END;
ENDCASE;
RETURNf new];
END;

-- For debugging
Fetch: PROC [Toc: LONG UNSPECIFIED] RETURNS [UNSPECIFIED] = BEGIN
RETURN [RealFetch[loc]]; END;

Smash: PROC [loc: LONG UNSPECIFIED, value: UNSPECIFIED] = BEGIN
RealSmash[loc, value]; END;

SetRefCountOf: PROC [oop: Oop, count: UNSPECIFIED] = BEGIN
otEntry: OTEntry « OtEntry[Of[oop]];
otEntry.referenceCount « LOOPHOLE[count];
SmashOTEntry[Of[oop], otEntry];

END; B

END.
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-~ Definitions: The procedures implementing Smalltalk80 multi-processing
- grimitives.

-~ 8-Jul-85 15:47:30 Malcolm: USING, semaphorelndex
-- last edited by ¥dybel, 1-Aug~84 13:20:54

DTRECTORY
5780Defs USING [Oop];

ST80Proc: DEFINITIONS =
BEGIN OPEN ST80Defs;

- Fields of Process-related classes made public here for the
= sake of Initializelnterpreter

activeProcessIndex: CARDINAL = 1;
suspendedContextIndex: CARDINAL = 1;

== Public for the sake of space layout

semaphorelableSize: CARDINAL = 256;
semaphoreTable: LONG POINTER TO ARRAY [0..semaphoreTableSize) OF Oop;
semaphorelndex: READONLY CARDINAL [0 .. semaphoreTableSize);

-- Initialization

InitializeSemaphoreTable: PROCEDURE;
InitializeClock: PROCEDURE;

-- Process-related primitives

PrimitiveSignal: PROCEDURE;
PrimitiveWait: PROCEDURE;
PrimitiveResume: PROCEDURE;
PrimitiveSuspend: PROCEDURE;
PrimitiveFTushCache: PROCEDURE;

-~ Used by the Interpreter for process switching

CheckProcessSwitch: PROCEDURE;

=~ Used by the Interpreter for signalling semaphores

AsynchronousSignal: PROCEDURE [semaphore: Oop];
ReSignal: PROCEDURE;

SynchronousSignal: PROCEDURE [semaphore: Oop];
-~ Needed for snapshot
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ActiveProcess: PROCEDURL RETURNS [Qop];

-- Clock primitives

PrimitiveTickWordsTnto: PROCEDURE;
PrimitiveTimeWordsInto: PROCEDURE;
PrimitiveSignalAtTick: PROCECURE;

-- Clock utility

Kil1Timer: PROCEDURE;

END.
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-- Package: Process and Clock Primitives.

-~ last edited by malcoim,

-= 20~Dec-85 15:33:36 recode without Sleep, Postlpone

-~ 20-Dec-85 12:28:13 AddLast, RealReplace

-=- 19-Dec~85 15:58:30 several INLINEs

== 19-Dec-85 12:29:44 speedups: Removefirst and callers
-~ 18-Dec-86 17:00:55 some speedups, incl lListCheck

== 17-Dec-85 15:24:59 INLINE SchedulerPointer, InlineActiveProcess
-- 8-0ct-85 15:24:04  use RefD, Refl

== 7-0ct-85 16:53:32 no warnings

-- 6-Sep-85 18:52:43 "G

-= 29-Aug-85 17:55:52  faster time prims

-~ 29-Aug-85 14:51:50 common.active, leaf

-= 29-Jul-85 15:48:00 Base[Of

-= 22-Jul-85 15:37:20 PrimitiveFail no arg

-- 8-Jul-85 18:10:24  USING for all

-- 21-Jun-85 16:18:06 no return from Store

--  5-Jun-85 11:11:40 import Rum

-= 4-Jun-85 18:46:14  newProcessWaiting, newProcess in Rum.common
-- 21-May-85 14:46:08 IsWords in Mem

-=- 20-May-856 15:50:43  ST80Stretch

-~ 16-May-85 17:47:11 tidy up M..sec..Clock, Timer

-~ 18-Apr-85 17:37:55 Stretch compatible IsWords

-- b6-Apr-85 16:15:43 usual ListIsFull0fCorrectness

-- 4-Apr-85 15:14:10 begin Stretch, no isSmalllnteger

-- 27-Mar-85 17:17:01 ListIsFuli0fCorrectness = TRUE

-~ 12-Mar-85 16:41:68  fail in PrimSiganlAtTick if timerSetting is small int
-- 11-Mar-85 18:01:02 ~Wordslnto should stuff the ARGUMENT!

-- 11-Mar-85 17:33:42 Took at pulses 1in MillisecondClock

-- 11-Mar-85 15:28:10 break up long Timer waits

-~ 22-Feb-85 14:40:42 fix DeltaWord use, debug flags in ST80DebugFlags

-- last edited by Zdybel, 21-TFeb-85 17:40:59

DIRECTORY

InTine USING [BITROTATE, DBITSHIFT, HighHalf, LowHalf],

Process USING [Abort, Detach, MsecToTicks, Pause, SetPriority, GetCurrent,
Milliseconds, Ticks, InvalidProcess, priorityForeground,
priorityNormal],

System USING [PulsesToMicroseconds, GetClockPulses, SecondsSinceEpoch,
GetGreenwichMeanTime, Pulses],

ST80Debug USING [LogProcessSwitch],

ST80DebugFlags,

ST80Defs USING [Base, Bletch, classSemaphorePointer,
DeltaWordFrom, FetchDeltaWord, Loc, nilPointer,
objectFieldBase, Of, Oop, OopIsSmallfnteger, Physical,
PhysicalAddress, PMemFetch, PMemSmash, PrimitiveFail, RealFetch, RealSmash,
schedulerAssociationPointer, Smalllnteger, VirtualAddress],

ST80Mem USING [associationValueIndex, IsWords,
FetchBytelength, FetchClass, FetchInteger, FetchPointer,
IntegerObjectOf, IntegerValueOf, objectSizeOffset,
Pop, QFetchPointer, QSmashPointer, QStoreByte, RefD, RefI,
SmashPointer, StackAccess, StackTop, TernaryPrimReturn, UnaryPrimReturn],

ST80Proc USING [AsynchronousSignal, ReSignal, semaphoreIndex, suspendedContextIndex,
activeProcessIndex],

ST80Rum USING [common],

ST80Send USING [InitializeMethodCache, NewActiveContext],

ST80Stretch USING [];

ST80ProcImpt: PROGRAM
IMPORTS Inline, Process, System,
ST80Debug, ST80Defs, ST80Mem, ST80Proc, ST80Rum, ST80Send
EXPORTS ST80Proc = BEGIN
OPEN ST80DebugFlags, ST80Defs, ST80Proc, ST80Rum,
DBug: ST80Debug, Mem: ST80Mem, Send: ST80Send, Stretch: ST80Stretch;

-- Process and clock related registers of the interpreter

currentTimerProcess: PROCESS « NIL;
-- In the DLion, the clock is a "pulses" clock, NOT a millisecond
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-- clock. A pulse being on the order of microseconds, and the clock
-- being only two words wide, the DLion's "millisecond" clock wraps
-- approximately once every 34 hours. To get the wmost out of this
-~ Vimited amount, offset the actual pulses clock by its value when
-- starting up an image.

initialPulses: System.Pulses « NULL;

clockModulus: LONG CARDINAL ¢ System.PulsesloMicroseconds[
LOOPHOLE[ 4294967295/1000, System.Pulses]];

-- Structuro of process~related classes defined here

-- (lass ProcessScheduler
processbListsIndex: CARDINAL = 0;
-- Class LinkedList

firstLinkIndex: CARDINAL = 0;
lastbLinkIndex: CARDINAL = 1;

-- Class Semaphore
excessSignalsIndex: CARDINAL = 2;

-- Class Link

nextLinkIndex: CARDINAL = 0;
-- Class Process
priorityIndex: CARDINAL = 2;

myListIndex: CARDINAL = 3;

-~ Initialization

InitializeClock: PUBLIC PROCEDURE =
BEGIN

-- The DLion "millisecond clock" wraps so frequently it is
-- best to reset it to zero every time we start a new image.

initialPulses « System.GetClockPulses[];
END;

-~ Process-related primitives:

-~ Reference counting theory is that any argument of Resume has had

-~ its reference count temporarily inflated by one. This is mainly

-- done to make sure that a process does not go away between the time
-~ it is removed from some 1list and the time it actually becomes the
-~ active process. In most of the motivated cases, the inflation is
-- done by the routine that removes items from lists. PrimitiveResume
-~ does it just to be 1ike everybody else. The temporary inflation

-~ is undone either by Resume or by CheckProcessSwitch. Because there
-~ are other outstanding references to semaphores, shoving a semaphore
-- into the semaphore buffer doesn't require similar futzing around

-- with reference counts.

PrimitiveSignal: PUBLIC PROCEDURE =
BEGIN

-- Used for signalling semaphores from within the (Mesa) process
-- of the interpreter.

SynchronousSignal[Mem.StackTop[]]:
END;
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PrimitiveWait: PUBLIC PROCLDURE =
BEGIN

-~ Associated with the wait message in Semaphore. IF the receiver
~-= has an cxcess signal count greater than 0, decrements the count,
-~ If the excess signal count is 0, suspends the active Process and
-- adds it to the receiver's list of Processes.

receiver: Oop = Mem.StackTop[];

oxcessSignalsRefLoc: PhysicalAddress « Loc[Of[receiver]]
+ excessSignalsIndex + objectFieldBase; i

excessSignals: Oop « Realietch[excessSignalsRefloc];

n: Smalllnteger;

IF ~OopIsSmallInteger[excessSignals] THEN PrimitiveFail;

IF (n ¢« Mem.IntegerValueOf[excessSignals]) > 0

THEN -- excessSignals remains small integer, so no refcnts
RealSmash[excessSignalsRefLoc, Mem.IntegerObjectOf[n - 17]

ELSE BEGIN
-- AddLastLinkTolist[InlineActiveProcess[], receiver];
Addbast[receiver, InlineActiveProcess[]];
TransferTo[WakeHighestPriority[]]; -- SuspendActive;

END;

END;

PrimitiveResume: PUBLIC PROCEDURE =
BEGIN
receiver: Qop = Mem.StackTop[];

-~ Inflate the receiver's refcount hecause Resume expects this.

Mem.RefI[receiver];
Resume[ receiver];
END;

PrimitiveSuspend: PUBLIC PROCEDURE =
BEGIN

-~ Suspends the receiver if it is the active Process. If the
-~ receiver is not the active Process, the primitive fails.

receiver: Oop = Mem.StackTop[];

IF receiver # InlineActiveProcess[]
THEN PrimitiveFail; -- [reason: "Suspend Received by Inactive Process"L];

TransferTo[WakeHighestPriority[]]; -- SuspendActive;
Mem.UnaryPrimReturn[nilPointer];
END;

PrimitiveFlushCache: PUBLIC PROCEDURE =
BEGIN
Send.InitializeMethodCache;
END;

-- Interface procedure used by the Interpreter for process switching

CheckProcessSwitch: PUBLIC PROCEDURE =
BEGIN

-- Called before each bytecode fetch (in the basic interpreter loop)
-- to perform the actual process switch if one has been called for.
-- Stores the active context pointer into the old Process, stores

-- the new Process in the ProcessorScheduler's active process field,
-- and loads the new active context out of that Process. Important:
-- newProcess has had its reference count artificially inflated to

-- make sure it doesn't go away inopportunely. Be sure to set things
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-- to rights when the coast is clear,
oldActiveProcess: Oop « NULL;
IF semaphorelIndex # 0 THEN ReSignal[];
IF common.newProcessWaiting
THEM BEGIN
common . newProcessWaiting « FALSE;
oldActiveProcess « IntineActiveProcess{];
Mem.SmashPointer[ suspendedContextIndex, oldActiveProcess,
common.active];
Mem.SmashPointer[activeProcessTndex, SchedulerPointer[],
common.newProcess];
Send.NewActiveContext[
Mem.FetchPointer[suspendedContextindex, common.newProcessl]];
-~ Uninflate the count on newProcess:
Mem.RefD[ common.newProcess];
-- Inserted for debugging purposes
IF debugFlg THEN DBug.l.ogProcessSwitch{common.newProcess];

END;
END;

-- Private process-related procedures

<<

SuspendActive: PROCEDURE = INLINE
BEGIN
TransTerTo[WakeHighestPriority[]]:
END;
>

SynchronousSignal: PUBLIC PROCEDURE [semaphore: Oop] =
BEGIN
first: Oop = RemoveFirst[semaphore];

IF first = nilPointer
THEN BEGIN
exc