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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:
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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],

MemoryManglement .mc 31-Jul-87 15:22:22 PDT

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
excessSignalsRefLoc: PhysicalAddress = Loc[Of[semaphore]]
+ excessSignalsindex + ohjectFieldBase;
excessSignals: OQop ¢« RealFetch[excessSignalsReflLoc];
n: Smalllnteger;

-- excessSignals must always be SmallInteger, so no refcnts
IF OopIsSmallInteger[excessSignals]
AND (n « Mem.IntegerValueOf[excessSignals]) < LAST[SmallInteger]
THEN RealSmash[excessSignatsRefLoc, Mem.IntegerObjectOf[n + 11]]
. ELSE PrimitiveFail;
END
ELSE Resume[first]; -- note that Removefirst inflated first's refcnt
END;

Resume: PROCEDURE [process: Oop] = BEGIN

-- This routine assumes that its argument has had its reference
-- count artificially inflated by one.

activeProcess: Oop = InlineActiveProcess[];

activePriority: CARDINAL = Mem.FetchInteger[priorityIndex, activeProcess];
newPriority: CARDINAL = Mem.FetchInteger[priorityIndex, process];
processLists: Oop = Mem.FetchPointer[processListsIndex, SchedulerPointer[]];
processList: Oop « NULL;

IF newPriority > actiivePriority
THEN BEGIN
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-- We are unfairly finterrupting the current active process.
-~ Instead of circulating it back to the end of its queue,
-- push it onto the front.

-- PostponefactiveProcess];
processList « Mem.FetchPointerfactivePriority - 1, processLists];
AddFirstLinkTolist[activeProcess, procusslist];

-~ If newProcessWaiting was TRUE, we must readjust the

-- reference count on activeProcess, which will have heen
-- inflated to make sure it didn't go away. It's ok to do
-- this now hecause we have just placed it on a queue.

IF common.newProcessWaiting THEN Mem.RefD[activeProcess];
TransferTo[process];
END

ELSE BEGIN
-- Add a process onto the back of 1its quiescent process Tist.

--Sleep[process];
processList « Mem.FetchPointer[newPriority - 1, processlLists];
AddLast[processList, process];

Mem.RefD[process]; -- undo inflation
END;
END;

TransferTo: PROCEDURE [process: Oop] = INLINE BEGIN

~= ANY process being transferred to will have had ils reference
-- count artificially inflated by one. Note that if the current
~- activeContext is also the current leafContext, we must make
-~ sure that it does not get recycled.

common.newProcessWaiting « TRUE;

common.newProcess ¢« process;

IF common.leafContext = common.active THEN
BEGIN

-- Make sure to readjust the reference count of the leafContext,
-- which will have been inflated in order to keep it around,

Mem.RefD[ common.leafContext];
common.leafContext ¢« nilPointer;
END;

END;

WakeHighestPriority: PROCEDURE RETURNS [process: Oop] = BEGIN

-~ Remove a 1ink from the quiescent process list. The link's
-- count will have been artificially inflated by the 1ist manip-
-- ulation routine.

processLists: Oop =
Mem.FetchPointer[processListsIndex, SchedulerPointer[]];

processListsLoc: PhysicalAddress = Loc[Of[processLists]];

processListRefloc: PhysicalAddress « processListstoc -- high priority first
+ RealFetch[processListslLoc + Mem.objectSizeOffset] - 1;

processbist: Qop ¢« NULL;

WHILE (process « RemoveFirstfprocessList ¢ RealFetch[processListRefloc]])
= nilPointer
DO processListReflLoc « processListRefLoc - 1 ENDLOOP;

RETURN[process]
END;

<«
Steep: PROCEDURE [process: Oop] = BEGIN

-- Add a process onto the back of its quiescent process list.
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priority: CARDINAL = Mem.FetchInteger[priorityIndex, process];
processLists: Qop =

Mein.FetchPointer[processlistsindex, SchedulerPointer|17;
processlist: Qop « Mem.FetchPointer{priority - 1, processbLists];

-~ AddLastlLinkTolist[process, processlist];
AddLast[processList, process];
END;

Postpone: PROCEDURE [process: Oop] = BEGIN

-~ We are changing priority levels; add process back onto the
-~ Front of its quiescent process Tist.

priority: CARDINAL = Mem.FetchInteger[priorityIndex, process];
processLists: Oop =

Mem.FetchPointer[processlListsIndex, SchedulerPointer[]];
processlist: Oop « Mem.FetchPointer[priority - 1, processLists];

AddFirstlLinkToList[process, processList];
END;

~- Low Level Support for the Above

InTineActiveProcess: PROCEDURE RETURNS [Oop] = INLINE
BEGIN
RETURN[IF common.newProcessWaiting
THEN common.newProcess
ELSE Mem.FetchPointer[activeProcessIndex, SchedulerPointer[]]];

END;
ActiveProcess: PUBLIC PROCEDURE RETURNS [Oop] =
BEGIN
RETURN[InTineActiveProcess[]];
END;

SchedulerPointer: PROCEDURE RETURNS [Oop] = INLINE
BEGIN
RETURN[Mem.FetchPointer[Mem.associationValuelIndex,

schedulerAssociationPointer]];
END;

-- LinkedlList-related procedures

<L
RemoveFirstlLinkOfList: PROCEDURE [1istBase: VirtualAddress]
RETURNS [1ink: Oop] = BEGIN

-- Guaranteed to leave the thing removed with a (hopefully
-- temporarily) exalted reference count. This routine is
-- called only when the 1ist is known not to be empty.

firsttink: Oop = Mem.QFetchPointer[TirstLinkIndex, listBase];
lastLink: Oop = Mem.QFetchPointer[lastLinkIndex, listBase];
nextLink: Oop « NULL;

-- There is a shortfall in the current Virtual machine design

-- in that there is no way to guard against the eventuality of
-~ encountering one of these 1ists while it is in the process

-- of being modified from the Smalitalk side. Mo way to recover
-- once the condition is detected, so break before the object

-- memory is smashed.

LinksCheck[firstLink, lastLink];
-- Make sure the reference count of the 1ink removed will be

-- one too many.
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Mem. RefI[firstLink];

IF TastlLink = TirstLink

THEN BLGIN
Mem.QSmashPointer[firstlinkIndex, TistBase, nilPointer];
Mom.QSmashPointer[ lastLinkindex, listBase, nilPointer];
END

ELSE BEGIN .
nextlLink « Mem.FetchPointeor[nextlinkIndex, firstlLink];
Mem.QSmashPointer[TirstlLinkIndex, listBase, nextlLink];
END;

Mem.SmashPointer[nextlLinkIndex, TirstLink, nilPointer];
RETURN[ firstLink];

END;

>>

RemoveFirst: PROCEDURE [1ist: Oop] RETURNS [first: Oop] = INLINLC BEGIN
-- leaves Tirst with refcnt inflated; also allows for empty list

firstReftoc: PhysicalAddress = Loc[Of[1ist]]
+ objectFieldBase + firstlinkIndex;

First « RealFetch[firstReflLoc];

IF first = nilPointer
THEN RETURN
ELSE BEGIN
lastReflLoc: PhysicalAddress = fTirstRefLoc
+ TastLinkIndex - firstlLinkIndex;
Tast: Oop = RealFetch[lastRefloc];

LinksCheck[first, Tast]; -- make sure 11ist is consistent

-- Tist refs first, so don't refD (hence first ends up inflated)
-- next merely moves from a ref by first to a ref by list, refcnt same

IF first = last -- so also next = nilPointer
THEN BEGIN
RealSmash[firstReflLoc, nilPointer];
RealSmashf{lastRefLoc, nilPointer];
Mem.RefD[last]; -- mustn't overinflate
END
ELSE BEGIN
nextRefloc: PhysicalAddress = Loc[Of[first]]
+ objectFieldBase + nextLinkIndex;
next: Oop = RealiFetch[nextReflLoc];

RealSmash[firstReflLoc, next];
RealSmash[nextRefLoc, nilPointer];
END;
END;
END;

AddFirstLinkTolList: PROCEDURE [1ink: Oop, 1ist: Oop] =
BEGIN
listBase: VirtualAddress
TinkBase: VirtualAddress

Base[Of[1ist]];
Base[0f[1ink]];

-- Check to see if we interrupted a method that was changing
-- the process list.

ListCheck[1ist];

IF IsEmptylist[listBase]
THEN Mem.QSmashPointer[lastLinkIndex, listBase, 1ink];

Mem.QSmashPointer[nextLinkIndex, 1inkBase,
Mem.QFetchPointer[firstLinkIndex, listBase]];
Mem.QSmashPointer[firstLinkIndex, listBase, link];
Mem.QSmashPointer[myListIndex, TinkBase, list];

END;

<<
AddLastLinkToList: PROCEDURE [1ink: Oop, list: Oop] =
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BEGIN
TistBase: VirtualAddress
TinkBase: VirtualAddress

= Base[Of[1ist]];

= BasefOF[ Link]];

-- Check to see if we interrupted a method that was changing
-- the process Tist.

ListCheck[ TistT];

IF IsEmptyl.ist[1istBase]

THEN Mem.QSmashPointer[firstLinkIndex, 1istBase, 1ink]

ELSE Mem.SmashPointer[nextLinkIndex,
Mem.QFetchPointer[lastLinkIndex, listBase], Tink];

Mem.QSmashPointer[TastLinkIndex, 1istBase, link];
Mem.QSmashPointer{nextlLinkIndex, TinkBase, nilPointer];
Mem.QSmashPointer[myListIndex, TinkBase, T1ist];
END;

>>

AddLast: PROCEDURE [Tist, 1ink: Oop] = BEGIN

firstRefLoc: PhysicalAddress = Loc[Of[Tist]]
+ objectfieldBase + firstLinkIndex;
1astReflLoc: PhysicalAddress = firstRefloc + lastLinkIndex - firstLinkIndex;
first: Oop = RealFetch[FfirstReflLoc];
last: Oop = RealFetch[lastReflLoc];
TinkNextReflot: PhysicalAddress = Loc[Of[1ink]]
+ objectrieldBase + nextLinkIndex;

LinksCheck[first, last];

IF first = nilPointer
THEN RealSmash[firstReflLoc, tink]
ELSE RealSmash[Loc[Of[last]] + objectFieldBase + nextlLinkIndex, 1ink];

Mem.RefI[1ink];

RealReplace[lastRefLoc, 1ink];

RealReplace[linkNextRefLoc, nilPointer];
RealReplace[linkNextRefLoc + myListIndex - nextlLinkIndex, list];
END;

IsEmptyList: PROCEDURE [1istBase: VirtualAddress] RETURNS [BOOLEAN] =
INLINE BEGIN
RETURN[Mem.QFetchPointer[firstLinkIndex, 1listBase] = nilPointer];
END;

<K

IsEmptyListLoc: PROCEDURE [1istLoc: PhysicalAddress] RETURNS [BOOLEAN] =
INLINE BEGIN
RETURN[RealFetch[listLoc + firstLinkIndex + objectFieldBase] = nilPointer];
END;

>

<«

ListIsFullOfCorrectness: PROCEDURE [1istBase: VirtualAddress]
RETURNS [BOOLEAN] =
BEGIN

-- Check to make absolutely sure that the argument is a valid
-- list. _

nextLink: Oop ¢« Mem.QFetchPointer[firstLinkIndex, 1istBase];
previous: Oop « nilPointer;
WHILE nextLink # nilPointer DO
previous « nextlLink;
nextLink « Mem.FetchPointer[nextLinkIndex, previous];
ENDLOOP;
RETURN[previous = Mem.QFetchPointer[lastLinkIndex, TistBase]];
END;
>

ListCheck: PROCEDURE [1ist: Oop] = INLINE BEGIN
Toc: PhysicalAddress = Loc[Of[1ist]] + objectFieldBass;

LinksCheck[RealFetch[loc + firstLinkIndex], RealFetch[loc + nextLinkIndex]];
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END;

LinksCheck: PROCEDURE [firstlink, lastlink: Oop] = INLIMNE
BEGIN

-- Check to make absolutely sure that we have a valid Tist.
previous: Oop « nilPointer;

WHILE firstlink # nilPointer DO
TinkRefLoc: PhysicalAddress « Loc[Of{firstlink]]
+ nextLinkIndex + objectFieldBase;

previous « firstlLink;
firstLink « RealFetchf1inkReflLoc];
ENDLOOP;

IF previous # lastLink THEN Bletch["Process 1ist invalid"G];
END;

-~ Clock Primitives

PrimitiveTickWordsInto: PUBLIC PROCEDURL =
BEGIN

-- Stuff the current reading of the millisecond clock into the
-- receiver, checking first to make sure that the receiver is
-= roomy enough,.

-~ The receiver here is Time class!! ARGUMENT is byteArray

byteArray: Oop = Mem.StackTop[];
byteArrayBase: VirtualAddress « NULL;
classBase: VirtualAddress « NULL;
Tength: CARDINAL « NULL;
time: LONG CARDINAL = MillisecondClock[T];
--currentWord: CARDINAL « NULL;
classBase « Base[Of[Mem.FetchClass[byteArray]]];
IF Mem.IsWordsf{classBase] THEN
ERROR PrimitiveFail; -- [reason: "Bad receiver for PrimitiveTickWordsInto"L];
length « Mem.FetchByteLength[byteArray];
IF Tength < 4 THEN
ERROR PrimitiveFail; -- [reason: "Undersized receiver for PrimitiveTickWordsInto"L];
byteArrayBase « Base[Of[byteArray]l];

PMemSmashf{byteArrayBase, Inline.BITROTATE[Inline.LowHalf[time], 81]7;
PMemSmash[byteArrayBase + 1, Inline.BITROTATE[Inline.HighHalf[time], 8]];
<<

currentWord « Intine.LowHalf[time];

Mem.QStoreByte[0, byteArrayBase, Inline.LowByte[currentWord]];
Mem.QStoreByte[1l, byteArrayBase, Inline.HighByte[currentWord]];
currentWord « Inline.HighHalf[time];

Mem.QStoreByte[2, byteArrayBase, Inline.LowByte[currentWord]]
Mem.QStoreByte[3, byteArrayBase, Inline.HighByte[currentWord]
>>

if

FOR index: CARDINAL IN [4..length) DO
Mem.QStoreByte[ index, byteArrayBase, 0];
ENDLOOP;

[]1 « Mem.Pop[]; -- return self by popping arg array

END;

PrimitiveTimeWordsInto: PUBLIC PROCEDURE =
BEGIN

-- Stuff the current reading of the GMT clock into the receiver,
-~ checking first to make sure that the receiver is roomy enough.

byteArray: Oop = Mem.StackTop[];
byteArrayBase: VirtualAddress « NULL;
classBase: VirtualAddress « NULL;
Tength: CARDINAL « NULL;
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tima: LONG CARDINAL =
System. SecondsSincefpoch[gmt: System.GetGreenwichMeanTime[]] +
2114294400
--currentWord: CARDINAL « NULL;
classBase « Base[OFf[Mam.FetchClass[byteArray]|];
IF Mem.IsWords[classBase] THEN

ERROR Primitivelail; -- [reason: "Bad receiver for PrimitiveTickWordsInto"L];

tength « Mem.fFetchBytelength[byteArray];
I length < 4 THEN

ERROR Primitivefail; -- [reason: "Undersized receiver for PrimitiveTickWordsInto"L];

byteArrayBase ¢« Base[Of[byteArray]];

PMemSmash[byteArrayBase, Inline.BITROTATE{Inline.LowHalf[time]. 877;

PMemSmash[byteArrayBase + 1, Inline.BITROTATE[Inline.HighHalf[cime], 81];

<«

currentWord « Inline.LowHalf[time];

Mem.QStoreByte[ 0, byteArrayBase, Inline.LowByte[currentWord]};

Mem.QStoreByte[ 1, byteArrayBase, Inline.HighByte[currentWord]];
currentWord ¢« Inline.HighHalf[time];

Mem.QStoreByte[ 2, byteArrayBase, Inline.LowByte[currentWord]];

Mem.QStoreByte[ 3, byteArrayBase, Inline.HighByte[currentWord]];
>>

FOR index: CARDINAL IN [4..length) DO
Mem.QStoreByte[index, byteArrayBase, 0];

ENDLOOP;
[] « Mem.Pop[]; -- return self by popping arg
END;

PrimitiveSignalAtTick: PUBLIC PROCEDURE =
BEGIN

-- Arrange for an AsynchronousSignal to happen at some specified
-- setting of the millisecond clock. Be sure that timerSetting is
-- at least four bytes long. If semaphore is not a Semaphore,

-- cancel the current timer setting. :

timerSetting: Oop = Mem.StackTop[]; :
timerSettingBase: VirtualAddress = Base[Of[timerSetting]];
semaphore: Oop = Mem.StackAccess[1]; .
messageReceiver: Oop = Mem.StackAccess[2];

timerValue: LONG CARDINAL « 0;

nowValue: LONG CARDINAL « NULL;

-- Check to see if we have merely been called to abort the current
-- timer setting.

IF Mem.FetchClass[semaphore] # classSemaphorePointer THEN
BEGIN

-- Suggest to the current timer process that it should abort.

KiliTimer[];
Mem.TernaryPrimReturn[messageReceiver];
RETURNL ];

END;

-- Check out timersetting and make sure it has the right stuff.

IF OopIsSmallInteger[timerSetting]

OR FetchDeltaWord[
DeltaWordFrom[ timerSettingBase - objectFieldBase]].hasPointers

OR Mem.FetchBytelLength[timerSetting] < 4

THEN ERROR PrimitiveFail; -- [reason: "Bad clock value"L];

-- Get the current timer process to abort.

Kil1Timer[];

-- Extract the desired clock setting for the next signal.

timerValue « Inline.DBITSHIFT[
LONG[Inline.BITROTATE[PMemFetch[timerSettingBase + 1], 81],
16]

+ LONG[Inline.BITROTATE[PMemFetch[timerSettingBase], 8]1];
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<<
FOR index: CARDINAL DECREASING IN [0..4) DO
timerValue « Inline DBITSHIFT[ timerVaiue, 87;
timerValue « Inline.DBITOR[ timerValue,
LONG[Mem.QFetchByte[index, timerSettingBase]]];
ENDLOOP;
>>

-- Some values of the "millisecond clock" are UNOBTAINABLE: the
-~ System pulses-clock will wrap hefore these values are achieved.
-~ Wrap the specified timer setting into the actual range of the
-- clock.

timerValue « timerValue MOD clockModulus;

-- Find out the current setting of the millisecond clock.

nowValue « MillisecondClock[];

IF nowValue >= timerValue THEN

-- The desired time for the signal has already occurred.

-- Generate the signal immediately.
SynchronousSignal[semaphore]

ELSE
BEGIN

-- Launch a process that will signal at the desired value of
-- the millisecond clock. Make sure that it runs at foreground
-~ priority.

Process.SetPriority[Process.priorityForeground];
currentTimerProcess « FORK Timer[signal: semaphore, at: timerValue];
Process.DetachfcurrentTimerProcess]; .
Process.SetPriority[Process.priorityNormal];
END;

Mem.TernaryPrimReturn[messageReceiver];

END;

-- Time utilities

MiTllisecondClock: PROCEDURE RETURNS [LONG CARDINAL] =

BEGIN .

pulses: LONG CARDINAL « System.GetClockPulses{].pulses
- initialPulses.pulses;

returnValue: LONG CARDINAL ¢
System.PulsesToMicroseconds[ LOOPHOLE[pulses/1000, System.Pulses]]

+ (System.PulsesToMicroseconds[LOOPHOLE[pulses MOD 1000, System.Pulses]]
/ 1000); :

RETURN[ returnValue];

END;

Timer: PROCEDURE [signal: Oop, at: LONG CARDINAL] =

BEGIN

nowValue: LONG CARDINAL « MillisecondClock[];

WHILE nowValue < at DO !

- msec: LONG CARDINAL « at - nowValue;

msecToWait: Process.Milliseconds « LOOPHOLE[Inline.LowHalf[msec]];
ticksToWait: Process.Ticks ¢« Process.MsecToTicks[msecToWait];
Process.Pause[ticksToWait ! ABORTED => GO TO Aborted];

-- Suspenders and belt. If this global doesn't point to us,
-- a signal is definitely not wanted from us ever.

IF currentTimerProcess # Process.GetCurrent[] THEN RETURN[];

nowValue « MillisecondClock(];

ENDLOOP;
AsynchronousSignal[signal];
currentTimerProcess ¢ NIL;
RETURN[ ;
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EXITS Aborted =>
BLGIM
currenttimerProcess « NIL;
RETURN[ };
END;
LND;

Ki11Timer: PUBLIC PROCEDURE =
BEGIN
If currentTimerProcess # NIL THEN
Process.Abort|currentTimerProcess !
Process.InvalidProcess => CONTINUE];
END;

local inlines for speedup

<< :
SmashPointer: PROCEDURE [fieldIndex: CARDINAL, oop: Oop, valuePointer: Qop]
= INLINE {

lToc: PhysicalAddress = Loc[Of[oop]}] + (objectFieldBase + fieldIndex);

Mem.RefD[RealfFetch[loc]]; --DecreaseReferences

RealSmash[loc, valuePointer];

Mem,.RelI[valuePointer] }; --IncreaseReferences

QSmashPointer: PROCLEDURE
[fieldIndex: CARDINAL, base: VirtualAddress, valuePointer: Oop]
= INLINE {
Toc: PhysicalAddress = Physical[base + fieldIndex];
Mem.RefD[RealFetch[loc]]; --DecreaseReferences--
RealSmash[loc, valuePointer];
Mem.RefI[valuePointer] }; --IncreaseReferences--
>>

RealReplace: PROCEDURE [loc: PhysicalAddress, value: Oop]
= INLINE BEGIN
Mem.RefD[RealFetch[loc]];
RealSmash[loc, value];
Mem.RefI[value];
END;

END.
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{ BBT.dfn

Definitions for bitb1t in Rum, the Dandelion Smalltalk-80 microcoded virtual machine.

by T Tokunaga, J Trow

9-Feb-88 17:33:52

Copyright 1985, 1988 by Xerox Corporation.

{ R, RH

{ U register }

BBT.dfn

A11 rights reserved. }

register }
RegDef [sourcelndex, R, 0]:
RegDef [destAddrlow, R, 1]:
RegDef [sourceAddrLow, R, 2]
RegDef [halftoneAddrLow, R, 47:
LLZA L LS Masa St‘ck AREAAREA b }
RegDef [uDestBitMap, u. 2]:
RegDef [uH, u, 371
RegDef [ul, u, 3L:
RegDef [uDestAddrLow, u, 47:
RegDef [uDestWidthA, u, 41
RegDef [uDestAddrHigh, u. §]:
RegDef [uDestHeightA, u, 5]:
RegDef [uDestDelta, u, 67:
RegDef [uMaskl, u, 77;
RagDef [uMask2, U, 8]:
RegDef [uSkewMask, u, 97:
RegDef [uCurrentDispBitMap, u, 97
RegDef [uMisc, U, O0A]:
RegDef [uHalftoneAddriow, U, 0B]:
RegDef [uSourceAddriow, U, oC]:
RegDef [uSaveHighAddr, U, 00];
RegDef [uNWordsM1, U, 0E];
{‘lllttltt# U btock 1 LIRS AL L] }
RegDef [uSavelIPL, u, 147;
RegDef [uSavelIPH, u, 17%:
RegDef [uSaveStackL, u, 197
RegDef [uSaveStackH, u, 1A];
RegDef [uSaveHomel, U, 18]:
RegDef [uSaveHomeH, u, 107:
RegDef [uArgument, U, 1E]:
{ti!‘i‘*ttt U b‘]ock AR A LLA L L AL L
RegDef [uSourceDelta, U, 24];
{t‘l““!t‘ U block 3 #*¥sdrsidins }
RegDef [uClipHeight, u, 317;
RagDef [uDestMap, u, 317;
RegDef [uCl1pWidth, u, 34]:
RegDef [uBBTTemp, U, 34];
RegDef [uStartBits, U, 35];
RegDef [uClipY, u, 35];
RegDef [uW, u, 37]:
RegDef [uDX, u, 387
RegDef [uBooleans, u, 3C]:
(#“##‘#“\O U block 4 WO )
RegDef [uCombinationRule, u, 427:
RegDef [uDestForm, U, 43]:
RegDef [uSourceform, U, 44]:
RegDef [uSX, u, 477:
RegDef [uHalftoneForm, u, 48];
RegDef [uDestX, U, 4c]:
RegDef [uDestY, U, 4p7];
RegDef [uSkewWord, U, 4E]:
RegDef [uSourceX, u, 4F];
RegDef [uPrevWord, U, 4F]:
(".“.l“‘i U b‘]ock 5 PRI RS LR L] }
RegDef [uDY, U, 66];
RegDef [uvDir, U, 68];
RegDef [uHDir, U, 5C]:
RegDef [uSY, U, 5D];
RegDef [uHalftoneWord, U, 6D7;
{t'ti‘i‘##' U block 8 LLLAL AL ELY 2]} }
RegDef [uSourceY, u, 63]:
RegDef [uMergeMask, U, 83}
RegDef [uDestWidth, U, 8A]:
RegDef [uWord, U, BA];
RegDef [uDestHeight, U, 68]:
RegDef [uNWords, U, 68];
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RegDef [skew, RH, 03:
RegDef [destAddrHigh, RH, 1];
Reglef [sourceAddrHigh, RH, 27:
RegDef [halftoneAddrHigh, RH, 47;
{ save smalltalk instruction pointer }
{ save smalltalk stack pointer }

{ save smalltalk home context pointer }
{ combinatin Rule }

—



RegDaf [uClipX, U, 6D];
RegDef [uHM1, U, 6F]:

Ao o o R R R R R AN RS
LTI TR constant LTI T
A e e e L L T R T YL

Set [CSBforCursorHigh, 21;
Set [CSBforCursoriow, 0F07:

Set [destFormIndex, firstFie1d0fObject];
Set [diffDFAndHF, 2]:

Set [diffCurrentBitMapAndCursor, Sub [cursorBitmapOopOffset, displayBitmapOopOffset]]:
Set [halftoneformIndex, Add [firstFieldOfObject, 2]]:

Set [difFieldAndSize, Sub [firstfiel1dOfObject, sizeFieldOffset]]:
Set [firstFie1dOfObjectMl, Sub [firstFiel1dOfObject, 1]]:

{ gotSTFormMapBase : L2

Set [getDestBitsAfterMInt, 0];
Set [getDestBits, 1]
Set [getSourceBits, 27;

Set [formMapBaseIndex, firstFieldOfObject];
Set [formMapBitsNoIndex, Add [1, firstFieldOfObject]];:
Set [formBitsIndex, firstFi1e1d0fObject];

Set [formWidthIndex, Add [1, formBitsIndex]];
Sat [formHetightIndex, Add [1, formWidthIndex]];;

{ checkSmalllnt: L1}

Set [checkCombinationRule, 0];
Set [checkDestX, 11:
Set [checkDestY, 27
Set [checkDestWidth, 31
Set [checkDestHeight, a];
Set [checkSourceX, 5]
Set [checkSourcaY, 6]:
Set [checkClipX, 71:
Set [checkCl1ipY, 8]
Set [checkClipWidth, 9
Set {chackClipHaight, 0A]:
Set [checkSourceFormHeight, 0B]:
Set {checkSourceFormWidth, 0c]:
Set [cursorWidth, 007];
Set [getwidth, 0E]:
Set [cursorWidthl, OF]:
{ checkSmal1int2: L1}
Set [chackDestFormWidth, 0]:
Set [checkDestFormHetight, 17;
Set [getwWidth, 21:
Set [getHeight, 3]:
{checkWidthAndHaight: L3 }
Set [checkClip, 0]:
Set [checkDest, 1]:
Set [checkSource, 27:
{makeRightMasks}
Set [getMasklAgain, 0]:
Set [getMask2Again, 1];
Set [getMask1l, 2]
Set [getMask2, 3]s
Set [computeSkewMasks, 4];
{bbtMultiply: L3}
Set [getSourceMul, 0];
Set [getDestMul, 11;
Set [widthAndHeight, 2];
{getSeveralMasks --- get skew, maskl, mask2}
Set [getMasks, o];
Set [getMasksAgain, 17
{chockFormNi1}
Set [checkSourceFormAgain, 0]:
Set [checkHalftoneFormAgain, 17
{b1tBBTShift}
Set [bitShiftSkewP, 0];
Set [bitShiftSkawM, 17;
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{checkMInt}
Sat [bbtCheckMInt,

{updateCursor}
Set [cursorAndDest,
Set [cursorAndSource,

{rostoreStatus}
Set [bitbitFinished,
Set [bith1tNotFinished,
Set [primFail,
Set [noTransfer,

{ checkRange: L2 }
Set [checkXRange,
Set [checkYRange,

{calSkewWord: L3 }
Set [skewWord,
Set [skewWordl,
Set [comb0D,

{write: L2 }
Set [combODO1,
Set [comb0DO2,
Set [combODO3,
Set [comb0DO4,
Set [comb0DOG,
Set [comb0DO7,
Set [comb0DO8,
Set [combODO9,
Set [combODOB,
Set [comb0DOC,
Set [comb0DOD,
Set [combODOE,

{mergeSrcAndDest: L2 }
Set [hP1SFormN11,
Set [hP1NoLast,
Set [hP1NoLastSFNonN11,
Set [hM1SFormN11,
Set [hMiNoLast,
Set [hM1SFormNonNi1,
Set [hMiNoLastSFNonN1i1,
Set [hP1SFarmNonNit,

{ Edit history:

22-Jan-86 15:41:19 Tokunaga.fx

BBT.dfn 9-Feb-868 17:33:54 PST

i {must be odd}

1: {must be even}
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{ BBT.mc
Bitb1t primitive for Rum, the Dandelian Smalltalk-80 microcoded virtual machine.
by T Tokunaga, M Sakakibara, J Trow
9-Feb-86 18:18:57

Copyright 1985, 1988 by Xerox Corporation., A1l rights reserved. }

{ <primitive: 96> B1tBit >> copyBits

Perform the movement of bits from one Form to another described by the instance variables of the receivar. Fail 1f any instance
variable 1s not of the right type (Integer or Form) or if combinationRule 1s not between 0 and 15 inclusive. Set the variables
and try again (BitB1t>>copyBitsAgain).

input:
output:
smash: }
primitiveCopyBits:
uSaveIPL ipLow, cl;
ipLow 1pHigh , c2;
uSaveIPH iplLow, ¢3; { save Smalltalk Instruction Pointer }
uSaveStackL stacklLow, cl;
stackLow stackHigh, c2;
uSaveStackH stacklLow, ¢3; { save Smalltalk Stack Pointer }
uSaveHomelL homeLow, cl;
homeLow hemeHigh, c2;
uSaveHomeH homelow, c3: { save the Pointer to home context }
checkMesaStackP:
Xbus ErrnIBnStkp, XDisp, cl; { X [12~15] ~stackP}
DISP4 [bitBItHowBigStack, 77, c¢2; { Only for case of Mesa Int }
stackLow uSaveStackL, GOTO [normalEntry], c3, at [OF, 10, bitBl1tHowBigStack];

{ ------------------------------------
(At this point, part of the Parameters of Smalltalk BitB1t are stored in following order }
{ _________________________
Qop for bitb1t Argument | uDestBitMap | uo2
Ltoop counter (Vertical) | ol | uo3l
Destination Addrass(low) | uDestAddrLow i uo4
Destination Address(high) | *uDestAddrHigh | uos
uSource, Dest Delta | *uDestDelta | uos
uMaks1 | Maskl | uo7
uMask2 | Mask2 | uos
uSkewMask | skewMagk | uog
uMisc {  *Misc | Uoa
uNWords | NwWords | yos
uHalftoneAddrLow | HalftoneAddrLow | uoc
uSourceAddriow | SourceAddrlow { uop :
uSaveHighAddr | *SaveHighAddr | UOE
“drunaansrniyDgstAddriigh
00 - 03 ¢ unused
04 - 07 : combinationRule
08 - 15 : destination Address high
AR GRR R (M{gc
00 ~ 03 : DY's offset( LS Nibble)
04 ~ 07 1 skew
08 : unused
09 ¢ vDir = -17
0A : hDir = -17
o8 ¢ unused
0c : skew = 07
1] 1] : halftoneFormNIL -- 1 -> halftoneForm = N11, 0 -> halftoneform nonNi1l
0E : sourceFormNIL -- 1 -> sourceform = Ni1, 0 -> sourceform nonNt1
OF : preload -- 1 -> preload True(uPreload=all 1), 0 -> preload False(uPreload=0)
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*AaRBOsERRRIROY ySayeHighAddr

00-07 : High address of Source bitMap

08-0F : High address of Halftone bitmap
LR LR RS TR LR ] uDestDe]ta

00-07 : source Delta

08-0F ¢ dest Delta

Note : 1t means that these parameters without * marking is used for calculating the parametar again used in copylLoop

{ Now, We calculate the parameter(maskl, Mask2, skewMask, skew, vDir, hDir, preload)

afterMesalnt:
temp2Low uMisc, XwdDisp,

aftarMesalnti:
Q 1, DISP2 [checkDirMInt],

{¥Dir = hDir = 1}
uvDir Q,
uHDir Q, GOTO [checkSkew],

{vDir = 1, hDir = -1 }
uHDir temp2Low xor ~temp2lLow,
uvDir Q, GOTO [checkSkew],

{vDir = -1, hDir = 1}
ulDir Q,
uvDir temp2Low xor ~temp2Low, GOTO [checkSkew],

{vDir -1, hDir = -1}
uVDir temp2Low xor ~temp2Low,
uHDir temp2Low xor ~temp2low,

cheackSkew:
temp3tow temp2Low and OF, YDisp,
0c-0F: booleans}
uBooleans temp3Low,
BRANCH [skewNonZeroAfterMInt, skewZeroAfterMInt, 7],

skewNonZaroAfterMInt:
sourcelndex temp2lLow LRot8,

sourceindex sourcelndex and OF,
skew sourcelndex LRotO,
GOTO fcheckForm],

skewZaroAfterMInt:
skew O,
checkForm:

temp3lLow wuDestDelta, XLDisp,

destAddrLow temp3Low and OFF, BRANCH [destDeltaP, destDeltaM, 1],

destDeltaM:
destAddriow destAddriow xor ~OFF,

Noop,
Noop,
dastDeltaP:
uDestDelta destAddrLow,

Xbus uBooleans, XDisp,
sourcelndex wuSaveHighAddr, DISP4 [checkFormNil, 97,

{both nonNi1}
bothNonN11:
templHigh sourcelndex LRotO,

templLow uHalftoneAddriLow,
temp2Low temp2Low LRot4,
ubY temp2low,

raest.oreSAddr:
otLow sourcelndex LRot8,
sourceAddrHigh otLow LRotO,
sourceAddrLow uSourceAddrLow,

restoreSDelta:
temp3Low temp3Low LRot8, XLDisp,

temp3Low temp3Low and OFF, BRANCH [sourceDeltaP, sourceDeltaM, 1],

sourceDeltaM:
temp3Low temp3Low xor ~OFF, GOTO [sourceDeltaPi],

BBT.mc 9-Feb-86 16:16:58 PST

c3,

cl;

c2,
[ H

c2,
c3:

c2
cd;

c2,
c3;

cl

c2;

c3;

cl;
c2
c3;

c3

cl:

c2;

c3,

cl
c2;
cd;

cl;
c2;
c3;

cl;
c2;

[N

used in copybit Loop, again. }

at [07, 10, bitBT1tHowB1igStack]:

at {0, 4, checkDirMInt]:

at {1, 4, checkDirMInt];

at (2, 4, checkDirMInt];

at [3, 4, checkDirMInt];

{temp2low = 00-03:0Y, 04-07:skew, 09:hdir, OA:vDir,

{restors skew}

{restore skew}

3 { create minus value for destDelta}

+ {DestDelta}

at [9, 10, checkFormN11]: {highaddress of halftone}
{low address of halftone form}

{save dy's offset}

{highaddress of source}
{low address of source Form }

{ check sourceDelta < 0}



sourceDeltaP:
Noop.
sourcaleltaPl:
uSourceDelta temp3lLow,
sourceAddriow sourceAddrLow + temp3Low, GOTO [bothNi1AfterMInt],

{SForm=ni1, HForm=nonNi1}
sNiThNonNi1:
tempiHigh sourcelndex LRotO,

templLow uHalftoneAddriow,
temp2Llow tempZ2Low LRot4,
temp2Llow temp2lLow and Of,

uDY temp2Low, GOTO [bothNilAfterMIntl],

{SForm=nonN1il, HForm=nil1}
sNonNiThN41:
GOTO {restoreSAddr],

{both ni1}
bothNi1AfterMIntl:

Noop,
bothN11AfterMInt:
otlLow uDestAddrHigh,

destAddrHigh otLow LRotO,
otLow otlLow LRot8,
uCombinationRule otlow,

goVloopMInt:
otLow wuDestAddrlLow
destAddrLow destAddrLow + otLow, Xbus wuBooleans, XDisp,
L2 bbtCheckMInt, GOTO (startV_Loopl],

{
}
normalEntry:
MAR [stackHigh, stackLow + 07,
L1 getParameter,
otLow MD, CALL [otMap2Bank0],
normalEntryl:

templLow templLow + firstFie1dOfObject,
the destinationForm }

uArgument otlow,

Q ntl1Pointer,

{ Now get the B11B1t Argument }

normalEntry2:
MAR [templHigh, templLow + 0],
templLow templlLow + 1,
destAddrLow MD,

normalEntry3:
MAR [templHigh, tempiLow + 0],
templLow templlow + 1,
sourceAddriow MD,

normalEntry4:
MAR [templHigh, tempilLow + 0],
templLow templLow + 1, L1 checkCombinationRule,

otlLow MD,
00"..‘!‘.}

[] otLow and nonPointerMask, ZeroBr,

[] destAddrLow and nonPointerMask, ZeroBr,
BRANCH [$. halftoneNonOop],

[] sourceAddrLow and nonPointerMask, ZeroBr,
BRANCH [$, destinationNonOop],

normalEntrys:
MAR [templHigh, tempiLow + 0], BRANCH [$, sourceNonOop],
uDestForm destAddriow, CALL [checkSmalllInt],

normalEntry66:
[] temp2Low and ~OF, ZeroBr,
BRANCH [combinationRuleTooBig, $].
Noop,

normalEntryé:
MAR [templHigh, templLow + 0], L1 checkDestX,
uCombinationRule temp2Low, CALL [checkSmalllInt],
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c3;

cl;
c2;

c3,
cl;
c2;
c3;

cl;

cd,

€2;
c3,
cl;
c2;
c3;
cl;

c2;

c2;
c3;

cl,

c2;
c3;

cl;
c2;

cd;

c2:

cl
c2;
c3;

cl;
c2;

{ sourceDelta}

at [0B, 10, checkFormNi1];

{ halftone form address}

{dy's offset}

at [0D, 10, checkFormNi1];

at [0F, 10, checkFormNi1]; {otLow=destdelta} |

{otLow=destdelta}

{ restore destination address (16 bit)}

{ get the real address of object }

at [getParameter, 10, otMap2BankO-return]: { Point

{ save the original Oop }

{ point the SourceFarm }

i { get destination Form *#%ex 1

(AL AR ELRY )

; { point the halftoneForm }

{ get source Form *#*eevss 1

LLLEE R LR L]
{ point the combinationRule }

: { get halftoneForm and check three Oop of Form

{save destination Form }

at [checkCombinationRule, 10, checkSmallInt-return];



normalEntry7:
MAR [templHigh, templlow + 0], L1 checkDestY,
uDestX temp2Low, CALL [checkSmallInt],

normalEntry8:
MAR [templHigh, templlLow + 0], L1 checkDestWidth,
uDestY temp2Low, CALL [checkSmalllnt],

normalEntry9:
MAR [templHigh, templLow + 0], L1 checkDestHeight,
uDastWidth temp2lLow, CALL [checkSmalllnt],

normalEntryl10:
MAR [tempiHigh, tempiLow + 0], L1 chackSourceX,
uDestHeight tempZ2lLow, CALL [checkSmalllnt],

normalEntryll:
MAR [templHigh, templlLow + 0], L1 checkSourceY,
uSourceX temp2low, CALL [checkSmallIat],

normalEntryi2:
MAR [templHigh, templLow + 03, L1 checkCl1pX,
uSourceY temp2Low, CALL [checkSmalllnt],

nornalEntryi3:
MAR [templHigh, tempiLow + 0], L1 checkClipyY,
uC1ipX  temp2Low, CALL [checkSmallint],

normalEntryl4:
MAR [templHigh, templLow + 0], L1 checkClipWidth,
uCl1pY temp2Low, CALL [checkSmallInt],

normaléntryl6:
MAR [templHigh, templLow + 0], L1 checkClipHeight,
uClipWidth temp2lLow, CALL [checkSmallInt],

normalEntryl6:
[1 sourceAddrLow - Q, ZeroBr, {Q : ntlPointer)}
[l otLow - Q, ZeroBr, BRANCH [sourceFormNonNi1XX, sourceFormNi1XX],

sourceFormNonN{1XX:
destAddrLow 0, BRANCH [halftoneFormNonN11XX1, halftoneFormN11XX1],

sourceFormN11XX:
destAddrLow 2, BRANCH [halftonsFormNonN{i1XX1, halftoneFormN11XX17,

halftoneFormNonN11XX1:
GOTO [saveOop],

halftoneFormNi1XX1:
destAddrlow destAddrlow or 4, GOTO [saveOop],

saveQop:
uBooleans destAddrLow,
halftoneformNi1}
Q uClipHeight temp2Low,

normalEntryl7:
uSourceForm sourceAddriow,
uHalftoneForm otLow,

c {i“‘t“tt“‘t‘i““ debug iti.m“i“O0""‘0“""““““#‘.}
L1 1,

chackDebug:
LiD4isp,

BRANCH [$, normalEntryl8, OE],
L2 primFail, GOTO [primitiveFaiiBitB1t1],
{“i““ﬂ‘i'#tii‘!i. debug !‘!‘W"#'.1‘iiil'!i‘.t..“lt’!‘!*"}

ci, at [checkDestX, 10, checkSmallInt-return];
€2;

c1, at [checkDestY, 10, checkSmaliInt-return];
c2;

cl, at [checkDestWidth, 10, chackSmalllnt-return];
c2;

ci, at [checkDestHeight, 10, checkSmallInt-return];
c2;

cl, at [checkSourceX, 10, chsckSmalllnt-return];
c2;

cl, at [checkSourceY, 10, checkSmalllnt-return];
c2;

cl, at [checkC1lipX, 10, checkSmalilInt-return];
c2;

cl, at [checkClipY, 10, checkSmallInt-return];
c2:

cl, at [checkClipWidth, 10, checkSmallInt-return];
c2;

cl, at [checkClipHeight, 10, checkSmalllnt-return];

c2;

c3;

¢3; { halftoneform = nil }

cl;

cl

{ sourceForm = nil }

c2; {save the boolean. so far sourceformNil,

¢3; {save clipHieght}

cl: {save sourceForm}
c2; {save halftoneform}

c3;

cl;
c2;
cd;

{If destWidth<=0 OR destHeight<=0 OR c11pWidth<=0 OR clipHeight<=0 THEN immediately Return, Nothing is done }

normalEntryi8:
[] temp2Low - 1, NegBr,

temp2Low uCTipWidth, BRANCH [$, clipHeightless0],
[1 temp2Low - 1, NegBr,
temp3Low uDestWidth, BRANCH [$, clipwidthLess0],

normalEntryl19:;
temp3Low temp3Low - 1, NegBr, L3 checkClip,

{ In Height, we check whether the area size(width*height) is greater than §46407.
Width, NOTE :::: temp2Low, Q, sourcelndex, templLow is smashed in the routine }

{ Q : height, temp2Low :

otLow uDestHeight,
BRANCH [{CALL} checkWidthAndHeight, destWidthlLess0],

otlLow otlLow - 1, NegBr,
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c3; { check clipHeight <= 0 }
cl;

¢2: { check clipWidth <= 0 }
c3;

cl;

If 1t is true, it cause a primitive fail }

c2;

c3, at [checkClip, 10, checkWidthAndHeight-return];



normalEntry20:
BRANCH [§, destHeightLess0],
otLow uDestForm, L1 getDestFormData,
CALL {otMap2Bank0],

getDestination:

MAR templlLow [tempiHigh, templlLow + firstFisl1dOfObject],
gotDestinationX:

templlLow templlLow + 1, BRANCH [noPCGetDest, yesPCGetDest, 1],

yasPCGetDest:
templLow templlLow + OFF,

MAR [tempiHigh, templLow + 0], GOTO [getDestinationX],

noPCGatDest:
sourcelndex MD {destination bitmap},

getDestinationl:
temp3Low uRumRecordlow,
temp3High uRumRecordHigh,
temp3Low temp3Low + displayBitmapOopOffsat,

getDestination2:
MAR [temp3High, temp3Low + 0],
[] sourceindex and nonPointerMask, ZeroBr,
uDestBitMap sourcelndex, temp3Low MD {display bitmap},
BRANCH [$, destinationfFormNonOop],

getDestination3d:
[] temp3Low xor sourcelndex, ZaroBr,

uCurrentDispBitMap temp3Low,
BRANCH [noDestAndCurrent, yesDestAndCurrent],

{ destAddrlow = uBooleans }
yasDestAndCurrent:
temp3Low 3,

yasDastAndCurrantl:
temp3low temp3Low LRot8,
temp3Low temp3Low or 28,
uDestHeightA temp3lLow,

yesDestAndCurrant2:
temp3Low 4,
temp3Llow temp3lLow LRot8,
uDestWidthA temp3Low,

yesDestAndCurrentd:
destAddrLow destAddrLow + 80,
GOTO [noDestAndCurrent3i],

noDastAndCurrent:
templlow tempiLow + 1, { Point the Form.Width }

noDestAndCurrentl:
MAR [templHigh, templLow + 0], L1 checkDestFormWidth,
CALL [checkSmaliInt2],

{tempiLow points the Height, since it 15 incremented by 1 in checkSmallInt2 routine }

noDestAndCurrent2:
MAR [templHigh, templlLow + 0], L1 checkDestFormHeight,
uDestWidthA temp2Low, CALL [checkSmallInt2],

noDestAndCurrant3:

uDestHeightA temp2Low, L3 checkDest,

Q uDestWidthA, CALL [checkWidthAndHeight],
noDestAndCurrent3i:

uBooleans destAddrlow, GOTO [clipRangel],

destinationFormNonQop:
L2 primFail, GOTO [primitiveFai1Bi1tB1t2],

C1ipRange

{First of all, we check the X-coordinate }
clipRangel:
Noop,
sourceAddrLow uSourceX,
destAddrLow uDastX,

clipRange:

sourcelndex uDestWidth,
temp2Low uClipX, L2 checkXRange,
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cl;
c2;
c3;

-

c

c2;

c3:

cl;

c3;

cl;
c2;
c3;

cl:
c2;
c3;

cl;

c2;

c3:

cl;
c2;
c3;

cl;
c2;
c3;

cl;
c2;

c3;

cl;
c2;

cl,
c2;

cl,
c2;

c3,

cl;

cl;
c2;
c3;

cl;
c2;

at [getDestFormData, 10, otMap2BankO-return];

{ get Form BitMap Oop }

{ point the current display BitMap Oop }

{ save the destination BitMap Oop }

{ get current display BitMap Oop }

{dest bitmap = current display bitmap? *#*¥+#ss}

{ 808'd }

{ 1024'd }

at [checkDestFormWwidth, 10, checkSmaliInt2-return];

at [checkDestFermHeight, 10, checkSmallInt2-return];

at [checkDest, 10, checkWidthAndHeight-return];



temp3Low uClipWidth, CALL [bbtCheckRange],

savaX:
uSX sourceAddrLow,
ubDX destAddrlow,

uW sourcelndex, NegBr,
checkRangeUpY:
sourceAddrLow uSourceY, BRANCH [widthGEO, widthiTO],

widthGEO:
dastAddrlow uDesty,

temp2Low uClipY,
sourcelndex uDestHeight, L2 checkYRange,
tomp3Low uClipHeight, CALL [bbtCheckRangse],

savaY:

uH sourcalndex, NegBr, L1 getSFormwH,

uDY destAddrLow, BRANCH [heightGEO, heightlLT0],
haightGEO:

Xbus uBooleans, XDisp,
uSY sourceAddrLow, BRANCH [sFormNonNi10, sFormNi10, 0D],

sFormNonNi10:
otLow wuSourceForm, CALL [otMap2Bank0},

sFormNonN1101:
templLow templLow + formHeightIndex,
sourceAddrLow sourceAddriow + sourcelndex,
sourcelndex sourcelndex - sourceAddrlLow,

sFormNonNi1102:
MAR [tempiHigh, tempiLow + 0], L1 checkSourceFormHeight,
tempiLow templiLow - 2, CALL [checkSmalllnt],
by 1 in checksmalllnt }

sFormNonN1103:
[] temp2Low - sourceAddriow, NegBr,
{sy + h > sourceForm haight??}
sourcelndex sourcelndex + temp2Low,
BRANCH [sFormHeightGE, sFormHeightLT],

sFormHeightGE:
GOTO [checkWidth],

sFormHeightLT:
uH  sourcelndex,

------- next : check width --------}
chackWidth:
sourceAddrLow uSX,
sourcelndex uW,
sourceAddriow sourceAddrLow + sourcelndex,

checkWidthl:
MAR [templHigh, templlLow + 0], L1 checkSourceformWidth,

sourcelndex sourcelndex - sourceAddrlLow, CALL [checkSmalilnt],

checkWidth2:
[] temp2Low - sourceAddrLow, NegBr,
{ sx + w > sourceForm width 77}
sourcelndex sourcelndex + temp2lLow,
BRANCH [sFormWidthGE, sFormWidthlLT],

sFormWidthGE:
sourceIndex uW, GOTO [sFormNi11],

sFormWidthlT:
uW sourcelndex, GOTO [sFormN111],

sFormN110:
sourcelndex uW,

....... check the h and w, 1f h <= 0 OR w <=0 then return immsdiately

{
sFormNi11:
sourceAddrLow uH,
sourcelndex sourcelndex - 1, NegBr,

sourceAddrLow sourceAddriow - 1, NegBr, BRANCH [widthGTO, widthLEO],

widthGTO:
uHM1  sourceAddrlLow, BRANCH [heightGT0, heightLEO],

heightGTO:
L1 getMasks, GOTO [computeMask],
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c3;
c2,
c3;
cl;

c2;

c3;

cl;
c2;
c3;

c2,
c3;

cl;
c2;

c3;

cl,
c2;
c3;

cl;

c2;

cl,

c2;

€3;

c3;

cl;
€2;
c3;

cl;

ct,

c2;

c3;

c3;

c3;

cl;
c2;
€3

cl;

c2;

at [checkXRange, 10, bbtCheckRange-return}:

{w<o0?}

at [checkYRange, 10, bbtCheckRange-return];

at [getSFormwWH, 10, otMap2BankO-return];
{sy+h}
{h h-(sy+m}

{ point the form width, -2 since templLow incremented

at [checkSourceFormHeight, 10, checkSmallInt-return];

{ h h + sourceForm Height }

{sx+w}

{w w- (sx+w)}

at [checkSourceformWidth, 10, checkSmallInt-return];

{ check the width =< 0 ??}
{ check the height =< 0 777}



widthLEO:

CANCELBR [$, OF], ct;

heightLEQ:
L2 noTransfar, GOTO [noTransferl], c2; { restore the smalltalk state and executs next byte
code }

computeMask:
Q 1, CALL [getSeveralMasks], c3; { Q for the intial value of aWords }

{

At return point

maskl, mask2, skewMask, skew and startBits have already bean calculated, and been stored in uMaskl, uMask2, SkewMask, uSkew, and
uStartBits respectively

getSeveralMasksRet:
otlow uW, cl;
getSeveralMasksRetl:
destAddrLow uStartBits, €2;
otlow otLow - destAddrLow, NegBr, c3; {w < startB8its ?? : w - startBits }
sourcelndax uMask2, BRANCH [widthNotTooSmall, widthTooSmall], cl;
widthTooSmall:
sourcelndex sourceIndex and uMaskl, c2; { maskl maskl bitAnd: mask2 }
uMaskl sourcelndex, c3:
uMask2 sourcelndex xor sourcelndex, cl: { mask2z 0}
uNWords Q, c2; { uNWords O{1}, because of 0 origin }
otLlow Q, GOTO [checkOverlap], c3;
widthNotTooSmall:
otLow otlLow - 1, NegBr, c2;
otLow otlLow and ~OF, BRANCH [noNegative, yesNegative], c3;
yosNegative:
otLow otLow xor ~otLow, GOTO [noNegativel], cl; { make otlLow -1}
noNegative:
otLow otlLow LRoti2, cly { (w-startBits-1//16}
noNegativel:
otLow otlow + 2, c2; { (w - startBits - 1//16 + 2 }
ulWords otlLow, GOTO [checkOverlap], c3; { save nwWords }

CheckOverlap

chackOverlap:

Noop,

otLow otLow - Q, c2; {decrsmant}

uNWordsM1 otLow, c3;
checkOverlapt:

uStackF otLow, cl;

uvDir Q, c2; { default v-direction = 1}

uHDir Q, L2 getDestBits, c3; { default h-direction = 1}
checkOverlap2:

tempiLow uSourceform, cl;

destAddrLow uDY, c2;

sourceAddrLow uSY, c3;
chackOverlap3d:

[] templlLow xor uDestForm, ZeroBr, cl;: { sourceForm == destfrom 77}

[] destAddrLow - sourceAddrLow, NegBr,

BRANCH [sameQopNo, sameQopYes], c2; { dy >= sy 1t}

samoQopYes:

[] sourceAddrlow xor destAddrLow, ZeroBr, BRANCH [dyGE, dyLT], c3; { dy = sy 77}
dyGE:

sourcelndex uHM1, BRANCH [dyGT. dyEQ], ¢l; { sourcelndex h - 1}

{sourceform==destForm and dy>sy}

dyGT:
uvDir temp2low xor ~temp2low, c2; { vDir -1}
destAddrLow destAddrlow + sourcelndex, c3; {dy dy + h - 1}
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dyGT1:
sourceAddrtow sourceAddrlow + sourcelndex,
uDY destAddriow,
uSY sourceAddrLow, GOTO [dyLT],

{sourceForm==destForm and dy=sy}
dyEQ:
sourceAddrLow uSX,
destAddrLlow uDX,

dyEQ1:
[] sourceAddrLow - destAddrLow, NegBr,
uHDir temp2Low xor ~temp2Low, BRANCH [dxLE, dxGT],

{ sourceform==destForm and dy=sy and dx>sx }
dxGT:
sourcelndex uW,

sourcelndex sourcelndex - 1,
sourceAddrlow sourceAddrlow + sourcelndex,
destAddrLow destAddrLow + sourcelndex,

dxGT1:
otLow uSkewMask,
uSkewMask ~otlLow,
tempilow uMaskl,

dxGT2:
temp2Llow uMask2,
uMaskl temp2low,
uMask2 templLow,

dxG¥3:
ubDX destAddrLow,
uSX sourceAddrlLow,

sameQopNo:
CANCELBR [dyLT, 1],

dxLE:
uHDir Q, GOTO [dyLT],
dyLT:
CANCELBR [$, 17,
{ ______________________

- calculate Offsets -

....................................... _--_--_--_--_-__------_-)

calculateOffset:
otLow wuDestBitMap, CALL [getSTFormMapBasel],

{ at return
temp1lHigh, templLow : map base
tomp2Low : word no. per 1 horizontal 1ine ( destRaster )
otLlow : Oop for bitmap

}

calculateOffseatl:
destAddrLow templlLow, L2 getDestMul,
Q uDY, CALL [bbtMultiply],

cl: { sy sy +h - 1}
c2;

cd;
c2;
c3d;
et { dx > sx 77}

c2; { hDir -1 : So far default} i

c3;

cl;
c2; { sx sx +w - 1}
c3; { dx dx +w - 1}

cl;
c2; { skewMask bitInvert } |
c3;

cls
c2;
c3: {exchange maskl and mask2}

cl;
c2: { save sx } !
c3;

c3:

cl;

c2;

c2, at [getDestBits, 10, getSTFormMapBase-return];:
¢3; { destIndex dy*destRaster : Q Q*temp2lLow }

{ destAddrLow Points the actual destination Address. Now, we calculate the destDelta

destAddriow destAddriow + Q,
sourcelndex uDX,

getDestAddrtl:
sourcelndex sourcelndex and ~OF,
sourcelndex sourcelndex LRot12,
destAddrLow destAddrlow + sourcelndex,

getDestAddr2:
templiLow templHigh,
destAddrHigh tempilLow LRotO,
Xbus uVDir, XHD1isp,

checkDir:
Xbus uHDir, XHDisp, BRANCH [vPi, vM1, 2],

vP1:
sourcelndex uNWords, BRANCH [vP1hP1, vP1hM1, 27,
vP1hPL:
temp2Low temp2Low-sourcelndex, L2 getSourceBits,
GOTO [saveDestDeltal],
vP1hM1:
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}
c2, at [getDestMul, 10, bbtMultiply-return];
c3;

el
c2;
¢3: { destIndex destRaster*dy +(dx//18)}

cl;
c2:{ save the destination High address }
c3;

cl;

c2;{save the destination Map to check}

c3; { destDelta destRaster *1 - nWords * 1 }



temp2Low temp2lLow + sourcelndex, L2 getSourceBits,
GOTO [saveDestDeltal],

vMl:

sourceIndex uNWords, BRANCH [vMihP1, vMihM1, 2],
vM1hP1:

temp2Low - temp2low,

temp2Low temp2Low - sourceIndex {- 1}, GOTO [saveDestDelta],
vM1hM1:

temp2Low sourcelndex - temp2Low, GOTO [saveDestDeltal],

saveDestDeltal:

Noop,
saveDestDalta:

uDestDelta temp2Low, L2 getSourceBits,
{ HMNext we check the sourceform }

get3FormAddr:
tempilow wuBooleans, XDisp,

otlow uSourceForm, BRANCH [getSTFormMapBase, saveBooleans, 0D],

{ at return
templHigh, Low : source MapBase
temp2low : Word no of 1 horizontal 1ine ( sourceRaster )
otLow : Oap for BitMap

}

getSFormAddrl:
sourceAddrLow templlLow, L2 getSourceMul,
Q uSY, CALL [bbtMultiply],

{ sourceAddrLow points the actual source address }
sourceAddriow sourceAddriow + Q,
Q templHigh,

getSourceAddr:
sourceAddrHigh Q LRoto,
sourcelndex uSX,
templLow sourcelndex and ~OF,

templiow templLow LRot12,

Q skew, ZeroBr,

sourceAddrLow sourceAddrLow + templLow,
BRANCH [skewNonZerod, skewZerod],

skewNonZaro3:
sourcelndex sourcelndex and OF,
skewNonZero4:
[1 sourcelndex - Q, NegBr,
templLow uBooleans, BRANCH [skewLE1l, skewGT1],

skewlLEl:
tempilow templlLow or 1, GOTO [checkhD1ir],

skewGT1:
GOTO [checkhDir],

skewZaro3d:
templLow uBooleans, GOTO [checkhDir],

{ Now, temp2lLow stil11 has the sourceRaster }
checkhDir:

Q uHDir, XHDisp,

[1 templLow, YDisp, BRANCH [hP1, hM1, 2],

hP1:
sourcelndex uNWords,
BRANCH [hP1PreFalse, hP1PreTrue, OE],

hP1PreFalse:
sourcelndex sourcelndex, GOTO [checkVDir1],

hP1PreTrue:
sourcalndex sourcelndex + 1, GOTO [checkVDirl],

hM1:
sourcelndex uNWords,
BRANCH [hM1PreFalse, hMiPreTrue, OE],
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c3; { destDealta destRastar*1 - nWords*(-1)}

c2;

c3;

-

cl; { destDelta destRastar*(-1) - nWords*1}

c3; {destDelta destRastar*(-1) - nWords*(-1)}

cl;

c2;

c3;

cl: { dafault preload = False, so uBooleans.15 = 0}

c2, at [getSourceBits, 10, getSTFormMapBase-return];
c3; { sourcelndex sy*sourceRaster : Q Q*temp2Low }

~N

c2, at [getSourceMul, 10, bbtMultiply-raturn];
c3;

cl; { save high source address }
c2;
c3;

cl;
c2;

¢3;{ sourcelndex sourceRastar*sy + (sx//18)}

c1; { sx bitAnd: 15 }

c2; { skew <= (sx bitAnd: 15)}
c3d;

-

c¢l: { preload = True }

¢l; { preload = False }

cl;

c2;
cd;

cl;

N

c2; { nWords + 0*1 : preload = False, hDir = 1}

c2; { nWords + 1*1 : preload = True, hDir = 1}

cl;



hDir < 0 1fTrue: [preload preload == false]

s0,
hMiPreFalse:

sourcelndex 0 - sourcelndex - 1,

templlow templLow or 1 , GOTO [checkVDir2],

hMiPreTrus:
sourcelndex 0 - sourcelndex ,
templLow templlLow and 0E, GOTO [checkVDir2],

chackvDirl:
Noop,

checkvDir2:
Xbus uvDir, XHDisp,
Q - temp2Low, BRANCH [vDirP1, vDirM1, 2],

vDirP1:
{ sourceRaster*l - (nWords +(preload ifTrue: [1] ifFalse: [0])*hDir)}
temp2Low temp2Low - sourcelndex,

uSourceDelta temp2Low, GOTO [saveBooleans],

vDirMl:
{sourceRaster*(-1) - (nWords +(preload ifTrue: [1] ifFalse: [0])*hDir)}
Q Q - sourcelndex,

uSourceDelta Q,
saveBooleans:
uBooleans templlLow, YDisp, L1 getHalftoneBits,
{ now Get the halftone Form address }
otLow uHalftoneForm, BRANCH [{CALL} otMap2Bank0, hFormN1121, 0B],

getHalftona:

MAR templLow [templHigh, templLow + formMapBaseIndex],
getHalftoneAddr:

BRANCH [noPCGetHalftone, yesPCGatHalftone, 1],

yasPCGotHalftone:

templlow templlLow + OFF + 1,

MAR [templHigh, templLow + 0], GOTO [getHalftonseAddr],
noPCGetHalftone:

otLow MD, L1 getHalftoneBitsl,

[1 otlLow and nonPointerMask, ZeroBr,

BRANCH [$, hB1itMapNoOop],
CALL [otMap2Bank0],

hFormN1121:
GOTO [startVLoop],

hFormNi12:
templlLow templtow + firstFieldOfObject,

preloadFalse actually means preload = True, preloadTrua vice versa,

c2;
c3;

c2;
c3;

c3;
cl;

c2;

[+:H

cl;

cl,

c2;

c3;

cl;

¢3;

cl;
c2;
c3;

cl;

cl,

{nWords + 1*(-1) : preload = False, hDir = -1}
{ make preload = True }

{nWords + 0*(-1) : preload = Trued, hDir = -1 }
{ make preload = False }

{ Q - sourceRaster }

at [gotHalftoneBits, 10, otMap2BankO-return];

at [getHalftoneBitsl, 10, otMap2BankO-return];

(destAddrHigh, sourceAddrlow) -

(sourceAddrHigh, sourceAddrLow) --

(destIndex)

{-- Register Usage: RO -=> (sourcelndex)
-- RH1, R1 -=> Address of destinationBits
-- RHZ, R2 -=> Address of sourceBits
-- RH3 -=> *#3% High Addraess of QT *aksds
-- R3 -=> Destinationlndex
- RHE, R§ --> Address of halftoneBits

(HalftoneAddrHigh, HalftoneAddrLow) ==

3}

startVLloop:
Xbus uBooleans, XDisp, L2 bbtChaeckMInt,

startVLoopl:
L

0, Q uHDir, DISP4 [vLoop],

{-mmme- skaw#0, HForm=SForm=~ni1, Preload=FALSE----=---~--- }
startVioop00:
sourcelndex uvDir, CALL [getHalftoneWord],
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cl,

at [00, 10, vioop];
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startVLoop002:

temp3Low uNWordsM1, L2 skewWord,

startVlLoop001:

otLow uMaski1,

sourcelndex sourcelndex xor socurcelndex,
Noop,
CALL [calSkswWord],

MAR [destAddrHigh, destAddrLow + 0],
temp2Low temp2low and uHalftoneWord,
sourcelndex MD,

1.2 bbtCheckMInt,
Xbus uCombinationRule, XDisp,
Q uHDir, DISP4 [combOD],

skew<(>0, HForm=~nil, SForm=~nil, Preload=TRUE

{
startVioop01:

sourcelndex uvDir, CALL [getHalftoneWord],

startVioopO11:

temp3Low ulNWordsM1,
ottow uMaskl,

MAR [sourceAddrHigh, sourceAddrlow + 0],

sourceAddriow sourceAddriow + Q, L2 skewWord,

sourcolndex MD, CALL [calSkewWord],

skew<>0, HForm=~nil1, SForm=ni1, Preload=FALSE **

{
startVLoop02:

sourceIndex uVDir, CALL [getHalftoneWord],

temp3low uNWordsM1, GOTO [startVLoopOAl],

skew<>0, HForm=~ni1, SForm=nil, Preload=TRUE

{
startV0Loop03:

{
startvlo

GOTO [tteration],

skew<>0, HForm=nil, SForm=~nil, Preload=FALSE

0p04:

temp2Low wuHalftoneWord temp2Low xor ~temp2lLow,
temp3Low uNWordsMi, L2 skewWord, GOTO [startVLoop001],

skew<>0, HForm=ni1, SForm=~ni1,

startV0ioop0§:

uHalftoneWord temp2Low xor ~temp2Low, GOTO [startViLoop0i1],

skew<>0, HForm=ni1, SForm=ni1, Preload=FALSE **

{
startVioop06:

temp2low uHalftoneWord temp2lLow xor ~temp2Low,

GOTO [startVioopOE1i],

skew<>0, HForm=n11, SForm=nil, Preload=TRUE

{
startVLloop07:

GOTO [1teration],

skew=0, HForm=~nil, SForma~nil1, Preload=FALSE

{
startVLoop08:

startVLio

{
startVio

{
startvio

startVio

sourcelndex uVvDir, CALL [getHalftoneWord],

otLow uMaskl,
0op081:
temp3Low uNWordsM1,

MAR [destAddrHigh, destAddrLow + 0],
Xbus uCombinationRule, XDisp,
sourcelndex MD, L3 0, DISP4 [combOC],

skew=0, HForm=~nil, SForm=~ni1, Preload=TRUE

0p09:
GOTO [iteration],

skew=0, HForm=~n11, SForm=nil, Preload=FALSE

op0A;

sourcelndex uVvDir, CALL [getHalftonsWord],

temp3Low uNWordsMil,
opOAl:
otLow uMaskl,

MAR [destAddrHigh, destAddrLow + 0],
Xbus uCombinationRuie, XDisp,
sourcelndex MD, L3 0, DISP4 [combOE],

skew=0, HForm=~nil, SForm=nil, Preload=TRUE
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Preload=TRUE

c2,
¢3;
cl;
c2;
c3;
cl,
c2;
c3;
cl;

c3;

cl,

c2,
e3;

cl;
c2;
c3;

cl
c2;

cl,

cl,
c2,
c3;
cl;

c2;
cd;

cl,
c2,
c3;
cl;

c2;
[xH

at [00, 10, getHalftoneWord-return]:

at [skewWord, 10, calSkewWord-return];

vioop];

at [01, 10

at [01, 10, getHalftoneWord-return];

at [02, 10, vLoop]:

at [02, 10, getHalftoneWord-return];

at [03, 10, vLoop]:

at [04, 10, vioopl;

at [06, 10, vLoop];

at [06, 10, vloop]:

at [07, 10, vLoop]:

at [08, 10, vloop];

at [08, 10, getHalftoneWord-return];

at [09, 10, vLoop]:

at [0A, 10, vLoop];

at [0A, 10, getHalftoneWord-return];



startVLoopOB:

GOTO [iteration], ct, at {08,
{--m--- skew=0, HForm=nit1, SForm=~ni1, Preload=FALSE---------=---- 3
startV0Loop0C:

tamp2Low uHalftoneWord temp2low xor ~temp2lLow, cl, at [0C,

otLow uMaskl, GOTO [startVLoop081], c2;
{-===--- skew=0, HForm=ni1, SForm=~nil1, Preload=TRUE---------- INVALID --------=-=--- 3
startV0Loop0D:

GOTO [1teration], cl, at [0D,
{-=m=-- skaw=0, HForm=nil, SForm=nil, Preload=FALSE---~-~<~~===-- }
startV0LoopOE:

temp2Low uHalftoneWord temp2Low xor ~temp2low, cl, at [OE,
startVLoopOEl:

tamp3Low uNWordsMl1, GOTO [startVLoop0OAi], c2;
{mmm=—- skew=0, HForm=ni1, SForm=ni1, Preload=TRUE ------- INVALID -------=--=-~-- }
startVLoopOF:

Noog, cl, at [OF,
iteration:

Noop, c2;

GOTO [startVLoopOF], c3;

Start of Horizontal

sourceAddrHigh, sourceAddrlow (RH2, R2) --
destAddrHigh, destAddrLow (RH1, R1) --
tempiHigh, templLow(Halftone Form) (RH4, R4) -
temp2low : pravWord (R5) -
--- sourcalndex : skawWord (RO) -
EE skew : (RHO) --
temp3Low : loop conter(word) (R8) -
otLow : maskl(mergeMask) (R3) --

resntryBitblit:
daestAddrLow destAddrLow + temp3Low, L1Disp,
BRANCH [sFormNonNi1MIntCheck, sFormN1i1MIntCheck, 0D],

sFormN11MIntCheck:
Q uHDir, DISP4 [vioop],

sFormNonN11MIntChack:

Q@ uSourceDelta, CANCELBR [$, OF], c3;
sourceAddrLow sourceAddrLow + Q, cl;
L1D1isp, GOTO [sFormNilMIntCheck], c2;

-- Mesa Interrupt ---~--=----

{save the bitB1t parameters into the mesa stack, and restore smalltaik ip, stackp, home

tempZLow=0F , this value 1s store in checkMesalnterrupt}
mesalntInBithlt:
uDestAddriow destAddriow,

masalntInBitb1tl:
destAddrLow destAddrHigh, stackP temp2lLow, cl;
sourcelndex uCombinationRule, c2;
sourcelndex sourcelndex LRot8, c3;
destAddrLow destAddriow or sourcelndex, cl;
uDestAddrHigh destAddrLow, c2;
sourceIndex uDY, c3;
mesalntInBitb1t2:
sourcelndex sourcelndex and tempZlow, cl; {08-0B: dy's offset}
sourcelndex sourcelndex LRot4, c2;
Q  skew, c3;
mesalntInBitbit3:
sourcelndex sourcelndex or Q, cl; {00-03: dy's offset, 04-07: skew}
sourcelndex sourcelndex LRot8, c2;
tempZLow uBooleans, XDisp, c3d;
mosalntInBitbits:
temp2Low temp2Low and OF, DISP4 [shform, 97, cl;
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10

10

10

10

10

viloop]:

vioop];

vioop]:

vloop]:

vioop];

c2, at [bbtChackMInt, 10, noMesalnterrupt-return]:

¢3; { update destAddr }

¢3, at [bbtCheckMIat, 10, mesalnterrupt-return]:

i {save highaddr of dest and combination Rule }
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{halftone=nil, source~=nil}
uSourceAddriow sourceAddrLow,
sourceAddriow sourceAddrHigh,

sourceAddrlow sourceAddrLow LRot8,

uSaveHighAddr sourceAddrLow,
saveDelta:

templlow wuSourceDelta,

templLow templLow and OFF, GOTO [bothNil],

{haiftone~anil, source=nil}
uHalftoneAddrLow templlow,
tempiLlow tempiHigh,

uSaveHighAddr templLow, GOTO [bothNi1],

{halftone~=nil, source~=nil}
uHaiftoneAddriow templlLow,
Q tempiHigh,

uSourceAddrLow sourceAddrlLow,
sourceAddrLow sourceAddrHigh,
sourceAddrLow sourceAddrlow LRotS8,

Q Q or sourceAddrLow,
uSaveHighAddr Q, GOTO [saveDelta].

{halftone=nil, source=nil}

bothN11:
temp3Low uDastDelta,
temp3Low temp3Low and OFF,

tempilow templlow LRot8,
templLow templlLow or temp3lLow,
uDestDelta templilLow,

saveDirection:

Xbus uHD1ir, XHDisp,
Xbus uvDir, XHDisp, BRANCH [hDirPlusSave, hDirMinusSave, 2],

hDirPlusSave:
BRANCH [vDirPlusSave, vDirMinusSave, 27,

vDirMinusSave:
temp2Low temp2Low or 40, GOTO [saveMisc],

hDirMinusSave:

temp2Low temp2lLow or 20, BRANCH [vDirPlusSave, vDirMinusSave, 27,

vDirPlusSave:
Noop,
saveMisc:

{00-03: dy‘'s offset, 04-07:skew, 09:vDir=-1, 0A:hDir=-1, 0C-O0F: booleans}

sourceIndex sourcelndex or temp2lLow, L2 bitbltNotFinished,
uMisc sourcelndex, CALL [restoreStatus],

LOD1sp,
XC2npcDisp, DISP2 [1pAjustInBBT],

CANCELBR [ipAjustedInBBT, OF],
1pAjustedInBBT:
tempilow O, GOTO [saveSmalltalkStateBank0],

templLow O, BRANCH [pc160ne, pcl6Zero, O0E],

pcléOng:
Cin pciB, GOTO [saveSmalltalkStateBanko0],

pcléZero:
ipLow ipLow - 1, Cin pcl18, GOTO [saveSmailtalkStateBank0],

ipLow ipLow - 1, CANCELBR [ipAjustedInBBT, OF],

tempilow 0, BRANCH [pc160nel, pcifZeroi, OE],

pcl6Onel:
ipLow tpLow - 1, Cin pcl6, GOTO [saveSmalltalkStateBank0],

8BT .mc 9-Feb-88 16:16:58 PST

c2
cd;

cl:
c2;

[xH

cl;

c2
c3;

cl;

c2,
cd;

cl;
c2;
kN

cl;
c2;

c2
c3;

cl:
c2;
c3d;

cl;
c2;

c3;

cl

cl;

[+H
c3

cl;

c2,

c3;

c2,

c3;

c3;

c2,

c2,

€3

at [0D, 10, shForm]; { sourceAddrLow }

{00-07: sourceAddrHigh }

at [08, 10, shForm];

{08-0F: halftoneAddrHigh}

at [9, 10, shform]; (save halftoneAddriw }

{sacve sourceAddrlLow}

{00-07:sourceAddrHigh, 08-0F :halftoneAddrHigh}

at [OF, 10, shForm];

{00-07:s0urceDelta, 08-0F: destDelta}

{vDir = -1}
; {hDir = -1}
at [bitbi1tNotFinished, 10, restoreStatus-return];

at [0, 4, 1pAjustInBBT];

at [1, 4, 1pAjustInBBT);

at [2, 4, 1pAjustInBBT];

at [3, 4, 1pAjustInBBT];
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pcléZerol:
ipLow dplow - 2, Cin pecl6, GOTO [saveSmalltalkStateBank0],

allFinished:

temp2High uRumRscordHigh,
allFinishedl:

temp2Low uRumRecordLow,

allFinished3:
temp2Low temp2lLow + cursorBitmapQopOffset,
L2 bitb1tFinished,
stackP 1, CALL [restoreStatus],

otLow uDestBitMap,

MAR [temp2High, temp2Low + 0],
L1 getCursorMap,
Q MD,

[1 Q xor ottow, ZeroBr,
BRANCH [noCurrentCursor, yesCurrentCursor],

yesCurrontCursor:
temp3High CSBforCursorHigh, CALL [otMap2Bank0],

yesCurrentCursori:
templiow templLow + sizeFieldOffset,
temp3Low CSBforCursorLow,
Q 10,

MAR [templiHigh, templlLow + 0], L1 cursorwidthi,
CALL [checkSmalllnt],

[] temp2Low {size} - Q, NegBr,
1677
templLow templiLow + 1, BRANCH [si1zeGE10x, sizelT10x],

s1zeGE10x:
temp2Low 11, GOTO [restoreCursorPattern],

sizelT10x:
temp2Low temp2low + 1,

restoraCursorPattern:
temp2Low temp2lLow - 1, ZeroBr,
BRANCH [continueRestoreCursor, endRestoreCursor],

continueRastoreCursor:
Noap,

MAR [temp3High, temp3Low + 0],
temp3Low temp3lLow + 1,
Q MD,

MAR [templHigh, tempilow + 0],
MDR Q,
tempilow tempiLow + 1, GOTO [restoreCursorPattern],

endRestoraCursor:
GOTO [nextByteCodeInBank0],

noCurrentCursor:
GOTO [nextByteCodeInBank0],

{ the receiver returns itself, so there is no need for smalltalk stack clean up}

{
destWidthlLess0:
GOTO [noTransferl],

destHeightlLessO:
L2 noTransfer, GOTO [noTransferd],

clipWidthLessO:
GOTO [noTransfer2],

clipHeightLess0:
L2 noTransfer, GOTO [noTransferd],

widthlTO:
GOTO [noTransferli],
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c3;
c2;
c3;

cl;

c3;

o
w

c3:

cl,
c2;
cd;

cl;
c2;

cl,

~N

¢2:

B

c3;

c3;

cl;
c2;

c3;

c3;

c3;

€2

cl;

c2;

c3;

{ restore the Mesa stack Pointer }

at [bitb1tFinished, 10, restoreStatus-return];

{ get current cursor map }

at [getCursorMap, 10. otMap2BankO-return];

at [cursorWidthl, 10, checkSmallInt-return]; { size <

{ point the first (??) field of object }

{ Toop ocunt = 18'd}

{ Toop count = size of currentcursorbitmap}

{ get current pattern }

{ save current pattern to ...}
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haightLTO:

GOTO [noTransfer2], cl;
noTransferl:

L2 noTransfer, cl;
noTransfer2:

L2 noTransfer, c2;
noTransfer3d:

CALL [restoreStatus], c3d:

GOTO [nextByteCodeInBank0], ¢3, at [noTransfer, 10, restoreStatus-raturn]:
hB1itMapNoOop:

L2 primFatl, GOTO [primitiveFailBitB1t1], cd;
halftoneFormInvalid:

L2 primFail, GOTO [primitiveFaiiBitB1t3], c2;
dastFormInvaliid:

L2 primFail, GOTO [primitiveFailBitB1t3], c2;
sourceFormInvalid:

L2 primFail, GOTO [primitiveFai1BitB1t3], c2;
primitiveFai1BitB1tl:

Noop, cl;
primitiveFaiiBitB1t2:

Noop, c2;
primitiveFai1BitB1t3:

stackP 1, CALL [restoreStatus], c3;

templLow 2, GOTO [saveSmalltalkStateBank0], c3, at [primFatl, 10, restoreStatus-return];
destinationNonOcp:

CANCELBR [$, 17, cl;
sourceNonQop:

CANCELBR [$, 1], c2;
halfteneNonOop:

L2 primFail, CANCELBR [primitiveFai1BitB1tl, 1], xH
combinationRuleTooBig:

L2 primFail, GOTO [primitiveFailB1tBIt1], c3;

{ Edit history:

exchange uDestBitMap and uCombinationRule, and modify the save and restors ConbinationRule value

refine the routine concerning with saving and restoring copyBits status when mesa Int occur
modify the routine for getting the actual address of BitMap Object (calculatsOffsat)

change several points (by Tokunaga)
Fix tempiLow value at noPCarryC
Added combinattonRule=18 check

22-Jan-86 15:55:22 Tokunaga for stretched
20-Jan-86 10:31:02 Tokunaga
when MInt occur.
27-Dec-86 14:36:33 Tokunaga

7-Nov-85 18:48:48 Tokunaga

16-0ct-85 16:69:32 Sakakibara change usource
16-0ct-85 16:34:22 Sakakibara
30-Sep-86 15:56:37 Sakakibara
27-%ep-85 16:34:57 Sakakibara
27-Sep-85 14:00:35 Sakakibara Bug fix PrimitiveFail
27-%ep-86 13:69:42 Matsumoto Add CANCELBR Mask
13-Sep-86 13:28:45 Tokunaga

Add the adjustment for smalltalk instruction pointer when Mesa Int occur during

primitiveCopyBits and remove calling updataCursor.

20-Jun-85

BBT.mc

9:53:33

9-Feb-86 16:16:58 PST

Tokunaga

remove checkSmalllnt to bbtsubs.mc }
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{ BBTSubs.mc

Subroutinas for BitB1t primitive for Rum, the Dandelion Smalltalk-80 microcoded virtual machins.

by T Tokunanga, M Sakakibara, J Trow
9-Feb-86 17:43:48

MWﬁth%.m%bmexmmﬁﬂMm A11 rights reserved. }

{chgckSma‘HInt: AN AR kR R R st rgtchad FERERRRERR R RN
subroutine for checking smallinteger & convert to normal integer
At entry : c3
At Return : cl

Link register : L1

to be checked : temp2lLow

raesult : temp2Low

Note: templlow is incremented.

}

checkSmalllnt:
temp2Low MD, XHDisp,

[] temp2Low and nonPointerMask, ZeroBr,
BRANCH [posSmalllnteger, negSmalllntegar, 2],

posSmalllnteger:
temp2Low RRotl temp2Low, BRANCH [oops, notOops],

negSmalllntager:
temp2Low RRotl (temp2Low or 3), BRANCH [oops, notOops],

notQops:
temp2Low RRotl temp2lLow,

Noop,
templLow templilLow + 1, LiDisp,
RET [checkSmallInt-return],

oops:
L2 primFail, GOTO [primitiveFailB1tB1t1],

(cneck8ma111ntz: NARIRNRANRRRRAN gkpglohad FEENRERRAONCRRSN
subroutine for checking smallinteger & convert to normal integer
At entry : ¢3
At Return : ¢l

Link register : L1

to be checked : temp2Low

rasult : temp2Low

Note: templiow {s incremented.

}

checkSmallInt2:
temp2Low MD, XHDisp,

checkSmalllInt2cl:
[] temp2Low and nonPointarMask, ZeroBr,
BRANCH [posSmalllnteger2, negSmalllnteger2, 2],

posSmalllnteger2:
temp2Low RRotl temp2Low, BRANCH [oops2, notOops?],

negSmalilnteger2:
temp2Low RRot1l (temp2Low or 3), BRANCH [oops2, notOops2],

notlops2:
temp2Low RRotl temp2Low,
Noop,

templlow templlLow + 1, L1Disp,
RET [checkSmallInt2-return],

oops2:
L2 primFail, GOTO [primitiveFailBitBIt1],
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c3:

cl;

c2;

c2;

c3;

cl;
c2;
c3;

c3;

cl;

c2;

€23

c3;
cl;

c2;
cd;

c3;



{
---- @ex: maskl RightMasks at: startBits + 1 ---------

Entry point : ¢2, ¢3 Exit point : c3

the argument is stored in temp3Low , 1f 1t isn't between 0 and 10'X then primitiveFail.

Return link: L3
Rasult : temp2Low }
makeR1ightMasks:
Noop,
makeRightMasks3:
tomp2Low temp2Low xor temp2low,

{ argument is between 0 and 10'X }
argOKInBBT:
temp3Low temp3Low - 1, NegBr,
L3D1sp, BRANCH [shiftlLoop, shiftEnd],

shiftloop:

temp2Low temp2Low LShiftl, SE 1, CANCELBR [argOKInBBT, OF],

shiftEnd:
RET [makeRightMasks-return],

{ This routine 1s for checking Mesalnterrupt , ST80 BitB1t use this routine.

{
raturn link : L2

No Interrupt Exit point: return cycle = c1, pending Xdipatch by uBooleans

temp3Low : DestDelta
Interrupt Exit point : c2}

¢ PC : MesaStatePC,

pclé : MesaStatePC16 (pcl6 = Bit.16)

rhPC : MesaStateRhPC

IBptr: MesaStatelBPtr

IB  : MesaStatelB

uPPCross: 0 -=> no Cross

~0 -=> Cross

UvChigh : high Address bot od code segment

UvPCpage: virtual page No of current mesa code
}

{ register definition }
RagDef [MesaStatePC, U, 50];
RegDef [MesaStatelBPtr, U, 53]:
RegDef [MesaStatelIB, U, 54];

RegDef [MesaStateRhPC, U, 651];

checkMasalnterrupt:
temp2Low OF, MesalntBr,
checkuWwP:
temp3Low uWakeupPsnding, ZeroBr,
BRANCH [bitB1tNoInterrupt, maybeInterrupt],

bitB1tNoInterrupt:

temp3low uDestDelta, L2Disp, CANCELBR [nolnterrupt, 1],

maybeInterrupt:

temp3Low uDestDelta, L2Disp, BRANCH [bitBitInterrupt, nolnterrupt],

nolnterrupt:
Xbus uBooleans, XDisp, RET [noMesalnterrupt-return],

bitBltInterrupt:
temp3Low MesaStatePC, CANCELBR [$, OF],
temp3Low temp3Low -1,
temp3High MesaStateRhPC,

bitB1tNoCross:

MAR [temp3High, temp3Low + 0], Xbus MesaStateIBPtr, XDisp,

MesaStatePC temp3Low, DISP4 [bi1tBItRestoreIB, 0C],

{Empty} Noop, GOTO [clearCrossIndicator],

{Byte} temp3Low MD, GOTO [clsarCrossIndicator],
{Fu11} GOTO [bitB1tNoCross],

{Word} temp3Low MD, GOTO [clearCrossIndicator],

c2;

c3;

cl; {decrement the shift counter }
c2;

cd;

c3;

cl;{using 1f mesa interrupt occur as a stack value}

c2;

c3;

c3;

cl;

c3, at [0C, 10, bi1tB1tRestorelB];
c3, at (0D, 10, bitB1tRestorelB];
c3, at [0E, 10, bitBTtRestoreIB]; {forever iteration}
c3, at [OF, 10, bitB1tRestoreIB];

{there is no chack for pclB, bacause 1 or 2 bytes are stored into IB from MesaStateIB coressponding to the pol6 raespactively in

InitAndMesaStateSaveAndRestore.mc }
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clearCrossIndicator:
uPCCross destAddrLow xor destAddrlLow, L2Disp,
MosaStatelB temp3Low, RET [mesalnterrupt-return],

Subroutine : getSTFormMapBase
Entry otlow = Form Oop (getSTFormMapBass) --- SourceForm
otLow = Form BitMap Oop (getSTFormMapBasel) --- DestForm
L2 : returnlink
Exit : templHigh, templLow has the map base
otLow : Oop for bitmap
temp2Low : the Words No. for 1 horizontal line,

cycle: Entry cl, Exit ci
getSTFormMapBasel: { for DESTINATION FORM }
Xbus uBooleans, XLDisp, L3 checkSource,

Q wuDastHeightA. BRANCH [destNEQCurrent, destEQCurrent, 17,
dastNEQCurrent:

c1;{uPPCross 0}

c2;

c3:

cl;

{ destBitMap = current BitMap ? }

{destWidth, destHeight have been already checked whether thay would be greater than 1024, 1010 respectively }

temp2Low uDestWidthA, CALL [checkwidthAndHeight],

destEQCurrant:
GOTO [yesCurrent],

get8TFormMapBasa: { for SOURCE FORM }
temp3Low uCurrentDispBitMap, L1 getMap,
CALL [otMap2Bank0],

MAR templLow [templHigh, tempilLow + formMapBaseIndex],
L1 getWidth,
getMapBase2:
templLlow tempilLow + 1,
BRANCH [noPCInGetMapBase2, yesPCInGetMapBase2, 17,

yoasPCInGetMapBase2:
templlow templLow + OFF,

MAR [templHigh, tempilLow + 0], GOTO [getMapBase2],

noPCInGetMapBase2:
otLow MD, XDisp, { get SourceForm BitMap Oop }

getMapBase3d:
MAR [templHigh, templlLow + 0], DISP4 [sourceBitMapOop, oc],

[] temp3Low xor otLow, ZeroBr, L3 chackSource, GOTO [b1tMapOop].
[] temp3Low xor otlow, ZsroBr, L3 checkSource, GOTO [bitMapOop],
[1 temp3Low xor otLow, ZeroBr, L3 checkSource, GOTO [b1tMapOop],

bitMapDop:
temp2Low MD, XHD1isp, BRANCH [{CALL} checkSmalllnt2cl, yesCurrenti],

noCurrentl:
MAR [templHigh, templlLow + 0], L1 getHeight,
tomp3Low temp2Low, CALL [checkSmallInt2],

noCurrant2:
Q temp2Low, L1 getMapBase, {Q = Form.Height}
temp2Low temp3Low, CALL [checkWidthAndHeight],

c2;

c2;

c2;
cd;

-

c

‘.

c2;

c3;

cl;

c3;

cl

c2,
c2
c2,

cd;

cl,
c2;

cl,
c2;

at [getMap, 10, otMap2Bank0-raturn];

{"4“*‘*}

at [0D, 10, sourceBitMapOop]: {rerhainy
at [OE, 10, sourceBitMapOop]; {Hraraann
at [OF, 10, sourceBitMapOop]; {rrwaenan)

at [getwidth, 10, checkSmallInt2-return];
{ for checkWidthAndHaight routine}

at [getHeight, 10, checkSmaliInt2-return];
{temp2Low = Form.Height}

{ At this point, Q <== INT(((BitWidth-1)/18) + 1 )*height, temp2Low = Words /horizontal line.

Also, otlow = Bitmap Oop(Source, Destination)}

temp3Low Q + objectHeaderSize, CALL [otMap2Bank0],
{otLow = BitMap Cop }

noCurranté:
MAR templlow [templHigh, templLow + sizeF1e1d0ffset],

getMapbBased:
BRANCH [noPCGetMapBased4, yesPCGetMapBased, 17,

yesPCGotMapBase4:
templlow templLow + OFF + 1,

MAR [tempiHigh, templLow + 0], GOTO [getMapBase4],

noPCGetMapBased:
Q MD,
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e3,

at [checkSource, 10, checkWidthAndHeight-return];

cl, at [getMapBass, 10, otMap2Bank0-return]:

c2;

(£ H

cl;

¢3; { get BitMap Size }



noCurrantb:

[1 temp3Low xor Q, ZaroBr, {BitMapSize = (width * height) ? } cl;
tampllow tempiLow + 2, { point the actual address of BitMap }
BRANCH [funnyBitMapSize, correctBitMapSize], c2;
corractBitMapSize:
L2D1isp, c3;
RET [getSTFormMapBase-return], cl;
yesCurrentl:
CANCELBR [$, OF], cl;
Noop, €2;
yesCurrent:
tamp2Low 40, L2Disp, €3;
yesCurrent2:
tamplHigh templitow (templLow xor templlow) LRotO,
RET [getSTFormMapBase-raturn], cl;
L2 primFail, GOTO [primitiveFallBitB1t3], c2,
funnyBitMapSize:
L2 primFail, GOTO [primitiveFailB1tBIt1], c3:

Subroutine : bbtMultiply

C A*B
Entry : temp2Low = A

Q =B

L2 = return Tink
Exit: Q = result

templLow, temp3Low, sourcelndex are smashed

entry: cl, ¢2, ¢3 exit : ¢l

bbtMultiply2:
Noop, c2;
bbtMultiply3:
Noop, €3;
bbtMultiply:
tempilLow O, cl;
sourcelndex 10, c2;
bbtMulLoop:
[1 Q and 1, NZeroBr, c3;
sourcelndex sourcelndex - 1, ZeroBr,
BRANCH [bbtMulDigit0, bbtMulDigiti], cl;
bbtMulDigito:
templLow DARShifti (templLow + 0), BRANCH [bbtMullLoop, bbtMulEnd], c2;
bbtMulDigttl:
tempilow DARShiftl (templLow + temp2low),
BRANCH [bbtMulloop, bbtMulEnd], c2;
bbtMulEnd:
Q ~ Q, LZDisp, c3;
RET [bbtMultiply-return], el;

{ Subroutine: getSeveralMasks

description : calculate the several masks ( skew, maskl, mask2 )
sourcelndex : uw - 1
L1 return Link
Exit: skew : skew
uMaskl : mask1l
uMask2(temp2Low) : mask2

Note: smashed register -- templlLow, temp2Low

Entry: c1, Exit: ci

goetSeveralMasks:
tempillow uDX, L3 getMaskl, c