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{
14-Jan-84 14:16:32

RumStart:
Bank « 0, - : cl;
Noop, c2;
GOTOABS[GermRumHookup] {off to initialize the Mesa world}, c3;
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getClass:

{upon entry, otLow must contain the oop whose class is desired , there must be & pending XDisp to allow us to test

SmallIntegerness, and L2 contains the return linkage. At exit, temp3Low will contain the class oop. if the class is NOT

Smalllnteger, templHigh/Low points at the base of the object. L1 may be smashed by this routinet!!. At exit, temp3Low
contains the class of the object}

BRANCH[ classIsNotSmallInt, classIsSmalllInt, Oe], cl;
classIsSmallInt:
temp3low « classSmaltIntegerPointer, L2D1isp, c2;
RET[getClass-return], c3;
classIsNotSmalllnt:
L1 « gettingClass, c2;
CALL{otMap], . c3;
getClassAlreadyHaveBase: )
templlLow « templlow + classFieldOffset, cl, dat[gettingClass, 10, otMap-return];
Noop, €2;
Noop, c3;
MAR « [tempiHigh, templlLow + 0] {read the class field}, cl;
templlow « templlLow - classFieldOffset, L2Disp, c2;
temp3Low « MD, RET[getClass-return], c3;
getNewMethodHeadar:

{upon entry, templHigh/Low must be high address of new compiledMethod, L2 contains the return linkage.
At exit, templLow and uNewMethodHeader are both the new method header and uNewMethodHigh/Low are correct}

uNewMethodLow « templlLow, c2;
templlLow « tempilLow + objectHeaderSize, c3;
MAR « [templHigh, templlow + 0], {start read of method header} cl;
uNewMethodHigh « Q {finish saving CompiledMethod start address}, c2;
templlLow « MD {method header}, L2Disp, c3;
uNewMethodHeader « templlLow, RET[getNewMethodHeader-return] cl;

getDeltaWord:

{upon entry temp2High/Low must be pointing at the delta word of an object. L1 is the linkage register. The word is
returned in templlow}

MAR « [temp2High, temp2Low + 0], cl;
LiDisp, . c2;
templlLow « MD, RET[getDeltaWord-return], c3;

returnTopOfStack:

smashTOS:

{upon entry, there must be a pending ZeroBr [non-zero implies smash the top of stack, zero implies do not smash it]. L1
is the return linkage register, and the top of stack is returned in otlow}

MAR « [stackHigh, stackLow + 0] {read top of stack}, BRANCH[smashTOS, dontSmashT0S], c1;

MDR « nilPointer, c2;
otlLow « MD, c3;
stackLow ¢« stackLow - 1, cl;
L1Disp, ) €2;
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RET[returnTopOfStack-return], c3;
dontSmashTOS:

LiDisp, c2;

otiow « MD, RET[returnTopOfStack-return], c3;

pushTemp3LowAndDispatch:

MAR « [stackHigh, stacklLow + 0], cl, at[primitiveClass, 10, getClass-return];
MDR « temp3lLow, NextBytecode, c2;
DISPNI[bytecodes], ipLow ¢« ipLow + PC16, c3;
notYetInvented:
Noop, c2;
templlow « 1 {mark notYetInvented}, GOTO[saveSmallitalkStatse], c3;
bytecodeFailed:
Noop, c2;
tempiLow « 2 {mark bytecode failure}, GOTO[saveSmalltalkState], c3;

transferWords:
{upon entry, tempiHigh/Low must be the destination start address, temp2Low is the 1low 16 bits of the source limit
address, and stackHigh/tow is the source start address. L1 is the return linkage register, Q is smashed. Because we
are moving between two volatile contexts, no reference counting is performed}

temp2low « temp2lLow + 1 {adjust Timit to one past the last word}, cl;
transferWordsCheck:
[] « stackLow - temp2Low, ZeroBr, c2;
BRANCH[ S, returnFromTransferWords], c3;
MAR « [stackHigh, stacklow + 0] {read and smash receiver or argument}, CANCELBR[$, 0f], ci;
MDR « nilPointer, c2;
Q « MD, . c3;
MAR « [tempiHigh, templiow + 0] {put into new'context}. cl1;
MDR « Q, c2;
tempilow « templlow + 1 {up destination index}, c3;
stacklow « stacklLow + 1, GOTO[transferWordsCheck], cl;
returnFromTransferWords:
stackLow « stackLow - 1 {the Tast word actually moved}, cl;
temp2Low « temp2low - 1, L1Disp, c2;
RET[transferWords-return], ’ c3;
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}

{ .
Make all free chunk Tists.empty by storing notAnObject (8001) at the head of each 1ist.

timeToCompress:

rumHigh « uRumRecordHigh, cl; {point to first free chunk 1ist}
rumLow « uRumRecordLow, c2;
rumLow « rumLow + freeListsOffset, - c3;
temp3Low « targestfreaChunkSize, : ct; {set 1ist counter}
tempZlow « 3, c2; {create 1ist terminator = 8001}
temp2Low ¢« temp2Low RRotl, c3;
emptyFreaChunkLoop: . -
MAR ¢ [rumHigh, rumLow + 0], cl; {mark each 1ist}
MDR ¢ temp2Low, rumLow ¢« rumLow + 1, c2;
Noop, c3;
Noop, cl;
temp3low « temp3Low - 1, NegBr, c2;
BRANCH [emptyFreeChunklLoop, $], c3;

{
Make each real object relocatable by storing its oop in its class field and its class in its offset field. Mark free chunks and reclaim

free oops. Test purpose bits in the OT entry and do one of the following.

00: Offset field « class, class field « oop.
01: Fail,
10: Fail.
11: Add oop to free oop Tist. If refct < 0 (free object), make 1ink odd (class field « 1),
}
reverse0T:
otlow « 2, cl; {start at bottom of OT}
Noop, c2;
rumLow ¢ uRumRecordLow, cd;
MAR ¢ [rumHigh, rumLow + objectTableHighOffset], cl;
CANCELBR [$, 2], c2;
otHigh « MD, c3;
reverse0Tloop:

{we can get by with the +1 because a page cross is impossible --
the OT entry must be at an even address, and only incrementing an
odd address can cause a page fault)

MAR « [otHigh, otLow + 1], cl; {otmap oop}

CANCELBR [§$. 21, c2;

Q « objectHigh « MD, XwdDisp, c3; {dispatch on purpose bits}

MAR « [otHigh, otLow + 0], DISP2 [purposeTable], cl;
impossiblePurposeBitsl: -

GOTO [bailout3], ¢z, at [1, 4, purposeTable]:
impossiblePurposeBits2:

GOTO [bailoutd], c¢2, at [2, 4, purposeTable];
normalObject:

{class field ¢ oop, offset « class}

Noop, c2, at [0, 4, purposeTable];

objectlLow ¢ MD, c3;

objectLow « objectLow + classField0ffset, cl1;

Noop, c2;

Noop, ¢3;

MAR « [objectHigh, objectiow + 0], cl;

MDR « otLow, c2; {object « oop}

temp3lLow « MD, XDisp, c3;

MAR « [otHigh, otLow + 0], BRANCH [$, impossibleClass, OEJ, cl;

MDR « temp3Low, GOTO [nextOop], c2; {O0T « class}
impossibleClass:

GOTO [bailoutd], c2; {class field can't be odd}
freeQopOrObject:

{do nothing to free oop; add free object's oop to free oop 1ist and mark free object}

[] « Q, NegBr, c2, at [3, 4, purposeTable];

objectLow « MD, BRANCH [freeOop, $], T . c3;

MAR « [rumHigh, rumLow + freePointersOopOffset], el;

MDR « otLow, CANCELBR [$, 2], LOOPHOLE [wok], c2; {add new free oop}

temp3low « MD, €3;

MAR « [otHigh, otlow + 0], cl;

MDR « temp3Low, c2; {fix link field}

objectLow « objectlow + classFieldOffset, cd;

MAR « [otHigh, otLow + 1], cl;

MDR « 60, CANCELBR [$, 2], LOOPHOLE [wok], €2; {fix flag field)

Noop, c3;

MAR « [objectHigh, objectLow + 07, cl1;
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MDR « 1, GOTO [nextOop], cZ; {mark object free}
nextOop:

Noop, c3;
freeOop:

Noop, , ¢ - ol

otlLow « otLow + 2, CarryBr, c2;

BRANCH [reverseOTloop, $1], c3;

{
Move all objects as low in object space as possible without straddling a bank boundary.
otHigh « OT base high (object memory limit)
sourceHigh, sourceLow « object source
destHigh, destLow « object destination
rumHigh, rumLow « rum record base

}
compress:
{initialize the pointers}
MAR « [rumHigh, rumLow + objectMemoryHighOffset], cl;
CANCELBR [§, 2], c2;
sourceLow « sourceHigh « MD, c3;
MAR « [rumHigh, rumLow + objectMemorylLowOffset], cl;
destHigh « sourcelLow LRot0, CANCELBR [$, 2], ) c2;
sourcelow « MD, c3;
destl.ow « sourcelow, cl;
compressLoop: .
sourcelow ¢ sourceLow + classFieldOffset, c2; {sourcalow « tclass field)}
cl2:
Noop, c3;
MAR « [sourceHigh, sourceLow + 0], cl;
sourcelow « sourceLow - offsetFromSizeFieldToClassField, c2; {sourcelLow « tsize field}
otLow « MD, XDisp, c3; {otLow « free chunk mark or oop}
MAR ¢ [sourceHigh, sourcelLow + 0], BRANCH [$, skipFreeChunk, OE], cl; {skip free object if class field odd}
sourcelow « sourcelow - sizeFieldOffset, c2; {sourcelow « tfirst field}
size « MD, ) c3;
{will it fit at destination?}
Q « destlow + size, ZeroBr, cl;
Q « destLow + size, CarryBr, BRANCH [$, perfectFit], c2;
temp3low « otlLow, BRANCH [$, ndb2], c3;
Q ¢« 0 + objectHeaderSize, CarryBr, cl;
BRANCH [unreverseOtEntry, newDestinationBank],. c2;
perfectFit:
sourcelow « sourcelow + classFieldOffset, CANCELBR [uoe2, 1], c3;
skipFreeChunk: : :
sourceLow + sourceLow - sizeFiel1dOffset, c2; {sourcelow « tfirst field}
size « MD, ’ c3;
[] « size - objectHeaderSize, CarryBr, cl;
BRANCH [impossiblaSizel, $], cZ;
sourcelow « sourcelow + size, CarryBr, GOTO [newSourceBank], c3;
impossibleSizel:
GOTO [bailoutl], c3; {hang if (0 <= size < objectHeaderSize)}
impossibleSize2:
GOTO [bailoutl], . c3; {hang 1f (0 <= size < objectHeaderSize)}
{put the remainder of the destination bank on the appropriate free 1list)}
newDestinationBank: )
temp3Low « otlLow, GOTO [ndb23, c3;
ndb2:
temp2Low ¢« -destlLow, cl; {temp2Low « size of free chunk}
L1 « remainderFree, €2;
CALL [newFreeChunk], c3;
otLow ¢ rumLow, cl, at [remainderFree, 10, addToFreeChunkList-return];
destLow « destHigh, c2; {set new bank}
destHigh ¢ destLow + 1 LRot0, LOOPHOLE [nib1Timing], 23;
destlow « 0, cl;
rumLow ¢ uRumRecordLow, GOTO [unreverseOtEntry], c2;
unreverseOtEntry: -
sourcelow « sourcelow + classFieldOffset, c3;
uoe2:
MAR « [otHigh, otLow + 0], cl; {set offset}
MDR « destlLow, c2;
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temp2Low « MD,

MAR « [sourceHigh, sourcelLow + 0],
MDR « ‘temp2Low,
sourceLow « sourcelow - classFieldOffset,

MAR ¢ [otHigh, otLow + 1],
temp3lLow « ~0F, CANCELBR [$, 2],
temp2low « MD and temp3Low,

[] « size - objectHeaderSize, CarryBr,
Q « destHigh, BRANCH [1impossibleSize2, $],
Noop,

MAR « [otHigh, otLow + 1],
MDR « temp2Low or Q, CANCELBR [$, 2], LOOPHOLE [wok],
[J ¢« Q xor sourceHigh, ZeroBr,

[} « destLow xor sourcelLow, ZeroBr, BRANCH [moveObjectl, $],
BRANCH [$, noMove],
GOTO [mo10],

moveObjectl:
CANCELBR [$, 1],
GOTO [mo10], :

noMove:
sourcelLow « sourcelow + size, ZaroBr,

BRANCH [$, nm2],

GOTO [nm4],
nmz:.

destHigh « Q + 1 LRot0, LOOPHOLE [nib1Timing],
nmé:

destlow ¢ sourcelow, ZeroBr, GOTO [newSourceBank],

moveObjectLoop:
Noop,

mo10: :
MAR « [sourceHigh, sourcelow + 0],
sourcelow ¢ sourcelow + 1,
tempzlow « MD,:

MAR « [destHigh, destLow + 0],
MDR « temp2Low, destLow « destlow + 1, ZeroBr,
Q « destHigh, BRANCH [mol2, $3,

destHigh « Q + 1 LRot0, LOOPHOLE [nibi1Timing],
[] « size - 1, ZeroBr,
BRANCH [bankStraddie, $],

size « size - 1, ZeroBr, GOTO [mo14],

moil2: ’
size « size - 1, ZeroBr,
mol4:
BRANCH [moveObjectLoop, $],
[} « sourceLow, ZeroBr, GOTO [newSourceBank],

newSourceBank:
Q « sourceHigh, BRANCH [compressLoop3, $],
sourceHigh « Q « Q + 1 LRot0, LOOPHOLE [nib1Timing],
Q « otHigh xor Q, ZeroBr,

BRANCH [compresslLoop2, carveRemainingFreeSpace],

bankStraddile:
GOTO [bailout2],

compressLoop2:
sourcelow « sourcelLow + classFieldOffset, GOTO [c¢12],

compresstoop3:
sourcelow « sourcelow + classFieldOffset, GOTO [c12],

carveRemainingFreeSpace:
temp2low « ~destlow,
Q ¢ temp2Low + objectHeaderSize, CarryBr,

BRANCH [$, carveFreeBank],

temp2low « temp2Low + 1, L1 « carvefreel,

CALL [newFreeChunk],

rumLow ¢« uRumRecordlLow,

Q « destHigh,

destHigh « Q « Q + 1 LRot0, LOOPHOLE [nib1Timing],

Noop,
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c3;
cl;
c2;
c3;
cl;
c2;
c3;
cl;
c2;
c3;
cl;
c2;
c3;
cl;
c2;
c3d;

c2;
c3;

c3;

cl;
c2;

c2;

c3;

c3;

cl;
c3;

cl;

cl;

c2;
c3;

cl;
c2;
c3;

cl;

cl;

c2;

c2;

c2;
[ H

cl;
c3;
cl,
c2;

c3;

cl;

{restore class}

{sét bank}

{1s move necessary?}

{sourcelLow « tclass field)
{sourceLow « tclass field}
{temp2Low « remainder size - 1}
{wi11 it fit in one chunk?}
{make remainder a free chunk}

at [carveFreel, 10, addToFreeChunkList-return];
{set new bank}
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Q « Q xor otHigh, ZeroBr,
destlow « 0, BRANCH [carveFreeBankLoopl, finisl],

carveFreeBank:
temp2Low « objectHeaderSize, L1 « carvefres2, GOTO [cfb14],

carveFreeBankLoop2:
temp2low « objectHeaderSize, L1 « carvefreez, GOTO [cfbl2],

carveFreeBanklLoop1:
temp2Llow « objectHeaderSize, L1 « carveFree2, GOTO [c¢fbl12],
cfbla:
Noop, -
cfbi4:
size « temp2Low, CALL [newFreeChunk],
destlow « destLow + size, :
Noop,
Noop,
rumLow ¢« uRumRecordLow,
temp2Llow « -destLow, L1 « carveFree3,
CALL [newFreeChunk],
rumLow « uRumRecordLow,
Q « destHigh,
destHigh « Q « Q + 1 LRot0, LOOPHOLE [ni1b1Timing],
Noop,
Q « Q xor otHigh, ZeroBr,
destlow « 0, BRANCH [carveFreeBankLoop2, finis2],
finisl:
Koop
finis3:
Noop,
GOTO [oopsleft],
finis2:

60TO [finis3],

{
Subroutine to create a8 new free chunk on the appropriate 1ist.
inputs: rum points to rum record
dest points to free chunk base
temp2Low is size of chunk
smashes: Q, temp2, temp3, rumlLow
saves: input temp3Low in rumLow

}
newF reeChunk:

destLow « destLow + sizeFieldOffset,

MAR « [destHigh, destiow + 0],
MDR « temp2Low,
destlow « destLow - sizeFieldOffset,

MAR « [rumHigh, rumLow + freePointersOopOffset],
CANCELBR [$, 2],
otlow « MD,

MAR « [otHigh, otLow + 0],
MDR « destlow,
temp2Low « MD,

MAR « [otHigh, otLow + 1],
MDR « destHigh, CANCELBR [$, 2], LOOPHOLE [wok],
Noop,

MAR « [rumHigh, rumLow + freePointersOopOffset],
MDR « temp2Low, CANCELBR [$, 2], LOOPHOLE [wok],
rumLow « temp3low, GOTO [returnToPool],

c2;
c3;

c2;

cl;

cl;
c2;
c3;

cl,
c2;
c3;

cl;
c2;
c3d;

ci,
c2;
c3;

cl;
c2;
c3;

cl;

c2;
c3;

cl;

cl;
c2;
c3;

cl;
c2;
c3;

cl;
c2;
c3;

cl;
c2;
c3;

cl;
c2;
c3;

cl;
c2;
c3;

{remainder size is too big for one chunk}

at [carveFree2, 10, addToFreeChunkList-return];

at [carveFree3, 10, addToFreeChunktist-return];

{set new bank}

{set free chunk size}

{get free oop}

{set free chunk offset}
{get free oop 1ink}
{set free chunk bank}

{fix 1ist head}
{add chunk to free 1ist}

{
Count the oops on the free oop Tist. Then count the objects on the free chunk 1ists.

oopsLeft:
MAR « [rumHigh, rumlow + freePointersOopOffset],
stacklow « 0, CANCELBR [$, 2],
otLow « MD,

oopCountloop:
] « otLow LRotO, XDisp,
BRANCH [$, countFreeChunks, OE],
Noop,
MAR « [otHigh, ottow + 0],
stacklLow « stackLow + 1,
otLow « MD, GOTO [oopCountLoop],

countFreeChunks:
GOTO [wordsLeft],
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c3;

cl;
c2;
c3;

{terminator is odd}
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Count all the free space on the free chunk 1ists.

}
wordsLeft:

rumbow « rumLow + freeListsOffset,
templHigh « 0, templlow « 0,
temp3Low « largestFreeChunkSize,

wordCountOutarLoop:

MAR « [rumHigh, rumLow + 0],
Noop,
otlLow « MD,

wordCountInnerLoop:

7] « otLow LRot0, XDisp,
Q « tempiHigh, BRANCH [$, nextList, OE],
stackLow « stackLow + 1,

MAR « [otHigh, otLow + 0],
Q«Q+1,
objectLow « MD,

MAR « [otHigh, otLow + 1],
objectLow « objectLow + sizeFieldOffset, CANCELBR [$, 2],
objectHigh « MD, - ’

MAR « [objectHigh, objectlow + 0],
objectlLow « objectLow + offsetFromSizeFieldToClassField,
size « MD,

tempilow « templlLow + size, CarryBr,
BRANCH [$, wcil2],
GOTO [wcil4],

wecil2:
templHigh « Q LRotoO,
wcild:
MAR « [objectHigh, objectLow + 0],
Noop,
otlow « MD, GOTO [wordCountInnerLoop],
nextList:
Noop,
Noop,
tempdLow « temp3low - 1, NegBr,
rumLow « rumlow + 1, BRANCH [wordCountOuterLoop, $J,
setWordiLevel:
rumLow « uRumRecordlLow,
Noop,
Noop,
MAR ¢ [rumHigh, rumLow + wordLevelLowOffsaet],
MDR « tempilLow, CANCELBR [$, 2], LOOPHOLE [wok],
Q « MD,
MAR « [rumHigh, rumlLow + wordlLevelHighOffset],
MDR « tempiHigh, CANCELBR [$, 2], LOOPHOLE [wok],
Q « MD,
setOopLevel:

MAR « [rumHigh, rumLow + oopLevellLowOffset],
MDR « stackLow, CANCELBR [$, 2], LOOPHOLE [wok],
Q « MD,

MAR « [rumHigh, rumLow + ooplLevelHighOffset],
MDR « 0, CANCELBR [$, 2], LOOPHOLE [wok],
Q « MD, GOTO [restoreMesaState],
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cl;
c2;
c3;

cl;
c2;
c3d;

cl;
c2;
cd;

cl;
€2;
c3;

cl;
c2;
c3;

cl;
c2;
€3;
cl;

€2;
€3;

c3;
cl;

c2;
c3;

c3;

{1ist terminator is odd}

{otmap}
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RegDef[MesaStatel, U, 30];
RegDef[MesaStateG, U, 45];
RegDef[MesaStatePC, U, 503;
RegDef[MesaStatePC16, U, 527;
RegDef[MesaStatelBPtr, U, 53];
RegDef[MesaStatelIB, U, 64];

{T0S (register 0) gets saved in the STK)

RegDaf[MesaStateRhMDS, U, 65]: -
RegDef[MesaStateRhL, U, 33];
RegDef[MesaStateRhG, U, 46];
RegDef[MesaStateRhPC, U, 51];

The following equates are copied from Dandelion.df and are only used to save and restore the Mesa emulator state.

} .

RegDef[TOS, R,
RegDef[ rhMDS,  RH,
RegDef[L, R,
RegDef[ rhl, RH,
RegDef[G, R,
RegDef[ rhG, RH,
RegDef[PC, R,
RegDef[ rhPC, RH,

FRELWWOO
e et el S e

{todo --- we can probably do better saving the RH registers}
fromMesa:

STK « TOS, push, cl,
MesaStatel « L, c2;
MesaStateG ¢ G, - c3;

MesaStatePC « PC, : cl;
PC « LShiftl PC, SE « pcil6, c2;
MesaStatePC16 « PC, c3;

The following register equates are used only to initialize Rum and to save and restore the Mesa emulator state:

at[doBytecodes];

{now save the RH registers--somewhat messy since you can't write U reg directiy from an RH register}

Q « rhMDS, cl;
MesaStateRhMDS « Q, c2;
L « rht, c3;
MesaStateRhL « L, cl;
G « rhG, c2;
MesaStateRhG « G, c3;
PC « rhPC, . cl;
MesaStateRhPC « PC, c2;
PC « ErrnIBnStkp, c3;
PC « PC LRot12, : ' c1;
PC « ~PC, {get it back to its non-negated state} c2;
MesaStateIBPtr « PC, YDisp, c3;
DISP4[drainiB,0c], cl;
GOTO[drained], {state = empty, nothing to do} c2,
PC « ib, {state = byte, grab it} c2,
MesaStatelB « PC, c3;
Noop, cl;
GOTO[drained], c2;
IBspin:
GOTO{IBspin], {state = full, cannot happen...}, c*,
PC « ib, ({state = word, get first byte} c2,
PC « PC LRot8, ' c3;
L « ib, {get second byte} ‘ cl;
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at[0c,10,drainIB};

at[0d,10,drainIB];

at[0e,10,drainlB];

at[0f,10,drainIB];
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MesaStateIB « PC or L, GOTO{drained], i €23

drained:

Noop, . c3; .
LOD1sp, cl;
DISP2[doBytecodesOrStablilization], c2;
GOTO[getSmalltalkState], . c3,at[0, 4, doBytecodesOrStablilization];

" GOTO[timeToStabilize], . c3,at[1, 4, doBytecodesOrStablilization];
GOTO[timeToCompress], c3, at[2,4,doBytecodesOrStablilization];

* restoreMesaState:
{restore the RH registers}

rhMDS + MesaStateRhMDS, cl;
rhL « MesaStateRhL, c2;
rhG « MesaStateRhG, c3;
rhPC « MesaStateRhPC, cl;

{and now the R registars}

{restoring the PC16 register for Mesa is tricky. Can't assign to it directly, so we must read it to determine it's current state, but
reading it toggles the state...... 3}

PC « MesaStatePC16, XDisp, c2;

XC2npcDisp, BRANCH[pcl6wasZero, pcibwasOne, 0e], c3;
pclbwasZero: :

BRANCH[$, wasZeroIsOk, 0s], cl;

Cin « pcl6, GOTO[okPc], c2;
wasZeroIsOk:

GOTO[okPc], ©2;
pcibwasOne:

BRANCH[wasOnelIsOk, $, 0e], ci;

Cin « pci6, GOTO [okPc], c2;
wasOneIsOk:

GOTO[okPc], c2;

okPc: {now restore the IB state}

IBPtr « 1, {drain any smalltalk bytecodes}, c3;

PC « ib, e1;

Noop, c2;

PC « MesaStateIBPtr, XDisp, c3;

DISP4[restorelB, 0c], cl;

GOTO[ IBdone], {state was empty}, c2,at[0c,10,restorelB];
PC « MesaStatelB, : c2, at[0d,10,restorelB];
IB « PC LRotoO, {state was byte}, c3;

IBPtr « 1, cl;

GOTO[ IBdone], c2;

IB « MesaStatelB, {state was word}, GOTO[IBdone], c2,at[0f,10,restorelB];

IBdone:

PC « MesaStatePC, c3;

L « MesaStatel, T . cl;

G « MesaStateG, , c2;

Noop, c3;

punt:

Bank « 0, cl;

Noop, c2;

GOTOABS[ returnF romRumBank], c3;
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RumInitialization:
uRumRecordHigh « TOS,
Q + STK, pop,
uRumRecordLow « Q,

Bank . 0,
Noop,
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GOTOABS[ returnF romRumBank],

timeToStabilize:

L0 « mesaRequestedStabilization,

otHigh « 0b,
CALL[stabilize],

Noop,
stabilize-return];
Noop,

GOTO[ restoreMesaState],

InitAndMesaStateSaveAndRestore.mc
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¢1, at[doInitialization];
c2;
c3;

cl;
c2;
c3;

cl;
c2;
c3;

cl, at[mesaRequestedStabilization, 10,

c2;
c3;
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{Jump}

Jumpi:

temp3Low « 2, GOTO[ jumpUnconditionally], -
Jump2:

temp3lLow « 3, GOTO[jumpUnconditionally],
Jump3:

temp3Llow « 4, GOTO[jumpUnconditionally],
Jumpa:

temp3Low « 5, GOTO[ jumpUnconditionally],
Jumpb:

temp3lLow « 6, GOTO[jumpUnconditionally],
Jumpt:

temp3Low « 7, GOTO[jumpUnconditionally],
Jump¥:

temp3Low « 8, GOTO[jumpUnconditionally],
Jump8: .

temp3Low « 9, GOTO[jumpUnconditionally],

{Pop and Jump on False}

popAndJumplOnFalse:
temp3Low « 2, GOTO[popAndJumpOnFalse],

popAndJump20nFaise:
temp3Low « 3, GOTO[popAndJumpOnFalse],

popAndJump30nFalse:
temp3Low « 4, GOTO[popAndJumpOnFalse],

popAndJumﬁ40nFa1$e:
temp3Low « 6, GOTO[popAndJumpOnFalse],

popAndJumpS0nFalse:
temp3Low « 6, GOTO[popAndJumpOnFalse],

popAndJump60nFalse:
temp3Low « 7, GOTO[popAndJumpOnFalse],

popAndJump70nFalse:
temp3Low « 8, GOTO[popAndJumpOnFalse],

popAndJump80nFalse: '
temp3Low « 9, GOTO[popAndJumpOnFalse],

popAndJumpOnFalse:
temp2Low « uCurrentMethodLow, backupIsOBytes,
L1 « branchIfFalse, GOTO[jump-getTopOfStack]

{Extended Jump}

extendedJumpO:
temp3low « 0fc, GOTO[extendedJump],

extendedJumpl:
temp3low « 0fd, GOTO[extendedJump],

extendedJump2:
temp3tow « Ofe, GOTO[extendeddump],

extendedJump3:
temp3low « 0ff, GOTO[extendedJump],

extendedump4: .
temp3Low « 00, GOTO[extendedJump],

extendedJumpb:
temp3low « 01, GOTO[extendedJump],

extendedJump6:
temp3Low « 02, GOTO[extendedJump],
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cl

cl

cl

cl

cl

¢l

cl

cl

cl

cl

cl

cl

cl

cl

cl

cl

c2;

c3

cl

cl

cl

cl

cl

cl

cl

’

i

bytecode[90];

bytecode[91];

bytecode[92];

bytecode[93];

bytecode[94];

bytecode[95];

bytecode[96];

bytecode[97];

bytecode[98];

bytecode[99];

bytecode{9a];

bytecode[9b];

bytecode[9c];

bytecode[9d];

bytecode[9e];

bytecode[9f];

bytecode[0a0];

bytecode[0al];

bytecode[0a2];

bytecode[0a3];

bytecode[0a4];

bytecode[0a8];

bytecode[0a6];
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extendedJump7:

temp3low « 03, GOTO[extendedJump], cl, bytecode[0a7];
extendedJump: .

temp3low « temp3Low LRot8 {get the left byte correct}, c2;

temp3Low « temp3low + ib + 1, i c3;

iplow « ipLow + PC16 {account for the extension byte}, GOTO[ jumpUnconditionally], c1;

{Extended Jump on True}

extendedJumpOnTruel:

temp3low « 0, L1 ¢ branchIfTrue, GOTO[extendedJumpTrue], cl, bytecode[0a8];
extendedJumpOnTruel:

temp3Low « 1, L1 « branchIfTrue, GOTO[extendedJumpTrue], cl, bytecode[0a9];
extendedJumpOnTrue2:
: temp3low « 2, L1 « branchIfTrue, GOTO[extendedJumpTrue], c1, bytecode[0aa];
extendedJumpOnTruesd:

temp3low « 3, L1 « branchIfTrue, GOTO[extendedJumpTrue], cl, bytecode[0ab];
extendedJumpTrue:

temp3Low « temp3Low LRotS {get high bits of displacement}, GOTO[extendedJumpOnCondition], c2;

{Extended Jump On False}

extendedJumpOnFalse0:

temp3Low « 0, L1 « branchIffFalse, GOTO[extendedJumpFalse], cl, bytecode[0ac];
extendedJumpOnFalsel:

temp3lLow « 1, L1 « branchIffFalse, GOTO[extendedJumpFalse], cl, bytecode[0ad];
extendedJumpOnFalse2:

temp3low « 2, L1 « branchIffalse, GOTO[extendedJumpFalse], ci, bytecode[0ae];
extendedJumpOnFalse3:

temp3low « 3, L1 « branchIfFalse, GOTO[extendedJumpFalse], c1l, bytecode[0af];
extendedJumpFalse:

temp3Low « temp3lLow LRot8 {get high bits of displacement}, GOTO[ extendedJumpOnCondition], ¢2;

extendedJumpOnCondition:

temp3Low « temp3Low + ib {and Tow bits} + 1{and low bits}, backupls}Byta, c3;

iplow « ipLow + PC16, {account for extension byte} cl;
temp2Low « uCurrentMethodLow {point at base of method}, c2;
GOTO[ jump-getTopOfStack], c3;

Jump-getTopOfStack:
{upon entry, temp3lLow must contain the number of bytes by which to adjust the instructionPointer. temp2Low must point at
the base of the object header. pcl6 and tempilow must both be correct. L1 contains the constant branchIfTrue or

branchIfFalse}
MAR « [stackHigh, stackLow+ 0] {read top of stack}, ci;
MDR « milPointer, {and smash it} c2;
templiow « MD, [ H
[] « templlow xor faisePointer, ZeroBr, ci;
[] « tempilow xor truePointer, ZeroBr, BRANCH[$, tosIsFalse], c2;
BRANCH[tosIsNotBoolean, tosIsTrue], c3;
tosIsFalse:

CANCELBR[$, 1], stackLow « stackLow - 1, L1Disp, {do we want to branch} c3;
DISP2[falseTos], . cl;
NextBytecode, {no branch} . c2, at[branchIfTrue, 4, falseTos];
DISPNI[bytecodes], ipLow « ipLow + PC16, c3;
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ipLow ¢ ipLow - temp2Low,
GOTO[aTterIp] {take branch},

tosIsTrue:

stackLow ¢ stackLow - 1, LiDisp,{do we want to branch}
DISPz[irueTos].

ipLow « ipLow - tempZLow, GOTO[alterIp] {take branch},
Noop {no branch},

Noop,

NextBytecode,
DISPNI[bytecodes], ipLow « ipLow + PC16,

tosIsNotBoolean:

{rats. put the stack back)}
{tode -- more of this when send is implemented}

MAR « [stackHigh, stackLow + 0],
MDR « tempillow,
Noop,

GOTO[bytecodeFailed],

JumpUnconditionally:

temp2low « uCurrentMethodLow,
ipLow « iplow - temp2Low,

alterlp:

c2,
(*H
cl;
c2;
c3,
c3,
cl;

€2;
c3;

cl;
c2;
c3;

cl;

T W

at[branchIfFalse, 4, falseTos];

at[branchIfTrue, 4, trueTos];

at[branchIfFalse, 4, trueTos];

{upon entry, temp3Low must contain the new displacement into the object including the object header. temp2Low must be the
base of the current method header. iplLow must be the current word offset into the compiledMethod exclusive of the header.

pcl6 must be correct}

iptow « LShiftl iplLow, SE « pc1B, {yields current byte offset into com
temp3Low « temp3lLow + ipLow {calculate the new location},

piled method including object header}, ci;

cé;
iplow « temp2low {point at base of object header}, IBPtr ¢ 1 {drain al1 bytecodes from instruction buffer}, c3;

Noop,
Noop, .
Ybus « ib, GOTO[fixupInstructionPointer],
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cl;
c2;
c3;
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{for each of these three entry points, uClassToInstantiate must be the oop of the class, temp3Low is the size in words or bytes.
temp3High is the return linkage register!il} )

createlnstanceWithPointers:
temp2low « nilPointer, cl;
templlLow « hasPointers, GOTO[createInstance], c2;

createlnstanceWithBytes:
temp2low « 0, . cl;
[]1 « temp3Low LRotO, XDisp, c2;
temp3Llow « temp3Low + 1, BRANCH[byteCountIsEven, byteCountIsOdd, Oe], ¢3;

byteCountIsEven:
tempiLow « 0, GOTO[byteShift], cl;
byteCountIsOdd: .
templlow « 150dd, GOTO[byteShift], ci;
byteShift:
temp3Low « RShift1 temp3Low, SE « 0, GOTO[createInstance], . c2;
createlnstanceWithWords:
temp2low « 0, cl;
templlow « 0, GOTO[createInstance], c2;

createLargePositivelnteger:

templlow « classLargePositiveIntegerPointer, cl;

uClassTolnstantiate « tempillow, . . €2;

GOTO [createInstanceWithBytes] c3;
createlnstance:

{temp3Low is number of words in object less objectHeaderSize,
tempilLow is the value of the low two bits of the delta word,
temp2low 1s the default value with which to initialize the object}
uFieldType « templlLow

{save these for initializing the object and its ot entry}, €3;
uDefault « temp2Low, cl1;
temp3Low « temp3lLow + objectHeaderSize, CarryBr, c2;
Q « objectSizeTestLimit, BRANCH[$, massiveSenility2], c3;
[] « temp3Low + Q, CarryBr, cl;
BRANCH[$, requestedSizeTooBig], c2;
tempZHigh « uRumRecordHigh, c3;
tempZLow « uRumRecordLow, X cl;
templiLow « largestFreeChunkSize, . c2;
[{] « temp3Low - templLow, CarryBr, c3;
uRequestedSize « temp3low, BRANCH[trySpecificlList, useBigFreeList], cl;

trySpscificList:
temp2Low « temp2Low + freeListsOffset, c2;
Noop, €3;
MAR « [temp2High, temp2lLow + temp3lLow], cl;
CANCELBR[S, 2], c2;
otlow « MD, XDisp, L2 « creatingInstance

{set up for the nextFreeChunk call}, c3;
uNewGbject « otlow, BRANCH[gotOne, tryBigList, Oe], cl;

gotOng:

L1 « gettingNextFreeChunk {needed for otMap2 call inside nextFreaChunk}, CALL[nextFreeChunk], c2;

MAR « [temp2High, temp2Low + temp3lLow] {update free 1ist head} ci, at[creatingInstance, 10,

nextFreeChunk-return];

MDR « Q, CANCELBR[$, 2], LOOPHOLE[wok], c2;

{save new object's address}

Q « templiHigh, c3;

uNewObjectHigh « Q, cl;

uNewObjectlow « templlLow, €2;

GOTO[allocate], c3;
tryBiglist: .

tempZlow « uRumRecordlLow, GOTO[useBigFreelistA], c2;
useBigFreeList: '
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{upon entry, temp2High/Low contains the rum record address.
uRequestedSize is valid. temp3Low is the requested size)}
Noop,

useBigFreelListA:

uPredecessor « ~otlLow xor otlLow {yields -1},
L1 « gettingNextFreeChunk {for otmap call in nextFreeChunk},

MAR ¢ [temp2High, temp2lLow + bigFreeListOffset],
L2 « consideringBigChunks,
temp3Llow « temp3Low + objectHeaderSize, CarryBr
{ytelds minimum spiittable block size} CANCELBR[S 2],
otLow « MD {current free chunk}, XDisp {test if more},
BRANCH[ %, massiveSenilitya],

considerNextBigFreeChunk:

tterate:

uNewObject « otLow, BRANCH[$, outOfChunks, Oe]
uCurrentTreeChunkOop « otlow, CALL[nextFreeChunk],

uNextFreeChunk « Q {remember next free chunk},
nextFreeChunk-return];

templlow « templlLow + sizeFieldOffset,

Noop,

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

[]1 « 0 xor uRequestedSize, ZeroBr,
[] « Q - temp3Low, CarryBr, BRANCH[$, exactFit],
BRANCH[ iterate, canSubdivide],

uPredecessor « otlLow,
Noop,
otLow « uNextFreeChunk, XDisp, GOTO[considerNextBigFreeChunk],

exactFit:

templlow « templLow - sizeFieldOffset, CANCELBR[S, 1],

Q + tempiHigh,
uNewObjectLow « tempiLow,
uNewObjectHigh « Q, GOTO[splice],

canSubdivide:

splice:

temp3Low « uRequestedSize,

c2;

c3;

cl;
c2;

cd;

c3;

cl;
c2;
c3;

cl;
c2;
c3;

¢3;

cl;
c2;
c3;

at[consideringBigChunks, 10,

: cl;
temp3low « Q {current chunk size} - temp3Low {requested size} {yields excess size}, c2;

Q « templHigh {part of new objects address},

MAR « [temp2High, temp2Low + freePointersOopOffset],
uNewObjectHigh « Q, CANCELBR[$, 2],
otLow « MD {first free oop}, XDisp,

BRANCH[$, outOfOops, Oe],
Noop,
Noop,

c3;

ci;
c2;
c3;

cl;
c2;
c3;

{write the new size of the current free chunk (tempilHigh/Low still pointing at its size field)}

MAR « [templHigh, templLow + 0],
MDR ¢ temp3Low,

cl;

c2;
templlow « templlow - sizeFieldOffset {point at base of the current free chunk}, c3;

{write address of new object into its ot entry}
MAR « [otHigh, otLow + 1],
MDR « templHigh, CANCELBR[$, 2], LOOPHOLE[wok],

c2;
Q « templLow {base of free chunk we split} + temp3Low {excessSize} {yields base of new object}, ¢3;

MAR « [otHigh, otlow + 0],
uNewObjectLow « MDR « Q,
Q « MD {1ink to next free oop},

MAR « [temp2High, temp2Low + freePointersOopOffset],
MDR « Q {update free cop list head} CANCELBR[$, 2], LOOPHOLE[wok],
uNewObject « otlLow,

{should we move the current free chunk to a small free chunk 1ist?}
temp2Low + largestFreeChunkSizelessOne,

[] <« temp3Llow  {excess size} - temp2Low, CarryBr,

otLow « uCurrentFreeChunkOop, BRANCH[$, itsFineWhereltls],

L1 « movingFromBigToSmaltl,

Noop,
CALL{addToFreeChunklList] {this call returns directly to sp11ce}

otLow « uPredecessor, XDisp, L1 « splicingBigFreeList,
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cl;

cl;
€2;
c3;

cl;
c2;
c3;

cl;
c2;
c3;

cl;

cZ;
c3;

cl,

at[movingFromBigToSmall,

10,
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addToFreeChunklList-return];

temp2High « uRumRecordHigh, BRANCH[didHavePredecessor, noPredecessor, 0eJ, c2;

noPredecessor:
temp2Low « uRumRecordLow, c3;

MAR « [temp2High, temp2low + bigFreeListOffset],GOTO[1inkNextChunk], cl;

didHavePredecessor: ’

CALL[otMap2], c3;

templlow ¢« templlow + chunkLinkOffset, cl,

Noop, c2;

Noop, c3;

MAR « [templHigh, templlow + 0], GOTO[IinkNextéhunk]. cli;
TinkNextChunk:

MDR « uNextFreeChunk, CANCELBR[biglListWrapup, 2], LOOPHOLE[wok], €2;
itsFineWherelItlIs:

Noop, cl;

Noop, c2;
bigListWrapup:

otlow « uNewObject, GOTO[allocate], c3;
out0fChunks:

GOTO[massiveSenility], 0 c2;
out0fOops:

Noop, c2;
massiveSenility:

Noop, c3;
massiveSenility2:

GOTO[bytecodeFailed], cl;
massiveSenilitya: ' .

CANCELBR[bytecodeFailed, OF], cl;
requestedSizeTooBig:

GOTO[massiveSenility2], c3;

{ Adjust the memory and oop levels and signal Mesa if either is below its alert level
(((wordLevel < wordAlertLevel) or: [oopLevel < oopAlertLevel]) and: [alreadyAlerted
}

allocate:

temp2High « uRumRecordHigh, . cl;

temp2Low « uRumRecordLow, €2;

Noop, . c3;

MAR « [temp2High, temp2Low + oopLevellLowOffset], cl;

CANCELBR [$, 2], c2;

temp3Low + MD, c3;

MAR « [temp2High, temp2Low + oopLevelLowOffset], cl;

MDR « temp3lLow « temp3Low - 1, CANCELBR [$, 2], LOOPHOLE [wok}, c2;

Noop, c3;
TowOopTest:

MAR « [temp2High, temp2Low + oopAlertLevellowOffset], cl;

CANCELBR [$, 2], c2;

Q « MD, c3;

Noop, cl;

Q « temp3tow - Q, CarryBr, c2;

BRANCH [$, decreaseWordLevel], c3;

MAR « [temp2High, temp2Low + alreadyAlertedOffset], ci;

CANCELBR [$, 2], c2;

Q « MD, c3;

[J <« Q, ZeroBr, cl;
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at[splicingBigFreelList, 10, otMap2-return];

and Mesa has not yet been signalled.

= 0]) 1fTrue: [signalAlert « 1. MesaIntRq]

-
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BRANCH [decreaseWordlevel2, $],
Noop,

MAR « [temp2High, temp2Low + signalAlertOffset],
MDR « 1, CANCELBR [$, 2], LOOPHOLE [wok],
MesalntRq, GOTO [decreaseWordLevel],

decraaseWordLevel2:
Noop,

decreaseWordLevet:
MAR « [temp2High, temp2low + wordLevellLowOffset],
temp3Low ¢ uRequestedSize, CANCELBR [$, 2],
Q « MD, .

MAR « [temp2High, temp2Low + wordLevelLowOffset],

MDR « temp3Low « Q - temp3Low, CANCELBR [$, 2],
LOOPHOLE [wok], CarryBr,

BRANCH [wordLevelBorrow, lowMemoryTestHighGetData],

wordl.evelBorrow:
MAR « [temp2High, temp2Low + wordLevelHighOffset],
CANCELBR [$, 2],
Q « MD,

MAR « [temp2High, temp2Low + wordLevelHighOffset],
MDR « Q - 1, CANCELBR [$, 2], LOOPHOLE [wok],
templlow « Q - 1, GOTO [TowMemoryTestHighHaveData],

TowMemoryTestHighGetData:
MAR « [temp2High, temp2Low + wordLevelHighOffset],
CANCELBR [$, 2],
templiow « MD,

TowMemoryTestHighHaveData: )
MAR « [temp2High, tempZLow + wordAlertLevelHighOffset],
CANCELBR [$, 2],
Q « MD,

Q « Q - tempilLow, CarryBr,
[] « Q, ZeroBr, BRANCH [reallyAllocatel, $],
BRANCH [$, lowMemoryTestlLow],

MAR « [temp2High, temp2Low + alreadyAlertedOffset],

CANCELBR [$, 2],

Q « MD,
3 « Q, ZeroBr,

BRANCH [lowMemoryTestLow2, $],
Noop,

MAR « [temp2High, temp2Low + signalAlertOffset],
MDR « 1, CANCELBR [$, 2], LOOPHOLE [wok],
MesalntRq, GOTO [reatlyAllocate3d],

TowMemoryTestlow2:
Noop,

lTowMemoryTestLow:
MAR « [temp2High, temp2Low + wordAlertlLevelLowOffset],
CANCELBR [$, 2],
Q « MD,

Noop,
Q « temp3Low - Q, CarryBr,
BRANCH [$, reallyAllocated],

MAR « [temp2High, temp2Low + alreadyAlertedOffset],
CANCELBR [$, 2],
Q « MD,

[]1 ¢« @, ZeroBr, )
BRANCH [reallyAllocate2, $],
Noop,

MAR « [temp2High, temp2Low + signalAlertOffset],
MDR « 1, CANCELBR [$, 2], LOOPHOLE [wok],
MesalntRq, GOTO [reallyAllocate3d],

reallyAllocatetl:
CANCELBR [reallyAllocate3, 1],

reallyAllocate2:
Noop,

reallyAllocate3:
Noop,
templHigh « uNewObjectHigh,
templLow « uNewObjectLow,

temp3low ¢« uRequestedSize,
temp3lLow « tempiLow + temp3Low
{Tow 16 bits of address of one word
past the end of the object},
templLow + templlow + deltaWordOffset,

{initialize the object header now)
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c2;
c3;

cl;
c2;

€3;

c3;

cl;
c2;
c3;

cl;
c2;
c3;
cl;

c3;

cl;
c3;

cl;
c2;
¢33

cl;
c3;
cl;

c2;
c3;

c3;

cl;
c2;
c3;

cl;
c2;
c3;

cl;
c2;
c3;

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

c3;

c3;

cl;
c2;
c3;

cl;

c2;
c3;
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MAR « [templHigh, tempilLow + 0], . cl;

{the following MDR« sets the delta ref count, the unused field, the clean
field, the containsLambda field, and the isVolatile field all to zero.
it also sets the oddBytes and hasPointers field appropriately}

MDR « uFieldType, c2;
IfEqual [Waffle, 1, SkipTo[waffleOniy], I;
templlow ¢ templLow + offsetFromDeltaWordToSizeField, c3;
IfEqual [Waffie, 0, SkipTo[endWaffleOnly], ];
waffleOnly!
templlLow « templlow + offsetFromDeltaWordToDiskWord, c3;
MAR « [tempiHigh, tempiLow + 0], : ) cl;
MDR « 0, c2;
templlow ¢ tempillow + offsetFromDiskWordToSizeField, c3;
endWaffleOnly! , '
MAR ¢ [templHigh, templlow + 0], cl;
MDR « uRequestedSize, c2;
templLow « templlow + offsetFromSizeFieldToClassField, c3;
MAR « [templHigh, templiLow + 0], cl;
MDR « uClassToInstantiate, c2;
{ok, object header is done, now zap the object body}
templlow « templlLow + offsetFromClassFieldToFirstField, c3;
initializeObjectBody:
Noop, cl;
[] « templLow - temp3Low, ZeroBr, c2;
BRANCH[$, allZapped], cd;
MAR « [templHigh, templlLow + 0], cl;
MDR « uDefault, c2;
tempilow « tempilow + 1, COTO[initializeObjectBody], c3;

allZapped:

{the object header and object body are now completely initialized. now fix up the object table entry}

Memo ryManglement.mc

MAR « [otHigh, otlow + 1] {read second word of ot entry}, cl;
CANCELBR[S$, 2], . c2;
Q « MD, c3;

{the only thing worth preserving in the ot entry is the segment number.

clobber everything else, turn on the untouched bit and write ot entry)

MAR « [otHigh, otLow + 1] {read second word of ot entry},
Q « MDR « Q and OF, CANCELBR[$, 2], LODPHOLE[wok],
temp3low « temp3High

{retrieve return link cause addToZeroCountTable will smash it},

L2 « creatingAnInstance,
temp2Low « temp3Low {save return 1ink}, CALL{addToZeroCountTable],

Noop,

addToZeroCountTableReturn];

L1 « upClassAtInstantiation,

otlow « uClassToInstantiate, XDisp, CALL[refi],

otLow « uNewObject,
Xbus « temp2Low LRot0, XDisp,
RET{createInstance-return],

nextFreeChunk:
CALL[otMap2],

templlLow « templLow + chunkLinkOffset,
Noop,
Noop,

MAR ¢ [templHigh, templlLow + 0],

templlow « tempilow - chunkLinkOffset, L2Disp,
Q « MD, RET[nextFreeChunk-return],
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ci;
c2;
c3;
cl;
cl,

€2;
c3;

c1,
c2;
c3;

c3;

ci,
c2;
c3;

cl;
c2;
c3;

at[creatingAnInstance, 10,

at[upClassAtInstantiation, 10, refiReturn];

at[gettingNextFreeChunk, 10, otMap2-return];

.
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addToFreeChunkList:
{upon entry, tempiHigh/Low must be the base of the object to add to the free list. otlow must be the oop of the free
chunk to put on the 1ist and temp3Low must be the freelist index (0 -- 45) to put the oop on. L1 is the return 1linkage
register. smashes temp2High/Low, Q}

temp2High ¢ uRumRecordHigh, . ci;
temp2Low ¢ vRumRecordLow, c2;
temp2low « temp2Low + freelListsOffset, c3;
MAR « [temp2High, tempZlLow + temp3Low], cl;
tempilow « templLow + chunkLinkOffset, CANCELBR[S, 2], c2;
Q « MD {current free 1ist head}, c3;
MAR « [templHigh, tempiLow + 0], c1;
MDR « Q, . c2;
Noop, c3;
MAR « [temp2High, temp2lLow + temp3Low], cl;
MDR « otLow, CANCELBR[$, 2], LOOPHOLE[wok], L1Disp, c2;

templlow « templlow - chunkLinkOffset, RET[addToFreeChunkList-return], ¢3;
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refi:
{upon entry, otLow must indicate the oop to be refi'd. SmallIntegers acceptable. There must be a pending XDisp to test
for Smalllntegers, and L1 is the return linkage register. smashes Q and tempilLow)}
J « 6 = otLow, CarryBr, BRANCH[$, isSmaliRefi, Oe], cl;
L1Disp, BRANCH[doRetTi, $], c2;
RET[refiReturn], c3;
doRefi:
CANCELBR[S, of], c3;
MAR « [otHigh, otLow + 1], cl;
templlLow « 4 {for adding “"one" to ref count}, CANCELER[S, 2], c2;
Q « MD, XHDisp {first part of test for stuck ref count}, c3;
templLow « tempilow LRot8, BRANCH[notStuckRefi, maybeStuckRefi, 2], ¢1;
notStuckRefi: {sign 1s positive, thus not stuck and can not become stuck}
Q ¢« Q + templlLow {up ref count}, c2;
GOTO[updateOtRefi], c3;

maybeStuckRefi: {sign is negative, can get stuck, may already be stuck}
Q « Q + templLow {up ref count}, CarryBr {carry implies already stuck}, c2; -
[] < Q + tempitow, CarryBr {carry implies just got stuck}, BRANCH[updateOtRefi, stuckRefi], c3;

updateOtRefi:
MAR « [otHigh, otLow + 1], BRANCH[$, justGotStuckRefi], cl;
MDR + Q, LOOPHOLE [mdrok], LOOPHOLE[wok], CANCELBR[ returnFromRefi, 3], LiDisp, ¢2;

JjustGotStuckRefi:
{Loom: need to call Loom here for newly stuck refi}

MDR « Q {write updated ref count}, LOOPHOLE[mdrok], LOOPHOLE[wok], CANCELBR[returnFromRefi, 3], LiDisp, c2;

stuckRefi:

CANCELBR[S, 3], cl;

LiDisp, GOTO[returnFromRefi], c2;
1sSmallRef1:

L1Disp, CANCELBR[returnFromRefi, 3], c2;
returnFroﬁRef1:

RET[refiReturn], c3;
refd:

{upon entry, otLow must be the oop to be refd'd. SmallIntegers acceptable. There must be a pending XDisp to test for
SmallIntegers, and L1 is the return linkage register. smashes Q and temp3High/Low and tempiHigh/Low and L2}

[] ¢« 6 - otLow, CarryBr, BRANCH[S, isSmallRefd, 0Oe], cl;
L1Disp, BRANCH[doRefd, $], c2;
RET[refdReturn], c3;
doRefd:
CANCELBR[S$, o0f], c3;
MAR « [otHigh, otlLow + 1], cl;
templlow « 0fc {for "subtracting one" from the reference count}, CANCELBR[S, 2], c¢2;
Q « MD, XHDisp {first part of stuck ref count test), c3;

“tempilow « tempilLow LRot8, BRANCH[positiveRefCount, negativeRefCount, 2],c1;

positiveRefCount: {not stuck but could go to zero}
Q « Q + templlow {subtract 1}, CarryBr {carry implies already zero, an error}, L2 « doingRefd, c2;
J « Q + templLow {subtract again}, CarryBr {no carry implies just went tozero}, BRANCH[triedToRefdZeroCountObject,
updateOtRefd], ¢3;

negativeRefCount: {could be stuck but cannot go to zero)}

temp3Low « 4, €2;

temp3Low + temp3Low LRot8, c3;

[1 « Q + temp3Low, CarryBr {carry implies stuck ref count}, cl;

Q « 0 + tempiLow {subtract one from ref count}, BRANCH[notStuckRefd, stuckRefd], c¢2;
notStuckRefd:

Xbus « 1, XDisp {makes the branch at updateOtRefd happy!}, c3;
updateOtRefd:

MAR « [otHigh, otLow + 1]{write updated refcount}, BRANCH[addToZeroCountTable, notZeroRefd], ci1;
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GOTO[ isSmallRefd], X -¢1, at[doingRefd, 10, addToZeroCountTableReturn];
notZeroRefd:
MDR « Q, LOOPHOLE[wok], L1Disp, CANCELBR[returnFromRefd, 3], €2;
stuckRefd: ‘
Noop, . c3;
GOTO[ isSmaliRefd], cl;
isSmallRefd: 4
L1Disp, CANCELBR[returnFromRefd, 3], ' c2;
returnFromRefd:
RET[ refdReturn], ! c3;

{the following mess is the result of addressing constraints and branching limitations}
triedToRefdZeroCountObject:

BRANCH[ triedToRefdZeroCountObjectA, tr1edToRefdZeroCountObjectBj c1;
triedToRefdZeroCountObjectA:

GOTO[bailout3], c2;
triedToRefdZeroCountObjectB: .

GOTO[bailoutd], c2;
addToZeroCountTable:

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

{upon entry, otlow is the oop to put into the zct, and Q is the second word of the OT entry for otlow. L2 is the return
Tinkage register. smashes templHigh/Low and temp3High/Low and Q. we turn on the inZCT bit in the OT & write the new OT
entry. see if oop is already in the zct(by looking at former OT entry). if not we need to put the oop into the ZCT}

templlow « 2, CANCELBR[S, 2], c2;
tempiLow « tempiLow LRot8, {the inzct bit)} c3;
MAR « [otHigh, otLow + 1], cl;
MDR « Q or templlLow {turn on zct bit}, LOOPHOLE[wok], CANCELBR[$, 2], c¢2;
temp3Low « MD {former OT entry so we can test previous inZct bit}, c3;

[] « temp3Low and templLow, ZeroBr, cl;
Q ¢ uRumRecordHigh {retreive the Rum Record address}, L2Disp, BRANCH[returnFromAddToZeroCountTable needToPutInZct], c2;

needToPutInZct:
{this could be sped up a bunch by keeping the address of the zct table in u reg1sters .}
tempiHigh « Q LRot0, CANCELBR[S, 0f], c3;
templlow « uRumRecordlLow, cl;
Noop, c2;
Noop, c3;
MAR « [templHigh, templlow + zctIndexOffset]{read current index}, cl;
CANCELBR[S, 2], c2;
Q « MD, LOOPHOLE[mdok], c3;
MAR « [templHigh, templlow + zctLowOffset]{get zct address}, cl;
CANCELBR[$, 2], c2;
temp3low « MD, c3;
MAR « [templHigh, templlLow + zctHighOffset], cl;
temp3lLow « temp3lLow + Q, CANCELBR[S, 2], c;
temp3High « MD, . . c3;

{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, temp3iow + 0], cl;
MDR <« otLow, c2;
Noop, c3;
MAR « [templHigh, templLow + zctIndexOffset]{write updated index}, cl;
MDR ¢« Q « Q + 1, CANCELBR[ $,2], LOOPHOLE[wok], c2;
Noop, c3;
MAR « [templHigh, templlow + stabi]1zat10nL1m110ffsat] cl;
CANCELBR[$, 2], c2;
temp3Low + MD, cd;
Noop, cl;
[] « temp3Low - Q, NegBr, . c2;
BRANCH[ zctIndexOk, stabilizationNeeded], i c3;
stabilizat ionNeednd:
MAR « [tempiHigh, templlow + stabilizationFlagOffset], . cl;
MDR « 1, CANCELBR[$, 2], LOOPHOLE[wok], c2;
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uTimeToStabilize « ~stackLow xor stacklLow,

zctIndexOk:

returnFromAddToZeroCountTable:
RET[addToZeroCountTableReturn],
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makeVolatile:

10

{upon entry, otlow is the oop to make volatile, uMakeVolatilelinkage is the return linkage register: if it is odd, each

object raferred to by the object will be refd'd; it 1t is even, the object is marked volatile, but no refding occurs.
smashes temp3lLow, @, L1, L2. leaves base of object in uMakeVolatileHigh/Low, and in tempiHigh/Low. leaves uLastPointer

set up}

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

[]1 « otLow xor nilPointer, ZeroBr, c2;
BRANCH[$, nilMakeVolatile], c3;
uMakeVolatileOop « otlLow, - cl;
L1 « makingVolatile, . c2;
CALL[otMap] {get address of base of object}, © 63
Q « templHigh {save object base} cl, at[makingVolatile, 10, otMap-return];
uMakeVolatileHigh « Q, c2; :
uMakeVolatiteLow ¢ tempilow, c3;.
templlow « templLow + deltaWordOffset, cl;
Noop, c2;
Noop, c3;
MAR « [templHigh, tempilow + 0], cl;
Noop, c2;
Q « MD {delta word}, c3;
[] « Q and 4, ZeroBr {volatile bit}, cl;
Ybus « uMakeVolatileLinkage, XDisp, BRANCH[alreadyVolatile, doMakeVolatile], c2;
alreadyVolatile: '
tempilow « templLow - deltaWordOffset, RET[makeVolatile-return], c3;
doMakeVolatile:
Q « Q or 4 {volatile bit}, CANCELBR[$, 0f], c3;
MAR « [templHigh, templLow + 0], cl;
MDR « Q {delta word with volatile bit set}, c2;

Ybus « uMakeVolatileLinkage, XDisp, {should we refd the referents or not?}, ¢3;

templlow « templlow - deltaWordOffset, BRANCH[ returnFromMakeVolatile, doRefdFields, 0e], cl;

doRefdFields:
tempilow « templLow + sizeFieldOffset, c2;
Noop, c3;
MAR « [templHigh, templiow + 0], cl;
templlow « templLow - sizeFieldOffset, . c2;
temp3low « MD {size field}, cd;

temp3Low « temp3Low + templlow, cl;
temp3Low « temp3Low - 1 {low 16 bits of last pointer of context object},c2;
uLastPointer « temp3Low, c3;

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

temp2Llow « templlow + firstPointerFie1d0fObject, cl;

Q « templHigh, €2;

temp2High « Q LRotO, c3;
makeVotatileLoop:

MAR « [temp2High, tempZLow + 03, L1 « inMakeVolatile, cl;

Noop, c2;

otLow « MD, XDisp, CALL[refd], c3;

temp3Low « ulastPointer, cl, at[inMakeVolatile, 10, refdReturn];

[] « temp2low - temp3Low, ZeroBr, c2;

temp2iow « temp2Low + 1, BRANCH[makeVolatileLoop, $], c3;

otLow « uMakeVolatileOop, cl;

Noop, : c2;

Noop, c3;

MAR « [otHigh, otLow + 1], cl;

CANCELBR[S, 2], c2;

Q « MD {second word of ot entry of object we are volatilizing}, L2 « inMakeVolatile, ¢3;

CALL[ addToZeroCountTable], cl;

templHigh « uMakeVolatileHigh, cl, at[1inMakeVolatile, 10,

addToZeroCountTableReturn];

templlow ¢ uMakeVolatileLow, c2;

"Noop, c3;

Noop, ' cl;

returnFromMakeVolatile:
Ybus « uMakeVolatileLinkage, XDisp, c2;

returningFromMakeVolatile:
‘ RET[makeVolatile-return], . c3;
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nilMakeVolatile:
GOTO[ returnFromMakeVolatile],
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TastPointerOf: .
{upon entry, tempiHigh/Low must point at the base of the object of interest, Q must be the delta word of the object, L2
is the return linkage register. returns the low 16 bits of the ADDRESS of .the last pointer in uLastPointer and in
temp3Low. smashes Q}
[J « 0 and 1 {pointer bit}, ZeroBr, ' cl;
Q « classCompitedMethodOop, BRANCH[ doesHavePointers, doesNotHavePointers], c¢2;

doesHavePointers: '
{is pure pointer object -- last pointer is size of object}
templLow « tempilow + sizeFieldOffset, c3;
MAR ¢ [templHigh, templlow + 01{start read of length field}, cl;
templLow « templLow - sizeField0ffset {again point at base of object}, c2;
temp3Low « MD, GOTO[returnFromLastPointerDf], c3;
doesNotHavePointers:
{no pointers, might be compiledMethod -- need to check class}
templlow « templLow + classFieldOffset, €3;
MAR « [templHigh, templlLow + 0], cl;
templlow « templlLow - classFieldOffset{again point at base of object}, c2;
temp3Low « MD {the class of the object}, c3;
[] « temp3Low xor Q {compiledMethodClass oop}, ZeroBr, ) cl;
BRANCH[notCompiledMethod, isCompiledMethod], €2;
notCompiledMethod:
temp3Low « objectHeaderSize, GOTO[returnFromLastPointer0f], c3;
isCompiledMethod:
{need to get number of Titerals from the method header)
templilow « templlow + objectHeaderSize {point at method header}, c3;
MAR « [templHigh, templlLow + 0], cl;
tempilow « templlow - objectHeaderSize, {again point at base of object} c2;
temp3Low « MD {the method header}, c3;
temp3Low « (RShiftl temp3Low and 7f){get literal count of compiledMethod}, SE « 0, c1;
temp3Low « temp3Low + 1iteraiStart, c2;
temp3Low + temp3Low + objectHeaderSize, . c3;
returnFromLastPointer0f:
temp3low « temp3Low - 1, cl;
temp3Low « temp3Low + templlLow, L2Disp, c2;
uLastPointer « temp3lLow, RET[1astPointer0f-return], c3;
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{ Test the memory and oop levels and reset alreadyAlerted if both are above their alert levels,
) ((wordLevel >= wordAlertLevel) and: [oopLevel >= oopAlertLevel]) ifTrue: [alreadyAlerted ¢ 0]
}
stabilize: )
{1inkage register is LO -- runs only between bytecodes!}
templHigh ¢ uRumRecordHigh, ) cl;
tempilow <+ uRumRecordLow, - c2;
uTimeToStabilize « 0, . c3;
testOoplevel:
MAR « [tempiHigh, templlLow + ooplLevellLowOffset], cl;
CANCELBR [$, 2], c2;
temp3lLow « MD, . c3;
MAR « [tempiHigh, templlLow + oopAlertLevellowOffset], cl;
CANCELBR [$, 2], c2;
Q « MD, c3;
Q « temp3Low - Q, CarryBr, cl;
BRANCH [stabilize2, $7], . c2;
Noop, c3;
testWordLevelHigh:
MAR + [tempiHigh, templlLow + wordLevelHighOffset], cl;
CANCELBR [$, 2], c2;
temp3low « MD, c3;
MAR « [tempiHigh, templlow + wordAlertLevelHighOffset], c1;
CANCELBR [$, 2], c2;
Q « MD, c3;
Q ¢« temp3Low - Q, CarryBr, cl;
] « Q, ZeroBr, BRANCH [stabilizel, $], c2;
BRANCH [resetAlreadyAlerted, testWordLevellow], c3;
testWordLevellLow:
MAR « [templHigh, templiow + wordLevellLowOffset], c1;
CANCELBR [$, 2], c2;
temp3Low « MD, c3;
MAR « [templHigh, tempilLow + wordAlertLevellLowOffset], cl;
CANCELBR [$, 2], c2;
Q « MD, c3;
Q « temp3Low - Q, CarryBr, . : cl;
BRANCH [stabilize3, $], . €2;
Noop, . c3;
resetAlreadyAlerted:
MAR « [tempiHigh, tempilLow + alreadyAlerted0ffset], cl;
MDR « 0, CANCELBR {$, 2], LOOPHOLE [wok], c2;
GOTO [reallyStabilize], c3;
stabilizel:
CANCELBR [reallyStabilize, 1], c3;
stabilize2:
GOTO [reallyStabilize], c3;
stabilize3:
GOTO [reallyStabilize], c3;
reallyStabilize:
{get address of the zct}
MAR « [templHigh, tempilLow + zctLowOffset], cl;
CANCELBR[S, 2], c2;
temp2low « MD, €3;
MAR « [templHigh, templlLow + zctHighOffset], cl;
uZctBaselow « tomp2Low, CANCELBR[$, 2], €2;
temp2High « MD, c3;
{get, then smash the zct index from the Rum record}
MAR '« [templHigh, templlow + zctIndexOffset], cl;
MDR « 0, CANCELBR[$, 2], LOOPHOLE[wok], c2;
temp3Low « MD, c3;
{reset the stabilization flag}
MAR « [templHigh, templiow + stabilizationFlagOffset], cl;
MDR « 0, CANCELBR[$, 2], LOOPHOLE[wok], c2;
temp3Low « temp3Low + temp2Low {yields low 16 bits of one word past the last valid oop in the zct}, ¢3;
uZctlimit « temp3lLow, cl;
uQueueHead « ~otlow xor otlow, c2;
uCurrentObject « ~otLow xor otlLow, [+H

{swaep the zct. for each oop marked (in its ot entry) as volatile, reset the isVolatile bit, and increase the reference
counts of 211 of its referents. recall that the zct index is one greater than the number of valid entries in the zct}

stabilizationLoop:
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[] « temp2low xor uZctLimit, ZeroBr {are we there yet?},
temp3low « Off, BRANCH[S, countsAreNowCorrect],
temp3Low « temp3Low LRot8,

MAR « [temp2High, temp2lLow + 07,
temp2Low ¢« temp2Low + 1, L1 « stabilizing,
otlow « MD, CALL[otMap2] {so we can get its delta word},

tempiLlow « templLow + deltaWordOffset,

-el;
c2;
c3;

cl;
c2;
c3;

cl,

14

at[stabilizing, 10, otMap2-return];

temp3Low ¢ temp3Low or Ofb {yialds fffb, for turning off the isVolatile bit} c2;

Noop, c3;
MAR + [templHigh, tempiLow + 0] {read delta word)} c1;
Noop, c2;
Q « MD, XDisp {to test isVolatile bit}, c3;
MAR « [templHigh, tempilow + 0], BRANCH[oopIsNotVo1at11e $, 0b], -el;
Q « MDR « Q and temp3Low {not volatile anymore!}, L2 « stab1lizlngContext. c2;
templiow « templlLow - deltaWordOffset, CALL[1astPointer0f], c3;

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

Q + tempiHigh,

lastPointer0f-return];

temp3High « Q LRotO,

temp3Low ¢« templlLow + classFieldOffset,

cl,

c2;
c3;

at[stabilizingContext, 10,

{sweep over the volatile object, upping the reference counts of 1ts referents}

upReferents:
MAR « [temp3High, temp3lLow + 0], L1 « correcting,
Noop,
otLow « MD, XDisp, CALL[refi],

[] « temp3Low xor uLastPointer, ZeroBr,
temp3Low « temp3Low + 1, BRANCH[$, thisOneIsStable],
GOTO[upReferents],

oopIsNotVolatile:
Noop,

thisOnelsStable:
GOTO[stabilizationLoop],

countsAreNowCorrect:

cl;
c2;
c3;

cl,
c2;
c3;
c2;

c3;

{at this point, all contexts have been stabilized, and all reference counts are
object in the zct whose reference count is zero is garbage!}

{temp2High is sti11 valid despite the CALLs. restore temp2Low}

temp2Low « uZctBaselow,

sweepAndDeallocateloop:
] « temp2lLow xor uZctlimit, ZeroBr {are we there yet?},
BRANCH[ $, returnFromStab111ze].
templiow ¢« 0fd,

MAR ¢ [temp2High, temp2Low + 0] {get oop from zc¢ct}
tempilow « templlLow LRot8,
otlLow « MD,

MAR « [otHigh, otLow + 1] {get its ot entry}

c3;

cl;
c2;
c3;

cl;
c2;
c3d;

at[correcting, 10, refiReturn];

correct. sweep over the zct again: any

tempillow « templlLow or Off {yields fdff for turning off inZct bit}, CANCELBR[S 2], c2;

temp3Low « MD,

MAR « [otHigh, otLow + 1] {rewrite its ot entry}
MDR « temp3Low and templLow {turns off the inZct bit},
temp3Low « temp3Low LRot8, . N

templlow « O0fc {mask is reference count bits},
[] « temp3Low and templLow, ZeroBr,
temp2Low ¢ temp2Low + 1, BRANCH[sweepAndDeallocateloop,

needToDeallocate:
{save our current state}
Q « tempZHigh,
uZctSweepHigh « Q, L3 « fromStabilize,
uZctSweeplow « temp2Low, CALL[deallocate],

{recover our state}
temp2High « uZctSweepHigh,
temp2low « uZctSweeplow,
GOTO[ sweepAndDeallocateLloop],

returnFromStabilize:
Noop,
Noop,

LOD1isp,
RET[stabilize-return],
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c3;

c¢l;
CANCELBR[$, 2], LOOPHOLE[wok], c2

H
cl;

c2;
needToDeallocate],

cl;
c2;
c3;
c1,

c3;

c3;
cl;

c3;

c3d;

at[fromStabilize, 10, deallocate-return];
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deallocate:
{otLow is the oop to deallocate -- it has already been determined that
its reference count is 0. L3 is the return linkage register)}
L2 « startingDeallocate,
Noop,
[] « otLow LRotO, XDisp, CALL{getClass],

templlow « templlow + deltaWordOffset,
Q « classCompiledMethodOop,
[] « temp3Low xor Q, ZeroBr,

{get delta word to see if object has pointers)

cl;
c2;
c3;

156

cl, at[startingDeallocate, 10, getClass-return];

€2;
c3;

MAR « [templHigh, templlow + 0], BRANCH[S, deallocatingACompiledMethod],cl;

Noop,
Q « MD, XLDisp,
BRANCH[ deallocateWithNoPointers, deallocateWithPointers, 2],

deallocateWithNoPointers:
templiow « templlLow - deltaWordOffset, L1 « freeNonPointerObject,
uClass + temp3Low, CALL[adjustLevelsAndReturnToPool],

temp3Low « uClass, GOTO[nowDoObjectsClass],
addToFreeChunkList-return];

deallocatingACompiledMethod:
GOTO[ deallocateWithPointersA],

deallocateWithPointers:
Noop,

deallocateWithPointersA:
templlLow « tempilLow + offsetfFromDeltaWordToClassField,

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

MDR « uQueueHead,

uQueueHead ¢ otlow,

Noop,
nowDoObjectsClass:

Noop, :
otlLow + temp3Low LRot0, XDisp, GOTO[specialRefd],

c2;
€3;

cl;

c1l, at[freeNonPointerObject, 10,

c2;

c3;

cl;
€2;
c3;

cl;

c2;
c3;

10, otMap2-return];

more:
{if there is a current object, continue with it. 4f not, if there is a queued object, start 1it.
otlow + uCurrentObject, XDisp, ¢1, at[nowDoneWithObject, 10,
addToFreeChunkList-return];
BRANCH[ continueWithCurrentObject, checkQueuveHead, 0Oe], c2;
checkQueueHead:
otLow ¢« uQueueHead, XDisp, c3;
BRANCH[ startWithQueueHead, noMore, Oe], cl;
noMora:
{a11 recursive freeing is now complete}
L3D1isp, c2;
RET[deallocate-return], c3;
startWithQueueHead:
uCurrentObject ¢ otLow, L1 « sweepingObject, c2;
CALL[otMap2], c3;
templlLow + tempiLow + deltaWordOffset, cl, at[sweepingObject,
Q « tempiHigh, c2;
uSoFarHigh « Q, c3;
MAR « [templHigh, templlow + 0], cl;
templLow + templLow - deltaWordOffset, L2 « getObjectEndForFreeing, c2;
Q « MD, XDisp, c3;
BRANCH[ doingACompiledMethod, notDoingACompitedMethod, Oe], cl;
{both isCompiledMethod and doesHavePointers 1ive in the lastPointerOf routine}
doingACompiledMethod:

CALL[ isCompiledMethod],
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notDoingACompiledMethod:

CALL[doesHavePointers], : c2;

uCurrentObjectBaselow « tempilLow, - cl, at[getObjectEndForFreeing, 10,

lastPointer0f-return]; . .

templlow « templlLow + classFieldOffset, cZ;

Noop, €3;

MAR « [templHigh, tempiLow + 0], cl;

Noop, c2;

temp2low « MD {1ink to next object on queue), c3;

uQueueHead « temp2Low, . cl;

Noop, ) €2;

GOTO[areWeThereYet], c3;
doAnotherField:

MAR « [templHigh, tempilLow + 0], cl;

Noop, €2;

otlow « MD, XDisp, GOTO[specialRefd], c3;

continueWithCurrentObject:

templlow « uSoFar, ' ¢3;
tempiHigh « uSoFarHigh, cl;
temp3Low « uLastPointer, c2;
Noop, c3;
areWaeThereYet:
[] « templLow xor temp3Low, ZeroBr, cl;
tempilow « templlow + 1, BRANCH[S, doneWithObject], c2;
uSoFar « tempilow, GOTO[doAnotherField], c3;
doneWithObject:
Noop, c3;
otlow « uCurrentObject, cl;
tempilLow « uCurrentObjectBaselLow, L1 « nowDoneWithObject, c2;

uCurrentObject « ~otLow xor otlow, CALL[adjustLevelsAndReturnToPoo1], ¢3;

specialRefd:
{upon entry, otLow must be the oop to be specialRefd'd and there must be a pending XDisp to test for smaliIntegerness.
smashes Q and temp3High/Low and tempiHigh/Low and L2}

] « 6 - otLow, CarryBr, BRANCH[S, specialSmall, Oe], cl;
BRANCH[ doSpecial, $], €2;
GOTO[more], €3;

doSpecial:
CANCELBR[$, of], . c3;

MAR « [otHigh, otLow + 1], cl;
templilow « Ofc {for "subtracting one” from the reference count}, CANCELBR[$, 2], c2;
Q « MD, XHDisp {first part of stuck ref count test}, c3;

templlow « tempilow LRot8, BRANCH[specialPositiveRefCount, specialNegativeRefCount, 2], ci;
specialPositiveRefCount: {not stuck but could go to zero}
Q « Q + tempilow {subtract 1}, CarryBr {carry implies already zero, an error}, c2;
] ¢ Q + tempiLow {subtract again}, CarryBr {no carry implies just went tozero},
BRANCH[triedToSpeicalRefdZeroCountObject, specialUpdateOtRefd], «3;

specialNegativeRefCount: {could be stuck but cannot go to zero}

temp3Low « 4, c2;
temp3Low ¢ temp3Low LRot8, c3;
[1 « Q + temp3Low, CarryBr {carry implies stuck ref count}, cl;
Q « Q + tempiLow {subtract one from ref count}, BRANCH[specialNotStuckRefd, specialStuckRefd], c2;
specialNotStuckRefd: :
Xbus « 1, XDisp {makes the branch at specialUpdateOtRefd happy!}, c3;
specialUpdateOtRefd: ’
' MAR « [otHigh, otLow + 1]{write updated refcount}, BRANCH[ specialNeedsDeallocation, $], ci;
"MDR « Q, LOOPHOLE[wak], CANCELBR[$, 2], c2;

Memo ryManglement.mc 2-Aug-84 9:24:20 PDT



MemoryManglement.mc 2-Aug-84 9:24:20 PDT 17

GOTO[more], : . - €83
specialStuckRefd:

GOTO[more], c3;
specialNeedsDeallocation:

MDR « Q, LOOPHOLE[wok], CANCELBR[S, 2], c2;

templlow « 2, . c3;

{this objects ref count went to zero. deallocate it, but only iF it's inZct bit is off -- if it's om, the zct processing
will take care of it in a Tittle while}

templlow « tempiLow LRot8, ci;
[J « Q and templlLow, ZeroBr. : c2;
BRANCH[$, dealiocate], c3;
Noop, : ' . cl;
Noop, . c2;
GOTO[more], c3;
specialSmall:
. CANCELBR[S, 1], - c2;
GOTO[more], €3;

triedToSpeica1RedeeroCountObJect
BRANCH[triedToSpeciaTRedeeroCountObjectA

triedToSpecialRedeeroCountObJectB] c1;
triedToSpecialRefdZeroCountObjectA:

GOTO[bailoutd], c2;
triedToSpecialRefdZeroCountObjectB:

GOTO[bailout3], c2;

adjustLevelsAndReturnToPool:

templLow « templlLow + sizeFieldOffset, cl;
temp2High « uRumRecordHigh, €2;
tempZlow « uRumRecordLow, c3;
incrementOoplevel:
MAR '« [tempZHigh temp2low + oopLevelLowOffset]. cl;
CANCELBR [$, 2], . c2;
temp3low « MD, c3;
MAR « [temp2High, temp2Low + ooplLevellowOffset], ci;
MDR « temp3Low « temp3lLow + 1,
CANCELBR [$, 2], LOOPHOLE [wok], CarryBr, €2;
BRANCH [increaseWordLevellow, impossibleOoplLevel], c3;
impossibleOopLevel:
GOTO [bailout2], cl;
increaseWordLevellow: .
MAR « [templHigh, templLow + 0], ' cl;
templlow + templLow - sizeFieldOffset, c2;
temp3low « MD, c3;
MAR « [temp2High, temp2Low + wordLevellLowOffset], cl;
CANCELBR [$, 2], c2;
Q « MD, c3;
MAR « [temp2High, tempZlLow + wordLevellowOffset], cl;
MDR « Q + temp3Low, CANCELBR [$, 2], LOOPHOLE [wok], CarryBr, c2;
BRANCH [returnToPool, wordLevelCarry], c3;
wordLevelCarry:
MAR « [temp2High, temp2Low + wordLevelHighOffset], cl;
CANCELBR [$, 2], c2;
temp3Llow « MD, . c3;
MAR « [temp2High, temp2Low + wordLevelHighOffset], c1;
MDR « temp3iow « temp3Low + 1, CANCELBR [$, 2], LOOPHOLE [wok], c2;
GOTO [returnToPool], c3;
returnToPootl:
{build a mask to set all ref count bits on and to set purpose bits to free (11)}
temp3low « Ofc, cl;
temp3Low « temp3Low LRot8, c2;
temp3Low « temp3Low or 60, c3;
MAR « [otHigh, otLow + 1], T . cl;
CANCELBR[$, 2], ., c2;
Q « MD, c3;
MAR « [otHigh, otLow + 1], cl;
MDR « Q or temp3Low, CANCELBR[$, 2], LOOPHOLE[wok], c2;
GOTO[ addToProperfreeChunkList], c3;
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addToProperFreeChunkList:

{upon entry, otLow is the oop of the object to add to the free Tist, templHigh/Low must be that object's base. calls

addToFreeChunklList thus smashing tempzHigh/Low and Q. smashes temp3lLow}

templilLow « tempillLow + sizeFieldOffset,
Q « largestFreeChunkSize,
Noop, .

MAR + [templHigh, templlow + 0],
templlow « templlLow - sizeFieldOffset,
temp3Low « MD {object's size)},

{] « temp3Low - Q, CarryBr,
BRANCH[selectRegularList, selectBigFreeList],

selectRegularList:
GOTO[ addToFreeChunkList],

selectBigFreelist: ’
temp3Low « Q, GOTO[addToFreeChunkList],
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cl;
c2;
c3;

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

c3;
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{
1-Aug-84 18:27:13

{

inputs - otLow 1is the oop whose mapping 1s desired -- better not supply a Smaillnteger --,
L1 is the return linkage register
output - high portion of address 1s returned in templHigh, Tow .portion in tempiLow

}

{todo --- put in a check and trap for trying to otMap lambda!}
otMap:

IfEqual[otMapDebug, debug.,Sk1pTo[end0tMapDebug]];

{some debugging code to ensure that the oop is even}

Ybus « otLow, YDisp, cl;
BRANCH[goodOop-otMap, badOop-otMap, 0Oe], c2;
badOop-otMap:
GOTO[bailout1], c3;
goodOop-otMap:
Noop,
c3;
end0tMapDebug!
{the real code for otMap starts here}
{we can get by with the + 1 because a page cross 1s impossible --
the OT entry must be at an even address, and only incrementing an
odd address can cause a page fault}
MAR « TotHigh, otLow + 1], : cl;
CANCELBR[$,2], c2;
templHigh « MD, XLDisp {check if this object is a 1eaf}, c3;
MAR « [otHigh, otlLow + 07, BRANCH[$, isLeaf-otMap,1], cl;
LiDisp {this is not a leaf}, c2;
tempilow « MD, RET[otMap-return], €3;
{Loom: needs to punt to Mesa to handle this Teaf}
isLeaf-otMap:
GOTO[bailout3], c2;

{

inputs - otLow is the oop whose mapping is desired ---better not supply a Smalilnteger --,
L1 is the return linkage register
output ~ high portion of address is returned in templHigh, Tow portion in templLow

}

{tode --- put in a check and trap for trying to otMap lambdal}
otMap2:

IfEqual[otMapDebug, debug, , SkipTo[endOtMapDebug2]];
{some debugging code to ensure that the oop is even}
Ybus « otlow, YDisp, cl;
BRANCH[goodOop-otMap2, badOop-otMap2, Oe], c2;

badOop-otMap2: : :
GOTO[bailout1], . c3;

goodOop-otMap2:
Noop,
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end0tMapDebug?2 !
{the real code for otMap starts here}

{we can get by with the + 1 because a page cross is impossible --
the. OT entry must be at an even address, and only incrementing an
odd address can cause a page fault}

MAR « [otHigh, otlow + 17,
Noop, CANCELBR{S$,2],
templHigh « MD, XLDisp {check if this object is a leaf},

MAR « [otHigh, otLow + 0], BRANCH[S,isLeaf-otMap2,1],
L1Disp {this is not a leaf},
templiow « MD, RET[otMap2-return],

{Loom: needs to punt to Mesa to handle this Teaf}

isLeaf-otMap2:
GOTO[batloutd],
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cl;
c2;
c3;
cl;

c2;
c3;
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{
1-Aug-84 18:28;:49
}
{Pop and Store Receiver Variable bytecodes}
popAndStoreReceiverVariable0:
temp3low ¢ field0, backupIsOBytes, GOTO[popAndStoreReceiverVariable], 'c1, bytecode[60];
popAndStoreReceiverVariablel: )
temp3Low « fieldl, backupIsOBytes, GOTO[popAndStoreReceiverVariable], ci, bytecode[61];
popAndStoreReceivervariable2:
temp3low « field2, backupIsOBytes, GOTO[popAndStoreReceivervVariable], c¢1, bytecode[62];
popAndStoreReceiverVariabled:
temp3Low « field3, backupIsOBytes, GOTO[popAndStoreReceiverVariable], c1, bytecode[63];
popAndStoreReceiverVariables:
temp3Low « field4, backupIsOBytes, GOTO[popAndStoreReceiverVariable], ci, bytecode[64];
popAndStoreReceiverVariabled:
temp3Low « field5, backupIsOBytes, GOTO[popAndStoreReceiverVariable], c1, bytecode[66];
popArdStoreReceiverVariable6: R
tempdlow « field6, backupIsOBytes, GOTO[popAndStoreReceivervariable], c1, bytecode[66];
popAndStoreRecetverVariable7:
temp3low « field7, backupIsOBytes, GOTO[popAndStoreReceiverVariable], c1, bytecode[87];
popAndStoreReceiverVariable:
uSmashTos « ~tempZLow xor temp2lLow { -1 }, GOTO[storeReceiverVariable],c2;
storeReceiverVariable:
{upon entry temp3Low must indicate the receiver field to store into, including the size of the object header and
uSmashTos must be 0 for no pop, -1 for popandsmash. Since the receiver has no lambdas, no checks are made for them}
Noop, c3;
Noop, cl;
temp2Low « uReceiverlow, L1 « popAndStoreRecVariable c2;
temp2High « uReceiverHigh, temp2Low « temp2Low + deltaWordOffset, CALL[getDeItaWord]. c3;
[] « templLow, YDisp, cl, at[popAndStoreRecVariable, 10,
getDeltaWord-return];
temp2Low « uReceiverLow, BRANCH[recaiverNotVolatile, receiverVolatile, Ob], c¢2
recelverVolatile:
{volatile implies no reference counting needed}
temp2low « temp2Low + temp3Low {get to the receiver field}, GOTO[getTosStoreRecvariable], c3;
recelverNotVolatile:
{non-volatile -- need to refd old contents, refi new contents. because of possible Loom calls on the refi/refd calls, we
do not know that the bytecode will complete until after the calls are complete, and cannot change the stack or receiver
ti11 then}
tempZLlow « temp2Low + temp3Low {get to the receiver field}, c3;
MAR « [temp2High, temp2low + 0] {read value from field}, cl;
Noop, c2;
otLow « MD, XDisp, CALL[refd] {and refd it}, c3;
MAR « [stackHigh, stackiow + 0], : ci, at[popAndStoreRecVariable, 10, refdReturn];
Noop, c2;
otlow « MD, XDisp, CALL[refi] {which returns to getTosStoreRecVariable:}, c3;
getTosStoreRecVariable:
Noop, cl, at[popAndStoreRecVariable, 10, refiReturn];
Noop, c2;
[] « uSmashTos, ZeroBr, CALL[returnTopOfStack], c3;
putIntoReceiver:
MAR « [temp2High, temp2Low + 0], cl, at[popAndStoreRecVariable,10,
returnTopOfStack-return]
MDR « otlLow {store into receiver}, NextBytecode, c2;
DISPNI[bytecodes], ipLow ¢ ipLow + PC16, ., c3;
1
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{Pop and Store Temporary Location bytecodes}

popAndStoreTemporarylLoeation0:
homeLow « homelLow + temp0, GOTO[popAndStoreTemporary], cl, bytecode[68];

popAndStoreTemporarylocationi: .
homeLow « homelLow + templ, GOTO[popAndStoreTemporary], cl, bytecode[69];

popAndStoreTemporarylLocation2:
homeLow « homelLow + temp2, GOTO[popAndStoreTemporary], cl, bytecode[6a];

popAndStoreTemporaryLocation3:
homelow « homelLow + temp3, GOTO[popAndStoreTemporary], c

-

, bytecode[6b];

popAndStoreTemporarylocationd:
’ homeLow « homelLow + temp4, GOTO[popAndStoreTemporary], c

-

, bytecode[6¢c];

popAndStoreTemporarylLocations:
homelLow « homelow + tempb, GOTO[popAndStoreTemporary], c

-

, bytecode[6d];

popAndStoreTemporarylLocation6:

homeLow « homelow + temp6, GOTO[popAndStoreTemporary], cl, bytecode[6e];
popAndStoreTemporarylLocation7:

homelow « homeLow + temp7, GOTO[popAndStoreTemporary], cl, bytecode[6f];
popAndStoreTemporary:

uSmashTos ¢« ~temp2Low xor temp2Low { -1 }, L1 « storeTemporary, GOTO[storeTemporary], c2;

storeTemporary:
{upon entry, homeHigh/Low must indicate the field to be written. L1 must contain the value "storeTemporary". and
uSmashTos must be -1 to smash top of stack, 0 otherwise}

[1 ¢ uSmashTos, ZeroBr, CALL[ returnTopOfStack], c3;

MAR « [homeHigh, homeLow + 0], {start write of context field} cl, at[storeTemporary, 10,
returnTopOfStack-return]; :

MDR « otlLow, {write the top of stack}, c2;

homeLow « uHomelLow, {restore the home base register} c3;

Noop, cl;

NextBytecode, c2;

DISPNI[bytecodes], ipLow « ipLow + PC16, c3;

{Extended Store (Receiver Variable, Temorary Location, I1legal, Literal Variablie)}

extendedStore:
uSmashTos « 0, GOTO[commonExtendedStorel, ci, bytecode[81];

{Extended Pop and Store (Receiver Variable, Temporary Location, Illegal, Literal Variable)}

extendedPopAndStore:
uSmashTos « ~tempZLow xor temp2low { -1 }, GOTO[commonExtendedStore], ci, bytecode[82];

commonExtendedStore:
temp2low « ib {get the extension byte}, c2;
temp3low ¢« temp2Low and 3f, {get only the offset} c3;

temp3low ¢ temp3lLow + objectHeaderSize, {and bump to the object body} c1;
temp2Low « RShiftl temp2low, {shift for convienient dispatch)} c2;
[]1 « tempZlow LRot0, XwdDisp, {dispatch on the type of extended push} c3;
DISP2[extendedStoreTarget], ipLow « iplLow + PC16, {account for the extension byte, and take off} ci1;

extendedSioreRecﬂver:
GOTO[storeReceivervariable], backupIslByte {in case of refi/refd needs to call Loom}, c2, at[0, 4, extendedStoreTarget];

extendedStoreTemporary:

temp3low « temp3Low + tempFrameStart, - c2, at[1, 4, extendedStoreTarget];
homelow « homeLow + temp3Low, L1 « storeTemporary, c3;
Noop, cl;
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GOTO[storeTemporary], c2;

illegalExtendedStore:

GOTO[i11egalExtendedStore], c*, at[2, 4, extendedStoreTarget];

extendedStoreLiteralVariable:
temp3Low « temp3Low + l1iteralStart, backupIsiByte {in case refi/refd overflow or lambda in association}, c2, at[3, 4,

extendedStoreTarget];

tempZlow ¢« uCurrentMethodLow, c3;

temp2High « uCurrentMethodHigh, temp2Low ¢ temp3Low + temp2lLow, {and add in offset to the appropriate association} c1;
Noop, c2; :

Noop, . c3;

MAR « [temp2High, temp2lLow + 0], {read the association oop} cl;

L1 « storinglLiteralVariable, c2;

otlow « MD, CALL[otMap] {otMap the association}, c3;

Q « tempiHigh, cl, at[storinglLiteralVariable, 10, otMap-return];
temp2low « templLow + associationValueIndex {add in offset to value}, ¢2;

temp2High « Q LRotO, c3;

MAR « [temp2High, temp2Low + 0], cl;

Noop, c2;

otLow ¢« MD {get the value of the assoc1at10n}. c3;

[] « otLow, ZeroBr {test for lambda}, L1 « storinglLitVar,
BRANCH[valueIsNotLambda-storeLiteralVariable, valueIsLambda- storeLneraWariahIe]. c2;

vatluelsLambda-storeLiteralVariable:

{Loom: need to call Loom here}
GOTO[bailoutl], c3;

va1ueIsNotLambda -storeliteralVariable:

[] « otLow LRotO, XDisp, CALL[refd], c3;

MAR .« [stackHigh, stacklow + 0], ci, at[storinglitVar, 10, refdReturn];
Noop, c2;

otLow « MD, XDisp, CALL[refi], . c3;

Noop, v ¢i, at{storingLitvar, 10, refiReturn];
Noop, c2;

[1 « uSmashTos, ZeroBr, CALL[returnTopOfStack], c3;

MAR « [temp2High, temp2Low + 0], cl, at[storingLitvar, 10,
returnTopOfStack-return];

MDR « otlow, NextBytecode, €2;

DISPNI{bytecodes], iplLow « ipLow + PC16, c3;

{Pop Stack Top}

popStackTop:
MAR « [stackHigh, stackLow + 0], cl, bytecode[87];
MDR « nilPointer {smash top of stack}, c2;
Noop, cd;
stackLow ¢« stacklLow - 1, cl;
NextBytecode, c2;
DISPNI[bytecodes], ipLow « ipLow + PC16, c3;
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primitiveIndexNotZero:
uPrimitiveNumber « temp2Low {save in case of primitive failure}, CAMCELBR[S 0f], c1;

Noop,

[] « temp2Low LRot12, XDisp {dispatch on h1gh 4 bits of primitive #},

c3

[J « temp2Low LRot0, XDisp {dispatch on low 4 bits}, DISP4[primitiveBank],

DISPA[banko]
DISP4[bank1]
DISP4[bank2]
DISP4[bank3]
DISP4[banks4]
DISP4[bankb]
DISP4[banks]
DISP4[bank7]
DISP4[banks8]
DISP4[bank9]
DISP4[banka]
DISP4[bankb]
DISP4[bankc]
DISP4[bankd]
DISP4[banke]
DISP4[bankf]

somethingIsDefinitelyWrong:
G

Primitives.mc

OTO[somothingIsDaf1n1te1yWrong].
GOTO[ sendArithmet icMessage0],
GOTO[ sendArithmeticMessagel],
GOTO[ sendArithmeticMessage2],
GOTO[ sendArithmeticMessaged],
GOTO[sendArithmeticMessage4],
GOTO[sendArithmet icMessages],
GOTO[sendArithmeticMessage6],
GOTO[ sendArithmet icMessage7],
GOTO noSuchPr1m1tiveInMicrocoda].
GOTO[ noSuchPrimitiveInMicrocode],
GOTO[noSuchPrimitiveInMicrocode],
GOTO[noSuchPrimitiveInMicrocode],
GOTO[noSuchPrimitiveInMicrocode],
GOTO[ sendArithmeticMessageld],
GOTO[ sendArithmeticMessage15],

GOTO[noSuchPrimitiveInMicrocode],
GOTO[ noSuchPrimitiveInMicrocode],
GOTO[ sendArithmeticMessagell],

GOTO[noSuchPrimitiveInMicrocode]
GOTO[noSuchPrimitivelnMicrocode
GOTO[noSuchPrimitiveInMicrocode
GOTO[noSuchPrimitiveInMicrocode
GOTO[ noSuchPrimitiveInMicrocode
GOTO[ noSuchPrimitiveInMicrocode
GOTO[noSuchPrimitiveInMicrocode
GOTO[noSuchPrimitiveInMicrocode
GOTO[ roSuchPrimitiveInMicrocode]
GOTO[noSuchPrimitiveInMicrocode]
GOTO[noSuchPrimitiveInMicrocode]
GOTO[noSuchPrimitiveInMicrocode]
GOTO[noSuchPrimitiveInMicrocode]

GOTD[noSuchPr1m1t1veInMicrocode
GOTO[ noSuchPrimitiveInMicrocode]
GOTO[noSuchPrimitiveInMicrocode
GOTO[noSuchPrimitiveInMicrocode
GOTO[noSuchPrimitiveInMicrocode
GOTO[noSuchPrimitiveInMicrocode
GOTO[noSuchPrimitiveInMicrocode
GOTO[ noSuchPrimitiveInMicrocode
GOTO[noSuchPrimitiveInMicrocode
GOTO[noSuchPrimitiveInMicrocode
GOTO[noSuchPrimitiveInMicrocode
GOTO[noSuchPrimitiveIlnMicrocode
GOTO[noSuchPrimitiveInMicrocode
GOTO[ noSuchPrimitiveInMicrocode
GOTO[noSuchPrimitivelnMicrocode
GOTO[noSuchPrimitivelnMicrocode]

GOTO[noSuchPrimitivelnMicrocode],
GOTO[noSuchPrimitiveInMicrocode],
GOTO[noSuchPrimitiveInMicrocode],
GOTO[noSuchPrimitiveInMicrocode],
GOTO[noSuchPrimitiveInMicrocode

GOTO[ noSuchPr1m111veInM1crocode%
GOTO[noSuchPrimitiveInMicrocode],
GOTO[ noSuchPrimitiveInMicrocode],
GOTO[ noSuchPrimitiveInMicrocode],
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c2,
c2,
c2,
c2,
c2,
cZ,
c2,
cZ,
c2,
c2,
c2,
c2,
c2,
c2,
c2,
cz,

, at[of, 10, bank2];

cl;

at[0, 10, primitiveBank];
at[1, 10, primitiveBank];
at[2, 10, primitiveBank];
at[3, 10, primitiveBank];
at{4, 10, primitiveBank];
at[6, 10, primitiveBank];
at{6, 10, primitiveBank];
at[7, 10, primitiveBank];
at[8, 10, primitiveBank];
at[9, 10, primitiveBank];

at[0a, 10, primitiveBank];
at[Ob, 10, primitiveBank];
at[0c, 10, primitiveBank];
at[0d, 10, primitiveBank];

at[0e, 10, primitiveBank];
atfor, 10, primitiveBank];
at[0, 10, bank0];
at[1, 10, bank0];
at[2, 10, bank0];
at[3, 10, bank0];
at[4, 10, bank0];

at[6, 10, bank0];
at[7, 10, bank0];
at[8, 10, bank0];
at[9, 10, bank03;
at[0a, 10, bank0]
at[0b, 10, bank0]
at[0c, 10, bank0];
at[0d, 10, bank0]
at[0e, 10, bank0];

0
1
2
3
4
at{5, 10, bank0];
6
7
8
9

at[0f, 10, bank0]
at[0, 10, bank1];
at[1, 10, banki];
at{2, 10, bankil];
at[3, 10, banki];
at[4, 10, banki];
at[5, 10, bank1];
at[6, 10, bank1l];
at[7, 10, bank1]:
at[8, 10, bank1];

at[9, 10, bankil];
at{0a, 10, bankl];
at[0b, 10, banki];
at[Oc, 10, bank1l];
at[0d, 10, bank1];
at[0e, 10, bankl];

, at[0f, 10, bankl];

10, bank2]
10, bank2]
10, bank2]
10, bank2]

at[o,
[ '
. 10, bank2]

0
atf1
at[2
atf3
at[4 ]

5, 10, bank2]

6, 10, bank2]
at[7, 10, bank2]
at[8, 10, bank2]
at{9, 10, bank2]
at[0a, 10, bank2];
at[Ob, 10, bank2];
at[0c, 10, bank2];

atf
at[

Ldledlat o+ or we ae ot os v an ou e

at[0d, 10, bank2];
at[0e, 10, bank2];

at[0, 10, bank3];
at[1, 10, bank3];
atf2, 10, bank3];
at[3, 10, bank3];
atf[4, 10, bank3];
at[5, 10, bank3];
at[6, 10, bank3];
at[7, 10, bank3];
at[8, 10, bank3];

- -
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GOTO[noSuchPrimitivelnMicrocode],
GOTO[ noSuchPrimitiveInMicrocode],
GOTO[noSuchPrimitivelnMicrocode],

primitiveAt:
{uNewReceiverHigh/Low must be valid, receiver must not be smaliilnt}

Xbus « uNewReceiver, XDisp, L3 « atPrim,

-c3, at[9, 10, bank3];
c3, at[0a, 10, bank3];
c3, at[Ob, 10, bank3];

¢3, at[0c, 10, bank3];

MAR « [stackHigh, stackLow + 0] {read index}, BRANCH[$, primAtFailA, 0e], ci;

temp3High « primitiveAt,
temp3lLow « MD, XDisp, CALL[positivel6BitValueOf],

Q « Q + objectHeaderSize, BRANCH[S$, atFailedA],
positivel6BitValueOf-return];

c2;
c3;

cl, at[primitiveAt, 10,

uAtIndex « Q, CALL[getObjectSize] {which establishes Q as the size of the object}, c2;

tempilow « templlLow + classFie1dOffset)

commonAt: .

commonAt

L2 « classInPrimAt,
ottow « uNewReceiversClass, CALL[fixedFieldsOf],

AlreadyHaveFixedFields:

Ybus « temp3Low LRot4, XDisp, {test words bit of instanceSpec},
templlow ¢« uAtIndex, BRANCH[ indexingBytes, indexingWords, Ob],

indexingBytes:

L2 « atPrim,
tempilow « templLow + objectHeaderSize, L3Disp,
uAtindex ¢ tempilLow, BRANCH[$, returnToAtPut, Oe],

temp1lHigh « uNewReceiverHigh, ¢1;
Noop,
templlow « uNewReceiverLow, CALL[getByteOrAddress],

temp3Low ¢ LShiftl temp3Low, SE « 1, GOTO[atSmash],

indexingWords:
templlow « templlLow {index + objectheadersize} + temp2Low {fixed fields}, c1;

atSmash:

[]1 <« Q - templiow, CarryBr {valid index?},
temp2Low « uNewReceiverLow, BRANCH[atRangeError, $],

tempilHigh « uNewReceiverHigh,
templlow « templlLow + temp2Low, L3Disp,
templlLow ¢ templLow - 1, RET[commonAt-return],

MAR « [templHigh, templLow + 0],
Ybus « temp3Low LRot4, XDisp,
temp3Low ¢« MD, BRANCH[isWordObject, atSmash, 7],

MAR « [stackHigh, stackLow + 0],
MDR « nilPointer,

stackLow « stackLow - 1, GOTO[pushTemp3LowAndDispatch],

isWordObject:

GOTO[bytecodeFailed],

primAtFailA:

Noop,
GOTO[activateNewMethod],

atRangeError:
{if this is a non-pointer object, and the subscript is out of range, it might be the current display or cursor bitmap.
if so, punt to Molasses. if not, fail the primitive and run the method}

temp2High « uRumRecordHigh,
temp2Low « uRumRecordlLow,
Noop,

MAR « [temp2High, temp2Low + displayBitmapOopOffset],
CANCELBR[$, 2],
Q « MD,

MAR « [temp2High, temp2lLow + cursorBitmapOopOffset],
] « Q xor uNewReceiver, ZeroBr, CANCELBR[$, 2],
Q « MD, BRANCH[S$, atFailedC],

[] « Q xor uNewReceiver, ZeroBr,

Q «.uAtIndex, BRANCH[$, atFailedD],
GOTO[ activateNewMethod],

atFailedA:

Primitives.mc

{zero subscripts are always invalid!}
Noop, )
GOTO[activateNewMethod],
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c1, at[atPrim, 10, getObjectSize-return];

c2;
c3;

c2, at[classInPrimAt, 10, fixedFieldsOf-return];
c3;

cl;
c2;
c3;

c2;
c3;

c3, at[atPrim, 10, getByteOrAddress-return];

c2;
c3;

cl;
c2;
c3;

c1, at[atPrim, 10, commonAt-return];
c2;
c3;

cl;
c2;
c3;

cl;

c2;
c3;

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

cl;

c2;
c3;

c2;
c3;
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atFailedC:

GOTO[bytecodeFailed]; cl;
atFailedD: -

GOTO[atFailedC], c3;
getObjectSize:

templHigh « uNewReceiverHigh, c3;

templlow ¢ uNewRecetverlLow, B cl;

templlow « templLow + sizeFieldOffset, c2;

Noop, c3;

MAR « [templHigh, templlow + 0], cl;

templlLow « uNewReceiverlLow, L3Disp, c2;

Q « MD {size}, RET[getObjectSize-return], c3;
primitiveAtPut:

{uNewReciever High/low must be valid, receiver must not be smallInt}

temp3High « primitiveAtPut, c3, at[0d, 10, bank3];

MAR « [stackHigh, stackLow + 0], L3 « atPutPrim, cl;

stacklow « stackLow - 1, c2;

temp2low « MD {the value}, c3;

MAR « [stackHigh, stackiow + 0], : cl;

stackLow « stackLow + 1, c2;

temp3Low « MD {the index}, XDisp, CALL[positivel6BitValueOf], c3;

UAtPutValue « tempZ2lLow, BRANCH[$, atPutFail], c1, at[primitiveAtPut, 10,

positivel6BitValueOf-return]; -

Q « @ + objectHeaderSize, c2;

uAtIndex « Q, c3;

Xbus + uNewReceiver, XDisp,{test for siwna'l'lInt} cl;

BRANCH[ {CALL} getObjectSize, primAtPutFailA, 0e], c2;

templlow « tempilow + classFieldOffset, CALL[commonAt], cl, at[atPutPrim, 10, getObjectSize-return];

Noop, . : cl, at[atPutPrim, 10, commonAt-return];

Noop, . c2;

Noop, c3;
returnToAtPut:

Ybus « temp3Low LRot4, XDisp, cl;

uAtPutlow « tempillow, DISP4[atPutTeble, 3], c2;

{storing a pointer}

templilow « uNewReceiverlLow, c3, at[o0f, 10, atPutTable];
templlLow « templLow + deltaWordOffset, cl;
Noop, - c2;
Noop, €3;
MAR « [tempiHigh, templlow + 0] {read delta word to determine votatility}, ci1;
templlow « uAtPutlLow, €2; °
Ybus « MD, XDisp, c3;
MAR « [tempilHigh, templlow + 0] {get old contents, and refd it}, BRANCH[S$, atPutIsVolatile, 0b], c1;
Noop, c2;
otlow « MD, XDisp, CALL[refd], L1 « viaPrimitiveAtPut, c3;
templHigh « uNewReceiverHigh, cl, at[viaPrimitiveAtPut, 10, refdReturn};
templlow « uAtPutlLow, : c2;
Noop, c3;
MAR « [tempiHigh, tempilow + 0], cl;
MDR « uAtPutValue, c2;
otlLow « uAtPutValue, XDisp, CALL[refi], c3;
atPutlsVolatile:
MDR « uAtPutValue, LOOPHOLE[mdrok], c2;
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atPutWrapup:
Noop, c3;
MAR « [stackHigh, stackLow + 0] {smash value on stack}, . cl, at[viaPrimitiveAtPut, 10, refiReturn];
MDR « niiPointer, €2
stacklow « stackLow - 1, c3;
temp3Low « uAtPutValue, cl;
Noop, c2;
GOTO[ atSmash], c3;
improperInstanceSpec:
GOTOf improperInstanceSpec], ¢*, at[0b, 10, atPutTable];

{storing a word}

Noop, c3, at[ ‘7, 10, atPutTable];
GOTO[bytecodeFailed], cl;
{storing a byte}
Noop, c3, at[ 3, 10, atPutTable];
GOTO[bytecodeFailed], c1;
atPutFail:
Noop, . . €2
primAtPutFailA:
GOTO[activateNewMethod], c3;
primitiveSize:
Xbus +« uNewReceiver, XDisp, . c3, at[0e, 10, bank3];
BRANCH[$,sizeFailC, 0e], ) c1;
L3 « sizePrim, c2;
.otLow « uNewReceiversClass, L2 « forSizePrim; CALL[fixedFieldsOf], c3;
CALL[getObjectSize], c2, at[forSizePrim, 10, fixedFieldsOf-return];
[] « temp3Low LRot4, XDisp, {on the instance spec}, cl, at[sizePrim, 10, getObjectSize-return];
temp3low ¢« Q - objectHeaderSize, DISP4[sizeTable, 3], c2;
{pointers}
temp3low « temp3Low {size - objectHeader} - tempZLow {fixed fields},
NegBr, GOTO[tryForSmall], c3, at[0f, 10, sizeTable];
{invalid}
badInstanceSpec:
GOTO[badInstanceSpec], c*, at[Ob, 10, sizeTable];
{words--could be current display bitmap}
temp2High « uRumRecordHigh, c3, at[7, 10, sizeTable];
temp2Low ¢ uRumRecordLow, : cl;
Noop, c2;
Noop, ) . c3;
MAR « [tempZHigh, temp2low + displayBitmapOopOffset], cl;
CANCELBR[$, 2], c2;
Q « MD, c3;
[] <« Q@ xor uNewReceiver, ZeroBr, cl;
BRANCH[$, sizeFailA], c2;
[] « temp3Low, NegBr, GOTO[tryForSmall], c3;
sizeFailB:
CANCELBRES, 3], €2;
sizeFailA:
Noop, c3;
GOTO[bytecodeFailed], . cl;
sizeFailC: .
Noop, c2;

Primitives.mc 9-Ju1-84 18:12:02 PDT



Primitives.mc 9-Jul-84 18:12:02 PDT 3

GOTOf activateNewMethod], X -3,

{bytes} '

templLow ¢ templlLow + deltaWordOffset, c3, at[3, 10, s1zeTab]e];

MAR « [tempiHigh, templlow + 0], cl;

temp3lLow « temp3Low + temp3lLow, PgCrOvDisp, c2;

Ybus « MD, XDisp {test odd bit}, BRANCH[$, byteSizeFail, 2], c3;

BRANCH[ sizeEven, size0dd, 0d], cl;
sizeEven: »

GOTO[byteSizeOk], : c2;
sizeOdd:

temp3Low « temp3Low - 1, GOTO[byteSizeOk], . c2;
byteSizeOk:

Noop, c3;

tryForSmall: .

temp3Low « temp3Low + temp3Low + 1, PgCrOvDisp, BRANCH[S, sizeFailB], c1;
BRANCH[ sizeQk, sizeFail, 2], c2;
sizeOk: .
' GOTO[pushTemp3LowAndDispatch], c3;

sizeFail:

Noop, c3;
byteSizeFail:
CANCELBR[bytecodeFailed, 0f], cl;
primitiveStringAt:
{uNewReceiverHigh/Low must be valid}
Noop, c3, at[0of, 10, bank3];
MAR « [stackHigh, stackLow + 0] {read index}, L3 « stringAtPrim, cl;
temp3High « primitiveStringAt, c2;
temp3lLow « MD, XDisp, CALL[positivel6BitValueOf], c3;

Q « Q + twiceObjectHeaderSize, BRANCH[S, stringAtFailA], L2 « stringAtPrim, c1, at[primitiveStringAt, 10,
positive16BitValue0f-return];

uAtIndex « Q, CALL[getObjectSize], c2; .

{the call on getObjectSize returns directly to getByteOrAddress, which in turn returns directly to

the following instruction:}

Noop, c3, at[stringAtPrim, 10,
getByteOrAddress-return];
Noop, cl;
L1 « primStringAt, c2;
otLow ¢ characterTableOop, CALL[otMap], c3;
tempiLlow ¢ templLow + objectHeaderSize, cl, at[primStringAt, 10, otMap-return];
templiow « templlow + temp3lLow, c2;
Noop, - . c3;
MAR « [tempiHigh, tempilLow + 0], cl;
Noop, c2;
temp3Low « MD, GOTO{atSmash], c3;
getByteOrAddress:

temp3low ¢ LShiftl Q {object size}, SE ¢« 0, {yields object size in bytes}, cl, at[stringAtPrim, 10,
getObjectSize-return];

Q « uAtlIndex, c2;
templtow « templlLow + deltaWordOffset, c3;
MAR ¢ [tempiHigh, templlLow + 0] {read the instances delta word}, cl;
tempilow « uNewReceiverLow, . c2;
Ybus « MD, XDisp {and dispatch so that we can test its odd bit}, c3;
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Q+Q -1, {zero adjust), BRANCH[stringLengthIsEven, stringlengthIsOdd, 0d], c1;

stringlengthIsEven:
GOTO[ st ringOnward], c2;
stringlengthIsOdd: :
temp3low « temp3Low - 1, GOTOfstringOnward], c2;
stringOnward: .
temp2Llow « uAtIndex {valid index?}, c3;
[1 « temp3Low - temp2Low, CarryBr, ¢1;
temp2Low « RShiftl @, SE « 0 {yields word offset}, BRANCH[stringAtFailB, $], c2;
templLowe tempiLow + temp2low, L2Disp, c3;
MAR « [templHigh, tempilLow + 0] {read correct word from object}, BRANCH[$, gettingByteAddress, 0e], L2Disp, c1;
Ybus ¢ Q, CANCELBR[$, 0f], YDisp {which byte do we want}, c2;
temp3Low « MD, BRANCH[fetchLeftByte, fetchRightByte, Oe], c3;
fetchLeftByte:
temp3low « temp3Low LRot8, L2Disp, GOTO[stringAnd], cl;
fetchRightByte:
GOTO[stringAnd], L2Disp, cl;
stringAnd:
temp3Low « temp3Low and OFf, RET[getByteOrAddress-return], c2;
gettingByteAddress:
RET[getByteOrAddress~-return], €2;
stringAtFailA:
Noop, c2;
stringAtFai1B:
GOTO[activateNewMethod], c3;
primitiveStringAtPut:
{uNewReceiverHigh/Low must be valid}
temp3High « primitiveStringAtPut, ¢3, at{0, 10, bank4];
MAR « [stackHigh, stackLow + 0], cl;
L2 « primStringAtPut, c2;
otLow « MD {the value}, XDisp, CALL[getClass], c3;
Q « c1assChuracterdop. cl, at[primStringAtPut, 10, getClass-return];
[]1 « temp3Low xor Q, ZeroBr, c2;
uAtPutValue « otlLow, BRANCH[stringAtPutFailA, $7], c3;
templLow + tempilLow + firstFieldOfObject, cl;
Noop, . €2;
Noop, c3;
MAR « [tempiHigh, templLow + 0], . ci;
stacklow « stackLow - 1, c2; °
temp2Low « MD {the ascii value of the character}, c3;
MAR « [stackHigh, stackLow + 0] {read index}, L3 « stringAtPutPrim, cl;
stackLow ¢ stackLow + 1, c2;
temp3Llow « MD, XDisp, CALL[positivel6BitVatueOf], c3;
Q « Q + twiceObjectHeadorSize, BRANCH[$, stringAtPutFailB], ci, at[primitiveStringAtPut, 10,
positivel6BitValueOf-return];
uvAtIndex « Q, c2;
temp2low « RShiftl temp2Low, SE « 0, c3;
L2 « stringAtPutPrim, cl;
UAtPutlow « temp2Low, CALL[getObjectSize], c2;
Noop, ci, at[stringAtPutPrim, 10,
getObjectSize-return]; -
Noop, c2;
CALL[getByteOrAddress], c3;
temp2low « uAtPutlow, c3, at[stringAtPutPrim, 10,

getByteOrAddress-return];
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MAR « [templHigh, templLow + 0] {read correct word}, cl;
Ybus « Q, YDisp {which byte?}, c2;
temp3low « MD, BRANCH[keepRightByta, keepLeftByte, 0e], c3;
keepLeftByte:
temp3low ¢ temp3Low LRot8, GOTO[stringAtPutAnd], cl;
keepRightByte:
GOTO[ st ringAtPutAnd], cl;
stringAtPutAnd:
temp3Low « temp3Low and Off, c2;
temp2Low « temp2Low LRot8, . c3;
Ybus « Q, YDisp {need to rotate?}, ©ocl;
temp3Low « temp3Low or temp2Low, BRANCH[atPutOk, atPutRotatae, Oe], c2;
atPutOk:
GOTO[stringAtPutWrite], c3;
atPutRotate:
temp3Low ¢« temp3lLow LRot8, GOTO[stringAtPutWrite], c3;
stringAtPutWrite: :
MAR « [templHigh, tempilow + 0], cl;
MDR « temp3lLow, GOTO[atPutWrapup], . c2;
stringAtPutFailA: . '
: GOTO[stringAtPutFai1B], cl;
stringAtPutFaiiB:
Noop, c2;
GOTO[activateNewMethod], c3;
GOTO[noSuchPrimitiveInMicrocode], c3, at[1, 10, bank4];
GOTO[noSuchPrimitiveInMicrocode], c3, at{2, 10, bank4];
GOTO[noSuchPrimitiveInMicrocode], - c3, at[3, 10, bank4];
primitiveObjectAt:
Xbus « uNewReceiver, XDisp, {smallints are a no-no} c3, at[4, 10, bank4];
MAR « [stackHigh, stackLow + 0], BRANCH[S, objectAtFailA, Oe], cl;
temp3High « primitiveObjectAt, : €2;
temp3Low « MD, XDisp, CALL[positive16BitValue0f], c3;
Q « Q + objectHeaderSize, BRANCH[S, objectAtFailB], ¢1, at[primitiveObjectAt, 10,
positivel6BitValueOf-return];
vAtIndex « Q, c2;
tempiHigh « uNewReceiverHigh, c3;
templlow « uNewReceiverlow, cl;
templLow + tempiLow + objectHeaderSize, c2;
temp2low « 0 {no fixed fields for commonAt}, c3;

MAR « [templHigh, templilow + 0], cl;
temp3Low « RRot1l (1) {tell commonAt code that we're dealing with pointers}, c2;
tempilLow « MD, c3;

tempilow « RShiftl (templLow and 7f), SE « 0, {extract 1iteral count}, c¢il;

Q « templlow + objectHeaderSize + 1{yields max legal index including header}, L3 ¢ atPrim {tell commonAt to fall thru,
not return}, c2;

templlow « uAtIndex {argument + objectheadersize}, GOTO[ indexingWords],c3;

Primitives.mc 9-Jul-84 18:12:02 PDT



Primitives.mc* 9-Jul-84 18:12:02 PDT

objectAtFailA: .
GOTO[objectAtFail], c2;
objectAtFailB:
Noop, c2;
objectAtFail:
GOTO[activateNewMethod], c3;
GOTO[noSuchPrimitiveInMicrocode], ¢3, at[6, 10, bank4];
primitiveNew:
L2 « newPrimitive, c3, at[6, 10, bank4];
temp3High « viaPrimitiveNew {return linkage for instantiation}, cl;
L3 « 0 {flag = new with no argument}, c2;
L3Disp, GOTO[primitiveNewCommon], c3;
primitiveNewWithArg: '
Noop, ) c3, at[7, 10, bank4];

MAR « [stackHigh, stackLow + 0] {read argument}, L3 « 1 {flag = new with argument}, cl;
temp3High « primitiveNew, c2;
temp3Low « MD, XDisp, CALL[positivel6BitValueOf], c3;

stackLow « stacktow - 1 {point at class to instantiate}, CANCELBR[$, 1], c1, at[primitiveNew, 10,
positivel6BitValueOf-return];

L2 « newPrimitive, c2;
L3Disp, €3;
primitiveNewCommon :
{read class oop from stack. then, if new with arg, readjust stackLow to point at tos. L2 must already be set to
newPrimitive}

MAR « [stackHigh, stackLow + 0], BRANCH[vanillaNew, argumentativeNew, 0e], c1;

vanillaNew:

GOTO[newOnward], c2;
argumentativeNew:

stackLow « stackLow + 1 {point at tos}, GOTO[newOnward], c2;
newOnward:

otlow « MD, CALL[fixedFieldsOf], c3;

{now use the instanceSpec twice -~ once to test for indexability, once for which kind of object to create}
temp3lLow « temp3Low LRot4 {rotate instanceSpec for dispatch}, L3Disp {args/noargs flag}, c2, at[newPrimitive, 10,
fixedFieldsOf-return];

[] « temp3Low, YDisp {to test indexable flag}, BRANCH[newNoArgs, newArgs, Oe], ¢3;

newNoArgs:
[] « temp3Low, YDisp {for type of object to create}, BRANCH[newOka, newFaila, 0d], c1;
newArgs:
BRANCH[newFailb, newOkb, 0d], ci;
newOka: {new without argument}
temp3Low + temp2low {the fixed size}, DISP4[whichFlavor, 3], c2;
newOkb: {new with argument}
temp3High « viaPrimitiveNew {return linkage for instantiation}, c2;
Noop, €3;

[] « temp3Low, YDisp {for type of object to create}, cl;
temp3Low « temp2Low {fixed size} + Q {variable size}, DISP4[whichFlavor, 3], c2;

uClassTolnstantiate ¢« otlow, CALL[createlnstanceWithBytes], c3, at[3, 10, whichFlavor];

uClassTolnstantiate « otLow, CALL[createlnstanceWithWords], c3, at[7, 10, whichFlavor];

uClassTolnstantiate « otLow, CALL[createInstanceWithPointers], c3, at[0f, 10, whichFlavor];
temp3Low + otLow {oop of the new object}, L3Disp, cl, at[viaPrimitiveNew, 10,

createlnstance-return]; R

BRANCH[ newWithout, newWith, Oe], c2;

newWithout: {replace class to instantiate with new object}
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GOTO[pushTemp3LowAndDispatch], . €3
newWith: {ni1 out requested size, then replace class to instantiate with new object}
Noop, c3;
MAR « [stackHigh, stackLow + 0], cl;
MDR « nilPointer, c2

stackLow « stackLow - 1 {point at class field}, GOTO[pushTempBLowAndDispatEh]. c3;

-newFaila: .
CANCELBR[newFailed, 0T], c2;
newFailb:
Noop, c2;
newFailed: K
{failed because of argument problems. ' run the method}
GOTO[activateNewMethod], c3;
GOTO[noSuchPrimitiveInMicrocode], c3, at[8, 10, banka];
primitivelnstVarat:
Xbus « uNewReceiver, XDisp, L3 « instVarAtPrim, c3, at[9, 10, bank4];
MAR « [stackHigh, stackLow + 03, BRANCH[$, instVarAtFailA, Oe], c1;
temp3High « primitiveInstVarAt, 62;
temp3low « MD, XDisp, CALL[positivel6BitValueOf], c3;
Q0 « Q + objectHeaderSize, BRANCH[S, instVarAtFaiiB], cl, at[primitiveInstVarAt, 10,
positivel6BitValueOf-return];
uAtIndex « Q, CALL[getObjectSize], c2;
templLow « templlow + classFieldOffset, cl, at[instvarAtPrim, 10, getObjectSize-return];
L2 « forInstVarAtPrim, c2;
otlow « uNewReceiversClass, CALL[fixedFieldsOf], c3;
temp2low « 0 {do not consider fixed fields for instVarAt}, L3 « atPrim {so that we fall into the at code rather than
returning}, c2, at[forInstVarAtPrim, 10, fixedFieldsOf-return];
Noop, c3;
GOTO[ commonAtAlreadyHaveF ixedFields], cl;
instVarAtFailA:
GOTO[ instVarAtFail], c2;
instVarAtFai1B:
Noop, c2;
instVarAtFail:
Noop, c3;
GOTO[bytecodeFailed], cl;
GOTO[noSuchPrimitiveInMicrocode], . . c3, at[0a, 10, bank4];
GOTO[noSuchPrimitiveInMicrocode], c3, at[Ob, 10, banka];
GOTO[noSuchPrimitiveInMicrocode], c3, at[0c, 10, banka];

primitiveFirstInstance: .
temp2Low « uNewReceiver {get the class we are looking for instances of}, ¢3, at[od, 10, bank4];

otlow « 0 {search entire ot}, cl;

findOne:
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Noop, c2;
considerNextA:

otLow ¢ otLow + 2 {next ot entry}, CarryBr, c3;

MAR « [otHigh, otlow + 1] {read object table entry}, BRANCH[S, noMorelInstances], cl;

CANCELBR[S, 2], €2;

tempiHigh « MD, XwdDisp, c3;

MAR « [otHigh, otLow + 0], DISP2[findInstance], c1;

{in use}

L2 « lookingForInstances, ¢2, at[0, 4, findInstance];

templlow « MD, CALL[getClassAlreadyHaveBase], c3;

[] + tempZlLow xor temp3Low, ZeroBr {correct class?} c1l, at[lookingForInstances, 10, getClass-return];

BRANCH[ considerNextA, $], c2;

temp3Low « otlow, GOTO[pushTemp3LowAndDispatch] {yes, return oop}, c3;

{forwarding block}
forwardingBlock:

GOTO[ forwardingBlock], c*, at[1, 4, findInstance];
beingRecursivelyfreed:

GOTO[ forwardingBlock], c*, at[2, 4, findInstance];

GOTO[considerNextA], c2, at[3, 4, findInstance];
noMorelnstances:

CANCELBR[S, 2], c2;

GOTO[activateNewMethod], c3;

primitiveNextInstance:

‘temp2Low ¢« uNewReceiversClass, ) ¢3, at[0e, 10, bank4];
otlow « uNewReceiver, GOTO[f1indOne], cl;
GOTO[noSuchPrimitiveInMicrocode], c3, at[0f, 10, bank4];
primitiveBlockCopy: ’

Noop, ¢3, at[0, 10, bank5];
MAR « [stackHigh, stackLow + 0], cl;

stackLow « stackLow - 1, c2;

templLow ¢ MD {argument count}, ' c3;

templHigh « uNewReceiverHigh, cl;

templLow ¢ uNewReceiverlLow, c2;

otlow « uNewReceiver {context oop}, c3;

primitiveBlockCopyViaDirectDispatch:

uSaveHome « otlow, . cl;

templlLow « tempiLow + methodFie1d0ffset, c2;

stackLow « stackLow + 1 {in case of instantiation failure}, c3; )
MAR ¢ [templHigh, tempilLow + 0], cl;

templlLow « templlow ~ methodFieldOffset, c2;

Ybus « MD, XDisp, c3;

temp3High « viaBlockCopy, BRANCH[moreBlockCopy, blockCopyOfBlockContext, 0e], ci;

blockCopy0fBlockContext:

tempIlow « templLow + homeFieldOffset, c2;

Noop, c3;

MAR « [tempiHigh, templilLow + 0], L1 « blockCopyOfBlock, cl;

Noop, c2;

otlow « MD {oop of home context}, CALL[otMap2], c3;

uSaveHome « otlow, cl, at[blockCopyOfBlock, 10,- otMap2-return];

moreBlockCopy:
templLow « templlLow + sizeFieldOffset, c2;
otlow <« blockContextClassOop, c3;
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MAR « [templHigh, tempilow + 0],
uClassToInstantiate « otlow,
temp3Low « MD {size of new block context},

temp3Low « temp3Low - objectHeaderSize,
Noop,
CALL[createInstanceWithPointers],

Noop,
Noop,
temp3low « blockCopying,

uMakeVolstileLinkage « temp3Low, CALL[makeVolatile]
temp3Low ¢ uCurrentMethodlow,

temp3Low « iplow - temp3Low, {word relative plus headerSize)
temp3Low « temp3lLow - objectHeaderSize {word relative},

temp3low « LShiftl temp3Low, SE « pci6{byte offset into compiledMethod.

will toggele 1t again soon},cl;
temp3Low « temp3low + 4,
temp3Low « LShiftl temp3Low, SE « 1, {yields Smalllnt},

templlow « templlow + instructionPointerFieldOffset,
temp2Llow « 0 + PC16 {toggle again},
Noop,

MAR « [templHigh, templlLow + 0],
MDR « temp3Low,
tempilow « tempiLow + offsetFromInstructionPointerToStackPointer,

MAR « [tempiHigh, tempiLow + 0],
MDR « 1 {zero as SmallInt},
templLow « templLow + offsetFromStackPointerToArgCount,

MAR « [tempiHigh, templlLow + 0],
MDR « uArgumentCount,
templlow « templLow + offsetFromArgCountToInitiallpP,

MAR « [templHigh, tempilLow + 0], -
MDR « temp3Low,
templlow « templlLow + offsetFromInitialIPToHome,

MAR « [templHigh, templLow + 0],
MDR + uSaveHome,
Noop,

MAR « [stackHigh, stacklLow + 0],
MDR « nilPointer,
stackLow + stacklow - 1,

temp3Low + uNewObject,
Noop,
GOTO[pushTemp3LowAndDispatch],

primitiveValue:

11

cl;
c2;
c3;

cl;
c2;
c3;

cl, at[viaBlockCopy, 10, createlnstance-return];
c2;
c3;

cl;

cl, at{blockCopying, 10, makeVolatile-return];
c2;
c3;

note that the SE<pcl6 has toggled pc16, so we

c3;

cl;
c2;
[*H

cl;
c2;
c3;

cl;
c2;
c3;

cl;
c2;
c3;

cl;
c2;
c3;

cl;
c2;
c3;

{handles value, value:, value:value:, and so on. the receiver must already have been verified to be an instance of

BlockContext and uArgumentCount must be correct}
otbow « uNewReceiver,

primitiveValueViaDirectDispatch:

Primitives.mc

Q « primValue,
uMakeVolatileLinkage « Q,
Noop,

uNewContextOop « otlow, CALL[makeVolatile],

templlLow ¢ templLow + senderFieldOffset,
temp3Low ¢ uArgumentCount,
temp3low « LShiftl temp3Low, SE« 1, {shift for easy compare},

MAR « [tempiHigh, templLow + 0], :
templlow ¢ templlLow + offsetFromSenderToBlockArgCount,
Q « MD {sender field, it better be nil},

MAR « [templHigh, tempiiow + 0],
[J « Q xor nilPointer, ZeroBr,

c3, at[1, 10, bankb];

c1;
c2;
c3;

cl;

cl, at[primValue, 10, makeVolatile-return];
c2;
c3;

cl;
c2;
c3;

cl;
c2

temp2low « MD {block argument count, a Smalllnt}, BRANCH[blockA1readyAct1;e. $]. ¢3;

[] « temp2Low xor temp3Low, ZeroBr {verify that arg counts match},

temp2low ¢ uArgumentCount, BRANCH[valueArgCountMismatch, $],
stackLow « stackLow - temp2low {point at blockContext oop},

cl;
c2;
c3;

MAR « [stackHigh, stackLow + 0] {smash block context oop in active context}, cl;

MDR « nilPointer,
temp2low « stackLow + temp2lLow {last word to move},

stackLow « stackLow + 1 {first word to move},

c2;
c3;

cl;

templlLow « templlLow + offsetFromBlockArgumentCountToFirstTemp {first destination word}, L1 « primitivevalue, c¢2;

CALL[transferWords],
Q « uArgumentCount,

stackLow « stackLow - Q - 1,
Noop,

9-Jul-84 18:12:02 PDT

c3;
cl, atf[primitiveValue, 10, transferWords-return];

c2;
c3;

11
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templiow « uMakeVolatileLow, cl;
templlow « templlLow + initialInstructionPointer0ffset, c2;
Noop, c3;
MAR « [templHigh, tempilow + 0] {read initial ip}, cl;
templlLow « templiow - offsetFromInitialIpTolp, c2;
Q « MD {the initial instruction pointer}, c3;
MAR « [tempiHigh, tempiLow + 0] {write 1p}, cl;
MDR « Q, . c2;
templiow « tempilow + offsetFromIpToStackPointer, c3;
MAR « [templHigh, tempiiow + 0] {write stackPointer}, cl;
MDR « temp3lLow, c2;
tempilow « tempilow - offsetFromSenderToStackPointer, c3;
MAR « [templHigh, tempilow + 0] {write caller}, c1;
MDR « uActiveContextOop, c2;
temp2High « uRumRecordHigh, c3;
temp2Low « uRumRecordLow, cl;
Noop, c2;
Noop, c3;
MAR « [temp2High, temp2Low + TeafContextOopOffset], cl;
CANCELBR[S$, 2], c2;
tempdLow « MD {oop of leaf context}, c3;
Noop, cl;
[] « temp3Low xor uActiveContextOop, ZeroBr, c2;
BRANCH[valueNotlLeaf, $], c3;
MAR « [temp2High, temp2lLow + lTeafContextOopOffset], cl;
MDR « nilPointer, L1 « viaPrimitiveValue, CANCELBR[S$, 2], LOOPHOLE[wok],c2;
otlow « temp3Low LRot0, XDisp, CALL[refd], c3;
valueNotlLeaf:
Noop, ct,
GOTO[ newActiveContext], €2;
blockAlreadyActive:
GOTO[bytecodeFailed], cl;
valueArgCountMismatch:
GOTO[blockAlreadyActive], c3;
GOTO[noSuchPrimitiveInMicrocode], c3,
primitivePerform:
Q « uArgumentCount, c3,
temp2High « uActiveContextHigh {point at perform receiver}, cl;
temp2Low « stackLow - Q, c2;
Q«Q-~-1, c3;

Primitives.mc

at[viaPrimitivevalue, 10, refdReturn];

at[2, 10, banks];

at[3, 10, bank6];

MAR « [temp2High, temp2Low + 0] {read perform receiver}, L2 « primitivePerform, c1;

temp2low « temp2Low + 1,
otLow « MD, XDisp, CALL[getClass],

c2;
c3;

MAR « [temp2High, temp2lLow + 0] {read selector to be performed}, L3 « 1 {this is a lookup for perform}, ci,

at[primitivePerform, 10, getClass-return];
uArgumentCount « Q,
Q « MD, CALL[startMethodLookup],

{now determine the arg count of method we are to perform}

[] « tempilLow {methodHeader} LRot4, XDisp,
Q ¢« uArgumentCount, DISP4[performFlagTable,1],

{flag = 0 .. 6}
GOTO[noArgs],

temp3Low « 1, GOTO[performArgCountCheck],

9-Jul-84 18:12:02 PDT

c2;
c3;

¢l,at[ 1, 10, performOrExecute-return];

c2;

c3, at[1, 10, performFlagTable];

c3, at[3, 10, performFlagTable];
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temp3Low « 2, GOTO[performArgCountCheck],

temp3low « 3, GOTO[performArgCountCheck],

temp3Low « 4, GOTO[performArgCountCheck],

temp3Low « 0, GOTO[performArgCountCheck],

temp3low « 0, GOTO[performArgCountCheck],

temp3Low ¢« RShiftl (templlLow and 7f), SE « 0, {extract 1iteral count}
otLow « uNewMethodLow,

temp3High « uNewMethodHigh,

temp3low « temp3lLow + otlLow,

temp3low « temp3lLow + objectHeaderSize,

temp3low « temp3low - 1,

Noop,

MAR « [temp3High, temp3lLow + 0] {read method header extension},
Noop,

temp3Low « MD,

temp3Low + temp3Low LRot8,

temp3Low « RShiftl (temp3Low and Off), SE + 0,
GOTO[performArgCountCheck], '

performArgCountCheck:

noArgs:

[] « temp3low xor Q, ZeroBr,
templHigh « uActiveContextHigh, BRANCH[performFailA, $],
templlow ¢ stackLow - Q, {tempiHigh/Low is now destination high/low}

uPrimitiveNumber ¢« temp2Low, ZeroBr, L1 « performPrim,
temp2Low « stackLow {source 1imit}, BRANCH[performFailC, $],
stacklow « tempilLow + 1 {source start}, CALL[transferWords],

{1 ¢« Q, ZeroBr, {is send argcount also 07}
uPrimitiveNumber « temp2Low, BRANCH[performFailB, $],
Noop,

MAR « [stackHigh, stackLow + 0] {smash perform selector},
MDR « nilPointer,
Noop,

stacklow « stacklow - 1,
temp2Low ¢ uPrimitiveNumber,

templLow « uNewMethodHeader, GOTO[executeNewMethodViaPrimitivePerform],

performFailA:

Noop,
GOTO[bytecodeFailed],

performFailB:

Noop,
GOTO[bytecodefailed],

performFailC:

Primitives.mc

Noop,
GOTO[bytecodeFailed],

GOTO[noSuchPrimitiveInMicrocode],
GOTO[noSuchPrimitiveInMicrocode],
GOTO[noSuchPrimitivelnMicrocode],
GOTO[noSuchPrimitiveInMicrocode],
GOTO[noSuchPrimitiveInMicrocode],
GOTO[noSuchPrimitiveInMicrocode],
GOTO[noSuchPrimitiveInMicrocode],
GOTO[noSuchPrimitiveInMicrocode],
GOTO[noSuchPrimitiveInMicrocode],
GOTO[noSuchPrimitivelnMicrocode],
GOTO[noSuchPrimitivelnMicrocode],
GOTO[noSuchPrimitiveInMicrocode],
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c3,
c3,
c3,
c3,
c3,

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

c2;
c3;

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

cl;
¢3;
cl;

c2;
c3;

c1,

c3;

€3;

cl;

c3;

cl;

c3;

cl;

c3,
€3,

c3,
c3,
c3,

€3,
c3,
c3,
c3,
c3,

at[5, 10, performFlagTable];
at[7, 10, performFlagTabla];
at[9, 10, performFlagTable];
at[ob, 10, performFlagTable];
at[od, 10, performFlagTable];

at[0f, 10, performFlagTable];

at[performPrim, 10, transferWords-return]:

at[4, 10, bankbd];
at[56, 10, banks];
at[6, 10, bank5];
at[7, 10, bank5];
at[8, 10, bank6];
at{9, 10, bankb];
atf0a, 10, bank5];
at{0b, 10, bank5];
at[0c, 10, bankb]; -
at[0d, 10, bank5];
at[0e, 10, banks];
at[0f, 10, banks];
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" GOTO

GOTO[noSuchPrimitiveInMicrocode]

GOTO
GOTO
GOTO
GOTO
GOTO
GOTO
GOTO

GOTO[ noSuchPrimitiveInMicrocode
GOTO[ noSuchPrimitiveInMicrocode

G070
GOTO
GOTO

GOTO[ noSuchPrimitiveInMicrocode
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noSuchPrimitivelnMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode

noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode

GOTO[ sendSpecialMessage6] { == },

GOTO[noSuchPrimitiveInMicrocode],

GOTO[noSuchPrimitiveInMicrocode],
GOTO[noSuchPrimitivelnMicrocode],

GOTO

noSuchPrimitivelnMicrocode],

GOTO[ noSuchPrimitiveInMicrocode],
GOTO[ noSuchPrimitiveInMicrocede],
GOTO[ noSuchPrimitivelnMicrocode],

GOTO

GOTO
GOTO,
GOTO
GOTO
GOTO
GOTO
GOTO
GOTO

noSuchPrimitivelnMicrocode],
noSuchPrimitiveInMicrocode],
noSuchPrimitiveInMicrocode],
noSuchPrimitiveInMicrocode],
noSuchPrimitiveInMicrocode],
noSuchPrimitiveInMicrocode],
noSuchPrimitiveInMicrocode],
noSuchPrimitiveInMicrocode],
noSuchPrimitiveInMicrocode],
noSuchPrimitivelnMicrocode],

GOTO[noSuchPrimitiveInMicrocode],
GOTO[noSuchPrimitiveInMicrocode],
GOTO[noSuchPrimitiveInMicrocode],
GOTO[ noSuchPrimitivelnMicrocode],

GOTO
G0TO
GOTO
GOTO
GOTO
GOTO
GOTO
GOTD

GOTO
GOTO;
GOTO

GOTO
GOTO

GOTO[ noSuchPrimitivelnMicrocode
GOTO[ noSuchPrimitiveInMicrocode
GOTO[ noSuchPrimitiveInMicrocode
GOTO[noSuchPrimitiveInMicrocode
GOTO[noSuchPrimitiveInMicrocode
GOTO[ noSuchPrimitiveInMicrocode
GOTO[noSuchPrimitiveInMicrocode

GOTO0
GOTO
GOTO
GOTO

GOTO[noSuchPrimitiveInMicrocode

GOTO|
GOTO

GOTO
GOTO

GOTO!
GOTO
GOTO
GOTO
GOTQ
GOTO
GOTO
GOTO

GOTO[ noSuchPrimitiveInMicrocode

60T0
GOTO
GOTO

GOTO[noSuchPrimitiveInMicrocode

GOTO[noSuchPrimitiveInMicrocode]
GOTO[ noSuchPrimitivelnMicrocode]

GOTO
GOTO
GOTO|
GOT0
GOTO

GOTO[noSuchPrimitiveInMicrocode

noSuchPrimitiveInMicrocode],
noSuchPrimitiveInMicrocode],
noSuchPrimitivelnMicrocode],
noSuchPrimitiveInMicrocode],
noSuchPrimitivelnMicrocode],
noSuchPrimitivelnMicrocode],
noSuchPrimitiveInMicrocode],
noSuchPrimitiveInMicrocode],

noSuchPrimitivelnMicrocode],
noSuchPrimitiveInMicrocode],
noSuchPrimitivelnMicrocode],

GOTO[ noSuchPrimitiveIlnMicrocode],

noSuchPrimitiveInMicrocode]
noSuchPrimitiveInMicrocode

noSuchPrimitiveInMicrocode]
noSuchPrimitivelnMicrocode]
noSuchPrimitiveInMicrocode]
noSuchPrimitiveInMicrocode]
noSuchPrimitivelInMicrocode]
noSuchPrimitiveInMicrocode]

noSuchPrimitiveInMicrocode]
noSuchPrimitivelnMicrocode]

noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitivelnMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitivelnMicrocode
noSuchPrimitivelnMicrocode
noSuchPrimitiveInMicrocode

noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitivelnMicrocode

noSuchPrimitivelInMicrocode]
noSuchPrimitivelnMicrocode]
noSuchPrimitivelnMicrocode]
noSuchPrimitiveInMicrocode]
noSuchPrimitiveInMicrocode]
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at[0, 10, bank6];
1, 10, bank6]:
2, 10, banké];
3, 10, bank6];
4, 10, bank6];
5, 10, bank6];
6, 10, bank6];
7, 10, bank6];
8, 10, bank6];
9, 10, bank6];

at
at
at
at
at
at
at
at
at
at

Oa

10, banké]

at[0c, 10, banké]
at[0d, 10, bank6]:

at[ob, 10, bank6]:

at[0e, 10, bank6];

at[Of, 10, bank6];

=4
-
o

COEND A WN

10, bank7];
10, bank7];
10, bank7];
10, bank7];
10, bank7];
10, bank7];
10, bank7];
10, bank7];
10, bank7]};
10, bank7];
10, bank7]
10, bank7]}
10, bank7]
10, bank7]
10, bank7]}
10, bank7]

bank8];
. bank8];
bank8];
bank8];
bank8];
, bank8];
bank8];
, bank8]};
, bank8];
10, bank8];
10, bank8];
10, bank8};
10, bank8];
10, bank8];
10 H
10 H

B R R
RN N-N-R-N-)

. banks]
, banks]

10, bank9]

10, bank9]

10, bank9];

10, banka];
10, banka];
10, banka];
10, banka];
10, banka];
10, bankal;
10, banka};
10, banka];
10, banka];
10, banka]l;
10, bhankal;
10, banka]
10, banka]
10, banka}
10, banka]
10, banka]

10, bankb];
10, bankb];
10, bankb];
10, bankb];
10, bankb];
10, bankb];
10, bankb]:
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GOTO[noSuchPrimitiveInMicrocode],
GOTO[ noSuchPrimitiveInMicrocode],
GOTO[noSuchPrimitiveInMicrocode],

6OTO[
GoTO[
6OTO[
GoTo[
GOTO[

noSuchPrimitiveInMicrocode],
noSuchPrimitiveInMicrocode],
noSuchPrimitiveInMicrocode},
noSuchPrimitiveInMicrocode],
noSuchPrimitiveInMicrocode],

GOTO[ noSuchPrimitiveInMicrocode],

GOTO[noSuchPrimitiveInMicrocode]

coTo[
GOTO
GOTO
GOTO[
GOTO[
6OTO
6OTO
6OTO
GOTO
6OTO
GOTO
GOTO
6OTO
6070
6OTO

6OTO[
GOTO[
6OTO,
6OTO
GOTO
6070
60T0
€oTO
6070
GOTO
GOTO
GOTO
coTo[
cOTO[
GoTo[
coTO

GoTO[
GoTof
GOTO
6070
6OTOf
GOTO
60TO
GoTa
60TO
6OTO
60TO
6OTO
60T0
60TO
6070
60To

GOTO[
GOTO,
6070
6OTO
6010
60T0
6OTO
GOTO
GOTO
€OTO
60T0
GoTO[
6OTO[
G0TO
60T0
GoTO

noSuchPrimitiveInMicrocode]
noSuchPrimitivelnMicrocode
noSuchPrimitivelnMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode]
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitivelnMicrocode
noSuchPrimitivelnMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode

noSuchPrimitiveInMicrocode]
noSuchPrimitiveInMicrocode]
noSuchPrimitiveInMicrocode]
noSuchPrimitivelnMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitivelnMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode]
noSuchPrimitiveInMicrocode]

noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitivelnMicrocode
noSuchPrimitivelnMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitivelnMicrocode
noSuchPrimitivelnMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitivelnMicrocode

noSuchPrimitiveInMicrocode]
noSuchPrimitiveInMicrocode]
noSuchPrimitiveInMicrocode]
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode]
noSuchPrimitiveInMicrocode
noSuchPrimitivelnMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitivelnMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode
noSuchPrimitiveInMicrocode]

noSuchPrimitiveInMicrocode:

Primitives.mc

{see

templ
templ
temp2

if molasses implements this
High « uRumRecordHigh,

Low -« uRumRecordlLow,

Low « uPrimitiveNumber,

primitive}

{get the address of the primitive map}

MAR « [templHigh, templLow + primitiveMapLowOffset],

CANCE
temp3

LBR[S$, 21,
Low « MD,
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€3,

c3,
cd,

c3,
c3,
€3,
c3,

cl;
c2;
c3;

cl;
c2;
c3;

at[
at
at
at[
at
at
at
at
at

at[
at[
at

at

at[

at

at
at
at

at
at

at
at[
at
at
at
at
at

7, 10, bankb];
8, 10, bankb];
9, 10, bankb];
. 10, bankb];
, 10, bankb];
0c, 10, bankb];
. 10, bankb];
,» 10,

, 10,

ankb];
ankb];

0, 10, bankc];
1, 10, bankc];
2, 10, bankc];
3, 10, bankc];
4, 10, bankc];
5, 10, bankc];
6, 10, bankc];
7, 10, bankc];
8, 10, bankc];
9, 10, bankc];
10, bankc];
10, bankc];

10, bankc];
10, bankc];
10, bankc];

[0c, 10, bankc]:
.

0, 10, bankd];
, 10, bankd];
, 10, binkd];
, 10, bankd];
, 10, bankd];
, 10, bankd];
, 10, bankd];
, 10, bankd];
, 10, bankd];
9, 10, bankd];

, 10, bankd];

' , bankd];
Oc, 10, 8ankd]:

[y
=

10, bankd];
10, bankd];
10, bankd];

, 10, banke];
, 10, banke];
. 10, banke];
, 10, bankel];
, 10, banke];
. 10, banke];
, 10, banke];
, 10, banke];
, 10, banke];
, 10, banke];
. 10, banke];
, 10, banke];
» 10, banke];
, 10, banke];
, 10, tanke];
. 10, banke];

. 10, bankf];
, 10, bankf];
, 10, bankf];
, 10, bankf];
, 10, bankf];
, 10, bankf];
, 10, bankf];
, 10, bankf];
, 10, bankf];
9, 10, bankf];
0a, 10, bankf];
0b, 10, bankf];
0c, 10, tankf]:
0d, 10, bankf];
Oe, 10, tankf];

[0f, 10, bankf];
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MAR « [templHigh, tempilow + primitiveMaplighOffset], cl;
temp3Low « temp3Low + temp2Low {add in primitive number}, CANCELBR[S, 2], c2;

temp3High « MD, c3;

{read primitive map entry}

MAR « [temp3High, temp3Low + 0], cl;

Noop, - c2;

templlLow « MD, ¢3;

[]1 ¢« templLow, ZeroBr, c1;

BRANCH[molassesDoesImplement, molassesDoesNotImplement] c2;
molassesDoesNotImplement:

GOTO[activateNewMethod], c3;
molassesDoesImpiement:

Noop, c3;

GOTO[bytecodeFailed], cl;
fixedFieldsOf:

{upon entry, otLow must be the oop of the class. at exit, temp2Low contains the number of fixed fields, and temp3Low
contains the instanceSpec. L2 is the linkage register. sets templHigh/Low to be the base of the class. smashes L1}

{buiid mask for extracting the fixed size of the object from instance spec}

temp2low « 0f, L1 « instanceSpec, . cl;

temp2low « temp2Low LRot8, c2;

temp2low « temp2Low or 0ff, CALL[otMap2], c3;

templlLow « tempilLow + 1instanceSpecificationField0Offset, cl, at[instanceSpec, 10, otMap2-return];
Noop, c2;

Noop, c3;

MAR « [templHigh, templlLow + 0], . cl;

templlLow « templlLow - instanceSpecificationFieldOffset, c2;

temp3Low « MD {the instanceSpec}, L2Disp, €3;

temp2Low « RShiftl (temp3Low and temp2Low), SE « 0, {yields fixed size}, RET[fixedFieldsOf-return], ci1;

positivel6BitValueOf:
todo --- need to fail primitive if smallint and negative--watch out for the 12
9

{upon entry, temp3lLow is the oop or Smalllnteger. There is a pending XDisp to test for SmallIntegers. temp3High is the
return linkage register. smashes otLow, temp3Low and tempiHigh/Low, and may smash L2. result returned in Q}

{use pending dispatch to see if SmallInteger or whether furthur work is needed}

temp3Low « RShiftl temp3Low, SE « 0, BRANCH[posiGNotSmall, posi16IsSmalil, 0e], c1;

pos16IsSmail:

{just turn it into a useful number and return}

Ybus « temp3High, XDisp, GOTO[returnFromPositive16BitValueOf], c2;
posi6HotSmall: N
Q « classlargePositiveIntegerPointer, L2 « posi6Bit, c2;
otlow « LShiftl temp3Low, CALL[getClass], c3;
[] « temp3Low xor Q, ZeroBr {is class LargePositivelnteger?}, cl, at[pos16Bit, 10, getClass-return];
BRANCH[pos16Faila, $], c2;
templlow ¢« templlLow + sizeFieldOffset, c3;
MAR ¢ [templHigh, templlow + 0], cl;
Q « sizeOfLargeIntegerfForPositivel6BitValueOf, €2;
temp3Low « MD {size of this object}, c3;
[] ¢« temp3Low - Q, ZeroBr, cl;
templlow « templlow - sizeFieldOffset, BRANCH[posi6Failb, $], c2;
tempilow « templlow + firstFieldOfObject, c3;
MAR « [templHigh, tempilow + 0], cl;
Noop, c2;
temp3low « MD, c3;

Primitives.mc

9-Jul-84 18:12:02 PDT

16

16



Primitives.mc 9-Jul-84 18:12:02 PDT

temp3Low « temp3Low LRotS8,
Ybus + temp3High, XDisp,

returnFromPositivel16BitValuelf:
Q « temp3Low, ZeroBr, RET[positivel6BitValueOf-return],

poslbFaila:
G0TO[activateNewMethod],
pos16Failb:
GOTO[activateNewMethod], .
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cl;
€2;

c3;
cd;
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bytecodes:

{Push Receiver Variable bytecodes}

pushReceiverVariableo:
temp3Low « fie1d0, GOTO[pushReceiverVariable],

pushReceiverVariablel:
temp3lLow « fieldil, GOTO[pushReceivervariable],

pushReceiverVariable2:
temp3Low « field2, GOTO[pushReceiverVariable],

pushReceiverVartable3:
temp3low « fie1d3, GOTO[pushReceiverVariable],

pushReceiverVariables:
temp3Low « field4, GOTO[pushReceiverVariable],

pushReceiverVariabtieb:
temp3Low « fields5, GOTO[pushReceivervariable],

pushReceiverVariable6:
temp3lLow « fields, GOTO[pushReceivervariable],

pushRaceiverVariahie7:
temp3Low « fie1d7, GOTO[pushReceiverVariable],

pushReceiverVariables:
temp3Low « field8, GOTO[pushReceiverVariable],

pushRaceiverVariable9:
tempdlow « field9, GOTO[pushReceiverVariable],

pushReceiverVariable10: ’
temp3lLow « field10, GOTO[ pushReceivervariable],

pushReceiverVariablell:
temp3Low « fialdll, GDTO[pushReceiverVar1ab1e].

pushReceivervariable12:
temp3low ¢« fieldi2, GOTO[pushReceivervariable],

pushReceiverVariable13:
temp3Llow « fie1d13, GOTO[ pushReceivervariable],

pushReceiverVariable14:
temp3Llow « field14, GOTO[pushReceiverVariable],

pushReceiverVartable15:
temp3Low « fie1d15, GOTO[ pushReceivervariable],

pushReceiverVariable:

{upon entry, temp3Low must indicate the receiver field to be pushed, inc

the receiver has no lambdas, we need not check for them.}
temp2Low « uReceivertow,
temp2High « uReceiverHigh, tempZLow « temp3Low + temp2Low,

MAR « [temp2High, temp2Low + 0] {read the reciever's field},
stackLow ¢ stackLow + 1,
temp3low ¢ MD, GOTO[pushTemp3LowAndDispatch],

{Push Temporary Location ﬁytecodes}

pushTemporaryLocation0:
homeLow « homeLow + tempo0, GOTO[pushTemporary],
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cl

cl

cl

cl

cl

cl

cl

cl

cl

cl

cl

cl

cl

cl

¢l

cl

c2;
c3;

cl;

c2;
c3;

cl,

bytecode[0];
bytecode[1];
bytecode[2];
bytecode[3];
bytecode[4];
bytecode[6];
bytecode[G];A
bytecode[7];
bytecode[8];
bytecode[9];
bytecode[0a];
bytecode[0b];
bytecode[0c];
bytecode[0d];
bytecade[0e];

bytecode[0f];

Tuding the size

bytecode[10];

of the object header.

Since
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pushTemporaryLocationl:

homeLow « homeLow + tempil, GOTO[pushTemporary], cl, bytecode[11];
pushTemporarylLocation2:

homelow « homeLow + temp2, GOTO[pushTemporary], c1, bytecode[12];
pushTemporaryLocation3:

homelLow ¢ homeLow + temp3, GOTO[pushTemporary], cl, byiecode[13];
pushTemporarylLocation4:

homeLow « homeLow + temp4, GOTO[pushTemporary], cl, bytecods[14];
pushTemporarylLocations:

homelow « homeLow + tempb, GOTO[pushTemporary], cl, bytecode[15];
pushTemporaryLocation6: .

homelLow « homeLow + temp6, GOTO[pushTemporary], cl, bytecode[16];
pushTemporaryLocation7:

homelLow « homeLow + temp7, GOTO[pushTemporary], cl, bytecode[17]:
pushTemporaryLocation8:

homelow ¢ homeLow + temp8, GOTO[pushTemporary], ci, bytecode[18];
pushTemporaryLocation9:

homeLow « homelLow + temp9, GOTO[pushTemporary], cl, bytecode[19];
pushTemporarylLocationl0:

homeLow <« homeLow + temp10, GOTO[pushTemporary], cl, bytecode[1a];
pushTemporarylLocationil:

homelLow + homeLow + tempil, GOTO[pushTemporary], ¢1, bytecode[1b];
pushTemporaryLocationi2:

homelow « homeLow + templ2, GOTO[pushTemporary], ¢i, bytecode[1c];
pushTemporaryLocation13:

homelow « homeLow + temp13, GOTO[pushTemporary], cl, bytecode[1d];
pushTemporaryLocationl4:

homeLow ¢ homeLow + templd, GOTO[pushTemporary], cl, bytecode[1e];
pushTemporarylLocation1b:

homeLow « homeLow + templs, GOTO[pushTemporary], c¢l, bytecode[1f];
pushTemporary:

Noop, : c2;

pushTemporaryViaExtendedPush:
{upon entry, homeLow must contain the low-order 16-bits of the absoulute address of the temporary field to be
loaded. Since we're push

no lambda checking is performed. At exit, homelLow is properly restored.}

Noop, ’ . c3;
MAR « [homeHigh, homeLow + 0] {read the temporary}, cl;
stacklLow « stackLow + 1, c2;
temp3Low « MD, €3;
MAR « [stackHigh, stackLow + 07, cl;
MDR « temp3Low, NextBytecode, homeLow ¢« uHomel.ow, c2;
DISPNI[bytecodes], ipLow « ipLow + PC16, c3;

{push Literal Constant bytecodes}

pushLiteralConstant0:

temp3Low « literalFieldo, GOTO[pushiLiteralConstant], cl, bytecode[20];
pushLiteraiConstanti:

temp3Llow + literaiField1, GOTO[pushLiteralConstant], cl, bytecode[21];
pushLiteralConstant2:

temp3low « literalField2, GOTO[pushLiteralConstant], cl, bytecode[22]; A
pushtiteralConstant3:

temp3Low « literalfields, GOTO[pushLiteralConstant], cl, bytecode[23];
pushlLiteralConstants: :

temp3low « literalFields, GOTO[pushLiteralConstant], cl, bytecode[24];
pushLiteralConstanth:

temp3low « literalFields, GOTO[pushLiteralConstant], c1, bytecode[25];
pushLiteralConstant6:

temp3Low « 1iteralField6, GOTO[pushLiteralConstant], c1, bytecode[26];
pushLiteralConstant7:

temp3Low « literalField7, GOTO[pushLiteralConstant], c1, bytecode[27];
pushLiteralConstant8:

temp3Llow « TiteralFie1d8, GOTO[pushLiteralConstant], cl, bytecode[28];
pushLiteralConstant9:

temp3low « 1iteralField9, GOTO[pushLiteralConstant], cl, bytecode[29];
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pushLiteralConstant10:
temp3low « 1iteralFieldi0,

pushLiteralConstantll:
temp3low ¢« 1iteralFieldll,

pushLiteralConstanti2:
temp3Llow « l1iteralFieldi2,

pushLiteralConstantl3:
temp3low « literalField13,

pushLiteralConstanti4:
temp3Low « literalFieldi4,

pushLiteraliConstantlb:
temp3Low « 1iteralField1s,

pushtiteralConstanti6:
temp3low « literalfFieldi6,

pushLiteralConstantl7:
temp3Low « l1iteralField17,

pushLiteralConstant18:
temp3low « 1iteralField18,

pushLiteralConstantl9:
temp3lLow « literalField19,

pushLiteraiConstant20:
temp3Low « literaiField20,

pushtiteralConstant2l:
temp3low « 1iteralField21l,

pushLiteraiConstant22:
temp3lLow « literalField22,

pushLiteralConstant23:
temp3Low « 1iteralField23,

pushtiteralConstant24:
temp3low « literalField24,

pushiLiteralConstant2b:
temp3low « TiteralfField25s,

pushLiteraiConstant26:
temp3low « literalField26,

pushtiteralConstant27:
temp3low « 1iteralField27,

pushLiteralConstant28:
temp3Low « 1iteralField2s,

pushLiteralConstant29:
temp3Low « literalField29,

pushLiteralConstant30:
temp3low « TiteralfField3o,

pushLiteralConstant31:
temp3Low « 1iteralField31,

pushLiteralConstant:

GOTO[pushLiteralConstant],
GOTO[pushLiteralConstant],
GOTO[pushLiteralConstant],
GOTO[pushtiteralConstant],
GOTO[pushLiteraiConstant],
GOTO[pushLiteralConstant],
GOTO[pushLiteralConstant],
GOTO[pushLiteralConstant],
GOTO[pushLiteralConstant],
GOTO[pushLiteralConstant],
GOTO[pushLiteralConstant],
GOTO[pushLiteraiConstant],
GOTO[pushLiteralConstant],
GOTOfpushLiteralConstant],
GOTO[pushLiteralConstant],
GOTOfpushLiteralConstant],
GOTO[pushtiteralConstant],
GOTO[pushL1tera1Constan£].
GOTO[pushLiteralConstant],
GOTO[pushLiteralConstant],
GOTO[pushLiteralConstant],

GOTO[pushLiteralConstant],

cl

cl

cl

cl

cl

cl

cl

cl

cl

cl,

cl

cl

cl

cl

cl

cl

cl

cl,

cl

cl,

cl

cl

byteco?e[Za];
bytecode[2b];
bytecode[ch;
bytecode[2d];
bytecode[2e];
bytecode[2f];
bytecode[30]:
bytecode[31];
bytecode[32];
bytecode[33];
bytecode[34];
bytecode[35];
bytecode[36];
bytecode[37];
bytecode[38];
bytecode[39];
bytecode[3a];
bytecode[3b];
bytecode[3c];
bytecode[3d];
bytecode[3e];

bytecode[3f];

{upon entry, temp3Low must be the offset to the T1iteral constant, including the object header and literalStart.

the current method has no lambdas, we nead not check for them.}

temp2Low « uCurrentMeihodLow,

MAR « [temp2High, temp2Low + 0], {read the 1iteral oop}

stacklow « stackLow + 1,

temp3low « MD,GOTO[pushTemp3LowAndDispatch],

{Push Literal Variable bytecodes}

push.m¢c

pushLiteralVariable(:

temp3Low ¢ 1iteralField0, backupIsOBytes, GOTO[pushLiteralVariable],

pushLiteralVariablel:

temp3Low « TiteralFieldl, backupIsOBytes, GOTO[pushLiteralVariable],

pushLiteralVariable2:

temp3low « literalfield2, backupIsOBytes, GOTO[pushLiteralVariable],
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{get the address of the current method} c2;
temp2High « uCurrentMethodHigh, temp2Low « temp3Low + temp2Low, {and add in offset to appropriate literal}

cl;
c2;
c3;

cl,

cl,

cl,

bytecode[40];

bytecode[41];

bytecode[42];

c3;

Since
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pushLiteralVariable3d:

temp3Low « literalFie1d3, backuplsOBytes, GOTO[pushLiteralVariable], cl, bytecode[43]:
pushLiteralVariables:

temp3Low ¢ 1iteralField4, backuplsOBytes, GOTO[pushLiteralVariable], ¢l, bytecode[44];
pushLiteralVariableb: !

temp3Low « literalField5, backupIsOBytes, GOTO[pushLiteralVariable], ci, bytecode[45];
pushLiteralVariable6:

temp3tow « literalField6, backupIsOBytes, GOTO[pushLiteralVariable], c1, bytecode[46];
pushLiteralVariahle7:

temp3Low ¢ 1iteralField7, backupIsOBytes, GOTO[pushLiteralVariable], cl, bytecode[47];
pushLiteralVariable8: '

temp3Low « literalField8, backupIlsOBytes, GOTO[pushLiteralVariable], ci, bytecode[48];
pushLiteralVariable9:

temp3low « literatfField9, backupIsOBytes, GOTO[pushLiteralVariable], c1l, bytecode[49];

pushLiteralVariablel0:
temp3Low « 1iteralFiel1d10, backuplsOBytes, GOTO[pushLiteralVariable], c¢1, bytecode[4a];

pushLiteralVariableil:

temp3iow « 1iteralfield11, backuplsOBytes, GOTO[pushiLiteralVarisble], «c¢1, bytecode[4b];
pushLiteralVariablel2:

temp3tow ¢ 1iteralField12, backupIsOBytes, GOTO[pushLiteralVariable], c1, bytecode[4c];
pushLiteralVariable13:

temp3low « 1iteralField13, backupIlsOBytes, GOTO[pushLiteralVariable], c¢1, bytecode[4d];
pushLiteralvVariablels:

temp3Low « 1iteralFieldl4, backupIsOBytes, GOTO[pushLiteralVariable], c¢1, bytecode[4e];
pushLiteralVariableib:

temp3lLow « 1iteralField16, backupIsOBytes, GOTO[pushLiteralVariable], c¢1, bytecode[4f];
pushLiteralVariable16:

temp3low « Titeralfield16, backupisOBytes, GOTO[pushLiteralVariable], c1, bytecode[50];
pushLiteralVariablel7: )

temp3low ¢« 1iteralField17, backupIsOBytes, GOTO[pushLiteralVariable], c1, bytecode[61];
pushLiteralVariable18:

temp3low « 1iteralField18, backuplsOBytes, GOTO[pushLiteralVariable], c1, bytecode[562];
pushLiteralVariable19:

temp3low « TiteraliField19, backupIsOBytes, GOTO[pushiiteralVariable], c¢1, bytecode[63];
pushLiteralVariable20:

temp3Low ¢+ 1iteralField20, backupIsOBytes, GOTO[pushLiteraiVartable], c¢1, bytecode[64];
pushiiteralVariable2l: .

temp3Low « 1iteralField21, backupIsOBytes, GOTO[pushiLiteralVariable], «c¢1, bytecode[556];
pushLiteralVariable22:

temp3Low « literalField22, backuplsOBytes, GOTO[pushLiteralVariable], c1, bytecode[566];
pushLiteralVariable23:

temp3Low « literalfield23, backupIsOBytes, GOTO[pushLiteralVariable], c1, bytecode[57];
pushLiteralVariable24:

temp3Low « literalField24, backupIsOBytes, GOTO[pushLiteraiVariable], ci1, bytecode[68];
pushtiteralVariable2b:

temp3Low ¢« 1iteralField2b, backuplsOBytes, GOTO[pushLiteralVariable], c¢1, bytecode[69]:
pushLiteralVariable26:

temp3Low « literalField26, backuplsOBytes, GOTO[pushlLiteralVariable], «c¢1, bytecode[ba];
pushLiteralVariable27: : .

temp3Low « 1iteralFie1d27, backupIsOBytes, GOTO[pushLiteralVariable], c1, bytecode[b6b];
pushLiteralVariable28:

temp3low « literalField28, backupIsOBytes, GOTO[pushlLiteralVariable], c¢1, bytecode[6c];
pushiiteralVariable29:

temp3low + 1iteralFie1d29, backupIsOBytes, GOTO[pushlLiteralvVariable], c1, bytecode[5d];
pushLiteralVariable30: T . ‘

temp3Low +« literalField30, backupIsOBytes, GOTO[pushLiteralVariable], c¢1, bytecode[be];
pushLiteralVariable31:

temp3lLow + literalField31, backupIsOBytes, GOTO[pushLiteralVariable], c1, bytecode[bT];

pushLiteralVariabie:
{upon entry, temp3lLow must be the offset to the oop of the association, including the object header and literalStart.
Since the current method contains no lambdas, we do not check for them. However, the association might have a lambda
in it, so we do check after it is fetched}
temp2Low « uCurrentMethodLow, {get the address of the current method} c¢2;
temp2High « uCurrentMethodHigh, temp2Low ¢« temp3Low + temp2Low, {and add in offset to the appropriate association} c3;

MAR ¢ {temp2High, temp2Low + 0], {read the association oop} cl;
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L1 « pushingliteralVariable, c2;

otlow « MD, CALL[otMap] {otMap the association}, c3;

templlLow « tempiLow + associationValuelndex {add in offset to value}, ci, at[pushinglLiteralVariable, 10, otMap-return];

Noop, c2; .

Noop, c3;

MAR « ttemplﬂigh. tempilow + 0], cl;

Noop, c2;

temp3Low « MD {get the value of the association}, c3;

[] « temp3Low, ZeroBr, {test for lambda} cl;

BRANCH[ valueIsNotLambda~pushLiteralVariable, valuelsLambda-pushLiteralVariable], c2;
valueIsNotLambda-pushLiteralVariable: )

stackLow « stackLow + 1 {not a lambda, ok to push}, GOTO[pushTemp3LowAndDispatch], ¢3;
valueIslLambda-pushLiteralVariable:

GOTO[bailout1], c3;

{Loom: need to call loom to map association Tambda)}

{Push (Receiver, true, false, nil, -1, 0, 1, 2)}

pushReceiver:

temp3Low « uReceiverOop, GOTO[pushConstantOop], c¢l, bytecode[70];
pushTrue:

temp3Low « truePointer, GOTO[pushConstantOop], cl, bytecode[71];
pushFalse:

temp3Low « falsePointer, GOTO[pushConstantOop], ¢1, bytecode[72];
pushNil: .

temp3Low « nilPointer, GOTO[ pushConstantOop], ¢l, bytecode[73];
pushMinusOne:

temp3Low ¢« ~temp3lLow xor temp3Low, GOTO[pushConstantOop], cl, bytecode[74];
pushZaro:

temp3low « zeroPointer, GOTO[pushConstantOop], ¢l, bytecode[75];
pushOne: ’

temp3Low « onePointer, GOTO[pushConstantOop], c1l, bytecode[768];
pushTwo:

temp3Low « twoPointer, GOTO[pushConstantOop], cl, bytecode[77];
pushConstantOop:

Noop, . : . c2;

stackLow « stackLow + 1, GOTO[pushTemp3LowAndDispatch], c3;

{Extended Push (Receiver Variable, Temporary Location, Literal Constant, Literal Variable)}

extendedPush:

tempZlow « 1b {get the extension byte}, cil, bytecode[80];

temp3Low « temp2lLow and 3f, {and save only the offset} c2;

temp3Low « temp3Low + objectHeaderSize, {and bump to the object body} «¢3;

tempZLow « RShiftl temp2Low, {shift for convienient dispatch} cl; N

{] « tempZLow LRot0, XwdDisp,
DISPZ[extendedPushTarget], iplLow « iplow + PC16, {account for the extension

{dispatch on the type of extended push} ¢2;

{todo --- when it runs faster, check out that pushExtendedTemp/LitConst/LitVar worki}
GOTO[ pushReceivervariable], cl,
temp3low « temp3Low + tempFrameStart, cl,
homelLow « homelow + temp3tow, GOTO[pushTemporaryViaExtendedPush], c2;
temp3Low « temp3Low + TiteralStart, GOTO[pushLiteralConstant], c1,
backupIsiByte {in case a lambda is found}, cl,
Noop, €2;
Noop, c3;
temp3Low « temp3Low + 1iteralStart, GOTO[pushLiteralVariable], cl;

push.mc
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byte, and take off} c3;
at[0, 4, extendedPushTarget];

at[1, 4, extendedPushTarget];

at[2, 4, extendedPushTarget];

at[3, 4, extendedPushTarget];
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{Dupiicate Stack Top}

duplicateStackTop:
MAR « [stackHigh, stackLow + 0] {start read of stackTop},
stackLow ¢ stackLow + 1,
temp3tow « MD, GOTO[pushTemp3LowAndDispatch],

{Push Active Context}

pushActiveContext:
Q « uRumRecordHigh {retreive the Rum Record address},
temp2High « Q LRot0,
temp2Llow « uRumRecordLow,

MAR « [temp2High, temp2Low + leafContextOopOffset],
CANCELBR[S, 2],
templlow « MD {oop of the leafContext},

otlow « uActiveContextOop, L1 « pushingActiveContext,
[1 « templitow - otLow, ZeroBr,
BRANCH[ TeafContextIsNotActiveContext, TeafContextIsActiveContext],

JeafContextIsActiveContext:
MAR « [temp2High, temp2Low + TeafContextOopOffset],
MDR « nilPointer, CANCELBR[S, 2], LOOPHOLE[wok],

cl, bytecode[88];
c2;
c3;

cl, bytecode[89];
c2;
c3;

cl;
c2;
c3;

cl;

c2;
c3;

cl;

c2;
[] « otLow LRot0, XDisp {not really necessary--it better be an oop}, CALL[refd], c3;

leafContextIsNotActiveContext:
temp3Low « otlLow,
stackLow « stackLow + 1,
GOTO[pushTemp3LowAndDispatch],
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¢l, at[pushingActiveContext, 10, refdReturn];
€z,
c3;
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{Refill and Trap microcode for the Smalitalk Virtual Machine

Introduction to the Refi11 microcode:

As each Smalitalk bytecode implementation nears completion, an fBDisp is executed.

following table:

No Mesa Interrupt Pending

Mesa Interrupt Pemding

IB state

full trap to location 600

empty trap to location 600 trap to location 400
not empty trap to location 700 trap to location 600

The action that then occurs is summarized in the

branch to next macroinstruction interpreter

If a Mesa interrupt is pending (locations 600 and 700), we pack up the Smalitalk interpreter state and punt to Molasses, otherwise, we

refill the Instruction Buffer and continue interpreting bytecodes.

The code at location 400 (empty Instruction Buffer) reads a word and

toads it into the Instruction Buffer, then starts a read of the next word while simultaneously starting a dispatch on the first byte of

the Instruction Buffer.
into the Instruction Buffer.

The reader should note that we unconditionally refill the Instruction Buffer, even if the subseqhent bytes are not needed.
buffer is empty, we read two words even though we may never execute the last 3 bytes.
but it does mean that we can potentially read a word beyond the end of the Object Space.

If we have trapped to location 500 (non empty Instruction Buffer) we must read one additional word and load it

Thus, if the
We take this approach for simplicity and speed,
This is not a problem if the Object Space 1s

not at the end of the Smalltalk memory (6.9., you could place the Object Table after the Object Space, or simply make the last word of

the Object Space unavailable for allocation).

MacroDef[AlwaysIBDisp, (IBDisp, IBPtr « 1)] {same definition as in Mesa.df};

stEmpty:

{ when we arrive here, the buffer is empty, and the ip 1s pointing at the word to be fetched}

MAR « [ipHigh, 1pLow+0],
ipLow ¢ iplow + 1,
IB « MD, GOTO[nextWord-stNotEmpty],

stNotEmpty:

cl, at[400];
c2;
c3;

{ when we arrive here, the buffer is not empty, and the ip is one word short of pointing at the word to be fetched)

iplow « iplLow + 1,
Ybus « uTimeToStabilize, ZeroBr,
BRANCH[ stabilizeNow, nextWord-stNotEmpty],

stabilizeNow:
L0 « uCodeRequestedStabilization,
Noop,
CALL[stabivize],

otlow « uActiveContextQop,
stabilize-return];

temp3low « activeAfterStabilize,
Noop,

uMa&eVo1atiIeLinkage « temp3Low, CALL[makeVolatile],
temp2High « uRumRecordHigh,
makeVolatile-return];

tempZlow « uRumRecordLow,
Noop,

MAR « [temp2High, temp2Low + homeContextOopOffset],
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cl, at[600];
c2;
c3;

cl;
c2;
c3;

-

¢1, at[uCodeRequestedStabilization, 10,

c2;
c3;

cl;
cl, atfactiveAfterStabilize, 10,

c2;
c3;

cl;
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temp3Low « homeAfterStabilize, CANCELBR[S, 2], c2;

otlow « MD, c3;

uMakeVolatileLinkage « temp3Low, CALL[makeVolatile], cl;

temp2High « uRumRecordHigh, cil, at[homeAfterStabilize, 10,
makeVolatile-return]; :

temp2Low « uRumRecordLow, c2;

Noop, ’ c3;

MAR « [temp2High, temp2Low + leafContextOopOffset], cl;

temp3Low « leafAfterStabilize, CANCELBR[S, 2], c2;

otLow « MD, c3;

uMakeVolatileLinkage « temp3Low, CALL[makeVotlatile], cl;

MAR « [ipHfgh, ipLow+0], GOTO[nextWord-stNotEmﬁty-cz], c1l, at[leafAfterStabilize, 10,

makeVolatile-return};

nextWord-stNotEmpty:
MAR « [ipHigh, 1iplLow+0], cl;

nextWord-stNotEmpty-c2:
iplow « iplow - 1, {adjust to point at the proper word}, AlwaysIBDisp, L3 « 0, c2;
IB -« MD, DISPNI[bytecodes], c3;

stEmptyOrFullAndMesaInterrupt:

GOTO[mesalnterrupt], cl, at[600];
stNotEmptyAndMesalnterrupt:

Noop, cl, at[700];
mesalnterrupt:

Noop, c2;

templlow + 0 {mark Mesa interrupt}, GOTO[saveSmalltalkState], c3;

{
Introduction to the Trap microcode:

Certain conditions (Control Store parity errors, smulator memory errors, Mesa stackPointer overflow or underflow, and IB-empty errors)
cause traps to location 0. Currently we just hang for any of these errors; future implementations probably want to take a more official
action. The IB-empty error is useful in the Mesa emulator (where it is utilized to detect and handle page crossings), but in Smalltalk
land it means that a coding error has been made and too many bytes have been fetched from the Instruction Buffer.

}
FatalError:
Q « ErrnIBnStkp, ; cl, at[0];
FatalErrorSpin:
GOTO[baitoutd], ) €2;
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{Return (Receiver, true, false, nil)}

returnReceiver:

temp3Low « uReceiverOop, GOTO[ETPhoneHome], cl, bytecode[78];
returnTrue:

temp3Low « truePointer, GOTO[ETPhoneHome], cl, bytecode[79];
returnFalse:

temp3low « falsePointer, GOTO[ETPhoneHome], cl, bytecode[7a];
returnNil;

temp3Low « nilPointer,GOTO[ETPhoneHome] cl, bytecode[7b];

{Return Stack Top From (Message, Block))}

returnStackTopFromMessage:

MAR « [stackHigh, stackLow + 0], . cl, bytecode[7c];

MDR « nilPointer, c2;

temp3Low « MD, c3;

stackLow « stackLow - 1, cl;
ETPhongHome:

{set up temp2 so that we can get the sender oop from the home context}

Q « homeHigh, backupIsOBytes, c2;

temp2High « Q LRotO, c3;

temp2Low « homelLow, GOTO[getSender] cl;
returnStackTopFromBlock:

MAR « [stackHigh, stackiow + 0], backupIsOBytes, cl, bytecode[7d];

MDR « nilPointer, c2;

temp3low + MD, c3;

stackLow « stackLow - 1, cl;

{set up tempZ so that we can get the sender oop from the active context}

temp2High « uActiveContextHigh, c2;

temp2Llow « uActiveContextLow, c3;

Noop, cl;
getSender:

temp2Low « temp2Low + senderFieldOffset, c2;

uReturnValue « temp3Low, c3;

MAR « [tempZHigh, temp2Low + 0], L1 « getSenderBase, cl;

temp3High « uRumRecordHigh, c2;

otLow « MD {oop of sender}, CALL[otMap2] {to get the base of the sender context}, c3;

returnValue:

{upon entry otLow 1s the oop of the context to return to, templHigh/Low point at its objectHeader, and uReturnValue is

the return value}

{if the sender oop is nil, we cannot return}

[1 ¢ otLow xor nilPointer, ZeroBr, cl, at[getSenderBase, 10, otMap2-return];
templlow « tempiLow + instructionPointerFieldOffset, BRANCH[S, cannotReturn], c¢2;

Noop, c3;

MAR « [tempiHigh, templlow + 0] {read instruction pointer}, cl;

temp3Low « uRumRecordLow, €2;

Q « MD {instruction pointer of context to return to}, c3;

{if the instruction pointer is ni1, also cannot return}

[1 < Q xor nilPointer, ZeroBr, cl;

tempZLow « uActiveContextLow, BRANCH[S, cannotReturnB], c2;

returnToSenderContext:

{ok, we can return. save return contexts base address, then up raference count of target context and see if

activeContext is leaf, or if returning from block, or non-leaf return}

Q « tempiHigh, c3;
ipHigh « Q LRotO, cl;
iplow ¢ tempilow, c2;
homeLow « otLow, ’ c3;

{get the oop of the leaf}
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cl;
c2;
c3;

{by the way, the above assigament to temp2High provides the first time that temp2 is guaranteed to be pointing at the

1s pointing
c3;
cl;
c2;
c3;

cl;
c2;

{see if the active context is a block context, by ‘looking in the method field, temp2Low is pointing at the sender field

c3d;

cl;
c2;
c3;

cl;

if we find the context we are returning to}
c2;
c3;

cl, at[chasingContextChain, 10, otMap2-return];
€2; .
c3;

cl;
c2;
c3;
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MAR ¢ [temp3High, temp3lLow + leafContexthpOffset],
temp2low « temp2Low + senderFieldOffset, CANCELBR[S, 2],
temp3lLow ¢ MD {leaf oop},
{and see if active context is the leaf}
[] « uActiveContextOop xor temp3Low, ZeroBr, cl;
temp2High « vActiveContextHigh, BRANCH[notReturningFromLeaf, returningFromLeaf], c2;
active context}

returningFromLeaf ;
{If activeContext is the current leaf, then clean out its insides so that it can be recycled. temp2High/Low
at the sender field of the active context}
[] « stackLow - tempZlow, NegBr, {are we done yet?}
MAR « [temp2High, tempzLow + 0], BRANCH[S, returnWrapup]
MDR « nilPointer, {smash a field}
temp2Llow « temp2Low + 1,
Noop,
GOTO[returningfromLeaf],

notReturningFromLeaf:
of the activeContext}
temp2low « temp2low + differenceBetweenSenderAndMethodFields,
MAR « [temp2High, temp2Low + 0], {read method field}
temp2Low « uActiveContextlLow,
temp3Low « MD, XDisp,
BRANCH[ smashTwo, $, Oe],
{this is a blockContext, so we look up the sender/caller chain and see
templHigh « uActiveContextHigh,
templLow « uActiveContextLow,

contextChainChase:
[] « otlow xor nilPointer, ZeroBr,
[] « otLow xor homeLow, ZeroBr, BRANCH[$, notOnChain],
templlow « tempilow + senderFieldOffset, BRANCH[$, isOnChain],
MAR « [templHigh, templLow + 0} {read sender from this context},
L1 « chasingContextChain,
otlow « MD {next sender field}, CALL[otMap2],

isOnChain:

otLow « wActiveContextOop,

invalidateContexts:
L1 « invalidatingContext,
CALL[otMap2], ’

templlow « templLow + instructionPointerFie1dOffset,
Noop,
Noop,

MAR « [tempiHigh, tempilLow + 0] {smash inst ptr field},
MDR « nilPointer,

cl;

c2;
c3;
¢1, at[invalidatingContext, 10, otMap2-return];
c2;
c3;

cl;
c2;

templlow « templlow - differenceBetweenSenderAndInstructionPointerFields, c3;

MAR « [tempiHigh, tempilow + 0] {smash sender field},
MDR <« nilPointer,
otlow « MD {get the next sender field},

templLow « templlow - senderFieldOffset,
templlow « templlLow + deltaWordOffset,
Noop,
MAR « [templHigh, tempiLow + 0],
Noop, . :
temp3low « MD {delta word of current context}, XDisp,
BRANCH[ refdNextContext, dontRefdNextContext, Ob],
refdNextContext:
L1 « nextContext,
[] ¢« otlow LRot0, XDisp, CALL[refd],
Noop,
dontRefdNextContext:
[] « otLow xor homeLow, ZeroBr, {are we done yet}
BRANCH[$, wrapupReturn],

GOTO[ invalidateContexts],

notOnChain:
CANCELBR[ $,1],

Noop,
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cl;
c2;
c3;
cl;
c2;
c3;
cl;
c2;
c3;
cl;
c2;
c3;

cl, at[nextContext, 10, refdReturn};

c2;
c3;

cl;

c3;

cl;
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smashTwo:
temp2Low « temp2low + senderFieldOffset, c2;
Noop, (B
MAR « [temp2High, temp2lLow + 0], cl;
MDR ¢« nilPointer, c2;
temp2Low « temp2low + differenceBetweenSenderAndInstructionPointerFields, c3;
MAR « [temp2High, temp2Low + 0], cl;
MDR « nilPointer, c2;
Noop, cd;
wrapupReturn:
Noop, cl;
returnWrapup:
L1 « down0ldContextOnReturn, c2;
otlow « uActiveContextOop, XDisp, CALL[refd], c3;
uNewContextOop « 0 or homeLow, CALL[ fetchContextRegistersAndMakeContextVolatile], LO « returningToAContext, ci,
at[downOldContextOnReturn, 10, refdReturn];
stacklLow « stackLow + 1, c3, at[returningToAContext, 10,
fetchContextRegisters-return];
MAR « [stackHigh, stackLow + 0], cl;
MDR « uReturnvalue, c2;
GOTO[ fixupInstructionPointer], : c3;
cannotReturn:
GOTO[zot], ¢3;
cannotReturnB:
GOTO[zot], c3;
zot:

GOTO[bytecodeFailed], ¢1;
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{Send Literal Selector)}

sendl.iteralSelectorWith3BitsOfArguments:

temp2Low « ib {get extension byte}, cl, bytecode[83];
iplow « iplow + PC16, backupIsiByte, {account for extension byte} ©2;
temp3Low « temp2Low and 1f {get 1iteral index}, c3;
temp3Low « temp3Low + objectHeaderSize + 11teralStart, cl;
tempilow « temp2Low LRot12 {start getting argument count}, €2;
tempiLow « RShiftl (tempilLow and 0Oe), SE « 0, c3;
Noop, cl;
GOTO[getSelector], c2;

sendLiteralSelectorWith8BitsOfArguments:

tempilow « ib {get argument count}, c¢l, bytecode[84];
temp3Low ¢ ib {get literal index}, c2.
iplow « iplow + 1, backupls2Bytes, {account for extension bytes}, c3;
temp3low « temp3Low + objectHeaderSize + literalStart, c1;
GOTO[getSelector], c2;

{Send Literal Selector to Superclass}

Send.mc

sendLiteralSelectorToSuperclassWith3BitsOfArguments:

temp2low « ib {get extension byte}, cl, bytecode[85];
ipLow « iplLow + PC16, backupIsiByte, {account for extension byte} c2;
temp3Low « temp2lLow and 1f {get literal index}, c3;
temp3Low ¢ temp3Low + objectHeaderSize + 1iteralStart, cl;
tempilow « temp2lLow LRot12 {start getting argument count}, c2;

templlow « RShift1 (templlow and Oe), SE « 0, GOTO[getSuperSetector], «c3;

sendLiteralSelectorToSuperclassWith8BitsOfArguments:

tempilow « ib {get argument count}, ¢1l, bytecode[86];
temp3low ¢« ib {get literal index}, c2;
ipLow « ipLow + 1, backupIs2Bytes, {account for extension bytes}, c3;
temp3Low « temp3Low + objectHeaderSize + literalStart, cl;
Noop, c2;
GOTO[getSuperSelector], c3;

getSuperSelector:

{upon entry, temp3Low must contain the offset to the 1iteral selector including the objectHeaderSize, tempilow must
contain the number of arguments}

temp2Low + uCurrentMethodLow {get the current method address}, cl;
temp2High « uCurrentMethodHigh, temp2Low « temp2Low + temp3Low {add in offset to literal selector}, c2;

stackLow + stackLow - templLow {point at the new receiver}, c3;

MAR « [temp2High, temp2low + 0] {read the 1iteral selector}, cl;

uArgumentCount « templLow {may need this later, so save it}, c2;

Q « MD {the selector}, c3;

MAR « [stackHigh, stackLow + 0], cl;

stackLow « stackLow + templLow {point at tos again)}, L2 « superclassReceiver, ¢2;

otlow « MD {the new receiver}, XDisp, CALL[getClass], c3;

uNewReceivarlow « tempilow, c¢1l, at[superclassReceiver, 10, getClass-return];
templiow « tempiHigh, c2;

uNewReceiverHigh « tempillow, c3;

{we save the class (contained in temp3Low) in a few clicks}

{in order to do a send to super, we need to get the superciass of the current method. The oop of the class of the current
method is kept in an assoctation, whose oop is the last literal of the current compiled method. To get at the last
literal, we need to know how many literals exist in the current compiled method. We do this by cheating a Tittle and
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calling the getNewMethodHeader routine with it's arguments pointing at

the current method. Then we fetch the

association oop, check it's value field for a lambda, then get the classes superclass and return it in temp3low.}

temp1High « uCurrentMethodHigh,
templLow ¢ uCurrentMethodLow,
uSelector « Q, Lz « gettingSuperclass,

CALL[getNewMethodHeader] {thus getting the current method's header},
temp2Low « (RShiftl tempilow and 7f), SE « 0 {literal count of current
getNewMethodHeader-return]; -

templlow « uCurrentMethodLlow,

templlow ¢ tempilLow + temp2Low,

tempiLow ¢ tempilow + objectHeaderSize,

uNewReceiver « otLow {save newReceiver -- next read smashes it},

MAR « [templHigh, templLow + 0] {read 1ast 1iteral in current method},
uNewReceiversClass « temp3Low,
otlLow « WD, {the association oop}, CALL[otMap],

tempitow « tempilow + associationValueIndex,
Noop,
Noop,

MAR « [tempilHigh, tempilow + 0] {read value field of association},
Noop, .
otLow « MD {the oop of the class of the current method},

[] « otLow, ZeroBr, L1 « getSuperclass,
BRANCH[c1assIsNotLambda, classIsLambda],

classIsNotLambda:
CALL[otMap] {to map the class of the current method},

templLow ¢« templlow + superclassOffset,
Noap,
Noop,

MAR « [tempilHigh, templlow + 0] {get superclass oop},
otlow « uNewReceiver {restore this for startMethodlookup},
temp3lLow « MD, .

cl;
c2;
c3;

cl;
method},c2, at[gettingSuperclass, 10,

c3;

cl;
c2;
c3;

L1 « getMethodClass, c1;
c2;
c3;

cl, at[getMethodClass, 10, otMap-return];
€2
c3;

cl;
c2;
c3;

cl;
c2;

c3;

cl, at[getSuperclass, 10, otMap-return];
c2;
c3;

cl;
c2;
cd;

[] « temp3Low, ZeroBr {make sure superciass is non-lambda}, L3 « 0 {this is a 106kup for execution}, ci;

uStartLookup « temp3Low, BRANCH[S, superclassIsLambdal,
GOTO[startMethodLookupViaSuperSend],

classisLambda: {Loom:
GOTO[bailout1],

need to call Loom here}

superciassIsLambda: {Loom: need to call Loom here}

GOTO[bailouti],

Arithmetic Message}

sendArithmeticMessage0: {Smalllnteger +}

MAR « [stackHigh, stackLow + 0] {start read of argumgnt}, L1 « smallAdd
stackLow « stackLow - 1 {point at receiver}, CALL[primitiveNeeds2Smal1l

temp3Low « temp2Low + temp3Low, GOTO[pushArithmeticResult],

sendArithmeticMessagel: {Smalllnteger -}

c2;
c3;

c3;

c3;

, €1, bytecode[0b0];
ntegers], backupIsOBytes, ¢2;

©2, at[smallAdd, 10, arithmeticPrimitives];

MAR « [stackHigh, stacklow + 0] {start- read of argument}, L1 « smallSubtract, ci, bytecode[0b1];

stackLow « stacklLow - 1 {point at receiver},
temp3Low « temp2Low - temp3lLow, GOTO[pushArithmeticResult],

sendArithmeticMessage2: {Smalllnteger <}

CALL[primitiveNeeds2SmallIntegers], backupIsOBytes, ¢2;

c2, at[smallSubtract, 10, arithmeticPrimitives]

MAR « [stackHigh, stacklow + 0] {start read of top of stack}, L1 « smallless, c1, bytecode[0b2];
stackLow « stackLow - 1 {point at receiver}, CALL[primitiveNeeds2Smal1Integers], backupIsOBytes, c¢2;

[] « temp2Low - temp3lLow, NegBr, T
BRANCH[ pushFalseInPrimitiveRelational, pushTrueInPrimitiveRelational],

sendArithmeticMessage3: {Smalllnteger >}

cZ, at[smallless, 10, arithmeticPrimitives];
c3;

MAR « [stackHigh, stackLow + 0] {start read of top of stack}, L1 « smaliGreater, c1, bytecode[0b3];
stackLow « stackLow - 1 {point at receiver}, CALL[primitiveNeeds2Smal1Integers], backupIsOBytes, c2;

[] « temp3low - temp2lLow, NegBr,
BRANCH[ pushFalseInPrimitiveRelational, pushTrueInPrimitiveRelational],

sendArithmeticMessage4: {SmallInteger <=}
MAR ¢ [stackHigh, stackLow + 0] {start read of top of stack},

¢2, at[smallGreater, 10, arithmeticPrimitives];
c3;

L1 « smallLessOrEqual, c1, bytecode[0b4];

stackLow ¢ stacklow - 1 {point at receiver}, CALL[primitiveNeeds2SmallIntegers], backupIsOBytes, c2;

Noop,
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arithmeticPrimitives];
Noop, . c3;

[] « temp2Low - temp3Low, NegBr, cl;
[] « temp2Low .- temp3Low, ZeroBr, BRANCH[S, 1isNeg], c2;
BRANCH[pushFalseInPrimitiveRelational, pushTrueInPrimitiveRelational], c3;

isNeg:
CANCELBR[ pushTrueInPrimitiveRelational, 17, c3;

sendArithmeticMessageb6: {SmallInteger >=) :
MAR « [stackHigh, stacklLow + 0] {start read of top of stack}, L1 « smallGreaterEqual, c1, bytecode[0b5];
stackLow « stackLow - 1 {point at receiver}, CALL[primitiveNeeds2SmallIntegers], backuplsOBytes, c2;

[] « temp2Low - temp3Low, NegBr, c2, at[smallGreaterEqual, 10,
arithmeticPrimitives]; .
BRANCH[pushTrueInPrimitiveRelationala, pushFalseInPrimitiveRelationala],c3;

sendArithmeticMessage6: {Smalllnteger =}
MAR « [stackHigh, stacklLow + 0] {start read of top of stack}, Lt « smallEqual, c1, bytecode[0b6];
stackLow « stackLow - 1 {point at receiver}, CALL[primitiveNeeds2SmallIntegers], backupIsOBytes, c2;

[} « temp2low - temp3Low, ZeroBr, c2, at[smallEqual, 10, arithmeticPrimitives];

BRANCH[pushFalseInPrimitiveRelational, pushTrueInPrimitiveRelational], c3;

sendArithmeticMessage7: {SmallInteger ~=)}
MAR « [stackHigh, stackLow + 0] {start read of top of stack}, L1 « smallNotEqual, c1, bytecode[0b7];
stackLow « stackLow - 1 {point at reeiver}, CALL[primitiveNeedszSmalllntegers], backupIsOBytes, c¢2;

[] « temp2low - temp3Low, NZeroBr, c2, at[smallNotEqual, 10, arithmeticPrimitives];

BRANCH[pushFalseInPrimitiveRelational, pushTrueInPrimitiveRelational], c3;
sendArithmeticMessage8: {SmallInteger *}

backupIsOBytes, Q ¢ 0b8, GOTO[notYetInvented], cl, bytecode[0b8];
sendArithmeticMessage9: {SmalllInteger divide}

backupIsOBytes, Q « 0b9, GOTO[notYetInvented], cl, bytecode[0b9];
sendArithmeticMessage10: {Smalllnteger mod}

backupIsOBytes, Q « Oba, GOTO[notYetInvented], cl, bytecode[0ba];
sendArithmeticMessagell: {SmallInteger makePoint}

otLow « classPointPointer, cl, bytecode[Obb]:

uClassToInstantiate « otlLow, C c2;

temp3High « viaPrimitiveMakePoint, c3;

temp3low « 2 {number of fields in a Point}, backupIsOBytes, cl;

Noop, €2;

CALL[createInstanceWithPointers], c3;

templHigh + uNewObjectHigh, . cl, at[viaPrimitiveMakePoint, 10,

createlnstance-return];

templLow « uNewObjectLow, L1 « makePoint, c2;

templlLow « templlLow + yFieldOffsetInPoint, CALL[getSmashTos], c3;

MAR « [tempiHigh, tempilow + 0], c1, at[makePoint, 10, getSmashTos-return];

MDR « temp3low, otlLow « temp3Low {save y field for refi}, c2;

tempilow « templLow - offsetFromXFieldToYField, CALL[getTos], c3;

MAR « [tempiHigh, templlow + 0], cl, at[makéPo1nt. 10, getTos-return];

MDR « temp3Low, L2 « upY, c2; :

CALL[primRefi], {up y field} c3;

otLow « temp3dlLow, L2 « upX, CALL[primRefi] {up x field}, ¢3, at[upY, 10, primRefi-return];

temp3Low « uNewObject, GOTO[pushTemp3LowAndDispatch], c3, at[upX, 10, primRefi-return];
primRefi:

Noop, cl; °

L1 « primitiveRefi, c2;

[]1 < otLow LRot0, XDisp, CALL[refi], c3;

L2Disp, ct, at[primitiveRefi, 10, refiReturn];

RET[primRefi-return], c2;

etTos:
9 {return the tos value in temp3Low without changing stackPointer or ni1ling tos}
MAR « [stackHigh, stacklLow + 0], cl;
L1Disp, c2;
temp3Low « MD, RET[getTos-return], c3;
getSmashTos:
{return the tos value in temp3Low, replacing tos with nil, and decrementing the stack pointer}
MAR « [stackHigh, stacklLow + 0], cl;
MDR « nilPointer, c2;
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temp3Low « MD,

Hoop,
LiDisp,
stacklow « stackLow - 1, RET[getSmashTos-return],

sendArithmet icMessage12: {SmallInteger bitShift}
MAR « [stackHigh, stackLow + 0] {start read of argument},
L1 « small1BitShift,
stackLow « stackLow - 1 {point at receiver},
CALL[primitiveNeedszSmallIntegers], backupIsOBytes,

bitshift:
[] « temp3Low, NegBr,
[] « temp2Low, ZeroBr, BRANCH [left, right],

Teft:

Q « 0D - temp3Low, CarryBr, BRANCH [$, returnZeroleft],

BRANCH [failleftShift, $],

[] « temp3Low, ZeroBr,
TeftlLoop:

BRANCH [$, 1eftShiftDone],

temp2Low « temp2Low + temp2Low, PgCrOvDisp,

temp3Low « temp3Low - 1, ZeroBr, BRANCH [leftloop, leftOverfiow, 27,
TeftShiftDone: .

temp3low « temp2Low, GOTO [pushArithmeticResult],
returnZeroleft: '

temp3low « temp2Low, CANCELBR [pushArithmeticResult, 1],
right:

Q « ~0F, BRANCH [$, returnZeroRight],

[] « temp2low, NegBr,

temp3low « temp3Low or Q, ZeroBr, BRANCH [posRightLoop, negRightLoop],
posRightLoop:

BRANCH [$, posRightShiftDone],

temp2low « RShiftl temp2Low, SE « 0,

temp3low « temp3lLow + 1, ZeroBr, GOTO [posRightLoop],
posRightShiftlone:

temp3lLow + temp2Low, GOTO [pushArithmeticResult],
negRightLoop:

BRANCH [$, negRightShiftDone],

temp2low « RShiftl temp2Low, SE ¢ 1, .

temp3Low « temp3Low + 1, ZeroBr, GOTO [negRightLoop],
negRightShiftDone:

temp3Low « temp2Low, GOTO [pushArithmeticResult],
returnZeroRight:

temp3Low « temp2Low, CANCELBR [pushArithmeticResult, 1],
failleftShift:

' Noop,

TeftOverflow:

CANCELBR [$, 1],
GOTO [arithmeticPrimitiveFailedC3],

sendArithmeticMessage13: {Smalllnteger div}
backupIsOBytes, Q « Obd, GOTO[notYetInvented],

sendArithmeticMessagel4: {SmaliInteger bitAnd}

c2,
c3;

€2;

cl;
c3;
cl;

€2;
c3;

c2;

cl;
c2;
c3;

c2;

c2;

c3;

cl;
€2;

c3;

cl;
c2;
c3;

cl, bytecode[0Obc];

c2;

at [smal1BitShift, 10, arithmeticPrimitives];

cl, bytecode[0bd];

MAR « [stackHigh, stackLow + 0] {start read of argument}, L1 « smallBitAnd, c1, bytecode[Obe];
stacklow « stackLow - 1 {point at receiver)}, CALL[primitiveNeeds2SmallIntegers], backupIsOBytes, c¢2;

temp3lLow « temp2low and temp3Low, GOTO[pushArithmeticResult],

sendArithmeticMessagelb: {Smalllnteger bitOr}

c2, at[smaliBitAnd, 10, arithmeticPrimitives];

MAR « [stackHigh, stackLow + 0] {start read of argument}, L1 « smaliBitOr, c1, bytecode[0bf];
stacklow « stackLow - 1 {point at receiver}, CALL[primitiveNeedszSmallIntegers], backupIsOBytes, c2;

temp3Low « temp2lLow or temp3Low, GOTO[pushArithmeticResult],

primitiveNeeds2SmallIntegers:

c2, at[smal1BitOr, 10, arithmeticPrimitives];

{upon entry, stackLow points at receivér. there is a pending read on the argument, and L1 contains the return Jinkage. At
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exit, stackLow sti1l points at the receiver, temp3Low contains the raw -(hardware-oriented) argument, temp2lLow contains
the raw receiver}
temp3Low « MD {get argument}, LOOPHOLE[mdok], XDisp {to test for Smalllnteger}, c3;
MAR <« [stackHigh, stackLow + 0], BRANCH[arithmeticPrimitiveFailed, $, 0e], ci;
[] « temp3Low LRot0, XHDisp {determine sign of argument}, c2; :
tempZlow « MD, BRANCH [$, argNegative, 2], XDisp {so we can test receiver for being a Smalilnteger},c3;
temp3Llow « RShiftl temp3Low, SE « 0, {make a useful number} BRANCH[receiverNotSmall, adjustReceiver, Oe], c1;
argNagative: :
temp3low « RShiftl temp3Low, SE «.1, {make a useful negative number} BRANCH[receiverNotSmall, adjustReceiver, 0e], ci;
adjustReceiver: :
[] « temp2Low LRot0, XHDisp {determine sign of receiver}, c2;
BRANCH[$, receiverNegative, 2], LiDisp, . €3;
temp2Llow « RShiftl temp2Low, SE « 0, RET[arithmeticPrimitives], ¢1;
receiverNegative:
temp2low « RShiftl temp2Low, SE « 1, RET[arithmeticPrimitives], cl;
recetverNotSmall:
GOTO[arithmeticPrimitiveFailedC3], c2;

pushArithmeticResult:

{upon entry temp3Low is the result of the primitive arithmetic operation, stackLow is pointing at the receiver.
We make temp3Low a Smalllnteger, and test for overflow to see if all is ok. If not, fail the primitive}

temp3Low « temp3lLow + temp3Low + 1 {make result a SmailInteger},
PgCrovDisp,

MAR « [stackHigh, stackLow + 0] {start writing resultant Smalllnteger},
BRANCH[S, largeIntegerTest, 2],

MDR « temp3Low, NextBytscode,

DISPNI[bytecodes], ipLow « ipLow + PC16,

largelntegerTest:
{17 it's negative now, it's really positive}
temp3Low « temp3Low RShiftl, SE « 0, NegBr,
temp3low « temp3Low LRot8, BRANCH [arithmeticPrimitiveFailedC1, $].

utargeIntegerValuelow « temp3Low,
temp3low « 2, {2 byte large integer}
temp3High « twoBytelLargeInteger, CALL [createLargePositiveInteger],

temp3low « ulargeIntegerValuelow,
createlnstance-return];

L1 « lTargelIntegerResult,

CALL [otMap2],

tempilow « templLow + objectHeaderSize,
Noop,
Noop,

MAR « [templHigh, templlow + 0],
MDR « temp3low,
Noop,

MAR « [stackHigh, stackLow + 0],
MDR « otLow, NextBytecode,
DISPNI[bytecodes], ipLow « ipLow + PC16,

arithmeticPrimitiveFailedC1:
Noop,
GOTG[arithmeticPrimitiveFailedC3],

arithmeticPrimitiveFailed:
CANCELBR[S,07],

arithmeticPrimitiveFailedC3: - .
stackLow « stackLow + 1 {adjust to point at argument},
L3D1sp {are we here because a directly dispatched primitive
failed or because a looked up primitive failed?},
DISP2[whichWayShouidIGo],

Noop, {primitive found thru lookup failed, run method},
GOTO[activateNewMethod],

{directly dispatched primitive failed, so do lookup}
Noop,

L1Disp,

DISP4farithPrimitive],

temﬁaLow « 0, GOTO[getSelectorAndArgs],

temp3low « 2, GOTO[getSelectorAndArgs],

temp3low « 4, GOTO[getSelectorAndArgs],

temp3low « 6, GOTO[getSelectorAndArgs],
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c3;

cl;
c2;
c3;

c2;
c3;

cl;

€2;

c3;

cl, at [twoBytelLargeInteger, 10,

€2
c3;

cl, at [largelntegerResult, 10, otMap2-return];
c2;
c3;
cl;
c2;
€3;
cl;

c2;
c3;

cl;
c2; {can't create a LargeNegativeInteger}

c2;

c3;
cl;
c2, at[1, 4, whichWayShouldIGo];
c3;
c2, at[0, 4, whichWayShouldIGo];
c3;
cl;

c2, at[0, 10, arithPrimitive];

c2, at[1, 10, arithPrimitive];
cz, at[2, 10, arithPrimitive];
c2, at[3, 10, arithPrimitive];
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temp3low « 8, GOTO[getSetectorAndArgs], c2, at[4, 10

, arithPrimitive];
temp3Low « 0a, GOTO[getSelectorAndArgs], ) €2, at[6, 10, arithPrimitive];
temp3Low ¢ Oc, GOTO[getSelectorAndArgs], ‘ c2, at[6, 10, arithPrimitive];
temp3Low ¢ Oe, GOTO[getSelectorAndArgs], : ¢z, at[7, 10, arithPrimitive];
temp3Low « 10, GOTO[getSelectorAndArgs], €2, at[8, 10, arithPrimitive];
temp3Llow « 12, GOTO[getSelectorAndArgs], cz, at[9, 10, arithPrimitive];
tempdlow « 14, GOTO[getSelectorAndArgs], c2, at[0a, 10, arithPrimitive];
temp3lLow « 16, G0TO[getSelectorAndArgs], c2, at{0b, 10, arithPrimitive];
temp3Low + 18, GOTO[getSelectorAndArgs], ' c2, at[0c, 10, arithPrimitive];
tempdlow « la, GOTO[getSelectorAndArgs], c2, at[od, 10, arithPrimitive];
temp3low « 1c, GOTO[getSelectorAndArgs], c2, at[0e, 10, arithPrimitive];
temp3Low ¢ 1e, GOTO[getSalectorAndArgs]. ) c2, at[of, 10, arithPrimitive];

speciallookup:
Noop, c2;
getSelectorAndArgs:

{upon entry temp3Low must be the (index*2)+1 into the special selectors object}

otlow « specialSelectorsOop, CALL[otMap2], L1 « gettingSpecialSelectors,c3;

templLow « tempilLow + temp3Low, cl, at[gettingSpecialSelectors, 10,
otMap2-retuen]; -
templLow « tempilow + objectHeaderSize, c2;
Noop, c3;
MAR « [templHigh, templlLow + 0], cl;
templlow « templlLow + 1, c2;
Q « MD {the selector}, €3;
MAR « [templHigh, templiow + 01, cl;
Noop, ' c2;
tempiLlow « MD {the argument count, a Sma11Integer). c3;
tempilow « RShift1l templLow, SE « 0, cl;
uArgumentCount « tempilow, c2;

stackLow + stackLow - templilow {point at receiver}, GOTO[getRecaiver], c3;

pushFalseInPrimitiveRelational:
temp3Low « falsePointer, GOTO[pushRelationalResult], cl;

pushFalseInPrimitiveRelationala:
temp3Low « falsePointer, GOTO[pushRelationalResult], cl;

pushTrueInPrimitiveRetational:
temp3Low « truePointer, GOTO[pushRelationa1Resu1t] cl;

pushTrueInPrimitiveRelationala:
temp3Low ¢ truePointer, GOTO[pushRelationalResult], cl;

pushRelationalResult:
Noop, c2;
GOTO[pushTemp3LowAndDispatch], - c3;

{Send Special Message}

sendSpecialMessage0: {at:}
temp3low « 32'd, GOTO[speciallookup], backupIsOBytes, ¢l, bytecode[0c0];

sendSpecialMessagel: {at:put:}
temp3Low « 34'd, GOTO[speciallookup], backupIsOBytes, ci, bytecode[0c1];

sendSpecialMessage2: {size}
temp3low « 36'd, GOTO[speciallookup], backupIsOBytes, ¢l, bytecode[0c2];

sendSpecialMessaged: {next)
temp3low « 38'd, GOTO[speciallLookup], backupIsOBytes, cl, bytecode[0c3];
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sendSpecialMessage4: {nextPut:} :
temp3low « 40'd, GOTO[speciallookup], backupIsOBytes,

sendSpecialMessageb: {atEnd)}
temp3low « 42'd, GOTO[speciallookup], backupIsOBytes,

sendSpecialMessage6: { == }
MAR « [stackHigh, stackLow + 0] {start read of argument},
MDR « nilPointer {smash argument},
temp3Low « MD {get argument},

stackLow « stackLow - 1,
Noop,
Noop,

MAR « [stackHigh, stackLow + 0] {start read of'receivar},
Noop,
temp2Low « MD,

Noop,
[] « temp3Low - temp2Low, ZeroBr, .
BRANCH[ pushFalseInPrimitiveRelational, pushTrueInPrimitiveRelational],

sendSpecialMessage7: {class}
MAR « [stackHigh, stackLow + 0],

¢l, bytecode[0c4]:
cl, bytecode[0c5];

¢l, bytecode[0c6];
c2;
c3;

000
W N

cl, bytecode[0c7];

L2 « primitiveClass {the getClass call proceeds directly ‘to pushTemp3LowAndDispatch}, c2;

otlLow « MD, XDisp {to test for Smalllnteger}, CALL[getClass],

sendSpecialMessage8: {blockCopy:}
MAR « [stackHigh, stackLow + 0] {read arg count}, backupIsOBytes,
stackLow « stackLow - 1,
temp2low « MD {arg count as smallInteger},

MAR « [stackHigh, stacklow + 0],
Q « methodContextClassOop, L2 « directBlockCopy,
otlow « MD {context oop}, XDisp, CALL[getClass],

[] « temp3Low xor Q, ZeroBr,
UArgumentCount « temp2Low, BRANCH[S, blockCopyOk],
Q « blockContextClassOop,

[] « temp3Low xor Q, ZeroBr,
BRANCH[$, blockCopyOkA],
temp3Low « 48'd,

stackLow « stackLow + 1, GOTO[speciatLookup],

blockCopyOk:
GOTO[primitiveBlockCopyViaDirectDispatch],

blockCopyOkA:
GOTO[primitiveBlockCopyViaDirectDispatch],

sendSpecialMessage9: {value}
MAR « [stackHigh, stackLow + 0], backupIsOBytes,
uArgumentCount + 0,

valueGettingContext:
otLow « MD, XDisp, L2 « directValue, CALL[getClass],

temp2low ¢ blockContextClassQop,
[] « temp3Low xor temp2Low, ZeroBr,
BRANCH[$, primitiveValueViaDirectDispatch], c¢3;

{not a blockContext, do special Tookup}
[] ¢« vArgumentCount, ZeroBr,
BRANCH[wasValueColon, wasValue],

wasValue:
temp3Low « 60'd, GOTO[valuelLookup],

wasValueColon:
temp3Llow « 62'd, GOTO[valueLookup],

valuelookup:
©  GOTO[specialLookup],

sendSpecialMessage10: {value:}
stackLow « stacklow - 1, backupIsOBytes,
temp3low « 1,
uArgumentCount « temp3Low,

MAR « [stackHigh, stackLow + 0],

€3;

c¢l, bytecode[0c8];
c2;

c3;

cl;

c2;

c3;

cl, at[directBlockCopy, 10, getClass-return};
c2;

c3;

cl;

c2;

c3;

cl;

c3;

€3;

c1, bytecode[0c9];
c2; .
c3;

cl, at[directValue, 10, getClass-return];
c2;

cl;
cZ;

c3;
c3;

c1;

cl, bytecode[0Oca];
c2;
c3;

cl;
stackLow ¢ stackLow + 1 {in case of failure}, GOTO[valueGettingContext], c2;
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sendSpecialMessagell: {do:}

temp3Llow « 64'd, GOTO[specialLookup], backupIs0OBytes, cl, bytecode[0cb];
sendSpecialMessagel2: {new)}

temp3Low « 66'd, GOTO[speciallookup], backupIsOBytes, - ¢1, bytecode[0cc];
sendSpecialMessage13: {new:} '

temp3Low « 68'd, GOTO[speciallookup], backupIsOBytes, cl, bytecode[0cd];
sendSpecialMessage14: {x}

temp3low « 60'd, GOTO[ specialLookup], backupIsOBytes, cl, bytecode[Oce];
sendSpecialMessagelb:

temp3low « 62'd, GOTO[speciallookup], backupIsOBytes, cl, bytecode[0cf];

{Send Literal Selector With No Arguments}

sendlLiteralSelectorOWithNoArguments:
temp3low « 1iteralFie1d0, backupIsOBytes, GOTO[getSelectorZeroArguments],cl, bytecode[0d0];

sendl.iteralSelectoriWithNoArguments:
temp3Low « 1iteralField1l, backuplsOBytes, GOTO[getSelectorZeroArguments],cl, bytecode[0d1];

sendlLiteralSelector2WithNoArguments:
temp3low « 1iteralField2, backupIsOBytes, GOTO[getSelectorZeroArguments],c1, bytecode[0d2];

sendLiteralSelector3WithNoArguments:
temp3low « 1iteralField3, backupIsOBytes, GOTO[getSelectorZeroArguments],cl, bytecode[0d3];

sendLiteralSelectoraWithNoArguments:
temp3low « literalField4, backupIsOBytes, GOTO[getSelectorZeroArguments],cl, bytecode[0d4];

sendLiteralSelectorbWithNoArguments:
temp3low « 1iteralField5, backupIsOBytes, GOTO[getSelectorZeroArguments],cl, bytecode[0d6];

sendLiteralSelector6WithNoArguments:
temp3Llow « T1iteralField6, backupIsOBytes, GOTO[getSelectorZeroArguments],c1, bytecode[0d6];

sendLiteralSelector7WithNoArguments:
temp3low + literalField7, backuplsOBytes, GOTO[getSelectorZeroArguments],cl, bytecode[0d7];

sendLiteralSetector8WithNoArguments:
temp3low « literalFields, backupIsOBytes, GOTO[getSelectorZeroArguments],c1, bytecode[0d8];

sendLiteralSelector9WithNoArguments:
temp3low « 1iteralField9, backupIsOBytes, GOTO[getSelectorZeroArguments],ci, bytecode[0d9];

sendlLiteralSelectori0WithNoArguments:
temp3low « TiteralField10, backuplsOBytes, GOTO[getSelectorZeroArguments],cil, bytecode[0da];

sendLiteralSelectori1WithNoArguments:
temp3lLow « 1iteralField11l, backupIsOBytes, GOTO[getSelectorZeroArguments],cl, bytecode[0db];

sendLiteralSelectori2WithNoArguments:
temp3lLow « TiteralField12, backupIsOBytes, GOTO[getSelectorZeroArguments],c1, bytecode[0dc];

sendLiteralSelector13WithNoArguments:
temp3lLow « 1iteralField13, backupIsOBytes, GOTO[getSelectorZeroArguments],cl, bytecode[ 0dd];

sendlLiteralSelectori4WithNoArguments:
temp3Llow « literalField14, backupIsOBytes, GOTO[getSelectorZeroArguments],ci, bytecode[0de];

sendLiteralSelectorisWithNoArguments:
temp3Low « 1iteralField16, backupIsOBytes, GOTO[getSelectorZeroArguments],cl, bytecode[ 0df];

getSelectorZeroArguments:
templlow « 0, GOTO[getSelector], c2;

{Send Literal Selector With 1 Argument}

sendLiteralSelectorOWithlArgument ;
temp3low « literalField0, backupIsOBytes, GOTO[getSelectorOneArgument], c1, bytecode[0e0];

sendLiteralSelectorlWithiArgument :
temp3low « literalFieldl, backupIsOBytes, GOTO[getSelectorOneArgument], c1, bytecods[0el];

sendLiteralSelector2WithlArgument :
temp3low « 1iteralField2, backupIsOBytes, GOTO[getSelectorOneArgument], ¢1, bytecode[0e2];
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sendLiteralSelector3WithiArgument:
temp3low « literalField3, backupIsOBytes, GOTO[getSelectorOneArgument], c1

sendLiteralSelectoraWithiArgument :
temp3low ¢ literalField4, backupIsOBytes, GOTO[getSelectorOneArgument], c1

sendlLiteralSelector5WithiArgument:
temp3iow « literalFields, backupIsOBytes, GOTO[getSelectorOneArgument], cl

sendLiteralSelector6WithlArgument:
temp3low « literalFields, backupIsOBytes. GOTO[getSelectorOneArgument], c1

sandL1tara1Se1ector7w1th1Argument:
temp3iow + literalField7, backupIsOBytes, GOTO[getSelectorOneArgument], cl

sendlLiteralSeltector8WithiArgument: X
temp3low « 1iteralField8, backupIsOBytes, GOTO[getSelectorOneArgument], c1

sendLiteralSelectorgWithlArgument:

temp3low « TiteralField9, backupIsOBytes, GOTO[getSelectorOneArgument], ci,

sendlLiteralSelector10WithiArgument :

temp3low « 1iteralField10, backupIsOBytes, GOTO[getSelectorOneArgument],cl,

sendLiteralSelectorliWithlArgument:

temp3Low « 1iteralField1l, backupIsOBytes, GOTO[getSelectorOneArgument ], cl,

sendLiteralSelectori2WithiArgument:

temp3low « literaiField12, backupIsOBytes, GOTO[getSeTectorOneArgument].c1,

sendLiteralSelectori3WithlArgument;

temp3low « 1iteralFie1d13, backupIsOBytes, GOTO[getSelectorOneArgument],c1,

sendlLiteralSelector14WithiArgument:

temp3low « TiteralField14, backupIsOBytes, GOTO[getSe1ectorOneArgument].cl.

sendLiteralSelectori5WithiArgument:

temp3Llow « literalField16, backupIsOBytes, GOTO[getSelectorOneArgument],cl,

getSelectorOneArgument:

templlow « 1, GOTO[getSelector], c2;

{Send Literal Selector With 2 Arguments}

Send.mc

sendLiteralSelectorOWith2Arguments:

temp3low « 1iteralField0, backupIsOBytes, GOTO[getSelectorTwoArguments],cl,

sendLiteralSelectoriWith2Arguments:

temp3low « TiteralFieldl, backupIsOBytes, GOTO[getSelectorTwoArguments],c1,

sendLiteralSelector2WithzArguments:

temp3low « literalField2, backupIsOBytes, GOTO[getSelectorTwoArguments],cl,

sendLiteralSelectoraWith2Arguments:

temp3low « 1iteralFie1d3, backupIsOBytes, GOTO[getSelectorTwoArguments],ci,

sendLiteralSelector4With2Arguments:

temp3low « 1iteralField4, backupIsOBytes, GOTO[getSelectorTwoArguments],ci,

sendLiteralSelector5With2Arguments:
temp3Low « TiteralFields, hackupIsOBytes. GoTO[getSe1ectorTwoArguments] cl1,

sendLiteralSelector6With2Arguments:

temp3low « TiteralField6, backupIsOBytes, GOTO[getSelectorTwoArguments],cl,

sendLiteralSelector7With2Arguments:

temp3low « TiteralField7, backupIsOBytes, GOTO[getSelectorTwoArguments],ci,

sendLiteralSelector8With2Arguments:
temp3low « literalFields, backupIsOBytes, GUTO[getSeTectorTwoArguments] cl,

sendL1tera1Selector9w1th2Ar9uments
temp3Low « literalField9, backupIsOBytes, GOTO[getSelectorTwoArguments],ci,

sendLiteralSelectoriOWith2Arguments:

bytecode[0e3];
bytecode[0e4];
bytecode[0eb];
bytecode[0e6];
bytecode[0e7];
bytecode[0e8];
bytecode[0e9];
bytecode[0ea];
bytecode[0eb];
bytecode[0ac];
bytecode[0ed];
bytecode[0ee];

bytecode[0ef];

bytecode[0f0];
bytecode[0f1];
bytecode[0f2];
bytecode[0F3];
bytecode[0f4];
bytecode[0f6];
bytecode[0f6];
bytecode[0f7];
bytecode[0f8];

bytecode[0f9];

temp3low « TiteralField10, backupIsOBytes, GOTO[getSelectorTwoArguments],ci, bytecode[0fa];

sendLiteralSelectorliWith2Arguments:

temp3low « 1iteralField1l, backuplsOBytes, GOTO[getSelectorTwoArguments] cl, bytecode[0fb];

sendLiteralSelectori2With2Arguments:

temp3low « 1iteralField12, backupIsOBytes, GOTO[getSelectorTwoArguments],ci, bytecode[0fc];
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sendLiteralSelectori3wWith2Arguments:
temp3Low + 1iteralField13, backupIsOBytes, GOTO[getSelectorTwoArguments],cl, bytecode[0fd];

sendlLiteralSelectoridWith2Arguments:
temp3low « literalField14, backupIsOBytes, GOTO[getSelectorTwoArguments],cl, bytecode[0fe];

sendiLiteralSelpctoriSWith2zArguments:
-temp3Low « TiteralField1s, backupIsOBytes, GOTO[getSelectorTwoArguments],cl, bytecode[0ff];

getSelectorTwoArguments:
templlow « 2, GOTO[getSelector], c2;

getSolector:
{upon entry, temp3Low must contain the offset to the 1iteral selector including the objectHeaderSize, templlLow must
contain the number of arguments}

temp2Llow « uCurrentMethodLow {get the current method address}, c3;
temp2High « uCurrentMethodHigh, temp2Low « temp2Low + temp3Low {add in offset to literal selector}, ci;
Noop, €2;
stackLow « stackLow - templlLow {point at the new receiver}, c3;
MAR « [temp2High, temp2Low + 0] {read the literal selector}, cl;
uArgumeniCount « templLow {may need this later, so save it}, c2;
Q + MD {the selector}, c3;
getReceiver:

MAR « [stackHigh, stackLow + 0], L3 « 0 {this is a lookup for execution}, ci;
stacklLow « stackLow + templlLow {point at tos again}, L2 « gettingNewReceiversClass, c2;
otlow « MD {the new receiver}, XDisp, CALL[getClass] c3;

{after the getClass call --

Q is the selector

templHigh/Low are the base of the new receiver

temp2High is the high address of the current CompiledMethod
temp2Low is low address of literal in the current CompiledMethod
temp3low is the class of the receiver

otLow is sti11 the new receiver

startMethodLookup:

10

{upon entry, otLow must be oop of new receiver, templHigh/Low is the base of new recetver, temp3lLow must oop of the class

in which to start the search, Q must be selector}

uNewReceiver « otLow, ¢l, at[gettingNewReceiversClass, 10,
getClass-return];

uNewReceiversClass « temp3Low, c2;

uSelector « Q, S c3;

uNewReceiveriow « tempilow, cl;

templlow « temp3High, c2;

uNewReceiverHigh « tempilLow, c3;

startMethodLookupViaSuperSend:

{first, we Took 1n the method cache}

temp2Low « Q and temp3Low {mash selector and class together}, cl;
temp2low « temp2Low and Off {266 entries in message cache}, c2;
temp2low « LShiftl temp2Low, SE « 0 {cache entries are 4 words }, c3;
temp2low « LShiftl temp2Low, SE « 0, cl;
uHash « temp2low {and save in case cache update is needed}, c2;
templlow + uMethodCachelow {get the method cache address}, c3;
templHigh « uMethodCacheHigh, templlLow « temp2Low{hash index} + templiow, ci;
uStartLookup « temp3low, c2;
Noop, c3;

{at this point, temp2Low is the hash index, templlLow is abs address into cache}

MAR « [tempiHigh, templlLow + 0] {read word of cache entry}, cl;
templiow « tempilow + 1, c2;
temp2Zlow « MD {the selector field from cache entry}, c3;
[] « temp2low - Q, ZeroBr {test for selector match}, L1 « methodSearch, cil;
BRANCH[notInCache, $], €2;
Noop, c3;
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MAR « [templHigh, templLow + 0] {next word from cache entry}, cl;
templlow ¢ templiLow + 1, c2;
tempZlow « MD {the class field of cache entry}, cd;
[] « temp3Low - temp2Low, ZeroBr {test for class match}, cl;
BRANCH[notInCachex, $], c2;
Noop, c3;}
{we have a cache hit!}
MAR « [tempiHigh, templLow + 0] {cache hit, get method oop} cl;
templlow ¢ templLow + 1, c2;
otlow « MD, {and save it for otMapping)} c3;
MAR « [templHigh, templlow + 0] {finally,.get the primitive flag} cl;
uNewMethodOop « otlow, L1 « gettingMethodBase, c2;
temp2low « MD, CALL[otMap] {to get the CompiledMethods address}, c3;
{at the otMap call, temp2Low is the primitive flag
tempZLow is the new receiver's class
temp3Low is also the new receiver's class
otLow is the oop of the method
after the otMap call, templHigh/Low are the compiledMethod's start address
}
Q « templHigh {start saving CompiledMethod's address}, L2 « foundViaCache {the getMNewMethodHeader call will return
directly to executeNewMethod}, CALL[getNewMethodHeader], c1, at[gettingMethodBase, 10, otMap-return];
{if we get to either notInCachex or notInCache, temp3Low must be the oop of the new receiver's class and Q must be the
selector we're looking for}
notInCachex:
otlow « temp3Low {get oop of class}, CALL[otMap] {to get address of class}, ¢3;
notInCache:
otlow « temp3Low {get oop of class}, CALL[otMap] {to get address of class}, c¢3;
temp3Low « RShiftl Q {apply simple hash function to selector}, SC«0, cl, at[methodSearch, 10, otMap-return];
uHashedSelector « temp3lLow, c2;
Noop, c3;
uNewClasstow « tempilow, cl, at[saveSuperclass, 10, otMap-return];
templlow « templHigh, c2;
uNewClassHigh « templlLow {save class address in case we need to look in superclass), c3;
templlow « uNewClassLow {not enuf registers ...}, cl;
templlow « templLow + messageDictionaryOffset, c2;
Noop, c3;
MAR « [templHigh, templlow + 0]{read the messageDictionary oop}, cl;
L1 « messageDictionary, c2;
otLow « MD, CALL[otMap] {and otMap it}, €3;
tryThisDictionary:
temp2low « templlLow + SelectorStartPlusObjectHeaderSize, c1, at[messageDictionary, 10, otMap-return];
uSelectorsStartInDictionary « temp2Low {remember address of first oop in dictionary}, c2;
templlow « templlow + sizeFieldOffset, [N
MAR « [templHigh, templlow + 0] {get the size field}, cl;
templlow « templlLow - sizeFieldOffset {low address of dictionary object}, c2;
temp3iow « MD {dictionary length}, c3;
tempZlow + tempilLow, cl;
temp2Low + temp2low {dict low address} + temp3Low {dictinary Tength}, c2;
temp2Low + temp2Low - 1 {yielding address of last selector in dictionary}, c3;
temp3low « temp3Low {length}- SelectorStartPlusObjectHeaderSize - 1 {yielding the "mask"}, c1;
temp3low « temp3Low{mask} and uHashedSelector, c2;
temp3low « temp3Low + SelectorStartPlusObjectHeaderSize, c3;
{and add the dictionary relative offset to the dictionary base}
templlow « templlow + temp3Low, cl;
uWrap « 0 {probing in this dictionary has not yet wrapped}, c2;
Noop, c3;
probe:
MAR « [templHigh, templlow + 0], {read ocop from methodDictionary} cl;
Noop, c2;
temp3low « MD, c3;
[] « temp3Low xor nilPointer, ZeroBr, cl;
[] « temp3low xor Q {selector}, ZeroBr, BRANCH[S, nitFound}, c2;

BRANCH[checkForEndOfDictionary {might sti11 be in this dictionary if we

checkForEnd0fDictionary:

Noop,

[] « templLow {where we are} - temp2Low {end of dictionary}, ZeroBr,

templlow « templlLow + 1, BRANCH[probe, $],

{need to check for wrapping}
[]1 « uWrap, ZeroBr,
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uWrap « ~tempilow xor templlLow {mark that we've wrapped}, BRANCH[trySuperclass, $], c2;

tempilow « uSelectorsStartInDictionary, GOTO[probe],

ni1Found: .
' {not in this dictionary, try superclass}
templHigh « uNewClassHigh, CANCELBR[getAndCheckSuperclass, 17,

trySuperclass:
tempiHigh « uNewClassHigh,

getAndCheckSuperclass: -
templLow + uNewClasslLow,
templlLow « templLow + superclassOffset,
Noop,

MAR « [tempiHigh, templlLow + 0] {get superclass oop},
Noop,
otlow « MD,

Noop,

c3

c3;

cl;
c2;
c3;

cl;
c2;
c3;

cl;

] « otLow xor nilPointer, ZeroBr, L1 « saveSuperciass {if we otMap, we return to just before tryThisDictionary}, c2;

BRANCH[ {CALL} otMap {not nil}, doesNotUnderstand],

doesNotUnderstand:
GOTO[ bytecodeFailed],

foundIt: :
{we have found the selector in the methodDictionary,
update the cache}

temp2low « uSelectorsStartInDictionary,

Q « templlow {location of hit in methodDictionary} - tempZLow,

c3;

cl;

we need to get the method 6op from the parallel array, and then

cl;
{yielding relative location of selector} c2;

templilow « temp2low - 1 {point at methodArray field}, c3;
MAR « [templHigh, tempiLow + 0], {get the oop of the methodArray} cl;
Q « Q + objectHeaderSize, L1 « methodArray, c2;
otlow « MD, CALL[otMap] {get address of method array}, c3;

templLow « templiow + Q {point at appropriate entry of methodArray}, cl, at[methodArray, 10, otMap-return];
temp3High « uMethodCacheHigh {temp3High/Low used Tater to update cache},c2; -

temp3Low « uMethodCacheLow,

c3;

MAR « [templHigh, templlow + 0] {read oop from methodArray}, L2 « foundViaLookup, c1;

L1 « methodBaseAfterLookup,

c2;

otLow « MD {oop of method!}, CALL[otMap] {to get address of new comp11edMeihod}. c3;

Q « tempiHigh, CALL[getNewMethodHeader],

12

c1l, at[methodBaseAfterLookup, 10, otMap-return];

temp2Llow « RRotl tempiLow {start extracting flag bits from method header}, c2, at[foundVialLookup, 10,

getNewMethodHeader-return];
temp2Low « temp2Low LRot4,

temp2Low « temp2Low and 7,

[] « temp2Low xor 7, ZeroBr, {could a primitive be specified?}
temp2Low ¢ RShift1l (templlLow and 7f) {extract the literal bits
primitiveSpecified], c3;

noPrimitive:
temp2low « 0, {0 = no primitive}
Q « uHash {more getting ready to update cache},
temp3lLow « temp3Low + Q, GOTO[updateCache],

primitiveSpecified:
{read the method header extenstion -- mext to Jast Titeral}
templlLow « uNewMethodLow, .
templlow « templlow + temp2low {literal count},
templlow « templLow + objectHeaderSize,

templiow « templlow - 1,
Q «.uHash {more getting ready to update method cache}

c3;

cl;
c2; .
from method header}, SE « 0, BRANCH[noPrimitive,

cl;
c2;
c3;

cl;
c2;
c3;

cl;

c2;
temp3Low « temp3lLow + Q, {and more getting ready to update method cache}c3;

MAR « [templHigh, tempilow + 0] {get method header extension},
tempilow « uNewMethodHeader,
temp2Low + MD,

temp2Low « RShiftl temp2Low,
tempZlLow + temp2Low and Off {the primitive flag},

1-Aug-84 18:34:47 PDT

cl;
c2;
€3;

cl;
c2;
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Noop, c3;

updateCache: .
{upon entry, temp3High/Low must be address of appropriate cache entry, uSelector, uNewReceiversClass must both be valid.
temp2Low must be primitive flag, and otLow must be oop of new method}

MAR « [temp3High, temp3tow + 0] {selector field}, cl;
MDR « uSelector, . c2;
temp3tow ¢« temp3low + 1, c3;
MAR « [temp3High, temp3Low + 0], {class field} cl;
MDR « uStartlookup, c2;
temp3low + temp3Low + 1, c3;
MAR « [temp3High, temp3Low + 0],{method field} cl;
MDR « otlow, c2;
temp3low ¢ temp3Low + 1, 3 c3;
MAR « [temp3High, temp3Low + 0] {primitive flag}, cl;
MDR « temp2low, c2;
Noop, c3;
uNewMethodOop ¢« otLow, GOTO[executeNewMethod], cl;
executeNewMethod:

{upon entry, temp2Low is the primitiveFlag, tempilow is the methodHeader}

L3Disp {0 -> lookup for execution, 1 -> lookup for perform primitive}, c2, at [foundViaCache, 10,
getNewMet hodHeader-return];
RET[performOrExecute-return], c3;

executeNewMethodViaPrimitivePerform:
{test to see if this might be a primitive response, return self, or return of an instance variable}
Noop, ’ ci, at[0, 10, performOrExecute-return];
[] « temp2lLow, ZeroBr {any primitive specified?}, L3 « 1, c2;
Ybus ¢ templlow LRot4, XDisp, BRANCH[primitiveIndexNotZero {yes}, $], ¢3;

DISP4[flagTable, 1], cl;
{flag = 0 - 4 and flag = 7}

GOTO[doActivate], . c2, at[1, 10, flagTable];
GOTOf doActivate], c2, at[3, 10, flagTable];
GOTO[doActivate], ’ c2, at[b, 10, flagTable];
GOTO[ doActivate], cz, at[7, 10, flagTable];
GOTO[doActivate], c2, at[9, 10, flagTable]:
GOTO[doActivate], c2, at[0f, 10, flagTable]:

{flag = 6, return self}

NextBytecode {easy, result is already on stack, do nothing}, c2, at[Ob, 10, flagTable];
DISPNI[bytecodes], ipLow « ipLow + PC16, c3;
{flag = 6, return instance var}
temp3Low ¢« uNewMethodHeader, c2, at[0d, 10, flagTable];
temp3Low « temp3Low LRot8, ' c3;
temp3Low « temp3low and 1f {get offset into object}, cl;
templHigh « uNewReceiverHigh, c2;
tempilow « uNewReceiverliow, c3;
templLow « templlLow + temp3Low {add in. receiver field offset}, cl;
templlow +« templLow + objectHeaderSize {account for object header} c2;
Noop, . c3;
MAR « [tempiHigh, templLow + 0] {read the instance variable}, cl; °
Noop, c2;
temp3Low « MD, GOTOfpushTemp3LowAndDispatch], c3;
doActivate:
Noop, c3;
activateNewMethod:
{ok, we need to find a context to use for this send}
templHigh « uRumRecordHigh {get Rum record address}, ci;
templLow + uRumRecordlLow, c2;
Xbus « uNewMethodHeader, XLDisp, c3;
BRANCH[needSmaliContext, needLargeContext, 1], cl;
needLargeContext:

{In our scheme, large contexts never become leaf (the reason
being that they are profoundly unlikely to remain leaf),
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activeIslLeaf:

needSmallContext:
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therefore don't grab for the leaf if a large context is

needed}

temp3High « makeBigContext, c2;

temp3Low « largeContextSizeLessObjectHeader, €3;
CALL[methodContextPlease], cl}

temp2High ¢« uRumRecordHigh, cl, at[makeBigContext, 10,
createInstance-return];

temp2low « uRumRecordLow, c2;

Noop, c3;

MAR « [temp2High, temp2Low + leafContextOepOffset], cl;
CANCELBR[S, 2], c2;

temp3low + MD, . c3;

Noop, cl1;

[] « temp3Low xor uActiveContextOop, ZeroBr, c2;

BRANCH[ activeNotLeaf, activeIsLeaf], c3;

MAR « [temp2High, temp2Low + leafContextOopOffset], L1 « newLargeContextSmashLeaf, c1;
MDR « nilPointer, CANCELBR[S, 2], LOOPHOLE[wok], c2;

otLow « MD, XDisp, CALL[refd], c3;

otLow « uNewObject, GOTO[ readyToTravel], cl, at[newlLargeContextSmashLeaf, 10,
{see if wo can recycle the leaf context -- must not be the activeContext nor nil}
temp3Low ¢« uActiveContextOop, c2;

Noop, . c3;

MAR « [templHigh, templlLow + leafContextOopOffset], cl;
temp3High « makeSmalliContext {return link i1f we instantiate}, CANCELBR[S, 2], c2;
otLow « MD {oop of leaf context}, c3;

[] « otLow - temp3Low, ZeroBr, cl;
[] ¢« otLow xor nilPointer, ZeroBr, BRANCH{$, needInstantiateSmallContext], c2

needInstantiateSmalliContext:

CANCELBR[ instantiateSmaliContext, 1], c3;

instantiateSmallContext:

temp3lLow « smallContextSizelessObjectHeader, CALL[methodContexiPlease], cil;

activeNotlLeaf:

readyToTravel:

temp2High « uRumRecordHigh, c1, at[makeSmalliContext, 10,
createlnstance-return];

temp2low ¢ uwRumRecordlLow, L1 « upNewSmallContext, c2;

[] ¢« otLow LRotO, XDisp, CALL[refi], c3;

MAR « [temp2High, temp2low + leafContextQopOffset], L1 « downOldlLeafContext, c1, at[upNewSmaliContext,
MDR « otLow, CANCELBR[$, 2], LOOPHOLE[wok], c2;

otLow ¢« MD, XDisp, CALL[refd], ¢3;

otLow + uNewDbject, GOTO[ readyToTravel], c1, at[downQOldLeafContext, 10,
Noop, . cl;

Noop, c2;

uNewContextOop « otLow, GOTO[haveContextWillTravel], c3;

haveContextWil11Travel:

uMakeVolatiteLinkage « makeNewContextVolatile, CALL[makeVolatile {for the new context}], c1;

{start filling in the fields of the new context}

tempilow « templlow + senderFieldOffset, c
makeVolatile-return];

{and extract Titeral count to calculate initial pc}

-

temp3Low ¢« uNewMethodHeader, c2;
temp3Low « RShiftl (temp3low and 7f), SE « 0, €3;
MAR « [templHigh, templlow + 0] {write sender field}, ci;
MDR « uActiveContextOop, c2;
templilow « uMakeVolatilelow, c3;

temp3Low ¢« temp3lLow + literalStart, cl;
temp3Low « LShiftl temp3low, SE « 1, {LiteralCountOf[methodBase] + TiteralStart)*2 +1}, c2;

temp3Low « LShiftl temp3Low, SE « 1, {yields smaliInteger} c3;
tempiLow « templlLow + instructionPointerField0Offset, ’ cl;
Noop, . c2;
Noop, €3;
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10, refiReturn];

refdReturn];

, at[makeNewContextVolatile, 10,
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refdReturn];

uNewContextOop « otLow, BRANCH[haveContextWi11Travel {ok, we can recycle the leaf context}, instantiateSmaliContext], c3;
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MAR « [tempiHigh, tempillLow + 07 {write pc field}, cl;
MDR « temp3lLow, c2;
tempilow « uMakeVolatileLow, c3;
{compute stackPointer from temporary count of method header}
temp3Low « uNewMethodHeader, cl;
temp3Low « temp3Low LRot8, c2;
temp3low « LShiftl (temp3low and 1f), SE « 1, {yields smalllnteger} c3;
tempilow « templLow + stackPointerFieldOffset, cl;
Noop, c2;
Noop, - c3;
MAR « [templHigh, templlow + 0] {write stack po1nter field}, cl;
MDR « temp3Low, c2;
templlLow « uMakeVolatileLow, c3;
templlow « templlLow + methodFieldOffset, cl;
{and start setting up for transferring the receiver & arguments from the sending context to the new context}
temp3tow « uArgumentCount, c2;
temp2Low « stackLow, {source 1imit address}, €3;
MAR « [templHigh, templLow + 0] {write oop of method we are activating},ci;
MDR « uNewMethodOop, c2;
templlow « uMakeVolatilelow, c3,
{finish setting up for the receiver/arguments move}
stackLow « stackLow - temp3Low {low 16 bits of source address}, cl;
templLow « templLow + receiverfieldOffset {low 16 bits of destination address}, L1 « activatingMove, c2;
{now, move the receiver and any arguments from active context to the new context, nilling out the corresponding words of
the active context}
CALL[transferWords], c3;
{now we need to adjust the stackPointer to reflect the absence of the transferred words}
tempillow « uArgumentCount, c1l, at[activatingMove, 10, transferWords-return];
stackLow ¢ stackLow - templLow - 1, c2;
newActiveContext:

{well, by now it's clear that we are going to execute this send, so we may as well commit to it, and update the

instruction pointer}
iplLow « iplLow + PC16,

temp3Low
temp3Low
temp3Low

« uCurrentMethodLlow,
« ipLow - temp3Low, {word relative plus headerSize}
« temp3Low - objectHeaderSize {word relative},

c3;

cl;
c2;
c3;

temp3Low « LShift1l temp3Low, SE « pci6{byte offset into compiledMethod},cl;

temp3Low « temp3Low + 1 {by the book...},
templHigh « uActiveContextHigh,

templLow « uActiveContextlow,
templlow « templLow + instructionPointerField0ffset,
temp3low ¢ LShiftl temp3lLow, SE « 1, {yields smallInteger},

MAR ¢ [tempiHigh, templlow + 0], {write current instruction pointer}

MDR « temp3Low,

c2;
c3d;
cl;
c2;
c3;

cl;

templilow « templlLow - instructionPointerFie1d0Offset {again point at bnsa of context}, c3;

stackLow + stackLow - templLow {relative stack offset},
stacktow « stackLow - stackPointerAdjustmentFactor,
stacklLow « LShiftl stackLow, SE « 1 {yields smalllnteger},

templLow + templlLow + stackPointerFieldOffset,
ottow ¢« uActiveContextOop,
Noop,

cl;
c2;
c3;

cl;
c2;
c3;

MAR « [templHigh, templlow + 0] {write current stack pointer}, L1 « changingActiveContext, ci;

MDR « stacklLow, LO « newContext,

[] < otLow LRot0, XDisp, CALL[refd] {decrease refs to activeContext},

CALL[fetchContextRegistersOfAlreadyVolatileContext],

GOTO[ fixupInstructionPointer],
fetchContextRegisters-return];

fetchContextRegistersAndMakeContextVolatile:

{upon entry, uNewContextOop must be the oop of the new context.

1emﬁ2Low « fetchingContextRegisters,
otlLow « uNewContextOop,

uMakeVolatileLinkage « temp2Low, CALL[makeVolatile] {the new context},

fetchContextRegistersOfAlreadyVolatileContext:

c2;
c3;

c1l, at[changingActiveContext, 10, refdReturn];

¢3, at{newContext, 10,

LO is the return linkage register)}

c2;
c3;

cl;

{upon entry, uNewContextOop must be the ocop of the new context and that context must have already been made volatile,
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thus leaving uMakeVoltileHigh/Low set up.

Noop,
Noop,

stackHigh « uMakeVolatileHigh {get base of new context},

makeVolatile-return];

stackLow « uMakeVolatilelow, L1 ¢ changingActiveContext,

otLow « uNewContextOop, CALL[refi],

“temp2High « uRumkecordHigh.

temp2Llow ¢ uRumRecordLow,
tempillow « uMakeVolatilelow,

L0 is the return linkage register}

c2;
c3;

cl, at[fetchingContextRegisters, 10,

c2;
c3;

¢i, at[changingActiveContext, 10, refiReturn];

c2;
c3;

MAR « [temp2High, temp2low + activeContextOopOffset] {write new active context oop}, cl;

uActiveContextOop « MDR « otLow, CANCELBR[$, 2], LOOPHOLE[{wok],

Q « templHigh « uMakeVolatileHigh,

tempilow « templLow + methodFieldOffset,

uActiveContextHigh « Q,
uActiveContextLow « stackLow,

c2;
c3;

cl;
c2;
c3;

{see if this is a method or block context. odd method field implies blockcontext}

MAR « [templHigh, templlow + 0],

cl;

templLow « templlow - methodFieldOffset {again point at base of object}, cz;
c3;

ipLow « MD, XDisp,

16

IBPtr « 1 {start draining any buffered bytecodes}, BRANCH[ isMethodContext, isBlockContext, 0Oe], ci;

isMethodContext:
{for methodContexts, the home is the active context}
Noop, c2;
GOTO[ saveHomeContextStuff], c3;

isBlockContext:
{we need to know the blockContext's home. get it and make it volatile. As a side effect of volatilization, we get the
base of the home context}

templilow « templLow + homeFieldOffset, c2;
Noop, €3;
MAR « [templHigh, templlow + 0], cl;
templlow « home, c2;
otlow « MD {the block contexi's home}, . c3;
uMakeVolatileLinkage « templLow, CALL[makeVolatile], cl;
templiow « templlLow + methodFieldOffset, c1, at[home, 10, makeVolatile-return];
Noop, c2;
Noop, c3;

MAR « [templHigh, tempilow + 0] {read oop of method for homeContext} cl1;
tempilow « templlow - methodFieldOffset {againm point at base of home context}, c2;

iplow « MD {oop of method}, c3;
saveHomeContextStuff:
homeHigh ¢ uMakeVolatileHigh, cl;
homeLow « templlLow, c2;
Q « templlLow, c3;
uHomelow + Q, cl;
temp2High « uRumRecordHigh, c2;
temp2Llow ¢ uRumRecordLow, c3;

MAR « [temp2High, temp2lLow + currentMethodQopOffset], cl;
MDR ¢ ipLow {record the new context oop},CANCELBR[$, 2], LOOPHOLE[wok], c2;
Ybus ¢ ib {finish draining buffered bytecodes}, c3;

MAR « [temp2High, temp2Low + homeContextOopOffset], cl;
MDR « otLow {record the new home oop},CANCELBR[$, 2], LOOPHOLE[wok], c2;
tempilow + tempilow + receiverField0ffset, c3;
MAR « {tempiHigh, tempilow + 0] {read receiver fieid} cl;
templlow ¢« homelow, c2;
otLow « MD {receiver oop}, c3;
MAR « [temp2High, temp2Low + receiverOopOffset] {write receiver field in Rum record}, ¢1; °
MDR « otlLow, CANCELBR [$, 2], LOOPHOLE[wok], c2;
[] « otLow LRot0, XDisp, c3;

uReceiverOop « otlLow, BRANCH[newReceiverIsOop, newReceiverIsSmall, 0e], c¢1;

newReceiverisOop:
L1 « receiverDuringFetch, ’ c2;
CALL[otMap2], c3;
Q « tempiHigh, c1, at[receiverDuringFetch, 10, otMap2-return];
uReceiverHigh « Q, c2;
- uReceiverLow « 0 or templiow, c3;
Noop, cl;

newReceiverIsSmall:
{get relative stack pointer for this context}

stackLow « stackLow + stackPointerFieldOffset, c2;
Noop, ¢3;
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MAR « [stackHigh, stacklLow + 0], cl;

stackLow + uActiveContextlow, c2;

temp2Low « MD {relative stack pointer represented as smalllnteger}, c3;

temp2low « RShiftl temp2Low {de-smallintegerize}, SE « 0, cl;

Noop, . c2;

stackLow + stackLow + instructionPointerFieldOffset, c3;

MAR « [stackHigh, stackiLow + 0] {get instruction pointer from context}, c¢l;

stacklow + uActiveContextlow, c2;

temp3Low + MD {relative instr ptr represented as smalllnteger}, c3;

stackiow « stackLow + temp2low, c1;

stackLow « stackLow + stackPointerAdjustmentFactor, L1 ¢ methodDuringFetch, c2;

otLow « ipLow {oop of method}, CALL[otMap2], c3;

Q « templHigh, c¢1, at[methodDuringFetch, 10, otMap2-return];
uCurrentMethodHigh « Q, c2; .
uCurrentMethodLow « templlow, c3;

temp3Low « RShift1 temp3Low, SE « 0 {de smalllntegerize}, cl;

temp3low « temp3Low - 1 {by the book...}, c2;

ipHigh « Q LRotO, c3;

iptow « templLow + objectHeaderSize, LODisp, cl;
RET[fetchContextRegisters-return], c2;

methodContextPlease:
{upon entry, temp3High must be the return linkage for instance creation, temp3Low is the size context desired. create
instance returns directly to methodContextPlease's caller}
otLow « methodContextClassOop, c2;
uClassToInstantiate « otLow, CALL[createInstanceWithPointers], c3;
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di: GOTO[bailoutd], at[3,10,getNewMethodHeader-return], c2;
d2: GOTO[bailout3], at[4,10,getNewMethodHeader-return}, c2;
d3: GOTO[bailout3], at[5,10,getNewMethodHeader-return], c¢2;
d4: GOTO[bailout3], at[6,10,getNewMethodHeader-return], c2;
d6: GOTO[bailout3], at[7,10,getNewMethodHeader-return], c¢2;
d6: GOTO[bailout3d], at[8.10.getNewMethodHeader-return], cZ;
d7: GOTO[baitout3}, at[9.10,getNewMethodHeader-returny, c2;
d8: GOTO[bailoutd], at[0a,10,getNewMethodHeader-return], c2;
d9: GOTO[bailout3], at[0b,10,getNewMethodHeader-return], c2;
di0: GOTO[baitout3], at[0c,10,getNewMothodHeader-return], c2;
d11: GOTO[bailout3], at[0d,10,getNewMethodHeader-return], c2;
d12: GOTO[bailout3], at[Oe.lo.getNewMethodHeader-return], c2;
d13: GOTO[bailout3], at[0f,10,getNewMethodHeader-return], c2;

at{1,10.,getDeltaWord-return], c1;
at[2,10,getDeltaWord-return], ci1;
at[3,10,getDeltaWord-return], cl;
et_4,10.getDe1taWord-return}. cl;
at[5,10,getDeltaWord-return], c1;
at[6,10,getDeltaWord-return], ci;
at[7,10,getDeltaWord-return], c1;
at[8,10,getDeltaWord-return], ci;
at[9,10,getDeltaWord-return], ci;
at[0a,10,getDeltaWord-return], ci1;
at{0b,10,getDeltaWord-return], ci;
at[0c,10,getDeTtaWord-return], ¢1;
at[0d,10,getDeltaWord-return], ci;
at[0e,10,getDeltaWord-return], ci1;
at[0f,10,getDeltaWord-return], ¢1;

d16: GOTO[bailout2]
d16: GOTO[bailout2]
d17: GOTO[bailout2]
d18: GOTO[bailout2]
d19: GOTO[bailout2]
d20: GOTO[bailout2]
d21: GOTO[bailout2]
d22: GOTO[bailout2]
d23: GOTO[bailout2]
d24: GOTO[bailout2]
d25: GOTO[bailout2]
d26: GOTO[bailout2]
d27: GOTO[bailout2]
d28: GOTO[bailout2]
d29: GOTO[bailout2]

d41: GOTO[bailout2], at[0d,10,refdReturn], c1;
d42: GOTO[bailout2], at[0e,10, refdReturn], c1;
d43: GOTO[bailout2], at[0f,10,refdReturn], ci;

d66: GOTO[bailout2], at[8,10,ref{Return], ci1;
d67: GOTO[bailout2], at[9,10,refiReturn], ci;
d58: GOTO[bailout2], at[0a,10,refiReturn], c1;
d59: GOTO[batlout2], at[0b,10,refiReturn], c1;

d61: GOTO[bailout2], at[0d,10,refiReturn], c1;
d62: GOTO[bailout2], at{0e,10,refiReturn], ci;
d63: GOTO[bailout2], at{0f,10,refiReturn], c1;

d100: GOTO[bailout3], at[smal1Mu1t1p1y,10,arithmeticPrimitives]. c2;
d101: GOTO[bailout3d], at[smn110iv1de.10,arithmeticPrimit1ves], c2;
d102: GOTQ[bailout3], at[smallMod,10,arithmeticPrimitives], c2;

{d104: GOTO[batloutd], at[sma11BitSh1ft,10,arithmeticPr1m1t1ves]. c2; )
d105: GOTOfbailout3], at[smal1Div,10,arithmeticPrimitives], ¢2;

d88: GOTO[bailout2], at[0a,10,getClass-return], ci;
d89: GOTO[bailout2], at[0b,10,getClass-return], cl;,
d90: GOTO[bailout2], at{0c,10,getClass-return], ci;
d91: GOTO[bailout2], at[0d,10,getClass-return], c1;
d92: GOTO[bailout2], at[0Oe,10,getClass-return], ci;
d93: GOTO[bailout2], at[0f,10,getClass-return], ci;

d202: GOTO[bailout2], at[3, 10, addToZeroCountTableReturn], ci;
d203: GOTO[bailout2], at[4, 10, addToZeroCountTableReturn], ci;
d204: GOTO[bailout2], at[6, 10, addToZeroCountTableReturn], ¢1;
d205: GOTO[bailout2], at[6, 10, addToZeroCountTableReturn], ci;
d206: GOTO[bailout2], atf7, 10, addToZeroCountTableReturn], cil;
d207: GOTO[bailout2], at[8, 10 addToZeroCountTableReturn], c1;
d208: GOTO[bailout2], at[9, 10, addToZeroCountTableReturn], c1;

sigh.mc 1-Aug-84 13:48:29 PDT



sigh.mc 1-Aug-84 13:48:29 PDT

d209: GOTO
d210: GOTO
d211: GOTO
d212: GOTO
d213: GOTO
d214: GOTO

10,
10,
10,
10,
10,
10,

cl;
cl;
cl;
ci;
cl;
cl;

addToZeroCountTableReturn],
addToZeroCountTableReturn],
addToZeroCountTableRaturn],
addToZeroCountTableReturn],
addToZeroCountTableRaturn],
addToZeroCountTableReturn],

[batlout2], at
[bailout2], at
[bailout2], at
bailout2], at
bailout2], at
bailout2], at

[0a,
[0b,
[0c,
[0d,
[Oe,
[ Of,

c3;
c3;
c3;
c3;
c3;
c3;
c3;
c3;
-€3;
c3;
¢3;
c3;
c3;

d3o2:
d303:
d304:
d305:
d306:
d307:
d308:
d309:
d310:
d311:
d312:
d313:
d314:

GOTO
GOTO
6070
GOTO
GOTO
GOTO
GOTO
GOTO
G070
GOTO
GOTO
GOTO
GOTO

[bailouti],

[bailoutl],
[bailoutl],
bailouti1],
baitout1],
[bailout1],
bailouti],
bailtout1],
bailout1],
[bailout1],
[bailout1],
bailout1],
[bailouti],

atf
at[
at[
at
at
atf
at
at]
at
at[
at
atf
at[

smalltalkState],
smalltalkState],
smalltalkState],
smalltalkState],
smalltalkState],
smalltalkState],
smalitalkState],
smalltalkState],
smalltalkState],
smalitalkState],
smalltalkState],
smalltalkState],
smalltalkState],

d329a:
d330:
d331:
d332:
d333:

GOTO[baitout2], at[1,10, returnTopOfStack-return], cil;
GOTO[bailout2], at[2,10, returnTopOfStack-return], ¢1;
GOTO[bailout2], at[3,10, returnTopOfStack-return], cil;
GOTO[bailout2], at[4,10, returnTopOfStack-return], c1;
GOTO[bailout2], at[5,10, returnTopOfStack-return], c¢1;

d335:
da36:
d337:
d338:
d339:
" d340:
d3al:
d342:

GOTO
GOT0
GOTOo
GOTO
GOTO
GOTO
GOTO
GOTO

[bailout2],
bailout2],
[bailout2],
[bailout2],
bailout2],
bailout2],
batlout2],
[bailout2],

at
at
at
at
at
at
at
at

[7,10, returnTopOfStack-return],
[8,10, returnTopOfStack-return],
(9,10, returnTopOfStack-return],
[0a,10, returnTopOfStack-return],
[0b6,10, returnTopOfStack-return],
[0c, 10, returnTopOfStack-return],
[0d,10, returnTopOfStack-return],
Oe, 10, returnTopOfStack-return],

cl;

cl;

cl;
¢l

da04:
d406:
d408:
d40a:
d412:
d413:
da14:
d415:

GOTO
GOTO
GOTO
GOTO
G070
6070
GOTO
GOTO

[bailout2],
[bailout2],
bailout2].
[bailout2],
[batlout2],
bailout2],
[bailout2],
bailout2],

at
at
at[
at[
at[
at[
at
at

4, 10, makeVolatile-return], c¢i1;
6, 10, makeVolatile-return], ci;
10, makeVolatile-return], c1;
10, makeVolatile-return], ci1;
10, makeVolatile-return], ci;
10, makeVolatile-return], c¢1;
[Ge, 10, makeVolatile-return], ci;
(0f, 10, makeVolatile-return], c¢1;

d503:
d604:
d505:
d606:
d607:
d508:
d509:
d510:
d511:
db12:
d513:
d514:
d516:

GOTO
GOTO
GOTO
G0TO
GOT0
GOTO
GOTO
GOTO
G070
GOTO
GOTO
GOTO
GOTO

10,
10,
10,
., 10,

transferWords-return], ci;
transferWords-return], ci;
transferWords-return], ci;
transferWords-return], ci;
. 10, transferWords-return], ci;
10, transferWords-return], ci1;
» 10, transferWords-return], ci;
10, transferWords-return], ci1;
10, transferWords-return], ci;
10, transferWords-return], cti;
10, transferWords-return], ci;
10, transferWords-return], c1;
10, transferWords-return], ci;

[bailout2]
[bailout2]

bailout2]

[bailout2]
bailout2]
bailout2]
bailout2]
[baiiout2]
[bailout2]
[bailout2]
bailout2]
batlout2]
[batlout2]

at
atf
at[
at
atf

o
Lad

{d61c:
dble:
d615:

GOTO[bailout2],
GOTO[batlout2],
GOTO[bailout2],

at[0c, 10, otMap2-return], c1;}
at[0e, 10, otMap2-return], c1;
at[0f, 10, otMap2-return], ci;

d700:
da703:
d704:
d705:
d706:
d707:
d708:
d709:
d710:
d711:

GOTO
GOTO
GOTO
GOTO
6070
GOTO
GOTO0
GOTO
GoTOo
GOTO

[baitout2]

[baitout2]

bailout2]

[bailout2]

[bailout2]
bailout2]
bailout2]
bailout2]
bailout2]

bailout2]

at[o,

[3,
4
5,
6,

10,
10,
10,
10,
10,
10,

lastPointer0f-return], ci1;
TastPointer0f-return], ci1;
lastPointerOf-return], ¢i1;
lastPointer0f-return], ci;
lTastPointerOf-return], c1;
TastPointerOf-return], ci;
lastPointer0f-return], ci1;
lastPointer0f-return], ci;
lastPointerOf-return], ci;
lastPointerOf-return], ci;

10,
10,

d712:
d713:
d714;
d715:

GOTO
GOTO
GOTO
GOTO

[bailout2]
baitout2]
[bailout2]
[baitout2]

&
-

10
10
10
10,

lastPointerOf-return],
lastPointer0f-return},
lastPointerOf-return],
lastPointer0f-return],

cl;
cl;
cl;
cl;

4802: GOTO[bailout1], at[2, 10, fetchContextRegisters-return], c3;
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d803:
d8o4a:
d805:
d806:
d807:
d8os:
dgo9:
d810:
d8i1:
d812:
d813:
d814:

d816: -

d903:
d904:
d905:
d906:
d907:
d908:
d909:
d910:
d911:
d912:
d913:
d914:
d915:

d956:
d957:
d968:
d959:
d960:
d961:
d962:
d963:
d964:
d965:

d977:
d978:
d979:
d980:
d981:
d982:
d983:
d984:
d9856:

d1004:
d1005:
d1006:
d1007:
d1008:
d1009:
d1010:
d1011:
d1012:
d1013:
d1014:
d1015:

d1021:
d1022:
d1023:
d1024:
d1025:
d1026:
d1027:
d1028:
d1029:
d1030:
d1031:
d1032:
d1033:
d1034:
d1035:

sigh.mc

GOTO[baiTout1]
GOTO[batlout1]
GOTO[bailoutl]

GOTO[bailout1],
GOTO[bailout1],
GOTO[beiloutl],
GOTO[bailout1],
GOTO[bailout1],
GOTO[bailout1],
GDTO[bailoutl],
GOTO[bailoutl1],
GOTO[bailout1],
GOTO[bailoutl],

GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[ballout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[baitout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]

GOTO[bailout2]
GOTO[bailout2]
GOTO[baitout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTOfbaitout2]
GOTO[bailout2]

GOTO[bailout2],
GOTO[bailout2],
GOTO[bailout2],
GOTO[bailout2],
GOTO[bailout2],
GOTO[bailout2],
GOTO[bailout2],
GOTO[bailout2],
GOTO[bailout2],

GOTO[bailoutd]
GOTO[bailout3d]
GOTO[bailout3]
GOTO[bailout3]
GOTO[batloutd]
GOTO[bailout3d]
GOTO[bailout3d]
GOTO[baitoutd]
GOTO[bailout3]
GOTO[bailout3d]
GOTO[bailout3d]
GOTO[bailout3]

GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[baitout?2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]

+

.

i

s

at[3, 10, fetchContextRegisters-return],
at[4, 10, fetchContextRegisters-return],
at[56, 10, fetchContextRegisters-return],
at[6, 10, fetchContextRegisters-return],
at[7, 10, fetchContextRegisters-return],
at[8, 10, fetchContextRegisters-return],
at{9, 10, fetchContextRegisters-return],

at[Oa,
at[ob,
at[0c,
atf[od,
at[Oe,
at[of,

atf
at
at
at
atf7

at[8,
atfs,

at[o0a,
at[Ob,
at[0c,
at[od,
at[o0e,
at[of,

10,

+ 10, nextFreeChunk-return],
» 10, nextFreeChunk-return],
, 10, nextFreeChunk-return],
, 10, nextFreeChunk-return],
, 10, nextFreeChunk-return],
10, nextFreeChunk-return],
10, nextFreeChunk-return],

1-Aug-84 13:48:29 PDT

fetchContextRegisters-return],
fetchContextRegisters-return],
fetchContextRegisters-return],
fetchContextRegisters-return],
fetchContextRegisters-return],
fetchContextRegisters-return],

ci;
cl;
cl;
cl;
cl;
cl;
cl;

10, nextFreeChunk-return}, ci;
10, nextFreeChunk-return], c¢i;

10,
10,
10,
10,

10,
10,
10,
10,
10,
10,

nextFreeChunk-return],
nextfreeChunk-return],
nextFreeChunk-return],
nextFreeChunk-return],

. 10, createlInstance-return],
, 10, createlnstance-return],
, 10, createlnstance-return], ci;
10, createlnstance-return], ci;

createlnstance-return],
createlnstance-return],
createlnstance-return],
createInstance-return],
createlnstance-return],
createlnstance-return},

cl;
cl;
cl;
c1;

c1; '
cl;

cl;
ci;

cl;

cl;
cl;
ci;

c3;
c3;
c3;

c3;
c3;

c3;
c3;
c3;
c3;
c3;
c3;

at[7, 10, positivel6B8itValveOf-return], ci;
at[8, 10, positivel6BitValueOf-return], c1;
at[9, 10, positive1l6BitValueOf-return], cl1;

at[0a, 10, positive16BitValueOf-return],
at[ob, 10, positivel6BitValueOf-return],
at[0c, 10, positive16BitValueOf-return],
at[0d, 10, positive16BitValueOf-return],
at[0e, 10, positivel6BitValueOf-return],
at[0f, 10, positivel6BitValueOf-return],

atf

at
at
at
at
at
at
at

at
at
at
at
at
at
at

at[4, 10, fixedFieldsOf-return],
[6, 10, fixedFieldsOf-return},

6, 10, fixedFieldsOf-return],
7, 10, fixedFieldsOf-return],
8, 10, fixedFieldsOf-return],
9, 10, fixedFieldsOf-return],

Oa,
0b,,
0c,
0d,
Oe,
of,

1
2
3
4
5

»
'
’
v

10,
10,
10,
10,
10,
10,

10,
10,
10,
10,

fixedFieldsOf-return],
fixedFieldsOf-return],
fixedfieldsOf-return],
fixedFieldsOf-return],
fixedFieldsOf-return],
fixedFieldsOf-return],

,» 10, getTos-return], ci;

getTos-return], ci;
getTos-return%. cl;
getTos-return], ci;
getTos-return], ci;

6, 10, getTos-return], ci;
7,10, getTos-return], ci;
at[8, 10, getTos-return], c1;

Oa,
0b,
Oc,
0d,
Oe,
of,

10,
10,
10,
10,
10,
10,

1-Aug-84 13:48:29

[9. 10, getTos-return], cl;

getTos-return], ci;
getTos~return], ci;
getTos-return], ci;
getTos-return], c1;
getTos-return], ci;
getTos-return], c1

PDT

c2;
c2;
c2;
c2;
c2;
c2;
c2;

cl;
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d1041:
d1042:
d1043:
d1044:
d1046:
d1046:
d1047:
d1048:
d1049:
d1050:
d1051:
d1052:
d10563:
d1054:
d1066:

d1067;
d1068:
d1069:
d1080:
d1081;
d1082;
d1083:
d1084:
d1086:

d1101:
d1102:
d1103:
d1104:
d1106:
d1106:
d1107:
d1111:
d1109:
d1110:
d1121:
41122
d1123:
d1124;
d1125:

d1132:
d1133:
1134
d1135:
d1136:
d1137:
d1138:
d1139:
di13a:
d113b:
d113c:
d113d:
dil3e:
d113f;

d1146:
d1147:
d1148:
d1149:
dli4a;
d1i4b:
dll4c:
d114d:
dl4se:
d114f:

d1151:

d1154:
d1165:
d1156:
d1167:
d11568:
d11569:
d11b5a:
d116b:
d116c:
d115d:
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GOTO[bailout2]
GOTO[bailout2]
GOTO[ bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[batlout2]
GOTO[batlout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[ bailout2]
GOTO[baiTout2]
GOTO[bailout2]

GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[ bailoutz]
GOTO[baitout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]

GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[batlout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[ bailout2]
GOTO[bailout2]
60TO[ bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]

GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[baflout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[ bailout2]
GOTO[bailout2]
GOTO[bailout2]
GOTO[ballout2]
GOTOfbailout2]
GOTO[bailout2]

GOTO[bailout2],
GOTO[bailout2],
GOTO[bailout2],
GOTO[bailout2],
GOTO[bailout2],
GOTO[bailout2]
GOTO[ bailout2],
GOTO[baitout2],
60T0[bailout2],
GOTO[bailout2],

GOTO[bailout1],

GOTO[bailout1],
GOTO[bailout1],
GOTO[bailout1]

GOTO[bailout1],
GOTO[bailout1],
GOTO[baitouti],
GOTO[bailout1],
GOTO[bailout1],
GOTO[bailout1],
GOTO[bailout1],

at[1, 10, getSmashTos-return], ci;
at[2, 10, getSmashTos-return], ci;
at[3, 10, getSmashTos-return], c1;
at{4, 10, getSmashTos-return], c1;
at[s, 10, getSmashTos-return], ci;
at[6, 10, ‘getSmashTos-return], c¢i;
at[7, 10, getSmashTos-return], ci;
at[8, 10, getSmashTos-return], ci;
at[9, 10, getSmashTos-return], c¢1;
at[0a, 10, getSmashTos-return], c1;
atfob, 10, getSmashTos-return], c1;
at[0c, 10, getSmashTos-return], ¢1;
at[0d, 10, getSmashTos-return}, c1;
at{0e, 10, getSmashTos-return], c1;
at[of, 10, getSmashTos-return]\ cl;

s

at[7, 10, addToFreeChunkList-return], ¢i;
at[8, 10, addToFreeChunkList-return], ci;
at[9, 10, addToFreeChunkList-return], ci;

at[0a, 10, addToFreeChunkList-return
at[Ob, 10, addToFreeChunkList-~return
at[0c, 10, addToFreeChunkList-return
at[0d, 10, addToFreeChunklList-~return
at[0e, 10, addToFreeChunkList-return
at[0f, 10, addToFreeChunkList-return

at[1, 10, deallocate-return], ci;
at[2, 10, deallocate-return], c1;
at{3, 10, deallocate-return}, ci;
atf4, 10, deallocate-return], ci;
at[6, 10, deallocate-return], ci;
at[6, 10, deallocate-return], ci;
at[7, 10, deallocate-return], ci;
at{8, 10, deallocate-return], ci;
at[9, 10, deallocate-return}, c1;
at[0a, 10, deallocate-return], ci;
at[0b, 10, deallocate-return], ci;
at[0c, 10, dealiocate-return], ci;
atfo0d, 10, deallocate-return], ci;
atfo0e, 10, deallocate-return], c1;
at[of, 10, deallocate-return], ci;

at[2, 10, stabilize-return], ci;
at[3, 10, stabilize-return], ci;
at[4, 10, stabilize-return], c1;
at[5, 10, stabilize-return], c1;
at[6, 10, stabilize-return], c1;
at[7, 10, stabilize-return], ci1;
at[8, 10, stabilize-return], c1;
at[9, 10, stabilize-return], c1;
atf{0a, 10, stabilize-return], ci;
atfOb, 10, stabilize-return], ¢i1;
at[0c, 10, stabilize-return], c1;
at[0d, 10, stabilize-return], ci1;
at[0e, 10, stabilize-return], c1;
at[0f, 10, stabilize-return], c1;

at{6, 10, getObjectSize~return], c1;
at[7, 10, getObjectSize-returny, ci;
at[8, 10, getObjectSize-return], ci;
at[9, 10, getObjectSize-return], ci;
at[0a, 10, getObjectSize-return], c1
at[0Ob, 10, getObjectSize-returnj, ci
at[0c, 10, getObjectSize-return], c1
at[od, 10, getObjectSize-return}, c1
at[0e, 10, getObjectSize-return], c1
at[of, 10, getObjectSize-return], ci

at[1, 10, getByteOrAddress-return],

at[4, 10, getByteOrAddress-return],
at[5, 10, getByteOrAddress-returnj,
at[6, 10, getByteOrAddress-return],
at[7, 10, getByteGrAddress-return],
at[8, 10, getByteOrAddress-return],
at[9, 10, getByteOrAddress-return],

1
]V
1
g
1
1

H
H
B
H
i

’

c3;

cl;
cl;
cl;
cl;
cl;
cl;

atf[o0a, 10, getByteOrAddress-return], c3;
c3;

at[ob, 10, getByteOrAddress-return],

at[0c, 10, getByteOrAddress-return], c¢3
at[od,
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10, getByteOrAddress-return], c3;
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d115e: GOTO[bailouti], at{0e, 10, getByteOrAddress-return],
d116f; GOTO[bailoutl], at[Of, 10, getByteOrAddress-return],

d1163: GOTO[bailout2]
d1164: GOTO[bailout2]
d1165: GOTO[bailout2]
d1166: GOTO[bailout2]
d1167: 6OTO[bailout2]
d1168: GOTO[bailout2]
d1169: GOTO[bailout2]
d116a: GOTO[bailout2]
d116b: GOTO[batlout2]
d116c: GOTO[bailout2]
d116d: GOTO[bailout2]
d116e: GOTO[bailout2]

d116f: GOTO[bailout2]

at[3, 10, commonAt-return], c1;
at[4, 10, commonAt-return), ci;
et[6, 10, commonAt-return]}, ¢i1;
at[6, 10, commonAt-return], ci;
at[7, 10, commonAt-return], ci;
at[8, 10, commonAt-return], ci;
at[9, 10, commonAt-return], ci;
at[0a, 10, commonAt-return], ci;
atf0b, 10, commonAt-return], c1;
at[0c, 10, commonAt-returnj, c1;
at[od, 10, commonAt-return], ci;
at[0e, 10, commonAt-return], ci;
at[0f, 10, commonAt-return], ¢1;

d1172: GOTO[bailout2]
d1173: GOTO[bailout2]
d1174: GOTO[bailout2]
d1176: GOTO[bailout2]
d1176: GOTO[baitout2]
d1177: GOTO[bailout2]
d1178: GOTO[bailout2]
d1179: GOTO[bailout2]
dil7a: GOTO[bailout2]
d117b: GOTO[bailout2]
di17c: GOTO[bailout2]
d117d: GOTO[bailout2]
d1i7e: GOTO[bailout2]
d117f: GOTO[baiiout2]

at[2, 10, performOrExecute-return],
at[3, 10, performOrExecute-return],
atf4, 10, performOrExecute-return],
at[5, 10, performOrExecute-return],
atf6, 10, performOrExecute-return],
at[7, 10, performOrExecute-return],
8, 10, performOrExecute-return],
at[9, 10, performOrExecute-return],
at[0a, 10, performOrExecute-return],
at[0b, 10, performOrExecute-return],
at[0c, 10, performOrExecute-return],
at{0d, 10, performOrExecute-return],
at[oe, 10, performOrExecute-return],
atfof, 10, performOrExecute-return]‘

-
[=s

bailout2:

Noop
bailout3:
Noop,

bailout1:
temp2High « uRumRecordHigh,
temp2l.ow « uRumRecordLow,
Noop,

MAR « [temp2High, tempZlow + directiveOffset],

MDR « 2, CANCELBR [$, 2], LOOPHOLE [wok],
GOTO[ restoreMesaState],
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c3;
c3;

cl;
cl;
cl;
ct;
cl;

c1; -

cl;
cl;
c1;

cl;

cl;
c1;

c2;
c3;

cl;
c2;
c3;

cl;
c2;
c3;
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getSmalltalkState:
Q « uRumRecordHigh {retrieve the Rum Recosd address},
temp3High ¢« Q LRot0,
temp3Low ¢« uvRumRecordLow,

{get the method cache address}
MAR « [temp3High, temp3Low + methodCachelowOffset],
CANCELBR[S$, 2], Noop,
Q « MD,

MAR ¢ [temp3High, temp3Low + methodCacheHighOffset],
CANCELBR[$, 2], uMethodCacheLow « Q,
Q « MD,

{get the Object Table address}

MAR « [temp3High, temp3Low + objectTableHighOffset],
CANCELBR{$, 2], uMethodCacheHigh « Q,

otHigh « MD,

{get the oop of the active context, otmap it, save oop and base

MAR « [temp3High, temp3Low + activeContextOopOffset],
L1 « gett1ngActiveContextDuringInteqpreterSwap.

CANCELBR[S, 2],

otLow « MD, CALL[otMap2],

Q « templHigh,

10, otMap2-return];
uActiveContextHigh « Q,
Q ¢ tempilow,

uActiveContextlow « Q,
Q « otltow,
uActiveContextOop « Q,

{get current Stack Pointer}

MAR « [temp3High, temp3low + stackPointerLowOffset],
CANCELBR[$, 2], Noop,

stacklow « MD,

MAR « [temp3High, temp3Low + stackPointerHighOffset],
CANCELBR[S$, 2], Noop,
stackHigh « MD,

{get Home Context Oop, otMap it, save its address}

cl;
c2;
c3;

cl;
c2;
c3;

cl;
c2;
c3;

cl;
c2;
c3;

address}

cl;
c2;
c3;

cl,

©e2;

c3;

cl{

c2;
c3;

cl;
c2;
c3;

cl;
c2;
c3;

at[gettingActiveContextDuringInterpreterSwap,

MAR « [temp3High, temp3Low + homeContextOopOffset], L1 « gettingSmalitalkState, c1;

CANCELBR[S, 2],
otLow ¢« MD, CALL[otMap],

uHomeLow ¢ tempilLow,
Q « templHigh,
homeHigh « Q LRotO,

{get the oop of current receiver, save it and if it is not
MAR « [temp3High, temp3Low + receiverOopOffset],
CANCELBR[S$, 2], homelLow « uHomelow,

otLow « MD,

uTimeToStabiiize « 0,
uReceiver0op « otlow,. YDisp,
BRANCH[ isDop-getSmalitalkState, isSmall-getSmalltalkState,

isOop-getSmalltalkState:
L1 « isOopGettingSmalltalkState,
Noop,
CALL[otMap],

Q « tempiHigh,
otMap-return];
uReceiveriigh « Q,
Q « tempilow,

isSmall-getSmalitalkState:

{get the oop of the current method, otMap it, set up the machine's instruction

c2;
c3;

a Smalllnteger,

cl;
€2;
c3;

cl;
c2;
c3;

cl;
c2;
c3;
cl,

€2;
c3;

at[gettingSmalltalkState, 10, otMap-return];

otMap it and save its address }

at[isOopGettingSmalltalkState, 10,

pointer registers}

MAR « [temp3High, temp3Low + currentMethodOopOffset], L1 « isSmal1GettingSmalitalkState,c1;

CANCELBR[S, 2], uReceiverLow « Q,
otLow « MD, CALL[otMap],

Q « templHigh,

otMap-return];

ipHigh « Q LRotO,

ipLow « templlow + objectHeaderSize,

uCurrentMethodHigh « Q,
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c2;
c3;

-

c

'

c2;
c3;

cl;

at[isSmallGettingSmalltalkState , 10,
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Q « templlow, . €23
uCurrentMethodlow « Q, c3;
MAR « [temp3High, temp3Low + instructionPointerOffset], cl;
CANCELBR[S, 2], Noop, c2;
temp3low ¢ MD, c3;

fixupInstructionPointer: '
{Upon entry, temp3Low must contain the number of bytes by which to adjust the instruction pointer. ipLow must be the base
of the current compiled method. Either ipLow must be bumped by objectHeaderSize or temp3Low must account for the object
header by being overstated by the amount objectHeaderSize*2}

temp2Low « RShift1l temp3Low{gei word offset}, SE ¢ 0, XC2npcDisp {see what state pcl6 i1s--we want it zero},cl;
ipLow « ipLow + temp2Low {add in word offset}, BRANCH[f11p, noFlip, Oe],c2; )

f1ip:
Cin « pc16 {make it zero}, GOTO[pc16isZeroNow], c3;
nofFlip:
GOTO[pc161sZeroNow], c3;
pcibisZeroNow:
MAR « [1pHigh, ipLow+ 0] {read a word of bytecodes}, ci;
[] « temp3Low{determine desired state of pcl6}, YDisp, c2;
IB « MD {load up instruction buffer}, BRANCH[JeaveItBe, makeIt1, Oe], «¢3;
makeIti:
Cin « pcl6, IBPtr « 1, GOTO[offToSeeTheWizard], cl;
TeaveltBe:
GOTO[offToSeeTheWizard], c1;
of fToSeeTheWizard:
{because the saving of the Mesa state left the Instruction Buffer empty and we then put in one or two bytes, the
following IBDisp will cause a trap to the refill code at stNotEmpty which will refill the Instruction Buffer and execute
another IBDisp that will take us to the interpreter for the current bytecode}
NextBytecode, c2;
DISPNI[bytecodes], c3;
saveSmallitalkState:

{we come here when Rum finds an unpleasant bytecode, or when a Mesa interrupt has been set. Upon entry tempilow should
be: 1 for a notYetlnvented bytecods, 0 for a Mesa interrupt has occurred, and 2 for bytecode failure}

Q « uRumRecordHigh {retrieve the Rum Record address}, cl;
temp3High « Q LRotO, c2;
temp3Low « uRumRecordLow, c3;
{write the current stack pointer}
MAR « [temp3High, temp3Low + stackPointerLowOffset], cl;
CANCELBR[$, 2], LOOPHOLE[wok], MDR ¢ stackLow, - c2;
Noop, c3;
MAR « [temp3High, temp3lLow + stackPointerHighOffset], cl;
CANCELBR[$, 2], LOOPHOLE[wok], MDR « stackHigh, c2;

{adjust the instruction pointer to make Molasses happy, then write the instructionPointer}

iptow « ipLow - objectHeaderSize, c . ’ c3;
temp2Llow « uCurrentMethodLow, ' c1;
ipLow « iplow - temp2Low, c2;
ipLow « LShiftl iptow, SE « pci6, c3;
[] ¢ templlow, YDisp, cl;
DISP4[smaiitalkState], LODisp {in case of bytecode failure}, €2;
CANCELBR[writelp, 0f], ¢3, at[0, 10, smalltalkState];
CANCELBR[writeIp, 0f], c3, at[1, 10, smalltalkState];

templlow « 1 {tel1 Molasses to execute this bytecode}, DISPZ[ ipAdjustment] {bytecode failed -~ need to fix up inst
ptr}, c3, atf2
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GOTO[ ipAdjusted],
iplow ¢ iplow - 1, GOTO[ipAdjusted]
iplow « ipLow - 2, GOTO[1pAdjusted]

iplow « ipLow - 3, GOTO[ipAdjusted]
ipAdjusted:

Noop,

Noop,

writelp:
MAR « [temp3High , temp3Low + instructionPointer0ffset],
CANCELBR[S, 2], LOOPHOLE[wok], MDR ¢ ipLow ,
Noop,

MAR « [temp3High, temp3Low + directiveOffset],

CANCELBR['S, 2], LOOPHOLE[wok], MDR « tempilow,
GOTO[ restoreMesaState],

{todo --- save current method oop}
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cl,
cl,
cl,
cl,
c2;

c3;

cl;
c2;
€3;

cl;
c2;
c3;

3
at[0, 4, ipAdjustment];
at[1, 4, ipAdjustment];
at[2, 4, ipAdjustment];
at[3, 4, ipAdjustment];
3



Unused.mc

1-Aug-84 18:35:49 PDT

1-Aug-84 18:36:43

Q « 7e,
Q « 7f,
Q « 8a,
Q « 8b,

Q
Q « 8e,
Q « 8f,

4

badBytecode:

Unused.mc

60TO[bailout3],

GOTO[badBytecode],
GOTO[badBytecode],
GOTO[badBytecode],
GOTO[badBytecode],
GOTO[badBytecode],
GOTO[badBytecode],
GOTO[badBytecode],
GOTO[badBytecode],
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cl

cl

cl

cl

cl

cl

cl

cl

c2;

bytaecode[7e];
bytecode[7f];
bytecode[8a];
bytecode[8b];
bytecode[8c];
bytecode[8d];
bytecode[8e];
bytecode[8f];



