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-- PiiotCounter.mesa (last edited by: Johnsson on: September 19. 1980 5:15 PM) 

DIRECTORY 
CPSwapDefs USING [BBHandle, ExternalStateVector, UBBPointer], 
CountPrivate USING [ControIRecord, VersionID], 
Environment USING [wordsPerPage], 
Frame USING [GetReturnFrame, MyLocaIFrame]. 
Mopcodes USING [zKFCB, zPOP] , 
PerformancePrograms USING 0, 
PrincOps USING [FrameHandle. StateVector], 
Processlnternal USING [Disablelnterrupts, Enablelnterrupts], 
ProcessOperations USING [ReadPSB], 
ProcessorFace USING [microsecondsPerHundredPulses], 
PSB USING [Handle, nullHandle, PDA], 
SDDefs USING [ 

sBreakBlock, sCoreSwap, sGFTLength, SD, sXferTrap, sXferTrapMonitor], 
Space USING [Create, Handle, Map, mds, Pointer], 
SpecialSpace USING [MakeResident], 
System USING [GetClockPulses], 
XferTrap USING [WriteXTS]; 

PilotCounter: PROGRAM 
IMPORTS 

Frame, Processlnternal, ProcessOperations, ProcessorFace, Space, SpecialSpace, 
System, XferTrap 

EXPORTS PerformancePrograms = 
BEGIN OPEN CountPrivate, Frame, PrincOps; 

SwapToDebugger: PROCEDURE [ 
esv: LONG POINTER TO CPSwapDefs.ExternaIStateVector] ~ MACHINE CODE 
BEGIN Mopcodes.zPOP; Mopcodes.zKFCB. SDDefs.sCoreSwap END; 

cr: Control Record; 

InitializePiiotCounter: PUBLIC PROCEDURE = 
BEGIN 
sd: POINTER TO ARRAY [0 .. 0) OF UNSPECIFIED +- SDDefs.SD; 
length: CARDINAL = MAX[sd[SDDefs.sGFTLength], 256]; 
words: CARDINAL = length*sIZE[LONG CARDINAL]"'2 + length; 
pages: CARDINAL = 

(words + Environment.wordsPerPage - 1)/Environment.wordsPerPage; 
data: POINTER; 
space: Space. Handle = Space.Create[parent: Space.mds, size: pages]; 
Space.Map[space] ; 
SpeciaISpace.MakeResident[space]; . 
data +- Space.Pointer[space]; 
cr ... 

[gfi: 0, prevGfi: 0, version: VersionlD, saveBreakHandler: NIL, 
length: length, newSession: TRUE, trace: FALSE, counts: data, 
times: data + length"'sIZE[LONG CARDINAL], process: PSB.nuliHandle, 
self: NIL, mode: plain, groups: data + 2"'length"'sIZE[LONG CARDINAL], 
newMeasurement: TRUE. 
pulseConversion: ProcessorFace.microsecondsPerHundredPulses]; 

sd[SDDefs.sXferTrapMonitor] +- @cr; 
HandleTrapsD; 
MonitorBreaksO; 
END; 
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HandleTraps: PROCEDURE = 
BEGIN 
state: StateVector; 
frame: FrameHandle; 
finish, time, start: LONG CARDINAL; 
previousProcess: PSB.Handle; 
state ... STATE; 
state.dest +- GetReturnFrameD; 
SDDefs.SD[SDDefs.sXferTrap] ... state.source ... Frame.MyLocaIFrame[]; 
Processlnternal.DisablelnterruptsD; 
DO 

IF cr.trace THEN XferTrap.WriteXTS[skip1]; 
previousProcess ... ProcessOperations.ReadPSBD; 
start ... System.GetClockPulsesD; 
Processlnternal.Enablelnterrupts[]; 
TRANSFER WITH state; 
Processlnternal.DisablelnterruptsD; 
state +- STATE; 
finish ... System.GetClockPulsesD; 
XferTrap. WriteXTS[ off]; 
time ... finish - start; 
IF cr.newMeasurement THEN 

BEGIN cr.newMeasurement ... FALSE; cr.prevGfi ... 0; END 
ELSE 

IF cr.mode = plain THEN 
BEGIN 
cr.times.plain[cr.gfi] +- cr.times.plain[cr.gfi] + time; 
IF ProcessOperations.ReadPSB[] = previousProcess THEN 

cr·.counts.plain[cr.gfi] ... cr.counts.plain[cr.gfi] + 1 
ELSE time ... time; 
END 

ELSE 
BEGIN 
to, from: [0 .. 16); 
to ... cr.groups[cr.gfi]; 
from ... cr.groups[cr.prevGfi]; 
cr.prevGfi To cr.gfi; 
cr.times.matrix[to][from] ... cr.times.matrix[to][from] + time; 
IF ProcessOperations.ReadPSB[] = previousProcess THEN 

cr.counts.matrix[to][from] ... cr.counts.matrix[to][from] + 1 
ELSE time ... time; 
END; 

state.dest +- frame To GetReturnFrameO; 
cr.gfi ... frame.accesslink.gfi; 
IF 

{cr.process # PSB.nullHandle AND cr.prccess # ProcessOperations.ReadPSBD> 
THEN cr.gfi +- 0; 

ENDLOOP; 
END; 

MonitorBreaks: PROCEDURE = 
BEGI~~ 
state: StateVector; 
frame: FrameHa,ndie; 
esv: LONG POINTER TO CPSwapDefs.ExternalStateVector ~ 

PSB.PDA.externaIStateVector; 
bbHandle: CPSwapDefs.BBHandle; 
ubb: CPS'IJapDefs.UBBPointer; 
i: CARDiNAL; . 
state To STATE; 
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cr.self ~ MyLocaIFrame[]; 
state.dest +- GetReturnFrameD; 
Processl nternal.Disablelnterrupts[]; 
DO 

Processlnternal.Enablelnterrupts[]; 
TRANSFER WITH state; 
Processlnternal.Disablelnterrupts[]; 
state ~ STATE; 

state.dest +- frame +- GetReturnFrameD; 
. bbHandle ~ SDDets.SD[SDDets.sBreakBlock]; 
FOR i IN [O .. bbHandle.length) DO 

ubb +- @bbHandle.blocks[i]; 
IF frame.accesslink = ubb.frame AND CARDINAL[frame.pc] 

BEGIN 
IF ubb.counterL THEN 

SELECT LOOPHOLE[ubb.ptrR, CARDINAL] FROM 

o => cr.trace ~ TRUE; 

1 = > cr.trace +- -cr. trace; 
2 :: > cr.trace +- FALSE; 

. ENDCASE; 

state.instbyte +- ubb.inst; 
EXIT; 

END; 

REPEAT 
FINISHED => 

BEGIN 
esv.state +- @state; 
esv.reason +- worrybreak; 
DO 

SwapToDebugger[esv]; 
SELECT esv.reason FROM proceed => EXIT; ENDCASE; 

esv.reason +- return; 
ENDLOOP; 

END; 

END LOOP; 

IF cr.trace THEN XferTrap.WriteXTS[skip1] 
ELSE BEGIN cr.gfi +- cr.prevGfi +- 0; XferTrap.WriteXTS[off] END; 

ENDLOOP; 

END; 

StartCounting: PUBLIC PROCEDURE = 
BEGIN XferTrap.WriteXTS[sklp1]; cr.trace +- TRUE; RETURN END; 

StopCounting: PUBLIC PROCEDURE = 
BEGIN cr. trace +- FALSE; cr.gfi +- cr.prevGfi +- 0; RETURN END.; 

END. 

LOG 

3 

ubb.pc THEN 

Time: February 25, 1980 11:28 AM 
**d of power off 

By: McJones Action: Change Kill to boot instea 

Time: April.14, 1980 11:47 AM By: Knutsen 
**otCounter{j 
Time: April 24, 1980 11:49 AM By: McJones 
Time: July 29, 1980 9:04 AM By: McJones 
un handlers from MonitorBreaks 
Time: August 26, 1980 1:13 PM By: McJones 
,**SBt = )ReadPSBlli XferTrap 

Action: Module now STARTed by InitializePil 

Action: Mesa 6 
Action: Remove superseded kill, show,scree 

Action: ProcessHandle = )Handle, CurrentP 

Time: September 19, 1980 10:05 AM By: Johnsson Action: XferTrap semantics 
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-- PilotPerfMonitor.Mesa (fast edited by: September 19, 1980 11:10 AM) 

DIRECTORY 
CPSwapDefs USING [ExternalStateVeetor, UBBPointer, UserBreakBlock], 
Frame USING [GetReturnFrame, MyLocalFrame] , 
Inline USING [BITSHIFT], . 
Mopcodes USING [zKFCB, zPOP, zRFS], 
Perf Private, 
PerformancePrograms USING 0, 
PrincOps USING [BytePC, FieldDescriptor, FrameHandle, NullFrame, StateVector], 
Processlnternal USING [Disablelnterrupts, Enablelnterrupts]. 
ProcessOperations USING [ReadPSB], 
ProeessorFaee USING [mieroseeondsPerHundredPulses], 
PSB USING [nuIlHandle, PDA], 
SDDefs USING [sBreakBlock, sBreakBlockSize, sCoreSwap, SD, sPerfMonitor], 
System USING [GetClockPulses], 
XferTrap USING [ReadXTS, Status, WriteXTS]; 

PiiotPerfMonitor: PROGRAM 
IMPORTS 

Frame, Inline, Processlnternal, ProcessOperations, ProcessorFace, System, 
XferTrap 

EXPORTS PerformaneePrograms 
SHARES Processlnternal = 

BEGIN OPEN PrincOps, Perf Private; 

SwapToDebugger: PROCEDURE ~ 
esv: LONG FOINTER TO CPSwapDefs.ExternaIStateVector] = MACHINE CODE 
BEGIN Mopcodes.zPOP; Mopcodes.zKFCB, SDDefs.sCoreSwap END; 

ReadField: PROCEDURE [POINTER, FieldDescriptor] RETURNS [UNSPECIFIED] = MACHINE 
CODE BEGIN Mopcodes.zRFS END; 

BreakBlock TYPE = RECORD [ 
count: CARDINAL, blocks: ARRAY [O .. MaxNodes) OF CPSwapDefs.UserBreakBlock]; 

perf Record: PerfControlRecord; 
breakBlock: BreakBlock; 
nodeTab: POINTER TO NodeTab; 
legTab: POINTER TO LegTab; 

nodes: NodeTab; 
legs: LegTab; 
hists: ARRAY [O .. HistSpaeeSize) OF UNSPECIFIED ~ ALL[O]; 

InitializePilotPerfMonitor: PUBLIC PROCEDURE = 
BEGIN 
i: CARDINAL; 
perf Record ~ PerfControlReeord[ . 

version: VersionlD, measuringNow: FALSE, newSession: TRUE, addLeg: nOl1e, 
trackLeg: all, total Breaks: 0, perf Time: 0, totalTime: 0, 
self: PrineOps.NullFrame, saveBreakHandler: PrincOps.NuIlFrame, nextNode: 0, 
process: PSB.nuIlHandle, nodeTable: @nodes, nextLeg: 0, legTable: @Iegs, 
lastlD: NullNode, histBase: @hists, lastCall: normal, 
histFree: FIRST[Histindex], . 
pu IseConversion: ProeessorFaee.mieroseeondsPerH u nd redPu Ises]; 

SDDefs.SD[SDDefs.sPerfMonitor] ~ @perfRecord; 
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·SDDefs.SD[SDDefs.s8reakBloek] ~ @breakBloek; 
SDDefs.SD[SDDefs.sBreakBlockSize] ~ slzE[BreakBlock]; 
breakBlock.count ~ 0; 
FOR i IN [O .. MaxNodes) DO 

nodes[i] ~ 
lid: NuIlID, hitsLow: 0, hitsHigh: 0, overflowed: FALSE, hist: NuIlHist]; 

ENDLOOP; 
FOR i IN [O .. MaxLegs) DO 

legs[i] ~ 
[start: 0, from: NullNode, to: NullNode, owner: PSB.nullHandle, 

hitsLow: 0, hitsHigh: 0, sum: 0, lock: FALSE, overflowed: FALSE, 
somelgnored: FALSE, hist: NuIlHist]; 

ENDLOOP; 
nodeTab ~ @nodes; 
legTab ~ @Iegs; 

MonitorBreaksD; 
END; 

.MonitorBreaks: PROCEDURE = 
B~GIN OPEN Inline;' 
state: StateVeetor; 
frame: FrameHandle; 
esv: LON'G POINTER TO CPSwapDefs.ExternalStateVector ~ 

PSB.PDA.externaIStateVector; 
xferTrapStatus: XferTrap.Status; 
ubb: CPSwapDefs.UBBPointer; 
peR: POINTER TO PerfControlRecord; 
loel: POINTER; 
fd: FieldDescriptor; 
id: CARDINAL; 
value: CARDINAL; 

. word: INTEGER; 
longval: LongNumber; 
hist: POINTER TO Histogram; 
timeSpent: LongNumberj 
timeOnEntry: Number; 
lastExit: Number; 
lastEntry: Number; 
lastPerfEntry: Number; 
lastOverhead: Number; 
lastLegTime: Number; 
b'reakType: {perf, normal, other}; 
stillMustDolastLeg: BOOLEAN; 
i: CARDINAL; 
free: BOOLEAN; 
node: POINTER TO Node; 
leg: POINTER TO Leg; 
nodelD: NodelD; 
state ~ STATE; 
peR ~ @perfRecord; 
peR.self ~ Frame.MylocaIFrameD; 
state.dest ~ Frame.GetReturhFrameD; 
Processlnternal.DisablelnterruptsD; 
DO 

OPEN pCR; . 
xferTrapStatus ~ XferTrap.ReadXTSD; 
IF xferTrapStatus = on THEN XferTrap.WriteXTS[skip1]; . 
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last Entry 4- timeOnEntry; 
lastExit ~ System.GetClockPulsesD; 
Processlnternal.Enablelnterrupts[]; 
TRANSFER WITH state; 
Processl nternal.Disablelnterru pts[]; 
state ~ STATE; 
timeOnEntry ~ System.GetClockPulsesO; 
state.dest ~ frame ~ Frame.GetReturnFrame[]; 

IF -measuringNow THEN 
BEGIN lastEntry ~ lastExit; lastPerfEntry ~ timeOnEntry; END; 

lastOverhead 4- lastExit - lastEntry; 
lastPerfEntry ~ lastPertEntry + lastOverhead; 
IF lastCall = pert THEN 

BEGIN 
perf Time ~ perf Time + lastOverhead; 
totalTime ~ totalTime + lastOverhead; 
END 

ELSE 
FOR leg 4- @legTab[O], leg + slzE[Leg] UNTIL leg = @legTab[nextLeg] DO 

IF leg.owner # PSB.nuliHandle THEN leg.start ~ leg.start + lastOverhead; 
ENDLOOP; 

nodelD 4- [pc: PrincOps.BytePC[frame.pc], frame: frame.accesslink]; 
breakType ~ normal; 
FOR i IN [O .. breakBlock.count) DO 

ubb ~ @breakBlock.blocks[i]; 
IF nodelD = [frame: ubb.frame, pc: ubb.pc] THEN 

BEGIN 
state.instbyte ~ ubb.inst; 

. node ~ @nodeTab[O]; 
IF process # PSB.nuliHandle AND process # ProcessOperations.ReadPSBO 

THEN BEGIN breakType ~ other; EXIT END; 
FOR id IN. [O .. nextNode) DO 

IF nodelD = node.id THEN GOTO found Entry; 
node 4- node + slzE[Node]; 
ENDLOOP; 

IF nextNode < MaxNodes THEN 
BEGIN 
id ~ nextNode; 
nextNode ~ nextNode + 1; 
node'!' ~ 

rid: nodelD, hitsLow: 0, hitsHigh: 0, overflowed: FALSE, 
hist: NuIiNist]; 

GO TO found Entry; 
END 

ELSE BEGIN breakType ~ other; EXIT END; 
END; 

REPEAT 
found Entry =) 

BEGIN 
breakType ~ perf; 
IF (node.hitsLow ~ node.hitsLow + 1) = 0 THEN 

IF (node.hitsHigh ~ node.hitsHigh + 1) = 0 THEN 
node.overflowed ~ TRUE; 

IF node.hist # NuliHist ANO "'ubb.counterL THEN 
BEGIN 
10cL ~ 

IF ubb.localL THEN frame + LOOPHOLE[ubb.ptrL,CARDINAL] 
ELSE ubb.ptrL; 
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fd 4- [offset: 0, posn: ubb.posnL, size: ubb.sizeL]; 
value ~ ReadField[locL, fd]; 
hist 4- @histBase[node.hist]; 
hist.count 4- hist.count + 1; 
hist.sum ~ hist.sum + value; 
IF LOOPHOLE[hist.base, LongNumber].Iowbits ) value THEN 

hist.underflow 4- hist.underflow + 1 
ELSE 

BEGIN 
value ~ 

{value - LOOPHOLE[hist.base, LongNumber].lpwbits)/hist.scale; 
IF hist.class = log THEN 

IF (word 4- value) # 0 THEN 
FOR value DECREASING IN [0 .. 15] DO 
. IF word < 0 THEN EXIT; word ~ wmd*2; ENDLOOP; 

IF value < hist.nBuckets THEN 
hist.buckets[value] 4- hist.buckets[va!ue] + 1 

ELSE hist.overflow 4- hist.overflow + 1; 
END; 

END; 
END; 

ENDLOOP; 

IF breakType = perf THEN 
BEGIN 
lastLegTime 4- timeOnEntry - lastPerfEntry; 
totalTime ~ totalTime + lastLegTime; 
IF trackLeg # none THEN 

BEGIN 
stiliMustDoLastLeg 4- TRUE; 
FOR leg 4- @legTab[O], leg + slzE[Leg] UI\'TIL leg 

IF leg.owner # PSB.nullHandle THEN 
BEGIN 
leg.start 4- leg.start + lastOverhead; 
IFid = leg.to THEN 

BEGIN 

@legTab[nextLeg] DO 

IF leg.owner # ProcessOperations.ReadPSB[] THEN 
leg.so~elgnored ~ TRUE 

ELSE 
BEGIN 
leg.owner ~ PSB.nuIiHandle; 
IF lastlO = leg.from THEN stillMustDoLastLeg ~ FALSE; 
IF (leg.hitsLow ~ leg.hitsLow + 1) = 0 THEN 

IF (ieg.hitsHigh ~ leg.hitsHigh + 1) = 0 THEN 
leg.overflowed 4- TRUE; 

timeSpent.lc ~ timeOnEntry - leg.start; 
leg.sum ~ !eg.sum + timeSpenUc; 
IF leg.hist # NullHist THEN 

BEGIN 
hist ~ @histBase[leg.hist]; 
hist.count ~ hist.count + 1; 
hist.sum ~ hist.sum + timeSpentlc; 
IF hist.base ) timeSpent.lc THEN 

hist.underflow 4- hist.underflow + 1 
ELSE 

BEGIN 
timeSpent.lc ~ timeSpent.lc - hist.base; 
longval.highbits ~ BITSHIFT[ 
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tirneSpent.highbits, -hist.scale]; 
longval.lowbits ... 

BITSHIFT[timeSpentlo'lJbits, -hist.scale] + BITSHIFT[ 
timeSpent.highbits, 16 - hist.scale]; 

IF hist.class = log THEN 
IF (word ... longval.highbits) # 0 THEN 

FOR value DECREASING IN [16 .. 31] DO 
IF word < 0 THEN EXIT; word'" word*2; ENDLOOP 

ELSE 
IF (word ... longval.lowbits) # 0 THEN 

FOR value DECREASING IN [0 .. 15] DO 
IF word < 0 THEN EXIT; word'" word*2; ENDLOOP 

ELSE value ... 0 
ELSE 

value ~ 
IF Ion gval. high bits # 0 THEN hist.nBuckets 
ELSE longval.Jowbits; 

IF value < hist.nBuckets THEN 
hist.buckets[vah.ie] ~ hist.buckets[value] + 1 

ELSE hist.overflow ... hist.overflow + 1; 
END; 

END; 
END; 

END 
ELSE IF trackLeg = successor THEN leg.owner ... PSB.nuI/Handle; 
END; 

IF id = leg.from THEN 
BEGIN 
leg.start ... timeOnEntry; 
IF leg.owner # PSB.nullHandle THEN leg.somelgnored ~ TRUE; 
leg.owner ... ProcessOperations.ReadPSB[]; 
END; 

ENDLOOP; 
free to FALSE; 
IF addLeg = successor AND stillMustDoLastLeg AND measuringNow THEN· 

BEGiN -
FOR leg ... @legTab[O], leg + sIZE[Leg] UNTIL leg = @legTab[nextLeg] DO 

IF .... Ieg.lock AND leg.from = NuliNode THEN 
BEGIN free ... TRUE; EXIT; END; 

ENDLOOP; 
IF -free AND nextLeg < MaxLegs THEN 

BEGIN 
leg ... @legTab[nextLeg]; 
nextLeg ... next Leg + 1; 
free ... TRUE 
END; 

IF free THEN 
BEGIN 
legt ... 

[start: timeOnEntry, from: lastlO, to: id, lock: FALSE, 
somelgnored: FALSE, owner: PSB.nullHandle, hitsLow: 1, 
hitsHigh: 0, sum: lastLegTime, hist: NullHist, 
overflowed: FALSE]; 

IF id = lastlO THEN leg.owner ... ProcessOperations.ReadPSB[]; 
still~ustDoLastLeg ~ FALSE; 
END; 

END; 
END; 

END; 
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SELECT breakType FROM 
perf = > 

BEG!N 
la5tl0 to id; 
measuringNow ... TRUE; 
tota!Breaks ~ totalBreaks + 1; 
lastPerfEntry ... t1meOnEntry; 
lastCaJl ... perf; 
END; 

normal => 
BEGIN 
esv.state ~ @~tate; 
esv.reason ... worrybreak; 
DO 

SwapToOebugger[esv]; 
-- now subtract out time spent in the debugging world 
lastCali ... normal; -
SELECT esv.reason FROM proceed = > EXIT; ENDCASE; 
esv.reason ~ return; 
ENDLOOP; 

END; 
ENDCASE = > lastCall ~ normal; 

Et-.!DLOOP; 
END; 

END. 

6 

July 29, 1980 9:03 AM McJones Remove superseded kill, showscreen handlers oUvk.lnitorBreaks 
September 15, 1980 3:51 PM McJones XferTrap 
September 19, 1980 10:04 AM Johnsson PrincOps breaks; mergen monitor and break handler m 
uodules 
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-- Heaplmpl.mesa (fast edited by: McJones on: August 5, 1980 1:54 PM) 

DIRECTORY 
Environment USING [maxPageslnMDS. PageCount. wordsPerPage]. 
Heap USING [Create. CreateMDS. defaultSwapUnit. ErrorType. NWords]. 
Iniine USING [LoV/Half], . 
MiscPrograms USING 0. 
PilotSwitches USING [switches --.u--]. 
Runtime USING [GetCaller]. 
Space USING [ 

Create. CreateUniformSwapUnits. Delete. Error. GetAttributes. GetHandle. 
Handle, InsufficientSpace, LongPointer. Map. mds. nuliHandle, PageCount. 
PageFromLongPointer. virtual Memory ], 

SpecialHeap USING 0, 
SpecialSpace USING [MakeResident. MakeSwappable]. 
System Internal USING [Unimplemented]. 
Zone USING [ . 

AddSegment. Base. Create, FreeNode. GetAttributes. GetSegmentAttributes. 
Handle, MakeNode, minimumNodeSize, nullSegment, RemoveSegment, SegmentHandle, 
SetChecking, Status], . 

Zonelnternal USING [NodeHeader, ZoneHeader]; 

Heaplmpl: MONITOR 
IMPORTS 

Heap, Inline, PilotSwitches, Runtime, Space. SpecialSpace, Systemlnternaf. 
Zone 

EXPORTS Heap, MiscPrograms. SpecialHeap = 
BEGIN 

-- Types 

NWords: TYPE = Heap.NWords; 

UncountedZoneRep: TYPE = LONG POINTER TO UncountedZoneObject; 
UncountedZoneObject: TYPE = MACHINE DEPENDENT RECORD [ 

procs(O:0 .. 31}: LONG POINTER TO Procs, data{2:0 .. 31}: Handle]; 
Procs: TYPE = MACHINE DEPENDENT RECORD [ 

Make{O): PROCEDURE [UNCOUNTED ZONE. NWords] RETURNS [LONG POINTER]. 
. Free(1): PROCEDURE [UNCOUNTED ZONE. LONG POINTER] 
-- could add other generic Heap operations fJere 
]; 

Hand Ie: TYPE = LONG POINTER TO Data; 

MDSZoneRep: TYPE = POINTER TO MDSZoneObject; 
MDSZoneObject: TYPE = MACHINE DEPENDENT RECORD [ 

procs{0:0 .. 15): POINTER TO MDSProcs. data(1:0 .. 15): MDSHandle]; 
MDSProcs: TYPE = MACHINE DEPENDENT RECORD [ 

Make(O): PROCEDURE [MDSZone, NWords] RETURNS [POINTER], 
Free(1): PROCEDURE [MDSZone, POINTER] 
-- could add other generic (MDS) Heap operations here 
]; 

MDSHandle: TYPE = POINTER TO Data; 

Data: TYPE = RECORD [ 
seal: INTEGER +- currentSeal, 
parent: Space. Handle. . 
base: Zone.Base, -- = Space.LongPointer[parentj 
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zH: Zone. Handle, 
resident: BOOLEAN +- FALSE, 
ownerChecking. checking: BOOLEIo.N, 
increment, swapUnit: Enviror.~ent.PageCount, 
threshold, largeNodeThreshold: NvVords, 
lc:.rgeNodes: LO~G PO:NTER TO LargeNodeHeader +- NIL, 
vp: 

SELECT OVERLAID * FROM 
normal =) fuz~: UncountedZoneObject], 
mds =) [mzo: MDSZoneObject], 
ENDCASE]; 

LargeNodeHeader: TYPE = MACHiNE DEPENDENT RECORD [ 
next(O): LONG POINTER TO LargeNodeHeader, 
nodeHeader(2): inuse Zonelnternal.NodeHeader, 
node(3): ARRAY [0 .. 0) OF RECORD [UNSPECIFIED]]; 

-- Constants 

cu nentSeal: INTEGER = 12345; 
defaultSwapUnit: Space.PageCount = Heap.defaultSwapUnit; 
pMOS: LONG POINTER = Space.LongPointer[Space.mds]; 
nodeOverhead: CARDINAL = slzE[inuse ZonelnternaI.NodeHeader]; 
zoneOverhead: CARDINAL = SlzE[ZonelnternaI.ZoneHeader] + nodeOverhead; 
minimumNodeSize: PUBLIC NWords = Zone.minimumNodeSize; 
initial: Environment.PageCount +- 2; 
initialMDS: Environment.PageCount +- 2; 
standardProcs: Procs +- [Make: MakeNode, Free: FreeNode]; 
standardMDSProcs: MDSProcs +- [Make: MakeMDSNode, Free: FreeMDSNode]; 
hyperSpace: Space.Handle; -- initialized in InitializeHeap 
systemZone: PUBLIC UNCOUNTED ZONE; -- initialized in InitializeHeap 
systemMDSZone: PUBLIC MDSZone = Heap.CreateJvlDS[initial: initiaIMDS]; 

-- Initialization (MiscPrograms) 

Initia/izeHeap: PUBLIC PROCEDURE = 
BEGIN . . 
-- Because UtilityPifot currently cnly allows one level of spaces, WIth parent equal to 
-- virtualMemory or mds, we can't support general "hyper" heaps. We make a special 
-- case of systemZone, by identifying it with systemMDSZone. 
IF PilotSwitches.switches.u = down THEN -- UtilityPilot 

BEGIN 
uz: UncountedZoneRep = systemMDSZone.NEw[ 

UncountedZoneObject .. 
[procs: @standardProcs, . 

data: LOOPHOLE[systemMDSZone, MDSZoneRep].data]]; 
hyperSpace +- Space.nuIiHandle; -- Heap. Create unimplemented in UtiJityPilot 
systemZone +- LOOPHOLE[uz]; 
END 

ELSE 
BEGIN 
hyperSpace +- Space.Create[ . 

parent: Space.virtuaIMemory. siZe: Environment.maxPageslnMDS]; 
systemZone +- Heap.Create[initial: initial] . 
END; 

END; 
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-- Heap implementation 

Create:' PUBLIC PROCEDURE [ 
initial: Environment.PageCount, parent: Space.Handle, 
increment, swapUnit: Environment.PageCount, 
threshold, largeNodeThreshold: NWords. ownerChecking. checking: BOOLEAN] 
RETURNS [UNCOUNTED ZONE] = 
BEGIN 
h: Handle; 
IF PilotSwitches.switches.u = down THEN ERROR SystemlntE?rnaI,Unimplemented; 
IF parent = Space.nuliHandle THEN parent +- hyperSpace; 
h ~ CreateHeap[ 

initial, parent,' increment, swapUnit, threshold, largeNodeThreshold, 
ownerChecking. checking]; . 

h.uzo ~ [procs: @standardProcs. data: h]; 
RETURN[LOOPHOLE[@h.uzo]] 
END; 

CreateMDS: PUBLIC PROCEDURE [ 
initial: Environment.PageCount, increment, swapUnit: Environment.PageCount, 
threshold, largeNodeThreshold: NWords, ownerChecking, checking: BOOLEAN] 
RETURNS [MDSZone] = 
BEGIN 
h: MDSHandie = Narrow[ 

CreateHeap[ 
initial, Space.mds. increment, swapUnit, threshold, largeNodeThreshold, 
ownerChecking, checking)]; 

h.mzo ~ [procs: @standardMDSProcs, data: h]; 
RETURN[LOOPHOLE[@h.uzo]] 
END; 

CreateHeap: PROCEDURE [ 
initial: Environment.PageCount, parent: Space.Handle, 
increment, swapUnit: Environment.PageCount, 
threshold, largeNodeThreshold: NWords, ownerChecking, checking: BOOLEAN] 
RETURNS [Handle] = 
BEGIN 
zH: Zone.Handle; 
status: Zone.Status; 
heap: Zone.Base RELATIVE POINTER TO Data; 
base: Zone.Base; 
seg: LONG POINTER; 
IF initial = 0 THEN initial ~ 1; -- since not yet ready to extend 
base ~ Space.LongPointer[parent]; 
seg ~ MakeSpace[ 

parent: parent, pages: initial, swapUnit: swapUnit, resident: FALSE! 
Space.lnsufficientSpace =) GOTO InsufficientSpace]; 

[zH: zH. s: status] ~ Zone.Create[ 
storage: seg, length: initial*Environment.wordsPerPage, zoneBase: base, 
threshold: threshold, checking: checking]; 

IF status .... = okay THEN ERROR Error[otherError]; 
[heap, status] ~ Zone.MakeNode[zH: zH, n: slzE[Data]]; 
IF status .... = okay THEN ERROR Error[otherError]; 
base[heap] ~ 

[parent: parent, base: base, zH: zH, ownerChecking: ownerChecking, 
checking: checking. increment: increment, swapUnit: swapUnit, 
threshold: threshold, largeNodeThreshold: largeNodeThreshold, vp: NULL]; 
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RETURN[@base[heap]] 
EXITS InsufficientSpace =) ERROR Error[insufficientSpace] 
END; 

Delete: PUBLIC PROCEDURE [z: UNCOUNTED ZONE, checkEmpty: BOOLEAN] = 
BEGIN OPEN rep: LOOPHOLE[z, UncountedZoneRep]; 
DeleteHeap[rep.data, checkEmpty]; 
END; 

DeleteMDS: PUBLIC PROCEDURE [z: MDSZone, checkEmpty: BOOLEAN] = 
BEGIN OPEN rep: LOOPHOLE[z, MDSZoneRep]; 
DeleteHeap[rep.data. checkEmpty]; 
END; 

DeleteHeap: P'ROCEDURE [h: Handle, checkEmpty: BOOLEAN] = 
BEGIN 
Delete5pace: PROCEDURE [ 

sH: Space.Handle, isLargeNode: BOOLEAN, segH: Zone.SegmentHandle] = 
BEGIN 
IF checkEmpty AND 

(isLargeNode OR segH ... = Zone.nuliSegment AND Zone.RemoveSegment[ 
h.zH, segH].s .... = okay) THEN ERROR Error[invalidHeap]; 

Space.Delete[sH]; 
END; 

EnumerateSpaces[h, DeleteSpace]; 
END; . 

MakeNode: PUBLIC PROCEDURE [z: UNCOUNTED ZONE, n: NWords] 
RETURNS [p: LONG POINTER] = 
BEGIN 
h: Handle = LOOPHOLE[z, UncountE;dZoneRep].data; 
r: Zone.Base RELATIVE POIf'..'TER; 
status: Zone.Status; 
IF h.ownerChecking THEN n ~ n + 1; 

.IF n ) = h.largeNodeThreshold THEN p ~ MakeLargeNode[h, n] 
ELSE . 

DO 
[node: r, s: status] ~ Zone.MakeNode[zH: h.zH, n: n]; 
SELECT status FROM 

okay =) BEGIN P ~ @h.base[r]; EXIT END; 
noRoomlnZone =) ExpandHeap[h, PagesForNewSegment[n]]; 
ENDCASE =) ERROR Error[invalidHeap]; 

ENDLOOP; 
IF h.ownerChecking THEN BEGIN pt +- Runtime.GetCallerD; p +- p + 1 END; 
END; 

FreeNcde: PUBLIC PROCEDURE [z: UNCOUNTED ZONE, p: LOII:G PO!NTER] = 
BEGIN 
h: Handle = LOOPHOLE[z, UncountedZoneRep].data; 
IF h.ownerChecking THEN p ~ p - 1; 
IF 

LOOPHOLE[p - slzE[inuse Zonelnternal.NodeHeader], LONG POINTER TO 
Zonelnternal.NodeHeader].Iength - nodeOverhead < h.largeNodeThreshold THEN 

SELECT Zone.FreeNode[zH: h.zH. p: p] FROM -- surely regular node 

okay = > NULL; 
invalid Node =) ERROR Error[invalidNode]; 
ENDCASE =) ERROR Error[invalidHeap] 

ELSE FreeLargeOrRegularNode[h, p] -- possibly large node 
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END; 

. MakeMDSNode: PUBLIC PROCEDURE [z: MDSZone, n: NWords] RETURNS [p: POINTER] = 
BEGIN 
h: Handle = LOOPHOLE[z, MDSZoneRep].data; 
status: Zone.Status; 
IF h.ownerChecking THEN n ~ n + 1; 
-- since we can't delete space in UtilityPilot, treatJarge as small 
IF n ) = h.largeNodeThreshold AND PilotSwitches.switches.u = up THEN 
. P ~ Narrow[MakeLargeNode[h, nll 

ELSE 
DO' 

[node: LOOPHOLE[p, Zone.Base RELATIVE POINTER], s: status] ~ 
Zone.MakeNode[zH: h.zH, n: n]; 

SELECT status FROM 
okay =) EXIT; 
noRoomlnZone =) ExpandHeap[h, PagesForNewSegment[n]]; 
ENDCASE =) ERROR Error[invalidHeap] 

ENDLOOP;. . 
IF h.ownerChecking THEN BEGIN p1' ~ Runtime.GetCallerO; p ~ p + 1 END; 
END; 

FreeMDSNode: PUBLIC PROCEDURE [z: MDSZone, p: POINTER] = 
BEGIN 
h: Handle = LOOPHOLE[z, MDSZoneRep].data; 
IF h.ownerChecking THEN p ~ P - 1; 
IF 

LOOPHOLE[p - slzE[inuse Zonelnternal.NodeHeader], POINTER TO 
Zonelnternal.NodeHeaaer].Iength - (lodeOverhead < h.largeNodeThreshold TtiEN 

. SELECT Zone.FreeNode[zH: h.zH, p: p] FROM -- surely regular node 

okay =) NULL; 
invalid Node =) ERROR Error[invalidNode]; 
ENDCASE =) ERROR Error[invalidHeap] 

ELSE FreeLargeOrRegularNode[h, p] -- possibly large node 

END; 

GetAttributes: PUBLIC PROCEDURE [z: UNCOUNTED ZONE] 
RETURNS [ 

parent: Space. Handle, 
heapPages, largeNodePages, increment, swapUnit: Environment.PageCount, 
threshold, largeNodeThreshold: NWords, ownerChecking, checking: BOOLEAN] = 

BEGIN OPEN data: LOOPHOLE[z, UncountedZoneRep].data; 
[parent: parent, heapPages: heapPages, largeNodePages: largeNodePages, 

increment: increment, swapUnit: swapUnit, threshold: threshold~ 
largeNodeThreshold: largeNodeThreshold, ownerChecking: ownerChecking] ~ 
GetAttributesHeap[@data]; . 

END; 

GetAttributesMDS: PUBLIC PROCEDURE [z: MDSZone] 
RETURNS' [ 

heapPages, largeNodePages, increment, swapUnit: Environment.PageCount, 
threshold, largeNodeThreshold: NWords, ownerChecking, checking: BOOLEAN] = 

BEGIN OPEN data: LOOPHOLE[z, MDSZoneRep].dat6.; 
[parent:, ~- :: Space.mds 

heapPages: heapPages, largeNodePages: largeNodePages, increment: increment, 
swapUnit: swapUnit, threshold: threshold, 
largeNodeThreshold: largeNodeThreshold, ownerChecking: ownerChecking] ~ 
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GetAttributesHeap[@data]; 
END; 

GetAttributesHeap: PROCEDURE [h: Handle] 
RETURNS [ 

parent: Space. Handle, 
heapPages, largeNodePages, increment, swapUnit: Environment.PageCount, 
threshold, largeNodeThreshold: NWords, ownerChecking, checking: BOOLEAN] = 

BEGIN 
CountSpace: PROCEDURE [ 

sH: Space.Handle, isLargeNode: BOOLEAN, segH: Zone.SegmentHandle] = 
BEGIN . . 
pages: Environment.PageCount = Space.GetAttnbutes[sH].slze; 
IF isLargeNode THEN largeNodePages ~ largeNodePages + pages 

. ELSE -- main or extension segment --heapPages ~ heapPages + pages; 
END; 

heapPages +- largeNodePages ~ 0; 
EnumerateSpaces[h, CountSpace]; 
RETURN[ 

parent: IF h.parent = hyperSpace THEN Space.nullHandle ELSE h.parent, 
heapPages: heapPages, largeNodePages: largeNodePages, 
increment: h.increment, swapUnit: h.swapUnit, threshold: h.threshol~, 
largeNodeThreshold: h.largeNodeThreshold, ownerChecking: h.ownerChecking, 
~hecking: h.checking] . 

END; 

Expand: PUBLIC PROCEDURE [z: UNCOUNTED ZONE, pages: Space.PageCount] = 
BEGIN ExpandHeap[LOOPHOLE[z, UncountedZoneRep].data, pages]; END; 

ExpandMDS: PUBLIC PROCEDURE [z: MDSZone, pages: Space.PageCount] = 
BEGIN ExpandHeap[LOOPHOLE[z, MDSZoneRep].data, pages]; END; 

ExpandHeap: PROCEDURE [h: Handle, pages: Space.PageCount] = 
-- Add a segment of the specified size (or h.increment if that is larger) to h. 
BEGIN 
status: Zone.Status; 
pages +- MAx[pages, h.increment]; 
[sH:, s: status] ... Zone.AddSegment[ 

zH: h.zH, 
storage: MakeSpace[ 
h.parent, pages, h.swapUnit, h.resident ! 
Space.lnsufficientSpace =) GOTO InsufficientSpace; 
Space.Error =) GOTO UnsuitableParent], 
length: pages*Environment.wordsPerPage]; 

IF status'" = okay THEN ERROR Error[otherError]; 
EXITS .. 

InsufficientSpace =) RETURN WITH ERROR Error[insufflclentSpace]; 
UnsuitableParent =) RETURN WITH ERROR Error[unsuitableParent]; 

END; 

Prune: PUBLIC PROCEDURE [z: UNCOUNTED ZONE] = 
BEGIN PruneHeap[LOOPHOLE[z, UncountedZoneRep].data]; END; 

PruneMDS: PUBLIC PROCEDURE [z: MDSZone] = 
BEGIN PruneHeap[LOOPHOLE[z, MDSZoneRep].data]; END; 

PruneHeap: PROCEDURE [h: Handle] = 
BEGiN . 
PruneSegment: PROCEDURE [ 
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sH: Space.Handle, isLargeNode: BOOLEAN, segH: Zone.SegmentHandle] = 
BEGIN' 
IF -isLargeNode AND segH ... = Zone.nuliSegment THEN 

_. only interested in extension segments 
SELECT Zone.RemoveSegment[h.zH, segH].s FROM 

okay = > Space.Oelete[sH]; 
nonEmptySegment = > NULL; 

ENDCASE = > ERROR Error[invalidHeap]; 
END; 

EnumerateSpaces[h, PruneSegment]; 
END; 

CheckOwner: PUBLIC PROCEDURE [p: LONG POINTER] = 
BEGIN IF (p - 1)1' :-- = Runtime.GetCallerD THEN ERROR Error[invalidOwner]; END; 

SetChecking: PUBLIC PROCEDUR.E [z: UNCOUNTED ZONE, checking: BOOLEAN] = 
BEGIN SetCheckingHeap[LOOPHOLE[z, UncountedZoneRep].data, checking]; END; 

SetCheckingMDS: PUBLIC PROCEDURE [z: MDSZone, checking: BOOLEAN] = " 
BEGIN SetCheckingHeap[LOOPHOLE[z, MDSZoneRep].data, checking]; END; 

SetCheckingHeap: PROCEDURE [h: Handle, checking: BOOLEAN] = 
BEGIN 
IF Zone.SetChecking[zH: h.zH, checking: h.checking +- checking].s ... = ok~y THEN 

ERROR Error[invalidHeap]; 
END; 

Error: PUBLIC ERROR [type: Heap.ErrorType] = CODE; 

-- SpecialHeap procedures 

MakeResident: PUBLIC PROCEDURE [z: UNCOUNTED ZONE] = 
BEGIN MakeResidentHeap[LOOPHOLE[z, UncountedZoneRep].data]; END; 

MakeResidentMDS: PUBLIC PROCEDURE [z: MDSZone] = 
BEGIN MakeResidentHeap[LOOPHOLE[z, MDSZoneRep].data]; END; 

MakeResidentHeap: PROCEDURE [h: Handle] = 
" BEGIN 
MakeResident1: PROCEDURE [ 

sH: Space. Handle, isLargeNode: BOOLEAN, segH: Zone.SegmentHandle] = 
BEGIN SpeciaISpace.MakeResident[sH] END; 

EnumerateSpaces[h, MakeResident1]; 
h.resident +- TRUE; 

END; 

MakeSwappable: PUBLIC PROCEDURE [z: UNCOUNTED ZONE] = 
BEGIN MakeSwappableHeap[LOOPHOLE[z, UncountedZoneRep].data]; END; 

MakeSwappableMDS: PUBLIC PROCEDURE [z: MDSZone] = 
BEGIN MakeSwappableHeap[LOOPHOLE[z, MDSZoneRep].data]; END; 

MakeSwappableHeap: PROCEDURE [h: Handle] = 
BEGIN 
MakeSwappable1: PROCEDURE [ 

sH: Space. Handle, isLargeNode: BOOLEAN, segH: Zone.SegmentHandle] = 
BEGIN SpeciaISpace.MakeSwappable[sH] END; 
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" EnumerateSpaces[h,' MakeSwappab!e1]; 
h.resident +- FALSE; 

END; 

-- Miscellaneous 

EnumerateSpaces: PROCEDURE [ 

h: Handle, 
P: PROCEDURE [ 

sH: Space. Handle, isLargeNode: 500LEAN, segH: Zone.SegmentHandle]] = 
-- Call.P once for each space of heap h. There is one space for: 
_. each large node (isLargeNode = TRUE, segH = nul/Handle), 
_ •. one space for the original heap (isLargeNode = FALSE, segH = nul/Handle), and 
_. one space for each extension segment {isLargeNode = FALSE, segH- = nullHandle}. 
-- Things are arranged so P may delete the space: 
-- next of a large node is saved, and 
-- the space fOf the original heap is saved for the last call on P. 
BEGIN 
hasSwapUnits: BOOLEAN = h.swapUnit ... = defaultSwapUnit; 
largeNode, nextLargeNode: LONG POINTER TO LargeNodeHeader; 
firstSeg, seg: LONG POINTER; 

segH, nextSegH: Zone.SegmentHandle; 
-- First enumerate the large node spaces. 
FOR largeNode +- h.largeNodes, nextLargeNode WHILE largeNode ... = NIL DO 

nextLargeNode +- largeNode.next; 
P[SpaceFromLongPointer[largeNode, hasSwapUnits], TRUE, Zone.nuIlSegment]; 
ENDLOOP; 

-- Now enumerate the segments, visiting the original segment last. 
[storage: firstSeg, next: nextSegH} +- Zone.GetAttributes[h.zH]; 
-- Visit all those segments added to the zone. 
WHILE nextSegH ... = Zone.nullSegment DO 

segH +- nextSegH; . 
[storage: seg, next: nextSegH] +- Zone.GetSegmentAttributes[h.zH, segH]; 
P[SpaceFromLongPointer[seg, hasSwapUnits], FALSE, segH]; 
END LOOP; 

-- Final/y visit the segment from the main zone. 
P[SpaceFromLcngPointer[firstSeg, hasSwapUnits], FALSE, Zone.nuIlSegment]; 
END; 

FreeLargeOrRegularNode: ENTRY PROC!:DURE [h: Handle, p: LONG POINTER] = 
-- Free the space created by MakeLargeNode, 
-~ or if this is a false alarm just free a (farge) normal node. 
BEGIN 
prev: LONG POINTER TO LONG POINTER TO LargeNodeHeader ~ @h.largeNodes; 
largeNode: LONG POINTER TO LargeNodeHeader; 
DO 

largeNode ~ prevt; 
IF largeNode = NIL THEN GOTO Regular; 
IF @largeNode.node = P THEN GOTO Large; 
prev +- @largeNode.next; 
REPEf,T 

Large => 
BEGIN 
prev't ~ largeNode.next; 
FreeSpace[p, h.swapUnit ... = defaultS .... 'apUnitl; 
END; 

Regular => 
SELECT Zone.Free~ode[zH: h.zH, p: p] FROM 
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okay = > NULL; . 
invalid Node = > ERROR Error[invalidNode]; 
ENDCASE = > ERROR Error[invalidHeap]; 

ENDLOOP; 
END; 

FreeSpace: PROCEDURE [p: LONG POINTER, hasSwapUnits: BOOLEAN] = 
-- Delete the mapped space containing the address p. 
BEGIN Space.Delete[SpaceFromLongPointer[p, hasSwapUnits]]; END; 

MakeLargeNode: ENTRY PROCEDURE [h: Handle, n: NWords] RETURNS [LONG POINTER] = 
-- Make a space to hold a la;ge node, and add it to h's largeNodes list. 
BEGIN 
largeNode: LONG POINTER TO LargeNodeHeader = MakeSpace[ 

h.parent, PagesForWords[n + slzE[LargeNodeHeader]], h.swapUnit, h.resident I 
Space.lnsufficientSpace = > GOTO InsufficientSpace; 
Space.Error = > GOTO UnsuitableParent]; 

largeNode"t +-
[next: h.largeNodes, 

nodeHeader: [length: n + nodeOverhead, extension: inuseO], node: NULL]; 
h.largeNodes +- largeNode; 
RETURN[@largeNode.node] 
EXITS 

InsufficientSpace = > RETURN WITH ERROR Error[insufficientSpace]; 
UnsuitableParent = > RETURN WITH ERROR Error[unsuitableParent]; 

END; 

MakeSpace: PROCEDURE [ 
parent: Space. Handle, pages, swapUnit: Environment.PageCount, 
resident: [300LEAN] RETURNS [LONG POINTER] = 
--1.;1ake a data space, and perhaps (one level of) swap units. 
BEGIN 
sH: Space. Handle = Space.Create[size: pages, parent: parent]; 
IF swapUnit -.= defaultSwapUnit THEN 

Space.CreateUniformSwapUnits[size: swapUnit, parent: sH]; 
Space.Map[sH]; 
IF resident THEN SpeciaISpace.MakeResident[sH]; 
RETURN[Space.LongPointer[sHll 
END; 

Narrow: PROCEDURE [p: LONG POINTER] RETURNS [POINTER] = 
-- Convert a long pOinter assumed to point into this mds into a short pointer. 
BEGIN RETURN[LOOPHOLE[lnline.LowHalf[p - pMOS], POINTER]] END; 

PagesForNewSegment: PROCEDURE [n: NWords] RETURNS [Space.PageCount] = 
BEGIN RETURN[PagesForWords[zoneOverhead + nodeOverhead + n]] eND; 

PagesForWords: PROCEDURE [n: NWords] RETURNS [Environment.PageCount] = 
-- Calculate the number of whole pages to hold n words. 
INLINE . 
BEGIN RETURN[(n + Environment.wordsPerPage - 1)/Environment.wordsPerPage] END; 

SpaceFromLongPointer: PROCEDURE [p: LONG POINTER, hasSwapUnits: BOOLEAN] 
RETURNS [sh: Space.Handle] = 
-- Find the mapped space containing the address p. 
BEGIN . 
space: Space. Handle = Space.GetHandle[Space.PageFromLongPointer[p]]; 
parent: Space.Handle = Space.GetAttributes[space].parent; . 
RETURN[IF hasSwapUnits THEN parent ELSE space] 

Heaplmpl.mesa. 15-Aug-80 15:10:56 

9 

9 

Heaplmpl.mesa. 

END; 

END. 

15-Aug-80 15:10:56 

McJones Create file 
McJones Convert back to Amargosa 
McJones Reconvert to Mesa 6 

10 

May 23, 1980 1:45 PM 
June 10, 1980 4:32 PM 
June 11, 1980 2:54 PM 
June 30, 1980 4:38 PM McJones Identify systemHeap with SystemMDSHeap if UtilityPilo 
4< 4<t 

July 8, 1980 5:06 PM McJones Don't catch Space.lnsufficientSpace in MakeSpace 
July 19, 1980 3:40 PM Iv1cJones New ZONE representation; fix bugs in large node detec 
Ution and shortening large node pointer in MakeMDSNode; store large node header right in large 
Unode 
July 24, 1980 10:07 AM McJones Identify sy'stemHeap with SystemMDSHeap if UtiJityPiJo 
Ht (again/) . 
July 26, 1980 3:24 PM Forrest If UtilityPilot treat large MDS nodes same as if small 
August 4, 1980 6:17 PM McJones Large nodes and expansions of resident heap must be 
umade resident; EnumerateSpaces must be prepared for deletion of large node space; repackag. 
He Expand for export 
August 5, 1980 1:54 PM McJones systemZONE = )SystemZone; delete {Make/Free}[Iv1D 
**S]String procedures made inline in Heap 
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-- Swapper>ResidentHeaplmpl.mesa (fast edited by Knutsen on April 14, 1980 9:12 AM) 

DIRECTORY 
Environment: FROM "Environment" USING [Base, Long, wordsPerPage], 
Inline: FROM "Inline" USING [BITAND], 
MiscPrograms: FROM "MiscPrograms", 
ResidentHeap: FROM "ResidentHeap" USING [first64K], 
ResidentMemory: FROM "ResidentMemory" USING [Allocate, Free, Location], 
Runtimelnternal: FROM "Runtimelnternal" USING [WorryCaIlDebugger], 
Zone: FROM "Zone" USING [ 

AddSegment, Alignment, BlockSize, Create, FreeNode, Handle, MakeNode, 
Split"Node, Status], 

Zonelnternal: FROM "Zonelnternal" USING [NodeHeader]; 

.ResidentHeaplmpl: MONITOR 
IMPORTS Inline, ResidentMemory, Runtimelnternal, Zone 
EXPORTS ResidentHeap, MiscPrograms = . 
BEGIN 

Global t)'pes 
InuseNodePointer: TYPE POINTER TO inuse Zonelntenial.NodeHeader; 

Global constants for the residem heap (these should be adjusted to best reflect the de 
•• mands of Pilot) 

--Warning: The next two constants must be one as some of the clients of this module on some pr 
Hocessors can not have an object crossing a page boundary. (For instance, IOCB's can not eros 
.". S a page boundary on the Dandelion.) . 

initialHeapSize: CARDINAL ~ 1; 
--pages (this is what pilot currently needs initially) 
heapSizelncrement: CARDINAL ~ 1; --pages 
maxExtraSegments: CARDINAL ~ 18; --increments; testPackage>rs232C needs these 
inuseNodeHeaderSize: CARDINAL = slzE[inuse ZonelnternaI.NodeHeader]; 
largeObjectThreshold: Zone.BlockSize = Environment.wordsPerPage/2; 
-- any objects this size or larger will be allocated as separate pages and not in residentZone. 
largeNodeThreshold: Zone.BlockSize = largeObjectThreshold + inuseNodeHeaderSize; 

Global variables for the resident heap 
residentZone: PUBLIC Zone. Handle; 
status: Zone.Status; 
base: Environment.Base = ResidentHeap.first64K; --to save typing! 
numberOfExtraSegments: CARDINAL ~ 0; --

Statistical counters 
allocates, frees, splits: CARD:NAL ~ 0; 
alignmentDistribution: ARRAY Zone.Alignment OF CARDINAL ~ ALL[O]; 
sizeDistribution: ARRAY [O .. nSizes] OF CARDINAL ~ ALL[O]; 
nSizes: CARDINAL = 11; 
sizes: ARRAY [O .. nSizes) OF Zone.BlockSize = 

[4, 8, 12, 16, 24, 32, 48, 64, 128, 256, 512]; 

InitializeResidentHeap: PUBLIC PROCEDURE = 
BEGIN 
[residentZone, status] ~ Zone.Create[ 

storage: ResidentMemory.Allocate[first64K, initialHeapSize], 
length: Environment.wordsPerPage*initiaIHeapSize, zoneBase: base]; 

IF status .... = okay THEN 
DO RuntimelnternaI.WorryCaIiDebugger["Can't init resident heap"] ENDLOOP; 

END; 
Implementation of the heap operations 

FreeNode: PUBLIC ENTRY PROCEDURE [p: Environment.Base RELATIVE POINTER] 
RETURNS [s: Zone. Status] = 
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BEGIN 
nodeP: InuseNodePointer = LOOPHOLE[RelativePoiriterToPointer[ 

p - inuseNodeHeaderSize]]; 
frees ~ frees + 1; 
IF nodeP.length ) = largeNodeThreshold THEN 

BEG!N 

2 

-- Assumption: alignments are at no greater than single page boundaries. Otherwise, Words 
**ToPages is not returning the actual number of pages allocated 

ResidentMemory .Free[first64K, Words T oPages[nodeP .length], @base[p]]; 
RETURN[okay]; 
END .. 

ELSE RETURN[Zone.FreeNode[zH: residentZone, p: @base[p]]]; 
END; 

In.c rement: PRIVATE ENTRY PROCEDURE [count: POINTER TO CARDINAL] = INLINE 
BEGIN count'!' ~ count'!' + 1; END; 

. LargeNode: PROCEDURE [node: Environment.Base RELATIVE POINTER] 
RETURNS [BOOLEAN] = 
BEGIN . 
nodeP: InuseNodePointer = LOOPHOLE[RelativePointerToPointer[ 

node - inuseNodeHeaderSize]]; 
RETURN[nodeP.length ) la~geNodeThreshold]; 
END; 

MakeNode: PUBLIC ENTRY PROCEDURE [n: Zone.BlockSize, alignment: Zone.Alignment] 
RETURNS [node: Envirol)ment.Base RELATIVE POINTER, s: Zone.Status] = 
BEGIN 
UpdateCounts: PROCEDURE = 

BEGIN 
i: [O .. nSizes); 
allocates ~ allocates + 1; 
alignmentDistribution[alignment] ~ alignmentDistribution[alignment] + 1; 
FOR i IN [O .. nSizes) DO 

IF n < sizes[i] THEN 
BEGIN sizeDistribution[i] ~ sizeDistribution[i] + 1; EXIT; END; 

REPEAT 
FINISHED =) sizeDistribution[nSizes] +- sizeDistribution[nSizes] + 1; 

ENDLOOP; 
END; 

IF n ) = largeObjectThreshold THEN 
BEGIN 
alignmentModulii: ARRAY Zone.Alignment 0;= CARDINAL = [1, 2, 4, 8, 16]; 
-- entry for alignment "ai" is i 
masks: ARRAY Zone.Alignment OF CARDINAL = 

[177777B, 177776B, 1777748, 1777708, 1777608]; 
-- entry for alignment "ai" is 177777B left shifted b)'log2i-1. Thus i must be a power of 2. 
alignmentModulus: CARDINAL; -- CardinaJ'ized version of alignment 
mask: CARDINAL;. -- used to turn a pointer into a pointer to aligned storage 
nodeOffset: CARDINAL; -- Offset of the allocated node 
size: CARDINAL; -- size of the aI/coated node (in words) 
longNooeP: f;nvironment.Long; 
ncdeP: InuseNodePointer; 
alignmentModulus +- alignmentModulii[alignment]; 
m[:.sk ~ masks[alignment]; 
nodeOffset ~ 

Inline.B1TAND[inuseNodeHeaderSize + alignmentModulus - 1, mask] -
inuseNodeHeaderSlze; 

-- align tlle node..so that the data area is properly aligned as per alignment 
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size +: nodeOffset + inuseNodeHeaderSize + n; 
longNodeP.lp +- ResidentMemory.Allocate[first64K, WordsToPages[size]]; 
nodeP +- LOOPHOLE[longNodeP.lowbits + nodeOffset]; 
nodeP'!' +- Zonelnternal.NodeHeader[length: size, extension: inuseO]; 
UpdateCountsD; . 
RETURN[ 

LOOPHOLE[LOOPHOLE[LOOPHOLE[LONG[nodeP + inuseNodeHeaderSize], LONG 
POINTER] - base, Environment.Long].lowbits], okay]; 

END 
ELSE -- Else it is a small object so use residentZone 

BEGIN 
[node, s] +- Zone.MakeNode[zH: residentZone, n: n, alignment: alignment]; 
IF s = noRoomlnZone THEN 

IF numberOfExtraSegments < maxExtraSegments THEN 
BEGIN . 
status +- Zone.AddSegment[ 

zH: residentZone, . 
storage: ResidentMemory.Allocate[first64K, heapSizelncrement], 
length: Envi roninent. wordsPerPage * heapSizelncrement] .s; 

IF status = okay THEN numberOfExtraSegments +- numberOfExtraSegments + 1 
ELSE 

RuntimelnternaI.WorryCaIlDebugger["Resident heap extension error. "]; 
[node, s] +- Zone.MakeNode[zH: residentZone, n: n, alignment: alignment];. 
IF s = noRoomlnZone THEN 

RuntimelnternaI.WorryCaIlDebugger["Node too large for Resident Heap"]; 
END; 

IF S = okay THEN UpdateCountsO; 
END; 

END; 

NodeSize: PUBLIC ENTRY PROCEDURE [p: Environment.Base RELATIVE POINTER] 
RETURNS [n: Zone.BlockSize] = 
BEGIN 
RETURN[ 

LOO p ti 0 LE[RelativePointerToPointer[p - inuseNodeHeaderSize], 
InuseNodePointer] .Iength] 

END; 

RelativePointerToPointer: PRIVATE PROCEDURE [ 
. p: Environment.Base RELATIVE POINTER] RETURNS [POINTER] = 
BEGIN 
10ngNodeP: Environment.Long; 
longNodeP.lp +- @base[p]; 
RETURN[LOOPHOLE[longNodeP.low]]; 
END; 

SplitNode: PUBLIC PROCEDURE [ 
p: Environment.Base RELATIVE POINTER, n: Zone.BlockSize] 
RETURNS [s: Zone.Status] = . 

3 

-- Splitting of large object nodes is not supported due the percieved needs of the clients of larg 
**e nodes 

BEGIN 
Increment[@splits]; 
IF LargeNode[p] THEN RETURN[okay] 
ELSE RETURN[Zone.SplitNode[zH: residentZone, p: @base[p], n: n]]; 
END; 

We rdsTePages: PRIVATE PROCEDURE [n: CARDINAL] RETURNS [CARDINAL] = 
BEGIN 
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'RETURN[(n + Environment.wordsPerPage - 1)/Environment.wordsPerPage]; 
END; 

END. 
LOG 
Time: April 30, 1979 9: 18 PM By: Lauer Action: Created file 

4 

Time: June 2, 1979 10:47 PM By: Lauer Action: Replaced the stub in this file with the real imple 
**mentation of the resident heap 
Time: July 18, 1979 2:57 PM By: Knutsen Action: Merged contents of obsolete ZoneEx 
""tension into Zone and Environment. 
Time: August 17, 1979 4:28 PM By: Lauer Action: Changed initialHeapSize, heapSizelncrement, 
"maxExtraSegments to variables; improved statistics gathering in sizeDistribution 
Time: September 13, 1979 10:48 AM By: Schwartz Action: Allowed nodes slightly lar 
**ger than one page (tor Gateway communication with Xerox 850). and corrected diagnosis of att 
"empts to allocate nodes larger than maxNodeSize. 
Time: November 16, 1979 '9:56 AM By: Forrest Action: Fixed max number of incr 
• ·ement's logic. Made MakeNode an entry procedure, since the test for extending the node has t 
"·0 be "atomic·". 
Time: November 20, 1979 6:54 PM By: Forrest Action: Raised number of increm 
"-en(s to 5, since this. is what TestPackage)Exercise RS232C needs to run. Also incresed initial al 
··Iocation to 3 
Time: April 10, 1980 2:55 PM By:' Luniewski Action: Allocate large objects in the first 64K 
*. but not in. the actual resident zone in order to avoid fragmentation problems in the zone. Also, 
"modify so that small objects do not cross page boundaries. 
Time: April 14, 1980 9: 12 AM By: Knutsen Action: Now STARTed by InitializeResidentH 
"eap. 
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-- Streamlmpl.mesa (/ast edited by: Forrest on: May 23, 1980 12:12 PM) 

DIRECTORY 
BitSlt: FROM "BitBlt" USING [AlignedBBTable, BITBL T, BBptr, BBTableSpace], 
ByteBIt: FROM "ByteBlt", 
Environment: FROM "Environment" USING [ 

bitsPerWord, bitsPerByte, Block, Byte, bytesPerWord], 
Inline: FROM "Inline" USING [LongCOPY], 
MiscPrograms: FROM "MiscPrograms", 
PrincOps: FROM "PrincOps" USING [Unbound Link], 
Stream: FROM "Stream", 
Systemlnternal: FROM "Systemlnternal" USING [Unimplemented]; 

Streamlmpl: PROGRAM 
IMPORTS Inline, BitSlt, System Internal EXPORTS ByteBlt; MiscPrograms, Stream 
BEGIN OPEN Stream; . 
--MiscPrograms.--
InitializeStream: PUBLIC PROCEDURE = 

BEGIN -- may be something here someday -- END; 

EndOfStream: PUBLIC SIGNAL [nextlndex: CARDINAL] = CODE; 
LongBlock: PUBLIC SIGNAL [nextlndex: CARDINAL] :: CODE; 
ShortBlock: PUBLIC ERROR = CODE; 
SSTChange: PUBLIC SIGNAL [SSt: SubSequenceType, nextlndex: CARDINAL] = CODE; 
TimeOut: PUBLIC SIGNAL [nextlndex: CARDINAL] = CODE; 
LeftAndRight: TYPE = MACHINE DEPENDENT RECORD [left, right: Environment.Byte]; 

-- Stream implementation (defaults) 
defaultObject: PUBLIC Object +-

[options: defaultinputOptions, getByte: DefaultGetByte, 
putByte: DefaultPutByte, getWord: DefauItGetWord, putWord: DefaultPutWord, 
get: DefaultGet, put: DefaultPut. setSST: LOOPHOLE[PrincOps.UnboundLink], 
sendAttention: LOOPHOLE[PrincOps.UnboundLink], 
waitAttention: LOOPHOLE[PrincOps.UnboundLink], 
delete: LOOPHOLE[PrincOps.UnboundLink]]; 

Def.aultGetByte: PROCEDURE [sH: Handle] RETURNS [byte: Byte] = 
-- Get one byte, using GetBlock on a one-byte block 
BEGIN 
array: PACKED ARRAY [0 .. 1] OF Byte; 
options: InputOptions = [FALSE, FALSE, FALSE, TRUE, TRUE]; 
IF sH.get = DefaultGet THEN ERROR SystemlnternaLUnimplemented; o +- sH.get[sH. Block[@array, 1, 2], options]; 
RETuRN[array[1]] -- right-justify the byte 

END; 

DefaultGetWord: PROCEDURE [sH: Handle] RETURNS [word: Word] = 
-- Get one word using GetBlock on a two-byte block 
BEGIN OPEN w: LOOPHOLE[word, LeftAndRight]; 
options: InputOptions = [FALSE, FALSE, FALSE, TRUE, TRUE]; 
SELECT TRUE FROM 

sH.getByte - = DefaultGetByte =) 
BEGIN w.left +- sH.getByte[sH]; w.right +- sH.getByte[sH]; END; 

sH.get - = DefaultGet =) 0 +- sH.get[sH, Block[@word, 0, 2], options]; 
ENDCASE =) ERROR Systemlnternal.Unimplemented; 

END; 

DefaultGet: PROCEDURE [sH: Handle, block: Block, options: InputOptions] 
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RETURNS [ 
bytesTransferred: CARDINAL, why: CompletionCode, sst: SubSequenceType] = 

-- Get block, using GetByte repeatedly 
BEGIN 
i: CARDINAL; 
sstNew: SubSequenceType; 
IF sH.getByte = DefaultGetByte OR options.terminateOnEndPhysicalRecord OR 

options.signalLongBlock OR options.signalShortBlock THEN 
ERROR Systemlnternal.Unimplemented; 

why +- normal; 
i +- block.startlndex; 
WHILE i < block.stoplndexPlusOne DO 

LOOPHOLE[block.blockPointer, LONG POINTER TO PACKED ARRAY [0 .. 0) OF Byte][i] 
+- sH.getByte[ 
sH ! . 
SSTChange =) 

IF -options.signaISSTChange THEN 
BEGIN sstNew +- sst; GO TO PostSSTChange END 

ELSE BEGIN SIGNAL SSTChange[sst: sst, nextlndex: i]; RESUME END; 
EndOfStream =) 

IF -options.signaIEndOfStream THEN GO TO PostEndOfStream 
ELSE 

BEGIN 
SIGNAL EndOfStream[nextlndex: i]; 
RESUME -- why is this useful? --

. END]; 
i +- i + 1; 
REPEAT 

PostSSTChange ==) why +- sstChange; 
PostEndOfStream =) why +- endOfStream; 

~~oo~ \ 
bytesTransferred +- i - block.startlndex; 
sst +- sstNew 
END; 

DefaultPutByte: PROCEDURE [sH: Handle. byte: Byte] = 
-- Put one byte, using PutBlock on a one-byte block 
BEGIN 
array: PACKED ARRAY [0 .. 1] OF Byte +- [0, byte]; 
IF sH.put = Defau.ltPut THEN ERROR SystemlnternaLUnimplemented; 
sH.put[sH, Block[@array, 1, 2], FALSE]; 
END; 

DefaultPutWord: PROCEDURE [sH: Handle, word: Word] = 
-- Put one word, using PutBlock on a one-byte block 
BEGIN OPEN w: LOOPHOLE[word, LeftAndRight]; 
SELECT TRUE FROM 

sH.putByte ... = DefaultPutByte =) 
BEGIN sH.putByte[sH, w.left]; sH.putByte[sH, w.right]; END; 

sH.put - = DefaultPut => sH.put[sH, Block[@word, 0, 2], FALSE]; 
ENDCASE =) ERROR SystemlnternaI.Unimp!emented; 

END; 

DefaultPut: PROCEDURE [sH: Handle, block: Block. endPhysicalRecord: BOOLEAN] = 
-- Put block, using PutByte repeatedly 
BEGIN 
i: CARDINAL; 
IF sH.putByte = Defau!tPutByte OR endPhysicalRecord THEN 

ERROR Sxstemlnternal.Unimplemented; 
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FOR i IN [block.startlndex .. block.stoplndexPlusOne) DO 

sH.putByte[ 
sH, LOOPHOLE[block.blockPointer, LONG POINTER TO PACKED ARRAY [O .. O} OF 

Byte][i]]; 
ENDLOOP; 

END; 

-- ByteBIt implementation 

useBitBIt: BOOLEAN .;- FALSE; 

ByteBIt: PUBLIC PROCEDURE [to, from: Environment.Block] 
RETURNS [nBytes: CARDINAL] = 
-- Byte-boundary block transfer 
BEGIN 
-- NB: to&from are RECORDs, not POINTERs to RECORDs, so we can update them 
toBytes, from Bytes: LONG POINTER TO PACKED ARRAY [0 .. 0) OF [0 .. 377B); 
moved: CARDINAL';- 0; . 
-- This check is necessary since subtracting CARDINALs gives big numbers 
IF to.startlndex > to.stoplndexPlusOne OR from.startlndex > 

from.stoplndexPlusOne THEN ERROR StartlndexGreaterThanStoplndexPlusOne; 
IF 

(nBytes .;- MIN[ 

to.stoplndexPlusOne - to.startlndex, 
from.stoplndexPlusOne - from.startlndex]) = 0 THEN RETURN;. 

t08ytes .;- to.blockPointer; 
fromBytes .;- from.blockPointer; 
-- Move the first odd byte (it any) to be sure that to is word aligned 
IF (to.startlndex MOD 2) #·0 THEN 

. BEGIN 
toBytes[to.startlndex] '"" fromBytes[from.startlndex]; 
moved'"" 1; 
to.startlndex .;- to.startlndex·+ 1; 
from.startlndex .;- from.startlndex + 1; 
END; 

IF (from.startlndex MOD 2) = 0 THEN 

-- Fast case: both are word aligned 
BEGIN 
words: CARDINAL = (nBytes - moved)/2; 
Inline.LongCOPY[ -

to: toBytes + to.startlndex/2, from: fromBytes + from.startlndex/2, 
nwords: words]; . 

IF (moved + 2*words) # nBytes THEN 

-- Move the one and only remaining byte 
toBytes[to.startlndex + 2*words] .;- fromBytes[from.startlndex + 2*words]; 

END 
-- S~ow case: have to ripple things 

ELSE 
IF -useBitBlt THEN 

BEGIN 
i: CARDINAL; 

count: CARDINAL = nBytes - moved; 
FOR i IN [O .. count) DO 

toBytes[to.startlndex + i] .;- fromBytes[from.startlndex + i]; ENDLOOP; 

END 
ELSE 

3 

-- BitBlt is not interruptabte except at the end of each scan line, so we break things up into 
.... chunKs in order to maintain reasonable interrupt latency for the 10 devices. It takes about 200m 
"''''icrosec to move 50 bytes with the display off. 

BEGIN 
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bba: BitBIt.BBTableSpace; 
bbt: BitBIt.BBptr = BitB!t.A!ignedBBTab!e[@bba]; 
lineWidth: CARDINAL =.16; 
-- words per scan fine: controls interrupt latency 
bitsPerUne: CARDINAL = IineW:dt/1 * Environment.bitsPerWord; 
bytesPerLine: CARDINAL = IineWidth '" Environment.bytesPerWord; 
lines: CARDINAL = (nBytes - moved)/bytesPerLine; 
-- bytes left to move with first BitBIt 
tail: CARDINAL = (nBytes - moved) MOD bytesPerLine; 
-- bytes lelt to move with second BitBlt 
bbtt '"" 

[dst: [word: to Bytes + to.startlndex/2, bi~: 0], dstBpl: bitsPerLine, 
src: [word: fromBytes + from.startlndex/2, bit: 8], 
srcDesc: [srcBpl[bitsPerLine]], width: bitsPerLine, height: lines, 
flags: 
[direction: forward, oisjoint: TRUE, disJointitems: TRUE, gray: FALSE, 

srcFunc: null, dstFunc: nuIlJJ;-

4 

-- This BitBlt moves a rectangle tnet is line Width words wide by as many lines high as will fit 
H. -N&.J.t-eireats and actuallv reads a b¥tairom-beyondthe-edge-of-th&-rectangla-Ihisis·not-reall
--;uega!, but V.t.OlKS-out-BK-for-anY·reasonabJejnplementation_oLejJBlt_ 
_'/ IF lines # 0 THEN BitBIt.BITBL T[bbt]; 

-- update the pointers to reflect the work done, and then move one line that is less than line· 
"Width words wide. . 

bbt.width .;- Environment.bitsPerByte"'tail; , ~
t.dst.0ord '"" bbt.dst.word + Iines*lir.eWidth; 

bbt.src.".'{ord .;- b. bt.src.word + Hnes*line\Vidth; 

bt.height .;- 1;" . 
-4? IF ~if81t.BiTB[T[bbt]; 

END; 

StartlndexGreaterThanStoplndexPlusOne: PU3L1C ERROR = CODE; 

END. 

LOG 
Time: A.oril11, 1980 6:37 PM By: Forrest Action: Trimmed log to Amargosa: Converte 
ud ByteBlt to use PrincOps BitBIt 
Time: April 14, 1980 8:39 AM By: Knutsen 

Time: Apri/16, 1980 9:07 PM By: Forrest 
"""ged. 
Time:.ApriI28, 1980 10:12 AM By: Forrest 

Streamlmpl.mesa. 
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\ 
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Action: Module STARTed by InitializeStream 

Action: Stopped using BitBlt until it is debug 

Action: ControlDefs = > PrincOps. 
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•• Misc>Util!ties/mpl.mesa (fast edited by Forrest on July 18. 1980 4:05 PM PM) 

DIRECTORY 
Inline USING [LongCOPY], 
MiscPrograms USING D, 
Utilities USING 0; 

Utilitieslmpl: PROGRAM IMPORTS Inline EXPORTS MiscPrograms, Utilities 
BEGIN 
InitializeUtilities: PUBLIC PROC = {-- may be something here someday --}; 
-- Move the contents of the size words starting at pSource to the size words starting at pSink 
-- Unlike Inline.LongCOPY, overlapping blocks do not cause replication of source words. 

LongMove: PUBLIC PRoe [ 

pSource: LONG POINTER, size:. CARDINAL, pSink: LONG POINTER] = 
~G~' • 
LP: PRoe [p: LONG POINTER] RETURNS [LONG ORDERED POINTER] = INLINE { 

RETURN[LOOPHOLE[p]]}; 

i: CARDINAL; 
IF LP[pSink] IN [LP[pSource] .. LP[pSource] + size) THEN 

FOR i DECREASING IN [O .. size) DO (pSink + i)1' ~ (pSource + i)1' ENDLOOP 

ELSE Inline.LongCOPY[from: pSource, nwords: size, to: pSink] 
END; 

END. 

LOG 
Time: April 14, 1980 8:39 AM 
Time: July 17, 1980 6:41 PM 
"which are now INUNE 

By: Knutsen 
By:. Forrest 
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Action: Added InitializeUtilities. 
Action: Deleted Page( = >LongPointer ops, 
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-- Misc>Zonelmpl.mesa (fast edited by Forrest on September 20, 1980 8:07 PM) 
-- A set of procedures to manage allocation within a zone. Coalescing of free nodes occurs during 
'" * allocation; all free nodes following a candidate node are merged before any space is allocated. 
'" "'The logic is derived from a BCPL program by E. M. McCreight and was suggested by an exercis 
'" *e in Knuth Volume /, p. 453 # 19 

This version was adapted for Pilot from the Free Storage Package of the Mesa 4.0 Syste 
'" *m. The principle differences are: (1) the zone is managed in terms of 16-bit RELATIVE POINTER 
Us relative to a client supplied BASE; (2) no SIGNALs are raised, since the implementation is use 
ud by resident parts of Pilot which cannot invoke the Signaller, and (3) the mechanism for adding 
uspace to a zone is changed. 

DIRECTORY 
Environment USING [Base]. 
Inline USING [BITANO, BITSHIFT, LongNumber], 
Process USING [lnitializeMonitor], 
MiscPrograms USING 0, ' 
Zone USING [Alignment, BlockSize, Handle, SegmentHandle, Status], 
Zonelnternal USING [ 

Base, FreeNodePointer, InuseNodePointer, NodeHeader, NodePointer, RPtr, 
SegmentHeader, SegmentPointer, ZoneHeader, ZonePointer]; 

Zonelmpl: MONITOR LOCKS LOOPHOLE[zH, Zonelnternal.ZonePointer] USING zH: 
Zone.Handle IMPORTS Inline, Process EXPORTS Zone, MiscPrograms = 
BEGIN 

usedNodeSize: Zone.BlockSize = slzE[inuse ZonelnternaLNodeHeader]; 
freeNodeSize: Zone.BlockSize = slzE[free ZonelnternaI.NodeHeader]; 
zoneHeaderSize: Zone.BlockSize = slzE[ZonelnternaI.ZoneHeader]; 
segmentHeaderSize: Zone.BlockSize = slzE[ZonelnternaI.SegmentHeader]; 
zoneOverhead: CARDINAL = 

slzE[ZonelnternaI.ZoneHeader] + slzE[inuse ZonelnternaI.NodeHeader]; 
nodeOverhead: CARDINAL = slzE[inuse ZonelnternaI.NodeHeader]; 

-- NOTE: A zone whose largest possible node is N words, must have 
-- N + zoneOverhead + nodeOverhead words of storage 
nilSeg: Zonelnternal.SegmentPointer = LOOPHOLE[NIL]; 

-- Exported (READONL Y) variables 
minimumNodeSize: PUBLIC Zcne.BlockSize +- freeNodeSize; 
nil: PUBLIC Environment.Base RELATIVE POINTER +- LOOPHOLE[O]; 
nullSegment: PUBLIC Zone.SegmentHandle +- LOOPHOLE[nilSeg]; 

-- Module initialization: 
--MiscPrograms.--
InitializeZone: PUBLIC PROC = { --may be something here eventually--}; 

-- procedures 

-- Adds a segment to the zone zH. The storage must be capable of being addressed with 16-bit p 
,'" "'ointers relative to .the zone Base of the zone. 

AddSegment: PUBLIC ENTRY PROC [ 
zH: Zone. Handle, storage: LONG POINTER, length: Zone.BlockSize] 
RETURNS [sH: Zone.SegmentHandle, s: Zone.Status] = 
BEGIN OPEN z: LOOPHOLE[zH, ZonelnternaI.ZonePointer]; 
zb: Zonelnternal.Base = z.zoneBase; 
st: LONG ORDERED POINTER = LOOPHOLE[storage]; 
sp: Zonelnternal.SegmentPointer = Relative[zb, st]; 
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fn: Zonelnternal.FreeNodePointer; 
an: Zonelnternal.lnuseNodePointer; 
IF LOOPHOLE[length. CARDINAL] ) LAST[Zone.BlockSize] THEN 

RETURN[sH: nullSegment, s: storageOutOfRange]; 
IF zb ) st OR st + length - 1 ) zb + LAST[CARDINAL] THEN 

RETURN[sH: nuliSegment, s: storageOutOfRange]; 
IF length < segmentHeaderSize + MAx[freeNodeSize, z.threshold] + usedNodeSize 

THEN RETURN[sH: nuliSegment, s: segmentTooSmall]; 
IF length) LAST[Zone.8IockSize] THEN 

RETURN[sH: nullSegment, s: storageOutOfRange]; 
IF (s ~ ValidateZone[zH]) N = okay THEN RETURN[sH: nuliSegment, s: s]; 
-- set up the bulk of tlle segment as a large free block. 
fn +- LOOPHOLE[sp + segmentHeaderSize, ZonelnternaI.FreeNodePointer]; 
zb[fn] ~ Zonelnternal.NodeHeader[ 

length: leng'th - (segmentHeaderSize + usedNodeSize), 
extension: free[fwdp: z.freeList, backp: z.node.backp]]; 

z.node.backp ~ zb[zb[fn].backp].fwdp ~ fn; 
-- set up allocated node (smallest possible) at end of block. 
an ~ LOOPHOLE[sp + (length - usedNodeSize), Zonelnternal.lnuseNodePointer]; 
zb[an] ~ Zonelnternal.NodeHeader[length: usedNodeSize, extension: inuseOj; 
-- set up the segment header and link it into the chain of segments 
zb[sp] ~ Zonelnternal.SegmentHeader[ 

length: length, nextSegment: z.nextSegment]; 
z.nextSegment ~ sp; 
RETURN[sH: LOOPHOLE[sp, Zone.SegmentHandle], s: okay]; 
END; 

-- Checks to see that the node is properly part of this zone and is correctly linked to the free list 

CheckNode: PROC [zH: Zone.Handle. node: Zonelnternal.NodePointer] 
RETURNS [s: Zone.Status] = \ 
BEGIN OPEN z: LOOPHOLE[zH, ZonelnternaI.ZonePointer]; 
zb: Zonelnternal.8ase = z.zone8ase; 

First check to see that node lies within this zone. 
BEGIN . 
Sp: Zonelnternal.SegmentPointer; 
rz: Zonelnternal.RPtr = Relative[zb, LOOPHOLE[zH, ZonelnternaI.ZonaPointer]]; 
--get the zone pointer relative to the zone base 
endNode: Zonelnternal.RPtr = node + zb[node].length; 
--the address of the end of the node 
IF node) rz AND end Node < rz + z.length THEN GOTO okay; 
--is node in primary part of zona? 
FOR sp ~ z.nextSegment, zb[sp].nextSegment WH:LE sp ... == nilSeg DO 

IF node> LOOPHOLE[sp, Zonelnternal.RPtr] AND endNode < sp + zb[sp].Iength 
THEN GOTO okay; --is node in this segment of zone? 

ENDLOOP; 
RETURN[invalidNode]; --node is not in any segment of the zone ' 

EXITS okay =) NULL; 
END; 

Now check that node is properly linked on the free list 
IF zb[node].state = free THEN 

DO 
WITH zb[node] SELECT FROM 

inuse =) IF length = usedNodeSize THEN EXIT; -- end of zone 

free => 
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BEGIN 
IF zb[fwdp].backp # node OR zb[backp].fwdp # node THEN 

RETURN[invalidNode]; 
IF length = 0 AND node # z.freeList THEN RETURN[invalidNode]; 
END; 

ENDCASE; 
node -- node + zb[node].length; 
IF zb[node].state # inuse THEN EXIT; 
ENDLOOP; 

RETURN [okay] 
END; 

CheckZone: PROC [zH: Zone.Handle] RETURNS [s: Zone.Status] = 
-- Checks that the zone is well-formed and that its free list is intact 
BEGIN OPEN z: LOOPHOLE[zH, ZonelnternaI.ZonePointer]; 
zb: Zonelnternal.Base = z.zoneBase; 
node: Zonelnternal.FreeNodePointer; 
count: INTEGER; 
IF (s .. ValidateZone[zH]) .... = okay THEN RETURN[invalidZone]; 
count .. (LAsT[Zone.BlockSize] - FIRsT[Zone.BlockSize])/freeNodeSize + 1; 
node -- z.freeList; 
DO 

IF (s -- CheckNode[zH, node)) .... = okay THEN RETURN[invalidNode]; 
IF (count .. count - 1) < 0 THEN RETURN[nodeLoop]; 
IF (node +- zb[node].fwdp) = z.freeList THEN EXIT; 
ENDLOOP; 

RETURN[okay] 
END; 

3 

-- Makes a zone out of the storage provided by the caller. The caller also provides a LONG BASE 
··POINTER to which all addressing within the zone will be RELATIVE. This LONG BASE POINTER 
"must cover all of the storage. 

Create: PUBLIC PROC [ 
storage: LONG POINTER. length: Zone.BlockSize, zoneBase: Environment.Base, 
threshold: Zone.BlockSize, checking: BOOLEAN] 
RETURNS [zH: Zone. Handle, s: Zone.Status] = 
BEGIN 
fn: Zonelnternal.FreeNodePointer; 
an: Zonelnternal.lnuseNodePointer; 
z: Zonelnternal.ZonePointer = LOOPHOLE[storage]; 
zb: Zonelnternal.Base = LOOPHOLE[zone8ase]; 
rp: Zonelnternal.RPtr = Relative[zb, z]; 
freeList: Zonelnternal.FreeNodePointer = Relative[zb, @z.node]; 
IF LOOPHOLEfiength, CARDINAL] > LAST[Zone.BlockSize] THEN 

RETURN[zH: LOOPHOLE[z, Zone.Handle], s: storageOutOfRange]; 
IF zb > z OR Z + length - 1 > zb + LAST[CARDINAL] THEt~ 

RETURN[zH: LOOPHOLE[z, Zone.Handle], s: storageOutOfRange]; 
IF length < zoneHeaderSize + MAx[freeNodeSize, threshold] + usedNodeSize THEN 

RETURN[zH: LOOPHOLE[z, Zone.Handle], s: zoneTooSmall]; 
IF length> LAsT[Zone.BlockSize] THEN 

RETURN[zH: LOOPHOLE[z, Zone.Handle], s: storageOutOfRange]; 
-- set up the bulk of the zone as a large free block. 
fn .. rp + zoneHeaderSize; 
zb[fn] +- Zonelnternal.NodeHeader[ 

length: length - (zoneHeaderSize + usedNodeSize), 
extension: free[fwdp: freeList, backp: freeList]]; 

-- set up allocated node (smallest possible) at end of block. 
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an +- rp + (length - usedNodeSize); 
zb[an] +- ZonelnternaI.NodeHeader[length: usedNodeSize, extension: inuseO]; 
-- set up the zone header . 
z.rover .. fn; 
z.freeList .. freeList; 
z.length .. length; 
z.nextSegment .. nilSeg; 
z.zoneBase -- zb; 
z.threshold +- MAx[freeNodeSize, threshold]; 
z.checking .. checking; 
z.node .. Zone"lnternaI.NodeHeader[ 

length: 0, extension: tree[fwdp: tn, backp: fn]]; 
Process.lnitializeMonitor[@z.LOCK]; 
RETURN[zH: LOOPHOLE[z, Zone.Handle], s: okay] 
END; 

-- returns the node painted to by p to the free Jist 

FreeNode: PUBLIC ENTRY PROC [zH: Zone. Handle, p: LONG POINTER] 
RETURNS [s: Zone.Status] = . 
BEGIN OPEN z: LOOPHOLE[zH, ZonelnternaI.ZonePointer]; 
zb: Zonelnternal.Base = z.zoneBase; 
pp: LONG ORDERED POINTEA' = LOOPHOLE[p]; 
node: Zonelnternal.NodePointer = Relative[zb, p - usedNodeSize]; 
IF pp < zb OR pp > zb + LAST[CARDINAL] THEN RETURN[invalidNode]; 
--Can't to a 16-bit relative pointer, = > not from this.zone. 
IF z.checking THEN 

BEGIN 
IF (s .. CheckZone[zH]) - = okay THEN RETURN[invalidZone]; 
IF (s .. CheckNode[zH, node)) .... = okay THEN RETURN[invalidNcde]; 
END; 

WITH zb[node] SELECT FROM 
free = > RETURN[invalidNode]; 
inuse => 

BEGIN 
zb[node] .. Zonelnternal.NodeHeader[ 

length, free[z.freeList, z.node.backp]]; 
z.node.backp ~ zb[z.node.backp].fwdp .. LOOPHOLE[node, 

Zonelnternal.FreeNodePointer]; 
END; 

ENDCASE; 
RE-TURN[okay] 
END; 

-- Returns the attributes of the zone (without checking) 

GetAttributes: PUBLIC ENTRY PROC [zH: Zone.Handle] 
RETURNS [ 

. zoneBase: Environment.Base, threshold: Zone.BlockSize, checking: BOOLEAN, 
storage: LONG POINTER, length: Zone.BlockSize, next: Zone.SegmentHandle] = 

BEGIN OPEN z: L.OOPHOLE[zH, ZonelnternaI.ZonePointer]; 
RETURN [ 

zoneBase: z.zoneBase, threshold: z.threshold, checking: z.checking, 
storage: @z, length: z.length, 
next: LOOPHOLE[z.ne~tSegment, Zone.SegmentHandle]] 

END; 

GetSegmentAttributes: PUBLIC ENTRY PROC [ 
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zH: Zone.Handle, sH: Zone.SegmentHandle] 
RETURNS [ 

storage: LONG POINTER, length: Zone.BlockSize, next: Zone.SegmentHandle] = 

5 

-- Returns the next segment in the chain, given sH; returns nul/Segment if there is none. This p 
"rocedure does not chec~ the zone or segment for validity 

BEGIN . 
OPEN z: LOOPHOLE[zH, Zonelnternal.ZonePointer], 

seg: z.zoneBase[LOOPHOLE[sH, ZonelnternaI.SegmentPointer]]; 
sp: Zonelnternal.SegmentPointer = LOOPHOLE[sH]; 
IF sH - = nullSegment THEN 

RETURN[ 
storage: @seg, length: seg.length, 

next: LOOPHOLE[seg.nextSegment, Zone.SegmentHandle]] 
END; 

-- Allocates a node of size n from the free list. The node.is aligned on a multiple-word boundary 
"determined by alignment. Search for a suitable node begins with z.rover; adjacent free nodes a 
•• fP. r.o::llp.!~r.p.ri on thp. W::II(. ::I 1::Irr1p. norip. i.~ .~olit in two if thp. fp.m::linriAf ::IftP.f ::IlIor.::Ifinn thp. noriA i.~ 

. - ---.----- _ ....... - .. -.1' - ._.::3- ... _-_.- -,.... ........... _ ..•.. - ._ ... _ ... __ . _ .• _. _ .. _-_ ..... :;, .... - •. _-_.-

"larger than z.threshold 

MakeNode: PUBLIC ENTRY PROC [ 
zH: Zone.Handle, n: Zone.BlockSize, alignment: Zone.Alignment] 
RETURNS [node: Environment.Base RELATIVE POINTER, s: Zone.Status] = 
BEGIN OPEN z: LOOPHOLE[zH, ZonelnternaI.ZonePointer]; 
zb: Zoneinternal.Base = z.zoneBase; 
rover: Zonelnternal.FreeNodePointer to z.rover; 
temp, neighbour: Zonelnternal.NodePointer; 
nodelength, nl: Zone.BlockSize; 

n to MAx[n + usedNodeSize, freeNodeSize]; 
--add the node overhead to the length of the request 
IF z.checking THEN IF (s t- CheckZone[zH]) - = okay THEN RETURN[nil, sl; 

start cycling through the free list 
DO 

nodele'ngth t- zb[rover].length; 
first coalesce all free nodes adjacent to the rover 

FOR neighbour to rover + nodelength, neighbour + nl DO 
WITH zb[neighbour] SELECT FROM 

inuse = > EXIT; 
free => 

BEGIN -- coalesce 
IF (nl to length) = 0 THEN EXIT; -- end of zone 
zb[fwdp].backp to backp; 
zb[backp].fwdp t- fwdp; 
z.rover t- rover; -- in case neighbor was z.rover 
nodelength to nodelength .,: nl; , 
END; 

END CASE; 
ENDLOOP; 

if the node pointed to by rover is big enough and alignment is not required, aI/ocate it 
IF alignment = a1 AND nodelength ? = n THEN 

BEGIN -- if it was too big, first split off the remainder 
IF (nl t- (nodelength - n» > z.threshold THEN 

BEGIN -- split the block 
z.rover to rover; 
zb[rover].length t- nl; 
temp to LOOPHOLE[rover + nl, Zonelnternal.lnuseNodePointer]; 
nodelength to n; 
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zb[zb[rover].fwdp].backp t- zb[rover].backp; 
z.rover t- zb[zb[rover].backp].fwdp t- zb[rover].fwdp; 
temp to LOOPHOLE[rover, Zonelnternal.lnuseNodePointer]; 
END; 

zb[temp] t- ZonelnternaI.NodeHeader[nodelength, inuseO]; 
RETURN[ 

LOOPHOLE[temp + usedNodeSize, Environment.Base RELATIVE POINTER], okay] 
END 
-- otherwise, either this node is not big enough or special alignment is required 

ELSE zb[rover].Iength t- nodelength; 
. if multiple word alignment is required, see if we can carve up this node to fit 
IF alignment ..... = a1 THEN 

BEGIN 
zr: LONG ORDERED POINTER = LOOPHOLE[@zb[rover]]; 
.... ~~lr· w(\cn - Inlino RIT~l-Ill=Tr177777R I nnp~nl ~blinnmont ,~~r.:",cll· 
11Iu.,,-,n •• "VI""".- ....... "" • ...., •• ...., •• 11 • L" , , • '''-', ... '-#''''' •• • ..., ...... Lu. .. ~ .... ,"" ... ·, ..... ~"" ... i,JJJ 

aPtr: MACHINE DEPENDENT RECORD [ 
SELECT OVERLAID * FROM 

Ip = > [Ip: 'LONG ORDERED POINTER], 
num = > [loV/bits, highbits: CARDINAL], 
Er'lDCASE]; 

aPtr.lp ~ zr + nodelength - n + usedNodeSize; 
--address of the node (without node overhead) 
aPtr.lowbits t- Inline.BITAND[aPtr.lowbits, mask]; 
--address rounded down to be aligned 
aPtr.lp t- aPtr.lp - usedNodeSize; --subtract the node overhead again 
-- check if node fits exactly 
IF aPtr.lp = zr THEN 

BEGIN 
zb[zb[rover].fwdp].backp t- zb[rover].backp; 
z.rover t- zb[zb[rover].backp].fwdp ~ zb[rover].fwdp; 
temp ~ LOOPHOLE[rover, Zonelnternal.lnuseNodePointer]; 
END 
-- check if we can safely break off and free the front of the node 

ELSE 
. IF aPtr.lp > = zr + z.threshold WEN 

BEGIN -- split the block 
diff: Inline.LongNumber; 
diff.lc t- aPtr.lp - zr; 
z.rover to rover; 
zb[rover].Iength t- diff.lowbits; 
temp t- LOOPHOLE[rover + diff.lowbits, Zonelnternal.lnuseNodePointer]; 

'nodelength to nodelength - diff.lowbits; 
END . 
-- otherwise, we failed to allocate from this node 

ELSE GO TO failure; 
zb[temp] t- Zonelnternal.NodeHeader[nodelength, inuseO]; 
D to Split[zH, temp, n]; 
RETURN[ . 

LOOPHOLE[temp + usedNodeSize, Environment.Base RELATIVE POINTER], okay]; 
EXITS failure = > NULL 
END; 

-- Check to see if we have gone around the chain of free nodes 
IF (rover t- zb[rover].fwdp) = z.rover THEN EXIT; 
END LOOP; 

Znnp-lmnLme~a. 2O.Seo-BO 20:07:29 

6 

6 



Zonelmpl.mesa. 20-Sep-80 20:07:29 

RETURN[nil, noRoomlnZone]; 
END; 

7 

neturns the actual size of the allocated node (not includino the overhead) The node is not ch -- n.. .. _ . _ -_.- _ _ _ . _ -. __ ._. _ _ _ __ . _. _ _ _ <til. - - - - ._-.- - - - - - - - -

"ecked for validity 

NodeSize: PUBLIC PROC [p: LONG POINTER] RETURNS [Zone.BlockSize] = 
BEGIN 
node: LONG POINTER TO Zonelnternal.NodeHeader = p • usedNodeSize; 
RETURN[node.length - usedNodeSize] 
END; 

LongPointerDifference": TYPE = MACHINE DEPENDENT RECORD [ 
lowHalf: Zonelnternal.RPtr, highHalf: CARDINAL]; 

-- computes a RELA TIVE POINTER with respect to the zoneBase of zone z. No check. is made to 
"see thatp is within range of base 

Relative: PROC [base, p: LONG POINTER] RETURNS [ZonelnternaI.RPtr] = INLINE { 
RETURN[LOOPHOLE[p - base, LongPointerDifference].IowHalf]}; 

-- short description of what this procedure does 

RemoveSegment: PUBLIC ENTRY PROC [zH: Zone. Handle, sH: Zone.SegmentHandle] 
RETURNS [storage: LONG POINTER, s: Zone.Status] = 
BEGIN OPEN z: LOOPHOLE[zH, ZonelnternaI.ZonePointe"r]; 
zb: Zonelnternal.Base = z.zoneBase; 
sp: Zonelnternal.SegmentPointer = LOOPHOLE[sH]; 
lastNode: Zonelnterna!.NodePointer = 
. LOOPHOLE[sp + zb[sp].Iength - usedNodeSize]; 
t: Zonelnternal.SegmentPointer; 
node: Zonelnternal.NodePointer; 
n!: Zone.BlockSize; 
storage ~ @;rb[sp]; 
IF (s ~ ValidateZone[zH]) ... = okay THEN RETURN[storage, s]; 
IF z.checking THEN IF (s ~ CheckZone[zH]) - = okay THEN RETURN[storage, s]; 
IF sp = niiSeg THEN RETURN[storage, invalidSegment]; 

Check to see if segment is empty 
FOR node ~ LOOPHOLE[sp + segmentHeaderSize, Zonelnternal.NodePointer], 

node + nl WHILE node < iastNode DO 
nl ~ zb[node].Iength; 
WITH zb[node] SELECT FROM 

inuse = > RETURN[storage, nonEmptySegment]; 
ENDCASE; 

ENDLOOP; -- Remove segment from chain 
IF sp = z.nextSegment THEN z.nextSegment ~ zb[sp].nextSegment 
ELSE 

FOR t ~ z.nextSegment, zb[t].nextSegment WHILE t ... = nilSeg DO 
IF sp = zb[t].nextSegment THEN GOTO unlink; 
REPEAT 

unlink = > t.b[t].nextSegment ~ zb[sp].nextSegment; 
--remove the segment from the chain 

FINISHED = > RETURN[storage, invalidSegment]; 
--OOPS! The segment was not part of this zone 

ENDLOOP; -- Remove all free nodes from free list 
FOR node ~ LOOPHOLE[sp + segmentHeaderSize, Zonelnternal.NodePointer], 

node + nl WHILE node < lastNode DC 
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nl ~ zb[node].Iength; 
WITH zb[node] SELECT FROM 

inuse = > EXIT; 
__ as a resu/~ 9f ;!rf!vi9l!~ ~hf!~kin,:, Wf! ~rf! c:.l!~r~n~f!f!cj t9 ~f! ~t f!ncj 9f ~f!,:mf!n~ n9w. 

free = > BEGIN zb[backp].fwdp ~ fwdp; zb[fwdp].backp ~ backp; END; 
ENDCASE; 

ENDLOOP; 
z.rover ~ z.node.fwdp; --reset rover to be outside segment 
RETURN[storage, okay]; 
END; 

SetChecking: PUBLIC ENTRY PROC [zH: Zone. Handle, checking: BOOLEAN] 
RETURNS [s: Zone.Status] = . 
-- sets the checking attribute of the zone; if this is true, the zone is checked 
BEGIN OPEN z: LOOPHOLE[zH, ZonelnternaI.ZonePointer]; 
z.checking ~ checking; 
s ~ IF checking THEN CheckZone[zH] ELSE okay; 
END; 

Split: PROC [zH: Zone.Handle, node: Zonelnternal.NodePointer, n: Zone.BlockSize] 
RETURNS [s: Zone.Status] = -- does the actual work. of splitting a node 
BEG!N OPEN z: LOOPHOLE[zH, ZonelnternaI.ZonePointei]; 
zb: Zonelnternal.Base = z.zoneBase; 
I.astpart: Zonelnternal.FreeNodePointer; 
t: INTEGER; 
IF z.checking THEN IF (5 ~ CheckZone[zH]) ... = okay THEN RETURN[S]; 
n ~ MAx["n + usedNodeSize, freeNodeSize]; 
--ensure that node remains large enough to free 
WITH zb[node] SELECT FROM 

free = > RETURN[invalidNode]; 
inuse => 

IF (t ~ zb[node].Iength - n) > = z.threshold THEN 
BEGIN --fabricate a free node out of the last part of the split node 
zb[node].length ~ n; --adjust size of remaining node 
lastpart ~ LOOPHOLE[node + n, ZonelnternaI.FreeNodePointer]; 
zb[lastpartJ ~ Zonelnternal.NodeHeader[ 

length: t, extension: free[fwdp: z.freeList, backp: z.node.backp]]; 
z.node.backp ~ zb[zb[lastpartJ.backp].f\vdp ~ lastpart; 
END; 

ENDCASE; 
RETURN[okay] 
END; 

SplitNode: PUBLIC ENTRY PROC [ 
zH: Zone. Handle, p: LONG POINTER, n: Zone.BlockSize] 
RETURNS [s: Zone.Status] = 
-- Splits a node, keeping the first n Vlords and freeing the rest. 
BEGIN OPEN z: LOOPHOLE[zH, ZonelnternaI.ZonePointer]; 
zb: Zonelnternal.Base = z.zoneBase; 
node: Zonelnternal.NodePointer = Relative[zb, p - usedNodeSize]; 
RETURN[Split[zH,' node, nJ] 
END; 

ValidateZone:PROC [zH: Zone.Handle] RETURNS [Zone.Status] = 
-- Checks to see that the zone is well-formed 
BEGIN OPEN Z: LOOPHOLE[zH, ZonelnternaI.ZonePointer]; 
zb: Zonelriternal.Base = z.zoneBase; 
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lastNodePointer: LONG POINTER = 
LOOPHOLE[zH, Zonelnternal.ZonePointer] + z.length - usedNodeSize; 

-- to get around a compiler bug (this constant could be embedded in the declaration of the nex 
"tone 

lastNode: Zonelnternal.NodePointer; 
sp: Zonelnternal.SegmentPointer; -- Check that primary storage of zone is okay . 
lastNode +- Relative[zb, lastNodePointer]; 
SELECT TRUE FROM 

(z.node.length .... = 0), (zb[lastNode].Iength .... = usedNodeSize), 
. (zb[z.node.fwdp].backp .... = z.freeList OR zb[z.node.backp].fwdp .... = 

. z.freeList) =) RETURN[invalidZone]; 
ENDCASE; -- Check that additional segments of zone are okay 

FOR sp +- z.nextSegment, zb[sp].nextSegment WHILE sp .... = nilSeg DO 
lastNode +- LOOPHOLE[sp + zb[sp].Iength - usedNodeSize, 

Zonelnternal.NodePointer]; 
IF zb[lastNode].length .... = usedNodeSize THEN RETURN[invalidSegment] 
ENDLOOP; 

RETURN[okaX] 
END; 

END. 
LOG 
Time: February 21, 1979 11:38 AM By: Lauer Action: Created file 
Time: April 25, 1979 3:56 PM By: Lauer Action: Integrated into Pilot 
Time: June 1, 1979 4:45 PM By: Lauer Action: Added facility for allocating aligned n 
"odes (using the temporary interface ZoneExtensions) 
Time: July 16, 1979 7:29 PM . By: Knutsen Action: MakeNode now creates aligned nod 
"es. The temporary interface ZoneExtension is folded into Zonelmpl. 
Time: April 7, 1980 2:30 PM By: Luniewski Action: Split off Zonelnternal. Fixed ARs 285 
"4 & 2892. 
April 16, 1980 11:54 AM By; Knutsen Action: Now STARTed by initializeZone. 
September 19, 1980 5:03 PM By: Forrest Action: Convert to PlainText. 
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-- File: Boss.mesa, 
-- Last Edit: BLyon September 19, 1980 12:28 PM 

DIRECTORY 
StatsDefs USING [Statlncr], 
CommUtilDefs USING [LockCode, UnlockCode, SetDebuggingPointer, CopyLong], 
DriverDefs USING [ 

doDebug. doStats, Glitch, GiantVector, GetPupRouter, GetOisRouter. 
GetWordsPerlocb, SetWordsPerlocb, FreeQueueDestroy, FreeQueueMake, 
CreateDefaultEthernetOneDrivers, CreateDefaultEthernetDrivers, Network, 
DispatcherOff, DispatcherOn, Dispatcherlmpl. SystemBu!ferPoolimpl. Queuelmpl], 

OISCPDefs USING D, 
PupDefs USING D, 
SpecialCommunication USING [PhysicaIMedium], 
SpecialSystem USING [NetworkNumber]; 

Boss: MONITOR 
IMPORTS StatsDefs, CommUtilDefs, DriverDefs 
EXPORTS DriverDefs, OISCPDefs, PupDefs, Special Communication 
SHARES DriverDefs = 
B::GIN OPEN CommUtilDefs, DriverDefs, SpecialSystem, SpecialCommunication; 

-- SemiPublic things for others 
firstNetwork: PUBLIC Network +- NIL; 
giantVector: PUBLIC POINTER TO GiantVector +- @bigBoy; -- Debugging only 
big Boy: GiantVector; 
useCount: PUBLIC CARDINAL +- 0; 

state: {off, ready} +- off; -- on is ready with useCount>O 

10cbNotBigEnough: PUBLIC ERROR = CODE; 
CommPackageNotActive: PUBLIC ERROR = CODE; 
NetworkNonExistent: PUBLIC ERROR = CODE; 

GetUseCount: PUBLIC PROCEDURE RETURNS [CARDINAL] = BEGIN RETURN[useCount]; END; 

GetDoStats:"PUBLIC PROCEDURE RETURNS [BOOLEAN] = BEGIN RETURN[doStats]; END; 

GetGiantVector: PUBLIC PROCEDURE RETURNS [POINTER TO GiantVector] = 
BEGIN RETURN[giantVector]; END; 

1 

-- This code is a bit delicate. There are probably many funny cases that won't work correctly. In 
·"r:::Jrtir:lJl::Jr thP.rA i.~ a rar:p. r:onriition hAtWp.p.n aririino/rip./Atino a ririvp.r anri arfriino/rip./Atino a ro 

,-_ ..... __ ._., ••• _-- -- ----- --_._ .... -_ •• -_ .... __ ... --_ ..... .;;J .. -_.- ..... .., - _ ...... _. _.-- --_ ..... ;;J .. -_·_· .. ··v ---

··uter. 

AddDeviceToChain: PUBLIC PROCEDURE [network: Network, iocbSize: CARDINAL] = 
BEGIN 
-- Add new drivers to the end of the chain so that the normal Ethernet driver will ~e network zer 

··0. 
tai!: Network +- firstNetwork; 
i: CARDINAL +- 1; 
UNTIL (iocbSize MOD 4) = 0 DO iocbSize +- iocbSize + 1; ENDLOOP; 
IF state = off THEN SetWordsPerlocb[MAx[GetWordsPerlocbD. iocbSize]] 
ELSE IF iocbSize > GetWordsPerlocbD THEN Glitch[locbNotBigEnough]; 
IF state = ready THEN LockCode[network.interrupt]; 
IF useCount ) 0 THEN 

BEGIN 
network.activateD riverD; 
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DriverDefs.GetPupRouterO·addNetwork[network]; 
DriverDefs. GetOisRouterD .add Network[ network]; 
END; 

IF firstNetwork = NIL THEN 
BEGIN firstNetwork +- network; network.index +- 1; RETURN; END; 

UNTIL tail.next = NIL DO tail +- tail.next; i +- i + 1; ENDLOOP; 
tai!.next +- network; 
network.index +- i + 1; 
END; 

RemoveDeviceFromChain: PUBLIC ENTRY PROCEDURE [network: Net\vork] = 
BEGIN 
tail: Network +- firstNetwork; 
!F useCount > 0 THEN 

BEGIN 
DriverDefs.GetPupRouterO·removeNetwork[network]; 
DriverDefs,GetOisRouterD·removeNetwork[network]; 
network.deactivateDriverD; 
END' 

IF state = ready THEN UnlockCode[network.interrupt]; 
IF .firstNetwork =" network THEN firstNetwork +- network. next 
ELSE 

BEGIN 
UNTIL tail.next = network DO tail +- tail.next; ENDLOOP; 
tail.next +- network. next; 
END; 

-- network.index is not updated. It is used only to collect Gateway statistics. 

END; 

GetDeviceChain: PUBLIC ENTRY PROCEDURE RETURNS [Network] = 
BEGIN 
IF state # ready THEN Glitch[CommPackageNotActive]; 
RETURN[firstNetwork]; 
END; 

SmashDeviceChain: PUBLIC PROCEDURE = BEGIN firstNetwork +- NIL; END; 

-- The drivers may have to be told what its network numbers are. 
-- This is certainly true if this is the first machine running on a network. 
-- Physical order is the location of the network on the network device chain. 

SetNetworklD: PUBLIC ENTRY PROCEDURE [ 
h i If") nt:>r' l't.onlhlt.1 mt:>nillm' Dh\l~il"~Ir-.J1t:>nilim nt:>wl\lt:>tln· l\It:>turnrlrl\lllmnt:>rl 

p .. ys.ca ...... r ~ .......... ," .~ ... ~~, ....... ~.~ ....... .1~ .... - ........ ~.~ ... , ............... - .................. ~ .......... J 

RETURNS [oldNetID: NetworkNumber] = 
BEGIN 
ENABLE UNWIND = > NULL; 
net: Network; 
net +- GetNthDevice[physicaIOrder, medium]; 
cldNetlD +- net.netNumber; 
net.netNumber +- newNetlD; 
DriverDefs.GetPupRouter[].stateChanged[net]; 
DriverDefs. GetOisRouterD .stateCh anged [net]; 
END; 

-- This procedure returns the OisNetlD the Nth Network Object on the network device 
-- chain. (where N = physicalOrder). 

GetNetworklD: PUBLIC ENTRY PROCEDURE [ 
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physicalOrder: CARDINAL, medium: PhysicalMedium] RETURNS [NetworkNumber] = 
BEGIN 
ENABLE UNWIND = > NULL; 
RETURN[GetNthDevice[physicaIOrder, medium].netNumber]; 
END; 

-- This procedure find the Nth (where N = physicalOrder) network of the specified medium 
-- on the network device chain. This assumes that we locked (protected). 

GetNthDevice: PRIVATE PROCEDURE [ 
physicalOrder: CARDINAL, medium: PhysicalMedium] RETURNS [net: Network] = 
BEGIN 
i: CARDINAL to 0; 
net +- firstNetwork; 
WHILE net # NIL DO 

IF net.device = medium THEN IF (i +- i + 1) ..;.. physicalOrder THEN RETURN; 
net +- net.next; 
ENDLOOP; 

ERROR NetworkNonExistent; 
END; 

-- This may be called at any time. It does nothing if already ready. 

OiscpPackageReady, PupPackageReady: PUBLIC ENTRY PROCEDURE = 
BEGIN CommPackageReadyO; END; 

CommPackageReady: INTERNAL PROCEDURE = 
BEGIN 
network: Network; 
extra: CARDINAL +- 0; 
IF useCount = 0 AND firstNetwork = NIL THEN 

BEGIN 
[] +- CreateDefaultEthernetDrivers[]; 
o to Create~efaultEthernetOneDrivers[]; 
END; 

IF state = ready THEN RETURN; 
-- On the Alto, Make/mage forgets low memory 
IF doDebug THEN CommUtiIDefs.SetDebuggingPointer[giantVector]; 
IF doStats THEN LockCode[StatsDefs.Statlncr]; 
LockCode[DriverDefs.Dispatcherlmpl]; 
LockCode[DriverDefs.SystemBufferPoollmpl]; 
LockCode[DriverDefs.Queuelmpl]; 
LockCode[CommUtiIDefs.CopyLong]; 
FOR network +- firstNetwork, network.next UNTIL network NIL DO 

extra +- extra + network.buffers; ENDLOOP; 
FreeQueueMake[extra]; 
DispatcherOnD; 
FOR network +- firstNetwork, network. next UNTIL network NIL DO 

LockCode[network.interrupt]; ENDLOOP; 
state +- ready; 
END; 

CommPackageGo: PUBLIC ENTRY PROCEDURE = 
BEGIN 
network: Network; 
-- On the Alto, Makelmage forgets low memory 
IF doOebug THEN CommUtiiDefs.SetDebuggingPointer[giantVector]; 
CommPackageReady[]; 
IF (useCount to useCount + 1) > 1 THEN RETURN; 
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FOR network +- firstNetwork, network. next UNTIL network = NIL DO 
network.activateDriverO; ENDLOOP; 

END; 

CommPackageOff: PUBLIC ENTRY PROCEDURE = 
BEGIN 
network: Network; 
IF (useCount +- useCount - 1) # 0 THEN RETURN; 
FOR network +- firstNetwork, network. next UNTIL network = NIL DO 

network.deactivateDriver[]; UnlockCode[network.interrupt]; ENDLOOP; 
DispatcherOff[] ; 
FreeQueueDestroy[]; 
iF doStats THEN UnlockCode[StatsDefs.Statlncr]; 
UnlockCode[CommUtilDefs.CopyLong]; 
UnlockCode[DriverDefs.Queuelmpl]; 
UnlockCode[DriverDefs.SystemBufferPoollmpl]; 
U nlockCode[D riverDefs.Dispatcherl mpl]; 
state to off; 
END; 

-- initialization 

IF doDebug THEN 
BEGIN 
CommUtiIDefs.SetDebuggingPointer[giantVector]; 
giantVector.slaThings +- giantVector.prThings +- NIL; 
END; 

START DriverDefs.Dispatcherlmpl; 
START DriverDefs.SystemBufferPoollmpl; 
END. 

LOG 
August 1, 1980 11:23 AM, BLyon, Action: Added GetNetworklD, SetNetworklD, GetNthDevice. 
September 8, 1980 2:53 AM, HGM, Action: Switch order of default Create for Ethernet 1 + 2. 
September 14, ·1980 2:40 AM, HGM, Action: Count buffers needed for FreeQueueMake 
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-- BufferPoollmpl.mesa (/ast edited by: BLyon on: September 19, 1980 5:02 PM) 

DIRECTORY 
BufferDefs USING [ 

BufferPool, Buffer, BufferObject, Dequeue, Enqueue, OisBuffer, PupBuffer, 
RppBuffer, SppBuffer, Queuelnitialize, QueueCleanup], 

CommUtilDefs USING [ 
AllocateBuffers, FreeBuffers, LockBuffers, UnlockBuffers, Allocatelocbs, 
Freelocbs, GetReturnFrame, MaybeShorten], 

DriverTypes USING [bufferSeal, bufferPoolSeal, unsealed], 
DriverDefs USING [doDebug, doSee, doStats, Glitch, GetWordsPerlocb], 
Inline 'USING [BITAND, LowHalf], 
OISCPDefs, -- EXPORTS 
PupDefs, -- EXPORTS 
Process USING [lnitializeMonitor, InitializeCondition, MsecToTicks], 
StatsDefs USING [Statlncr]; 

BufferPoollmpl: MONITOR LOCKS pool USING pool: BufferDefs.BufferPool 
IMPORTS Inline', Process, StatsDefs, BufferDefs. CommUtilDefs, DriverDefs 
EXPORTS BufferDefs. DriverDefs, OISCPDefs 
SHARES BufferDefs = 
BEGIN OPEN BufferDefs, DriverDefs; 

-- size of a buffer without any data 
rawOverhead: CARDINAL = slZE[raw BufferDefs.BufferObject]; 
-- 1 extra for pup checksum 
pupOverhead: CARDINAL = SIZE[pupWords pup BufferDefs.BufferObject] + 1; 
overhead: CARDINAL = MAX[ . 

pupOverhead. slzE[rppWords rpp BufferDefs.BufferObject] + 1, slzE[oisWords ois 
BufferDefs.BufferObject]. SIZE[sppWords spp ois BufferDefs.BufferObject]]; 

-- for the Glitches 
BufferPoolSealBroken: PUBLIC ERROR = CODE; 
PoolSealBroken: PUBLIC ERROR = CODE; 
BufferPoolNotlnitialized: PUBLIC ERROR = CODE; 
QueueScrambled: PUBLIC ERROR = CODE; 

-- Cool procedures 

-- The caller must have th9 total, reserve, send, receive, dataWordsPerBuffer, and 
-- the bufferSize fields filled in. All other fields will be filled in by this routine. 
Buffe rPoolMake: PUBLIC PROCEDURE [pool: BufferPool] = 

BEGIN 
b: Buffer; 
i: CARDINAL; 
pool.seal f- DriverTypes.bufferPooISeal; 
pool.firstBuffer +- NIL; 
pool.receivelnUse +- pool.sendlnUse ~ 0; 
-- 2 for checksum, 4 for end test, 3 for round down 
pool.wordsPerBuffer +- pool.dataWordsPerBuffer + overhead; 
IF (pooLbufferSize = big) THEN 

-- 2 for checksum, 4 for end test, 3 for round down 
pool.wordsPerBuffer +- pool.wordsPerBuffer + 2 + 4 + 3; 

UNTIL Inline.BITAND[pool.wordsPerBuffer, 3] = 0 DO 
pool.wordsPerBuffer +- pool.wordsPerBuffer + 1; END LOOP; 

-- all buffers are quad-word aleigned . 
Process.lnitializeMonitor[CommUtiiDefs.MaybeShorten[ @pool.LOCK]]; 
Process.lnitializeCondition[ 
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CommUtiiDefs.MaybeShorten[@pool.freeQueueNotEmpty], Process.MsecTo Ticks[ 
10000]]; 

Process.lnitializeCondition[ 
CommUtiIDefs.MaybeShorten[@pool.sendBufferAvaiiable], Process.MsecToTicks[ 
10000]]; 

Process.lnitializeCondition[ 
CommUtiIDefs.MaybeShorten[@pool.receiveBufferAvailable], 
Process.MsecToTicks[10000]]; 

pool.firstBuffer ~ CommUtiIDefs.AllocateBuffers[ 
pool.wordsPerBuffer*pool.total + 3]; 

CommUtiIDefs.LockBuffers[pool.firstBuffer]; 
IF (pool.bufferSize = big) THEN 

BEGIN 
-- This determines the buffer alignment: see DriverTypes.Encapsulation 

. UNTIL Inline.BITAND[lnline.LowHalf[ @pooi.firstBuffer.encapsulation], 3] 3 
DO poolJirstBuffer +- p0c;>l.firstBuffer + 1·; ENDLOOP; 

END' 
Queu'el nitialize[ CommUtilDefs.MaybeShorten [@ poolJreeQueue]]; 
b +- pool.firstBuffer; 
FOR i IN [O .. pool.total) DO 

Process.lnitializeCondition[ 
CommUtiiDefs.MaybeShorten [@b.sendCompleted], Process.Msec To Ticks[ 10000]]; 

b.iocbChain ~ NIL; 
b.userData +- NIL; 
b.userPtr +- NIL; 
b.allNets +- b.bypassZeroNet +- FALSE; 
b.type ~ raw; 
b.size +- pool.bufferSize; 
b.pupLength +- b.length +- 0; 
b.bufferNumber +- i; 
b.pupType +- last; 
b.queue +- NIL; 
b.pool +- pool; 
b.next +- NIL; 
IF doDebug THEN b.seal ~ DriverTypes.bufferSeal; 
b.requeueProcedure ~ ReturnBufferToCorrectPool; 
Enqueue[@pool.freeQueue, b]; 
b ~ b + pool.wordsPerBuffer; 
ENDLOOP; 

IF (pool.bufferSize = big) AND (GetWordsPerlocbD # 0) THEN 
BEGIN 
i.ocb: LONG POINTER; 
wordsPerlocb: CARDINAL +- GetWordsPerlocbD; 
iocb f- CommUtilDefs.Allocatelocbs[wordsPerlocb*pool.total + 3]; 
b +- pool.firstBuffer; 
FOR i IN [O .. pool.totai) DO 

-- this does NOT align each individual iocb 
b.iocbChain +- iocb; 
iocb ~ iocb + wordsPerlocb; 
b +- b + pool.wordsPerBuffer; 
ENDLOOP; 

END; 
END; -- BufferPoolMake 

BufferPoolDestroy: PUBLIC. PROCEDURE [pool: BufferPool] = 
BEGIN 
UNTIL Dequeue[@pool.freeQueue] = NIL DO ENDLOOP; 
QueueCIE~anup[ @pool.freeQueue]; 
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IF pool.bufferSize = big THEN CommUtiIDefs.UnlockBuffers[pool.firstBuffer]; 
IF pool.firstBuffer.iocbChain # NIL THEN 

CommUtiIDefs.Freelocbs[pool.firstBuffer.iocbChain]; 
CommUtiIDefs.FreeBuffers[pool.tirstBuffer]; 
pooi.firstBuffer +- NIL; 
IF doDebug THEN pool.seal +- DriverTypes.unsealed; 
END; -- BufferPoo/Destroy 

BuffersLeftlnPool: PUBLIC ENTRY PROCEDURE [pool: BufferPool] 
RETURNS [CARDINAL] = 
BEGIN 
IF doDebug AND pool.seal # DriverTypes.bufferPoolSeal THEN 

Glitch [PooISeaIBroken]; 
IF doDebug AND pool.firstBuffer NIL THEN Glitch[BufferPooINotlnitialized]; 
RETURN[pool.freeQueue.length]; 
END; -- BufferLeftlnPool 

SendBuffersLeftlnPoQI: PUBLIC ENTRY PROCEDURE [pool: BufferPool] 
RETURNS [CARDINAL] = 
BEGIN 
IF doDebug AND pool.seal # DriverTypes.bufferPoolSeal THEN 

Glitch[PooISeaIBroken]; 
IF doDebug AND pool.firstBuffer = NIL THEN Glitch[BufferPooINotlnitialized]; 
RETURN[pool.send - pool.sendlnUse1; 
END; -- SendBufferLeftlnPool 

ReceiveBuffersLeftlnPool: PUBLIC ENTRY PROCEDURE [pool: BufferPool] 
RETURNS [CARDINAL] = 
BEGIN 
IF doDequg AND pool.seal # DriverTypes.bufferPoolSeal THEN 

Glitch [PooISeaIBroken]; 
IF doDebug AND pool.firstBuffer = NIL THEN Glitch[BufferPooINotlnitialized]; 
RETURN[pool.receive - pool.receivelnUse]; 
END; -- ReceiveBufferLeftinPool 

EnumerateBufferslnPool: PUBLIC PROCEDURE [ 
pool: BufferPool, proc: PROCEDURE [Buffer]] = 
BEGIN 
b: BufferDefs.Buffer ~ pool.firstBuffer; 
i: CARDINAL; 
IF doDebug AND pool.seal # DriverTypes.bufferPoolSeal THEN 

Glitch[BufferPooISeaIBroken]; 
FOR i IN [O .. pool.total) DO proc[b]; b ~ b + pool.wordsPerBuffer; END LOOP; 
END; -- EnumerateBufferslnPool 

Retu rnPupBufferToPool: PUBLIC PROCEDURE [BufferPooJ, PupBuffer] = 
LOOPHOLE[ReturnBufferToPool]; . 

Retu rnRppBufferToPool: PUBLIC PROCEDURE [BufferPool, RppBuffer] = 
LOOPHOLE[ReturnBufferToPool]; 

Retu rnOisBufferToPool: PUBLIC PROCEDURE [BufferPool, OisBuffer] = 
LOOPHOLE[ReturnBufferToPool]; 

Retu rnSppBufferToPool: FUBLIC PROC.EDURE [BufferPool, SppBuffer] = 
LOOPHOLE[ReturnBufferToPool]; 

Retu rnBufferToPooJ: PUBLIC ENTRY PROCEDURE [pool: BufferPool, b: Buffer] = 

~E~~Debug AND pool.firstBuffer = NIL THEN Glitch[BufferPooINotlnitialized]; 
IF doDebug AND b.pool # pool THEN G!itch[QueueScrambled]; 
-- Note: we do some "initialization" of things here since there are several ways to get 
-- buffers from the freeQueue. 
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. b.requeueProcedure· +- ReturnBufferToCorrectPool; 
b.network ~ NIL; 
b.userPtr +- b.userData ~ NIL; 
Enqueue[@pool.freeQueue, b]; 
-- This is ugly, butthere isn't any way to make things work without it if 2 PROCESSes 
-- are waiting for clumps. 
BROADCAST pool.freeQueueNotEmpty; 
END; -- ReturnBufferToPoo/ 

-- Hot procedures 

GetFreeSendBufferFromPool: PUBLIC ENTRY PROCEDURE [pool: BufferPool] 
RETURNS [b: Buffer] = 
BEGIN 
IF'doDebug AND pool.seal # DriverTypes.bufferPoolSeal THEN 

Glitch[PooISeaIBroken]; 
IF doDebug AND pool.firstBuffer = NIL THEN Glitch[BufferPooINotinitialized]; 
IF doStats AND -pooJ.sendlnUse < pooJ.send THEN 

StatsDefs:Statlncr[statBufferWaits]; 
UNTIL (pooJ.sendlnUse < pooJ.send) DO WAIT pool.sendBufferAvailable; ENDLOOP; 
b·+- Dequeue[@pool.freeQueue]; 
IF doDebug AND b = NIL THEN Glitch[QueueScrambled]; 
IF doDebug AND b.pool # pool THEN Glitch[QueueScrambled]; 
IF doDebug OR doSee THEN b.type +- raw; 
IF doDebug THEN b.debug ~ CommUtilDefs.GetReturnFrame[].accesslink; 
b.requeueProcedure +- ReturnSendBufferToCorrectPool; 
pool.sendlnUse ~ pool.sendlnUse + 1; 
END; -- GetFreeSendBufferFromPoo/ 

GetFreeReceiveBufferFromPool: PUBLIC ENTRY PROCEDURE [pool: BufferPool] 
RETURNS [b: Buffer] = 
BEGIN 
IF doDebug AND pool.seal # DriverTypes.bufferPoolSeal THEN 

. Glitch[PooISeaIBroken]; . 
IF doDebug AND pool.firstBuffer = NIL THEN Glitch[BufferPooINotlnitialized]; 
IF doStats AND -pool.receivelnUse < pool.receive THEN 

StatsDefs.Statlncr[statBufferWaits]; 
UNTIL (pool.receivelnUse < pool.mceive) DO 

WAIT pool.receiveBufferAvailable; ENDLOOP; 
b ~ Dequeue[@pool.freeQueue]; 
IF doDebug AND b = NIL THEN Glitch[QueueScrambled]; 
IF doDebug AND b.pool # pool THEN Glitch(QueueScrambled]; 
IF doDebug OR doSee THEN b.type ~ raw; 
IF doDebug THEN b.debug +- CommUtilDefs.GetReturnFrame[].accesslink; 
b.requeueProcedure ~ ReturnReceiveBufferToCorrectPool; 
pool.receivelnUse ~ pool.receivelnUse + 1; 
END; --BetFreeReceiveBufferFromPool 

-- Get a free buffer, but don't wait if there is none 

MaybeGetFreeSendBufferFromPool: PUBLIC ENTRY PROCEDURE [pool: BufferPool] 
RETURNS [b: Buffer] = 
BEGIN . 
IF doDebug AND pooJ.seal # DriverTypes.bufferPoolSeal THEN 

Glitch[PoolSeaIBroken]; . 
IF doDebug AND pool.firstBuffer = NIL THEN Glitch[BufferPooINotinitialized]; 
IF doStats AND -pooJ.sendlnUse < pooJ.send THEN 

StatsDefs.Statlncr[ statBufferW aits]; 

BufferPoollmpl.mesa. 19-5ep-80 17:02:18 

4 

4 



BufferPoollmpl.mesa. 19-5ep-80 17:02:18 

IF (pool.sendlnUse < pool.send) THEN 

BEGIN 
b ~ Dequeue[@pool.freeQueue]; 
IF doDebug AND b = NIL THEN Glitch[QueueScrambled]; 
IF doDebug AND b.pool # pool THEN Glitch[QueueScrambled]; 
IF doDebug OR doSee THEN b.type ~ raw; 
IF doDebug THEN b.debug ~ CommUtilDefs.GetReturnFrameD.accesslink; 
b.req ueueProcedure ~ Retu rnSend BufferToCorrectPool; 
pool.sendlnUse ~ pool.sendlnUse + 1; 
END 

ELSE b ~ NIL; 

END; -- MaybeGetFreeSendBufferFromPoo/ 

MaybeGetFreeReceiveBufferFromPool: PUBLIC ENTRY PROCEDURE [pool: BufferPool] 
RETURNS [b: Buffer] = . 
BEGIN 
IF doDebug AND pool.seal # DriverTypes.bufferPoolSeal THEN 

Glitch [PooISeaIBroken]; 
IF doDebug AND pool.firstBuffer = NIL THEN Glitch[BufferPooINotlnitialized]; 
IF doStats AND -pool.receivelnUse < pool.receive THEN 

StatsDefs.Statl ncr[ statBufferWaits]; 
IF (pool.receivelnUse < pool.receive) THEN 

BEGIN 
b ~ Dequeue[@pool.freeQueue]; 
IF doDebug AND b = NIL THEN Glitch[QueueScrambled]; 
IF doDebug AND b.pool # pool THEN Glitch[QueueScrambled]; 
IF doDebug OR doSee THEN b.type ~ raw; 
IF doDebug THEN b.debug ~ CommUtiIDefs.GetReturnFrameD.accesslink; 
b.requeueProcedure ~ ReturnReceiveBufferToCorrectPool; 
poo!.receivelnUse +- pool.receivelnUse + 1; 
END 

ELSE b +- NIL; 

END; -- MaybeGetFreeReceiveBufferFromPool 

GetFreeSendOisBuiferFromPool: PUBLIC PROCEDURE [pool: BufferPool] 
RETURNS [b: OisBuffer] = 
BEGIN 
b .~ LOOPHOLE[GetFreeSendBufferFromPool[pool], OisBuffer]; 
IF doDebug OR doSee THEN b.type ~ ois; 
IF doOebug THEN b.debug ~ CommUtiiOefs.GetReturnFrame[].accesslink; 
END; -- GetFreeSendOisBufferFromPool 

GetFreeReceiveOisBufferFromPool: PUBLIC PROCEDURE [pool: BufferPool] 
RETURNS [b: OisBuff~r] = 
BEGIN 
b +- LOOPHOLE[GetFreeReceiveBufferFromPool[pool], OisBuffer]; 
IF doDebug OR doSee THEN b.type ~ ois; 
IF doDebug THEN b.debug ~ CommUtiIDefs.GetReturnFrameD.accesslink; 
END; -- GetFreeReceiveOisBufferFromPool 

GetFreeSendSppBufferFromPool: PUBLIC PROCEDURE [pool: BufferPool] 
RETURNS [b: SppBuffer] = 
BEGIN 
b ~ LOOPHOLE[GetFreeSendBufferFromPool[pool], SppBuffer]; 
IF doOebug OR doSee THEN b.type ~ ois; 
b.systemPacket ~ b.sendAck ~ b.attention ~ FALSE; 

IF doDebug THEN b.debug ~ CommUtiiOefs.GetReturnFrameD.accesslink; 
END; -- GetFreeSendSppBufferFromPool 
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GetFreeReceiveSppBufferFromPool: PUBLIC PROCEDURE [pool: BufferPool] 
RETURNS [b: SppBuffer] = 
BEGIN 
b ~ LOOPHOLE[GetFreeReceiveBufferFromPool[pool], SppBuffer]; 
IF doDebug OR doSee THEN b.type ~ ois; 
b.systemPacket ~ b.sendAck ~ b.attention ~ FALSE; 

IF doDebug THEN b.debug ~ CommUtiIDefs.GetReturnFrame[].accesslink; 
END; -- GetFreeReceiveSppBufferFromPool 

MaybeGetFreeSendOisBufferFromPool: PUBLIC PROCEDURE [pool: BufferPool] 
RETURNS [b: OisBuffer] = 
BEGIN 
b +- LOOPHOLE[MaybeGetFreeSendBufferFromPool[pool], OisBuffer]; 
IF b # NIL THEN BEGIN IF doDebug OR doSee THEN b.type +- ois; END; 

END; -- MaybeGetFreeSendOisBufferFromPool 

MaybeGetFreeReceiveOisBufferFromPool: PUBLIC PROCEDURE [pool: BufferPool] 
RETURNS [b: OisBuffer] = 
BEGIN 
b +- LO 0 P HOLE [MaybeGetF reeReceiveBufferF romPool [pool], OisBuffer]; 
IF b # NIL THEN BEGIN IF doDebug OR doSee THEN b.type +- ois; END; . 

END; -- MaybeGetFreeReceiveOisBufferFromPoo/ 

MaybeGetFreeSendSppBufferFromPool: PUBLIC PROCEDURE [pool: BufferPool] 
RETURNS [b: SppBufferj = 
BEGIN 
b ~ LOOPHOLE[MaybeGetFreeSendBufferFromPool[pool], SppBuffer]; 
IF b # NIL THEN 

BEGlN . 
IF doOebug OR doSee THEN b.type ~ ois; 
b.systemPacket +- b.sendAck ~ b.attention ~ FALSE; 

END; 

END; -- MaybeGetFreeSendSppBufferFromPool 

MaybeGetFreeReceiveSppBufferFromPool: PUBLIC PROCEDURE [pool: BufferPool] 
·RETURNS [b:.SppBuffer] = 
BEGIN 
b ~ LOOPHOLE[MaybeGetFreeReceiveBufferFromPool[pool], SppBuffer]; 
IF b # NIL THEN 

BEGiN 
IF doDebug OR doSee THEN b.type +- ois; 
b.systemPacket ~ b.sendAck ~ b.attention ~ FALSE; 

END; 

END; -- MaybeGetFreeReceiveSppBufferFromPool 

Retu rnSendPupBufferToPool: PUBLIC PROCEDURE [BufferPool. PupBuffer] = 
LOOPHOLE[ReturnSendBufferToPool]; 

Retu rnSendRppBuffe rToPool: PUBLIC PROCEDURE [BufferPool, RppBuffer] = 
LOOPHOLE[ReturnSendBufferToPool]; 

Retu rnSendOisBuffe rToPool: PUBLIC PROCEDURE [BufferPool, OisBuffer] = 
LOOPHOLE[ReturnSendBufferToPool]; . 

Retu rnSendSppBufferToPool: PUBLIC PROCEDURE [BufferPool, SppBuffer] = 
. LOOPHOLE[ReturnSendBufferToPool]; 
Retu rnSendBuffe rToPool: PUBLIC ENTRY PROCEDURE [pool: BufferPool, b: Buffer] = 

BEGIN . 
IF doDebug AND pool.firstBuffer = NIL THEN Glitch[BufferPooINotlnitialized]; 
IF doOebug AND b.pool # pool THEN Glitch[QueueScrambled]; 
-- Note: we do some "initialization" of things here since there are several ways to get 
-- buffers from the freeQueue. 
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b.network ~ NIL; 

b.userPtr +- b.userData to NIL; 

Enqueue[@pool.freeQueue, b]; 
pool.sendlnUse ~ pool.sendlnUse - 1; 
-- This is ugly, butthere isn't any way to make things work without it if 2 PROCESSes 
-- are waiting for clumps. 
BROADCAST pool.sendBufferAvailable; 
END; -- ReturnSendBufferToPool 

Retu rnReceivePupBufferToPool: PUBLIC PROCEDURE [BufferPool, PupBuffer] = 
LOOPHOLE[ReturnReceiveBufferToPool]; 

Retu rOnReceiveRppBuffe rToPool: PUBLIC PROCEDURE [BufferPool, RppBuffer] = 
LOOPHOLE[ReturnReceiveBufferToPool]; 

Retu rnReceiveOisBufferToPool: PUBLIC PROCEDURE [BufferPool, OisBuffer] = 
LO 0 P H 0 LE[ReturnReceiveBufferT oPool]; 

Retu rnReceiveSppBufferToPool: PUBLIC PROCEDURE [BufferPool, SppBuffer] = 
LO 0 P H 0 LE[ReturnReceiveBufferToPoo!]; 

Retu rnReceiveBufferToPool: PUBLIC ENTRY PROCEDURE [ 

pool: BufferPool, b: Buffer] = ' 
BEGIN 
IF doOebug AND pooLfirstBuffer = NIL THEN Glitch[BufferPooINotlnitialized]; 
IF doOebug AND b.pool #" pool THEN Glitch[QueueScrambled]; 
-- Note: we do some "initialization" of things here since there are severa/ ways to get 
-- buffers from the freeQueue. 
b.network ~ NIL; 

b.userPtr +- b.userData +- NIL; 

Enqueue[@pool.freeQueue, b]; 
pool.receivelnUse ~ pool.receivelnUse - 1; 
-- This is ugly, butthere isn't any way to make things work without it if 2 PROCESSes 
-- are waiting for clumps. 
BROADCAST pool.receiveBufferAvailable; 
END; -- ReturnReceiveBufferToPoo/ 

ReturnBufferToCorrectPool: PUBLIC PROCEDURE [b: Buffer] = 
BEGIN ReturnBufferToPool[b.pool, b]; END; -- ReturnBufferToCorrectPoo/ 

Retu rnSendBufferToCorrectPool: PUBLIC PROCEDURE [b: Buffer] = 
BEGIN ReturnSendBufferToPool[b.pool, b]; END; ---ReturnSendBufferToCorrectPoo/ 

Retu rnReceiveBufferToCorrectPool: PUBLIC PROCEDURE [b: Buffer] = 
BEGIN ReturnReceiveBufferToPool[b.pool, b]; END; 

-- ReturnReceiveBufferToCorrectPool 

-- initialization 

END. -- BufferPool/mpl module 

LOG 

Time: April 17, 1980 2:54 PM By: Dalal Action: created file for Pilot 5.0. 
Time: April °17, 1980 2:54 PM By: Dalal Action: merged PoolCool and PoolHot. 
Time: September 17, 1980 4:17 PM By: BLyon Action: added 2 + 4 + 3 to size of big buffers. 
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-- Checksumslmpl.mesa (last edit by: BLyon/HGM August 20, 1980 10:57 AM) 

DIRECTORY 
BufferDefs USING [OisBuffer, OisBufferObject], 
Checksums USING [ComputeChecksum], 
Communicationlnternal USING 0, 
CommUtilDefs USING [thislsAnAlto], 
Inline USING [BITAND, BITNOT, BITOR, BITSHIFT], 
Mopcodes USING [zADD, zDADD, zDUP, zEXCH, zJNE3, zLlN1, zLlO, zNOOP, zSUB], 
OISCPTypes USING [bytesPerOisPktHeader]; 

Checksumslmpl: PROGRAM 
IMPORTS Checksums, Inline 
EXPORTS Communicationlnternal, Checksums 
SHARES BufferDefs" = 

BEGIN OPEN Checksums; 

-- These procedures sets the checksum field of the Gis Packet. 
SetChecksum: PUBLIC PROCEDURE [b: BufferDefs.OisBuffer] = 

BEGIN 
cs: CARDINAL +- 0; 
IF b.size = user AND b.userData # NIL THEN 

BEGIN 
cs too 

IF CommUtilDefs.thislsAnAlto THEN SlowlyComputeChecksum[ 
cs, OISCPTypes.bytesPerOisPktHeader/2 - 1, @b.oisPktLength] 
ELSE ComputeChecksum[ 

cs, OISCPTypes.bytesPerOisPktHeader/2 - 1, @b.oisPktLength]; 
cs +-

IF Co"mmUtilDefs.thislsAnAlto THEN SlowlyComputeChecksum[ 
CS, (b.userDataLength + 1)/2, b.userData] 
ELSE ComputeChecksum[cs, {b.userDataLength + 1)/2, b.userData]; 

END 
ELSE 

CS +- . 
IF CommUtiiDefs.thislsAnAlto THEN SlowlyComputeChecksum[ 
CS, (b.oisPktLength + 1)12 - 1, @b.oisPktLength] 
ELSE ComputeChecksum[cs, (b.oisPktLength + 1)12 - 1, @b.oisPktLength]; 

b.checksum too cs; 
END; 

-- These procedures checks the checksum field of the Dis Packet, 
-- and returns TRUE or FALSE. The buffer is a/ways a system buffer 

TestChecksum: PUBLIC PROCEDURE [b: BufferDefs.OisBuffer] RETURNS [BOOLEAN] = 
BEGIN 
cs: CARDINAL +- 0; 
IF b.checksum = 177777B THEN RETURN[TRUE]; 
cs too 

IF CommUtilDefs.thislsAnAlto THEN SlowlyComputeChecksum[ 
CS, (b.oisPktLength + 1)/2 - 1, @b.oisPktLength] 
ELSE ComputeChecksum[cs, {b.oisPktLength + 1)12 - 1, @b.oisPktLength]; " 

RETURN[b.checksum = cs]; 
END; 

SlowlyComputeChecksum: PUBLIC PROCEDURE [ 
CS: CARDINAL, nWords: CARDINAL, p: LONG POINTER] RETURNS [CARDINAL] = 
BEGIN 
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"t: CARDINAL; 
THROUGH [O .. nWords) DO 

IF CS ) (t +- cs + pt) THEN CS +- t + 1 ELSE CS +- t; 
IF CS ) = 100000B THEN cs +- cs*2 + 1 ELSE CS +- cs*2; 
p +- p + 1; 
ENDLOOP; . 

IF CS = 177777B THEN CS +- 0; 
RETURN[CS]; 
END; 

-- This procedure updates the checksum field of the Gis Packet 
-- after it increments the oisTransportContro/. 
-- Assumptions made about an Gis Buffer: 
-- checksums is the first word of the ois varient. 
-- oisPktLength is the length of the ois varient (in Bytes). 
-- The work containing transportControl is located 1 after oisPktLength. 

dummyBuf: PRIVATE POINTER TO BufferDefs.OisBufferObject = LOOPHOLE[O]; 
" relativeChecksumLoc: PRIVATE POINTER = @dummyBuf.checksum; 
relativeOisTransportControlLoc: PRIVATE POINTER = @dummyBuf.oisPktLength + 1; 
"transportControIOffset: INTEGER = 

relativeOisTransportControlLoc - relativeChecksumLoc; 
Inc rOisT ranspo rtCont rolAnd U pdateChecksum: PUBLIC PROCEDURE [ 

b: BufferDefs.oisBuffer] = 
BEGIN 
newValLoc: LONG POINTER TO WORD = 

LOOPHOLE[b + LOOPHOLE[relativeOisTransportControILoc, CARDINAL]]; 
oldVal: WORD +- newValLoct; 
resisdual: INTEGER; 
b.oisTransportControl +- b.oisTransportControl + 1; 
IF b.checksum = 177777B THEN RETURN; 
resisdual +- Inline.BITAND[ 

(b.oisPktLength + 1)/2 - transportControlOffset, 17B]; 
. b.checksum +- OnesAdd[ 

b.checksum, LeftCycle[OnesSub[newVaILoc1', oldVal], resisdual]]; 
END; -- UpdateChecksum 

LeftCycle: PROCEDURE [val: CARDINAL, dist: INTEGER] RETURNS [CARDINAL] = INLINE 
BEGIN OPEN Inline; 
RETURN[BITOR[BITSHIFT[val, dist], BrtsHIFT[val, dist - 16]]]; 
END; 

OnesSu b: PROCEDURE [a, b: CARDINAL] RETURNS [CARDINAL] = INLINE 
BEGIN RETURN[OnesAdd[a, Inline.BITNOT[b]]]; END; 

OnesAdd: PROCEDURE [a, b: CARDINAL] RETURNS [c: CARDINAL] = MACHINE CODE 
BEGIN 
-- C (- a + b; IF c<a THEN c (- c + 1; IF c = 177777B THEN c (- 0; 
Mopcodes.zLlO; 
Mopcodes.zEXCH; 
Mopcodes.zLlO; 
Mopcodes.zDADD; 
Mopcodes.zADD; 
Mopcodes.zDUP; 
Mopcodes.zLlN1 ; 
Mopcodes.zJNE3; 
Mopcodes.zDUP; 
Mopcodes.zSU8; 
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Mopcodes.zNOOP; -- not clear if this is really needed. 

END; 

END. ee Checksumslmpl 
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-- CommunicationControl.mesa (last edited by: HGM on: September 7, 1980 12:49 PM) 
-- Function: The control module for Pilot's Communication configuration. 

DIRECTORY 
Communication Internal USING [ 

Checksumslmpl, EchoServerlmpl, PilotCommUtil, Routerlmpl, RoutingTablelmpl, 
Socket!mpl, NetworkStreamMgr, PacketStreamMgr], . 

CommunicationPrograms USING 0, 
DriverDefs USING [CommPackageGo, CommPackageOff, Boss], 
Echo USING [CreateServer, DeleteServer], 
OISCPDefs USiNG [OiscpPackageReady], 
Router USING [OisRouterOff, OisRouterOn], 
Socketlnternal USiNG [SocketOn], 
StatsOps USING [StatsHot]; 

'CommunicationControl: MONITOR 

IMPORTS 
Communicationlnternal, DriverDefs, Echo, OISCPDefs, Router, Socketlnternal, 
StatsOps. . 

ExpeRTS OISCPDefs, CommunicationPrograms 
BEGIN 

-- monitor data 
useCount: CARDINAL; 

StartupCommunication: PROCEDURE = 
-- module initialization: 
BEGIN 
useCount ~ 0; 
START StatsOps.StatsHot; 
START Communicationlnternal.PilotCommUtil; 
-- AdjustSystemBufferParms[j; 
START DriverDefs.Boss; 
START Communicationlnternal.Checksumslmpl; 
START Communicationlnternal.Routerlmpl; 
START Communicationlnternal.RoutingTablelmpl; 
START Communicationlnternal.Socketlmpl; 
START Communicationlnternal.EchoServerlmpl; 
OiscpPackageMake[] ; 
START Commu nicationl nternal.PacketStreamMgr; 
START Commu nicationlnternal.NetworkStreamMgr; 
END; 

InitializeCommunication: PUBLIC PROCEDURE = 
-- module initialization: 
BEGIN 
-- the start trap takes care of everything 

END; 

-- The procedure that a normal client calls to start things either before or 
-- after the Makelmage. . 

OiscpPackageMake: PUBLIC ENTRY PROCEDURE = 
BEGIN 
IF (useCount +- useCount + 1) > 1 THEN RETURN; 

OISCPDefs.OiscpPackageReadyO; 
DriverDefs.CommPackageGo 0; 
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Router.OisRouterOn[]; 
Socketlnternal.SocketOn[]; 
Echo.CreateServer[]; . 
END; 

-- The procedure that a normal client calls to stop things 

OiscpPackageDestroy: PUBLIC ENTRY PROCEDURE = 
BEGIN 
IF (useCount ~ useCount - 1) > 0 THEN RETURN; 
Echo.DeleteServerO; 
Router.OisRouterOffD; 
DriverDefs.CommPackageOffO; 
END; 

-- main line code 

. StartupCommunication[]; 

END. -- CommunicationControl module 
LOG 
Time: January 20, 1980 11:01 AM 
Time: February 5, 1980 8:31 /?M 
Time: February 5, 1980 9:16 PM 
Time: August 18, 1978 11:37 AM 
* *lnitializeCommunication[j. 

By: Dalal Action: changed initialization order. 
By: Dalal Action: started of SimpieHeaplmpl. 
By: Dalal Action: added Echo Server. 
By: Knutsen Action: Module now STARTed by 

Time: May 6, 1980 6:35 PM By: BLyon Action: Temp removed CommunicationPrograms from 
"EXPORTS; added mainline code so that Communications can be build/started seperately from 
"TestPilotKernel .. tajo. 
Time: August 11, 1980 3:39 PM By: BLyon Action: made it so that communication can start on a st . 
Hart trap (added running: BOOLEAN). 
Time: August 20, 1980 10:38 AM By: BLyon Action: added START Checksums/mpl 
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-- Dispatcherlmpl.mesa (last edited by: HGM on: September 13, 1980 3:18 PM) 

DIRECTORY 
BufferDefs USING [ 

Buffer, Dequeue, Enqueue, QueueCleanup, Queuelnitialize, QueueLength, 
QueueObject] , 

DriverDefs USING [ 
doStats, doDebug, GetGiantVector, Glitch, Network, ReturnFreeBuffer, Router, 
RouterObject], 

Process USING [SetTimeout, MsecToTicks], 
StatsDefs USING [Statlncr]; 

Dispatcherlmpl: MONITOR 
IMPORTS BufferDets, DriverDets, Process, StatsDefs 
EXPORTS DriverDefs 
SHARES BufferDefs = 
BEGIN 

mainFork: PROCESS; 
dispatcherPleaseDie: BOOLEAN; 
dispatcherReady: CONDITION; 
globallnputQueue: BufferDefs.QueueObject; 
globalOutputQueue: BufferDefs.QueueObject; 
pupRouter, oisRouter: PUBLIC DriverDefs.Router; 
dummyRouter: DriverDefs.Router; 

dummyRouterObject: DriverDefs.RouterObject +-
[input: Dummylnputer, broadcast: DummyBroadcaster, add Network: DummyAddDelete, 

removeNetwork: DummyAddDelete, stateChanged: DummyStateChanged]; 

UnknownDecapsulation: ERROR = CODE; 

-- Cold procedures 

Dummyl~puter: PROCEDURE [b: BufferDefs.Buffer] = 
BEGIN 
IF DriverDefs.d oStats THEN StatsDefs.Statlncr[statPacketsDiscarded]; 
b.requeueProcedure[b]; 
END; 

DummyBroadcaster: PROCEDURE [b: BufferDefs.Buffer] = 
BEGIN b.requeueProcedure[b]; END; 

DummyAddDelete: PROCEDURE [DriverDets.Network] = BEGIN END; 

DummyStateChanged: PROCEDURE [DriverDefs.Network] = BEGIN END; 

SetPupRouter: PUBLIC PROCEDURE [router: DriverDefs.Router] = 
BEGIN 
IF router = NIL THEN router +- @dummyRouterObject; 
pupRouter +- router; 
END; 

SetOisRouter: PUBLIC PROCEDURE [router: DriverDefs.Router] = . 
BEGIN 
IF router = NIL THEN router f- @dummyRouterObject; 
oisRouter +- router; 
END; 
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GetPupRouter: PUBLIC PROCEDURE RETURNS [DriverDefs.Router] = 
BEGIN RETURN[pupRouter]; END; 

GetOisRouter: PUBLIC PROCEDURE RETURNS [DriverDefs.Router] = 
BEGIN RETURN[oisRouter]; END; 

DispatcherOn: PUBLIC PROCEDURE = 
BEGIN 
dispatcherPleaseDie +- FALSE; 
BufferDefs.Queuelnitialize[@globalinputQueue]; 
BufferDefs. Queu einitialize [@globaIOutputQueue]; 
mainFork +- FORK MainDispatcherD; 
END; . 

DispatcherOff: PUBLIC PROCEDURE = 
BEGIN 
DispatcherOffLocked []; 
JOIN mainFork; 
BufferDefs.QueueCleanup[@globallnputQueue]: 
BufferDefs.QueueCleanu p[@globaIOutputQueue]; 
E~D; 

DispatcherOffLocked: ENTRY PROCEDURE = INLINE 
BEGIN di~patcherPleaseDie +- TRUE; NOTIFY dispatcherReady; END; 

-- Hot procedures 

MainDispatcher: PUBLIC PROCEDURE = 
BEGIN 
b: BufferDefs.Buffer; 
network: DriverDefs.Network; 
UNTIL dispatcherPleaseDie DO 

WHILE BufferDefs.QueueLength[@globaIOutputQueue] # 0 DO 
-- give back free buffers first 
b +- GrabOutputBuffer[]; 
IF b.allNets THEN SendToNextNetwork[b] ELSE b.requeueProcedure[b]; 
ENDLOOP; 

IF BufferDefs.QueueLength[@globalinputQueue] # 0 THEN 
BEGIN 
b f- GrablnputBufferD; 
network +- b.network; 
-- give it to the right router, and it requeues the buffer 
SELECT network.decapsulateBuffer[b] FROM 

pup, rpp =) 

BEGIN 
IF DriverDefs.doDebug THEN b.type f- pup; 
pupRouter.input[b]; 
END; 

ois => 
BEGIN 
IF DriverDefs.doDebug THEN b.type +- ois; 
oisRouter.input[b]; 
END; 

rejected =) dummyRouter.input[b]; 
processed = > NULL; . 
ENDCASE =) DriverDefs.Glitch[UnknownDecapsulation]; 

LOOP; 
END; 

WaitO; 
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ENDLOOP; 
END; 

17-Sep-80 15:47:59 

GrabOutputBuffer: ENTRY PROCEDURE RETURNS [BufferDefs.Buffer] = INLINE 
BEG:N RETURN[BufferOefs.Dequeue[@globaIOutputQueue]]; END; 

GrablnputBuffer: ENTRY PROCEDURE RETUP.NS [BufferDefs.Buffer] = INLINE 
BEGIN RETURN[BufferDefs.Dequeue[@globalinputQueue]]; END; 

Wait: ENTRY PROCEDURE = INLINE 
BEGIN 
IF BufferDefs.QueueLength[@globallnputQueue] = 0 AND BufferDefs.QueueLength[ 

@globaIOutputQueue] = 0 THEN WAIT dispatcherReady; 
END; 

SendToNextNetwork: PROCEDURE [b: BufferDefs.Buffer] = 
BEGIN 
network: DriverDefs.Network +- b.network; 
b.network to network to network. next; 
-- dangerous we are playing with monitor data 
IF network = NIL THEN 

BEGIN 
b.allNets +- FALSE; -- this is where it gets turned off 
b.requeueProcedure[b]; 
RETURN; 
END; 

SELECT b.type FROM 
pup, rpp => 

BEGIN 
pupRouter.broadcast[b]; -- this requeues b 

END; 
ois => 

BEGIN. . 
oisRouter.broadcast[b]; -- this requeues b 

. END; 
ENDCASE = > b.requeueProcedure[b]; -- don't know how to encapsulate 

END; 

-- Locked procedures 
-- These are called from interrupt routines on the Alto; they must be locked in memory. 

PutOnGloballnputOueue: PUBLIC ENTRY PROCEDURE [b: BufferDefs.Buffer] = 
BEGIN BufferDefs.Enqueue[@globalinputQueue, b]; NOTIFY dispatcherReady; END; 

PutOnGlobalDoneOueue: PUBLIC PROCEDURE [b: BufferDefs.Buffer] = 
BEGIN 
-- This test avoids an unnecessary process switch in returning buffers to system pool. 
IF -b.aIlNets AND b.requeueProcedure = DriverDefs.ReturnFreeBuffer THEN 

DriverDefs.ReturnFreeBuffer[b] 
ELSE PutOnGlobaIDoneQueueLocked[b]; 
END; 

PutOnGlobalDoneOueueLocked: ENTRY PROCEDURE [b: Bl,IfferDefs.Buffer] = INLINE 
BEGIN BufferDefs.Enqueue[@globaIOutputQueue, b]; NOTIFY dispatcherReady; END; 

-- initialization 
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pupRouter +- @dummyRouterObject; 
oisRouter +- @dummyRouterObject; 

• dummyRouter +- @dummyRouterObject; 
Process.SetTimeout[@dispatcherReady, Process.MsecToTicks[30000]]; 
IF OriverOefs.doDebug THEN 

BEGIN 
DriverDefs.GetGiantVectorD.globallnputQueue +- @globallnputQueue; 
DriverDefs.GetGiantVectorD.globaIOutputQueue +- @globaIOutputQueue; 
END; 

. END. -- Dispatcherlmpl module 

LOG 

Time: April 21, 1980 2:56 PM By: Dalal Action: created file for Pilot 5.0. 
Time: April 21, 1980 2:57 PM By: Dalal Action: merged the dispatchers. 

4 

Time: May 7, 1980 10:34 AM By: BLyon Action: Made pupRouter & oisRouter PUBLIC (they are u 
"sed by Boss). 
Time: May 8, 1980 1:24 PM By: BLyon Action: Made PutOnG/obalDoneQueue more efficient (hop 
**efully it still works). 
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I· -- EchoServerlmpl.mesa (last edited by: BLyon on: September 29, 1980 9:46 AM 

\

1 -- Function: The implementation module for the Pilot OISCP Echo Server. 

DIRECTORY 
Communicationlnternal USING D, 
DriverDefs USING [doStats], 
Echo USING [echoRequest, echoResponse], 
Heap USING [FreeMDSNode, MakeMDSNode], 
Socket USING [ 

Abort, Channel Aborted, Channel Error, ChannelHandle, Create, Delete, Get, 
GetStatus, PhysicalRecord, PhysicalRecordHandle, Put, SetWaitTime, 
SocketStatus, TimeOut, TransferStatus, TransferWaitAny, WaitTime], 

Router USING [FindMyHostID], 
StatsDefs USING [Statlncr, StatBump], 
OISCPTypes USING [ 

bytesPerOisPktText, echoerSocket, OisAddress, OisPacketType, unknownNetlD], 
Space USING [wordsPerPage], 
SpecialSystem USING [NetworkAddress], 
System USING' 0; 

EchoServerlmpl: PROGRAM 
IMPORTS Heap, Router, Socket, StatsDefs 
EXPORTS Communication Internal, Echo, System = 
BEGIN 

-- EXPORTED TYPE(s) 
NetworkAddress: PUBLIC TYPE SpeciaISystem.NetworkAddress; 

-- global constants to all 
nBuffers: CARDINAL = 2; 
physicalRecordByteSize: CARDINAL = 

(2*SIZE[Socket.PhysicaIRecord]) + OISCPTypes.bytesPerOisPktText; 
physicalRecordWordSize: CARDINAL = (physicalRecordByteSize + 1)/2; 
nWordsNeeded: CARDINAL = physicaIRecordWordSize"'nBuffers; 
nPagesNeeded: CARDINAL = (nWordsNeeded/Space.wordsPerPage) + 1; 

-- global variables to all 
cH: Socket.ChanneIHandle; 
localAddr: OISCPTypes.OisAddress; 
echoServerFork: PROCESS; 
echoerTimeout: Socket.WaitTime = 7777777777B; -- in msec (about 10 days) 

-- Cold Procedures 
-- This procedure creates an echo server. 
CreateServer: PUBLIC PROCEDURE = 

BEGIN 
localAddr ~ 

[net: OISCPTypes.unknownNetID, host: Router.FindMyHostlD[], 
socket: OISCPTypes.echoerSocket]; 

cH ~ Socket.Create[locaIAddr]; 
echoServerFork ~ FORK EchoServer[]; 
END; -- CreateServer 

-- This procedure deletes the echo server. 

DeleteServe"r: PUBLIC PROCEDURE = 
BEGIN Socket.Abort[cH]; JOIN echoServerFork; Socket.Delete[cH]; END; 

-- DeleteListener 
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-- Hot Procedures 
-- This procedure echos Echo protocol packets back to the remote end. 

EchoServer: PROCEDURE = 
BEGIN 
personalBufferPool: POINTER; 
buf: Socket.PhysicaIRecordHandle; 
i: CARDINAL; 
ok: BOOLEAN ~ TRUE; 
socketStatus: Socket.SocketStatus; 
status: Socket.TransferStatus; 
Socket.SetWaitTime[cH, echoerTimeout]; 
~- create the buffers that we need for receiving packets 
personalBufferPool ~ Heap.MakeMDSNode[n: nWordsNeeded]; 
~- init the PhysicalRecords and start the gets 
buf ~ personalBufferPool; 
FOR i IN [O .. nBuffers) DO 

buf.header.pktLength ~ physicalRecordByteSize; 
D ~ Socket.Get[ 

cH, buf ! Socket.ChannelError =) BEGIN ok ~ FALSE; EXIT; END; 
Socket.ChannelAborted =) BEGIN ok ~ FALSE; EXIT; END]; 

but ~ buf + physicalRecordWordSize; 
ENDLOOP; 

IF ok THEN 
DO 

-- wait for an echo request packet 
[buf, status] ~ Soc.ket.TransferWaitAny[ 

cH ! Socket.TimeOut =) RETRY; Socket.ChannelAborted =) EXIT]; 
-~ b.status can be one of aborted or goodCompletion 
SELECT status FROM 

good Completion =) 
BEGIN 
IF LOOPHOLE[buf.header.packetType, OISCPTypes.OisPacketType] 

THEN 
BEGIN 
firstWord: POINTER TO CARDINAL ~ LOOPHOLE[@buf.body, POINTER]; 
-- examine this packet 
IF firstWordt = Echo.echoRequest THEN 

BEGIN 
-- good packet, echo it 
buf.header.destination ~ buf.header.source; 
firstWord1' ~ Echo.echoResponse; 
D ~ Socket.Put[cH, buf ! Socket.ChannelAborted =) EXIT]; 
IF DriverDefs.doStats THEN StatsDefs.Statlncr[packetsEchoed]; 
IF DriverDefs.doStats THEN 

StatsDefs.StatBu mp[bytesEchoed, buf .header.pktLength]; 
END 

ELSE IF DriverDefs.doStats THEN StatsDefs.Statlncr[packetsBadEchoed] 
END 

ELSE IF DriverDefs.doStats THEN StatsDefs.Statlncr[packetsBadEchoed]; 
END; ~- end goodCompletion 

aborted :::) EXIT; 
ENDCASE =) NULL; 

but .header.pktLength ~ physicalRecordByteSize; 
D ~ Socket.Get[ 

cH, but I Socket.ChannelError =) EXIT; Socket.ChannelAborted =) EXIT]; 
END LOOP; 
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_. Vie got here via an abort or error; now clean up this world. 
Socket.Abort[ cH]; 
•• clear the get queue 
socketStatus ~ Socket.GetStatus[cH]; 
FOR i IN [O .. socketStatus.incompleteGets) DO 

[but, status] ~ Socket.TransferWaitAny[cH]; ENDLOOP; 

Heap.FreeMDSNode[p: personaIBufterPool]; 
END; •• EchoServer 

END. 

LOG 

Time: January 31, 1980 5:18 PM By: Dalal Action: create file. 
Time: August 27, 1980 11:11 AM By: BLyon Action: increased timeOut. 
Time: September 18, 1980 4:32 PM By: BLyon Action: Added StatsDefs. 

3 

Time: September 26, 1980 11:28 AM By: BLyon Action: made it use Physical records instead of 10 
**cked buffers. 
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-- EthernetDriver.mesa (last edited by: BLyon on: September 29, 1980 2:13 PM 

DIRECTORY 
BufferDefs. 
CommUtilDefs USING [Zero, GetEthernetHostNumber], 
DriverDefs USING [ 

doDebu9. doStats, Glitch, GetinputBuffer, MaybeGetFreeBuffer, NetworkObject, 
AddDeviceToChain, PutOnGlobalDoneQueue, PutOnGloballnputQueue], 

DriverTypes USING [Encapsulation, XWirePacketType], 
EthernetFace. 
Heap USING [MakeNode, FreeNode], 
Inline USING [LowHalf, HighHalf, BITAND, LongCOPy], 
OISCPTypes USING [aIlHostlDs]. 
PupTypes USING [allHosts, PupErrorCode, PupHostID], 
StatsDefs USiNG [StatBump, Statlncr, StatCounterlndex], 
PilotSwitches USING [switches], 
Process USING [ 

DisableTimeout, MsecToTicks, SecondsToTicks, SetPriority, SetTimeout, Ticks]. 
Processlnternal USING [AliocateNakedCondition, DeallocateNakedCondition]. 
Runtime USING [SelfDestruct]. 
SpecialSystem USING [ 

ProcessorlD, HostNumber, GetProcessorlD. broadcastHostNumber, nullHostNumber, 
nullNetworkNumber] , 

System USING [ 

GetGreenwichMeanTime, GetClockPulses, Microseconds, Pulses, 
MicrosecondsT oPulses, GreenwichMean Time]; 

EthernetDriver: MONITOR 

IMPORTS • 
BufferDefs, CommUtiiDefs, DriverDefs, StatsDefs, EthernetFace, Heap, Inlme, 
PiiotSwitches, Process, Processlnternal, Runtime, System, SpecialSystem 

EXPORTS DriverDefs 
SHARES BufferDefs, DriverTypes, SpecialSystem = 
BEGIN OPEN StatsDefs, BufferDefs, DriverDefs, EthernetFace. Special System; 

-- Things that should be in DriverTypes: 
translationPacket: DriverTypes.XWirePacketType = LOOPHOLE[1001B]; 
xwireBroadcastHost: SpecialSystem.HostNumber = 

SpeciaISystem.broadcastHostNumber; 

ether: DeviceHandle; 
me: SpeciaISystem.ProcessorID; 
globalStatePtr: GlobalStatePtr; -- Allocate space if needed 
inProcess, outProcess: PROCESS; 

inWait, outWait: LONG POINTER TO CONDITION ~ NiL; 

firstOutputBuffer, lastOutputBuffer: Buffer; 
firstlnputBuffer, lastlnputBuffer: Buffer; 
inlnterruptMask, outinterruptMask: WORD; 

watcherProcess: PROCESS; 

pleaseStop: BOOLEAN; 

timer: CONDITION; 

timeLastRecv, timeSendStarted: System.Pulses; 
fiveSecondsOfPulses: System.Pulses; 
fiveHalfSecondsOfPulses: System.Pulses; 

inputQueueLength: CARDINAL ~ 4; 
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myNetwork: DriverDefs.NetworkObject ~ 
[decapsulateBuffer: DecapsulateBuffer, encapsulatePup: EncapsulatePup, 

encapsulateRpp: EncapsulateRpp, encapsulateOis: EncapsulateOis, 
sendBuffer: Send Buffer. forward Buffer: ForwardBuffer, 
activateD river: ActivateDriver, deactivateD river: DeactivateDriver, 
deleteDriver: DeleteDriver, alive: TRUE, speed: 10000, -- in xi/oBits/sec 
buffers:, spare:, interrupt: Inlnterrupt, device: xwire, index:, 
netNumber: nullNetworkNumber, hostNumber:, next: NIL, pupStats: NIL, 

stats: NIL]; 

" FunnyRetransmissionMask: PUBLIC ERROR = CODE; 

MachinelDTooBigForEthernet: PUBLIC ERROR = CODE; 

DriverNotActive: PUBLIC ERROR = CODE; 

DriverAlreadyActive: PUBLIC ERROR = CODE; 

EthernetNetNurilberScramb!ed: PUBLIC ERROR = CdDE; 

CantMaklmageWhileEtherentDriverlsActive: PUBLIC ERROR = CODE; 

OnlyTwoDriversArePossible: PUBLIC ERROR = CODE; 

BufferMustBeAlmostQuadWordAligned: PUBLIC ERROR = CODE; 

IOCBMustBeQuadWordAligned: PUBLIC ERROR = CODE; 
IOCBMustBelnFirstMDS: PUBLIC ERROR = CODE; 

EtherStatslnfo: TYPE = RECORD [ 

packetsSent: LONG CARDINAL. 

badSendSatus: LONG CARDINAL, 

overruns: LONG CARDINAL, 

packetsRecv: LONG CARDINAL, 

badRecvStatus: LONG CARDINAL, 

inputOff:. LONG CARDINAL, 

loadTable: ARRAY [0 .. 16] OF LONG CARDINAL]; 

etherStatslnfo: EtherStatslnfo; 
etherStats: POINTER TO EtherStatslnfo ~ @etherStatslnfo; 

-- Hot Procedures 

Inlnte rrupt: .ENTRY PROCEDURE = 
BEGIN 
this, new: Buffer; 
status: Status; 
lastMissed, missed: CARDINAL ~ GetPacketsMissed[ether]; 

Process.SetPriority[5] ; 

UNTIL pleaseStop DO 

this ~ firstlnputBuffer; 
status +- GetStatus[this.iocbChain]; 
IF doStats AND status # pending THEN 

Statlncr[statEtherlnterruptDuringlnterrupt]; 
UNTIL pleaseStop OR status # pending DO 

WAIT inWait; . 
status ~ GetStatus[this.iocbChain]; 
IF doStats AND status = pending THEN Statlncr[statEtherMissingStatus]; 
ENDLOOP; 

IF doStats AND" (missed ~ GetPacketsMissed[ether]) # lastMissed THEN 

BEGIN • ] 
StatBump[statEtherEmptyNoBuffer, missed - lastMlssed ; 
lastMissed ~ missed; 
END; 

IF pleaseStop THEN EXIT; 
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firstlnputBuffer ~ firstlnputBuffer.next; 
S::LECT status FROM 

ok => 
BEGIN 
timeLastRecv ~ System.GetClockPulsesO; 
IF (new ~ GetinputBufferO) # NIL THEN 

BEGIN 
new.device ~ xwire; 
this.length ~ GetPacketLength[this.iocbChain]; 
this. network ~ @myNetwork; 
IF doStats THEN 

BEGIN 
etherStats.packetsRecv ~ etherStats.packetsRecv + 1; 
Statl nc r[ statEtherPacketsReceived]; 
StatBump[statEtherWordsReceived, this.length]; 
END; 

PutOnGloballnputQueue[this]; 
END 

ELSE 
BEGIN 
new ~ this; -- Rats, couldn't get a new buffer, recycle this one 
IF doStats THEN 

BEGIN 
etherStats.inputOff ~ etherStats.inputOff + 1; 
Statlncr[statEtherEmptyFreeQueue]; 
END; 

END; 
END; 

ENDCASE => 
BEGIN 
new ~ this; -- Some kind of error, recycle this buffer 
IF doStats THEN 

SELECT status FROM 
packetTooLong = > Statlncr[statEtherReceivedTooLong]; 
badAlignmentButOkCrc = > Statlncr[statEtherReceivedNot16]; 
crc = > Statlncr[statEtherReceivedBadCRC]; 
crcAndBadAlignment = > Statlncr[statEtherReceivedNot16BadCRC]; 
overrun => 

BEGIN _. 
etherStats.overruns ~ etherStats.overruns + 1; 
Statl ncr[ statEtherReceivedOverrun]; 
END; 

ENDCASE = > Statlncr[statEtherReceivedBadStatus]; 
END; 

-- add new buffer to end of input chain 
Queuelnput[ether, @new.encapsulation, new.length, new.iocbChain]; 
lastlnputBuffer.next ~ new; . 
lastlnputBuffer ~ new; 
new. next ~ NIL; 
ENDLOOP; 

END; 

Outlnterrupt: ENTRY PROCEDURE = 
BEGIN 
b: Buffer; 
status: Status; 

Process.SetPriority[5]; 

UNTIL pleaseStop DO 
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DO 
-- forever until something interesting happens 
IF pleaseStop THEN EXIT; 
-- we compute the values each time around since the value of b can change if 
-- the watcher shoots down the output. 
IF (b ~ firstOutputBuffer) # NIL AND (status +- GetStatus[b.iocbChain]) # 

pending THEN EXIT; 
WAIT outWait; 
ENDLOOP; 

IF p!easeStop THEN EXIT; -- so that we do not do something below 

SELECT status FROM 
ok => 

BEGIN 
IF doStats THEN 

BEGIN . 
tries: CARDINAL ~ GetRetries[b.iocbChain]; 
statEtherSendsCollision1: StatsDefs.StatCounterlndex = 

statEtherSendsCoilision1 ; 
first: CARDINAL = LOOPI:iOLE[statEtherSendsCollision1]; 
etherStats.packetsSent ~ etherStats.packetsSent ;- 1; 
IF tries # 0 THEN Statlncr[LOOPHOi..E[first + tries]]; 
etherStats.loadTa~le[tries] ~ etherStats.loadTable[tries] + 1; 
END; 

END; 
ENDCASE => 

BEGIN 
IF doStats THEN 

SELECT status FROM 
tooManyCollisions = > 

BEGIN 
etherStats.loadTable[16] ~ etherStats.loadTable[16] + 1; 
Statlncr[statEtherSendsCollisionLoadOverflow]; 
END; 

underrun => 
BEGIN 
etherStats.overruns ~ etherStats.overruns + 1; 
Statlncr[statEtherSendOverrun]; 
END; 

ENDCASE => 
BEGIN 
etherStats.badSendSatus ~ etherStats.badSendSatus + 1; 
Statlncr[statEtherSendBadStatus]; 
END; 

END; 

-- We don't resend things that screwup 
firstOutputBuffer ~ firstOutputBuffer.next; 
PutOnGlobaIDoneQueue[b]; 
ENDLOOP; 

END; 

GetElapsedPulses: PROCEDURE [startTime: System.Pulses] RETURNS [System.Pulses] = 
INUNE 
BEGIN 
RETURN[LOOPHOLE[System.GetClockPulsesD - startTime, System.Pulses]]; 
END; 

Watcher: PROCEDURE = 
BEGIN 
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UNTIL pleaseStop DO 
-- In either case, an interrupt should be pending. Since the interrupt routine is higher priority 

Uthan we are, it should get processed before we can see it. If we get here, an interrupt has proba 
**bly been lost. It could have been generated between the time we started decoding the instructi 
"on and the time that the data is actually fetched. That is why we look several times. Of course, i 
* *f it is still not zero when we look again, it could be a new interrupt that has just arrived. 

-- Check for lost input interrupt 
THROUGH [0 .. 25) DO 

IF InputChainOK[] THEN EXIT; 
REPEAT FINISHED =) BEGIN WatcherNotifyO; END; 
ENDLOOP; 

-- Check for lost output interrupt 
THRO~GH [0 .. 25) DO 

IF OutputChainOK[] THEN EXIT; 
REPEAT FINISHED =) BEGIN ·WatcherNotify[]; END; 
ENDLOOP; 

-- Check for stuck input 
IF GetElapsedPulses[timeLastRecv] > fiveSecondsOfPulses THEN FixuplnputO; 
-- Check for stuck output 
IF firstOutputBuffer # NIL AND 

(GetElapsedPulses[timeSendStarted] ) fiveHalfSecondsOfPulses) THEN 
ShootDownOutput[]; 

WatcherWaitO; 
END LOOP; 

END; 

InputChainOK: ENTRY PROCEDURE RETURNS [BOOLEAN] = INLINE 
BEGIN RETURN[GetStatus[firstinputBuffer.iocbChain] = pending]; END; 

OutputChainOK: ENTRY PROCEDURE RETURNS [BOOLEAN] = INLINE 
BEGIN 
RETURN[ 

(firstOutputBuffer = NIL) OR 
(GetStatus[firstOutputBuffer.iocbChain] = pending)]; 

END; 

WatcherWait: ENTRY PROCEDURE = INUNE BEGIN WAIT timer; END; 

WatcherNotify: ENTRY PROCEDURE = INLINE 
. BEGIN 
IF doStats THEN Statlncr[statEtherLostlnterrupts]; 
NOTIFY inWaitt; 
NOTIFY outWaitt; 
END; 

Fixuplnput: ENTRY PROCEDURE = INLINE 
BEGIN 
IF doStats THEN Statlncr[statlnputldle]; 
SmashCSBs[]; -- this will leave output dangling 

END; 

ShootDownOutput: ENTRY PROCEDURE = INLINE 
BEGIN 
-- This happens if the transciever is unplugged 
b: Buffer; 
TurnOff[ether]; 
UNTIL firstOutputBuffer = NIL DO 
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b ~ firstOutputBuffer; 
firstOutputBuffer ~ firstOutputBuffer.next; 
PutOnGlobaIDoneQueue[b]; 
IF doStats THEN Statlncr[statPacketsStucklnOutput]; 
ENDLOOP; 

SmashCSBs[]; 
END; 

DecapsulateBuffer: PROCEDURE [b: Buffer] RETURNS [BufferType] = 
BEGIN 
SELECT b.encapsulation.xwireType FROM 

pup =) 

BEGIN 
IF 2*b.length < b.pupLength + 2*SIZE[DriverTypes.Encapsulation] THEN 

BEGIN 
IF doStats THEN Statlncr[statPupsDiscarded]; 
RETURN[rejected]; 
END; 

RETURN[pUp];. 
END; 

ois => 
BEGIN 
IF 2*b.length < b.oisPktLength + 2*sIZE[DriverTypes.Encapsulation] THEN 

BEGIN IF doStats THEN Statlncr[statOisDiscarded]; RETURN[rejected]; END; 
RETURN[ois]; 
END; 

translationPacket = > 
BEGIN 
IF b.rawWords[O] = translationRequest THEN ReceiveRequest[b] 
ELSE IF b.rawWords[O] = translationResponse THEN ReceiveAck[b]; 
RETURN[rejected]; 
END; 

ENDCASE = > RETURN[rejected]; 
END; 

EncapsuJateRpp: PROCEDURE [RppBuffer, PupHostlD] = LOOPHOLE[EncapsulatePup]; 
EncapsulatePup: PROCEDURE [b: PupBuffer. destination: PupHostlD] = 

BEGIN 
foundlt: BOOLEAN; 
oisAddr: OisAddr; . 
[found It, oisAddr] ~ Translate[destination]; 
IF foundlt THEN 

BEGIN 
. b.encapsulation +-

[xwire[xwireDest: oisAddr, xwireSource: me, xwireType: pup]]; 
b.length ~ (b.pupLength + 1)/2 + slzE[DriverTypes.Encapsulation]; 
END 

ELSE 
BEGIN 
b.encapsulation +-

[xwire[ 
xwireDest:, xwireSource: SpecialSystem.nullHostNumber, 
-- Marker for translation failed 
xwireType: pup]]; 

END; 
END; 

EncapsuJateOis: PROCEDURE [ 
b: OisBuffer, destination: SpeciaISystem.HostNumber] = 
BEGIN 
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b.encapsulation ~ 
[xwire[xwireDest: destination, xwireSource: me~ xwireType: ois]]; 

b.length ~ {b.oisPktLength + 1)/2 + slzE[DriverTypes.Encapsulation]; 
END; 

ForwardBuffer: PROCEDURE [b: Buffer] RETURNS [PupTypes.PupErrorCode] = 
BEGIN 
IF FALSE THEN -- outputQueue.length>10 THEN 

RETURN[gatewayResourceLimitsPupErrorCode]; -- transceiver unplugged? 
SendBuffer[b]; 
RETURN[noErrorPupErrorCode]; 
END; 

SendBuffer: ENTRY PROCEDURE [b: Buffer] = 
BEGIN 
IF pleaseStop THEN Glitch[DriverNotActive]; 
IF b.encapsulation.xwireSource = SpecialSystem.nuliHostNumber THEN 

BEGIN PutOnGlobaIDoneQueue[b]; RETURN; END; 
IF -hearSelf AND 

(b.encapsulation.xwireDest = me OR b.encapsulation.xwireDest = 
xwireBroadcastHost) THEN 

BEGIN -- sending to ourself, copy it over since we can't hear it 
copy: Buffer +- GetinputBufferD; 
IF copy # NIL THEN 

BEGIN 
copy.device +- xwire; 
Inline.LongCOPY[ 

from: @b.encapsulation, nwords: b.length, to: @copy.encapsulation]; 
copy.length +- b.length; 
copy.network ~ @myNetwork; 
IF doStats THEN Statlncr[statEtherPacketsLocal]; 
IF doStats THEN StatBump[statEtherWordsLocal, b.length]; 
PutOnGloballnputQueue[copy]; 
END . 

ELSE IF doStats THEN Statlncr[statEtherEmptyFreeQueue]; 
END; 

SendBufferlnternal [b]; 
END; 

SendBufferlnternal: INTERNAL PROCEDURE [b: Buffer] = 
BEGIN 
b.device ~ xwire; 
QueueOutput[ether, @b.encapsulation, b.length, b.iocbChain]; 
IF doStats TH=N Stat!ncr[statEtherPacketsSent]; 
IF doStats THEN StatBump[statEtherWordsSent, b.length]; 
IF firstOutputBuffer = NIL THEN firstOutputBuffer ~ b 
ELSE lastOutputBuffer.next ~ b; 
lastOutputBuffer ~ b; 
timeSendStarted ~ System.GetClockPulsesD; 
END; 

-- COLD code, only used when turning things on + off 

AdjustLengtoOfDOEthernetlnputQueue: PUBLIC PROCEDURE [n: CARDINAL] = 
BEGIN inputQueueLength ~ n; END; 

CreateDefaultEthernetDrivers: PUBLIC PROCEDURE RETURNS [BOOLEAN] = 
BEGIN 
deviceNumber: CARDINAL ~ 0; 
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etherDevice: DeviceHandle ~ GetNextDevice[nuIlDeviceHandle]; 
IF PilotSwitches.switches.b = down THEN RETURN[FALSE]; 
IF etherDevice = nullDeviceHandle THEN RETURN[FALSE]; 
WHILE etherDevice # nullDeviceHandle DO 

CreateAnEthernetDriver[etherDevice, deviceNumber]; 
etherDevice +- GetNextDevice[etherDevice]; 
deviceNumber ~ deviceNumber + 1; 
ENDLOOP; 

RETURN[TRUE]; 
END; 

CreateAnEthernetDriver: PROCEDURE [ 
etherDevice: DeviceHandle, deviceNumber: CARDINAL] = 
BEGIN 
IF deviceNumber # 0 THEN 

BEGIN 
him: POINTER TO FRAME[EthernetDriver] ~ NEW EthernetDriver; 
him.SetupEthernetDriver[ etherDevice]; 
END 

ELSE Setu pEthernetDriver[ etherDevice]; 
END; 

SetupEthernetDriver: PROCEDURE [etherDevice: DeviceHandle] = 
BEGIN 
ether ~ etherDevice; 
me ~ SpeciaISystem.GetProcessorlD[J; 
myNetwork.netNumber ~ nullNetworkNumber; 
pleaseStop ~ TRUE; 
myNetwark.buffers +- inputQueueLength; 
AddDeviceToChain[@myNetwork, controIBlockSize]; 
IF doStats THEN 

BEGIN 
myNetwork.stats ~ etherStats; 
CommUtilDefs.Zero[ etherStats, slzE[EtherStatslnfo]]; 
END; 

'END; 

ActivateDriver: PROCEDURE = 
BEGIN 
b: Buffer; 
IF -pleaseStop THEN Glitch [DriverAlreadyActive]; 
fiveSecondsOfPulses ~ System.MicrosecondsToPulses[5000000]; 
fiveHalfSecondsOfPulses ... System.MicrosecondsToPulses[2500000]; 
pleaseStop ... FALSE; 
TurnOff[ether]; 
AddCleanup[ether]; 
firstlnputBuffer ~ lastlnputBuffer ~ NIL; 
firstOutputBuffer ~ lastOutputBuffer ~ NIL; 
myNetwork.hostNu mber ~ CommUtiiDefs.GetEthernetHostNumber[J; 
THROUGH [O . .inputQueueLength) DO 

b ~ GetinputBufferO; 
IF doDebug AND Inline.BITAND[lnline.LowHalf[@b.encapsulation], 3] # 3 THEN 

Glitch[BufferMustBeAlmostQuadWordAligned]; 
IF doDebug AND Inline.BITAND[lnline.LowHalf[b.iocbChain], 3] # 0 THEN 

Glitch[lOCBMustBeQuadWordAligned]; 
IF doDebug AND Inline.HighHalf[b.iocbChain] # 0 THEN 

Glitch[IOCBMustBelnFirstMDS]; 
IF firstinputBuffer = NIL THEN firstinputBuffer ~ b; 
IF lastinputBuffer # NIL THEN lastlnputBuffer.next ~ b; 

EthernetDriver .mesa. 29-Sep-80 14:13:44 

8 

8 



EthernetDriver.mesa. 

lastlnputBuffer +- b; 
ENDLOO?; 

29-Sep-BO 14:13:44 

[cv: inWait, mask: inlnterruptMask] +- Processlnternal.AllocateNakedCondition[ 
]; 

Process.DisableTimeout[inWait]; 
[cv: outWait, mask: outlnterruptMask] +-

Processlnternal.AllocateNakedConditionD; 
Process.DisableTimeout[outWait]; 
SmashCSBs[]; 
inProcess +- FORK Inlnterrupt[]; 
outProcess +- FORK OutinterruptD; 
watcherProcess +- FORK Watcher[]; 
CreateCacheD; 
END; 

SmashCSBs: PROCEDURE = 
BEGIN 
b: Buffer; 
TurnOff[ether]; 
TurnOn[ether, me, inlnterruptMask, outinterruptMask, globaIStatePtr]; 
FOR b +- firstinputBuffer, b.next UNTIL b = NIL DO 

Queuelnput[ether, @b.encapsulation, b.length, b.iocbChain]; ENDLOOP; 

timeLastRecv +- System.GetClockPulsesO; 
END; 

DeleteD rive r: PROCEDURE = 
BEGIN 
IF ether # GetNextDevice[nuIiDeviceHandle] THEN Runtime.SelfDestructD; 
END; 

DeactivateD rive r: PROCEDURE = 
BEGIN 
b: Buffer; 
IF pleaseStop THEN Glitch[DriverNotActive]; 
pleaseStop +- TRUE; 

KilllnterruptRoutines[]; 
JOIN inProcess; 
JOIN outProcess; 
TurnOff[ether]; 
Processlntemal.DeallocateNakedCondition[inWait]; 
Processlnternal.DeallocateNakedCondition[outWait]; 
inWait +- outWait +- NIL; 

KillDriverLocked[]; 
JOIN watcherProcess; 
RemoveCleanup[ether]; 
UNTIL firstlnputBuffer = NIL DO 

b +- firstlnputBuffer; 
firstlnputBuffer +- b.next; 
ReturnFreeBuffer[b]; 
ENDLOOP; 

UNTIL firstOutputBuffer = NIL DO 

b +- firstOutputBuffer; 
firstOutputBuffer +- b.next; 

. ReturnFreeSuffer[b]; 
ENDLOOP; . 

myNetwork.netNumber +- nullNetworkNumber; 
-- in case we turn it on after moving to another machine 
DeleteCacheD; 
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END; 

KillinterruptRoutines: ENTRY PROCEDURE = INLINE 

BEGIN NOTIFY inWaitt; NOTIFY outWaitt; END; 

KiIIDriverLocked: ENTRY PROCEDURE = INLINE BEGIN NOTIFY timer; END; 

OisAddr: TYPE = SpeciaISystem.HostNumber; 
Ethernet1Addr: TYPE = PupTypes.PupHostlD; 
AddressPair: TYPE = MACHINE DEPENDENT RECORD [ 

oisAddr: OisAddr, ethernet1Addr: Ethernet1Addr, filler: [0 .. 377B]]; 

CacheEntry: TYPE = LONG POINTER TO CacheObject; 

CacheObject: TYPE = MACHINE DEPENDENT RECORD [ 

nextLink: CacheEntry, 
addressPair: AddressPair, 
tries: CARDINAL, 

timeStamp: System.GreenwichMeanTime, 
status: CacheStatus, 
filler: [0 .. 377778]]; 

CacheStatus: TYPE {new, pending, active, zombie}; 

-- variables 
translationRequest: CARDINAL = 10101B; 
translation Response: CARDINAL = 7070B; 
cacheQueueHead: CacheEntry; 
broadCastPairEntry: CacheEntry; -- permanent 
myAddressPairEntry: CacheEntry; -- permanent 
retryLimit: CARDINAL +- 10B; 
retryTime: LONG CARDINAL +- 2; -- two seconds 
demonActiveTime: Process.Ticks +- Process.SecondsToTicks[1]; -- one second 
deactivateTime: LONG CARDINAL +- 3'"60; -- three minutes 
demonSleepTime: Process.Ticks +- Process.SecondsToTicks[60*S]; -- five minutes 
cacheEvent: CONDITION; 

demonProcess: PROCESS; 

-- interface 
CreateCache: ENTRY PROCEDURE = INLINE 

BEGIN 
aP: AddressPair +- [OISCPTypes.aIlHostIDs, PupTypes.aIlHosts, 0]; 
Process.SetTimeout[@cacheEvent, demonSleepTime]; 
cacheQueueHead +- NIL; 

broadCastPairEntry +- AddAddressPair[aP]; 
aP +- [me, [myNetwork.hostNumber], 0]; 
myAddressPairEntry +- AddAddressPair[aP]; 

. demonProcess +- FORK DemonD; 
ENP; 

DeleteCache: PROCEDURE = INLINE 

BEGIN 
e, nextE: Cache Entry; 

DeleteCacheLocked: ENTRY PROCEDURE = INLINE BEGIN NOTIFY cacheEvent; END; 

-- DeleteCacheLocked 
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DeleteCacheLocked []; 
JOIN demonProcess; 
e +- cacheQueueHead; 
cacheQueueHead +- NIL; 
WHILE e # NIL DO next~ +- e.nextLink; Heap.FreeNode[p: e]; e +- nextE; ENDLOOP; 
END; 

depth: CARDINAL; 
FindEntry: INTERNAL PROCEDURE [ethernet1Addr: Ethernet1Addr] 

RETURNS [entry: CacheEntry] = 
BEGIN 
IF doStats THEN depth +- 0; 
entry +- cacheQueueHead; 
WHILE entry # NIL DO 

IF ethernet1Addr = entry.addressPair.ethernet1Addr THEN RETURN; 
entry +- entry.nextLink; 
IF doStats THEN depth +- depth + 1; 
ENDLOOP; 

END; 

AddEntry: INTERNAL PROCEDURE [entry: CacheEntry] = 
BEGIN entry.nextLink +- cacheQueueHead; cacheQueueHead '+- entry; END; 

RemoveEntry: INTERNAL PROCEDURE [entry: CacheEntry] = 
BEGIN 
e, pred: Cache Entry; 
IF (pred +- cacheQueueHead) = entry THEN 

BEGIN cacheQueueHead +- ca.cheQueueHead.nextLink; RETURN; END; 
e +- pred.nextLink; 
WHILE e # NIL DO 

IF e = entry THEN BEGIN pred.nextLink +- entry.nextLink; RETURN; END; 
pred +- e; 
e +- pred.nextLink; 
ENDLOOP; 

ERROR; -~ entry not found 

END; 

Translate: ENTRY PROCEDURE [ethernet1Addr: Ethernet1Addr] 
RETURNS [foundlt: BOOLEAN, oisAddr: OisAddr] = 
BEGIN 
e: CacheEntry; 
IF (e +- FindEntry[ethernet1Addr]) # NIL THEN 

BEGIN 
IF foundlt +- (e.status = active) THEN 

BEGIN 
oisAddr +- e.addressPair.oisAddr; 
e.timeStamp +- System.GetGreenwichMeanTimeD; 
END; 

IF e # cacheQueueHead THEN -- put e at the head of the queue 
BEGIN 
IF doStats THEN StatBump[cacheDepth, depth]; 
RemoveEntry[e]; 
AddEntry[e]; 
END; 

END 
ELSE -- entry not found. so add a new one 

BEGIN 
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foundlt +- FALSE; 
IF doStats THEN Statlncr[cacheFault]; 
e +- Heap.MakeNode[n: slzE[CacheObject]]; 
e.status +- new; 
e. tries +- 0; 
e.timeStamp +- System.GetGreenwichMeanTimeO; 
e.addressPair +- [oisAddr:, ethernet1Addr: ethernet1Addr, filler:]; 
AddEntry[e]; 
NOTIFY cacheEvent; 
END; 

END; 

AddAd'd ressPai r: INTERNAL PROCEDURE [aP: AddressPair] RETURNS [e: CacheEntry] = 
BEGIN 
IF'(e +- FindEntry[aP.ethernet1Addr]) = NIL THEN 

BEGIN e +- Heap.MakeNode[n: slzE[CacheObject]]; AddEntry[e]; END; 
e.addressPair +- aP; 
e.status +- active; 
e.timeStamp +- System.GetGreenwichMeanTimeO; 
END; 

DeallocateEntry: INTERNAL PROCEDURE [e: CacheEntry] = 
BEGIN 
-- there are two entries that we do not want to throw out!! 
IF {e = broadCastPairEntry} OR {e = myAddressPairEntry} THEN 

e.timeStamp +- System.GetGreenwichMeanTimeO 
ELSE BEGIN RemoveEntry[e]; Heap.FreeNode[p: e]; END; 
END; 

Demon: ENTRY PROCEDURE = 
BEGIN 
t: LONG CARDINAL; 
e, nextE: CacheEntry; 

. pendingEntries: BOOLEAN; 
Process.SetPriority[5]; 

UNTIL pleaseStop DO 
WAIT cacheEvent; 
IF pleaseStop THEN EXIT; 
pending Entries +- FALSE; 
e ~ cacheQueueHead; 
WHILE (e # NIL) DO 

nextE ~ e.nextLink; 
t +- System.GetGreenwichMeanTimeO - e.timeStamp; 
SELECT e.status FROM 

active, zombie = > 
BEGIN IF t> deactivateTime THEN DeallocateEntry[e]; END; 

pending => 
BEGIN 
pending Entries +- TRUE; 
IF t > retryTime THEN 

BEGIN 
e. tries +- e. tries + 1; 
IF e.tries > retryLimit THEN 

BEGIN 
e.status +- zombie; 
IF doStats THEN Statlncr[unsuccessfuITranslation]; 
END 

ELSE 
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BEGIN 
IF doStats THEN Statlncr[translationRetries]; 
SendRequest[e]; 
e.timeStamp ~ System.GetGreenwichMeanTimeD; 
END; 

END; 
END; 

new =) 

BEGIN 
pending Entries ~ TRUE; 
SendRequest[e]; 
e.status ~ pending; 
e.timeStamp ~ System.GetGreenwichMeanTimeD; 
END; 

ENDCASE = > ERROR; 
e ~ nextE; 
ENDLOOP; -- end of queue entries loop 

IF pendingEntries THEN Process.SetTimeout[@cacheEvent, demonActiveTime] 
ELSE Process.SetTimeout[@cacheEvent, demonSleepTime]; 
ENDLOOP; -- end of infinite loop 

END; 

SendRequest: INTERNAL PROCEDURE [e: CacheEntry] = 
BEGIN 
b: Buffer; 
requ8st: LONG POINTER TO AddressPair; 
IF (b ~ MaybeGetFreeBuffer[]) # NIL THEN 

BEGIN 
-- broadcast the trns/ation request 

. b.er.capsulation ~ 
[xwire[ 

xwireDest: xwireBroadcastHost, xwireSource: me, 
xwireTYp'e: translationPacket]]; 

b.length ~ slzE[DriverTypes.Encapsulation] + 2*SlzE[AddressPair] + 1; 
b.rawWords[O] ~ translationRequest; 
request ~ LOOPHOLE[@b.rawWcrds[1]]; 
request1' ~ e.addressPair; 
-- also send our addresses, so responder does not fault 
request ~ request + slzE[AddressPair]; 
requestt ~ myAddressPairEntry.addressPair; 
-- send it 
SendBufferlnternal[b]; 
END; 

END; 

--locks 

ReceiveAck: ENTRY PROCEDURE [b: Buffer] = INLINE 
BEGIN 
IF b.encapsulation.xwireDest = myAddressPairEntry.addressPair.oisAddr THEN. 

BEGIN 
receipt: LONG POINTER TO AddressPair ~ LOOPHOLE[@b.rawWords[1]]; o ~ AddAddressPair[receiptt]; 
END; 

END; 

ReceiveRequest: ENTRY PROCEDURE [b: Buffer] = INLINE 
BEGIN 
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request. requesterAddr: LONG POINTER TO AddressPair; 
request +- LOOPHOLE[@b.rawWords[1]]; 
IF request.ethernet1 Addr = myAddressPairEntry.addressPair.ethernet1 Addr THEN 

BEGIN 
IF doStats THEN Statlncr[requestsForMe]; 
-- since the requester is probably going to talk to us, add his address before we take a fault 
requesterAddr ~ request + slzE[AddressPair]; 
o ~ AddAddressPair[requesterAddrt]; 
request.oisAddr ~ myAddressPairEntry.addressPair.oisAddr; 
SendAck[request1', b.encapsulation.xwireSource1; 
END; 

END; 

SendAck: INTERNAL PROCEDURE raP: AddressPair, to: SpeciaISystem.HostNumber] = 
INLINE 
BEGIN 
b: Buffer; 
response: LONG POINTER TO AddressPair; 
IF (b ~ MaybeGetFreeBufferO) # NIL THEN 

BEGIN 
b.encapsulation ~ 

[xwire[xwireDest: to, xwireSource: me, xwireType: translationPacket]]; 
b.length ~ slzE[DriverTypes.Encapsulation] + slzE[AddressPair] + 1; 
b.rawWords[O] ~ translationResponse; 
response ~ LOOPHOLE[@b.rawWords[1]]; 
response1' ~ aP; 
-- send it 
SendBufferlnternal[b]; 
END; 

END; 

-- initialization 

Process.SetTimeout[@timer, Process.Msec To Ticks[ 1000]]; 
END. -- EthernetDriver 

September 5, 1980 1:36 AM By HGM; create from EthernetOneDriver. 
September 17, 1980 4:41 PM By BLyon; added myNetwork.buffers stuff. 
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•• EthernetOneDriver.mesa (last edited by: BLyon on: September 29, 1980 2:05 PM) 

DiRECTORY 
. BufferDefs, 
CommUtilDefs USING [Zero], 
DriverDefs USING [ 

GetGiantVector, GiantVector, doDebug, doStats, Glitch, GetlnputBuffer, 
MaybeGetFreeBuffer, NetworkObject, AddDeviceToChain, PutOnGlobalDoneQueue, 
PutOnGloballnputQueue], 

DriverTypes USING [ 

Byte, ethernetEncapsu lationOffset, ethernetEncapsulationBytes], 
Environment USING [Byte], 
EthernetOneF ace, 
Heap USING [MakeNode, FreeNode], 
Inline USING [LowHalf, HighHalf, BITAND, LongCOPY], 
OISCPTypes USING [aIlHostlDs], 
PilotSwitches USING [switches], 
Process USING [ . 

DisableTimeout, MsecToTicks, SecondsToTicks, SetPriority, SetTimeout, Ticks], 
Processlnternal USING [AllocateNakedCondition, DeallocateNakedCondition], 
PupTypes USING [all Hosts, PupErrorCode, PupHostID], 
Runtime USING [SelfDestruct], 
StatsDefs USING [StatBump, Statlncr, StatCounterlndex], 
Special System USING [ 

ProcessorlD, HostNumber, GetProcessorlD, nuIlNetworkNumber], . 
System USING [ 

GetGreenwichMeanTime, GetClockPulses, Microseconds, Pulses, 
MicrosecondsToPulses, GreenwichMea!1Time]; 

EthernetOneDriver: MONITOR 

IMPORTS 
BufferDefs, CommUtilDefs, DriverDefs, StatsDefs, EthernetOneFace, Heap, 
Inline, PilotSwitches, Process, Processlnternal, Runtime, System, 
SpecialSystem 

EXPORTS CommUtilDefs, DriverDefs 
SHARES BufferDefs, DriverTypes, SpecialSystem = 
BEGIN OPEN StatsDefs, BufferDefs, DriverDefs, EthernetOneFace, SpecialSystem; 

ethernetEncapsulationOffset: CARDINAL = DriverTypes.ethernetEncapsulationOffset; 
ethernetEncapsulationBytes: CARDINAL = DriverTypes.ethernetEncapsulationBytes; 

ether: DeviceHandle; 
globalStatePtr: GlobalStatePtr; -- Allocate space if neeqed 
in Process, outProcess: PROCESS; 

inWait, outWait: LONG POINTER TO CONDITION +- NIL; 

firstOutputBuffer, lastOutputBuffer: Buffer; 
firstlnputBuffer, lastlnputBuffer: Buffer; 
inlnterruptMask, outlnterruptMask: WORD; 

watcherProcess: PROCESS; 

pleaseStop: BOOLEAN; 

timer: CONDITION; 

timeLastRecv, timeSendStarted: System.Pulses; 
fiveSecondsOfPulses: System.Pulses; 
fiveHalfSecondsOfPulses: System.Pulses; 

inputQueueLength: CARDINAL +- 4; 
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myNetwork: DriverDefs.NetworkObject +-
[decapsulateBuffer: DecapsulateBuffer, encapsulatePup: EncapsulatePup, 

encapsulateRpp: EncapsulateRpp, encapsulateOis: EncapsulateOis, 
send Buffer: Send Buffer, forwardBuffer: ForViardBufter, 
activateD river: ActivateDriver, deactivateD river: DeactivateDriver, 
deleteDriver: DeleteDriver, alive: TRUE, speed: 3000, -- in kilo Bits/sec 
buffers:, spare:, interrupt: Inlnterrupt, device: ethernet, index:, 
netNumber: nullNetworkNumber, hostNumber:, next: NIL, pupStats: LOOPHOLE[O], 
-- Avoid binder complaints 
stats: NIL]; 

FunnyRetransmissionMask: PUBLIC ERROR = CODE; 

MachinelDTooBigForEthernet: PUBLIC ERROR = CODE; 

DriverNotActive: PUBLIC ERROR = CODE; 

DriverAlreadyActive: PUBLIC ERROR = CODE; 

EthernetNetNumberScrambled: PUBLIC ERROR = CODE; 

CantMaklmageWhileEtherentDriverlsActive: PUSLIC ERROR = CODE; 

. OnlyTwoDriversArePossible: PUBLIC ERROR = CODE; 

BufferMustBeQuadWordAligned: PUBLIC ERROR = CODE; 

IOCBMustBeQuadWordAligned: PUBLIC ERROR = CODE; 

IOCBMustBelnFirstMDS: PUBLIC ERROR = CODE; 

EtherStatslnfo: TYPE = RECORD [. 

packetsSent: LONG CARDINAL, 

badSendSatus: LONG CARDINAL, 

overruns: LONG CARDINAL, 

packetsRecv: LONG CARDINAL, 

badRecvStatus: LONG CARDINAL, 

inputOff: LONG CARDINAL, 

loadTable: ARRAY [0 .. 16] OF LONG CARDINAL]; 

etherStatslnfo: EtherStatslnfo; 
etherStats: POINTER TO EtherStatslnfo +- @etherStatslnfo; 

-- Hot Procedures 

Inlnterrupt: ENTRY PROCEDURE = 
BEGIN 
this, new: Buffer; 
status: Status; 
lastMissed, missed: CARDINAL ~ GetPacketsMissed[ether]; 

Process.SetPriority[5]; 

UNTIL pleaseStop DO 

this +- firstlnputBuffer; 
status +- GetStatus[this.iocbChain]; 
IF doStats AND status # pending THEN 

Statlncr[statEtherlnterruptDuringlnterrupt]; 
UNTIL pleaseStop OR status # pending DO 

WAIT inWait; 
. status +- GetStatus[thisjocbChain]; 

IF doStats AND status = pending THEN Statlncr[statEtherMissingStatus]; 
ENDLOOP; 

IF doStats AND (missed ~ GetPacketsMissed[ether]) # lastMissed THEN 

BEGIN . 
StatBump[statEtherEmptyNoBuffer, missed· JastMissed]; 
lastMissed +- missed; 
END; 
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IF pleaseStop THEN EXIT; 
firstlnputBuffer ~ firstinputBuffer.next; 
SELECT status FROM 

ok => 
BEGIN 
timeLastRecv ~ System.GetClockPulsesO; 
IF (new ~ GetinputBufferO) # NIL THEN 

BEGIN 
new .device ~ ethernet; 
this. length ~ GetPacketLength[this.iocbChain]; 
this. network ~ @myNetwork; 
IF doStats THEN 

BEGIN 
etherStats.packetsRecv ~ etherStats.packetsRecv + 1; 
Statlncr[statEtherPacketsReceived]; 
StatBump[statEtherWordsReceived, this.length]; 
END; 

PutOnGloballnputQueue[this]; 
END 

ELSE 
BEGIN 
new ~ this; -- Rats, couldn't get a new buffer, recycle this one 
IF doStats THEN 

BEGIN 
etherStats.inputOff ... etherStats.inputOff + 1; 
Statl ncr[ statEtherEmptyF reeQueue]; 
HID; 

END; 
END; 

ENDCASE => 
BEGIN 
ne..,V ~ this; -- Some kind of error, recycle this buffer 
IF doStats THEN 

SELECT status FROM 
packetTooLong = > Statlncr[statEtherReceivedTooLong]; 
badAlignmentButOkCre = > Statlncr[statEtherReceivedNot16]; 
'cre = > Statlncr[statEtherReceivedBadCRC]; 
crcAnd Bad Alignment = > Statlncr[statEtherReceivedNot16BadCRC]; 
overrun => 

BEGIN 
etherStats.overru ns ~ etherStats.overru ns + 1; 
Stat! ncr[statEtherReceivedOverrun]; 
END; 

ENDCASE = > Statlncr[statEtherReceivedBadStatus]; 
END; 

-- add new buffer to end of input chain 
Queuelnput[ 

ether, @new.encapsulation + ethernetEncapsulationOffset, 
new.length - ethernetEncapsulationOffset, new.iocbChain]; 

lastlnputBuffer.next i- new; 
lastinputBuffer ~ new; 
new.next .... NIL; 
ENDLOOP; 

END; 

Outlnterrupt: ENTRY PROCEDURE = 
BEGIN 
b: .Buffer; 
status: Status; 
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. Process.SetPriority[5]; 

UNTIL pleaseStop DO 
DO 

-- forever until something interesting happens 
IF pleaseStop THEN EXIT; 
-- we compute the values each time around since the value of b can change if 
-- the watcher shoots down the output. 
IF {b ~ firstOutputBuffer} # NIL AND {status ~ GetStatus[b.iocbChain]} # 

pending THEN EXIT; 
WAIT outWait; 
ENDLOOP; 

IF p!easeStop THEN EXIT; -- so that we do not do something below 

SELECT status FROM 
ok => 

BEGIN 
IF doStats THEN 

BEGIN . 
tries: CARDINAL ~ GetRetries[b.iocbChain]; 
statEtherSendsCoHision1: StatsDefs.StatCounterlndex = 

statEtheiSendsCoflision1; . 
first: CARDINAL = LOOPHOLE[statEtherSendsCollision1]; 
etherStats.packetsSent ~ etherStats.packetsSent + 1; 
11= tries # 0 THEN Statlncr[LOOPHOLE[first + tries]]; 
etherStats.JoadTable[tries] ~ etherStats.JoadTable[tries] + 1; 
END; 

END; 
ENDCASE => 

BEGIN 
IF doStats THEN 

SELECT status FROM 
tooManyCollisions = > 

BEGIN 
etherStats.JoadTable[16] ~ etherStats.loadTable[16] + 1; 
Stat!ncr[statEtherSendsCollisionLoadOverflow]; 
END; 

underrun => 
BEGIN 
etherStats.overruns ~ etherStats.overruns + 1; 
Statlncr[statEtherSendOverrun]; 
END; 

ENDCASE => 
BEGIN 
etherStats.badSendSatus ~ etherStats.badSendSatus + 1; 
Statlncr[statEtherSendBadStatus]; 
END; 

END; 

-- We don't resend things that screwup 
firstOutputBuffer ~ firstOutputBuffer.next; 
PutOnGlobaIDoneQueue[b]; 
END LOOP; 

END; 

GetElapsedPulses: PROCEDURE [startTime: System.Pulses] RETURNS [System.Pulses] = 
INLINE 
BEGIN 
RETURN[LOOPHOLE[System.GetClockPulsesO - startTlme, System. Pulses]]; 
END; 
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Watcher: PROCEDURE = 
BEGIN 
UNTIL pieaseStop DO 

29-Sep-80 14:07:48 5 

-- in either case, an interrupt should be pending. Since the interrupt routine is higher priority 
.. .. than we are, it should get processed before we can see it. If we get here, an interrupt has proba 
.... bly been lost. It could have been generated between the time we started decoding the instructi 
.... on and the time that the data is actually fetched. That is why we look several times. Of course, i 
.... f it is still not zero when we look again, it could be a new interrupt that has just arrived. 

-- Check for lost input interrupt 
THROUGH [0 .. 25) DO 

IF InputChainOKD THEN EXIT; 
REPEAT FINISHED = > BEGIN WatcherNotifyO; END; 
ENDLOOP; 

-- Check for lost output interrupt 
THROUGH [0 .. 25) DO 

IF OutputChainOK[] THEN EXIT; 
REPEAT FINISHED = > BEGIN WatcherNotify[]; END; 
ENDLOOP; 

--' Check for stuck input 
IF GetElapsedPulses[timeLastRecv] > fiveSecondsOfPulses THEN FixuplnputO; 
-- Check for stuck output 
IF firstOutputBuffer # NIL AND 

(GetElapsedPulses[timeSendStarted] ) fiveHalfSecondsOfPulses) THEN 
ShootDownOutput[]; 

WatcherWait[] ; 
ENDLOOP; 

END; 

InputChainOK: ENTRY PROCEDURE RETURNS [BOOLEAN] = INLINE 
BEGIN RETURN[GetStatus[firstlnputBuffer.iocbChain] = pending]; END; 

OutputChainOK: ENTRY PROCEDURE RETURNS [BOOLEAN] = IN LINE 
BEGIN 
RETURN[ 

(firstOutputBuffer = NIL) OR 
(GetStatus[firstOutputBuffer.iocbChain] = pending)]; 

END; 

WatcherWait: ENTRY PROCEDURE = IN LINE BEGIN WAIT timer; END; . 

WatcherNotify: ENTRY PROCEDURE = INLlNE 
BEGIN 
IF doStats THEN Statlncr[statEtherLostinterrupts]; 
NOTIFY inWaitt; 
NOTIFY outWaitt; 
END; 

Fixuplnput: ENTRY PROCEDURE = INLINE 
BEGIN 
IF doStats THEN Statlncr[statlnputldle]; 
SmashCSBsO; -~ this will leave output dangling 

END; 

ShootDownOutput: ENTRY PROCEDURE = INLINE 
BEGIN 
-- This happens if the transciever is unplugged 
b: Buffer; 
TurnOff[ether]; 
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UNTIL firstOutputBuffer = NIL DO 
b ~ firstOutputBuffer; 
firstOutputBuffer ~ firstOutputBuffer.next; 
PutOnGlobaIDoneQueue[b]; 
IF doStats THEN Statlncr[statPacketsStucklnOutput]; 
ENDLOOP; 

SmashCSBs[]; 
END; 

DecapsulateBuffer: PROCEDURE [b: Buffer] RETURNS [BufferType] = 
BEGIN 
SELECT b.encapsulation.ethernetType FROM 

pupEthernetPacket = > 
BEGIN 
IF 2*b.length < b.pupLength + ethernetEncapsulationBytes THEN 

BEGIN 
IF doStats THEN Statlncr[statPupsDiscarded]; 
RETURN[rejected]; 
END; 

RETURN[pUp]; 
END; 

oisEthernetPacket =) 
BEGIN 
IF 2*b.length < b.oisPktLength + ethernetEncapsulationBytes THEN 

BEGIN IF doStats THEN Statlncr[statOisDiscarded]; RETURN[rejected]; END; 
RETURN[ois]; 
END; 

translationPacket = > 
BEGIN. 
IF b.rawWords[O] = translationRequest THEN ReceiveRequest[b] 
ELSE IF b.rawWords[O] = translationResponse THEN ReceiveAck[b]; 
RETURN[rejected]; 
END· 

ENDC~SE = > RETURN [rejected]; 
END; 

Encapsulat~Rpp: PROCEDURE [RppBuffer, PupHostlD] = LOOPHOLE[EncapsulatePup]; 
EncapsulatePup: PROCEDURE [b: PupBuffer, destination: PupHostlD] = 

BEGIN 
b.encapsulation ~ 

[ethernet[ 
etherSpare1:, etherSpare2:, etherSpare3:, etherSpare4:, etherSpare5:, 
translation Worked: TRUE, etherDest: destination, 
etherSource: myNetwork.hostNumber, ethernetType: pupEthernetPacket]]; 

b.length ~ (b.pupLength + 1 + ethernetEncapsuiationBytes)/2; 
END; 

EncapsulateOis: PROCEDURE [ 
b: OisBuffer, destination: SpeciaISystem.HostNumber] = 
BEGIN 
foundlt: BOOLEAN; 
ethernetAddr: Ethernet1 Addr; 
[found It, ethernetAddr] ~ Translate[destination]; 
IF foundlt THEN ' 

BEGIN. 
b.encapsulation ~ 

[ethernet[ 
eth'erSpare1:, etherSpare2:, etherSpare3:, etherSpare4:, etherSpare5:, 
translationWorked: TRUE, etherDest: ethernetAddr, 
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etherSource: myNetwork.hostNumber, ethernetType: oisEthernetPacket]]; 
b.length ~ (b.oisPktLength + 1 + ethernetEncapsulationBytes)/2; 
END 

ELSE 
BEGIN 
b.encapsulation ~ 

[ethernet[ 
etherSpare1:, etherSpare2:, etherSpare3:, etherSpare4:, etherSpare5:, 
translationWorked: FALSE, etherDest, etherSource:, ethernetType:]]; 

END; 
END; 

Forw~rdBuffer: PROCEDURE [b: Buffer] RETURNS [PupTypes.PupErrorCode] = 
BEGIN 
IF FALSE THEN -- outputQueue.length> 10 THEN 

RETuRN[gatewayResourceLimitsPupErrorCode]; -- transceiver unplugged? 
SendBuffer[b]; 
RETURN [noErrorPupErrorCode]; 
END; 

SendBuffe r: ENTRY PROCEDURE [b: Buffer] = 
BEGIN 
IF pleaseStop THEN Glitch[DriverNotActive]; 
IF -b.encapsulation.translationWorked THEN 

BEGIN PutOnGlobaIDoneQueue[b]; RETURN; END; 
IF -hearSelf AND 

(b.encapsulation.etherDest = myNetwork.hostNumber OR 
b.encapsulation.etherDest = PupTypes.allHosts) THEN 

BEGIN -- sending to ourse1f, copy it over. since we can't hear it 
copy: Buffer +- GetlnputBufferO; 
IF copy # NIL THEN 

BEGIN 
copy.device +- ethernet; 
Inline.LongCOPV[ 

from: @b.encapsulation + ethernetEncapsulationOffset, nwords: b.length, 
to: @copy.encapsulation + ethernetEncapsulationOffset]; 

copy.length +- b.length; 
copy.network ~ @myNetwork; 
IF doStats THEN Statlncr[statEtherPacketsLocal]; 
IF doStats THEN StatBump[statEtherWordsLocal, b.length]; 
PutOnGloballnputQueue[copy]; 
END 

ELSE IF doStats THEN Statlncr[statEtherEmptyFreeQueue]; 
END; 

SendBufferlnternal[b]; 
END; 

SendS'ufferlnternal: INTERNAL PROCEDURE [b: Buffer] = . 
BEGIN 
b.device +- ethernet; 
QueueOutput[ 

ether,. @b.encapsulation + ethernetEncapsulationOff~et, b.length, 
b.iocbChain]; 

IF doStats THEN Statlncr[statEtherPacketsSent]; 
IF doStats THEN StatBump[statEtherWordsSent, b.length]; 
IF firstOutputBuffer = NIL THEN firstOutputBuffer +- b 
ELSE lastOutputBuffer.next ~ b; 
lastOutputBuffer +- b; 
timeSendStarted +- System.GetClockPulsesO; 
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END; 

-- COLD code, only used when turning things on + off 

AdjustLengtoOfDOEthernetinputQueue: PUBLIC PROCEDURE [n: CARDINAL] = 
BEGIN inputQueueLength +- n; END; 

CreateDefaultEthernetOneDrivers: PUBLIC PROCEDURE RETURNS [BOOLEAN] = 
BEGIN 
deviceNumber: CARDINAL +- 0; 
etherDevice: DeviceHandle +- GetNextDevice[nuIIDeviceHandle]; 
IF PilotSwitches.switches.a = down THEN RETURN[FALSE]; 
IF etherDevice = nullDeviceHandle THEN RETURN[FALSE]; 
WHILE etherDevice # nullDeviceHandle DO 

CreateAnEthernetOneDriver[ etherDevice, deviceNumber]; 
etherDevice ~ GetNextDevice[etherDevicel; 
deviceNumber +- deviceNumber + 1; 
ENDLOOP; 

RETURN[TRUE] ; 
END; 

CreateAnEthernetOneDriver: PROCEDURE [ 
etherDevice: DeviceHandle, deyiceNumber: CARDINAL] = 
BEGIN 
IF deviceNumber # 0 THEN 

BEGIN . 
him: POINTER TO FRAME[EthernetOneDriver] +- NEW EthernetOneDnver; 
him .Setu pEthernetOneD river[ etherDevice]; 
END 

ELSE SetupEthernetOneD river[ etherDevice]; 
END; 

SetupEthernetOneD river: PROCEDURE [etherDevice: DeviceHandle] = 
BEGIN 
net, host: Environment.Byte; 
ether +- etherDevice; . 
[net, host] ~ GetEthernet1Address[ether]; 
IF net # a AND net # myNetwork.netNumber.b AND myNetwork.netNumber # 

nullNetworkNumber THEN Glitch[EthernetNetNumberScrambled]; 
IF myNetwork.netNumber = nuliNetworkNumber THEN 

myNetwork.netNumber ~ [a: 0, b: net]; 
pleaseStop +- TRUE; 
my Network. buffers ~ inputQueueLength; 
AddDeviceToChain[@myNetwork, controIBlockSize]; 
IF doStats THEN 

BEGIN 
myNetwork.stats ~ etherStats; 
CommUtiIDefs.Zero[etherStats, slzE[EtherStatslnfo]]; 
END; 

. END; 

ActivateDriver; PROCEDURE = 
BEGIN 
b: Buffer; 
net, host: Environment.Byte; 
IF -pleaseStop THEN Glitch[DriverAlreadyActive]; 
fiveSecondsOfPulses ~ SYstem.MicrosecondsToPulses[5000000]; 
fiveHalfSecondsOfPulses +- System.MicrosecondsToPulses[2500000]; 
[net, host] ~ GetEthernet1Address[ether]; 
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pleaseStop +- FALSE; 
TurnOff[ether]; 
AddCleanup[ether]; 
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firstlnputB-uffer +- lastlnputBuffer +- NIL; 
firstOutputBuffer +- lastOutputBuffer +- NIL; 
myNetwork.hostNumbe·r +- host; 
THROUGH [O .. inputQueueLength) DO 

b +- GetlnputBufferO; 
IF doDebug AND Inline.BITAND[ 

Inline.LowHalf[ 
LOOPHOLE[@b.encapsulation, LONG CARDINAL] + ethernetEncapsulationOffset], 
3] # 0 THEN Glitch[BufferMustBeQuadWordAligned]; 

IF doDebug AND Inline.BITAND[lnline.LowHalf[b.iocbChain], 3] # 0 THEN 
Glitch[IOCBMustBeQuadWordAligned]; 

IF doDebug AND Inline.HighHalf[b.iocbChain] # 0 THEN 
Glitch[IOCBMustBelnFirstMDS]; 

IF firstlnputBuffer = NIL THEN firstlnputBuffer +- b; 
IF lastinputBuffer # .NIL THEN lastlnputBuffer.next +- b; 
lastlnputBuffer +- b; 
ENDLOOP; 

[cv: inWait, mask: inlnterruptMask] +- Processlnternal.AllocateNakedCondition[ 
]; 

Process.DisableTimeout[inWait]; 
[cv: outWait, mask: outlnterruptMask] +-

Processlnternal.AllocateNakedConditionO; 
Process.DisableTimeout[outWait]; 
SmashCSBs[]; 
inProcess +- FORK Inlnterrupt[];. 
outProcess +- FORK Outlnterrupt[]; 
watcherProcess +- FORK WatcherO; 
CreateCache[]; 
END; 

SmashCSBs: PROCEDURE = 
BEGIN 
b: Buffer; 
Tu rnOff [ether]; 
TurnOn[ 

ether, myNetwork.hostNumber, inlnterruptMask, outinterruptMask, 
globalStatePtr] ; 

FOR b +- firstlnputBuffer, b.next UNTIL b = NIL DO 
Queuelnput[ 

ether, @b.encapsulation + ethernetEncapsulationOffset, 
b.length - ethernetEncapsulationOffset, b.iocbChain]; 

ENDLOOP; 
timeLastRecv +- System.GetClockPulse~D; 
END; 

DeleteDriver: PROCEDURE = 
BEGIN 
IF ether # GetNextDevice[nuIlDeviceHandle] THEN Runtime.SelfDestructD; 
END; 

DeactivateDriver: PROCEDURE = 
BEGIN 
b: Buffer; 
IF pleaseStop THEN Glitch [DriverNotActive]; 
p!easeStop +- TRUE; 
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KiIIlnterruptRoutinesD; 
JOIN inProcess; 
JOIN outProcess; 
TurnOff[ether]; 
Processlnternal.DeallocateNakedCondition[inWait]; 
Process 1 nternal.DeallocateNaked Condition [outWait]; 
inWait +- outWait +- NIL; 
KiIIDriverLocked []; 
JOIN watcherProcess; 
RemoveCleanup[ether]; 
UNTIL firstlnputBuffer = NIL DO 

b +- firstlnputBuffer; 
firstfnputBuffer +- b.next; 
ReturnFreeBuffer[b]; 
ENDLOOP; 

UNTIL firstOutputBuffer = NIL DO 
b +- firstOutputBuffer; 
firstOutputBuffer +- b.next; 
ReturnFreeBuffer[b]; 
ENDLOOP; 

myNetwork.netNumber +- nullNetworkNumber; 
-- in case we turn it on after moving to another machine 
DeleteCacheO; 
END; 

KilllnterruptRoutines: ENTRY PROCEDURE = INLINE 
BEGIN NOTIFY inWaitt; NOTIFY outWaitt; END; 

KillDriverLocked: ENTRY PROCEDURE = INLINE BEGIN NOTIFY timer; END; 

-- Needed by something of Larry's 

~etEthernetHostNumber: PUBLIC PROCEDURE RETU.RNS [CARDINAL] = 
BEGIN 
ether: DeviceHandle +- GetNextDevice[nullDeviceHandle]; 
net, host: Environment.Byte; 
[net, host] +- GetEthernet1Address[ether]; 
RETURN[host]; 
END;. 

................ * ................................ * ...................... . 
-- Ugly thing to take care of handling the Ethernet1 (it uses 8 bit addresses). 
-- This will go away when O/S Communications stops using Ethernet 1 'so ......................................... 
-- types 

OisAddr: TYPE = SpeciaISystem.HostNumber; 
Ethernet1Addr: TYPE = PupTypes.PupHostlD; 
AddressPair: TYPE = MACHINE DEPENDENT RECORD [ 

oisAddr: OisAddr, ethernet1Addr: Ethernet1Addr, filler: [0 .. 3778]]; 

CacheEntry: TYPE = LONG POINTER TO CacheObj~ct; 

CacheObject: TYPE = MACHINE DEPENDENT RECORD [ 
nextLink: Cache Entry, 
addressPair: Add ressPai r, 
tries: CARDINAL, 
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timeStamp: System.GreenwichMeanTime, 
status: CacheStatus, 
filler: [0 .. 377778]]; 

CacheStatus: TYPE = {new, pending, active, zombie}; 

-- variables 
translationRequest: CARDINAL = 10101B; 
translation Response: CARDINAL = 70708; 
cacheQueueHead: CacheEntry; 
broadCastPairEntry: Cache Entry; -- permanent 
myAddressPairEntry: Cache Entry; -- permanent 
retryLimit: CARDINAL ~ 10B; 
retryTime: LONG CARDINAL ~ 2; -- two seconds 
demonActiveTime: Process.Ticks ~ Process.SecondsToTicks[1]; -- one second 
deactivateTime: LONG CARDINAL ~ 3*60; -- three minutes 
demonSleepTime: Process.Ticks ~ Process.SecondsToTicks[60*5]; -- five minutes 
cacheEvent: CONDITION; 
demon Process: PROCESS; 

-- interface 
CreateCache: ENTRY PROCEDURE = INLINE 

BEGIN 
etherHost: Ethernet1 Addr +- Inline.LowHalf[GetEthernetHostNumberO]; 
oisHost: OisAddr ~ SpeciaISystem.GetProcessorID[]; 
aP: AddressPair ~ [OISCPTypes.aIlHostlDs, PupTypes.allHosts, 0]; 
Process.SetTimeout[@cacheEvent, demonSleepTime]; 
cacheQueueHead ~ NIL; 
broadCastPairEntry ~ AddAddressPair[aP]; 
aP ~ [oisHost, etherHost, 0]; 
myAddressPairEntry ~ AddAddressPair[aP]; 
demonProces~ ~ FORK DemonD; 
END; 

DeleteCache: PROCEDURE = INLINE 
BEGIN 
e, nextE: CacheEntry; 

DeleteCacheLocked: ENTRY PROCEDURE = IN LINE BEGIN NOTIFY cacheEvent; END; 
-- DeleteCacheLocked 

DeleteCacheLocked []; 
JOIN demonProcess;' 
e .... cacheQueueHead; 
cacheQueueHead ~ NIL; 
WHILE e # NIL DO nextE ~ e.nextLink; Heap.FreeNode[p: e]; e ~ nextE; ENDLOOP; 
END; 

-- assume protection by Jock 

depth: CARDINAL; 
FindEntry: INTERNAL PROCEDURE [oisAddr: OisAddr] RETURNS [entry: Cache Entry] = 

BEGIN 
IF doStats THEN depth +- 0; 
entry +- cacheQueueHead; 
WHILE entry # NIL DO 

IF oisAddr = entry.addressPair.oisAddr THEN RETURN; 
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entry ~ entry.nextLink; 
IF doStats THEN depth ~ depth + 1; 
ENDLOOP; 

END; 

-- assume protection by lock 

AddEntry: INTERNAL PROCEDURE [entry: CacheEntry] = 
BEGIN entry.nextLink ~ cacheQueueHead; cacheQueueHead ~ entry; END; 

. -- assume protection by lock 

RemoveEntry: INTERNAL PROCEDURE [entry: CacheEntry] = 
BEGIN 
e, pred: CacheEntry; 
IF (pred ~ cacheQueueHead) = entry THEN 

BEGIN cacheQueueHead ~ cacheQueueHead.nextLink; RETURN; END; 
e ~ pred.nextLink; 
WHILE e # NIL DO 

IF e = entry THEN BEGIN pred.nextLink ~ entry.nextLink; RETURN; END; 
pred ~ e; 
e ~ pred.nextLink; 
ENDLOOP; 

ERROR; -- entry not found 

END; 

--locks 

Translate: ENTRY PROCEDURE [oisAddr: G>isAddr] 
RETURNS [foundlt: BOOLEAN, ethernet1Addr: Ethernet1Addr] = 
BEGIN 
e: Cache Entry; 

·IF (e ~ Fin~Entry[oisAddr]) # NIL THEN 
BEGIN 
IF foundlt ~ (e.status = active) THEN 

BEGIN 
ethernet1 Addr +- e.addressPair.ethernet1 Addr; 
e.timeStamp ~. System.GetGreenwichMeanTimeD; 
END; 

IF e # cacheQueueHead THEN -- put e at the head of the queue 
BEGIN 
IF do8tats THEN StatBump[cacheDepth, depth]; 
RemoveEntry[e]; 
AddEntry[e]; 
END; 

END 
ELSE -- entry not found, so add a new one 

BEGIN 
foundlt ~ FALSE; 
IF doStats THEN Statlncr[cacheFault]; 
e ~ Heap.MakeNode[n: slzE[CacheObject]]; 
e.status ~ new; 
e.tries +- 0; 
e.timeStamp ~ System.GetGreenwichMeanTimeD; 
e.addr!3ssPair ~ [oisAddr: oisAddr, ethernet1Addr:, filler:]; 
AddEntry[e]; 
NOTIFY cacheEvent; 
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END; 
END; 
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-- assume protection by lock 

AddAdd ressPai r: INTERNAL PROCEDURE raP: AddressPair] RETURNS [e: CacheEntry] = 
BEGIN 
IF (e ~ FindEntry[aP.oisAddr]) = NIL THEN 

BEGIN e ~ Heap.MakeNode[n: slzE[CacheObject]]; AddEntry[e]; END; 
e.addressPair ~ aP; 
e.status ~ active; 
e.timeStamp ~ System.GetGreenwichMeanTimeD; 
END; 

-- assume protection by lock 

DeallocateEntry: INTERNAL PROCEDURE [e: CacheEntry] = 
~G~ . 
-- there are two entries that we do not want to throw out!! 
IF (e = broadCastPairEntry) OR (e = myAddressPairEntry) THEN 

. e.timeStamp ~ System.GetGreenwichMeanTimeD 
ELSE: BEGIN RemoveEntry[e]; Heap.FreeNode[p: e]; END; 
END; 

--locks 

Demon: ENTRY PROCEDURE = 
BEGIN 
t: LONG CARDINAL; 
e, nextE: CacheEntry; 
pending Entries: BOOLEAN; 
Process.SetPriority[5]; 

UNTIL pleaseStop DO 
WAIT cacheEvent; 
IF pleaseStop THEN EXIT; 
pending Entries ~ FALSE; 
e ~ cacheQueueHead; 
WHILE (e # NIL) 00 

nextE ~ e.nextLink; 
t ~ System.GetGreenwichMeanTime[] - e.timeStamp; 
SELECT e.status FROM 

active, zombie = > 
BEGIN IF t > deactivateTime THEN DeallocateEntry[e]; END; 

pending => 
BEGIN 
pendingEntries ~ TRUE; 
IF t > retryTime THEN 

BEGIN 
e.tries ~ e.tries + 1; 
IF e.tries > retryLimit THEN 

BEGIN 
e.status ~ zombie; 
IF doStats THEN Statlncr[unsuccessfuITranslation]; 
END 

ELSE 
BEGIN 
IF doStats THEN Statlncr[translationRetries]; 
SendRequest[e]; 
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e.timeStamp ~ System.GetGreenwichMeanTimeD; 
END; 

END; 
END; 

new => 
BEGIN 
pending Entries ~ TRUE; 
SendRequest[e]; 
e.status ~ pending; 
e.timeStamp ~ System.GetGreenwichMeanTimeD; 
END; 

ENDCASE = > ERROR; 
e ~ nextE; 
ENDLOOP; -- end of queue entries loop 

IF pendingEntries THEN Process.SetTimeout[@cacheEvent, demonActiveTime] 
ELSE Process.SetTimeout[@cacheEvent, demonSleepTime]; 
END LOOP; -- end of infinite loop 

END; 

-- assume protection by lock 

SendRequest: INTERNAL PROCEDURE [e: CacheEntry] = 
BEGIN 
b: Buffer; 
request: LONG POINTER TO AddressPair; 
IF (b ~ MaybeGetFreeBuffer[]) # NIL THEN 

BEGIN 
-- broadcast the trnslation request 
b.encapsulation ~ 

[ethernet[ 
etherSpare1:, etherSpare2:, etherSpare3:, etherSpare4:, etherSpare5:, 
translation Worked:, etherDest: PupTypes.aIlHosts, 
etherSource: myNetwork.hostNumber, ethernetType: translationPacket]]; 

b.length ~ (1 + ethernetEncapsulationBytes)/2 + 2*SIZE[AddressPair] + 1; 
b.rawWords[O] ~ translationRequest; 
request ~ LOOPHOLE[@b.rawWords[1]]; 
requestt ~ e.addressPair; 
-- also send our addresses, so responder does not fault 
request ~ request + slzE[AddressPair]; 
requestt ~ myAddressPairEntry.addressPair; 
-- send it 
SendBufferlnternal[b]; 
END; 

END; 

--locks 

ReceiveAck: ENTRY PROCEDURE [b: Buffer] = INLINE 
BEGIN 
IF b.encapsulation.etherDest = myAddrassPairEntry.addressPair.ethernet1Addr 

THEN 
BEGIN 
receipt: LONG POINTER TO AddressPair ~ LOOPHOLE[@b.rawWords[1]]; o ~ AddAddressPair[rec~iptt]; 
END; 

END; 
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--locks 

ReceiveRequest: ENTRY PROCEDURE [b: Buffer] = INLINE 
BEG!N 
request, requesterAddr: LONG POINTER TO AddressPair; 
request ~ LOOPHOLE[@b.rawWords[1]]; 
IF request.oisAddr = myAddressPairEntry.addressPair.oisAddr THEN 

BEGIN 
IF doStats THEN Statlncr[requestsForMe]; 
req uest.ethernet1 Addr ~ myAddressPairEntry.addressPair.ethernet1 Addr; 
SendAck[requestt, b.encapsulation.etherSource]; 
-- since the requester is probably going to talk to us, add his address before we take a fault 
requesterAddr ~ request + slzE[AddressPair]; o ~ AddAddressPair[requesterAddrt]; 
END; 

END; 

-- assume protection by ~ock 

SendAck: INTERNAL PROCEDURE [aP: AddressPair, to: DriverTypes.Byte] = INLINE 
BEGIN 
b: Buffer; 
response: LONG POINTER TO AddressPair; 
IF {b ~ MaybeGetFreeBufferD> # NIL THEN 

BEGlt~ 
b.encapsulation ~ 

[ethernet[ 
etherSpare1:, etherSpare2:, etherSpare3:, etherSpare4:, ether8pare5:, 
translationWorked:, ether8est: to, etherSource: myNetwork.hostNumber, 
ethernetType: translationPacket]]; 

b.lengfh ~ (1 + ethernetEncapsulationBytes}/2 + SlzE[AddressPair] + 1; 
b.rawWords[O] ~ translation Response; 
response ~ LOOPHOLE[@b.rawWords[1]]; 
responset ~ aP; 
-- send it 
SendBufferlnternal [b]; 
END; 

END; 

****-*****************"'****************** 
-- End of Ethernet 1 uglyness 

* - ** * ** ** * * * "''''* ***"''''** ****** ***"'**"'****** 

-- initialization 

Process.8etTimeout[@timer, Process.Msec To Ticks[ 1000]]; 
IF doDebug THEN 

BEGIN 
debug Pointer: LONG POINTER TO GiantVector ~ GetGiantVectorD; 
debugPointer.currentinputBuffer ~ @firstlnputBuffer; 
debugPointer.nextlnputBuffer ~ @lastlnputBuffer; 
debugPointer.currentOutputBuffer ~ @firstOutputBuffer; 
END; 

END. -- EthernetOneDriver 
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February 23, 1980 9:10 PM By forrest; Change InlineDefs to Inline, and move EtherStatslnfo Type f 
"rom AltoEthernetDefs (RIP) to inside here. 
April 18, 1980 3:00 AM By Murray; Face changes (and other Pilotization). 
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May 19, 1980 10:20 AM By BLyon; DisableTimeout, SetTimeout, MsecToTicks, SetPriority importe 
Hd from Process instead of CommUtilDefs. 
May 27, 1980 11:44 AM By BLyon; Added ethernet1 translation uglyness. 
August 1, 1980 4:24 PM By BLyon; 8bit->32bit net number Kludge in CreateDefaultEthernetspriver 
**s and use SpecialSystem.nullNetworkNumber instead of O. 
August 13, 1980 1:13 PM By BLyon; added InputChainOK and OutputChainOK to insure the bodie 
HS of the two loops in Watcher are protected by the monitor lock. 
August 25, 1980 1:50 PM By BLyon; multiple ethernets now possible. 
August 28, 1980 12:50 PM By McJones; converted to Processlnternal.AJlocateNakedCondition. . 
September 5, 1980 4:44 PM By HGM; use hearSelf, a switch to ignore boards even if they are ther 
**e. 
Septembf!r 17, 1980 4:41 PM By BLyon; added myNetwork.buffers stuff. 
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-- HaffDuplexlmpl.mesa (last edited by: BLyon on: August 20, 1980 4:00 PM) -
DIRECTORY 

BufferDefs: FROM "BufferDefs" USING [Buffer], 
DriverDefs: FROM "DriverDefs" USING [doStats], 
DriverTypes: FROM "DriverTypes" USING [ 

Encapsulation, PhonePacketType, phoneEncapsulationOffset, 
phoneEncapsulationBytes] , 

HalfDuplex: FROM "HalfDuplex" USING D, 
Process: FROM "Process" USING [SetTimeout, MsecToTicks], 
RS232C: FROM "RS232C" USING [ 

ChannelHandle, LineSpeed, DeviceStatus, CompletionHandle, PhysicalRecord, 
ChannelSuspended, Put, TransmitNow, SetParameter, GetStatus, StatusWait], 

SpecialSystem: FROM "SpeciaISystem" USING [ProcessorID], 
~v~tpm· FR()M "~v~tp.m" 11~INn rplIl~p.~TnMir.rn~p.r.nnrl~_ r,p.tr.lnr.kPIII~p_~l· -J_ .. _ .... . ",_," -J_._'" -_ ... - L' _._-_. _ •••• _. -----•• --, -_._. __ .... -'---J, 

HalfDuplexlmpl: MONITOR 

IMPORTS RS232C, System, Process EXPORTS HalfDuplex SHARES BufferDefs = 
BEGIN 
-- types 
ControlMode: TYPE = {unknown, master, slave}; 
TurnAroundState: TYPE = {sending, receiving}; 
Timer: TYPE = { 

turnAround, -- max time sending in one direction 
noMoreToSend, -- idle sender becomes receiver after this time 
masterResponse}; 

-- master sends turn-around if it receives nothing in this time 
StatsRecord: TYPE = RECORD [ 

turnArndSent, turnArndRcvd, masterTOs, noSendTOs, turnTOs: CARDINAL]; 

-- writeable data 
timerProcess: PROCESS; 

turnAroundState: TurnAroundState; 
controlMode: ControlMode; 
timer: ARRAY Timer OF LONG CARDINAL; 

timeout: ARRAY 'rimer OF LONG CARDINAL i-

[turnAround:, noMoreToSend: nothingSentNMTSTimeout, 
masterResponse: initiaIMasterResponseTimeout]; 

stopTimer: BOOLEAN; 

timeoutTimer: CONDITION; 

turnAroundArrived: CONDITION; 

ourTurnToSend: BOOLEAN; 

driverSending: BOOLEAN; 

senderHasMore: BOOLEAN; 

sendFinished: CONDITION; 

channel: RS232C.ChanneIHandle; 
clearToSendUp: BOOLEAN; 

ourProcessorlD: SpeciaISystem.ProcessorID; 
statsRec: StatsRecord; 
-- constants 
timerWakeup: CARDINAL = 250; 
turnAroundPhonePacket: DriverTypes.PhonePacketType = LOOPHOLE[301 B]; . 
moreToSendTurnAroundPhonePacket: DriverTypes.PhonePacketType = LOOPHOLE[302B]; 
-- the following are optimized for the current packet stream allocation window size (statically set 

**to 3, currently). Our algorithm won't give great performance if window size gets bigger. 
bps1200TurnAroundTimeout: CARDiNAL = 13000; -- msecs 
bps2400TurnAroundTimeout: CARDINAL = bps1200TurnArou.ndTimeoutl2; -- msecs 
bps4800TurnAroundTimeout: CARDINAL = bps1200TurnAroundTimeout/4; -- msecs 
bps9600TurnAroundTimeout: CARDINAL = bps1200TurnAroundTimeoutl8; -- msecs 
-- noMoreToSend (NMTS) Timeouts 
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nothingSentNMTSTimeout: CARDINAL = 500; -- msecs 
sentSomethingNMTSTimeout: CARDINAL = 250; -- msecs 
remoteAnxiousNMTSTimeout: CARDINAL = 250; -- msecs 
initialMasterResponseTimeout: CARDINAL = SOOO; -- msecs 
-- errors and signals 
-- ""."",,. "Init/termination"""""""" 
Initialize: PUBLIC PROCEDURE [ 

chHandle: RS232C.ChannelHandle, IineSpeed: RS232C.LineSpeed, 
ourHostNumber: SpeciaISystem.ProcessorID] = 
-- initialize timer BOOLEANs and start timer process 

. BEGIN 
--local 
channel i- chHandle; -- save channel handle 

2 

-- fhp Inllnwinn i.~ tn nnfimi7P Inr ni.~r.p winrlnwinn whir.h r.llrrpnfiv h~fr.hp.~ ~ n~r.kpf.~ h,ofnrp r 
.... - ._ •• - ••••• ::;1 .- .- -1"" •••••• _- ..... _.- _ •••••• _- •••••• ::11 ••••• _ ..... - •• ....... J -_ ....... _- ... ,..-_ ...... - -_ ......... 

**equesting an ACK 
timeout[turnAround] i-

SELECT lineSpeed FROM 

bps2400 = > bps2400TurnAroundTimeout, 
bps4800 = > bps4800TurnAroundTimeout, 
bps9600 = > bps9500TurnAroundTimeout, 
ENDCASE => bps1200TurnAroundTimeout; 

stopTimer i- FALSE; 

clearToSendUp ~ FALSE; 

controlMode ~ unknown; 
turnAroundState i- receiving; 
ourProcessorlD ~ ourHostNumber; 
ourTurnToSend i- FALSE; 

driverSending i- FALSE; 

senderHasMore ~ FALSE; 

StartTimer[masterResponse]; 
Process.SetTimeout[@timeoutTimer, Process.Msec To Ticks[timerWakeup]]; 
timerProcess i- FORK TimerProcessD; 
IF DriverDefs.doStats THEN statsRec i- [0, 0, 0, 0, 0]; 
END; 

Destroy: PUBLIC PROCEDURE = 
-- terminate timer process 
BEGIN 
--local 
NotifyConditions: ENTRY PROCEDURE = 

BEGIN 
stopTimer +- TRUE; 

ourTurnToSend i- TRUE; 

driverSending i- FALSE; 

NOTIFY timeoutTimer; 
NOTIFY turnAroundArrived; 
NOTifY sendFinished; 
END; 

NotifyConditionsO; 
JOIN timerProcess; 
END; 

.-- ·""""*"·!imers"""·"""" 

TimerProcess: PROCEDURE = 
--loop checking times, depending on the turnAroundState 
BEGIN . 
ChecklfT!medOut: PROCEDURE [timerSelect: Timer] RETURNS [timedOut: BOOLEAN] = 

BEGIN . 
timed Out i- (GetClock[] - timer[timerSelect] > timeout[timerSelect]); 
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IF DriverDefs.doStats THEN 
IF timed Out THEN 

SELECT timerSe!ect FROM 

END; 

masterResponse =) Statlncr[@statsRec.masterTOs]; 
turnAround = > Statlncr[@statsRec.turnTOs]: 
noMore T oSend = > Statlncr[@statsRec.noSendTOs]; 
ENDCASE =) ERROR; 

RandomWaitTime: PROCEDURE RETURNS [CARDINAL] = INLINE 
"-- gives random number in range [1000 .. 3048) 
BEGIN 
LowExtractor: TYPE = MACHINE DEPENDENT RECORD [ 

highBitsLowWord: [0 .. 32), !owTenBits: [0 .. 2048), secondWord: CARDINAL]; 
RETURN[(LOOPHOLE[GetClockD, LowExtractor]}.lowTenBits + 1000]; 
END; 

UNTIL stopTimer DO 
SELECT turnAroundState FROM 

sending => 
IF ChecklfTimedOut[noMoreToSend] OR ChecklfTimedOut[turnAround] THEN 

BEGIN 
SendL TAn; -- will happen after any SendFrame in progress 
IF controlMode = unknown THEN 

SetTimer[masterResponse, RandomWaitTimeO]; 
IF controlMode # slave THEN StartTimer[masterResponse]; 
turnAroundState +- receiving; 
END; 

receiving = > -- slave side has no timeout, it just awaits turnaround 
IF contro!Mode # slave THEN 

BEGIN 
iF ChecklfTimedOut[masterResponse] THEN 

BEGiN -- assume some packet lost 
StartTimer[turnAround]; 
SetTimer[noMoreToSend, nothingSentNMTSTimeout]; 
--longer if waiting to send first packet than if we sent one already . 
StartTimer[noMore ToSend]; 
turnAroundState ~ sending; 
senderHasMore .... FALSE; 
IF controlMode # unknown THEN NotifyOurTurnToSendD; 
END; 

END; 
ENDCASE = > ERROR; 

WaitTimerO; 
ENDLOOP; 

END; 

WaitTimer: ENTRY PROCEDURE = BEGIN WAIT timeoutTimer; END; 

StartTimer: PROCEDURE [timerSelect: Timer] = 
-- put current time in the timer 
BEGIN timer[timerSelect] '"" GetClock[]; END; 

SetTime r: PROCEDURE [timer: Timer, msecs: CARDINAL] == 
-- put current time in the timer 
BEGIN timeout[timer] '"" msecs; END; 

GetClock: PROCEDURE RETURNS [msecs: LONG CARDINAL] = INLINE 
-- put current time in the timer 
BEGIN msecs '"" System.PuIsesToMicroseconds[System.GetClockPulses[]]/100 0; END; 
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-- '" '" '" '" '" "'''' "'Turn-around········ 

WaitToSend: PUBLIC PROCEDURE = 
-- wait to be in send mode and for CTS 
BEGIN 
--locals 
AwaitLineTurnAround: ENTRY PROCEDURE = 

BEGIN 
UNTIL ourTurnToSend DO WAIT turnAroundArrived; END LOOP; 
driverSending +- TRUE; 
END; 

AwaitLineTurnAround[]; 
AwaitCTSD; -- set RTS if necessary, wait for CTS 

END; 

SendCompleted: PUBLIC ENTRY PROCEDURE [moreToSend: BOOLEAN] = 
-- tells us we can send L TA now 
BEGIN 
driverSending +- FALSE; 
NOTIFY send Finished; 
SetTimer[noMoreToSend, sentSomethingNMTSTimeout]; -- reduce timeout 
StartTimer[ noMore ToSend]; 
senderHasMore +- moreloSend; 
END; 

CheckForTu rnA round; PUBliC PROCEDURE [buffer: BufferDefs.Buffer] 
RETURNS [throwAway: BOOLEAN] = 
-- check packet for line turn-around; determine mode if we need to 
BEGIN OPEN phoneEncap: buffer.encapsulation; 
--locals 
remoteProcessorlD: SpeciaISystem.ProcessorID; 
IF controlMode = unknown THEN 

BEGIN 
remoteProcessorlD +- LOOPHOLE[phoneEncap.pnSrcID]; 
SELECT ourProcessorlD.a FROM -- determine mode by "comparing processorlDs 

= remoteProcessorlD.a = > 
SELECT ourProcessorlD.b FROM 

= remoteProcessorlD.b =) 
controlMode +-

(IF ourProcessorlD.c > remoteProcessorlD.c THEN master 
ELSE slave); 

> remoteProcessoriD.b = > controlMode +- master; 
ENDCASE =) controlMode +- slave; 

) remoteProcessoriD.a = > controlMode +- master; 
ENDCASE = > controlMode '"" slave; 

IF controlMode = master THEN 
SetTimer[masterResponse, initiaIMasterResponseTimeout]; 

END; 
IF phoneEncap.pnType IN 

[turnAroundPhonePacket..moreToSendTurnAroundPhonePacket] THEN 
BEGIN -- a driver turn-around packet (no piggybacking yet) 
IF phoneEncap.pnType = moreToSendTurnAroundPhonePacket THEN 

SetTimer[noMoreToSend, remoteAnxiousNMTSTimeout]; 
iF DriverDefs.doStats THEN Statlncr[@statsRec.turnArndRcvd]; 
StartTimer[turnAround]; 
StartTimer[noMqreToSend]; 
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turnAroundState ~ sending; 
NotifyOurTurnToSendO; -- tell anyone waiting to send real packets 
senderHasMore ~ FALSE; 
throwAway ~ TRUE; 
END 

ELSE 
BEGIN 
throwAway ~ FALSE; 
StartTimer[masterResponse]; -- time only from last thing heard 

END; 
END; 

NotifyOu rTu rnToSend: ENTRY PROCEDURE = 
-- tell those waiting to send real packets 
BEGIN ourTurnToSend ~ TRue;; NOTIFY turnAroundArrived; END; 

AwaitCTS: PROCEDURE = 
-- if modem not ready, make it so (set RTS and await CTS) 
BEGIN 
--locals 
status: RS232C. DeviceStatus; 
IF -clearToSendUp THEN 

BEGIN 
ENABLE RS232C.ChannelSuspended = > GOTO fatal Place; 
RS232C.SetParameter[channel, [requ estToSend [TRUE]]]; 
status ~ RS232C.GetStatus[channel]; 
UNTIL status.clearToSend DO 

status ~ RS232C.StatusWait[channel, status]; ENDLOOP; 
clearToSendUp ~ TRUE; 
END; 

EXITS fatal Place = > NULL; 
END; 

SendLTA: PROCEDURE = 

5 

-- set flag under monitor and so SendFrame won't send (and not piggyback the turnaround on 
"another packet) 

BEGIN 
--locals 
complHandle: RS232C.CompletionHandle; 
rec: RS232C.PhysicalRecord ~ 

[header: [NIL, 0, 0], body:, trailer: [NIL, 0, 0]]; 
buffer: DriverTypes.Encapsulation ~ 

[phonenet[ . 
framingO:, framing1:, framing2:, framing3:, framing4:, framing5:, 
recognition: 0, 
pnType: . 
(IF senderHasMore THEN moreToSendTurnAroundPhonePacket 
ELSE turnAroundPhonePacket), pnSrclD: LOOPHOLE[ourProcessorID]]]; 

ClearOurTurnD; 
AwaitNoSendingD; 
AwaitCTS[]; 
-- send it, wait for completion, and lower RTS 
rec.body.blockPointer ~ @buffer + DriverTypes.phoneEncapsulationOffset; 
-- word boundary 
rec.body.startlndex ~ 0; 
ree.body .stoplndexPlusOne ~ DriverTypes.phoneEncapsulationBytes; 
BEGIN 
ENABLE RS232C.ChannelSuspended = > GOTO fatal Place; 
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complHandle ~ RS232C.Put[channel, @rec]; 
[, ] ~ RS232C.TransmitNow[channel, compIHandle]; 
RS232C.SetParameter[channel, [requestToSend[FALSE]J]; 
IF DriverDefs.doStats THEN Statlncr[@statsRec.turnArndSent]; 
END; -- ENABLE 
clearToSendUp ~ FALSE; 
EXITS fatal Place = > NULL; 
END; 

Clea rOu rTu rn: ENTRY PROCEDURE = BEGIN ourTurnToSend ~ FALSE; END; 

AwaitNoSending: ENTRY PROCEDURE = 
BEGIN ·UNTIL -driverSending DO WAIT sendFinished; END LOOP; END; 

-- ................................ Statistics .......................... • .. .. 

Statlnc r: PROCEDURE [counter: POINTER TO CARDINAL] = 
-- add one to counter 
BEGIN 
-- locals 
counter1' ~ (counter1' + 1) MOD (LAST[CARDINAL] - 1); 
END; 

StatBump: PROCEDURE [counter:· POINTER TO CARDINAL, bumpAmount: CARDINAL] = 
-- add bumpAmount to counter; if bumpAmount < 10000, there will never be overflow 
BEGIN 
--locals 
counter1' ~ (counter1' + bumpAmount) MOD (LAST[CARDINAL] - 10000); 
END; 

-- MAIN PROGRAM --

END. 
LOG 
Time: July 11, 1980 3:46 PM By: Garlick Action: Created. 
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Time: August 11, 1980 3:12 PM By: Garlick 
"Arrived and sendFinished conditions in Destroy. 

-Action: Added notification of the turnAround 
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-- NetVlorkStreamlnstance.mesa (last edited by: Garlick on: September 26, 1980 2:19 PM) 
-- Function: The implementation module for an instance of the Network Stream front end. 

DIRECTORY. 
ByteBlt USING [ByteBlt] , 
Environment USING [Byte], 
NetworkStreamlnternal USING [ControIObject], 
OISCPDefs USING [GetOisPacketTextLength, SetOisPacketTextLength], 
PacketStream USING [ 

bytesPerLevel2SppHeader, Destroy, Get, GetSendSppBuffer, Handle, Put, 
ReturnGet8ppBuffer, ReturnGetSppDataBuffer, ReturnSendSppBuffer, SppBuffer, 
WaitFor Attention], 

Runtime USING [SelfDestruct], 
Stream USING [ 

Byte, Word, Handle, Block, CompletionCode, defaultinputOptions, InputOptions, 
LongBlock, Object, ShortBlock, SSTChange, SubSequenceType, TimeOut]; 

NetworkStreamlnstance: PROGRAM [psH: PacketStream.Handle] RETURNS [Stream.Handle] 
IMPORTS ByteBlt, OISCPDefs, Stream, PacketStream, Runtime = 
BEGIN 

-- the vector of procedures for operating on, and contrOlling the network stream 
controlObject: NetworkStreamlnternal.ControlObject ~ 

[ 
-- the vector of procedures as per the standard Pilot Stream interface 
streamObject: Stream.Object[ 
options: Stream.defaultinputOptions, getByte: GetByte, putByte: PutByte, 
getWord: GetWord, putWord: PutWord, get: GetBlock, put: PutBlock, 
setSST: SetSST, sendAttention: SendAttention, waitAttention: WaitAttention, 

_ delete: Delete], 
-- handle for the packet stream 
psH: psH]; 

LeftAndRight: TYPE = MACHINE DEPENDENT RECORD [left, right: Environment.Byte]; 

-- A client will typicaly have three processes accessing this module. The first 
-- receives data, the second waits for attentions, and the third transmits data, sends 
-- attentions and changes the subsequence type. As a consequence it is not necessary 
-- for this module to be a monitor, since there is no interaction between the three 
-- processes in this module. The interaction occurs in the PktStreamlnstance module, 
-- which is a monitor. Multiple client processes must not perform data transfer in one 
-- direction; the result is unpredicatble. Care should be taken when deleting the stream 
-- and therefore this module. 

-- input 
inputBuffer: PacketStream.SppBuffer +- NIL; 

inputFinger: CARDINAL; 

inputSST: Stream.SubSequenceType ~ 0; 
-- output 
outputBuffer: PacketStream.SppBuffer +- NIL; 

outputFinger: CARDINAL; 
outputSST: Stream.SubSequenceType ~ 0; 
outputSSTSent: BOOLEAN +- TRUE; 

outputBufferSize: CARDINAL ~ 0; 

-- Hot Procedures 

Get Byte: PROCEDURE [sH: Stream.Handle] RETURNS [byte: Stream.Byte] = 
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BEGIN 
IF inputBuffer # NIL AND inputFinger + 2 < GetSppDataLength[inputBuffer] THEN 

BEGIN -- " + 2" lets GetBlock give back the buffer if we take the last byte 
byte ~ inputBuffer.sppBytes[inputFinger]; 
inputFinger ~ inputFinger + 1; 
RETURN; 

END 
ELSE 

BEGIN 
array: PACKED ARRAY [0 .. 1] OF Stream.Byte; o ~ sH.get[sH, [@array, 0, 1], [FALSE, FALSE, FALSE, TRUE, TRUE]]; 

RETURN [array [0]]; 
END; 

END; 

GetWord: PROCEDURE [sH: Stream.Handle] RETURNS [word: Stream.Word] = 
BEGIN OPEN w: LOOPHOLE[word, LeftAndRight]; 
w.left ~ GetByte[sH]; 
\V.right ~ GetByte[sH]; 
END; 

-- This procedure fills a client's block with data from an incoming packet 

GetBlock: PROCEDURE [ 

sH: Stream.Handle, block: Stream.Block, options: Stream.lnputOptions] 
RETURNS [ 

bytes Transferred: CARDINAL, why: Stream.CompletionCode, 
sst: Stream.SubSequenceType] = 

-- block h.as been passed by value, so we are upadting our copy, not the clients 
BEGIN 
input: Stream.Block; 
moved: CARDINAL; 
bytesTransferred ~ 0; 
why +- normal; 
sst ~ inputSST; 

-WHILE block:startlndex < block.stoplndexPJusOne DO 

UNTIL inputBuffer # NIL DO 

inputFinger ~ 0; 
inputBuffer ~ PacketStream.Get[psH]; 
IF inputBuffer = NIL THEN SIGNAL Stream.TimeOut[bJock.startlndex] 
ELSE 

BEGIN 
sst ~ inputBuffer.subtype; 
IF inputSST # sst THEN 

BEGIN 
inputSST ~ sst; 
IF options.signalSSTChange THEN 

SIGNAL Stream.SSTChange[inputSST, block.startlndex] 
ELSE BEGIN why ~ sstChange; RETURN; END; 
END; 

END; 

ENDLOOP; 
input ~ 

[blockPointe.r: @inputBuffer.sppBytes, startlndex: inputFinger, 
stoplndexPlusOne: GetSppDataLength[inputBuffer]]; 

moved ~ ByteBIt.ByteBlt[block, input]; 
bytesTransferred ~ bytesTransferred + moved; 
block.startlndex ~ block.startlndex + moved; 
inputFinger +- inputFinger + moved; 
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-- if the packet buffer is empty return it 
IF inputFinger = input.stoplndexPlusOne THEN 

BEGIN 
PacketStream.ReturnGetSppDataBuffer[psH, inputBuffer]; 
inputBuffer +- NIL; 

END; 

-- if there is no packet buffer and the block is still empty maybe signal 
IF inputBuffer = NIL AND block.startlndex < block.stoplndexPlusOne AND 

options.signalLongBlock THEN 

, BEGIN SIGNAL Stream.LongBlock[block.startlndex]; END; 
-- if there is no packet buffer then maybe the client wants to know 
IF inputBuffer = NIL AND options.terminateOnEndPhysicalRecord THEN 

,BEGIN why +- end Record; EXIT; END; 

ENDLOOP; 

-~ if there is data in the packet buffer then the block was short 
IF inputBuffer # NIL AND options.signalShortBlock THEN 

BEGIN ERROR Stream.ShortBlock; END; 

END; -- GetBlock 

-- The strategy on the transmission side, is to aI/ocate a buffer only when there is 
-- data to be copied into the buffer, or if an empty packet must be transmitted. 
-- State information is kept around for things like whether a new SST has been sent 
-- to the other end or not, incase it is changed without sending any intervening data. 

-- This procedure sends a client's block of data in one or more packets. 
-- Since SendNow isn't a procedure all by itself, we try to know when the client 
-- did a SendNow, so that we' can ask the other end for an ack. If we have no 
-- buffer, we send a data packet with zero data. 

Put Block: PROCEDURE [ 

sH: Stream.Handle, block: Stream.Block, endPhysicalRecord: BOOLEAN] = 
-- block has been passed by value, so we are updating o'ur copy, not the clients 
BEGIN 
sendNowBlock: Stream.Block = [NIL, 0, 0]; 
output: Stream. Block; 
moved: CARDINAL; 

IF (block = sendNowBlock AND endPhysicalRecord) THEN 

BEGIN -- this must be a SendNow operation, or something like it sigh ... 
SendNowO; 
RETURN; 

END; 

-- see whether this is a no-op or not. 
IF (block.stoplndexPlusOne - block.startlndex) 0 AND outputBuffer = NIL AND 

outputSSTSent THEN RETURN; 

IF outputBufferSize = 0 THEN outputBufferSize +- psH.getSenderSizeLimit[]; 
WHILE block.startlndex < block.stoplndexPlusOne DO , 

IF outputBuffer = NIL THEN 

BEGIN 
outputBuffer +- PacketStream.GetSendSppBuffer[psH]; 
outputBuffer.sendAck +- FALSE; 

outputBuffer.attention +- FALSE; 

outputFinger +- 0; 
END; 

output +- . 
[blockPointer: @outputBuffer.sppBytes, startlndex: outputFinger, 

stoplndexPlusOne: outputBufferSize]; 
moved +- ByteBlt.ByteBlt[output, block]; 
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block.startlndex +- block.startlndex + moved; 
outputFinger +- outputFinger + moved; 
IF outputFinger = outputBufferSize THEN FlushOutputBufferD; 
ENDLOOP; 

IF endPhysicalRecord THEN FlushOutputBufferO; 
END; -- PutBlock 

Put Byte: PROCEDURE [sH: Stream.Handle, byte: Stream.Byte] = 
BEGIN 
IF outputButfer # NIL AND outputFinger + 2 < outputButferSize THEN 

BEGIN -- " + 2" lets PutBlock flush the buffer if we fill the last byte 
outputButfer.sppBytes[outputFinger] +- byte; 
outputFinger +- outputFinger + 1; 
RETURN; 

. END 
ELSE • 

BEGIN . • 
array: PACKED ARRAY [0 .. 1] OF Stream.Byte +- [byte, ]; 
PutBlock[sH, [@array, 0, 1], FALSE]; 

END; 

END; 

PutWord: PROCEDURE [sH: Stream.Handle, word: Stream.Word] = 
BEGIN OPEN w: LOOPHOLE[word, LeftAndRight]; 
sH.putByte[sH, w.left]; 
sH.putByte[sH, w.right]; 
END; 

SendNow: PROCEDURE = 
BEGIN 
IF outputBuffer = NIL THEN 

BEGIN 
outputBuffer +- PacketStream.GetSendSppBuffer[psH]; 
outputBuffer.attention +- FALSE; 

outputFinger +- 0; 
END; 

outputBuffer.sendAck +- TRUE; 

FlushOutputBufferO; 
END; -- SendNow 

-- This procedure sets the SST to the specified value and has some side effects. 
-- We assume that the SST is initially = 0, and the first change causes no empty packet 
-- tabe sent 

SetSST: PROCEDURE [sH: Stream.Handle, sst: Stream.SubSequenceType] = 
BEGIN 
IF sst # outputSST THEN 

BEGIN 
FlushOutputBufferO; -- flush the last buffer if there was one 
IF NOT outputSSTSent THEN 

-- there was no buffer to flush for the old SST so send an empty packet 
, BEGtN 

outputBuffer +- PacketStream.GetSendSppBuffer[psH]; 
outputBuffer.sendAck +- FALSE; 

outputBuffer.attention +- FALSE; 

outputFinger +- 0; 
FlushOutputBufferO; 
END; , 

-- remember the new SST 
outputSST . +- sst; 
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outputSSTSent +- FALSE 
END; . 

END; -- SetSSt 
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-- This procedure sends one byte of data in a packet with the attention bit set. 

Send Attention: PROCEDURE [sH: Stream.Handle, byte: Stream.Byte] = 
BEGIN 
FlushOutputBufferO; -- flush the last buffer if there was one 
outputBuffer i- PacketStream.GetSendSppBuffer[psH]; 
GutputBuffer.sppBytes[O] +- byte; 
outputFinger +- 1; 
outputBuffer.sendAck i- FALSE; 

outputBuffer.attention +- TRUE; 

FlushOutputBufferO: 
END; -- SendAttention 

-- This procedure waits indefinately until an attention arrives, or an ERROR is raised. 

WaitAttention: PROCEDURE [sH: Stream.Handle] RETURNS [byte: Stream.Byte] = 
BEGIN 
b: PacketStream.SppBuffer; 
DO 

b +- PacketStream.WaitForAttention[psH]; 
-- Get the first data byte, if there is one, otherwise discard this attention packet. 
-- Discarding the attention packet upsets the timeout mechanism, but then this is 
-- a situation that is not supposed to happen, and so we pay the price. 
IF GetSppDataLength[b] # 0 THEN 

BEGIN 
byte +- b.sppBytes[O]; 
PacketStream.ReturnGetSppBuffer[psH, b]; 
EXIT; 
END 

ELSE PacketStream.ReturnGetSppBuffer[psH, b]; 
ENDLOOP; 

END; -- WaitAttention 

-- This procedure flushes a.e. sends out) the outputBuffer jf there is one. 

FlushOutputBuffer: PROCEDURE = 
BEGIN 
b: PacketStream.SppBuffer; 
-- don't leave outputBuffer dangling in case of Stream deletion 
IF outputBuffer = NIL THEN RETURN; 

b +- outputBuffer; 
QutputBuffer +- NIL; 

SetSppDataLength[b. outputFinger]; 
b.subtype +- outputSST; 
outputSSTSent +- TRUE; 

PacketStream.Put[psH. b]; 
END; -- FlushOutputBuffer 

-- This procedure sets the length of the sequenced packet given the length of data .. 

SetSppDataLength: PROCEDURE [b: PacketStream.SppBuffer. length: CARDINAL] = 
INLINE 
BEGIN 
OISCPDefs.SetOisPacketT extLength [ 

b. length + PacketStream.bytesPerLeveI2SppHeader]; 
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.END; -- SetSppDataLength 

-- This procedure returns the amount of data in the sequenced packet. 

GetSppDataLength: PROCEDURE [b: PacketStream.SppBuffer] RETURNS [CARDINAL] = 
INLfNE 
BEGIN 
RETURN[ 

OISCPDefs.GetOisPacketTextLength[b] - PacketStream.bytesPerLeveI2SppHeader]; 
END; -- GetSppDataLength 

-- Cool Procedures 

-- This procedure is instrumental in deleting this transducer. 

Delete: PUBLIC PROCEDURE [sH: Stream.Handle] = 
BEGIN 
IF inputBuffer # NIL THEN 

·PacketStream:ReturnGetSppDataBuffer[psH. inputBuffer]; 
IF outputBuffer # NIL THEN 

PacketStream.ReturnSendSppBuffer[psH, QutputBuffer]: 
PacketStream .Destroy[psH]; 
Runtime.SelfDestructO; 
END; -- Delete 

-- initialization (Coo/) 

RETURN [@controIObject.streamObject]; 
END. -- of NetworkStreamlnstance module 

LOG 

Time: May 26, 1978 11:22 AM By: Da/al Action: created file. 
Time: November 9, 1978 9:07 AM By: Dalal Action: modified GetBlock and PutBlock. 
Time: March 13, 1979 6:03 PM By: Dalal Action: modified SendAttention and WaitAttention. 
Time: August 31, 1979 12:39 PM By: Dalal Action: made two INLINEs. 

6 

Time: January 31, 1980 4:33 AM By: Forrest Action: Added Mandatory fields to Stream.Object, us 
Hing Stream Defaults. 
Time: July 8, 1980 5:07 PM By: BLyon Action: removed default procs and replaced with GetByte, 
HGetWord, PutByte, PutWord. 
Time: August 11, 1980 4:57 PM By: BLyon Action: Changed ByteB/tOefs to ByteBlt 
Time: September 26, 1980 2:19 PM By: Garlick Action: In GetBlock, initialized sst to inputSST so i 
Ht always gets returned with proper value. 
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-- NetworkStreamMgr.mesa (last edited by: BLyon on: September 29, 1980 3:51 PM) 
-- Function: The implementation module for the manager of Pilot Network Streams. 

DIRECTORY· 
BufferDefs USING [BufferPool], 
Communicationlnternal USING 0, 
NetworkStream USING [ 

ConnectionlD, ConnectionFailed, ConnectionSuspended, unknownConnlD, WaitTime, 
CloseStatus, c1oseSST, closeReplySST], 

NetworkStreamlnstance USING 0, 
NetworkStreamlnternal USING [CloseState, ControIHandle], 
OISCPDefs USING [OisAddress, SppBuffer, ReturnReceiveSppBufferToPool], 
PacketStream USING [ . 

ConnectionAlreadyThere, FindAddresses, Handle, Make, OisConnectionlD, 
SetWaitTime], 

Router USING [XmitStatus]; 
Socket USING [ 

Abort, AssignNetworkAddress, ChannelAborted, Channel Error, ChannelHandle, 
Delete, SetWaitTime, TimeOut], 

Socketlnternal USING [ 
Createlnternal, GetBufferPool, GetPacket, SocketHandle, 
SocketHandle T oChanneIHandle], 

SpecialSystem USING [NetworkAddress, nUIINetworkAddress], 
Stream USING [ 

Byte, Handle, PutByte, GetByte, SendNow, SetSST, SSTChange, TimeOut], 
System USiNG 0; 

NetworkStreamMgr: PROGRAM 
1~IoPORTS 

NetworkStream, netStrmlnst: NetworkStreamlnstance, OISCPDefs, PacketStream, 
Socket, Socketlnternal, Stream 

EXPORTS Communicationlnternal, NetworkStream, System 
SHARES BufferDefs, NetworkStreamlnstance = 
81:S;~. r;f'2N NetworkStream; 

-- EXPOfiTED TYPE(S) and READONLY Variables 
ListenerHandle: PUBLIC lYPE = Socketlnternal.SocketHandle; 
NetwcrkAddress: PUBLIC lYPE = SpeciaISystem.NetworkAddress; 
uniqueNetworkAddr: PU8L1C NetworkAddress +- SpeciaISystem.nuIlNetworkAddress; 

lIIegalAddress: PUBLIC ERROR = CODE; 

-- Cool Procedures 

-- This procedure creates a network stream to the specified remote address. 
Create: PUBLIC PROCEDURE [remote: NetworkAddress, timeout: WaitTime] 

RETURNS [Stream. Handle] = . 
BEGIN 
RETURN[ 

CreateTransducer[ 
uniqueNetworkAddr, remote, NetworkStream.unknownConnID, 
NetworkStream.unknownConnlD, TRUE, timeout]]; 

END; -- Create 

AssignNetworkAddress: PUBLIC PROCEDURE RETURNS [NetworkAddress] = 
BEGIN RETURN[Socket.AssignNetworkAddressOl; END; -- AssignNetworkAddress 

-- This procedure returns the local and remote addresses of the Network Stream. 
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FindAdd resses: PUBLIC PROCEDURE [sH: Stream.Handle] 
RETURNS [local, remote: NetworkAddress] = 
BEGIN 
[local, remote] +- PacketStream.FindAddresses[ 

LOOPHOLE[sH, NetworkStreamlnternal.ControIHandle].psH]; 
END; -- FindAddresses 

-- This procedure sets the wait time for the Network Stream. 

SetWaitTime: PUBLIC PROCEDURE [sH: Stream.Handle, time: WaitTime] = 
BEGIN 
PacketStream.SetWaitTime[ 

LOOPHOLE[sH, NetworkStreamlnternaI.ControIHandle].psH, time]; 
END; -- SetWaitTime 

-- This procedure creates a listener at the specified local Network Address. 
-- The generation of /IIegalAddress will become more sophisticated. 
-- We enqueue all the buffers onto the socket channel. 

CreateListener: PUBLIC PROCEDURE [addr: NetworkAddress] 
RETURNS [IH: ListenerHandle] = 
BEGIN 
IistenerSendBuffers: CARDINAL = 0; 
listenerReceiveBuffers: CARD!NAL = 2; 
IH +- Socketlnternal.Createlnternal[ 

addr, normal, IistenerSendBuffers, IistenerReceiveBuffers ! 
Socket.ChannelError = > GOTO bad]; 

EXITS bad = > RETURN WITH ERROR lIIegalAddress; 
END; -- CreateListener 

-- This procedure deletes a listener. 

DeleteListener: PUBLIC PROCEDURE [listenerH: ListenerHandle] = 
BEGIN 
-- We assume that there are no processes doing a Listen. 
-- The Listen code is such that it always does a Socket.Get leaving the buffer with 
-- the socket channel. 
Socket.Abort[SocketinternaI.SocketHandleToChanneIHandle[listenerH]]; 
Socket.Delete[SocketinternaJ.SocketHandleToChanneIHandle[1istenerH]]; 
END; -- Delete Listener 

-- This procedure creates a sequenced packet transducer with all its parameters. 

CreateTransducer: PUBLIC PROCEDURE [ 
local, remote: NetworkAddress, 
localConnlD, remoteConnlD: NetworkStream.ConnectionID, 
activelyEstablish: BOOLEAN, timeout: NetworkStream.WaitTime] 
RETURNS [sH: Stream.Handle] = 
BEGIN 
psH: PacketStream.Handle; 
newNetStrmlnst: POINTER TO FRAME[NetworkStreamlnstance]; 
psH +- PacketStream.Make[ 

local, remote,'LOOPHOLE[locaIConnID, PacketStream.OisConnectionID], 
LOOPHOLE(remoteConnID, PacketStream.OisConnectionID], actively Establish , 
timeout]; 

newNetStrmlnst +- NEW netStrmlnst; 
sH +- START newNetStrmlnst[psH]; 
~ND; -- Cre~ieTransducer 
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-- These procedures define an optional close protocol using the exchange of reserved 
-- subsequence types on the client's behalf. 

-- This procedure closes communication over a network stream at the client's 
-- level of protocol. The semantics are I want to close the stream, therefore I do 
-- not want to transmit any more data and only want to know that the remote 
-- end is aware of my actions. Any input data arriving on the stream may be discarded. 
-- The status is good, noReply if the other end just did not respond, and incomplete if it 
-- was a simultaneous close and the third data packet did not make it and the other 
-- end is gone. 

Close: PUBLIC PROCEDURE [sH: Stream.Handle] 
RETURNS [status: NetworkStream.CloseStatus] = 
BEG!N 
state: NetworkStreamlnternal.CloseState +- send Close; 
dataByte: Stream. Byte +- 0; 
status +- good; 
Stream.SetSST[sH, NetworkStream.closeSST]; 
Stream.PutByte[sH, dataByte]; 
Stream.SendNow[sH]; 
state +- waitCloseReply; 
UNTIL state = closed OR state = sendCloseReply DO 

dataByte +- Stream.GetByte[ 
sH! 
Stream.SSTChange =) 

BEGIN 
IF sst = NetworkStream.closeReplySST THEN 

BEGIN . 
-- tricky we are diddling the stream from within a catch phrase' 
Stream.SetSST[sH, NetworkStream.closeReplySST]; 
Stream.PutByte[sH, dataByte]; 
Stream.SendNow[sH]; . 
state +- closed; 
END 

ELSE IF sst = NetworkStream.closeSST THEN state +- sendCloseReply; 
-- simultaneous close 
RESUME 

END; 

Stream.TimeOut = > BEGIN status ,+- noReply; state +- closed; EXIT; END; 

NetworkStream.ConnectionSuspended =) 

BEGIN status +- noReply; state +- closed; EXIT; END]; 

ENDLOOP; 

IF state = sendCloseReply THEN status +- CloseReply[sH]; 
END; -- Close 

-- This procedure conforms to the close protocol and is invoked by the client of 
-- a network stream when it receives a subsequence change to closeSST. The 
-- semantics of this call are that the client knows that the other end wants to 
-- close the communication and it will not transmit any more data and will reply 
-- with a closeReplySST. The status can be good, or incomplete; the latter implying 
-- that an answer to the closeReplySST did not make it back and the other end is 
-- gone, or that the closeReply was never acked. 

CloseReply: PUBLIC PROCEDURE [sH: Stream.Handle] 
RETURNS [status: NetworkStream.CloseStatus] = 
BEGIN 
state: NetworkStreamlnternal.CloseState +- sendCloseReply; 
dataByte: Stream.Byte +- 0; 
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status +- good; 
Stream.SetSST[ sH, Netwo rkStream.closeRep lySST]; 
Stream.PutByte[sH, dataByte]; 
Stream.SendNow[sH]; 
state +- waitCloseReplyReply; 
UNTIL state = closed DO 

dataByte +- Stream.GetByte[ 
sH ! 
Stream.SSTChange =) 

BEGIN 
IF sst = NetworkStream.closeReplySST THEN state +- closed; 
RESUME 

END; 

Stream.TimeOut =) BEGIN status +- incomplete; state +- closed; EXIT; END; 

NetworkStream.ConnectionSuspended =,) 
BEGIN status +- noRepl)'; state +- closed; EXIT; END]; 

ENDLOOP; 

END; -- CloseReply 

-- Hot Procedures 

-- This procedure listens on.the specified socket channel for a sequenced packet, and 
-- creates a network stream from another unique local socket to the remote end. 
-- This procedure checks to make sure that the arriving packet is not a duplicate; 

Listen: PUBLIC PROCEDURE [ 

listenerH: ListenerHand Ie, 
IistenTimeout, streamTimeout: NetworkStream.WaitTime] 
RETURNS [Stream.Handle] = 
BEGIN OPEN Socketlnternal; 
pool: BufferDefs.BufferPool +- GetBufferPool[listenerH]; 
b: OISCPDefs.SppBuffer; 
sH: Stream.Handle; 
Socket.SetWaitTime[SocketHandleToChanneIHandle[listenerH], listenTimeout]; 
DO . 

4 

-- until the packet is a sequenced packet and is not a duplicate, or timeout, or aborted socket 
sH +- NIL; 

b +- LOOPHOLE[GetPacket[ 
IistenerH ! Socket.TimeOut =) EXIT; Socket.ChannelAborted =) EXIT], 

OISCPDefs.SppBuffer]; 
~- b.status can be one of tbe errors or goodCompletion 
IF LOOPHOLE[b.status, Router.XmitStatus] = goodCompletion THEN 

BEGIN 
IF b.packetType = sequencedPacket THEN 

BEGIN 
-- examine this packet 
IF b.destinationConnectionlD = unknownConnlD AND b.sourceConnectionlD # 

unknownConnlD AND b.sequenceNumber = 0 AND b.systemPacket THEN 

BEGIN 
-- good packet, but must see if this is an old duplicate 
IF NOT PacketStream.ConnectionAlreadyThere[ 

b.sQurce, b.sourceConnectionID] THEN 

BEGIN 
sH +- CreateTransducer[ 

uniqueNetworkAddr, b.source, NetworkStream.unknownConnIO: 
LOO P H 0 LE[b.sQurceConnectionl D, NetworkStream.ConnectionlD], TRUE, 

streamTimeout ! 
. Connection Failed =) BEGIN sH +- NIL; CONTINUE; END]; 
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OISCPDefs.ReturnReceiveSppBufferToPool[pool, b]; 
. EXIT; 

END; 

END; 
END; 

END; 

OISCPDefs.ReturnReceiveSppBufferToPool[pool, b]; 
ENDLOOP; 

RETURN[sH]; 

END; -- Listen 

-- initialization (Cold) 

END. -- NetworkStreamMgr module 

LOG 

Time: May 9, 1978 1:12 PM By: Dalal Action: created file. 
Time: August 31, 1979 1:14 PM By: Dalal Action: modified Listener routines. 
Time: January 26, 1980 2:51 PM By: Dalal Action: moved stuff to PacketStreamMgr. 
Time: April 15, 1980 10:22 AM By: BLyon Action: uses new Level1 routines. 
Time: July 15, 1980 11: 11 AM By: BLyon Action: Use exported types. 
Time: September 29, 1980 3:51 PM By: BLyon Action: Listner catches Socket.G.hanneIAborted. 
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.. PacketStreamlnstance.mesa (Jast edited by: Garlick on: October 12, 1980 5:30 PM) 

.. Function: The implementation module for an instance of a SPP packet stream. 

DIRECTORY 
BufferDefs USING [BufferPool, QueueLength, QueueCleanup, Queuelnitialize], 
ByteBlt USING [ByteBlt], 
DriverDefs USING [doDebug, doStats, Glitch], 
Environment USING [Block], 
Inline USING [LowHalf], 
OISCPDefs USING [ 

DequeueSpp, EnqueueSpp, OisBuffer, QueueObject, 
MaybeGetFreeSendSppBufferFromPool, MaybeGetFreeReceiveSppBufferFromPool, 
ReturnReceiveSppBufferToPool, ReturnReceiveOisBufferToPool, 
Retu rnSend SppBufferT oPeol], 

PacketStream: FROM "PacketStream", 
Process USING [MsecTeTicks, SetTimeout, Ticks, Yield], 
Router USING [XmitStatus], 
Runtime USING [SelfDestruct], 
Socket USING [Abort, ChannelAborted, Delete, GetStatus, TimeOut], 
Socketlnternal USING [ 

Createlnternal, GetBufferPool, GetPacket, PutPacket, SocketHandle, 
SocketHandleT oChannelHandle], 

Specia!System USING [NetworkAddress], 
StatsDers USING [StatBump, Statlncr], 
System USING [GetClockPulses, MicrosecondsToPulses, PulsesToMicroseconds]; 

.- Time units have been converted from MilliSeconds to Pulses; However, all interlace 
•. still are in units of MilliSeconds (/ike the timeout passed to the MONITOR). 
_. GetC/ocy. now returns Pulses. Variable names ending in 'Time' will be in milliseconds 
-- (hopefully only initial values), while other variables will be in Pulses (some wiJ/ end in 
•• 'Pulses '). 

PacketStreamlnstance: MONITOR [ 

localAddr, remoteAddr: PacketStream.OisAddress, 
localConnectionlD, remoteConnectionlD: PacketStream.OisConnectionlD, 
establish: BOOLEAN, timeout: PacketStream.WaitTime] . 
RETURNS [ 

PacketStream.Handle, PacketStream.OisAddress, PacketStream.OisConnectionID] 
IMPORTS 

BufferDefs, ByteBlt, DriverDefs, Inline, Process, Runtime, Socket, 
Socketlnternal, StatsDefs, System, PacketStream, OISCPDefs 

EXPORTS System 
SHARES BufferDefs = 
BEGIN OPEN DriverDefs; OISCPDefs, Router, PacketStream, StatsDefs; 

.- EXPORTED TYPE(S) 
NetworkAddress: PUBLIC TYPE = SpeciaISystem.NetworkAddress; 

sendBufs: CARDINAL = 6; 
receiveBufs: CARDINAL = 6; 

.. client interface 
ps: Object to 

[NIL, TakeFromUser, GetForUser, WaitForAttention, SetWaitTime, FindAddresses, 
GetSenderSizeLimit. ReturnGetSppDataBuffer]; •• pool (f!IU initted later 

_. connection control parameters 
•• connection state 
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state: PacketStream.State; 
whySuspended: packetStream.SuspendReason; 
whyFailed: PacketStream.FailureReason; 
stateBeforeSuspensior.: PacketStream.State; 
connectionlsEstablished: CONDITION; 

.. socket interface data 
socketCH: Socketinternal.SocketHandle; 
pool: BufferDefs.BufferPool; 
•• this is the buffer pool from which we get buffers 
.. sequencing, duplicate suppression and flow control information 

. nextinputSeq, maxlnputSeq: CARDINAL; 

unackedOutputSeq, nextOutputSeq, maxOutputSeq: CARDINAL; 

newAllocation: CONDITION; 

sendAnAck: BOOLEAN; 

•• connection control 
maxOisPktLength: CARDINAL; 

•• input attention control 
newlnputAttn: CONDITION; 

•. table to suppress attentions that the client has seen, but we haven't acked . 
. - we permit only a small number of pending attns, the rest are thrown away! 
attnSeqTable: ARRAY (O .. maxPendingAttns] OF CARDINAL; 

attnCount: CARDINAL; 
sentBuffer: SppBuffer; •• hold the head of the sentOueue 
•• input/output pointers and queues 
inOrderQueue, inAttnQueue, outOfOrderQueue, tempQueue, sentQueue: 

OISCPDefs.QueueObject; 
inOrderQueueNotEmpty: CONDITION; 

.- variables. and parameters for this packet stream 
ackRequestPulse: LONG CARDINAL; •• the time an ack Vias requested, a Pulse 
lastPacketReceivedPulse: LONG CARDINAL; 

.. time any packet was rcv'd for this conrtaction, a Pulse 
lastProbePulse: LONG CARDINAL; _. retransmitter's last probe sent time, a Pulse 
probeCounter: CARDINAL; •• retransmitter's allocation probe counter 
probeRetransmitPulses: LONG CARDINAL; •• in Pulses 
dataPacketRetransmitPulses: LONG CARDINAL; •• in Pulses 
waitPulses: LONG CARDiNAL; 

.. maximum time (in Pulses) any blocking procedure should block 
delayCount: CARDINAL; .- number of data packets used in delay calculation 
delaySum: LONG CARDINAL; 

•• cumulative time (in Pulses) that delayCount packets spent on retransmit queue 
lastDelayCalculationPulse: LONG CARDINAL; 

.. a Pulses, last time we updated retransmit time 
seqNumWhenDelayCalculated: CARDINAL; 

.. used to see if data flowed in retrans stuff . 
•• process handles and specific parameters for controlling them 
pleaseStop: BOOLEAN; 

letClientRun: CONDITION; 
retransmitterFork, receiverFork: PROCESS; 

retransmitterWakeupTimer: CONDITION; 

•• temporary stats 
normalRetransUpdates: CARDINAL; •• • ·temp 
'doubleRetransUp~ates: CARDINAL; •• • -temp 

•• constants for performance 
•• 12 packet buffers at the socket. 
··4 are for sending, 4 for receiving. 
.- 1 for sending a system packet and 1 for receiving a system packet 
.. 1 for receiying an attention packet 
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-- 1 for extra receive pacl-<et 
defaultSendAllocation: CARDINAL = 4; 

. deraultRcvAliocation: CARDINAL = 4; 
duplicateWindow: INTEGER = 100; 
maxPendingAttns: CARDINAL = 5; 
-- some day these will become variables whose value will be determined heuristically. 
-- using some kind of adaptive algorithm 
retransmissionsBeforeGiveUp: CARDINAL = 10; 
retransmissionsBeforeAskForAck: CARDINAL = 2; 
probesBeforeGiveUp: CARDINAL = 4; 
emptylnOrderQueue: INTEGER = 0; 
minSe'ndAllocationBeforeRequestingAck: INTEGER = 0; 
minRcvAllocation: INTEGER = 0; 
initialDataPacketRetransmitTime: CARDINAL = 2000; -- msecs 
maxDataPacketRetransmitTime: LONG CARDINAL = 20000; -- msecs 
maxDataPacketRetransmitPulses: LONG CARDINAL ~ MilliSecondsToPulses[ 

maxDataPacketRetransmitTime] ; 
initialRetransmitterTime: CARDINAL = 250; ~- msecs 
probeMultiplier: CARDINAL = 4; -- probe time is this multiple of retrans timeout 
delayCalculationTime: LONG CARDINAL = 10000; 
-- 10 secs (keep < 1 min to assure that delaySum doesn't overflow) 
delayCalculationPulses: LONG CARDINAL ~ MiIIiSecondsToPulses[ 

delayCalculationTime]; 
inactiveConnectionTime: LONG CARDINAL = 5000; -- msecs 
inactiveConnectionPulses: LONG CARDINAL ~ MiliiSecondsToPulses[ 

inactiveConnection Ti me]; 
fortyMsecsOfPulses: LONG CARDINAL to MiIIiSecondsToPulses[40]; 
fiveHundredMsecsOfPulses:· LONG CARDINAL ~ MilliSecondsToPulses[500]; 
-- the following four constants are weights used in UpdateRetransmitTime 
wOld Above: CARDINAL = 1; 
wOld Below: CARDINAL = 2; 
wNewAbove: CARDINAL = 50; 
wNewBelow: CARDiNAL = 2; 

-- We are using an adaptive scheme for deciding when packets must be retransmitted. 
-- We assume that dataPacketRetransmitPulses must elapse since the last time 
-- ack.gequestPulse was updated before retransmitting everything on the sentQueue. 
-- acJ{RequestPulse is updated whenever a packet with the sendAck bit set is 
-- transmitted or retransmitted, or when a packet is received that updates the 
-- unackedOutputSeq fie/d. We transmit 
-- a probe whenever ackRequestPu/se hasn't been updated for 5 sec. The connection 
-- can become suspended if we send 4 probes without a response (probes being 
-- generated because of allocation requirements or the 5sec threshold), or if we 
-- retransmit a packet too many times. This stuff is very tricky' and neE;d careful 
-- thought for the next Pilot. . 

-- various Glitches generated by this module 
StreamNotEstablished: ERROR = CODE; 
StreamTerminating: ERROR = CODE; 

-- Hot Procedures 

-- Gives the clock time in machine dependent Pulses 
GetClock: PROCEDURE RETURNS [LONG CARDINAL] = INLINE 

BEGIN 
-- System. GetC/ockPulses can be subtracted if interval between calls is less than the 
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-- wraparound (which is processor dependent and> 1 day on the D· machines) 
RETuRN[LOOPHOLE[System.GetClockPulsesD, LONG CARDINAL]]; 
END; 

-- This procedure gives a Sequenced Packet Protocol packet to be transmitted over 
-- the specified packet stream. This packet resides in a buffer, and some of the fields 
-- of the packet must be filled in by the caller of this procedure. These fields are 
-- oisPktLength, the attention flag, and subtype. This buffer will be returned to the 
-- free queue once the packet has been acknowledged. SIGNALs generated by this 
-- procedure leav~ the clean up responsibility for the buffer to the caller. 

TakeFromUser: PROCEDURE [b: SppBuffer] = 
BEGIN 

TakeFromUserLocked: ENTRY PROCEDURE = INLINE 
BEGIN 
ENABLE UNWIND =) NULL; 
DO 

SELECT state FROM 
unestablished, activeEstablish, waitEstablish =) 

IF doDebug THEN Glitch [StreamNotEstablished]; 
established, open =) 

IF LOOPHOLE[nextOutputSeq - maxOutputSeq, INTEGER] < = 0 THEN 
BEGIN . 
b.systemPacket ~ FALSE; 
-- we should ask for an acknowledgement to be returned, if on sending this 
-- packet there is space only for minAIIocationBeforeRequestingAck, or this is 
-- an attention: We should do this only if, our client hasn't already set the bit. 
IF NOT b.sendAck THEN . . 

b.sendAck to b.attention OR LOOPHOLE[maxOutputSeq - nextOutputSeq, 
INTEGER] = minSendAllocationBeforeRequestingAck; 

b.unusedType ~ 0; 
PrepareSequencedPacket[b]; 
END 

ELSE 
BEGIN 
WAIT newAllocation; 
LOOP; -- we start from the beginning in case the state changed 

END· 
suspe~ded =) RETURN WITH ERROR ConnectionSuspended[whySuspended]; 
terminating =) IF doDebug THEN Glitch[StreamTerminating]; 
ENDCASE; 

EXIT; 
ENDLOOP; 

END; -- TakeFromUserLocked 

TakeFromUserLockedD; -- either returns or generates a SIGNAL. 
!F doStats THEN Statlncr[statDataPacketsSent]; 
IF doStats THEN 

StatBump[statDataBytesSent, b.oisPktLength - bytesPerSequencedPktHeader]; 
PutPacketOnSocketChannel[b]; 
END; -- TakeFromUser 

-- This procedure gets the next sequenced, duplicate-suppressed packet from the 
-- packet stream. This procedure hangs till a packet is available. The client is· 
-- expected to return the buffer to the free queue. If the wait times expires then 
-- NIL will be.returned, and so the client MUST test for this case. 
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GetForUser: PROCEDURE RETURNS [b: SppBuffer] = 
BEGIN . 
returnAnAck: BOOLEAN ~ FALSE; 

GetForUserLocked: ENTRY PROCEDURE = INLINE 
BEGIN 
ENABLE UNWIND = > NULL; 
startPulse, now: LONG CARDINAL; 
startPulse ~ GetClock[]; 
DO 

SELECT state FROM 
unestablished, activeEstablish, waitEstablish = > 

IF doDebug THEN Glitch[StreamNotEstablished]; 
established, open = > 

BEGIN 
IF (b ~ DequeueSpp[@inOrderQueueD # NIL THEN 

BEGIN . 
IF sendAnAck AND BlifferDefs.QueueLength[@inOrderQueue] 
emptylnOrd~rQueue THEN 
BEGIN 
sendAnAck ~ FALSE; -- set the global switch to false 
returnAnAck ~ TRUE; -- we must send back the ack 

END; 
IF doStats THEN 

BEGIN 
Statlncr[statDataPacketsReceived]; 
StatBump[ 

statDataBytesReceived, 
b.oisPktLength - bYtesPerSequencedPktHeader]; 

END; 
END 

ELSE 
BEGIN 
now ~ GetClock[]; 
IF (now - startPulse) > = waitPulses THEN EXIT; 
WAIT inOrderQueueNotEmpty; 
LOOP; -- we start from the beginning in case the state changed 

END; 
END; 

suspended => RETURN WITH ERROR ConnectionSuspended[whySuspended]; 
terminating = > IF doDebug THEN Glitch[StreamTerminating]; 
ENDCASE; 

EXIT; 
ENDLOOP; 

END; -- GetForUserLocked 

GetForUserLocked[]; 
IF returnAnAck THEN SendSystemPacket[FALsE]; 
END; -- GetForUser 

-- This procedure waits until a packet with the attention bit arrives, and returns 
-- an advance copy to the client, who must return it to the buffer pool. The client will 
-- not get duplicates, thoug/7 it may see the advance copies of the attention 
-- packet after it has seen the real copy if it is sluggish. 

WaitForAttention: ENTRY PROCEDURE RETURNS [b: SppBuffer] = 
BEGIN 
ENABLE UNWIND = > NULL; 
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startPulse, now: LONG CARDINAL; 
startPulse ~ GetClock[]; 
DO 

SELECT state FROM 
unestablished, activeEstablish, waitEstablish = > 

IF doDebug THEN Glitch[StreamNotEstablished]; 
established, open = > . 

BEGIN 
IF (b ~ DequeueSpp[@inAttnQueue]) # NIL THEN EXIT 
ELSE 

BEGIN 
now ~ GetClockD; 
IF (now - startPulse) > = waitPulses THEN 

. RETURN WITH ERROR AttentionTimeout; 
WAIT newlnputAttn; 
LOOP; -- we start from the beginning in case the state changed 

END; 
END; 

suspended == > RETURN WITH ERROR ConnectionSuspended[whySuspended]; 
terminating = > RETURN WITH ERROR AttentionTimeout; 
-- until Process.Abort implemented 

ENDCASE; 
EXIT; . 
ENDLOOP; 

END; -- WaitForAttention 

-- This procedure returns a processed spp data buffer to its packet stream socket's pool. 

Retu rnGetSppDataBuffer: ENTRY PROCEDURE [b: SppBuffer] = 
BEGIN 
maxlnputSeq ~ maxlnputSeq + 1; 

. OISCPDefs.ReturnReceiveSppBufferToPool[pool,. b]; 
END; 

-- This procedure causes the transmission of a system packet, i.e. one that does not 
-- consume any sequence number. The subtype of this packet is irrelavent and so is 
-- made zero. The procedure takes an argument indicating whether the send 
-- acknowledgement flag should be set or not in the outgoing packet. 

SendSystemPacket: PROCEDURE [sendAck: BOOLEAN] = 
BEGIN 
b: SppBuffer; 

SendSystemPacketLocked: ENTRY PROCEDURE = INLINE 
BEGIN PrepareSequencedPacket[b]; END; -- SendSystemPacketLocked 

IF (b ~ OISCPDefs.MaybeGetFreeSendSppBufferFromPool[pool]) # NIL THEN 
BEGIN 
-- b.requeueProcedure should ony be set and inspected by leve/1 and network drivers. 
b.oisPktLength ~ bytesPerSequencedPktHeader; 
b.systemPacket ~ TRUE; 
b.sendAck ~ sendAck; 
b.attention ~ FALSE; 
b.unusedType ~ 0; 
b.subtype ~ 0; 
SendSystemPacketLocked 0; 
PutPacketOnSocketChannel[b]; 
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END; 

END; •• SendSystemPacket 

.. This procedure takes a buffer and prepares it for transmission by filling in the 

.. appropriate fields in the buffer and updating the packet stream state variables. 

PrepareSequencedPacket: INTERNAL PROCEDURE [b: SppBuffer] = INLINE 

BEGIN 
_. b.requeueProcedure should ony be set and inspected by level1 and network drivers 
-- b.length fifled by router 
-- b.network filled by router 
-- b.iocbChain filled by network driver 
-- b.userPtr not used currently 
-- b.userOata not used currently 
-- b.userDataLength not used currently 
-- b.status used by the socket and router code 
-- b.time used to determine round-trip delay. Perhaps someday individual retransmit timeout. 

**Filled when put on retransmit queue 
b.tries +- 0; . 
-- rest used by queue package, drivers and dispatcher 
-- encapsulation filled by router 
-- b.checksum filled by router 
-- b.oisPktLength filled by caller of this routine 
-- b.transportControJ filled by router 
b.packetType +- sequenced Packet; 
b.destination +- remoteAddr; 
-- b.source filled by socket interface 
-- b.systemPacket filled by caller of this routine 
-- b.sendAck filled by acknowledgement strategy by caller 
--- b.attention filled by caller of this routine 
-- b.unusedType filled by caller of this routine 
-- b.subtype filled by caller of this routine 
b.sourceConnectionlD +- localConnectionlD; 
b.destinationConnectionlD +- remoteConnectionlD; 
b.sequenceNumber +- nextOutputSeq; 
b.acknowledgeNumber i- nextlnputSeq; 
b.allocationNumber +- maxlnputSeq; 
IF NOT b.systemPacket THEN nextOutputSeq +- nextOutputSeq -+ 1 
ELSE 

BEGIN 
IF doStats THEN Statlncr[statAcksSent]; 
IF doStats THEN Statlncr[statSystemPacketsSent]; 
END; 

IF b.sendAck AND dbStats THEN Statlncr[statAckRequestsSent]; 
IF b.attention AND doStats THEN Statlncr[statAttentionsSent]; 
END; --PrepareSequencedPacket 

-- This procedure puts a packet out on the socket channel, where it waits for the 
-- transmission to be complete. On completion the procedure enqueues the packet onto 
-- the sentQueue for possible retransmission only if the packet is not a system packet. 
-- The packet stream monitor should not be locked when we call this. . 

PutPacketOnSocketChannel: PROCEDURE [b: SppBuffer] = 
BEGIN 

EnqueueTransmittedPacketAppropriately: ENTRY PROCEDURE = INUNE 

BEGIN 

FailConnection: INTERNAL PROCEDURE [why: FailureReason] = 
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BEGIN 
SuspendStream[noRouteToDestination]; 
whyFailed +- why; -- inform the creator if there is one 

END; -- Fai/Connection 

-- remember time for retransmitter 
IF b.sendAck THEN ackRequestPulse ~ GetClockD; 
-- check for failures (this may be the first packet, so look for connection failures) 
SELECT LOOPHOLE[b.status, XmitStatus] FROM 

pending, goodCompletion, aborted, invalidDestAddr = > NULL; 

-- ok or not expected 

noRouteToNetwork, hardwareProblem = > FailConnection[noRouteToDestination]; 
noTranslationForDestination =) . 

FailConnection[noTranslationForDestination]; 
noAnswerOrBusy = > FailConnection[noAnswerOrBusy]; 
circuitlnUse =) FailConnection[circuitlnUse]; 
circuitNotReady =) FaiIConnection[circuitNotReady]; 
noDialingHard\,/are =) FailConnection[noDialingHardware]; 
dia!erHardwareProb!em = > FailConnection[noRoute T oDestination]; 
ENDCASE =) ERROR; 

-- enqueue onto sentQueue if not a system packet else return to free queue 
IF b.systemPacket THEN OISCPDefs.ReturnSendSppBufferToPool[pool, b] 
ELSE 

BEGIN 
EnqueueSpp[@sentQueue, b]; 
IF b.tries = 0 AND b.sendAck THEN b.time +- GetClockD; 
-- record time if ackReq packet and first time put there (used for delay calculation) 

END; \ 

END; -- EnqueueTransmittedPacketAppropriately 

Socket!nternaI.PutPacket[ 
. socketCH, LOOPHOLE[b, OisBuffer] ! Socket.ChannelAborted = > CONTINUE]; 
-- we are ab'out to be deleted 
Enq ueue Transmitted PacketAppropriatelyD; 
END; -- PutPacketOnSocketChannel 

-- This procedure changes the state of the packet stream to be suspended. 

SuspendStream: INTERNAL PROCEDURE [why: Suspend Reason] = 
BEGIN 
stateBeforeSuspension +- state; 
state +- suspended; 
whySuspended +- why; 
END; -- SuspendStream 

-- This procedure changes the state of the packet stream to be suspended. 

SuspendStreamLocked: ENTRY PROCEDURE [why: Suspend Reason] = 
BEGIN SuspendStream[why]; END; -- SuspendStreamLocked 

-- This process retransmits packets that have not been acknowledged in a reasonable 
-- time, and in addition generates probes etc. to test for the connection's livenesss. 
-- The Retransmitter. Receiver and the trar.smission process aI/ three try to keep the 
-- sentBuffer and sentQueue ordered by sequence number. 
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Retransmitter: PROCEDURE = 
BEGIN 
now: LONG CARDINAL; 
retransBuffer: SppBuffer; 

-- some procedures whose scope is just the Retransmitter 

TimeToSendAProbe: ENTRY PROCEDURE RETURNS [goAhead: BOOLEAN] = INLINE 
BEGIN 

,goAhead ~ FALSE; 
IF state = established OR state = open THEN 

BEGIN 
IF 

«LOOPHOLE[nextOutputSeq - maxOutputSeq, INTEGER] > 0 AND 
(now - lastProbePulse) > probeRetransmitPulses» OR 

«(now - lastPacketReceivedPulse) > = inactiveConnectionPulses AND 
(now - lastProbePulse) > = inactiveConnectionPulses}} THEN 

BEGIN 
-- probe for allocation, or just an acl< from other end, or for activity. 
lastProbePulse ~ now; . 
IF (probeCounter ~ probeCounter + 1) > probesBeforeGiveUp THEN 

SuspendStream[transmissionTimeout] 
ELSE BEGIN goAhead ~ TRUE; Statlncr[statProbesSent]; END; 
END; 

END; 
END; -- TimeToSendAProbe 

RetransmissionCount: ENTRY PROCEDURE RETURNS [CARDINAL] = INLINE 
BEGIN . 
IF state = established OR state = opem THEN 

BEGIN 
IF (now - ackRequestPulse) > = dataPacketRetransmitPulses THEN 

RETURN[sentQueue.length, + (IF sentBuffer = NIL THEN 0 ELSE 1)] 
-- we must retransmit al/ packets currently on the sentQueue and sentBuffer. 
-- a count is kept because on retransmission we put packets back on . 
-- sentQueue and otherwise we will be in an infinite loop. 

ELSE RETURN[O]; -- not yet time to retransmit 

END 
ELSE RETURN[O]; -- any other state requires no retransmission. 

END; -- RetransmissionCount 

GetFromRetransmissionQueue: ENTRY PROCEDURE RETURNS [b: SppBuffer] = INLINE 
BEGIN 
IF sentBuffer = NIL THEN b ~ DequeueSpp[@sentQueue] 
ELSE BEGIN b ~ sentBuffer; sentBuffer ~ NIL; END; 
IF b = NIL THEN RETURN; 
SELECT b.tries FROM 
> = retransmissionsBeforeGiveUp = > 

BEGIN -- give up trying to send anything on this packet stream. 
SuspendStream[transmissionTimeout]; 
sentBuffer ~ b; -- put back at head of sentQueue 
b ~ NIL; 
END· 

= retrarismissicnsBeforeAskForAck = > b.sendAck ~ TRUE; 
-- need to set ack request 

ENDCASE; 
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END; -- GetFromRetransmissionQueue 

WaitForAWhile: ENTRY PROCEDURE = IN LINE 
BEGIN WAIT retransmitterWakeupTimer; END; -- WaitForA While 

UpdateRetransmitTime: PROCEDURE = INLINE 
BEGIN 
avgDelay: LONG CARDINAL; 
--weightNewAbove: CARDINAL; 
IF «now - lastDelayCalculationPulse) > = delayCalculationPulses} THEN 

BEGIN -- time to do retransmission timeout determination 
IF delayCount > 0 THEN 

BEGIN 
-- we have had some packets with loss/ess delay (no retransmissions) 
avgDelay ~ delaySum/delayCount; 
normalRetransUpdates ~ normalRetransUpdates + 1; -- * *temp 
-- new retransmit timeout is a function of the old retransmit timeout and the 
--newly measured delay. If the delay is less than about 500 msecs, the standard 
--deviation of the measured delay is large compared to transmission time; 
--otherwise transmission time dominates. So for fast mediums, we multiply the 
--delay by a large factor. For slow mediums, we go with the measured delay.' 
-- The following lines need some work; they have been commmented out and a 
-- temporay estimatiQn added. . 

10 

--weightNewAbove ~ IF avgDelay > fiveHundredMsecsOfPu/ses THEN 1 ELSE wNewAbov 

--dataPacketRetransmitPu/ses +-
--(dataPacketRetransmitPu/ses / wOldBelow) * wOldAbove + 
--(avgDelay / wNewBelow) * weightNewAbove; 
dataPacketRetransmitPulses ~ 

(dataPacketRetransmitPulses + wNewAbove*avgDelay)/2; 
delaySum ~ 0; 
delayCount ~ 0; 
END 

ELSE 
BEGIN 
-- if data flowed, al/ had retranmissions and we should increase timeout 
IF unackedOutputSeq > seqNumWhenDelayCalculated THEN 

BEGIN 
doubleRetransUpdates ~ doubleRetransUpdates + 1; -- * *temp 
dataPacketRetransmitPulses ~ dataPacketRetransmitPu Ises * 2; 
END; 

END; 
. seqNumWhenDelayCalculated ~ unackedOutputSeq; 

dataPacketRetransmitPulses ~ MIN[ 
dataPacketRetransmitPulses, maxDataPacketRetransmitPulses]; 

probeRetransmitPulses ~ 
probeMultiplier*dataPacketRetransmitPu!ses + fortyMsecsOfPulses;· 

Process.SetTimeout[ " 
@retransmitterWakeupTimer, PulsesToTicks[dataPacketRetransmitPulses/4]]; 

-- set new retransmitter wakeup 

END; 
END; -- UpdateRetransmitTime 

-- main body of the procedure 
UNTIL pleaseStop DO , 

-- checks the value of pleaseStop, race condition OK 
now ~ GetClock[]; 
IF TimeToSendAProbe[] THEN SendSystemPacket[TRUE]; 
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THROUGH (O .. RetransmissionCount[]] DO 
-- this is an upper bound 
-- state may change for any reason, but we keep sending them out, unless we 
-- ourselves changed the state to be suspended! The Receiver may take packets 
-- off the sentQueue in parallel in which case we will get a NIL and therefore exit. 
IF (retransBuffer +- GetFromRetransmissionQueueD> = NIL THEN EXIT; 
IF LOOPHOLE[retransBuffer.sequenceNumber - unackedOutputSeq, INTEGER] < 0 

THEN OISCPDefs.ReturnSendSppBufferToPool[pool, retransBuffer] 
-- packet has been ACKed .. 

ELSE 
BEGIN 
-- its time to send this packet out again 
retransBuffer.tries +- retransBuffer.tries + 1; 
PutPacketOnSocketChsmnel[retransBuffer]; -- requeues buffer on sentQueue 
retransBuffer +-. NIL; 
IF doStats THEN Statlncr[statDataPacketsRetransmitted]; 
END; 

ENDLOOP; 
WaitForAWhile[]; 
UpdateRetransmitTimeO; 
ENDLOOP; 

Etm; -- Retransmitter 

PulsesToTicks: PROCEDURE [pulses: LONG CARDINAL] RETURNS [Process.Ticks] '= 
INLINE 
BEGIN 
lastCard: LONG CARDINAL = LAST[CARDINAL]; 
msecs: LONG CARDINAL +- System.PulsesToMicroseconds[LOOPHOLE[pulses]]/1000 + 1; 
RETURN[ 

Process.MsecToTicks[ 
IF msecs ) lastCard THEN LAST[CARDINAL] ELSE Inline.LowHalf[msecslll; 

END; 

-- This process waits at the socket channel for a packet to arrive. 
-- This pac'ket is in a buffer that belongs to this socket and should be returned to the 
-- pool associated with the socket channel. 

Receiver: PROCEDURE = 
BEGIN 
b: OisBuffer; 
UNTil pleaseStop DO 

-- race condition not harmful as we account for it 
-- now wait for something to arrive. 
b +- SDcketlnternal.GetPacket[ 

socketCH ! Socket.TimeOut = > RETRY; Socket.ChannelAborted = > EXIT]; 
-- pleaseStop got set by someone else, 
SELECT LOOPHOLE[b.status, XmitStatus] FROM 

good Completion =) 

SELECT b.packetType FROM 
sequenced Packet = > GotSequencedPacket[LOOPHOLE[b, SppBuffer]]; 
error = > GotErrorPacket[b]; 
ENDCASE => 

BEGIN 
-- discard, don't want any other protocol type 
OISCPDefs.Retu rnReceiveOisBufferT oPool[pool, b]; 
IF doStats THEN Statlncr[statPacketsRejectedBadType]; 
END; 

ENDCASE = > OISCPDefs.ReturnReceiveOisBufferToPool[pool, b]; 
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ENDLOOP; 
END; -- Receiver 

-- This procedure examines the sequenced packet that has just arrived. 

GotSequencedPacket: PROCEDURE [b: SppBuffer] = 
BEGIN 
returnAnAck: BOOLEAN +- FALSE; 
-- we do not return an ack unless we are required to 
giveBackToSocket: BOOLEAN +- TRUE; -- unless we put on some other queue 
nowPulse: LONG CARDINAL; -- set if we get a packet for our connection 

GotSequencedPacketLocked: ENTRY PROCEDURE = INLINE 
BEGIN 
SELECT state FROM 

unestablished, suspended, terminating =) NULL; -- not interested. 

activeEstablish, waitEstablish =) 

[returnAnAck, giveBackToSocket] +- EstablishThisConnection[b]; 
established, open =) 
BEGIN, . 
-- check that packet is from right remote address and connection ID 
IF b.source.host = remoteAddr.host AND b.source.socket = 

remoteAddr.socket AND b.sourceConnectionlD = remoteConnectionlD AND 
b'.destinationConnectionlD = localConnectionlD THEN 
BEGIN -- the packet is for this connection 
probeCounter +- 0; -- other end is alive 
lastPacketReceivedPulse +- nowPulse +- GetClockD; 
-- for inactivity et al 
SELECT LOOPHOLE[b.sequenceNumber - nextlnputSeq, INTEGER] FROM 

-- just the packet we wanted, or packet is early 

IN [O .. duplicateWindow] = > RightOrEarlyPacket[]; 
-- old duplicate packet 

IN [-duplicateWindow .. O} =) DuplicatePacket[]; 
-- very old duplicate packet 

ENDCASE = > IF doStats THEN Statlncr[statDataPacketsReceivedVeryLate]' 
END 

ELSE 
-- packet is really not for this connection (or other end not established) 
BEGIN 
IF b.source.host # remoteAddr.host OR b.source.socket # 

remoteAddr.socket THEN 
IF doStats THEN Statlncr[statPacketsRejectedBadSource]; 

IF b.sourceConnectiDnlD # remoteConnectionlD OR 
b.destinationConnectionlD # IDcalCDnnectionlD THEN 
BEGIN 
IF doStats THEN Statlncr[statPacketsRejectedBadID]; 
returnAnAck +- TRUE; -- probably our connection response got lost 

END; 
END; 

END; 
ENDCASE; 

-- this is delicate and is done to avoid getting stuck in a small window 
IF returnAnAck AND BufferDefs.QueueLength[@inOrderQueue] # emptylnOrderQueue 

THEN 
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BEGIN 
returnAnAck t- FALSE; -- we don't have to send back an ack 
sendAnAck t- TRUE; -- make another process send back an ack 

END; 
-- This wait lets the user process run and suck up all the packets on the 
-- inOrderlnputQueue so that we send back a full allocate. 
IF LOOPHOLE[maxlnputSeq - nextlnputSeq, INTEGER] < minRcvAllocation THEN 

WAIT letClientRun; 
END; -- GotSequencedPacketLocked 

-- This procedure processes both the next expected packet as well as early packets. 
-- Both kinds of packets are processed similarly as far as acks and allocation, 
-- and attentions are concerned. 
RightOrEarlyPacket: INTERNAL PROCEDURE = INLINE' 

BEGIN 
IF b.sendAck THEN 

B::GIN 
returnAnAck t- TRUE; 
IF doStats THEN Statlncr[statAckRequestsReceived]; 
END; 

-- update allocation and ack fields of packetstream. 
IF LOOPHOLE[b.allocationNumber - maxOutputSeq, INTEGER] ) a THEN 

BEGIN maxOutputSeq t- b.allocationNumber; NOTIFY newAllocation; END; 
IF LOOPHOLE[b.acknowledgeNumber - unackedOutp,utSeq, INTEGER] > 0 THEN 

BEGIN 
unackedOutputSeq t- b.acknowledgeNumber; 
ackRequestPulse t- nowPulse; -- if we get an ack we move the ack req. time 

END; 
-- now remove acked packets, if any, from sentQueue. We assume that 
-- the sentQueue is kept ordered by increasing sequence number. 
IF sentBuffer = NIL THEN sentBuffer t- DequeueSpp[@sentQueue]; 
UNTIL sentBuffer = NIL OR 

LOOPHOLE[sentBuffer.sequenceNumber - unackedOutputSeq, INTEGER] >= 0 DO 
IF sentBuffer.sendAck AND sentBuffer.tries = a THEN 

BEGIN -- constitutes a measure of lossless delay (no retransmissions) 
delaySum t- delaySum + (nowPulse - sentBuffer.time); 
-- add time spent on queue to delay stats 
delayCount t- delayCount + 1; 
END' 

OISCPDefs.ReturnSendSppBuffeiToPool[pool, sentBuffer]; 
sentBuffer t- DequeueSpp[@sentQueue]; 
END LOOP; 

-- so far we have only updated state information, now to dispense with the packet 
IF b.systemPacket THEN 

BEGIN 
IF doStats THEN 

BEGIN 
Statlncr[statSystemPacketsReceived]; 
Statlncr[statAcksReceived]; 
END; 

END 
ELSE 

-- this is not a system packet process it intelligently 
BEGIN 
-- if the attention bit is set then we try to process the attention, and only 
-- if we were able to do so do we put the packet on the inOrderQueue. 
IF -b.attention OR (b.attention AND AttentionPacketProcessed[b]) THEN 

BEG:N 
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-- only now must we decide if it is in order or out of order 
IF LOOPHOLE[b.sequenceNumber - nextlnputSeq, INTEGER] = 0 THEN 

-- just the packet we wanted 
BEGIN 
state t- open; 
DO 

nextinputSeq t- nextlnputSeq + 1; 
IF attnCount # a THEN UpdateAttnSeqTableO; 
EnqueueSpp[@inOrderQueue. b]; 
giveBackToSocket t- FALSE; 
NOTIFY inOrderQueueNotEmpty; , 
-- examine the OutOfOrderQueue to see if anything can be taken off 
-- currently there is never anything on the OutOfOrderQueue. 
DO 

IF BufferDefs.QueueLength[@outOfOrderQueue] = 0 THEN 
BEGIN b t- NIL; EXIT; END; 

b t- DequeueSpp[@outOfOrderQueue]; 
SELECT LOOPHOLE[b.sequenceNumber - nextlnputSeq. INTEGER] FROM 

o => EXIT; 
-- this is the next in order packet, pick it up in outer loop 

IN (O .. duplicateWindow] => EnqueueSpp[@tempQueue. b]; 
-- still out of order 

ENDCASE = > OISCPDefs.ReturnReceiveSppBufferToPool[pool, b]; 
-- old duplicate, throwaway 

ENDLOOP; 
~- put buffers that are on tempQueue back onto outOfOrderQueue 
UNTIL (tempQueue.first) = NIL DO 

EnqueueSpp[@outOfOrderQueue, DequeueSpp[@tempQueue]]; ENDLOOP; 
IF b = NIL THEN EXIT; 
-- else, loop to process packet from outOfOrderQueue that is now next 

ENDLOOP; 
END' 

ELSE IF doStats THEN Statlncr[statDataPacketsReceivedEarly]; 
-- early packet 

END; 
END; 

END; -- RightOrEarlyPacket 

DuplicatePacket: INTERNAL PROCEDURE = INLlNE 
BEGIN 
IF doStats THEN Statlncr[statDataPacketsReceivedAgain]; 
-- send acks only if the other end asked 
IF b.sendAck THEN returnAnAck t- TRUE; 
END; -- DuplicatePacket 

-- main body of this sprocedure 
IF b.oisPktLength ) = bytesPerSequencedPktHeader THEN 

BEGIN 
GotSeq uenced PacketLocked []; 
IF returnAnAck THEN SendSystemPacket[FALsE]; -- we may have to send the ack 

END ' 
ELSE IF doStats THEN Statlncr[statEmptyFunnys]; 
IF giveBackToSocket THEN OISCPDefs.ReturnReceiveSppBufferToPool[pool, b]; 

PacketStreamlnstance.mesa. 12-0ct-80 17:43:09 

14 

14 



PacketStreamlnstance.mesa. 12-0ct-80 17:43:09 

END; -- GotSequencedPacket 

, -- This procedure attempts to processes the attention packet, and returns whether it 
-- was successful or not. Success implies that an entry for the attn packet already 
-- exists in the attnSeqTable, or has just been made. This packet is now a candidate 
-- for the inOrderOueue or the outOfOrderOueue. If an entry can not be made because 
-- of space restrictions we pretend we never ever saw this packet and let it be 
-- retransmitted from the source. The attnSeqTable is reasonablly big, and so this 
-- decision should not cause adverse effects. This procedure is only cal/ed if the,packet 
-- was within the accept window. 

Atten'tionPacketProcessed: INTERNAL PROCEDURE [b: SppBuffer] RETURNS [BOOLEAN] = 
BEGIN 
i: CARDINAL ~ 1; 
alreadyThere: BOOLEAN to FALSE; 
advanceS: SppSuffer; 
to. from: Environment.Block; 
nBytes: CARDINAL: 
IF attnCount = maxPendingAttns'THEN RETURN[FALSE]; -- no space 
-- insert the b.sequenceNumber in the attnSeqTable if not already there 
IF attnCount # 0 -- see if an entry is already there 

THEN 
FOR i IN (O .. attnCount] DO 

If attnSeqTable[i] = b.sequenceNumber THEN 
BEGIN alreadyThere +- TRUE; EXIT; END; 

ENDLOOP; 
IF NOT alreadyThere THEN -- because attnCount = 0 or because really not there! 

BEGIN . 
IF (advanceS +- MaybeGetFreeReceiveSppBufferFromPool[pool]) = NIL THEN 

RETURN[FALSE]; -- cop out 
attnSeqTable[i] +- b.sequenceNumber; 
attnCount to attnCount + 1;, 
-- make a copy and then enqueue it 
to ~ [@advanceB.checksum, 0, b.oisPktLength]; 
from to [@b.checksum, 0, b.oisPktLength]; 
nBytes to ByteBIt.ByteBlt[to: to, from: from]; 
EnqueueSpp[@inAttnQueue, advanceS]; 
NOTIFY newlnputAttn; 
END; 

IF doStats THEN Statlncr[statAttentionsReceived]; 
RETURN[TRUE]; 
END; -- AttentionPacketProcessed 

-- This procedure updates tl7e attnSeqTable when the nextlnputSeq is updated. 
-- That is to say, we are removing any entries in the attnSeqT~ble that we plan 
-- to ac~, the next time we send out a packet. 

UpdateAttnSeqTable: INTERNAL PROCEDURE = 
BEGIN 
i: CARDINAL +- 1; 
DO 

IF i > attnCount THEN EXIT; 
IF LOOPHOLE[(attnSeqTable[i] - nextlnputSeq}, INTEGER] < 0 THEN 

BEGIN 
attnSeqTable[i] ~ attnSeqTable[attnCount]; 
attnSeqTable[attnCount] +- 0; 
attnCount +- attnCount - 1; 
END 

ELSE i ~ i + 1; 
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ENDLOOP; 
END; -- UpdateAttnSeqTable 

-- This procedure examines an error protocol packet. 

GotErrorPacket: ENTRY PROCEDURE [b: OISCPDefs.OisBuffer] = 
BEGIN 
ENABLE UNWIND = > NULL; 
IF doStats THEN Statlncr[statErrorPacketsReceived]; 
01 SCPDefs. Retu rnReceiveOisBufferT oPool[pool, b]: 
END; -- GotErrotPacket 

-- Cool Procedures 

--This procedure sets the wait time. 

SetWaitTime: ENTRY PROCEDURE [time: WaitTime] = 
. BEGIN waitPulses ~ MiliiSecondsToPulses[time]: END; -- SetWaitTime 

-- This procedure returns the local and remote address of this packet stream. 

FindAddresses: ENTRY PROCEDURE RETURNS [iocal, remote: OisAddress] =, 
BEGIN local +- 10calAddr; remot~ ~ remoteAddr; END; -- FindAddresses 

-- This procedure returns the number of data bytes that can fit into an sppBuffer: 

GetSenderSizeLimit: ENTRY PROCEDURE RETURNS [CARDINAL] = 
BEGIN RETURN[maxOisPktLength - bytesPerSequencedPktHeader]; END; 

-- GetSenderSizeLimit 

-- This procedure atempts to establish the local end of the connection 
-- to the incoming packet. 

EstablishThisConnection: INTERNAL PROCEDURE [b: SppBuffer] 
RETURNS [returnAnAck, giveBackToSocket: BOOLEAN] = 
BEGIN 
returnAnAck <- FALSE; 
giveBackToSocket +- TRUE; 
--If state = activeEstablish then master/slave response when sockets are completely 
-- specified. If state = waitEstablish then other end initiates and knows all about us. 
IF b.source.host= remoteAddr.host AND b.source.socket = remoteAddr.socket AND 

b.destinatiDnConnectionlD = localConnectionlD AND b.sourceConnectionlD # 
unknownConnlD AND b.sequenceNumber = 0 THEN 
BEGIN 
remoteConnectionlD +- b.sourceConnectionID; 
maxOutputSeq ~ b.allocationNumber; 
state ~ established; 
IF b.sendAck THEN returnAnAck ~ TRUE; 
IF NOT b.systemPacket THEN 

BEGIN ' 
-- if the attention bit is set then we try to process the attention, and only 
-- if we were able to do so do we put the packet on the inOrderQueue. 
IF -b.attention OR (b.attention AND AttentionPacketProcessed[b]) THEN' 

BEGIN 
nextlnputSeq to nextlnputSeq + 1; 
EnqueueSpp[@inOrderQuel,.le, b]; 
giveBackToSocket ~ FALSE; 
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IF attnCount # 0 THEN UpdateAttnSeqTableO; 
-- remove knowledge of old attns 
state ~ open; 
NOTIFY inOrderQueueNotEmpty; 
END; 

END 
ELSE IF doStats THEN Statlncr[statSystemPacketsReceived]; 
NOTIFY connectionlsEstablished; 
END 
--If state = activeEstablish then simultaneous establishment when sockets are 
-- completely specified. If state = waitEstablish then other end initiates and knows 
-- all about us except our connection /D. 

ELSE 
IF b.source.host = remoteAddr.host AND b.source.socket = remoteAddr.socket 

AND b.destinationConnectionlD = unknownConnlD AND b.sourceConnectionlD # 
unknownConnlD ·AND b.sequenceNumber = 0 THEN 
BEGIN 
remoteConnectionlD ~ b.sourceConnectionID; 
maxOutputSeq ~ b.allocationNumber; 
IF state = waitEstablish THEN returnAnAck ~ TRUE; 
state ~ established; 
IF b.sendAck THEN returnAnAck ~ TRUE; 
IF doStats AND b.systemPacket THEN Statlncr[statSystemPacketsReceived]; 
NOTIFY connectionlsEstablished; 
END 
-- If state = activeEstablish then response from well known socket at which 
-- there is a server process 

ELSE 
IF sta,te = active Establish AND 

(b.source.host = remoteAddr.host AND b.source.socket # 
remoteAddr.socket) AND b.destinationConnectionlD = localConnectionlD 

AND b.sourceConnectionlD # unknownConnlD AND b.sequenceNumber = 0 THEN 
BEGIN 
remoteAddr.socket ~ b.source.socket; 
remoteConnectionlD ~ b.sourceConnectionID; 
maxOutputSeq ~ b.allocationNumber; 
state +- established; 
IF b.sendAck THEN returnAnAck ~ TRUE; 
IF NOT b.systemPacket THEN 

BEGIN 
-- if the attention bit is set then we try to process the attention, and only 
-- if we Vlere able to do so do we put the packet on the inOrderQueue. 
IF -b.attention OR (b.attention AND AttentionPacketProcessed[b]) THEN 

BEGIN 
nextinputSeq ~ nextinputSeq + 1; 
EnqueueSpp[@inOrderQueue, .b]; 
giveBackToSocket ~ FALSE; 
IF attnCount # 0 THEN UpdateAttnSeqTableO; 
-- remove knowledge of old attns 
state ~ open; 
NOTIFY inOrderQueueNotEmpty; 
END; 

END 
ELSE IF doStats THEN Statlncr[statSystemPacketsReceived]; 
NOTIFY connectionlsEstablished; 
END 
-- mismatched IDs 
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ELSE IF doStats THEN Statlncr[statPacketsRejectedBadID]; 
IF returnAnAck AND doStats THEN Statlncr[statAckRequestsReceived]; 
END; -- EstablishThisConnection 

-- This procedure causes the active establishement of the connection. A system packet 
-- is transmitted to the remote enfi, and then this procedure casues the caller to hang 
-- for a certain maximum time in which it is hoped that the connection has become 
-- established owing to the receipt of an appropriate packet from the remote end. 

ActivelyEstablish: PROCEDURE = 
BEGIN 
currentPulse, startPulse: LONG CARDINAL; 

WaitUntilActivelyEstablished: ENTRY PROCEDURE RETURNS [BOOLEAN] = INLINE 
BEGIN 
ENABLE UNWIND = > NULL; 
WAIT connectionlsEstablished; 
IF state = established OR state = open THEN RETURN[TRUE] 
ELSE 

BEGIN 
IF state = suspended THEN RETURN WITH ERROR ConnectionFailed[whyFailed]; 
currentPulse ~ GetClockD; 
IF (currentPulse - startPulse) > = waitPulses THEN 

BEGIN SIGNAL ConnectionFailed[timeout]; startPulse ~ GetClockO; END; 
RETURN[FALSE]; 
END; 

END; -- WaitUntilActivelyEstabJished 

startPulse ~ GetClock[]; 
DO 

SendSystemPacket[TRUE]; 
-- waits for 2 seconds to see if the connection is established 
IF WaitUntilActivelyEstablishedO -- this returns or raises a SIGNAL -- THEN 

RETURN; 
ENDLOOP; 

END; -- ActivelyEstablish 

-- This procedure waits for the remote end to initiate connection establishement. 

WaitUntilEstablished: ENTRY PROCEDU8E = 
BEGIN 
ENABLE UNWIND = > NULL; 
currentPulse, startPulse: LONG CARDINAL; 
startPu!se ~ GetClock[]; 
DO 

-- waits for 2 seconds each time around 
WAIT connectionlsEstablished; 
IF state = established OR state = open THEN RETURN 
ELSE 

BEGIN 
currentPulse ~ GetClockD; 
IF (currentPulse - startPulse) > = waitPulses THEN 

BEGIN SIGNAL ConnectionFailed[timeout]; startPulse ~ GetClock[]; END; 
END; 

END LOOP; 
END; -- WaitUntilEstablished 

-- This procedure destroys the packet stream. The procedure changes the state of 
-- the packet stream, NOTIFYs the Retransmitter and Receiver to self destruct, 
-- and then waits until this happens. When this condition is s~tisfied, the socket 
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-- channel is deleted and, the packet stream data structures cleaned up. 

Delete: PUBLIC PROCEDURE = 
BEGIN· 
DeleteActivateO; 
Soc ket.Abo rtf Socketl nternal.SocketHand leT oChannelHand le[socketCH]]; 
JOIN retransmitterFork; 
JOIN receiverFork; 
DeleteCleanup[]; 
So c ket. Delete [Socket! nternal.SocketHand leT oChannelHand le[socketCH]]; 
Runtime.SelfDestruct[]; 
END; -- Delete 

DeleteActivate: ENTRY PROCEDURE = INLINE 
BEGIN 
state +- terminating; 
pleaseStop +- TRUE; 
NOTIFY retransmitterWakeupTimer; 
NOTIFY newlnputAttn; 
END; -- DeleteActivate 

DeleteCleanup: ENTRY PROCEDURE = INLINE 
BEGIN 
ENABLE UNWIND = > NULL; 
IF sentBuffer # NIL THEN 

OISCPDefs.ReturnSendSppBufferToPool[pool, sentBuffer]; 
BufferDefs.QueueCleanu p[@inOrderQueue]; 
BufferDefs.QueueCleanu p[@inAttnQueue]; 
BufferDefs.QueueCleanup[@outOfOrderQueue]; 
BufferDefs.QueueCleanu p[ @tempQueue]; 
BufferDefs.QueueCleanup[@sentQueue]; 
END; -- DeleteCleanup 

pulsesPerMilliSecond: LONG CARDINAL +- LOOPHOLE[System.MicrosecondsToPulses[ 
1000], LONG CARDINAL]; 

oneMsecOfPulses: CARDINAL +- Inline.LowHalf[pulsesPerMiIIiSecond]; 
MiIIiSecondsToPulses: PROCEDURE [ms: LONG CARDINAL] 

RETURNS [pulses: LONG CARDINAL] = 
BEGIN 
-- we must be careful! about multiplication overflow since milJiSeconds must be 
-- converted to microSeconds 
IF ms > = LAST[LONG CARDINAL]/1000 -- overflow condition 

THEN 
IF ms > = LAST[LON~ CARDINAL]/pulsesPerMiIIiSecond -- ms is out of range 

THEN pulses +- LAST[LONG CARDINAL] 
ELSE pulses +- ms*pulsesPerMilliSecond -- close guestimation 

ELSE pulses +- LOOPHOLE[System.MicrosecondsToPulses[1000*ms], LONG CARDINAL]; 
END; -- end MiIIiSecondsToPulses 

-- initialization (Coo/) 
-- initialize connection control parameters 

-- This initializes the necessary data structures for a packet stream instance. 
-- It fills in all the necessary parameters and creates two processes that look 
-- after the well being of this packet stream. One is a Retransmitter, that periodically 
-- checks the sentQueue to see if there is anything unacknowledged, and the other 
-- is the Receiver, which sees if there are any incoming packets on the 
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-- corresponding socket. 

state +- unestablished; 
whySuspended +- notSuspended; 
stateBeforeSuspension +- unestablished; 
Process.SetTimeout[@connectionlsEstablished, Process.MsecToTicks[2000]]; 
socketCH +- Socketlnternal.Createlnternal[ 

localAddr, normal, sendBufs, receiveBufs]; 
pool +- ps.pool +- SocketlnternaI.GetBufferPool[socketCH]; 
localAddr +- Socket.GetStatus[ 

. Socketlnternal.SocketHandleToChanneIHandle[socketCH]].1ocalAddr; 
IF remoteConnectionlD # unknownConnlD THEN state +- established; 
nextinputSeq +- unackedOutputSeq +- nextOutputSeq +- 0; 
maxlnputSeq +- nextlnputSeq + defaultRcvAllocation - 1; 
maxOutputSeq'+- nextOutputSeq + defaultSendAllocation - 1; 
Process.SetTi meout[@newAllocation, Process. MsecTo Ticks[1 000]]; 
sendAnAck +- FALSE; 
maxOisPktLength +- maxBytesPerOisPkt; 
Process.SetTimeout[@newlnputAttn, Process.MsecToTicks[1000]]; 
FOR attnCount IN (O .. maxPendingAttns] DO attnSeqTable[attnCount] +- 0; ENDLOOP; 
attnCount +- 0; 
sentBuffer +- NIL; 
BufferDefs.Queuelnitialize[@inOrderQueue]; 
BufferDefs.Queuelnitialize[@inAttnQueue]; 
BufferDefs.Queuelnitialize[@outOfOrderQueue]; 
BufferDefs. Queuelnitialize[@tempQueue]; 
BufferDefs.Queuelnitialize[@sentQueue]; 
Process.SetTimeout[@inOrderQueueNotEmpty, Process.MsecToTicks[ 1000]]; 
ackRequestPulse +- lastProbePulse +- lastDelayCalculationPulse +-

la.stPacketReceivedPulse +- GetClock[]; 
probeCounter +- 0; ~ 
dataPacketRetransmitPulses +- MilliSecondsToPulses[ 

initiaIDataPacketRetransmitTime]; -- msecs converted to Pulses 
probeRetransmitPulses +- MiIIiSecondsToPulses[ 
. probeMu ltiplier* initialDataPacketRetransmitTime + 40]; 

-- msecs converted to Pulses 
delaySum +- 0; 
delayCount +- 0; 
normalRetransUpdates +- doubleRetransUpdates +- 0; -- "temp 
waitPulses +- MilliSecondsToPulses[timeout]; -- msecs converted to Pulses 
pleaseStop +- FALSE; 
Process.SetTimeout[@letClientRun, Process.MsecTo Ticks[250]]; 
Process.SetTimeout[ 

@retransmitterWakeupTimer, Process.MsecToTicks[initiaIRetransmitterTime]]; 
-- This baroque code is to ensure that the state is not looked at by any of the other. 
-- processes until this initialization code has finished examining this variable without 
-- entering the monitor. 
IF state = unestablished THEN 

BEGIN 
IF establish THEN 

BEGIN 
state +- activeEstablish; 
retransmitterFork +- FORK RetransmitterO; 
receiverFork +- FORK ReceiverO; 
Process.Yield[]; 
Activel.yEstablishO; 
END 

ELSE 
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BEGIN 
state +- waitEstablish; 
retransmitterFork +- FORK RetransmitterO; 
receiverFork +- FORK Receiver£]; 
Process.Yield £]; 
WaitUntilEstablishedD; 
END; 

END 
ELS:: 

BEGIN 
SendSystemPacket[FALSE]; •• gratuitous ack in case we are a server agent now . 
•. Re.transmissions of this gratuitous packet will ocurr in the nature of probes. 
retransmitterFork +- FORK RetransmitterO; 
receiverFork +- FORK Receiver£]; 
Process.Yield[]; 
END' 

RETU~N[@pS, remoteAddr, remoteConnectionID]; 
END .•• of PacketStreamlnstance module 

LOG 

Time: May 9, 1978 3:39 PM By: Dalal Action: created file. 
Time: October 11, 1978 4:25 PM By: Dalal Action: fixed CR 20.75. 
Time: February 7, 1979 4:55 PM By: Dalal Action: conversion to Mesa 5.0. 
Time: July 13, 1979 12:54 PM By: Dalal Action: fixed nested monitor problems. 
Time: April 14, 1980 6:03 PM By: BLyon Action: Uses new Level1 stuff. 
Time: June 13, 1980 3:50 PM By: Garlick Action: Added adaptive retransmission stuff. 
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Time: June 27, 1980 4:00 PM 3:50 PM By: Garlick Action: Changed to EXPORTED type ChannelH 
Hand/e. . 
Time: August 6, 1980 9:44 AM 3:50 PM By: Garlick Action: Made adaptive retransmission stuff s 
.... marter for the case with long delays (/ike phone net). It now uses something closer to the me as 
Hured delay for that case, rather than the delay times a large multiplier (used in the Ethernet case 
... because the measured standard deviation is large compared to delay). Also put a 20 sec ceiling 
• ·on the retransmit timeout. 
Time: September 11, 1980 4:59 PM By: Garlick Action: When passive end was sending a system 
"packet to complete a connection, we weren't prepared for that packet getting lost. Fixed GotSe 
,. *quencedPacket to detect that case and send a system packet from passive sieje. (Second time t 
"his was fixed. There has always been a misalignedJF/THEN in this code.) 
Time: September 15, 1980 4:54 PM By: Garlick Action: 1.) shortened retransmissionsBeforeGive 
"Up, probesBeforeGiveUp, and inactiveConnectionTime. 2.) implemented propogation'of phone 
"network errors. 
Time: September 16, 1980 10:05 AM By: Garlick Action: Fixed zeroing of probeCounter. 
Time: September 26, 1980 2:11 PM By: Garlick Action: Reduced flinging of probes by the passive 
• ·receiver. It now considers the last time it saw a packet as a sign of activity, rather than the last ti 
"me it saw an ack (tor something new). 
Time: October 2, 1980 3:15 PM By: Garlick Action: Added dire"ct notification of the WaitForAttenti 
"on condition variable to get the client out faster. 
Time: October 3, 1980 1:15 PM By: Garlick Action: Added"seeting of ack req field if a packet is ret 
··ransmitted more than retransmissionsBeforeAskFcrAck·1 times. 
Time: October 9, 1980 12:01 PM By: BLyon Action: Converted time u,nit from milliseconds to Syst 
"em.Pulse.s. 
Time: October 12, 1980 5:31 PM By: BLyon Action: Added propogation of noAnswerOrBusy. 
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-- PacketStreamMgr.mesa (fast edited by: BLyon on: October 1, 1980 10:46 AM) 
-- Function: The implementation module for the manager of Pilot Packet Streams. 

DIRECTORY 
Communicationlnternal: FROM "Communicationlnternal", -- EXPORTS 
DriverDefs USING [doDebug, Glitch], 
NetvJorkStream: FROM "NetworkStream", -- EXPORTS 
PacketStream USING [ 

OisConnectionlD, FailureReason, OisAddress, Handle, SuspendReason, 
uniqueAddress, unknownConnlD, WaitTime], 

PacketStreamlnstance USING [Delete], 
Router USING [AssignDestinationRelativeOisAddress], 
Runtime USING [GlobaIFrame]; 

PacketStreamMgr: MONITOR 
IMPORTS Runtime, DriverDefs, pktStrmlnst: PacketStreamlnstance, Router 
EXPORTS Communicationlnternar, NetworkStream, PacketStream 
BEGIN OPEN Router, Pac~etStream; 

-- These variables must eventually live in outerspace so that multiple MOSs 
-- access the same packet stream variables. The module in the primary MDS will 
-- perform the initialization of the "globals", while the others will not. 

-- This module is a monitor in order to protect the value of spareConnectionlD and the 
-- Connection Table. Some day the connection IDs in use will be remembered across wrap 
-- around. 

primaryMDS: PUBLIC BOOLEAN ~ TRUE; -- we are in the primary MDS. 
initialSpareConnectionlD: OisConnectionlD = [500]; 
-- monitor data 
-- connectionlD parameters 
spareConnectionlD: OisConnectionlD; 
-- connectionTable parameters and types 
ConnectionTable: ARRAY (O .. maxConnectionNumber] OF ConnectionTableEntry; 
maxConnectionNumber: CARDINAL = 20; 
index: CARDINAL ~ 0; 
ConnectionTableEntry: TYPE = RECORD [ 

rAddr: OisAddress, rConnlD: OisConnectionID]; 

-~ various Glitches. 
ConnectionTableFull: ERROR = CODE; 
NotinConnectionTable: ERROR = CODE; 

ConnectionSuspended: PUBLIC ERROR [why: Suspend Reason] = CODE; 
ConnectionFailed: PUBLIC SIGNAL [why: FailureReason] = CODE; 
AttentionTimeout: PUBLIC ERROR = CODE; 

-- Cool Procedures 

-- This procedure creates a packet stream instance. The local and remote addresses 
-- must be correctly specified, or else we pick defaults when possible. 
Make: puaLic PROCEDURE [ 

local, remote: OisAddress, localConnlD, remoteConnlD: OisConnectionlD, 
establishConnection: BOOLEAN, timeout: WaitTime] 
RETURNS [psH: PacketStream.Handle] = 
BEGIN 
estd RemoteAdd r: OisAdd ress; 
estdRemoteConnlD: OisConnectionlD; 
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newPktStrmlnst: POINTER TO FRAME[PacketStreamlnstance] ~ NEW pktStrmlnst; 
BEGIN 
ENABLE UNWIND = > newPktStrmlnst.Delete[]; 
--If we do not have a local address we pick one with a network number that is a 
-- good way to get to the destinationand therefore a good way to get back to us! 
IF local = uniqueAddress THEN 

local ~ Router.AssignDestinationRelativeOisAddress[remote.net]; 
IF localConnlD = unknownConnlD THEN localConnlD ~ GetUniqueConnectionID[]; 
[psH, estdRemoteAddr, estdRemoteConnlD] ~ START newPktStrmlnst[ 

local, remote, 10caiConnlD, remoteConnlD, establishConnection, timeout]; 
InsertlntoConnectionTable[estdRemoteAddr, estdRemoteConnID]; 
END; 
END; -; Create 

-- This procedure deletes the specified packet stream instance. 

Destroy: PUBLIC PROCEDURE [psH: PacketStream.Handle] = 
BEGIN . 
oldPktStrmlnst: POINTER TO FRAME[PacketStreamlnstancer~ 

LOOPHOLE[Runtime.GlobaIFrame[psH.get], POINTER]; 
remote: OisAddress ~ oldPktStrmlns1.remoteAddr; 
remoteConnlD: OisConnectionlD ~ oldPktStrmlnst.remoteConnectionID; 
oldPktStrmlnst.Delete[]; . 
RemoveFromConnectionTable[remote, remoteConnID]; 
END; -- Delete 

-- This procedure returns a unique connection /D. Some day the active connection IDs 
-- in use will be kept around, so that on wrap around an unused ID will be assigned. 

GetUniqueConnectionlD: ENTRY PROCEDURE RETURNS riD: OisConnectionlD] = 
BEGIN 
iD ~ spareConnectionlD; 
IF (spareConnectionlD ~ [spareConnectionlD + 1]) = OisConnectionID[O] THEN 

- spareConnectionlD ~ initialSpareConnectionlD; 
END; -- GetUniqueConnectionlD 

-- This procedure inserts a connection into the connectionTable. 

InsertlntoConnectionTable: PUBLIC ENTRY PROCEDURE [ 
remote: OisAddress, remoteConnlD: OisConnectionlD] = 
BEGIN 
IF (index ~ index + 1» maxConnectionNumber THEN 

IF DriverDefs.doDebug THEN DriverDefs.Glitch[ConnectionTableFull]; 
ConnectionTable[index] ~ ConnectionTableEntry[remote, remoteConnID]; 
END; --lnsertlntoConnectionTable 

-- This procedure removes a connection from the connectiqnTable. 

RemoveFromConnectionTable: PUBLIC ENTRY PROCEDURE [ 
remote: OisAddress, remoteConnlD: OisConnectionlD] = 
BEGIN 
i: CARDINAL; 
FOR i IN (O .. index] DO 

IF ConnectionTable[i].rAddr.host = remote.host AND ConnectionTable[ 
i].rAddr.socket = remote.socket AND ConnectionTable[i].rConnID = 
remoteConnlD THEN 
BEGIN 
ConnectionTable[i] ~ ConnectionTable[index]; 
index fo index - 1; 
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RETURN; 

END; 

ENDLOOP; 
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IF DriverDefs.doDebug THEN DriverDefs.Glitch[NotinConnectionTable]; 
END; -- RemoveFromConnectionTable 

-- This procedure checks if there is a similar connection in the connectionTable. 

ConnectionAlreadyThere: PUBLIC ENTRY PROCEDURE [ 

remote: OisAddress. remoteConnlD: OisConnectionlD] RETURNS [BOOLEAN] = 
BEGIN 
i: CARDINAL; 
FOR i IN {D .. index] DO 

IF ConnectionTable[i].rAddr.host = remote.host AND ConnectionTable[ 
i].rAddr.sacket = remate.sacket AND ConnectionTable[i].rConnID 
remoteConnlD THEN AETURN[TRUE]; 

ENDLOOP; 

RETURN[FALSE]; 

END; -- ConnectionAlreadyThere 

-- initialization 

IF primaryMDS THEN spareConnectianlD (- initialSpareConnectionlD; 

END. -- of PacketStreamMgr module 

LOG 

Time: January 26, 1980 1:35 PM By: Dalal Action: created file. 
Time: January 26, 1980 1:36 PM By: Dalal Action: split NetworkStreamMgr into two. 
Time: April 15, 1980 10:25 AM By: BLyon Action: uses new Ivel1 stuff. 

PacketStreamMgr.mesa. 1-Qct-80 10:46:48 

------------- ----

3 

3 



PhoneNetworkDriver .mesa. 12-0ct-80 21:23:14 

-- PhoneNetworkDriver.mesa (last edited by: Garlick on: October 12, 1980 9:18 PM) 

DIRECTORY 
BufferDefs: FROM "BufferDefs" USING [ 

Buffer, OisBuffer, PupBuffer, RppBuffer, 8ufferType], 
CommUtilDefs: FROM "CommUtiiDefs" USING [GetEthernetHostNumber], 
Dialup: FROM "Dialup" USING [Dial, RetryCount], 
DriverDefs: FROM "DriverDefs" USING [ 

NetworkObject, Network, PutOnGlobalDoneQueue, DriverXmitStatus, doStats, 
AddDeviceToChain, GetinputBuffer, PutOnGlobalinputQueue, ReturnFreeBuffer, 
RemoveDeviceFromChain], 

DriverTypes: FROM "DriverTypes" USING [ 

Byte, phoneEncapsulationOffset, phoneEncapsulationBytes], 
Environment: FROM "Environment" USING [Block], 
HalfDuplex: FROM "HalfDuplex" USING [ 

Initialize, Destroy, WaitToSend, SendCompleted, CheckForTurnAround], 
OISCPTypes: FROM "OISCPTypes" USING [OisNetlD, unknownNetlD, phoneNetlD], 
OISTransporter: FROM "OISTransporter", . 
PhoneNetwork: FROM "PhoneNetwo'rk" USING [FindPhonePath, UnknownPath], 
Process: FROM "Process" USING [SetTimeout, MsecToTicks], 
PupTypes: FROM "PupTypes" USING [PupHostlD, PupErrorCode], 
RS232C: FROM "RS232C" USING [ 

Channel Handle, Completion Handle, PhysicalRecord, PhysicalRecordHandle, 
TransferStatus, DeviceStatus, LineSpeed, Get, Put, TransferWait, .TransmitNow, 
GetStatus, StatusWait, SetParameter, Suspend, Restart, ChannelSuspended], 

RS232CManager: FROM "RS232CManager" USING [ 

NetAccess, CommParamObject, CommParamHandle, CommDuplex], 
SpecialSystem: FROM "SpeciaISystem" U~ING [ 

GetProcessorlD, HostNumber, ProcessorlD, nullProcessorlD, 
broadcastHostNumber]; 

PhoneNetworkDriver: MONITOR 

IMPORTS 
CommUtiiDefs, Dialup, DriverDefs, HalfDuplex, PhoneNetwork, Process, RS232C, 
Special System 

EXPORTS OISTransporter 
SHARES BufferDefs = 
BEGIN 
-- various definitions 
NetworkState: TYPE = {available, unavailable}; 
LineState: TYPE = {closed, active}; 
ConnectionStatus: TYPE = {successful, modemDown, channel Preempted}; 
CreatePhonePathOutcome: TYPE = { 

success, busyOrNoAnswer, noDialer, noTranslation, "dialerError}; 
CheckPathOutcome: TYPE = { " 

success, noTranslation, busyOrNoAnswer, noDialer, dialerError, circuitlnUse}; 
StatsRecord: TYPE = RECORD [ . 

pktsSent, pktsReceived, pktsRejected, notTheCurrentPath, noPathSendNoNet, 
busyOrNoAnswer, noTranslationForAddress, sendErrorBadStatus, 
noPathSendLineDown, rcvErrorDataLost, rcvErrorChecksum, rcvErrorNoGet, 
rcvErrorUnknown, rcvErrorFrameTimeout, rcvDeviceError, bytesSent, 
bytesReceived, dial Error, dsrDropped: CARDINAL]; " 

-- state things 
lineState: LineState; -- becomes active when DSR comes up 
networkState:· NetworkState; 
-- becomes available after we tell router about ourselves; unavailable when channel deleted (incl 

.**udes preempted) 
sendRecProcessesActive: BOOLEAN; 
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-- FALSE means they cannot be JOINed during cleanup 
dialing: BOOLEAN; -- Rec.eiver process waits for this 
awaitingLineUpAfterDial: BOOLEAN; -- Receiver process waits for this 
dialComplete: CONDITION; 

-- current channel usage 
channelHandle: RS232C.ChanneIHandle; 
currentPathSystemElement: SpeciaISystem.HostNumber; 
mySystemElement: SpeciaISystem.ProcessorID; 
duplexity: RS232CManager.CommDuplex; 
modemSpeed: R~232C.LineSpeed; 
IineMode: RS232CManager.NetAccess; 
autoDial: BOOLEAN; 

dialRetries: Dialup.RetryCount; 
-- output queue 
headOutputBuffer, tailOutputBuffer: BufferDefs.Buffer; 
packetToSend: CONDITION; • 

-- phone network object for Router 
. phoneNetObject: DriverDefs.NetworkObject ~ 

[next: NIL, decapsulateBuffer: TypeOfBuffer, encapsulatePup: PupFramelt, 
encapsulateRpp: RppFramelt, encapsulateOis: OISFramelt, 
sendBuffer: EnqueueSend, forward Buffer: Forward Frame, -- rejects 
activateDriver: ActivateTransporter, deactivateD river: KillTransporter, " 
deleteDriver: KiIlTransporter, .interrupt: InterruptNop, 
-- this gets locked! (a crok) 
index:, device: phonenet, alive: TRUE, speed: 1, buffers: 0, spare:, 
netNumber:, hostNumber:, pupStats: StatsNop, stats: NIL];' 

phoneNetwork: DriverDefs.Network +- @phoneNetObject; 
-- process handles 
senderProcess: PROCESS; 

receiverProcess: PROCESS; 

statusWaitProcess: PROCESS; 

-- stats 
statsRec: StatsRecord; 
-- constants 
no Error: DriverTypes.Byte = 08; 
noPathError: DriverTypes.Byte = 1008; 
noTranslationError: DriverTypes.Byte = 101B; 
circuitlnUseError: DriverTypes.Byte = 1028; 
noDialerError: DriverTypes.Byte = 103B; 
dialerHardwareError: DriverTypes.Byte = 1048; 
noAnswerOrBusyError: DriverTypes.Byte = 1048; 
dialNetNumber: OISCPTypes.OisNetID = OISCPTypes.phoneNetlD; 
outstandingGets: CARDINAL = 2; 
-- determines the amount of Channel receives for multiple buffering 
-- Signals and errors . 
-- .** • ."..". • .".. Initialization/Termination (trom RS232CManager) .". .......... 
Initialize: PUBLIC PROCEDURE [ " 

chHandle: RS232C.ChanneIHandle, commParams: RS232CManager.CommParamObject] = 
. -- start the Transporter with the given params 

BEGIN 
--locals 
-- initialize globa/s 
IineState +- closed; -- becomes active when DSR comes up 
networkState ~ unavailable; 
-- becomes available after we tell router about ourselves 
sendRecProcessesActive +- FALSE; 

awaiting LineUpAfterDlal ~ FALSE;. 

channel Handle +- ·chHandle; 
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duplexity +- commParams.duplex; 
moc!emSpeed +- commParams.lineSpeed; 
headOutputBuffer +- tailOutputBuffer +- NIL; 
-- stats 
IF DriverDefs.doStats THEN 

statsRec +- [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0]; 
-- get our own host number, initialize remote ID 
mySystemElement +- SpeciaISystem.GetProcessorIDO; 
phoneNetwork.hostNumber +- CommUtiIDefs.GetEthernetHostNumberO; 
currentPathSystemElement +- SpeciaISystem.nuIlProcessorID; 
-- decode Communication parameters 
WITH commParams SELECT FROM 

directConn = > 
BEGIN 
phoneNetwork.netNumbe.r +- OISCPTypes.unknownNetlD; 
IineMode +- directConn; 
END; 

diaiConn => 
BEGIN 
phoneNetwork.netNumber +- dialNetNumber; 
autoDial +- (dialMode = auto); 
dialRetries +- retryCount; 
IineMode +- dialConn; 
END; 

END CASE; 
-- set RS-232-C parameters that matter (note: bitSynchronous has mostly defaults) 
RS232C.SetParameter[channeIHandle, [dataTerminaIReadY[TRUE]]]; 
-- tell modem we are ready to boogie 
networkState +- available; -- allow sends from Router 

3 

-- start status change watch process (which will start the receiver process and any half-duplex) 
statusWaitProcess +- FORK StatusChangeWait[]; 
-- tell Router about ourselves 
DriverDefs.AddDevice ToChain [phoneNetwork, 0]; 
END; 

Destroy: PUBLIC PROCEDURE [chHandle: RS232C.ChanneIHandle] = 
-- stop everything so we don't make any more channel calls 
BEGIN 
--locals 
RS232C.Suspend[channeIHandle, all]; 
JOIN statusWaitProcess; -- sender and receiver JOINED by status wait guy 

END; 
-- ................................ Encapsulation ............................ •• 

FrameAny: PROCEDURE [buffer: BufferDefs.Buffer] = 
-- fill buffer with level 0 header stuff 
BEGIN 
--locals . 
-- encapsulation offset with no HDLC framing should be 3, with HOLC framing should be 1 
buffer.encapsulation +-

[phonenet[ 
framingO: noError, framing1: 0, framing2: 0, framing3: 0, framing4: 0, 
framing5: 0, recognition: 0, -- for auto-recog 
pnType: oisPhonePacket, pnSrclD: mySystemElement]]; 

END; 

OISFramelt: PROCEDURE [ 
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·buffer: BufferDefs.OisBuffer, systemElem: SpeciaISystem.HostNumber] = 
-- fill buffer with DIS level 0 header stuff 
BEGIN 
--locals 
errorByte: DriverTypes.Byte; 
-- check if we are talking to the system element (may cause dialing) 
errorByte +- . 

SELECT CheckPath[systemElem] FROM 
success = > noError, 
busyOrNoAnswer = > noAnswerOrBusyError, 
noTranslation = > noTranslationError, 
dialerError = > dialerHardwareError, 
noDialer = > noDialerError, 
circuitinUse = > circuitlnUseError, 
ENDCASE = > noPathError; 

IF errorByte # noError THEN 
BEGIN -- set error in encapsulation field 
buffer.encapsulation.framingO ~ errorByte; 
IF DriverDefs.doStats THeN 

SELECT errorByte FROM 
= noAnswerOrBusyError =) &atlncr[@statsRec.busyOrNoAnswer]; 
= noTranslationError = >. Statlncr[@statsRec.noTranslationForAddress]; 
= circuitlnUseError => Statlncr[@statsRec.notTheCurrentPath]; 
ENDCASE; 

RETURN; 
END' 

Fram~Any[buffer]; 
buffer.encapsulation.pn Type +- oisPhonePacket; 
buffer. length +-

(buffer.oisPktLength + 1 + DriverTypes.phoneEncapsulationBytes)/2; 

4 

-- note that length is in words. Since SPP protocol does checksums on words, it expects the dr 
··iver to pad, i.e. huge hack in D/SCP. 

END; 

PupFramelt: PROCEDURE [ 
buffer: BufferDefs.PupBuffer, systemElem: PupTypes.PupHostlD] = 
-- fill buffer with Pup level 0 header stuff 
BEGIN 
--locals 
FrameAny[buffar]; 
buffer.encapsulation.pnType +- pupPhonePacket; 
buffer.length +-

(buffer.pupLength + 1 + DriverTypes.phoneEncapsulationBytes)/2; 
-- note that length is in rounded-up words, because higher-level checksum on words 

END; 

RppFramelt: PROCEDURE [ 
buffer: BufferDefs.RppBuffer, systemElem: PupTypes.PupHostlD] = 
LOOPHOLE[PupFramelt]; 

TypeOfBuffer: PROCEDURE [buffer: BufferDefs.Buffer] 
RETURNS [type: BufferDefs.BufferType] = 
-- determine buffer type . 
BEGIN 
SELECT buffer.encapsulation.pnType FROM 

oisPhonePacket = > type ~ ois; 
pupPhonePacket = > type ~ pup; 
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BEGIN 
type +- rejected; 
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IF DriverDefs.doStats THEN Statlncr[@statsRec.pktsRejected]; 
END; 

END; 
-- ................................ Packet Transport / Sending'" '" "' .. '" '" "' .. '" '" '" '" '" '" '" '" 

EnqueueSend: ENTRY PROCEDURE [buffer: BufferDefs.Buffer] = 
-- queue the buffer for output 
BEGIN 
--locals 
errorByte: DriverTypes.Byte +- buffer.encapsulation.framingO; 
xmitStatus: DriverDefs.DriverXmitStatus; 
-- check for error states (some set in encapsulation routine) 
IF (lineState = closed) OR (networkState = unavailable) OR 

(errorByte # noError) THEN 
BEGIN 
IF networkState = unavailable THEN xmitStatus +- noRouteToNetwork 
ELSE 

IF -awaitingLineUpAfterDial THEN 
BEGIN 
xmitStatus +-

SELECT errorByte FROM 
= noPathError =) noRouteToNetwork, 

noAnswerOrBusyError =) noAnswerOrBusy, 
noTransJationError = > noTranslationForDestination, 
dialerHardwareError =) dialerHardwareProblem, 
noDialerError =) noDialingHardware, 
circuitinUseError =) circuitlnUse, 

ENDCASE =) 
IF IineState = closed THEN circuitNotReady ELSE noRouteToNetwork; 

END 
ELSE xmitStatus +- goodCompletion; -- drop on the floor waiting for DSR 

buffer.status +- LOOPHOLE[xmitStatus]; 
DriverDefs.PutOnGlobaIDoneQueue[buffer]; 
IF DriverDefs.doStats THEN 

BEGIN 
IF lineState = ciosed THEN Statlncr[@statsRec.noPathSendLineDown]; 
1;= networkState = unavailable THEN Statlncr[@statsRec.noPathSendNoNet]; 
END; 

RETURN; 
END; 

IF headOutputBuffer = NIL THEN headOutputBuffer +- tailOutputBuffer +- buffer 
ELSE BEGIN taiiOutputBuffer.next +- buffer; tailOutputBuffer +- buffer; END; 
NOTIFY packetToSend; 
END; 

Sender: PROCEDURE = 
-- process that waits for things to send 
BEGIN 
--locals 
b: BufferDefs.Buffer; 
AwaitPacketToSend: ENTRY PROCEDURE = 

-- wait for a non-empty queue 
BEGIN 
UNTIL (headOutputBuffer # NIL) OR -sendRecProcessesActive DO 

WAIT packetToSend; END LOOP; 
END; 

UNTIL -sendRecProcessesActive DO 
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AwaitPacketToSend[]; SendFrame[DequeiJeSendOl; ENDLOOP; 
-- clear any remaining things to send and go away 
UNTIL (b +- DequeueSendD> = NIL DO 

DriverDefs.PutOnGlobaIDoneQueue[b]; ENDLOOP; 
END; 

NotifySenderToGoAway: ENTRY PROCEDURE = 
-- make Sender wake up 
BEGIN NOTIFY packetToSend; END; 

. DequeueSend: ENTRY PROCEDURE RETURNS [buffer: BufferDefs.Buffer] = 
-- dequeue the buffer for output 
BEGIN 
--locals 
IF headOutputBuffer = NIL THEN buffer +- NIL 
ELSE BEGIN buffer +- headOutputBuffer; headOutputBuffer +- buffer. next; END; 
END; 

SendFrame: PROCEDURE [buffer: BufferDefs.Buffer] = 
-- build and Put a frame to the channel 
BEGIN 
--locals 
complHandle: RS232C.CompletionHandle; 
rec: RS232C.PhysicalRecord +-

[header: [NIL, a, a], body:, trailer: [NIL, a, 0]]; 
IF buffer = NIL THEN RETURN; 
-- Fill Channel Physical record 
rec.body.blockPointer +-

@buffer.encapsulation + DriverTypes.phoneEncapsulationOffset; 
-- word boundary 
rec.body.startlndex +- 0; 
rec.body.stoplndexPlusOne +- buffer.length*2; -- even bytes 
-- if half duplex, set RTS and await CTS 
IF duplexity = half THEN HalfDuplex.WaitToSendD; 
'-- do the Put 
complHandie +- RS232C.Put[ 

channel Handle, @rec ! 
RS232C.ChannelSuspended =) 

BEGIN -- someone wants us to go away 
PreemptedSending[buffer]; 
IF duplexity = half THEN HalfDuplex.SendCompleted[FALSE]; 
GOTO returnPlace; 
END]; 

-- wait for completion 
SendWait[buffer, compIHandle]; 
IF duplexity = half THEN HalfDuplex.SendCompleted[(headOutputBuffer # NIL)]; 
-- give a chance for line turn-around and say if we have more to send 

EXITS returnPlace =) NULL; 
END; 

.SendWait: PROCEDURE [ 
buffer: BufferDefs.Buffer, complete: RS232C.CompletionHandle] = 
-- waits for Put to complete 
BEGIN 
--locals 
bytes: CARDINAL; 
xferstatus: RS232C.TransferStatus; 
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-- wait for completion . 
[bytes, xferstatus] +- RS232C.TransmitNow[channelHandle, complete]; 
-- fill status, bytes in buffer 
buffer.status +- TranslateChanneIStatus[xferstatus]; 
buffer.length +- bytes; 
-- stats 
IF DriverDefs.doStats THEN 

IF xferstatus = success THEN 
BEGIN 

, Statlncr[@statsRec.pktsSent]; 
StatBump[@statsRec.bytesSent, bytes]; 
END 

ELSE Statlncr[@statsRec.sendErrorBadStatus]; 
-- call completion procedure 
Dri verDefs. PutOnG 10 bal Do neQueue[buffer]; 
END; 

TranslateChannelStatus: PRIVATE PROCEDURE [chStatus: RS232C.TransferStatus] 
RETURNS [oisStatus: CARDINAL] = ' 
-- translate channel status to driver xmit status 
BEGIN -- need more definitive codes ????m 
--locals 
frameStatus: DriverDefs.DriverXmitStatus; 
SELECT chStatus FROM 

success =) frameStatus +- good Completion; 
aborted =) frameStatus +- aborted; 
ENDCASE =) frameStatus +- hardwareProblem' 

oisStatus +- LOOPHOLE[frameStatus, CARDINAd; 
END; , 

PreemptedSending: PRIVATE PROCEDURE [buffer: BufferDefs.Buffer] = 
-- called if channel ripped away'due to preemption (by Channel Mgr) 
BEGIN 
networkUnavailableStatus: DriverDefs.DriverXmitStatus +- aborted; 
buffer.status +- LOOPHOLE[networkUnavaiiableStatus, CARDINAL]; , 

7 

--we may not be a network driver if preemption reported in Receiver or Status Wait but we can 
"still return the buffer (Yogen says) , ' 

DriverDefs.PutOnGlobaIDoneQueue[buffer]; 
END; 

ForwardFrame: PROCEDURE [buffer: BufferDefs.Buffer] 
RETURNS [PupTypes.PupErrorCode] = 
-- reject forward attempt 
BEGIN RETURN[gatewayResourceLimitsPupErrorCode]; 'END; 

-- ",,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Packet Transport / Receiving",,,,,,,,,,,,,,,,,,, ~",,,,,,,,,,,,,,,,,,,,,, 

Receiver: PROCEDURE = 
-- process that receives frames and notifies DIS 
BEGIN 
--locals 
recArray: ARRAY [O .. outstandingGets} OF RS232C.PhysicaIRecord'; 
bufferArray: ARRAY [O .. outstandingGets} OF BufferDefs.Buffer; 
complArray: ARRAY [O .. outstandingGets} OF RS232C.CompletionHandle; 
preempted Array: ARRAY [O .. outstandingGets) OF BOOLEAN; 
someoneGotPreempted: BOOLEAN +- FALSE; 
i: CARDINAL; 
-- wait for dialing if necessary 
WaitDiaiComplete[] ; 
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-- perform some Gets for multiple buffering 
IF IineState = active AND networkState = available THEN 

FOR i IN [O .. outstandingGets} DO 
recArray[i] +- [[NIL, 0, 0], [NIL, 0, 0], [NIL, 0, 0]]; 
bufferArray[i] +- DriverDefs.GetinputBuffer[]; 
-- gets buffer.length (words) includes encaps. 
-- perform receive 
[preemptedArray[i], compIArray[i]] +- DoGet[@recArray[i], bufferArray[i]]; 
IF (someoneGotPreempted +- preemptedArray[i]) THEN EXIT; 
ENDLOOP; 

UNTIL (lineState' = closed) OR (networkState unavailable) OR 
someoneGotPreempted DO 
-- get frames, pass to DIS 
FOR i IN [O .. outstandingGets) DO 

-- wait for a completion and give to Router or discard 
AwaitAnd DisposeOfFrame[ compIArray[i],' buffer Array[i]]; 
-- get next buffer 
bufferArray[i] fo DriverDefs.GetlnputBufferD; 
-- gets buffer.length (words) includes encaps. 
-- perform next receive . 
[preemptedArray[i], compIArray[i]] +- DoGet[@recArray[i], bufferArray[i]]; 
IF (someoneGotPreempted +- preemptedArray[i]) THEN EXIT; , 
ENDLOOP; 

ENDLOOP; -- of UNTIL 
-- wait for Get completion of those not preempted 
FOR i IN [O .. outstandingGets} DO 

IF -preemptedArray[i] THEN 
AwaitAnd DisposeOfFrame[compIArray[i], buffer Array[i]]; 

ENDLOOP; 
END; 

DoGet: PRIVATE PROCEDURE· [ 
recHandle: RS232C.PhysicalRecordHandle, buffer: BufferDefs.Buffer] 
RETURNS [preempted: BOOLEAN, complHandle: RS232C.CompletionHandle] = 
-- perform the channel Get and watch for preemption 
-- assumes record header and trailer nil 
BEGIN 
--locals 
preempted ~ FALSE; 
-- fill physical record (it is being reused) 
-- clear encapsulation words ????? 
recHandle.body +-

[blockPointer: @buffer.encapsulation + DriverTypes.phoneEncapsulationOffset, 
startlndex: 0, 
stoplndexPlusOne: 
(buffer.length - DriverTypes.phoneEncapsulationOffset) *2]; 

-- perform receive 
-- need more error handling here ?7?? 

, complHandle +- RS232C.Get[ 
channel Handle, recHandle ! 
RS232C.ChannelSuspended = > 

BEGIN 
DriverDefs.ReturnFreeBuffer[buffer]; -- return unused buffer 
preempted +- TRUE; 
CONTINUE; 
END]; 

END; 
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AwaitAndDisposeOfFrame: PROCEDURE [ 
complHandle: RS232C.CompletionHandle, buffer: BufferDefs.Buffer] = 
-- wait for get to complete and either hand to router or throwaway 
BEGIN 
--locals 
transferStatus: RS232C. T ransferStatus; 
global Status: RS232C.De·"dceStatus; 
bytes: CP.RDINAL; 
statsPtr: POINTER TO CARDINAL; 
checksum: CARDINAL = 2; 
-- wait for completion (no errors can occur here) 
[bytes, transferStatus] ~ RS232C.TransferWait[channeIHandle, compIHandle]; 
IF transferStatus = success THEN 

BEGIN -- pass only good frames to Router 
-- set byte courit for consistftncy check in decapsulation 
buffer.length ~ bytes - checksum; 
-- add network object to buffer 
c:Jffer.network ~ phoneNetwork; 
buffer.device ~ phorienet; 
-- check contents of header and trai/er 
currentPathSystemElement ~ buffer.encapsulation.pnSrcID; 
IF (duplexity = half) AND HalfDuplex.CheckForTurnAround[buffer] THEN 

Bt:GIN -- throw buffer av/ay 
o riverDefs. Retu rn F reeBuffer[buffer]; 
RETURN; 
END; 

-- notify DIS 
DriverDefs.PutOnGloballnputQueue[buffer]; 
-- stats 
IF DriverDefs.doStats THEN 

BEGIN 
Statlncr[@statsRec.pktsRece1ved]; 
StatBump[@statsRec.bytesReceived, bytes - checksum]; 
END; 

END 
ELSE 

BEGIN -- bad frame = > free the buffer 
DriverDefs.ReturnFreeBuffer[buffer]; 
IF DriverDefs.doStats AND (transferStatus # aborted) THEN 

BEGiN 
statsPtr ~ 

SELECT transferStatus FROM 
dataLost = > @statsRec.rcvErrorDataLost, 
checksumError = > @statsRec.rcvErrorChecksum, 
frameTimeout = > @statsRec.rcvErrorFrameTimeout, 
deviceError = > @statsRec.rcvDeviceError, 
ENDCASE = > @statsRec.rcvErrorUnknown; 

Statlncr[statsPtr]; 
END; 

IF transferStatus = deviceError THEN 
BEGIN 
globalStatus ~ RS232C.GetStatus[channeIHandle]; 
IF globalStatus.dataLost THEN -- clear the data lost latch bit 

BEGIN 
RS232C.SetParameter[ 

channelHandle, [latchBitClear[globaIStatus]] ! 
RS232C.ChannelSuspended = > CONTINUE]; 

IF DriverDefs.doStats THEN Statlncr[@statsRec.rcvErrorNoGet]; 
END; 
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-- ................................ Driver Management (by Router) .............................. .. 

ActivateTransporter: PROCEDURE = 
-- call from Router when we add ourselves as network driver 
BEGIN 
--locals 

END; 

KillTransporter: PROCEDURE = 
-- called by Router when we removed ourselves as a network driver 
BEGIN 
--locals 

END; 

StatsNop: PROCEDURE [buffer: BufferDefs.PupBuffer, network: DriverDefs.Network] 
R!;TURNS [BOOLEAN] = 
--NOP 
BEGIN 
--locals 
RETURN[FALSE]; 
END; 

InterruptNop: PROCEDURE = 
--NOP 
BEGIN 
--locals 

END; 
-;- .......................... "' .... Connection Management .............................. .. 

CheckPath: PRIVATE PROCEDURE [systemElem: SpeciaISystem.HostNumber] 
RETURNS [outcome: CheckPathOutcome] = 
-- create new path if necessary & auto-dial mode 
BEGIN 
--locals . 
IF IineMode = directConn OR ... autoDial THEN RETURN[success]; 
IF IineState = closed THEN 

BEGIN -- must create auto-dialed path 
'SELECT CreatePhonePath[systemElem] FROM 

success =) 

BEGIN currentPathSystemElement ~ systemElem; RETURN[SUCCess]; END; 
noTranslation = > RETuRN[noTrans!ation]; 
busyOrNoAnswer = > RETURN[busyOrNoAnswer]; 
dialerError = > RETuRN[dialerError]; 
noDialer = > RETuRN[noDialer]; 
ENDCASE = > RETURN[dialerError]; 

END 
ELSE 

BEGIN -- check if same as previous or probing (uses broadcast processor ID) 
IF systemElem = currentPcithSystemElement OR systemElem = 

SpecialSystem.broadcastHostNumber --probing-- .THEN RETURN[success] 
ELSE RETURN[circuitlnUse]; 
END; 

END; 
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CreatePhonePath: PROCEDUR= [systemElem: SpeciaISystem.HostNumber] 
RETURNS [outcome: CreatePhonePathOutcome] =" 
-- dial thru the auto-dial hardware 
BEGIN 
-- locals 
commParamHandle: RS232CManager.CommParamHandle; 
phoneNumber: STRING; 
dialerZero: CARDINAL = 0; 
-- get phone number, etc. 
[commParamHandle, phoneNumber] ~ PhoneNetwork.FindPhonePath[ 

systemElem ! PhoneNetwork.UnknownPath = > GOTO noTranslation]; 
-- set params that may be different (ignore for now, use global ones) 
-- dial it 
dialing +- TRUE; 
outcome ~ 

SELECT Dialup.Dial[dialerZero, phoneNumber, dialRetries] FROM 
success = > success, 
failure = > busyOrNoAnswer, 
dialerNotPresent = > noDialer, 
ENDCASE = > dialerError; 

IF -(outcome = success) THEN 
IF DriverDefs.doStats THEN Statlncr[@statsRec.diaIError]; 

NotifyDiaIComplete[(outcome = success)]; 
RETURN[outcome]; 
EXITS noTranslation =) RETURN[noTranslation]; 
END; 

NotifyDialComplete: ENTRY PROCEDURE [successfuIDial: BOOLEAN] = 
-- tell Receiver that it can receive now (in case it was created because DSR came up) 
BEGIN 
dialing ~ FALSE; 
awaitingLineUpAfterDial ~ successfulDial; 
NOTIFY dialComplete; 
END; 

WaitDialComplete: ENTRY PROCEDURE = 
-- wait for dialing and resetting of line params (if not RS366) 
BEGIN UNTIL -dialing DO WAIT dialComplete; END LOOP; END; 

StatusChangeWait: PRIVATE PROCEDURE = 
-- a process to wait for an abnormal status change 
-- this process must terminate if channel goes away 
BEGIN 
--locals 
newStatus: RS232C.DeviceStatus; 
BEGIN 
DO 

-- until channel is preempted 
-- wait for complete connection (may be complete already) 
newStatus +- RS232C.GetStatus[ 

channelHandle ! RS232C.ChannelSuspended =) GOTO preempted]; 
UNTIL newStatus.dataSetReady DO 

newStatus ~ RS232C.StatusWait[ 
channel Handle, newStatus I RS232C.ChannelSuspended = > GOTO preempted]; 

ENDLOOP; 
lineState ~ active; 
CreateSend ReceiveProcessesO; 
-- await line drop or preemption 
UNTIL ProcessStatusChange[newStatus] = modemDown DO 
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newStatus +- RS232C.StatusWait[ 
channelHandle, newStatus ! RS232C.ChannelSuspended = > GOTO preempted]; 

ENDLOOP; 
IF DriverDefs.doStats THEN Statlncr[@statsRec.dsrDropped]; 
-- abort the channel to reach consistent state (make Receiver go away) 
lineState (- closed; 
RS232C.Suspend [channeIHandle. input]; 
RS232C.Suspend [channe!Handle, output]; 
RemoveSendReceiveProcessesD; 
RS232C.Restart[channeIHandle, input]; 
RS232C.Restart[channeIHandle, output]; 
currentPathSystemElement ~ SpeciaISystem.nuIlProcessorID; 
-- current guy is nobody 

ENDLOOP; 
EXITS preempted = > BEGIN PreemptCleanupO; RemoveSendReceiveProcessesO; END; 
END; 
END; 

ProcessStatusChange: PRIVATE ENTRY PROCEDURE [status: RS232C.DeviceStatus] 
RETURNS [ConnectionStatus] = 
-- check line status; determine if transient 
BEGIN 
--locals 
timeOut: CONDITION; 
dsrRecovTimelnSecs: CARDINAL = 2; -- secs to wait for DataSetReady recovery 
loopWait: CARDINAL ~ 500; -- msecs between checking for DataSetReady 
loopCount: CARDINAL ~ dsrRecovTimelnSecs*10001IoopWait; 
ourWaits: CARDINAL +- 0; 
newStatus: RS232C.DeviceStatus; 
-- check for lost line 
IF -status.dataSetReady THEN 

BEGIN -- wait a reasonable time for it to come back without hogging 
UNTIL ourWaits > loopCount DO 

Process:SetTimeout[@timeOut, Process.MsecToTicks[loopWait]]; 
WAIT timeOut; 
newStatus ~ RS232C.GetStatus[ 

channelHandle I RS232C.ChannelSuspended = > GOTO fataIPlace]; 
IF newStatus.dataSetReady THEN RETURN[successful]; 
ourWaits ~ ourWaits + 1; 
REPEAT fatal Place =) RETURN[channeIPreempted]; 
ENDLOOP; 

RETURN[modemDown]; 
END 

ELSE RETURN[successful]; 
END; 

CreateSendReceiveP rocesses: PROCEDURE = 
-- start the receiver 
BEGIN 
awaiting LineUpAfterDial +- FALSE; 
sendRecProcessesActive ~ TRUE; 
receiverProcess +- FORK Receiver; 
senderProcess ~ FORK Sender; 
IF duple"xity = half THEN " 

HalfDuplex.l nitialize[channelHandle, modemSpeed, mySystemElement1; 
END; 
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RemoveSendReceiveProcesses: PROCEDURE = 
-- bring back the receiver 
BEGIN 
IF sendRecProcessesActive THEN 

BEGIN 
sendRecProcessesActive ~ FALSE; 

NotifySenderToGoAwayD; 
IF duplexity = half THEN HalfDuplex.DestroyD; 
JOIN receiverProcess; 
JOIN senderProcess; 
END; 

END;' 

PreemptCleanup: ENTRY PROCEDURE = 
-- called ifchannel ripped away due to preemption (by Channel Mgr) 
BEGIN 
IF networkState = available THEN 

BEGIN -- inform our cohorts 
networkStllte ~ .unavailable; -- inform other processes 
DriverDefs.RemoveDeviceFromChain[phoneNetwork]; 
END; 

END; 

-- '" '" '" '" '" '" '" '" '" '" '" '" "' ••• Statistics •• "' ••• "' •••••••• '" 

Statlncr: PROCEDURE [counter: POINTER TO CARDINAL] = 
-- add one to counter 
BEGIN 
--locals 
counter'!' ~ (counter'!' + i) MOD (LAST[CARDINAL] - 1); 
END; 

StatBump: PROCEDURE [counter: POINTER TO CARDINAL, bumpAmount: CARDINAL] = 
-- add bumpAmount to counter; if bumpAmount < 10000, there will never be overflow 
BEGIN 
--locals 
counter'!' ~ (counter'!' + bumpAmount) MOD (LAST[CARDINAL] - 10000); 
END; 

-- " .. '" "' •••••••••••• Main Program •••••••••••••••• 

END. 

Issues to address in future: 

13 

1. Don't hog the output buffers so other media drivers (especially Ethernets) get their share. Eithe 
"r drop packets on the floor or send back a flow control status to the router. 
2. Keep the queue length for half duplex and for # 1. Can use the MoreToSend packet-type to tell 
"the other end to hurry with the line turn-around. 

LOG 
Time: August 2, 1978 10:04 AM By: Garlick Action: Created file 
Time: January 22, 1980 1:29 PM By: Garlick Action: fixed CreatePhonePath to 
• ·call RS232C.SetLineType after dialing. 
Time: January 25, 1980 5:13 PM By: Garlick Action: fixed initialization of curre 
• "'ntPathSystemElement in InitOisTransporter and StatusChangeWait. 
Time: January 29, 1980 9:48 AM By: Garlick Action: made Receiver wait for di 
• "'aling and all associated line resetting before performing Gets, since SetLineType does an implic 
"it abort of the channel. . 
Time: January 29, 1980 11:49 AM By: Garlick . Action: added padding of O/SCP 
"packet so that we always send integral words. This is a compatibility service (hack) provided by 
'''all drivers. 
Time: January 30, 1980 6:27 PM By: Garlick Action: made changes for compat 
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"""ibility with new Specia/System, new RS232C and RS366, and new PhoneNetwork. 
Time: March 17, 1980 9:28 AM By: Garlick Action: in CheckPath, allows a broadcastPro 
"""cessorlD at any time. Allows flexibility in our probe protocol. 
Time: June 11, 1980 2:49 PM By: McJones Action: broadcastProcessorlD = )broadcast 
... HostNumber. 
Time: July 2, 1980 12:01 PM By: Garlick Action: changed name of module to PhoneN 
'" "'etworkDriver. 
Time: July 7, 1980 1:24 AM By: Garlick Action: made termination compatible with n 
"""ew RS232C changes. 
Time: July 18, 1980 2:17 PM By: Garlick Action: added half-duplex support and a que 
"""ued sending inte'rface. 
Time: August 5, 1980 6:39 PM By: Garlick Action: 1.) changed EnqueueSend to not rep 
"""ort noRouteToNetwork when awaiting line up after a dial. 2.) made compatible with new PhoneN 
"""etwork (that uses HostNumbers). 3.) added a Destroy and renamed InitOisTransporter to be Initi 
"""alize. Now we JOIN the StatusWait process. 
Time: August 6, 1980 8:57 AM .By: Garlick Action: No longer get a net number for a lea 
"""sed line; rather use O/SCPTypes.unknownNetlD. Use O/SCPTypes.phoneNetlD for the phone n 
""'etwork number instead of 40B. 
Time: August 11, 1980 3:18 PM By: Garlick Action: Changed order of JOINs and delatin 
"""g Half Duplex guy. 
Time: September 15, 1980 9:26 AM By: Garlick Action: Implemented return of ma 
"""ny new error codes to be returned when sending. 
Time: September 18, 1980 5:·17 PM. By: BLyon Action: added buffers & spare to phoneNetO 
"""bject. 
Time: September 19, 1980 5:22 PM By: Garlick Action: fixed bugs in error codes. 
"""CircuitNotReady overriding other errors. 
Time: October 12, 1980 9:18 PM By: Garlick Action: added impJementtation of 
"""DriverDefs XmitStatus[noAnswerOrBusyj. 
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-- PhoneNetworklmpl.mesa (last edited by: Garlick on: August 5, 1980 5:44 PM) -
DIRECTORY' 

PhoneNetwork USING [AccessAddress], 
Heap USING [CreateMDS, MakeMDSNode, FreeMDSNode, MakeMDSString, FreeMDSString], 
RS232CManager USING [CommParamHandle, CommParamObject], 
SpecialSystem USING [HostNumber]; 

PhoneNetworklmpl: MONITOR IMPORTS Heap EXPORTS PhoneNetwork = 
BEGIN 
-- types 
Pathlist: TYPE = RECORD [head, tail: PathElemHandle]; 
PathElemHandle: TYPE = POINTER TO PathListElem; 
PathlistElem: TYPE = RECORD [ 

previous: PathElemHandle, 
next: PathElemHandle, 
systemElemlD: SpecialSystem.HostNumber, 
lineParams: RS232CManager.CommParamHandle, 
phoneNo: PhoneNetwork.AccessAddress]; 

-- writeable data . 
myHeap: MDSZone; 
-- data structure for keeping path info 
phoneBook: PathList +- [NIL, NIL]; 
-- constants 
heapPages: CARDINAL = 1; 
heapThreshold: CARDINAL = 4; -- min block size 
heapPagelncrement: CARDINAL = 1; 
-- errors and signals 
UnknownPath: PUBLIC ERROR = CODE; 
-- *"'. *"'. *'" Phone Network Path Definition· .... ••• 
FindPhonePath: PUBLIC ENTRY PROCEDURE [ 

OISUniqueAddress: SpeciaISystem.HostNumber] 
RETURNS [RS232CManager.CommParamHandle, PhoneNetwork.AccessAddress] = 
-- search path table 
BEGIN 
ENABLE U!'lWIND =) NULL; -- release monitor 
--local 
pathElem: PathElemHandle; 
-- start at head 
pathElem +- phoneBook.head; 
UNTIL pathElem = NiL DO 

IF pathElem.systemElemlD = OISUniqueAddress THEN 
RETURN[pathElem.lineParams, pathElem.phoneNo]; 

pathElem +- pathElem.next; 
ENDLOQP; 

ERROR UnknownPath; 
END; -- disable UNWIND 

KnowAboutPhonePath: PUBLIC ENTRY PROCEDURE [ 
OISUniq ueAddress: SpeciaISystem.HostNumber, 
commParamHandle: RS232CManager.CommParamHandle, 
phoneNumber: PhoneNetwork.AccessAddress] = 
-- add to path table 
BEGIN 
--locals 
lineParams: RS232CManager.CommParamHandle; 
accessString: STRING; 
pathElem: PathElemHandle; 
BEGIN 
ENABLE UNWIND =) NULL; -- release monitor 
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.-- aI/ocate, copy CommParamObject. AccessAddress . 
IineParams +- Heap.MakeMDSNode[myHeap, slzE[RS232CManager.CommParamObJect]]; 
IineParamst +- commParamHandlet; 
accessString +- Heap.MakeMDSString[myHeap, phoneNumber.length]; 
accessString1' +- [length: 0, maxlength: phoneNumber.length, text:]; 
AppendString[accessString, phoneNumber]; 
-- aI/ocate table entry 
pathElem +- Heap.MakeMDSNode[myHeap, slzE[PathListElem]]; 
END; -- disable UNWIND 
pathElemt +- PathListElem[ 

previous: NIL, next: phoneBook.head, systemElemlD: OISUniqueAddress, 
IineParams: IineParams, phoneNo: accessString]; 

-- Add to head of phone list 
IF phoneBook.head # NIL THEN phoneBook.head.previous +- pathElem; 
ptioneBook.head +- pathElem; 
IF phoneBook.tail = NIL THEN phoneBook.taii +- pathElem; 
END; 

ForgetAboutPhonePath: PUBLIC ENTRY PROCEDURE [ 
. OISUniqueAddress: SpeciaISystem.HostNumber] = 

-- delete the path from path table . 
B=:GIN . 
ENABLE UNWIND = > NULL; -- release monitor 
--local . 
pathElem: PathElemHandle; 
-- if active, what will happen? Nothing, transporter will handle it 
pathElem +- phoneBook.head; 
UNTIL pathElem = NIL DO 
. -- we only look at the processor ID of the networkAddress 

IF pathElem.systemElemlD = OISUniqueAddress THEN 
BEGIN -- delete it 
IF pathElem = phone80ok.head THEN phoneBook.head +- pathElem.next 
ELSE pathElem.previous.next +- pathElem.next; 
IF pathElem = phoneBook.taii THEN phoneBobk.taii +- pathElem.previous 
ELSE pathElem.next.previous +- pathElem.previous; 
-- free everything 
Heap.FreeMDSNode[myHeap, pathElem.lineParams]; 
Heap.FreeMDSString[myHeap, pathElem.phoneNo]; 
Heap.FreeMDSNode[myHeap, pathElem]; 
RETURN; 
END; 

pathElem +- pathElem.next; 
'ENDLOOP; 

ERReR UnknownPath; 
END; -- disable UNWIND 

-- •••••• .. String Support········ 

AppendString: PROCEDURE [to: STRING, from: STRING] = 
BEGIN -- assumes to string has room!! 
i, j, n: CARDINAL; 
IF to = NIL OR from = NIL THEN RETURN; 
n +- MIN[from.length, LOOPHOLE[to.maxlength - to.length, CARDINAL]]; 
i +- to. length; 
j +- 0; 
WHILE j < n DO tori] +- fromU]; i +- i + 1; j +- j + 1; ENDLOOP; 
to.length +- i; 
RETURN 
END; 
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-- MAIN PROGRAM --
-- create a heap 

myHeap +- Heap.CreateMDS[ 
initial: heapPages, increment: heapPagelncrement, threshold: heapThreshold]; 

END. 

LOG 
Time: January 30, 1980 3:58 PM By: Garlick Action: Created file from subset ° 
* *f RS232CManagerlmpl. 
Time: July 3, 1980 9:33 AM By: Garlick Action: Stopped using RS232CHeap. Starte 
**d using Heap. 
Time: January 30, 1980 3:58 PM By: Garlick Action: Stopped using RS232CHe 
*" ap. Started using Heap. 
Time: July 21, 1980 12:26 PM By: McJones Action: Heap.Create + GetMDSHandle = )Cr 
"*eateMDS 
Time: August 5, 1980 5:43 PM By: Garlick Action: Changed alJ Specia/System.Process 
* *or/Ds to HostNumber so we could accept broadcastHostNumber. 
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-- Routerlmpl.mesa (fast edited by: BLyon on: September 18, 1980 3:35 PM) 
-- Function: The implementation module for the Pilot OISCP Router switch. 

DIRECTORY 
BufferDefs: FROM "BufferDefs", -- only for SHARES 
ByteBlt USING [ByteBlt], 
Checksums USING [SetChecksum, TestChecksum], 
Communication Internal: FROM "Communicationlnternal", -- EXPORTS 
CammUtiiDefs USING [CapyLong], 
Dri.verDefs USING [ 

doDebug, doStats, daStorms, Glitch, Network, RauterObject, SetOisRouter], 
Environment USiNG [Block], 
Inline USING [LowHalf]. 
OISCPDefs USING [ 

DequeueOis, EnqueueOis, GetFreeOisBuffer, OisAddress, OisBuffer, OisNetlD, 
OisHostlD, OisSocketlD, MaybeGetFreeReceiveOisBufferFromPool], 

OISCPTypes USING [ 

allHostlDs, bytesPerOisPktHeader, bytesPerOisPktT ext, maxBytesPerOisPkt, 
routinglnrormatianSocket, unknovmNetlD], 

Router USING [ 

Add Network, FindNetworkAndTransmit, FindDestinationRelativeNetlD, 
ForwardPacket, RemaveNetwork, RautinglnformationPacket, RoutingTableOn, 
RoutingTab!eOff, SacketTable, StateChanged, XmitStatus], 

Socket USING [PhysicalRecord, OISPktHeaderRecord], 
Sacketlnternal USING [SocketHandle], 
SpecialCammunication USING [RautersFunction], 
SpecialSystem USING [GetProcessarID], 
St8.tsDefs USING [Statlncr], . 
System USING [GetClockPulses]; 

Routerlmpl: MONITOR LOCKS socketRouterLock 
IMPORTS 

ByteBlt, Checksums, CammUtiiDefs, DriverDefs, Inline; OISCPDefs, Router, 
SpecialSystem, StatsDefs, System 

EXPORTS Communicationlnternal, OISCPDefs, Router 
SHARES BufferDefs = 
BEGIN OPEN DriverDefs, OISCPDefs, OISCPTypes, Socket, Socketlnternal, StatsDefs; 

-- Many of these variables must eventually Jive in outerspace so that multiple MOSs 
-- access the same router variables. The modules in the primary MOS will have the 
-- proceses and will perform the initialization of the "globals", while the others will not. 

-- The lock covers both Socketlmpl and Routerlmpl, specifically the socket objects, 
-- the socket table, and spare socket /D counter. These will aI/live in outerspace. 
-- The monitor locks some variables on the global frame too. They can be MOS specific. 

-- switches and variables that don't change during execution unless for diagnostics 
primaryMDS: PUBLIC BOOLEAN ~ TRUE; -- we are in the primary MOS. 
routersFunction: PUBLIC SpecialCommunicatian.RoutersFunctian ~ vanillaRouting; 
myHost!D: OISCPDefs.OisHostlD; -- processor /D of this system element 
checklt: PUBLIC BOOLEAN ~ TRUE; -- checksums on for everybody 
driverLoopback: BOOLEAN ~ FALSE; --/oopback in router' 
stormy: BOOLEAN ~ FALSE; -- storms for debugging are not on 

initialSpareSocketlD: OISCPDefs.oisSocketiD = [10Q1]; 

-- oiscp router object for the dispatcher. There will only be one for aI/ MOSs, but it 
-- can live on all global frame instances or we can put it in hyperspace and have the 
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-- dispatcher access it via a long painter. The former is preferable. 
oiscpRouter: DriverDefs.RouterObject ~ 

[input: LOO P H 0 LE[ReceivePacket], broadcast: LOO PH OLE[Send BroadcastPacket] I 
add Network: Router.AddNetwork, removeNetwork: Router.RemoveNetwork, 
stateChanged: Rauter.StateChanged]; 

-- monitor protected data. 
-- parameters for killing packets for debugging 
lightning: INTEGER ~ 30; 
bolt: INTEGER ~ 10; 
--I think only the following need be in outerspace, accesible via a pointer since these 
-- will be touched by multiple MOS processes via their copy of Routerlmpl and Socketlmpl. 
socketRouterLock: PUBLIC MONITORLOCK; 

--lock for the router and aI/ the sockets. 
-- Some day the socket/Os in use wiII be remembered across wrap around, and maybe 
-- the rebooting of Pilot.. . 
spareSocketlD: OISCPDefs.OisSocketlD; 

. -- socket table 
sacketTable: Router.SacketT able; 

-- various Glitches generated by the router 
IIlegalOisPktLength: ERROR = CODE; 

-- Cool PiOcedures 

-- This procedure assigns a temporary socket number in an OisAddress. 
-- Some day the active socket numbers in use will be kept around, so that on wrap 
-- around an unused number will be assigned. When the system element is connec~ed to 
-- more than one network, this procedure must return a list of OisAddress. 
AssignOisAdd ress: PUBLIC ENTRY PROCEDURE 

RETURNS [locaIAddr: OISCPDefs.OisAddress] = 
B=GIN 
lacalAddr ~ [net: unknawnNetlD, host: myHostlD, socket: spareSocketID]; 
IF (spareSacketlD ~ [spareSocketlD + 1]) OISCPDefs.OisSocketID[O] THEN 

spareSacketiD ~ initialSpareSacketlD; 
END; -- AssignOisAddress 

-- This procedure is just like the previous one except that the network number is relative 
-- to the destination network. That is, we pick that one of our locally connected 
-- networks that is the best way to get to destNet, with the hope that it is the best 
-- way to get from destNet to us. 

AssignDestinationRelativeOisAddress: PUBLIC ENTRY PROCEDURE [destNet: OisNet!D] 
RETURNS [lacaIAddr: OISCPDefs.OisAddress] = 
BEGIN 
lacalAddr ~ 

[net: Rauter.FindDestinatianRelativeNetID[destNet], host: myHostlD, 
socket: spareSocketID]; 

. IF (spareSacketlD ~ [spareSocketlD + 1]) = OISCPDefs.OisSocketlD[O] THEN 

spareSocketlD ~ initialSpareSocketlD; 
END; -- AssignpestinationRelativeOisAddress 

-- This procedure tel/s the O/SCP Router about a new socket. 

AddSocket: PUSLIC ENTRY P~OCEDURE IsH: SocketHandle] = 
BEGIN 
-- add new.socket to the head of the table 
sH.neA1: ~ socketTab!e.first; 
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socketTableJirst ~ sH; 
socketTable.length ~ socketTable.length + 1; 
END; -- AddSocket 

-- This procedure removes a socket from the D/SCP Router's tables. 

RemoveSocket: PUBLIC ENTRY PROCEDURE [sH: SocketHandle] = 
BEGIN 
previousSH: SocketHandle; 
IF socketTable.first = sH THEN socketTable.first ~ sH.next 
ELSE 

BEGIN 
previousSH ~ socketTable.first; 
UNTIL previousSH = NIL DO 

IF previousSH.next = sH THEN BEGIN previousSH.next ~ sH.next; EXIT; END; 
previousSH ~ previousSH.next; 
ENDLOOP; 

END; 
socketTable.length ~ socketTable.length - 1; 
END; -- RemoveSocket 

-- This is not an entry procedure because we change it only for debugging and can 
-- live with a race condition. 

SetOisStormy: PUBLIC PROCEDURE [new: BOOLEAN] = BEGIN stormy ~ new; END; 
-- SetDisStormy 

-- This is not an entry procedure because we change it only for debugging and can 
--live with a race condition. 

SetOisCtieckit: PUBLIC PROCEDURE [new: BOOLEAN] = BEGIN checklt ~ new; END; 
-- SetOisChecklt 

-- This is not an entry procedure because we change it only for debugging a,nd can 
--live with a race condition. 

SetOisDriverLoopback: PUBLIC PROCEDURE [new: BOOLEAN] = 
BEGIN driverLoopback .~ new; END; -- SetOisDriverLoopback 

-~ This procedure returns the processor ID of this machine. 

FindMyHostlD: PUBLIC PROCEDURE RETURNS [OisHostID] = 
BEGIN RETURN[myHostlD]; END; -- FindMyHostlD 

GetOisPacketTextLength: PUBLIC PROCEDURE [b: OisBuffer] RETURNS [CARDINAL] = 
BEGIN RETURN[b.oisPktLength - bytesPerOisPktHeader]; END; 

-- GetOisPacketTextLength 

SetOisPacketTextLength: PUBLIC PROCEDURE [b: OisBuffer, len: CARDINAL] = 
BEGIN 
IF len IN [O .. bytesPerOisPktText] THEN 

b.oisPktLength ~ len + bytesPerOisPktHeader 
ELSE IF doDebug THEN Glitch[lIlegaIOisPktLength]; 
END; -- SetOisPacketTextLength 

SetOisPacketLength: PUBLIC PROCEDURE [b: OisBuffer, len: CARDINAL] = 
BEGIN 
IF len IN [bytesPerOisPktHeader .. maxBytesPerOisPkt] THEN b.oisPktLength ~ len 
ELSE IF doDebug THEN Glitch[lIlegaIOisPktLength]; 
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END; -- SetOisPacketLength 

--GetDoStats: PUBLIC PROCEDURE RETURNS {BOOLEAN] = 
--BEGIN 
--RETURN[doStats]: 
--END; -- -- GetDoStats 

-- Hot Procedures 

-- This procedure transmits a packet over a locally connected network. 
-- The procedure assumes that all fields of the buffer have been filled in appropriately, 
-- except the encapsulation and buffer length which depend on the network. If the 
-- packet is destined for a local socket and we do NOT want to do loopback at the 
-- driver or at the network, then it gets looped back here. Broadcast 
-- packets are NOT delivered to the source socket. 
-- Packets are no longer copied into system buffers. 
-- The caller owns the buffer UNLESS it is a system buffer_ 

, SendPacket': PUBLIC PROCEDURE [b: OisBuffer] = 
BEGIN 

IF doStorms AND stormy AND PacketHit[b] THEN RETURN; -- for debugging only 

IF b.destination.host = myHostiD AND NOT driverLoopback THEN 
-- packet is for a local socket; broadcast packets are not delivered locally 
BEGIN 
IF NOT DeliveredToLocaISocket[b] THEN 

IF doStats THEN Statlncr[statJunkOisForUsNoLocaISocket]; -- no socket 

END 
ELSE 

-- packet is for a remote machine 
BEGIN 
--If the buffer is a crate (the send data is not in tbe buffer) then copy the header 
-- info and data to a system buffer before transmission. If the destination net is 
-- inaccessible then we will have suffered the overhead of coputing a checksum, 
-- and maybe a copy, but we don't expect inaccessible nets that often. 
-- set the checksum if appropriate 
IF checklt THEN Checksums.SetChecksum[b] ELSE b.checksum ~ 177777B; 
IF (b.size # big) AND (b.userData # NIL) THEN 

BEGIN 
copiedB: OisBuffer ~ GetFreeOisBufferD; 
CommUtiIDefs.CopyLong[ 

from: @b.checksum, nwords: bytesPerOisPktHeader/2, 
to: @copiedB.checksum]; 

CommUtilDefs.CopyLong [ 
from: b.userData, nwords: (b.userDataLength + 1)12, 
-- we take an extra byte if byte count is odd 
to: @copiedB.oisBody]; 

b.status ~ LOOPHOLE[Router.FindNetworkAndTransmit[copiedB]]; 
END 

ELSE BEGIN [] ~ Router.FindNetworkAndTransmit[b]; END; 
END; 

END; -- SendPacket 

-- Tl1is procedure is called by the Dispatcher when it sees a valid ois packet in a system 
-- buffer_ The procedure checks the checksum field and then routes the packet to a 
--local socket. If this is an internetwork router, then the packets are forwarded over 
-- a suitable network. We now own this packet. 
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ReceivePacket: PUBLIC PROCEDURE [b: OisBuffer] = 
BEGIN . 
bad Checksum: BOOLEAN; 
destHost: OisHostlD +- b.destination.host; 

IF (badCheeksum +- IF cheeklt THEN NOT Cheeksums.TestChecksum[b] ELSE FALSE) 
THEN 
-- hardware says ok, but bad end-to-end software checksum. 
BEGIN 
IF doStats THEN 

BEGiN 
Statl ner[ statReceived BadOisChecksu m]; 
Statlncr[statOisD iscarded]; 
END; 

b.requeueProcedure[b]; -- done with this packet 
RETURN; 
END; 

-- packet is in good shape, route it. 

iF doStorms AND stormy AND PacketHit[b] THEN 

BEGIN b.requeueProcedure[b]; RETURN; END; -- for debugging only 

IF destHost = myHostlD OR destHost = allHostiDs THEN 

BEGIN -- incomming packet for us (we may have broadcast it) 
IF NOT DeliveredToLocaISocket[b] THEN 

BEGIN 
-- routing information socket is part of router in another module 
IF b.destination.socket = routinglnformationSocket THEN 

Router.RoutinglnformationPacket[b] -- we still own this packet! 

ELSE 
BEGIN -- packet for unknown socket 
IF doStats THEN 

IF destHost # allHostlDs THEN Statlncr[statJunkOisForUsNoLocaISocket] 
ELSE Statlncr[statJunkBroadcastOis]; 

END; . 

END; 

b.requeueProcedure[b]; -- done with this packet 

END 
ELSE 

IF routersFunction = interNetworkRouting THEN 

BEGIN 
Router.ForwardPacket[b]; -- dispatcher returns to system pool 

END 
ELSE 

BEGIN 
IF doStats THEN Statlncr[statOisDiscarded]; 
b.requeueProcedure[b]; -- we got the packet when we shouldn't hava! 

END; 

END; -- ReceivePacket 

-- Hot, except should really not exist; therefor cold? 
-- This procedure attempts to hit a packet with a bolt of lightening, and if it succeeds, 
-- then it returns true else false. The caller dispenses with the buffer. 
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PacketHit: ENTRY PROCEDURE [b: OisBuffer] R~RNS [BOOLEAN] = 
BEGIN 
IF (lightning +- lightning + 1) ) bolt OR lightnin~ < 0 THEN 

BEGIN 
IF lightning> bolt THEN 

BEGiN 
IF bolt) 100 THEN 

BEGIN 
randLong: LONG CARDINAL +- System.GetClockPulses[]; 
rand: CARDINAL +- Inline.LowHalf[randLong]; 
lightning +- -INTEGER[rand MOD 20B]; 
bolt +- 10; 
END 

ELSE BEGIN lightning +- 0; bolt +- bolt + 1; END; 

END; 

IF doStats THEN Statlncr[statZappedP]; 
RETURN[TRUE]; 
END 

ELSE RETURN[FALSE]; 

END; -- PacketHit 

-- This procedure finds a local socket object to deliver the packet to, and if it succeeds, 
-- then it returns true else false. The caller dispenses with the buffer .. 

DeliveredToLocalSocket: ENTRY PROCEDURE [b: OisBuffer] RETURNS [BOOLEAN] = 
BEGIN 
ENABLE UNWIND =) NULL; 

destSocket: OisSocketlD +- b.destination.socket; 
sH: SocketHandle; 
-- find the correct socket for this packet 
FOR sH +- socketTable.first, sH.next UNTIL sH = NIL DO 

IF sH.locaIAddr.socket = destSocket THEN 
BEGIN EnqueueNewlnput[sH, b]; RETURN[rnUE]; END; 

ENDLOOP; 

RETURN[FALSE]; 

.END; -- DeliveredToLoca/Socket 

-- This procedure enqueues a new input packet at the socket object. 
-- The incoming buffer may be from a local socket, or from a network driver. 
-- The caller of this routine returns this buffer appropriately. 

EnqueueNewlnput: INTERNAL PROCEDURE [sH: SocketHandle, b: OISCPDefs.OisSuffer] = 
INLINE 
BEGIN 
ENABLE UNWIND =) NULL; 
LongPhysicalRecordHandle: TYPE = LONG POINTER TO Socket.PhysicaIRecord; 
fromBlock, toBlock: Environment.Block; 
nBytes: CARDINAL; 

getBuffer: OisBuffer +-
SELECT TRUE FROM 

sH.channelState = aborted =) NIL, 

sH.bufferPoolType = normal =) MaybeGetFreeReceiveOisBufferFromPool[ 
@sH.pooIObject], 

sH.bufferPoc,>IType = crate =) DequeueOis[@sH.pendingUserGetQueue], 
ENDCASE =) NIL; 

-- Copy b into the first OisBuffer on the pendingGetQueue, if there is one. 
IF (getBuffer # NiL) THEN 

BEGIN' 
getBuffer.status +- LOOPHOLE[Router.XmitStatus[goodCompletion]]; 
-- assum~ always good 
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-- perform the copy. There are 4 cases 
IF getBuffer.size = user AND b.size = user THEN 

-- both getBuffer and b are crates 
BEGIN 
CommUtiIDefs.CopyLong[ 

-- copy the header 
from: @b.checksum, nwords: slzE[OISPktHeaderRecord], 
to: @LOOPHOLE[getBuffer.userPtr, LongPhysicaIRecordHandle].header]; 

fromB!ock ~ [b.userData, 0, b.userDataLength]; 
toBlock ~ [getBuffer.userData, 0, getBuffer.userDataLength]; 
nBytes ~ ByteBIt.ByteBlt[toBlock, fromBlock]; 
IF getBuffer.userDataLength < b.userDataLength THEN 

getBuffer.status ~ LOOPHOLE[Router.XmitStatus[crateTooSmall]] 
END 

ELSE 
IF getBuffer.size = user AND b.size = big THEN 

-- getBuffer is a crate, b is a big buffer 
B~GIN 

CommUtilDefs.CopyLong [ 
-- copy the header 
from: @b.checksum, nwords: slzE[OISPktHeaderRecord], 
to: @LOOPHOLE[getBuffer.userPtr, LongPhysicaIRecordHandle].header]; 

fromBlock ~ [@b.oisBody, 0, (b.oisPktLength - bytesPerOisPktHeader)]; 
toBlock ~ [getBuffer.userData, 0, getBuffer.userDataLength]; 
nBytes (- ByteBIt.ByteBlt[toBlock, fromBldck]; 
IF getBuffer.userDataLength < (b.oisPktLength - bytesPerOisPktHeader) 

THEN getBuffer.status ~ LOOPHOLE[Router.XmitStatus[crateTooSmall]] 
END 

ELSE . 
IF getBuffer.size = big AND b.size = user THEN 

-- getBuffer is a full sized OisBuffer, b is a crate. No need to check sizes 
BEGIN 
CommUtiiDefs.CopyLong [ 

from: @b.checksum, nwords: slzE[OISPktHeaderRecord], 
to: @getBuffer.checksum]; 

from Block ~ [b.userData, 0, b.userDataLength]; 
toBlock ~ [@getBuffer.oisBody, 0, bytesPerOisPktText]; 
nBytes ~ ByteBIt.ByteBlt[toBlock, fromBlock]; 
END 

ELSE 
IF getBuffer.size = big AND b.size = big THEN 

-- getBuffer is full sized OisBuffer, therefore no need to check length 
CommUtilDefs.CopyLong[ 

from: @b.checksum, nwords: (b.oisPktLength + 1)12, 
to: @getBuffer.checksum]; 

IF (sH.bufferPooIType = normal) THEN 
BEGIN . 
EriqueueOis[@sH.completedReceiveQueue, getBuffer]; 
BROADCAST sH.newReceivelnput; . 
END 

ELSE 
BEGIN 
EnqueueOis[@sH.completedUserGetQueue, getBuffer]; 
BROADCAST sH.newUserlnput; . 
END; 

END 
ELSE IF DriverDefs.doStats THEN StatsDefs.Statlncr[statOislnputQueueOverflow]; 
-- funny name 

END; -- EnqueueNewlnput 
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-- This procedure causes a broadcast packet to be sent out over the right network. 

SendB roadcastPacket: PUBLIC PROCEDURE [b: OisBuffer] = BEGIN ERROR; END; 
-- SendBroadcastPacket 

--Cold Procedures 

-- This procedure turns the router on. The Communication software is written with the 
-- idea of eventually turning the code on and off during execution, and so we should 
-- get the latest values of netlD and hostlD when being turned back on. 

OisRouterOn: PUBLIC PROCEDURE = 
BEGIN 
OisRouter ActivateD; 
Router.RoutingTableOnD; 
DriverDefs.SetOisRouter[@oiscpRouter]; 
END; -- OisRouterOn 

OisRcuterActivate: ENTRY PROCEDURE = INlINE 
BEGIN . 
myHostlD ~ SpeciaISystem.GetProcessorID[]; 
IF primaryMDS THEN socketTable ~ [length: 0, first: NIL]; 
END; -- OisRouterActivate . 

OisRouterOff: PUBLIC PROCEDURE = 
BEGIN 
DriverDefs.SetOisRouter[NIL]; 
OisRouterDeactivateD; 
Router.RoutingTableOffD; 
END; -- OfsRouterOff 

OisRouterDeactivate: ENTRY PROCEDURE = INLINE 
BEGIN 
-- cleanup the socket table. 
--IF primaryMDS THEN 

END; -- OisRouterDeactivate 

--Cold 
-- initialization 

IF primaryMDS THEN spareSocketlD ~ initialSpareSocketlD; 

END. -- Routerlmpl module. 

LOG 

Time: January 19, 1980 4:05 PM By: Dalal Action: Split O/SCPRouter into two. 
Time: January 21, 1980 6:07 PM By: Dalal Action: one lock for Socketlmpl and Routerlmpl. 
Time: March 13; 1980 4:55 PM By: BLyon Action: modified SendPacket. 

B 

Time:'March 18, 1980 4:09 PM By: BLyon Action: Modified EnqueueNewlnput where it gets an in 
"put buffer. . 
Time: Io/lay 12, 1980 6:38 PM By: BLyon Action: Put checksum into microcode (switched order pa 
~ ~ rameters too). 
Time: May 16, 1980 10:07 AM PM By: BL~'on Action: Removed aI/ ShortenPoinier to allow multipl 
··e MDS. . 
Time: June 30; 1980 1:02 PM By: BLyon Action: Checkit init to FALSE instead of TRUE.. 
Time: July 22, 1980 11:03 AM By: BL'yon Action: Checkit changed back to TRUE; checksums stuf 
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* */ put in seperate modules; we now receive out own broadcasts. 
Time: August 1, 1980 1:29 PM By: BLyon Action: rep/aced internetRouter by routersFunction. 
Time: September 13, 1980 6:15 PM By: HGM Action: Add StateChanged. 

9 

Time: September 18, 1980 3:34 PM By: BLyon Action: AssignOisAddress puts unknownNetlD in n 
**etwork field rather than primaryNetlD. 

Routerlmpl.mesa. 1S-Sep-SO 15:36:03 9 



RoutingTablelmpl.mesa. 19-5ep-80 11 :37:59 

__ RoutinaTablelmol mesa (fast edited bv. BLvon on: Seotember 19_ 1980 11:36 AM) 

-- F~ ~~ti;n:'"ih~ "i;;ple~~~ia-ij~~ ~od~i~ 'f~r-ih-~ "Pliot -6iSCpi?~~i~;'~ ~~~ting table. 

DIRECTORY' 
BufferDefs: FROM "BufferDefs". -- only for SHARES 
Checksums USING [lncrOisTransportControIAndUpdateChecksum], 
Communicationlnternal USING 0, -- EXPORTS 
DriverDefs USING [ 

doDebug, doStats. GetDeviceChain, GetSystemBufferPool, Glitch. Network], 
Heap USING [FreeNode, MakeNode], 
OISCPDefs USING [ 

GetFreeOisBuffer, GetOisPacketTextLength, SetOisPacketTextLength, 
ReturnFreeOisBuffer; OisBuffer, OisNetlD. OisHostlD], 

OISCPTypes USING [ , 

allHostlDs, routinglnformationSocket, unknownHostlD, unknownNetlD], 
Process USING [Detach, MsecToTicks, SetTimeout], 
Router USING [ 

checklt, FindMyHostlD, routersFunction, Nibble, primaryMDS, RoutingTableEntry, 
RoutingTableObject, routinglnfoRequest, routinglnfoResponse, RoutinglnfoTuple, 
Send Packet, XmitStatus], 

StatsDefs USING [Statlncr], 
SpecialCommunication USING [RoutersFunction]. 
SpecialSystem USING [NetworkNumber]; 

RoutingTablelmpl: MONITOR 

IMPORTS CheCKsums, DriverDefs, Heap, OISCPDefs, Process, Router, StatsDefs 
EXPORTS Communicationlnternal, Router, SpecialCommunication 
SHARES BufferDefs = 
BEGIN 
OPEN DriverDefs, OISCPDefs, OISCPTypes, Router, StatsDefs, SpecialCommunication; 

-- Many of these variables must eventually Jive in outerspace so that multiple MOSs 
-- access the same router variables. The modules in the primary MOS will have the 
-- proceses and will perform the initialization of the "globals", while the others will not. 

-- monitor data 
systemBufferPool: BufferDefs.BufferPool; 
myHostlD: OISCPDefs.OisHostlD; -- host ID of this system element 
-- routing table constants and variables 
-- network ids and now 32 bits. Therefore numberOfNets, LegalNets, destNet, net, will 
-- have to change. Righrt now we will use the low order bits of the Network Number; 
routir.gTableHead: RoutingTableEntry ~ NIL; 

oneHop: Nibble = 1;,- delay to local network is assumd to be one router hop. 
updateCycles: Nibble = 4; -- number of routing table update cycles. 
maxRouterDelay: CARDINAL = 15; -- max number of router hops 
maxlnternetrouterHops: CARDINAL = 15; -- max number of internetrouter hops 
-- controlling the entr~' processes 
iNRpleaseStop, pleaseStop: BOOLEAN; -- switch to tell the processes to stop 
ro uti ng Tab leU pd ate Timer, responseF rom I nternetRo uter, internetRouterTimer: 

CONDITION; 

routingTableFork, internetRouterServerFork: PROCESS; 

-- various Glitches generated by the Router 
RoutingTableScrambled: ERROR = CODE; 

--Hot Procedures 

-- Routing list manipulation Routines 
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-- This orocedure searches for an entrv with destNetwork field eaual to num and returns 
-- ih~t ~~try-~;d th~ pr~vjo-u"; ~;t~';' "j; th"~" ~ntry-~~~~oi be" i~~nd -'th~~ ~ i; NIL"a~d - --" -
-- prev is undefined. 11 the entry is the first on the list then prev is NIL. 
FindNetworkNumber: PROCEDURE [num: SpeciaISystem.NetworkNumber] 

RETURNS [e. prev: RoutingTableEntry] = 
BEGIN 
e ~ routingTableHead; 
prev ~ NIL; 

UNTIL (e = NIL) OR (e.destNetwork 
END; 

num) DO prev ~ e; e ~ e.next; END LOOP; 

-- This procedure searches for an entry with network field equal to net and returns 
-- that entry and the previous entry. If the entry cannot be found then e is NIL and 
-- prev is undefined. If the entry is the first on the Ii$t then prev is NIL. 

FindNetwork: PROCEDURE [net: DriverDefs.Network] 
RETURNS [e, prev: RoutingTableEntry] = 
BEGIN 
e ~ routingTableHead; 
prev ~ NIL; 

UNTIL (e = NIL) OR (e. network net) DO prev ~ e; e ~ e.next; END LOOP; 

END; 

-- This procedure removes RoutingTableEntry e from the list. prev is the previous entry. 
-- to e. If prev is not known then its value is NIL. 

RemoveEntry: PROCEDURE [e: RoutingTableEntry, prev: RoutingTableEntry ~ NIL] = 
BEGIN . 
temp: RoutingTableEntry ~ routingTableHead; 
IF prelJ = NIL THEN 

BEGIN ' 
UNTIL (temp = NIL) OR (temp = e) DO prev ~ temp; temp ~ temp.next; ENDLOOP; 

END; 

IF doDebug AND (temp = NIL) THEN Glitch[RoutingTableScrambled]; 
"IF prev = N.IL THEN routingTableHead ~ e.next 
ELSE 

BEGIN 
IF doDebug AND (prev.next # e) THEN Glitch[RoutingTableScrambled]; 
IF doDebug AND (prev.next = NIL) THEN Glitch[RoutingTableScrambled]; 
prev.next to e.next; 
END; 

e.next ~ NIL; 

END; 

-- This procedure adds an entry to the beginning of the Routingtable list. 

AddEntry: PROCEDURE [e: RoutingTableEntry] = 
BEGIN e.next to routingTableHead; routingTableHead ~ e; END; 

MoveToHeadOfTable: PROCEDURE [ 

e: RoutingTableEntry, prev: RoutingTableEntry ~ NIL] = INLINE 

BEGIN 
IF e # routing~ableHead THEN BEGIN RemoveEntry[e, prev]; AddEntry[e]; END; 

END; 

FindNetworkAndTransmit: PUBLIC ENTRY PROCEDURE [b: OisBuffer] 
RETURNS [st~t: XmitStatus] = 
BEGIN 
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ENABLE UNWIND =) NULL; 
destHost: OisHostiD +- b.destination.host; 
nextHost: OisHostlD; 
network: Network; 
e, prev: RoutingTableEntry; 

[e, prev] +- FindNetworkNumber[b.destination.net]; 
IF e = NIL THEN 

BEGIN -- outgoing packet for unknown net, 
IF doStats THEN Statlncr[statOisSentNowhere]; 
-- return b to the system buffer pool 
stat +- XmitStatus[noRouteToNetwork]; 
IF b.pool = systemBufferPool THEN ReturnFreeOisBuffer[b] 
ELSE b.status +- LOOPHOLE[stat]; 
RETURN; 
END; 

MoveToHeadOfTable[e, prev]; 
-- outgoing packet to be transmitted over the correct network 
network +- e.network; 
IF (nextHost +- e.route) = unknownHostlD THEN nextHost +- destHost; -- intranet 
stat +- XmitStatus[goodCompletion]; 
netVlork.encapsulateOis[b,. nextHost]; 
IF (b.pool # systemBufferPool) THEN 

BEGIN 
-- synchronous buffer seod 
b.status +- LOOPHOLE[stat]; 
b.sendlnProgress +- TRUE; 
b.requeueProcedure +- NotifyTransmitCompleted; 
network.sendBuffer[b]; " 
WHILE (b.sendlnProgress) DO WAIT b.sendCompleted; ENDLOOP; 
END 

ELSE network.sendBuffer[b]; -- system buffers are sent asynchronously 
RETURN; 
END; -- FindNetworkAndTransmit 

NotifyTransmitCompleted: ENTRY PROCEDURE [b: -SufferDefs.Buffer] = 
BEGIN b.sendlnProgress +- FALSE; NOTIFY b.sendCompleted; END; 

ForwardPacket: PUBLIC ENTRY PROCEDURE [b: OisBuffer] = 
BEGIN 
ENABLE UNWIND = > NULL; 
nextHost: OisHostlD; 
e, prev: RoutingTableEntry; 
network: Netv.'ork; 

-- see if we have traversed max number of internet routers already 
IF b.oisTransportControJ > = maxlnternetrouterHops THEN 

BEGIN 
-- return b to the system buffer pool 
ReturnFreeOisBuffer[b]; 
RETURN; 
END; 

[e, prev] +- FindNetworkNumber[b.destination.net]; 
IF e = NIL THEN 
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BEGIN -- outgoing packet for unknown net 
IF doStats THEN Statlncr[statOisNotForwarded]; 
b.status +- LOO P H 0 LE[XmitStatus[noRoute T oNetwork]]; 
-- return b to the system buffer pool 
Retu rnFreeOisBuffer[b]; 
-- some day an error protocol packet will be sent back to the source 

END 
ELSE 

BEGIN -- outgoing packet 
MoveToHeadOfTable[e, prev]; 
-- increment the hop count (oisTransportControl and update the checksum if appropriate 
IF checklt THEN Checksums.lncrOisTransportControIAndUpdateChecksum[b] 
ELSE b.oisTransportControl +- b.oisTransportControl + 1; 

. -- now transmit it over the correct network 
network +- e.network; • 
IF (nextHost +- e.route) = unknownHostlD THEN nextHost +- b.destination.host; 
--same net 
network.encapsu lateOis[b, nextHost]; 
network.sendBuffer[b]; 
IF doStats THEN Statlncr[statOisForwarded]; 
END; 

END; -- ForwardPacket 

-- Cool Procedures 
-- This procedure tell the D/SCP Router about a new network. 

AddNetwo rk: PUBLIC ENTRY PROCEDURE [newNetwork: Network] = 
BEGIN AddNetworkLocked[newNetwork]; END; -- AddNetwork 

-- This procedure tell the D/SCP Router about a new network. 

AddNetworkLocked: PRIVATE PROCEDURE [newNetwork: Network] = 
BEGIN 
unknownNetldEntry, e: RoutingTableEntry; 
IF NOT newNetwork.alive THEN RETURN; 
-- network must be alive to be added to table 
[e, ] +- FindNetworkNumber[newNetwork.netNumber]; 
IF newNetwork.netNumber = unknownNetlD THEN 

BEGIN 
Process. Detach [FORK Pro beAn I nternetRouter[ newNetwork]]; 
-- this will help find the net number 
IF e # NIL THEN RETURN; 
-- do not add a network of unknown number if an unknown number network already exists 

END; 
IF e = NIL THEN 

BEGIN e +- Heap~MakeNode[n: slzE[RoutingTableObject]]; AddEntry[e]; END; 
" et +- RoutingTableObject[ 

next: e.next, destNetwork: newNetwork.netNumber, delay: oneHop, 
timeUnits: updateCycles, route: unknownHostlD, network: newNetwork]; 

-- if an unKnownNetiD network does not exist, then then make an entry for it 
-- using this network. 
[unknownNetldEntry, ] +- FindNetworkNumber[unknownNetlD]; 
IF unknownNetldEntry = NIL THEN 

BEGIN ." 
unknownNetldEntry +- Heap.MakeNode[n: slzE[RoutingTableObject]]; 
unknownNetidEntryt +- RoutingTableObject[ 

next:, destNetwork: unknownNeUD, delay: oneHop, timeUnits: updateCycles, 
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route: unknownHostlD, network: newNetwork]; 
AddEntry[ unknownNetldEntry]; 
END; 

END; -- AddNetworkLocked 

-- This procedure removes a network from the D/SCP Router's tables. 

RemoveNetwo rk: PUBLIC ENTRY PROCEDURE [oldNetwork: Network] = 
BEGIN 
RemoveNetworkLocked[oldNetwork]; 
-- we may have removed the unknownNetlD network; this will be replace by 
-- RoutingTableUpdater. It is not done here because of deadlock problems with Boss. 
NOTIFY routingTableUpdateTimer; 
END; -- RemoveNetwork 

-- This procedure removes a network from the O/SCP Router's tables. 

RemoveNetworkLock~d: PRIVATE PROCEDURE [oldNetwork: Network] = 
BEGIN 
e: RoutingTableEntry; 
DO 

[e, ] ~ FindNetwork[oldNetwork]; 
IF e = NIL THEN EXIT; 
RemoveEntry[e]; 
Heap.FreeNode[p: e]; 
END lOOP; 

END; -- RemoveNetworkLocked 

State Changed: PUBLIC ENTRY PROCEDURE [network: Network] = 
BEGIN 
RemoveNetworkLocked[network]; 
.AddNetworkLocked[network]; 
-- if the state changed on the unknownNetlD network then that entry was 
-- possibly deleted and NOT added back in; therefore, a new one must be found. 
-- The replacement is not done here because of deadlock problems with Boss. 
NOTIFY routingTableUpdateTimer; 
END; -- State Changed 

RoutinglnformationPacket: PUBLIC PROCEDURE [b: OisBuffer] = 
BEGIN 
newDelay: INTEGER; 
objectNetlD: OlsNetlD; 
sameRoute, betterDelay, awfulDelay, newNetwork: BOOLEAN; 
localRouterDelay: INTEGER = 1; 
newRoute: OisHostlD = b.source.host; 
e: RoutingTableEntry; 
-- tricky, incomingNetwork must not become a dangling pointer while we don't have 
-- the monitor locked. This could happen if the network over which the packet arrived 
-- was removed. Sigh ... 
incomingNer.'1ork: Network = b.network; 
routingPacketType: CARDINAL = b.oisWords[O]; 
routinglnfoLength: CARDINAL = GetOisPacketTextLength[b] - 2; -- first word 
routinglnfo: lONG POINTER TO RoutinglhfoTuple ~ LOOPHOLE[@b.oisWords[1]]; 

UpdateUnnumberedNetTable: PROCEDURE = INLfNE 
BEGIN 
IF incomingNetwork.netNumber # unknownNetlD THEN RETURN; 
incomingNetwork.netNumber ~ b.source.net; 
Add Netwo rkLocked [i nco mingNetwork]; 
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END; -- UpdateUnnumberedNetTable 

UpdateRoutingTable: PROCEDURE = INLINE 
BEGIN 
THROUGH [O .. routinglnfoLength/(2*sIZE[RoutinglnfoTuple])) DO 

newDelay ~ routinglnfo.int~rrouterDelay + localRouterDelay; 
objectNetlD ~ routinglnfo.objectNetID; 
routinglnfo ~ routing Info + slzE[RoutinglnfoTuple]; 

. [e, ] ~ FindNetworkNumber[objectNetID]; 
IF e = Nil OR newDelay = oneHop THEN LOOP; 
sameRoute ~ e.route = newRoute AND e.network incoming Network; 
betterDelay ~ newDelay < e.delay; 
aWfulDelay ~ newDelay > maxRouterDelay; 
newNetwork ~ e.network = Nil; 
IF sameRoute THEN 

BEGIN 
e.delay ~ newDelay; 
IF NOT awfulDelay THEN e.timeUnits ~ updateCycles; 
END 

ELSE 
IF (newNetwork AND NOT awfulDelay) OR (NOT newNetwork AND betterDelay) 
THEN· • . 
e1' ~ RoutingTableObject[ 

next: e.next, destNetwork: objectNetlD, delay: newDelay, 
·timeUnits: updateCycles, route: newRoute, network: incomingNetwork]; 

ENDlOOP; 
END; -- UpdateRoutingTable 

ExaminePacket: ENTRY PROCEDURE = INLINE 
BEGIN UpdateUnnumberedNetTableD; UpdateRoutingTableD; END; 

-- ExaminePacket 

-- main body of the procedure 
. IF b.packetType # routing Information OR newRoute unknownHostlD OR 

incomingNetwork = NIL THEN RETURN; . 
IF doStats THEN Statlncr[statOisGatewayPacketsRecv]; 
IF routersFunction = interNetworkRouting AND routingPacketType 

routinglnfoRequest THEN 
BEGIN 
-- we hope at this pOint that incoming Network isn't a dangling pointer 
SendRoutinglnfoResponse[newRoute, incomingNetwork]; 
RETURN; 
END; 

IF routingPacketType = routinglnfoResponse THEN ExaminePacketD; 
END; -- RoutinglnformationPacket 

-- This procedure sends out Routing Information Protocol Request packets when 
-- a new network is added to the O/SCP Router's tables. If the Network were to 
-- go away while we probe, we are in trouble, because we release the monitor when 
-- we do a wait. In general this is a bad thing, but we asume that broadcast networks 
--like the Ethernet will be the only ones over which we can bind the network number 
-- dynamically and they will be permenantish! 

ProbeAnlnternetRouter: PROCEDURE [network: Network] = 
BEGIN . 
b: OisBuffer; 

ResponseFromlnternetRouterPositive: ENTRY PROCEDURE RETURNS [BOOLEAN] = INLINE 
BEGIN 
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WAIT responseFromlnternetRouter; 
RETURN[network.netNumber # unknownNetID]; 
END; -- ResponseFromlnternetRouterPositive 

THROUGH [0 .. 10) UNTIL pleaseStop DO 
b +- GetFreeOisBuffer[]; 
b.oisTransportControl +- 0; 
b.packetType +- routing Information; 
SetOisPacketTextLength[b, 2]; -- just one word of data 
b.source +- b.destination +-

[net: unknownNetlD, hast: allHostlDs, socket: routinglnformationSocket]; 
b.source.host +- myHostlD; 
b.oisWords[O] +- routinglnfoRequest; 
Router.SendPacket[b]; . 
IF ResponseFromlnternetRouterPositiveD THEN EXIT; 
END lOOP; 

END; -- ProbeAnlnternetRouter 

-- This procedure sends out Routing Information Protocol Response packet on request. 
-- Note that this is not an ENTRY procedure even though we are touching a Network. 
-- RouterSee had a pointer to the Network, and we hope that this hasn't become a 
-- dangling pointer. 

SendRoutinglnfoResponse: PROCEDURE [to: OisHostlD, network: Network] = 
BEGIN END; -- SendRoutinglnfoResponse . 

-- This process wakes up every 30 seconds and sends out Routing Information 
. --- Protocol Response packets gratuitously, if this system element is an internet router. 

InternetRouterServer: ENTRY PROCEDURE = 
BEGIN 
UNTIL pleaseStop OM iNRpleaseStop DO WAIT internetRouterTimer; ENDLOOP; 
END; --lnterne,tRouterServer 

-- This process wakes up ellery 60 seconds. On awakening it goes through the 
-- routing table entries decrementing by one the time since the entry was last 
-- updated. If the time is zero, then the destination net is deemed unreachable. 

RoutingTableUpdater: ENTRY PROCEDURE = 
BEGIN 

Checl,UnknownNetidEntry: PROCEDURE = INLINE 
EEGIN 
unknownNetldEntry: RoutingTableEntry; 
network: DriverDefs.Network; 
[unknownNetldEntry, ] +- FindNetworkNumber[unknownNetlD]; 
IF {unknownNetidEntry = NIL} AND 

«network +- DriverDefs,GetDeviceChain[]) # NIL) THEN 
AddNetworkLocked[network]; 

END; -- CheckUnknownNetldEntry 

rte: RoutingTableEntry; 
UNTIL p!easeStop DO 

-- no need to probe an internet router, since they broadcast every 30 secs. 
rte +- routingTableHead; 
WHILE (rte # NIL) DO 

IF rte.delay # oneHop THEN 
BEGIN 
IF rte.timeUnits = 0 THEN 
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BEGIN 
temp: RoutingTableEntry +- rte; 
rte +- rte.next; 
RemoveEntry[temp ]; 
Heap.FreeNode[p: temp]; 
LOOP; 
END 

ELSE rte.timeUnits +- rte.timeUnits - 1; 
END; 

rte +- rte.next; 
ENDLOOP; 

CheckUnknownNetidEntryO; 
WAIT routingTableUpdateTimer; 
ENDLOOP; 

END; -- RoutingTableUpdater 

-- This returns the ID of the locally connected networkmost suitable to get to the 
-- destination network. 

FindDestinationRelativeNetlD: PUBLIC ENTRY PROCEDURE [destNet: OisNetlD] 
RETURNS [OisNetlD] = 
BEGIN 
e: RoutingTableEntry; 
[e] +- FindNetworkNumber[destNet]; 
IF e = NIL THEN RETURN[unknownNetlD] ELSE RETURN[e.network.netNumber]; 
END; -~ FindDestinationRelativeNetlD 

-- This procedure returns what the router is . 

GetRouterFunction: PUBLIC ENTRY PROCEDURE RETURNS [RoutersFunction] = 
BEGIN RETURN[routersFunction]; END; , 

--Cold Procedures 

-- The router must be told which function to perform. 
-- Race condition with RoutingTableOn and RoutingTableOff concerning 
-- FORKing and JOINing internetRouterServerFork. Races should not occur 
-- because all of these are very Cold and only this procedure is exported 
-- out of Pilot. 

SetRouterFunction: PUBLIC PROCEDURE [newFunction: RoutersFunction] 
RETURNS [oldFunction: RoutersFunction] = 
BEGIN 
joinThelNRServer: BOOLEAN +- FALSE; 
zombielNRServer: PROCESS; 

SetFunction: ENTRY PROCEDURE = INLlNE 
BEGIN 
old Function +- routersFunction; 
routersFunction +- newFunction; 
IF primaryMDS THEN 

SELECT TRUE FROM 
(newFunction = interNetworkRouting) AND (oldFunction = vanillaRouting) 

=) 
BEGIN 
iNRp!easeStop +- FALSE; 
internetRouterServerFork +- FORK InternetRouterServerD; 
END; 

(newfunction = vanillaRouting) AND (oldFunction = interNetworkRouting) 
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joinThelNRServer +- iNRpleaseStop +- TRUE; 
zombielNRServer +- internetRouterServerFork; 
NOTIFY internetRouterTimer; 
END; 

ENDCASE = > NULL; 
END; -- inline of SetFunction 

-- mainline code of SetRouterFunction 
SetFunction[]; 
IF jOlnThelNRServer THEN JOIN zombielNRServer; 
END; 

-- This procedure turns the router on. The Communication software is written with the 
-- idea of eventually turning the code on and off during execution, and so we should 
-- get the latest values of netlD when being 'turned back on. The processes asociated 
-- with the rou'ting ta'ble should be cleated only if this module is in the primary MOS. 

RoutingTableOn: PUBLIC PROCEDURE = 
BEGIN 
iNRpleaseStop +- pleaseStop +- FALSE; 
IF primaryMDS THEN 

BEGIN 
network: DriverDefs.Network +- DriverDefs.GetDeviceChain[]; 
RoutingTab!eActivateD; 
FOR network too network,·network.next UNTIL network = NIL DO 

AddNetwork[network]; ENDLOOP; 
IF routersFunction = interNetworkRouting THEN 

internetRouterServerFork +- FORK InternetRouterServer[]; 
routingTableFork +- FORK RoutingTableUpdater[]; 
END; 

END; -- RoutingTableOn 

RoutingTableActivate: ENTRY PROCEDURE = INLINE 
BEGIN 
routingTableHead +- NIL; 
systemBufferPool +- DriverDefs.GetSystemBufferPooIO; 
myHostlD too Router.FindMyHostlD[]; 
END; -- RoutingTableActivate 

RoutingTabJeOff: PUBLIC PROCEDURE = 
BEGIN 
IF primaryMDS THEN 

BEGIN 
RoutingTableDeactivate[]; 
JOIN routingTableForkO; 
IF routersFunction = interNetworkRouting THEN JOIN internetRouterServerFork; 
CleanUpRoutingTable[]; 
END; 

END; -- AoutingTableOff 

RoutingTableDeactivate: ENTRY PROCEDURE = INLINE 
BEGIN 
iNRpleaseStop +- pleaseStop +- TRUE; 
NOTIFY routingTableUpdateTimer; 
BROADCAST responseFromlnternetRouter; 
IF routersFunction = interNetworkRouting THEN NOTIFY internetRouterTimer; 
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END; -- RoutingTableOeactivate 

CleanUpRoutingTabJe: ENTRY PROCEDURE = INLINE 
BEGIN 
e, temp: RoutingTableEntry; 
e +- routingTableHead; 
WHILE e # NIL DO temp +- e; e +- e.next; Heap.FreeNode[p: temp]; ENDLOOP; 
END; -- RoutingTableOeactivate 

-- initialization (C,?ld) 

Process.SetTimeout[@routingTableUpdateTimer, Process.MsecToTicks[60000]J; 
Process.SetTi meout[@ responseFroml nternetRouter, Process.Msec T 0 Ticks[ 1000]]; 
Process.SetTimeout[@internetRouterTimer, Process.MsecTo Ticks[30000]]; 

END. -- RoutingTablelmpl modl,lle. 

LOG 

Time: January 19, 1980 4:05 PM By: Dalal Action: Split O/SCPRouter into two. 

10 

Time: March 13, 1980 5:11 PA,1 By: BLyon Action: FindNetworkAndTransmit synchronously sends 
**non-system buffers and asynchronously sends system buffers. 
Time: July 31, 1980 11:53 AM By: BLyon Action: replaced internetRouter with routersFunction an 
ud added Get/SetRoutersFunction. -
Time: August 5, 1980 4:25 PM By: BLyon Action: RoutingTable is now link.ed list and no such con 
**cept as primaryNetlD. 
Time: September 13, 1980' 6:15 PM By: HGM Action: Add StateChanged. 
Time: September 18, 1980 3:16 PM By: BLyon Action: modified StateChanged, Add/Delete Netw 
"ork. .. , removed FindPrimaryNetlD. 
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-- PilotCommUtil.mesa (last edited by: BLyon on: August 11, 1980 4:52 PM) 
-- Function: The implementation module for Pilot provided utilities. 

DIRECTORY 
Communicationlnternal USING 0, 
CommUtilDefs USING 0, . 
DriverDefs USING 0, 
Environment USING [wordsPerPage], 
Inline USING [COpy, LongCOPY, LowHalf], 
Process USING [MsecToTicks, SecondsToTicks, Ticks], 
PupDefs USING [Tocks], --EXPORTS Time Conversion stuff 
ResidentHeap USING [MakeNode, FreeNode, first64K], 
Runtime USING [CaIlDebugger], 
Space USING [ 

Handle, Create, defaultBase, defaultWindow, GetAttributes, GetHandle, 
PageFromLongPointer, Map, PageCount, Unmap, Delete, virtual Memory, 
LongPointer], . 

SpecialSpace USING [Ma.keSwappable, MakeResident], 
Zone USING [Status, BlockSize, Base]; 

PiiotCommUtil: PROGRAM 
IMPORTS Inline, Process, ResidentHeap, Runtime, Space, SpecialSpace 
EXPORTS Communicationlnternal, CommUtilDefs, DriverDefs, PupDefs = 
B=GIN 

-- Heap nodes. All these are currently resident, and in first 64K 
ResidentZoneTrouble: PUBLIC ERROR = CODE; 

-- IOCB a!/ocation. 
Allocatelbcbs: PUBLIC PROC [nwords: CARDINAL] RETURNS [LONG POINTER] = 

BEGIN 
status: Zone.Status; 
p: Zone.Base RELATIVE POINTER; 
[p, status] ~ ResidentHeap.MakeNode[LOOPHOLE[nwords, Zone.BlockSize]. a4]; 
IF status' # okay THEN Glitch[ResidentZoneTrouble]; 
RETuRN[@ResidentHeap.first64K[p]]: -- make into a LONG absolute 

END; 

Free loc bs: PUBLIC PROC [iocbPtr: LONG POiNTER] = 
BEGIN 
p: Zone.Base RELATIVE POINTER ~ Inline.LowHa!f[ 

iocbPtr - LOOPHOLE[ResidentHeap.first64K, LONG POINTER]]; o ~ ResidentHeap.FreeNode[p]; 
END; 

-- Clumps of pages 

AliocateBuffers: PUBLIC PROC [nwords: CARDINAL] RETURNS [base: LONG POINTER] == 
BEGIN 
pages: CARDINAL = 

(nwords + Environment.wordsPerPage - 1)/Environment.wordsPerPage; . 
h: Space.Handle = Space.Create[pages, Space.virtualMemory, Space.defaultBase]; 
Space.Map[h. Space.defaultWindow]; 
base '"" Space.LongPointer[h]; 
ENP; 

FreeSuffers: PUBLIC PROC [base: LONG POINTER] = 
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-BEGIN 
pages: Space.PageCount; 
h: Space.Handle = Space.GetHandle[Space.PageFromLongPointer[base]]; 
[, , , , pages, ] ~ Space.GetAtlributes[h]; 
Space.Unmap[h]; 
Space.Delete[h]; 
END; 

LockBuffers: PUBLIC PROC [p: LONG POINTER] = 
BEGIN \ 
SpeciaISpace.MakeResident[Space.GetHandle[Space.PageFromLongPointer[p]]]; 
END; 

UnlockBuffers: PUBLIC PROC [p: LONG POINTER] = 
BEGiN 
SpeciaISpace.MakeSwappable[Space.GetHandle[Space.PageFromLongPointer[p]]]; 
END; 

-- Other goodies 

Zero: PUBLIC PROC [p: POINTER, I: CARDINALf = 
BEGIN . 
IF I = 0 THEN RETURN; 
pt ~ 0;' 
Inline.COPY[from: p, to: p + 1, nwords: I - 1]; 
END; 

-- TimeCoversion for Pup package 
-- implement with Process. Tick = Tock 
-- Code depends upon Process.MsecToTicks corectly 
-- rounding up the argument before caculating the result, 
-- and SecondsToTicks returning LAST[Ticksj for large seconds. 

TockConversionTroubles: PUBLIC ERROR = CODE; 

SecondsToTocks: PUBLIC PROC [t: CARDINAL] RETURNS [PupDefs.Tocks] = 
BEGIN 
tks: Process.Ticks = Process.Se::ondsToTicks[t]; 
IF tks = LAST[Process.Ticks] THEN ERROR TockConversionTroubles; 
RETURN[LOOPHOLE[tks]]: 
END; 

-- this assumes that a tock is longer than an millisecond 

MsToTocks: PUBLIC PROC [t: CARDINAL] RETURNS [PupDefs.Tocks] = 
BEGIN 
IF t = 0 THEN ERROR TockConversionTroubles; 
RETURN[LOOPHOLE[Process.MsecToTicks[t]]]; 
END: 

-- Communication error handler 

errorHandler: PROC [ERROR] ~. DefaultErrorHan~ler; 

Captu reErrors: PUBLIC PROC [proc: PROC [ERROR]] = {errorHandler ~ proc}; 

DefaultErrorHandler: PROC [why: ERROR] = 
BEGIN Runtime.CaIlDebugger["CommunicationGlitch"L]; Glitch[why]; END; 
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Glitch: PUBLIC PROC [why: ERROR] = {errorHandler[why]}; 

CopyLong: PUBLIC PROC [from: LONG POINTER, nwords: CARDINAL, to: LONG POINTER] = 
{lnline.LongCOPY[from, nwords, to]}; 

END.... -- PilotCommUtil module 

LOG 

Time: June 18, 1979 2:13 PM By: Dalal Action: conversion to Pilot 3.0. 
Time: August 25, 1979 1:40 PM By: Dalal Action: made msPerTick a constant. 
Time: August 31, 1979 12:34 PM By: Dalal Action: deleted AllocateHeapNode. 
Time: August 11, 1980 4:53 PM By: BLyon Action: deleted ByteBIt-. 
-- things needed by the device drivers 
Interrupt Level: TYPE = Process/nternal.NakedNotifyLevel; 

AddlnterruptHandler: PUBLIC PROC [ 
i: InterruptLevel, c: POINTER TO CONDITION, w: WORD1 = 

BEGIN 
Process/nternal.SetNakedNotifyPointer[i, C1i 
Process/nternal.Disablelnterrupts[]; 
SDDefs.SD[SDDefs.s/OResetBits1 4-

Inline.BITOR[SDDefs.SD[SDDefs.s/OResetBits1, w1; 
Process/nternal.Enablelnterrupts[]; 
END; 

RemovelnterruptHandler: PUBLIC PROC [i: InterruptLevel} = 
BEGIN 
Process/nternal.SetNakedNotifyPointer[i, NIL}; 
END; 
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-- Queuelmpl.mesa (fast edited by: HGM/BLyon on: May31, 1980 3:08 PM) 

DIRECTORY 
. BufferDefs USING [ 

Buffer, OisBuffer, SppSuffer, PupBuffer, RppBuffer, Queue, SufferPool, 
Retu rnFreeBuffer, Retu rnBufferToPool], 

DriverDefs USING [doDebug, doStats, Glitch, GetSystemBufferPool], 
DriverTypes USING [bufferSeal, queueSeal], 
OISCPDefs USING 0, 
PupDefs USING 0, 
StatsDefs USING [Statlncr]; 

Queuelmpl: PROGRAM 
IMPORTS BufferDefs, DriverDefs, StatsDefs 
EXPORTS BufferDefs, DriverDefs, OISCPDefs, PupDefs 
SHARES BufferDefs = 
BEGIN OPEN BufferDefs, DriverDefs; 

-- NB: Caller must protect his own Queues. 

QueueScrambled: PUBLIC ERROR = CODE; 
QueueSealBroken: PUBLIC ERROR = CODE; 
BufferSealBroken: PUBLIC ERROR = CODE; 

-- Cool procedures 

Queuelnitia/ize: PUBLIC PROCEDURE [q: Queue] = 
BEGIN 
q1' t- [length: 0, first: Nil, last: NIL, seal:' DriverTypes.queueSeal]; 
END; 

-- Put all buffers back onto buffer.pool's freeQueue 

QueueCleanup: PUBLIC PROCEDURE [q: Queue] = 
BEGIN 
sbp: BufferPool = DriverDefs.GetSystemBufferPool[]; 
b: Buffer; 
UNTIL (b t- Dequeue[q]) = NIL DO _. 

IF b.pool = sbp THEN ReturnFreeBuffer[b] ELSE ReturnBufferToPool[b.pool, b]; 
EN:::>LOOP; 

END; 

ExtractPupFromQueue: PUBLIC PROCEDURE [Queue, PupBuffer] RETURNS [PupBuffer] = 
LOOPHOLE[ExtractFromQueue]; 

ExtractRppFromQueue: PUBLIC PROCEDURE [Queue, RppBu!fer] RETURNS [RppBuffer] = 
LOOPHOLE[ExtractFromQueue]; . 

ExtractOisFromQueue: PUBLIC PROCEDURE [Queue, OisBuffer] RETURNS [OisBuffer] = 
LOOPHOLE[ExtractFromQueue]; . 

ExtractSppFromQueue: PUBLIC PROCEDURE [Queue; SppBuffer] RETURNS [SppBuffer] = 
LOOPHOLE[ExtractFromQueue]; . 

Ext ractFromQueue: PUBLIC PROCEDURE [q: Queue, b: Buffer] RETURNS [Buffer] = 
BEGIN 
previousB, currentB: Buffer; 
IF q = NIL THEN Glitch[QueueScrambled]; 
IF doDebug !\ND q.seal # DriverTypes.queueSeal THEN Glitch[QueueSeaIBroken]; 
IF doDebug AND b.seal # DriverTypes.bufferSeal THEN Glitch[BufferSeaIBroken]; 
previousS t- NIL; 
currentS t- q.first; 
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UNTIL currentS b DO 
IF cu rrentB = NIL THEN EXIT; 
previousB t- currentB; 
currentS t- currentS.next; 
ENDLOOP; 

IF currentB # NIL THEN 
BEGIN 
-- remove this buffer from the queue 
IF doDebug AND currentB.seal # DriverTypes.bufferSeal THEN 

Glitch[BufferSeaIBroken]; 
IF currentS :;;: q.first THEN q.first t- currentS.next; 
IF currentB = q.last THEN q.last t- previousB; 
IF previousS # Nil THEN previousB.next t- currentB.next; 
q.length t- q.length - 1; 
currentB.queue t- NIL; 
currentB.next t- Nil; 
IF doStats THEN StatsDefs.Statlncr[statXqueue]; 
END 

ELSE IF doStats THEN StatsDefs.Statlncr[statXqueueNIL]; 
RETURN[currentB]; 
END; 

-- Hot procedures 

EnqueuePup: PUBLIC PROCEDURE [Queue, PupBuffer] = LOOPHOLE[Enqueue); 
EnqueueRpp: PUBLIC PROCEDURE [Queue, RppBuffer] = LOOPHOLE[Enqueue]; 
EnqueueOis: PUBLIC PRQCEDURE [Queue, OisBuffer] = LOOpHOLE[Enqueue]; 
EnqueueSpp: PUBLIC PROCEDURE [Queue, SppBuffer] = LOOPHOLE[Enqueue]; 
Enqueue: PUBLIC PROCEDURE [q: Queue, b: Buffer] = 

BEGIN 
IF q = Nil OR b = Nil OR b.queue # Nil THEN Glitch[QueueScrambled]; 
IF doDebug AND q.seal # DriverTypes.queueSeal THEN Glitch[QueueSeaIBroken]; 
IF doDebug AND b.seal # DriverTypes.bufferSeal THEN Glitch[BufferSeaIBroken]; 
IF doDebug AND q.length # 0 AND (q.tirst = NIL OR q.last = NIL) THEN 

Glitch[QueueScrambled]; 
IF doDebug AND q.length > 256 THEN Glitch[QueueScrambled]; 
b.next t- NIL; 
IF doStats THEN StatsDefs.Statlncr[statEnqueue]; 
IF q.tirst = NIL THEN q.first t- b ELSE q.lastt.next t- b; 
q.last t- b; 
b.queue t- q; 
q.[ength t- q.length + 1; 
END; -- Enqueue 

DequeuePup: PUBLIC PROCEDURE [Queue] RETURNS [PupBuffer] = LOOPHOLE[Dequeue]; 
DequeueRpp: PUBLIC PROCEDURE [Queue] RETURNS [RppBuffer] = LOOPHOLE[Dequeue]; 
DequeueOis: PUBLIC PROCEDURE [Queue] RETURNS [OisBuffer] = LOOPHOLE[Dequeue]; 
DequeueSpp: PUBLIC PROCEDURE [Queue] RETURNS [SppBuffer] = LOOPHOLE[Dequeue]; 
f;)equeue: PUBLIC PROCEDURE [q: Queue] RETURNS [b: Buffer] = 

BEGIN 
IF q = Nil THEN Glitch[QueueScrambled]; 
IF doDebug AND q.seal # DriverTypes.queueSeal THEN Glitch[QueueSeaIBroken]; 
IF (b t- q.first) = NIL THEN 

BEGiN 
IF doDebug AND q.length # 0 THEN Glitch[QueueScrambled]; 
IF doStats THEN StatsDefs.Statlncr[statDequeueNIL]; 
RETURN; 
END; 

IF (q.first t- q.first.next) Nil THEN q.last t- NIL; 
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IF doDebug AND q.length > 256 THEN Glitch[QueueScrambled]; 
q.length +- q.length - 1; 
IF doStats THEN StatsDefs.Statlncr[statDequeue]; 
IF b.queue # q THEN Glitch[QueueScrambled]; 
b.queue +- NIL; 

b.next +- NIL; 

IF doDebug AND b.seal # DriverTypes.bufferSeal THEN Glitch[BufferSeaIBroken]; 
IF doDebug AND q.length # 0 AND {q.first = NIL OR q.last = NIL} THEN 

Glitch[QueueScrambled]; 
END; -- Dequeue 

-- initialization 

END. -- Queuelmpl module 

LOG 

Time: April 17, 1980 5:06 PM By: Dalal Action: created file for Pilot 5.0. 

QueuelmpJ.mesa. 31-May-80 15:09:00 

3 

3 



Soeketlmpl.mesa. 9·0et-80 9:59:52 

-- Socketlmpl.mesa (last edited by: BLyon on: October 9, 1980 9:54 AM) 
-- Function: The implementation module for Pilot D/SCP Socket Channels. 

DIRECTORY, 
BufferDefs USiNG [ 

BufferPooI, BufferPoolObject, BufferPoolMake, BufferPoolDestroy, 
Queuelnitialize, QueueCleanup], 

Communicationlnternal USING 0, 
CommUtilDefs USING [CopyLong, MaybeShorten], 
Heap USING [MakeNode, FreeNode], 
Inline USING [LowHalf], 
OISCPDefs USING [ 

DequeueOis, EnqueueOis, ExtractOisFromQueue, OisAddress, OisBuffer, OisHostlD, 
OisNetlD, QueueObject, GetFreeSendOisBufferFromPool, 
GetFreeReceiveOisBufferFromPool, ReturnSendOisBufferToPool, 
Retu rnReceiveOisBufferToPool], 

OISCPTypes USING [ 
bytesPerOisPktText, maxDataWordsPerSpp, uniqueAddress, unknownHostlD, 
unknownNetlD, unknownSocketlD], 

Process USING [ 
InitializeCondition, MsecToTicks, SecondsToTicks, SetTimeout, Ticks, Yield], 

PupTypes USING [maxDataWordsPerGatewayPup], 
Router USING [ 

AddSocket, AssignOisAddress, FindDestinationRelativeNetlD, FindMyHostlD, 
RemoveSocket, socketRouterLock, Send Packet, XmitStatus], 

Socket USING [ 
defauitWaitTime,PhysicalRecordHandle, OISPktHeaderRecord, SoeketStatus, 
TransferStatus, WaitTime], 

Socketlnternal USING [BufferPooIType, SocketHandle, SocketObject], 
SpecialSystem USING [NetworkAddress, nuliNetworkAddress], 
System USING [GetClockPuises, Pulses, NetworkAddress, MicrosecondsToPulses]; 

Socketlmpl: MONITOR LOCKS Router.socketRouterLock 
IMPORTS . 

BufferDefs, CommUtilDefs, Heap, Inline, OISCPDefs, Process, Router, System 
EXPORTS 

Communication Internal, Socket, Socketlnternal, 
-- others --System 

SHARES BufferDefs = 
BEGIN OPEN OISCPDefs, OISCPTypes, Socket, Socketlnternal; 

-- EXPORTED TYPES and READONL Y Variables 
Channel Handle: PUBLIC lYPE = Socketlnternal.SocketHandle; 
GetHandle: PUBLIC lYPE = OISCPDefs.OisBuffer; 
NetworkAddress: PUBLIC lYPE = SpeciaISystem.NetworkAddress; -- others 
uniqueNetworkAddr: PUBLIC System.NetworkAddress ~ 

SpeciaISystem.nuIINetworkAddress; 

-- All socket are covered by one lock. We must be careful when we go to multiple 
-- MOSs as we must make sure to specify where the lock really is, i.e. in outerspace. 

-- constants for various kinds of buffer pools 
dataWordsPerPacketStreamBuffer: CARDINAL = MAX[ 

PupTypes.maxDataWordsPerGatewayPup, OISCPTypes.maxDataWordsPerSpp]; 
crateSend: CARDINAL = 3; 
crate Receive: CARDINAL = 3; 
dataWordsPerCrateBuffer: CARDINAL = 0; 
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--lets packaging get correct buffers 
BufferOperation: lYPE = {sending, receiving}; 

-- local copies for speed 
myHostlD: OISCPDefs.OisHostlD; 

-- Signals and Errors 
TimeOut: PUBLIC ERROR = CODE; 
ChannelAborted: PUBLIC ERROR = CODE; 
Channel Error: PUBLIC ERROR = CODE; 

-- Hot Procedures 

GetPulseslntervalTime: PROCEDURE [startTime: System.Pulses] 
RETURNS [LONG CARDINAL] = INLINE . 
BEGIN 
RETURN[LOO P H OLE[System.GetClockPulses[] - startTime, LONG', CARDINAL]]; 
END; -- end Put Procedure 

-- This procedure packages a record into a crate and send the resulting packet out from 
-- the socket channel. 

Put: PUBLIC PROCEDURE [cH: ChannelHandle, recH: PhysicalRecordHandle] 
RETURNS [TransferStatus] = 
BEGIN 
b: OISCPDefs.OisBuffer; 
stat: Socket.TransferStatus; 
b ~ GetFreeSendOisBufferFromPool[@cH.pooIObject]; 
PackagelntoCrate[recH, b]; 
PutPacket[cH, b]; 
stat ~ LOOPHOLE[b.status, Socket.T(ansferStatus]; 
ReturnSendOisBufferToPool[b.pool, b]; 
RETURN[stat]; 
END; -- end Put Procedure 

-- This procedure puts the buffer containing a packet out from this socket channel. 

Put Packet: PUBLIC PROCEDURE [cH: ChannelHandle, b: OlSCPDefs.OisBuffer] = 
BEGIN 

PutLocked: ENTRY PROCEDURE = INLINE 
BEGIN 
IF cH.channelState # active THEN RETURN WITH ERROR Channel Aborted; 
b.status ~ LOOPHOLE[Router.XmitStatus[goodCompletion]]; 
-- assume all will go OK 

END; -- PutLocked 

-- fix up the buffer 
PutLockedD; 
b.oisTransportControl ~ 0; 
b.source ~ cH.locaIAddr; 
IF b.SQurce.net = unknownNetlD THEN 

b.source.net ~ Router.FindDestinationRelativeNetID[b.destination.net]; 
IF b.destination.host = unknownHostiD OR b.destination.socket = 

unknownSocketlD THEN 
BEGIN' 
b.status ~ LOOPHOLE[Router.XmitStatus[invalidDestAddr]]; -- this is safe! 
RETURN; 
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END; 
Router.SendPacket[b]; 
-- the foJ/owing Yield is to prevent local communication from using all of the cycles. 
IF b.destination.host = myHostlD THEN Proeess.YieldO; 
END; -- PutPacket 

-- This procedure supplies a crate into which the client wants the next packet that 
-- arrives on this socket channel. 

Get: PUBLIC ENTRY PROCEDURE [cH: Channel Handle, recH: PhysicalRecordHandle] 
RETU,RNS[b: GetHandle] = 
BEGIN 
IF reeH = NIL THEN RETURN WITH ERROR ChannelError; 
b ~ GetFreeReeeiveOisBufferFromPool[@cH.pooIObjeet]; 
PaekagelntoCrate[reeH, b]; 
IF eH.ehannelState # active THEN RETURN WITH ERROR ChannelAborted; 
b.status ~ LOOPHOLE[Router.XmitStatus[pending]]; 
EnqueueOis[@eH.pendingUserGetQueue, b]; 
END; -- Get . ' 

-- Gives the clock time in milliseconds 
-- This procedure waits for the completion of an operation by a previous Get call. 

TransferWait: PUBLIC ENTRY PROCEDURE [cH: ChannelHandle, getH: GetHandle] 
RETURNS [reeH: PhysiealReeordHandle, status: TransferStatus] = 
BEGIN 
startTime: System.Pulses ~ System.GetCloekPulsesD; 
DO . 

IF LOOPHOLE[getH.status, Router.XmitStatus] # pending THEN 
BEGIN o ~ ExtractOisFromQueue[@eH.eompletedUserGetQueue, getH]; 
leeH ~ LOOPHOLE[ShortenPointer[getH.userPtr], PhysiealReeordHandle]; 
status ~ LOOPHOLE[getH.status, TransferStatus);, 
Retu rnReeeiveOisBufferT oPool[@cH.pooIObject, getH]; 
EXIT; 
END 

ELSE 
BEGIN 
IF (eH.channeIState aborted) THEN RETURN WITH ERROR ChannelAborted; 
IF GetPulseslntervaITime[startTime] ) cH.waitTime THEN 

RETURN WITH ERROR TimeOut; 
WAIT eH.newUserlnput; 
END; 

ENDLOOP; 
END; -- TransferWait 

-- This procedure waits for the completion of an operation by a previoUs Get call. 

TransferWaitAny: PUBLIC ENTRY PROCEDURE [sH: ChannelHandle] 
RETURNS [reeH: PhysiealReeordHandle, status: TransferStatus] = 
BEGIN 
b: OISCPDefs.OisBuffer; 
startTime: System.Pulses ~ System.GetCloekPulsesD; 
DO 

IF (b ~ DequeueOis[@sH.completedUserGetQueue» # NIL THEN 
BEGIN 
reeH ~ lOOPHOLE[ShortenPointer[b.userPtr], .PhysicaIReeordHandle]; 
status ~ LOOPHOLE[b.status, TransferStatus]; 
ReturnReeeiveOisBufferToPool[@sH.pooIObjeet, b]; 
EXIT; 
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IF (sH.ehanneIState = aborted) THEN RETURN WITH ERROR ChannelAborted; 
IF GetPulseslntervalTime[startTime] ) sH.waitTime THEN 

RETURN WITH ERROR TimeOut; 
WAIT sH.newUserlnput; 
END; 

ENDLOOP; 
END; -- TransferWaitAny 

-- This procedure blocks until a buffer appears the socket's completedReceiveQueue. 
-- The buffer is obtained by the dispatcher for the socket's freeQueue 

GetPaeket: PUBLIC ENTRY PROCEDURE [sH: SocketHandle] RETURNS [b: OisBuffer] = 
BEGIN . 
startTime: System.Pulses ~ System.GetClockPulsesO; 
WHILE (b ~ DequeueOis[@sH.completedReceiveQueue]) = NIL DO 

IF (sH.ehanneIState = aborted) THEN RETURN WITH ERROR ChannelAborted; 
IF GetPulseslntervaITime[startTime] ) sH.waitTime THEN 

RETURN WITH ERROR TimeOut; 
WAIT sH.newReeeivelnput; 
ENDLOOP; 

END; 

-- This procedure packages a physical record into a crate buffe:. 

PaekagelntoCrate: PRIVATE PROCEDURE [ 
reeH: PhysicalReeordHandle, b: OISCPDefs.OisBuffer] = 
BEGIN 
dataLen: CARDINAL ~ reeH.header.pktLength - 2*SIZE[Socket.OISPktHeaderRecord]; 
-- in bytes 
-- We assume that the start of the block is word a/ligned and packet is right size. 
IF (dataLen ) bytesPerOisPktText) THEN ERROR ChannelError; 
-- copy the header 
CommUtiIDefs.CopyLong[ . 

from: @recH.header, nwords: slzE[OISPktHeaderReeord], to: @b.checksum]; 
-- hang the header and data pOinter from appropriate pointers in b. 
b.userPtr ~ recH; 
-- this now becomes a LONG, so shorten during unpackage operation 
b.userData ~ @reeH.body; 
b.userDataLength ~ dataLen; -- in bytes 
RETURN; 
END; -- PackagelntoCrate 

ShortenPointer: PROCEDURE [long: LONG POINTER] RETURNS [POINTER] = INLINE. 
BEGIN RETURN[lnline.LowHalf[long]]; END; -- ShortenPointer 

--Cool Procedures 

-- This procedure assigns a temporary socket number in a NetworkAddress. 

AssignNetwo rkAdd ress: PUBLIC PROCEDURE RETURNS [System.NetworkAddress1 = 
BEGIN RETURN[Router.AssignOisAddressO]; END; -- AssignNetworkAddress 

-- This procedure makes a socket channel with the specified socket number for 
-- the averag,e client, by specifying that the socket has crates that hold client blocks. 

Create: PUBLIC PROCEDURE [local: NetworkAddress] RETURNS [ChanneIHandle] = 
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BEGIN RETURN[Createlnternal[local, crate, crateSend, crateReceive]]; END; 
-- Create' 

-- This procedure deletes this socket channel by deleting the socket from the router's 
-- tables, and cleans up t~e data structures associated with this socket. 

Delete: PUBLIC PROCEDURE [sH: ChannelHandle] = 
BEGIN 

DeleteLocked: ENTRY PROCEDURE = INLINE 
BEGIN 
ENABLE UNWIND =) NULL; 
BufferDefs. QueueCleanu p[ @sH.completedReceiveQueue]; 
BufferDefs.QueueCleanup[@sH.completedUserGetQueue]; 
BufferDefs.QueueCleanup[@sH.pendingUserGetQueue]; 
BufferDefs. BufferPooIDestr'oy[@sH.pooIObject]; 
END; -- DeleteLocked 

-- This procedure is a bit tricky to avoid any monitor problems with socket handles. 
-- We want to make sure that the process that from the 
-- router always has a valid socket handle, and that there are no deadlocks. 
Router.RemoveSocket[sH]; 
DeleteLocked[]; 
Heap.FreeNode[p: sH]; 
END; --

-- This procedure aborts liD on this socket channel. 

Abo rt: PUBLIC ENTRY PROCEDURE [sH: Channel Handle] = 
BEGIN 
b: OisBLiffer; 
sH.channelState +- aborted; 
-- We al/oVi all puts to complete on their own since they will reasonably soonl 
-- For each OisBuffer on the pendingGetQueue make its status = aborted 
UNTIL (b .+- DequeueOis[@sH.pendingUserGetQueue]) = NIL DO 

b.status +- LOOPHOLE[Router.XmitStatus[aborted]]; 
EnqueueOis[@sH.completedUserGetQueue, b]; 
ENDLOOP; 

BROADCAST sH.newUserlnput; -- tell all potential waiters 
BROADCAST sH.newReceivelnput; -- tell all potential waiters 

END; -- Abort 

Reset: PUBLIC ENTRY PROCEDURE [sH: ChannelHandle] = 
BEGIN sH.channelState +- active; END; 

-- ThIs procedure gets the status of this socket channel. 

GetStatus: PUBLIC ENTRY PROCEDURE [sH: Channel Handle] 
RETURNS [status: SocketStatus] = 
BEGIN 
status +-

[locaIAddr: sH.localAddr, state: sH.thannelState, 
incompleteGets: sH.pendingUserGetQueue.length]; 

END; -- GetStatus 

-- This procedure sets the wait time for this socket channel. 

SetWaitTime: PUBLIC ENTRY PROCEDURE [cH: Channel Handle, time: WaitTime] = 
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BEGIN 
ticks: Process. Ticks; 
condTime: CARDINAL f- Inline.LowHalf[time]; 
lastCard: LONG CARDINAL = LAST[CARDINAL]; -- no, not last LONG CARDINAL !I 
cH.waitTime +- MiIliSecondsToPulses[time]; 
-- fix the condition variables to ~eflect this change 
-- this is a bit hairy because ticks are (short) CARDINALs 
IF time ) lastCard THEN 

BEGIN 
timelnSeconds: LONG CARDINAL +- time/1000; 
IF timelnSeconds ) lastCard THEN condTime +- LAST[CARDINAL] - 1 

-- still too big f!! 

ELSE condTime +- Inline.LowHalf[timelnSeconds]; 
ticks f- Process.SecondsToTicks[condTime]; 
END 

ELSE ticks +- Process.MsecToTicks[condTime] + 1; 
Process.SetTimeout[CommUtiIDefs.MaybeShorten[ @cH.newUserlnput], ticks]; 
Process.SetTimeout[CommUtiiDefs.MaybeShorten[@cH.newReceivelnput], ticks]; 
END; -- SetWaitTime 

pulsesPerMiliiSecond: LONG CARDINAL; 
MilliSecondsToPulses: PROCEDURE [ms: LONG CARDINAL] 

RETURNS Jpulses: LONG CARDINAL] = 
BEGIN 
-- we must be carefull about multiplication overflow since milliSeconds must be 
-- converted to microSeconds 
IF ms ) = LAST[LONG CARDINAL]/1000 -- overflow condition 

THEN 
. IF ms ) = LAST [LONG CARDINAL]/pulsesPerMilliSecond -- ms is out of range 

THEN pulses +- LAST[LONG CARDINAL] 
ELSE pulses +- mS"pulsesPerMilliSecond -- close guestimation 

. ELSE pulses +- LOOPHOLE[System.MicrosecondsToPulses[1000*ms], LONG CARDINAL]; 
END; -- end MilliSecondsToPulses . 

-- This procedure makes a socket channel with the specified socket number, 
-- and makes the right kind of buffer pool for the socket. If the value of local is 
-- uniqueAddress then an unused address is assigned to the socket. 
-- Some day we will check to see that the socket number requested is valid. 

Createlnternal: PUBLIC PROCEDURE [ 
local: OISCPDefs.OisAddress, bufferPoolType: BufferPoolType, 
send, receive: CARDINAL] RETURNS [sH: SocketHandle] = 
BEGIN 
sH +- LOOPHOLE[Heap.MakeNode[n: SlzE[SocketObject]]]; 
-- fill in all the specific fields of the socket object appropriately, 
-- make the appropriate buffer pool, which can be the the spp buffer pool per socket, 
-- the listener buffer pool per socket, or just a pool of small buffers called crates. 

. sH.pooIObject.send +- send; 
sH.pooIObject.receive +- receive; 
sH.poolObjecttotal +- send + receive; 
SELECT (sH.bufferPooIType +-. bufferPoolType) .FROM 

normal =) 

BEGIN 
sH.pooIObject.dataWordsPerBuffer +- dataWordsPerPacketStreamBuffer; 
sH.pooIObject.bufferSize +- big; 
-- al/ other fields initialized by BufferPoolMake 
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END; 
crate => 

BEGIN 
sH,pooIObjeet.dataWordsPerBuffer +- dataWordsPerCrateBuffer; 
sH.pooIObject.bufferSize +- user; 
-- all other fields initialized by BufferPoolMake 

END; 
ENDCASE = > ERROR; 

BufferDefs. BufferPoolMake [@sH.pooIObjeet]; 
sH.localAddr +-

IF local = OISCPTypes.uniqueAddress THEN Router.AssignOisAddress[] 
ELSE local; 

sH.channelState +- active; 
sH.waitTime +- MilliSecondsToPulses[Soeket.defaultWaitTime]; 
-- initialize the condition variables and queues 
BufferDefs.Queuelnitialize[@sH.completedReceiveQueue]; 
BufferDefs.Queuelnitialize[@sH.completedUserGetQueue]; 
BufferDefs.Queuelnitialize[@sH.pendingUserGetQueue]; 
Process.lnitializeCondition[ 

CommUtiIDefs.MaybeShorten[@sH.newReeeivelnput], 
Process.MsecToTicks[lnline.LowHalf[Socket.defaultWaitTime]] + 1]; 

Process.lnitializeCondition[ . 
CommUtiIDefs.MaybeShorten[@sH.newUserlnput], 
Process.MsecToTieks[lnline.LowHalf[Soeket.defaultWaitTime]] + 1]; 

-- tell the router of this socket 
Router.AddSocket[sH]; 
END; -- Createlnternal 

-- This procedure returns the buffer pool for this socket. It needn't lock the monitor. 

GetBufferPool: PUBLIC PROCEDURE [sH: SocketHandle] 
RETURNS [BufferDefs.BufferPool] = BEGIN RETURN[@sH.pooIObject]; END; 

-- GetBufferPo07 

-- Cold Procedures 

-- This procedure turns this module on. The Communication software is written with the 
-- idea of eventually turning the code on and off during execution, and so we should 
-- get the latest value the hostlD when being turned on by the Router. 

SocketOn: PUBLIC PROCEDURE = 
BEGIN 
-- find myHostiD from the Router 
myHostiD +- Router.FindMyHostID[]; 
pulsesPerMilliSecond +- LOOPHOLE[System.MicrosecondsToPulses[1000], LONG 

CARDINAL]; 
END; -- SocketOn 

-- initialization (Cold) 

END. -- Socketlmpl module 

LOG 

Time: January 7, 1980 3: 11 PM By: Dalal Action: converted to' new Socketlnternal. 
Time: January 21, 1980 5:47 PM By: Dalal Action: all sockets under one lock. 
Time: March 12, 1980 5:32 PM By: BLyon Action: added send, receive to Createlnterna/. 
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Time: March 18, 1980 12:07 PM By: BLyon Action: Added Reset, Getpacket, PutPacket (body ide 
Unticle to old Put), modified Put. Modified TransferWait & TransferWaitAny to abort like PutPacket 

•••. Modified Abort. . 
Time: June 3, 1980 3:43 PM By: BLyon Action: Replace SimpleHeap references with Heap. 
Time: June 3, 1980 3:43 PM By: HGM Action: Add MaybeShortens. 
Time: June 18, 1980 2:44 PM By: BLyon Action: Added EXPORTED TYPES. 
Time: September 18, 1980 3:45 PM By: BLyon Action: flushed primaryNetlD concept. 
Time: October 8, 1980 9:10 AM By: BLyon Action: Time units are now pulses and not millisecond ··s. 
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_. File: StatsHot.mesa, Last Edit: HGM June 12, 1980 12:53 PM 

DIRECTORY 
StatsDefs USING [StatCounterlndex], 
StatsOps USING 0; 

StatsHot: PROGRAM EXPORTS StatsDefs, StatsOps 
BEGIN OPEN StatsDefs; 

-- It would be nice if this were a MONITOR (tocking StatsOps.statLock), but that slows things do 
• ·wn a ~ot and complicates binding in the Pilot world. 

_. These are the master counters. They are the only ones that get bumped by Stat/ncr and StatB 
"ump. The numbers that StatSince prints out are obtained by subtracting two copies of statGran 
.··d. 

statGrand: PUBLIC ARRAY StatCounterindex.OF LONG CARDINAL; 

Statlnc r: PUBLIC PROCEDURE [which:' StatCounterlndex] = 
BEGIN statGrand[which] ~ statGrand[which] + 1; END; 

StatBump: PUBLIC PROCEDURE [which: StatCounterindex, howmuch: CARDINAL] = 
BEGIN statGrand[which] ~ statGrand[which] + howmuch; END; 

END. 
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-- SystemBufferPoollmpl.mesa (fast edited by: Garlick on: October 12. 1980 4:53 PM) 

DIRECTORY 
BufferDefs USING [ 

defaultSystemBufferPoolSize, defaultSystemBuffersToReserve, 
defaultDataWordsPerSystemBuffer, BufferPool, BufferPoolObject, Buffer, 
PupBuffer, RppBuffer, OisBuffer, SppBuffer, BufferObject, Dequeue, Enqueue, 
Queue. Queuelnitialize, QueueCleanup], 

CommUtilDefs USING [ 
AliocateBufters, FreeBuffers, LockBuffers, UnlockBuffers, Allocatelocbs. 
Freelocbs. GetReturnFrame, MaybeShorten], 

DriverTypes USING [bufferSeal, bufferPoolSeal, queueSeal], 
DriverDefs USING [ 

BufferPoollmpl, Queuelmpl, doDebug, doSee, doStats, Glitch, GetGiantVector], 
lnline USING [BITAND, LowHalfJ, 
OISCPDefs, -- EXPORTS 
Process USING [lnitializeCondition, MsecToTicks], 
PupDefs USING [DequeuE?Pup, EnqueuePup, DequeueRpp, EnqueueRpp], 
StatsDefs USING [Statlncr]; 

SystemBufferPoollmpl: MONITOR 
IMPORTS 

Inline, Process. BufferDefs. CommUtiiDefs, DriverDefs, PupDefs, StatsDefs 
EXPORTS BufferDefs, DriverDefs, OISCPDefs, PupDefs 
SHARES BufferDefs = 
BEGIN OPEN BufferDefs, DriverDefs; 

-- monitor protected data 
systemBufferPool: BufferPool ~ @systemBufferPooIObject; 
-- systemBufferPoo/Object: BufterPoo/Object; + + de/cared below when initialized 
systemBufferSize: CARDINAL; 
useCount: CARDINAL ~ 0; 
vJordsPerlocb: CARDINAL ~ 0; 
systemBufferPoolSize: CARDINAL ~ BufferDefs.defaultSystemBufferPooISize; 

-- Buffers and IOCB locations must be rounded up for alignment constraints. 
-- Alto SLA Microcode needs IOCB/LCB to be EVEN. 
-- DO Ethernet/Xwire Microcode needs IOCB to be Quad word aligned, 
-- and first data word to be (almost?) QUAD word aligned. 

-- size of a buffer without any data 
rawOverhead: CARDINAL = slZE[raw BufferDefs.BufferObject]; 
-- 1 extra for pup checksum 
pupOverhead: CARDINAL = SIZE[pupWords pup BufferDefs.BufferObject] + 1; 
overhead: CARDINAL = MAX[ 

pupOverhead, slzE[rppWords rpp Bufferpefs.BufferObject] + 1, slzE[oisWords ois 
BufferDefs.BufferObject], slzE[sppWords spp ois BufferDefs.BufferObject]]; 

-- for the Glitches 
QueueSealBroken: PUBLIC ERROR = CODE; 
PoolSealBroken: PUBLIC ERROR = CODE; 
BufferSealBroken: PUBLIC ERROR = CODE; 
FreeQueueNotlnitialized: PUBLIC ERROR = CODE; 
QueueScrambled: PUBLIC ERROR = CODE; 
CantResetWhileActive: PUBLIC ERROR = CODE; 
BufferPoolSealBroken: PUBLIC ERROR = CODE; 

-- Cold Procedures 
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AdjustBufferParmS:'PUBLlC ENTRY PROCEDURE [ 
bufferPoolSize, bufferSize: CARDINAL] = 
BEGIN 
IF useCount # 0 THEN Glitch[CantResetWhileActive]; 
IF bufferPoolSize # 0 THEN systemBufferPoolSize ~ bufferPoolSize; 
IF bufferSize # 0 THEN system.BufferPool.dataWordsPerBuffer ~ bufferSize; 
END; 

GetBufferParms: PUBLIC PROCEDURE 
RETURNS [bufferPoolSize, bufferSize: CARDINAL] = 
BEGIN 
IF useCount # 0 THEN 

RETURN[systemBufferPool.total, systemBufferPool.dataWordsPerBuffer]; 
RETURN[systemBufferPoolSize, systemBufferPool.dataWordsPerBuffer]; 
END; 

GetWordsPerlocb: PUBLIC PROCEDURE RETURNS [CARDINAL] = 
BEGIN RETURN[wordsPerlocb]; END; 

SetWordsPerlocb: PUBLIC PROCEDURE [new: CARDINAL] = 
. BEGIN wordsPerlocb ~ new; END; 

-- NB: wordsPerBuffer and wordsPerlocb MUST be QuadWord multiples 

FreeQueueMake: PUBLIC PROCEDURE [extra: CARDINAL] = 
BEGIN OPEN systemBufferPool; 
b: Buffer; 
x: --SHORT--POINTER TO BufferObject = NIL; 
i: CARDINAL; 
useCount ~ useCount + 1; 
-- 2 for checksum. 4 for end test. 3 for round down 
wordsPerBuffer ~ dataWordsPerBuffer + overhead + 2 + 4 + 3; 
UNTIL Inline.BITAND[wordsPerBuffer, 3] = 0 DO 

. wordsPerBuffer ~ wordsPerBuffer + 1; ENDLOOP; 
-- systemBufferSize is a little bigger because of the quad word al/ignment 
systemBufferSize ~ wordsPerBuffer - (@x.encapsulation - LOOPHOLE[x, POINTER]); 
total ~ systemBufferPoolSize + extra; 
firstBuffer ~ CommUtiIDefs.AllocateBuffers[wordsPerBuffer*total + 3]; 
CommUtiIDefs.LockBuffers[firstBuffer}; 
-- This determines the buffer alignment: see DriverTypes.Encapsulation 
UNTIL Inline.BITAND[lnline.LowHalf[@firstBuffer.encapsulation], 3] = 3 DO 

firstBuffer ~ firstBuffer + 1; ENDLOOP; 
IF· doDebug THEN 

BEGIN 
GetGiantVector[] .firstBuffer ~ firstBuffer; 
GetGiantVector[] .wordsPerBuffer ~ wordsPerBuffer; 
GetGiantVector[].bufferPooISize ~ total; 
END; 

Queuelnitialize[@freeQueue]; 
b ~ firstBuffer; 
FOR i IN [O .. total) DO 

Process.lnitializeCondition[ 
CommUtiiDefs.MaybeShorten[@b.sendCompleted], Process.MsecTo Ticks[ 10000]]; . 

b.iocbCllain ~ NIL; . 
b.userData ~ NIL; 
b.userPtr .... NIL; 
b.allNets ~ b.bypassZeroNet ~ FALSE; 
b.type ~ raw; 

SystemBufferPoollmpl.mesa. 12-0ct-80 17:21:35 

2 

2 



SystemBufferPoollmpl.mesa. 12-0ct-80 17:21 :35 

b.size ~ big; 
b.pupLength ~ b.length (- 0; 
b.bufferNumber ~ i; 
b.pupType ~ last; 
b.queue ~ NIL; 
b.pool ~ systemBufferPool; 
b.next ~ NIL; 
IF doOebug THEN b.seal (- OriverTypes.bufferSeal; 
b.requeueProcedure (- ReturnFreeBuffer; 
Enqueue[@freeQueue, b]; 
b (- b + wordsPerBuffer; 
ENDl..OOP; 

IF wordsPerlocb # 0 THEN 
BEGIN 
iocb: LONG POINTER; 
iocb ~ CommUtiIDefs.Allocatelocbs[wordsPerlocb*total + 3]; 
b ~ firstBuffer; 
FOR i IN [O .. total) DO 

-- this does NOT align each individual iocb 
b.iocbChain ~ iocb; 
iocb (- iocb + wordsPerlocb; 
b (- b + wordsPerBuffer; 
ENDLOOP; 

END; 
END; 

FreeQueueDestroy: PUBLIC PROCEDURE = 
BEGIN 
UNTIL Dequeue[@systemBufferPool.freeQueue] = NIL DO ENDLOOP; 
QueueCleanup[@systemBufferPool.freeQueue]; 
CommUtiIDefs.UnlockBuffers[systemBufferPooLfirstBuffe!"]; 
IF systemBufferPool.firstBuffer.iocbChain # NIL THEN 

CommUtiIOefs.Freelocbs[systemBufferPool.firstBuffer.iocbChain]; 
CommUtiIOefs.FreeBuffers[systemBufferPool.firstBuffer]; 
systemBufferPool.firstBuifer ~ NIL; 
IF doOebug THEN GetGiantVectorD.firstBuffer (- NIL; 
useCount (- 0; 
END; 

-- Cool Procedures 

GetSystemBufferPool: PUBLIC PROCEDURE RETURNS [BufferDefs.BufferPool] = 
BEGIN RETURN[system.BufferPool]; END; 

-- This is not an ENTRY procedure because we assume that systemBufferPoo/ can 
-- have its parameters set only once. 

DataWordsPerPupBuffer: PUBLIC PROCEDURE RETURNS [CARDINAL] = 
BEGIN 
R~TURN[systemBufferPool.dataWordsPerBuffer + (overhead - pupOverhead)]; 
END; 

-- This is not an ENTRY procedure because we assume that systemBufferPool can 
-- have its parameters set only once. 

DataWordsPerRawBuffer: PUBLIC PROCEDURE RETURNS [CARDINAL] = 
BEGIN 
RETURN[systemBufferPool.dataWordsPerBuffer + (overhead - rawOverhead)]; 
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END; 

-- This is not an ENTRY procedure because we assume that systemBufferPoo/ can 
-- have its parameters set only once. 

DataWordsPerOisBuffer: PUBLIC PROCEDURE RETURNS [CARDINAL] = 
BEGIN 
RETURN[ 

systemBufferPool.d ata WordsPerBuffer + 
(overhead - slzE[oisWords ois BufferDefs.BufferObject])]; 

END; 

-- This is not an ENTRY procedure because we assume that systemBufferPool can 
-- have its parameters set only once. 

DataWordsPerSppBuffer: PUBLIC PROCEDURE RETURNS [CARDINAL] = 
BEGIN 
RETURN[ 

systemBufferPool.data WordsPerBuffer + 
(overhead - slZE[sppWords spp ois BufferDefs.8ufferObject])]; 

END; 

-- Hot Procedures 

GetFreeBuffer: PUBLIC ENTRY PROCEDURE RETURNS [b: Buffer] = 
BEGIN. 
ENABLE UNWIND =) NULL; 
IF doDebug AND systemBufferPool.seal # DriverTypes.bufferPoolSeal THEN 

Glitch[PooISeaIBroken]; 
IF doOebug AND systemBufferPool.firstBuffer = NIL THEN 

Glitch[FreeQueueNotlnitialized]; \ 
IF doStats AND -systemBufferPool.freeQueue.length ) systemBufferPool.reserve 

THEN StatsDefs.Statlncr[statBufferWaits]; 
UNTIL systemBufferPoolJreeQueue.length ) systemBufferPool.reserve DO 

WAIT systemBufferPoolJreeQueueNotEmpty; ENDLOOP; 
b (- Dequeoe[@systemBufferPool.freeQueue]; 
IF doDebug AND b = NIL THEN Glitch[QueueScrambled]; 
IF doOebug AND b.pool # systemBufferPool THEN Glitch[QueueScrambled]; 
IF doOebug OR doSee THEN b.type (- raw; 
IF doDebug THEN b.debug (- CommUtiiDefs.GetReturnFrameD.accesslink; 
END; 

-- Get free buffer, but don't wait if there is none 
-- NB: These will return the last buffer, use with caution 

MaybeGetFreeBuffer: PUBLIC ENTRY PROCEDURE RETURNS [b: Buffer] = 
BEGIN 
IF doDebug AND systemBufferPool.seal # DriverTypes.bufferPoolSeal THEN 

Glitch [PooISeaIBroken]; 
IF doDebug AND systemBufferPooLfirstBuffer =. NIL THEN 

Glitch[FreeQueueNotlnitialized]; 
IF doStats AND systemBufferPool.freeQueue.length = 0 THEN 

StatsOefs.Stat.lncr[statBufferWaits]; 
b ~ Oequeue[@systemBufferPool.freeQueue]; 
IF b # NIL THEN 

BEGIN 
IF doDebug ArJD b.pool # systemBufferPool THEN Glitch[QueueScrambled]; 
If doOebug OR doSee THEN b.type (- raw; 
IF doDeb.ug THEN b.debug ~ CommUtiIDefs.GetReturnFrameD.accesslink; 
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Retu rnFreePupBuffer: PUBLIC PROCEDURE [PupBuffer] = LOOPHOLE[ReturnFreeBuffer]; 
Retu rnFreeRppBuffer: PUBLIC PROCEDURE [RppBuffer] = LOOPHOLE[ReturnFreeBuffer]; 
Retu rnFreeOisBuffer: PUBLIC PROCEDURE [OisBuffer] = LOOP HOLE[ReturnFreeBuffer]; 
Retu rnFreeSppBuffer: PUBLIC PROCEDURE [SppBuffer] = LOOPHOLE[ReturnFreeBuffer]; 
Retu rnFreeBuffer: PUBLIC ENTRY PROCEDURE [b: Buffer] = 

BEGIN 
IF. doOebug AND systemBufferPooLfirstBuffer = NIL THEN 

Glitch[FreeQueueNotlnitialized]; 
IF ddOebug AND b.pool # systemBufferPool THEN Glitch[QueueScrambled]; 
-- Note: we do some "initialization" of things here since there are several ways to get 
-- buffers from the freeQueue. 
b.requeueProcedure ~ ReturnFreeBufter; 
b.network +- NIL; 
b.userPtr ~ b.userOata ~ NIL; 
Enqueue[@systemBufferPool.freeQueue', b]; 
-- This is ugfy, but there is'nt any way to make things work without it, if 2 
-- PROCESSes are waiting for buffers. 
BROADCAST systemBufferPool.freeQueueNotEmpty; 
END; 

Buffe rsLeft: PUBLIC ENTRY PROCEDURE RETURNS [left: CARDINAL] = 
BEGIN 
IF doOebug AND systemBufferPool.seal # DriverTypes.bufferPoolSeal THEN 

Glitch [PooISeaIBroken]; 
IF doDebug AND systemBufferPool.firstBuffer = NIL THEN 

Glitch[FreeQueueNotlnitialized]; . 
left +- systemBufferPooLfreeQueue.length; 
left +-

(IF left) systemBufferPool.reserve THEN left - systemBufferPool.reserve 
ELSE 0); 

END; 

-- This routine is only used by device drivers to get buffers to read things into. 
-- NB: b.length is setup for the size of the buffer, including ALL of the encapsulation. 
-- All device drivers except for the XWire must fudgEJ things thems/eves, since they do 
-- not use all of the encapsulation field. 

GetlnputBuffer: PUBLIC ENTRY PROCEDURE RETURNS [b: Buffer] = 
BEGIN 
IF doOebug AND systemBufferPool.firstBuffer = NIL THEN 

Glitch[FreeQueueNotinitialized]; 
b +- Oequeue[@systemBufferPool.freeQueue]; 
IF b # NIL THEN 

BEGIN 
IF doOebug AND b.poal # systemBufferPool THEN Glitch[QueueScrambled]; 
b.length +- systemBufferSize; . 
IF doOebug OR doSee THEN b.type +- raw; , 
IF doOebug THEN b.debug ~ CommUtiiOefs.GetReturnFrameD.accesslink; 
END; 

END; 

-- These proce.dures get buffers from the system buffer pool 

GetFreeOisBuffer: PUBLIC PROCEDURE RETURNS [b: OisBuffer] = 
BEGIN 
b +- LOOPHOLE[GetFreeBufferD, OisBuffer]; 
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IF doOebug OR doSee THEN b.type +- ois; 
IF doOebug THEN b.debug +- CommUtiiOefs.GetReturnFrame[].accesslink; 
END; 

MaybeGetFreeOisBuffer: PUBLIC PROCEDURE RETURNS [b: OisBuffer] = 
BEGIN 
b +- LOOPHOLE[MaybeGetFreeBufferD, OisBuffer]; 
IF b # NIL THEN BEGIN IF doDebug OR doSee THEN b.t'Jpe +- ois; END; 
END; 

GetFreePupBuffer: PUBLIC PROCEDURE RETURNS [b: PupBuffer] = 
BEGIN 
b +- LOOPHOLE[GetFreeBuffer[], PupBuffer]; 
IF doDebug OR doSee THEN b.type +- pup; 
b.pupType ~ data; • 
IF doOebug THEN b.debug +- CommUtiiDefs.GetReturnFrame[].accesslink; 
END; 

-- Get free buffer, but don't wait if there is none 
-- NB: These will return the last buffer, use with caution 

MaybeGetFreePupBuffer: PUBLIC PROCEDURE RETURNS [b: PupBuffer] = 
BEGIN 
b ~ LOOPHOLE[MaybeGetFreeBufferD, PupBuffer]; 
IF b # NIL THEN 

BEGIN IF doDebug oR'doSee THEN b.type ~ pup; b.pupType +- data; END; 
END; 

GetClumpOfPupBuffers: PUBLIC ENTRY PROCEDURE [ 
q: Queue, n: CARDINAL, wait: BOOLEAN] = 
BEGIN 
ENABLE UNWIND =) NULL; 
b: PupBuffer; 
IF doDebug AND systemBufferPool.firstBuffer = NIL THEN 

Glitch[FreeQueueNatlnitialized]; 
IF doDebug AND q.seal # DriverTypes.queueSeal THEN Glitch[QueueSealBroken]; 
UNTIL systemBufferPool.freeQueue.length ) n + systemBufferPool.reserve DO 

IF -wait THEN RETURN; WAIT systemBufferPool.freeQueueNotEmpty; ENDLOOP; 
THROUGH [Ooon) DO 

;> ~ PupOefs.DequeuePup[@systemBufferPool.freeQueue]; 
IF doOebug OR doSee THEN b.type ~ pup; 
b.pupType +- data; 
IF doDebug THEN b.debug +- CommUtilDefs.GetReturnFrameD.accesslink; 
PupOefs.EnqueuePup[q, b]; 
ENDLOOP; 

END; 

GetFreeRppBuffer: PUBLIC PROCEDURE RETURNS [b: RppBuffer] = 
BEGIN 
IF doDebug AND systemBufferPool.firstBuffer = NIL THEN 

Glitch[FreeQueueNotlnitialized]; 
b ~ LOOPHOLE[GetFreeBuffer[], RppBuffer]; 
IF doDebug OR doSee THEN b.type +- rpp; 
b.rppPupType +- 4; 
b.system ~ b.sendAck +- b.notify +- FALSE; 
IF doOebug THEN b.debug ~ CommUtilDefs.GetReturnFrame[].accesslink; 
END; . 
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MaybeGetFreeRppBuffer: PUBLIC PROCEDURE RETURNS [b: RppBuffer] = 
BEGIN . 
b +- LOOPHOLE[MaybeGetFreeBufferD, RppBuffer]; 
IF b # NIL THEN 

BEGIN 
IF doDebug OR doSee THEN b.type +- rpp; 
b.rppPupType +- 4; 
b.system +- b.sendAck +- b.notify +- FALSE; 

END; 

END; 

GetClumpOfRppBuffers: PUBLIC ENTRY PROCEDURE [ 

q: Queue, n: CARDINAL, wait: BOOLEAN] = 
BEGIN 
ENABLE UNWIND =) NULL; 

b: RppBuffer; 
IF doDebug AND systemBufferPool.firstBuffer NIL THEN 

Glitch[FreeQueueNotinitialized]; 
IF doDebug AND q.seal· # DriverTypes.queueSeal THEN Glitch[QueueSeaIBroken]; 
UNTIL systemBufferPool.freeQueue.length > n + systemBufferPool.reserve DO 

IF -wait THEN RETURN; WAIT systemBufferPool.freeQueueNotEmpty; ENDLOOP; 

THROUGH [O .. n) DO 

b +- PupDefs.DequeueRpp[@systemBufferPool.freeQueue]; 
IF doDebug OR doSee THEN b.type +- pup; 
b.rppPupType +- 4; 
b.system +- b.sendAck +- b.notify +- FALSE; 

IF doDebug THEN b.debug +- CommUtiIDefs.GetReturnFrame[].accesslink; 
PupDefs.EnqueueRpp[q, b]; 
ENDLOOP; 

END; 

-- initialization 

systemBufferPoolObject: BufferPoolObject +-
[LOCK:, .freeQueue:, seal: DriverTypes.bufferPoolSeal, freeQueueNotEmpty:, 

sendBufferAvaiiable:, receiveBufferAvaiiable:, total:, 
reserve: BufferDefs.defaultSystemBuffersToReserve, send: 0, receive: 0, 
sendlnUse: 0, receivelnUse: 0, 
dataWordsPerBuffer: BufferDefs.defaultDataWordsPerSystemBuffer, 
firstBuffer: NIL, bufferSize: big, wordsPerBuffer:]; 

Process.lnitializeCondition[ 
CommUtiIDefs.MaybeShorten[@systemBufferPool.freeQueueNotEmpty] , 
Process.MsecToTicks[10000]]; 

Process.lnitializeCondition[ 
CommUtiIDefs.MaybeShorten[@systemBufferPool.sendBufferAvailable], 
Process.MsecToTicks[10000]]; 

Process.lnitializeCondition[ 
Comm Uti IDefs.MaybeSh orten [@systemSufferPool.receiveBufferAvaiiable], 
Process.MsecToTicks[10000]]; 

START DriverDefs.Queuelmpl; 
START DriverDefs.BufferPoollmpl; 
IF doDebug THEN 

BEGIN 
GetGiantVector[]JirstBuffer +- NIL; 

GetGiantVectorDJreeQueue +- @systemBufferPool.freeQueue; 
END; 

END. -- SystemBufferPoollmpl module 
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LOG 

Time: April 18, 1980 9:16 AM By: Dalal Action: created file for Pilot 5.0. 
Time: April 21, 1980 10:29 AM By: Dalal Action: merged all buffer routines. . 
Time: May 8, 1980 1:19 PM By: BLyon Action: Moved wordsPerlocb declaration/initialization to B 
**oss. 
Time: September 14, 1980 2:35 AM By: HGM Action: Add parm to FreeQueueMake, and correspo 
"""nding fiddles to keep track of size of systemBufferPool. 
Time: October 12, 1980 4:50 PM By: Garlick Action: Made change in FreeQueueMake to set totai 
"""buffers to be based on BufferDefs.defaultSystemBufferPoolSize (with no compensation) 
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-- UserTerminallmpl.mesa (fast edited by: McJones on: August 28, 1980 11:44 AM) 
-- This is currently crocked to use CreateForCode instead of Create to avoid a bug in the CSL displ 
~*ay microcode that can't cross 64K boundaries!! 

DIRECTORY 
BitSit USING [BBTable], 
OisplayFace USING [ 

Connect, Cursor, CursorPtr, cursorPosition, Disconnect, GetBitBltTable, 
globalStateSize, hasBorder, hasBuffer, height, Initialize, InitializeCleanup, 
pagesForBitmap, pixelsPerlnch, SetBackground, SetBorderPattern, 
SetCursorPattern, TurnOn, TurnOff, width], 

DriverStartChain USING [Start], 
Environment USING [PageCount, PageNumber, PageOffset], 
KeyboardFace USING [keyboard], 
MouseFace USING [position, SetPosition], 
PilotSwitches USING [switches --.u--], 
Process USING [MsecToTicks, SetTimeout], 
Processlnternal USING [AlfocateNakedCondition], 
ResidentHeap USING [MakeNode], . 
Runtime USING [CaIlDebugger], 
Space USING [ 

Create, defaultBase, defaultWindow, Delete, Handle, LongPointer, Map, 
nuliHandle, virtualMemory, VMPageNumber], 

SpecialSpace USING [CreateForCode, MakeResident, MakeSwappable], 
System USING [CreatelntervalTimer, GetintervalTime, Microseconds, ·TimerHandle], 
UserTerminal, 
Transaction USING D, 
Zone USING [Base, Status]; . 

UserTerminallmpl: MONITOR 
IMPORTS 

DisplayFace, OtherDrivers: DriverStartChain, KeyboardFace, MouseFace, 
PilotSwitches, Process, Processlnternal, ResidentHeap, Runtime, Space, 
SpecialSpace, System, Transaction 

EXPORTS DriverStartChain, UserTerminal 
SHARES UserTerminal = 

BEGIN OPEN UserTerminal; 

-- Constants (modulo display hardware and processor) 

pixelsPerlnch: PUBLIC CARDINAL +- DisplayFace.pixelsPerlnch; 
screenHeight: PUBLIC CARDINAL [0 .. 32767] +- DisplayFace.height; 
screenWidth: PuBLIC CARDINAL [0 .. 32767] +- DisplayFace.width; 

mouse:. PUBLIC LONG POINTER TO READONLy·Coordinate +
LOOPHOLE[MouseFace.position]; 

cursor: PUBLIC LONG POINTER TO Coordinate +
LO 0 P H 0 LE[O isplayF ace.cu rsorPosition]; 

keyboard: PUBLIC LONG POINTER TO READONLY ARRAY OF WORD +
LOOPHOLE[KeyboardFace.keyboard]; 

hasBorder: PUBLIC BOOLEAN +- DisplayFace.hasBorder; 

state: State +- disconnected; 

GetState: PUBLIC ENTRY PROC RETURNS [State] = {RETURN [state]}; 

background: Background +- white; 
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GetBackground: PUBLIC ENTRY PROC RETURNS [Background] = {RETURN[background]}; 

bitmapBase: LONG POINTER +- NIL; 

BitmaplsDisconnected: PUBLIC ERROR = CODE; 

GetBitBltTable: PUBLIC ENTRY PROC RETURNS [BitBIt.BBTable] = 
BEGIN 
IF state = disconnected THEN RETURN WITH ERROR BitmaplsDisconnected; 
RETURN [Displ ayf ace.GetBitBltT ableDl 
END; 

SetMousePosition: PUBLIC ENTRY PROC [newMousePosition: Coordinate] = { 
MouseFace.SetPosition[[newMousePosition.x, newMousePosition.y]]}; 

saveCursor: ARRAY [0 .. 16) OF ~JORD +- ALL[O]; . 

. GetCursorPattern: PUBLIC ENTRY PROC RETURNS [cursorPattern: CursorArray] = { 
RETURN [saveCu rsor]}; 

SetCu rsorPattern: PUBLIC ENTRY PROC [cursorPattern: CursorArray] = 
BEGIN 
saveCursor +- cursorPattern; 
DisplayF ace.SetCursorPattern[@saveCursor]; 
END; 

SetBorder: PUBLIC PROCEDURE [oddPairs, evenPairs: [0 .. 377B]] = { 
DisplayFace.SetBorderPattern[oddPairs, evenPairs]}; 

SetBackg round: PUBLIC ENTRY PROC [new: Background] RETURNS [old: Background] = 
BEGIN 
IF (old +- background) = new THEN RETURN; 
DisplayFace.SetBackground[ 

IF (background +- new) = white THEN white ELSE black]; 
END; 

bitmapSpace: Space. Handle +- Space.nuIlHandle; 

SetState: PUBLIC ENTRY PROC [new: State] RETURNS [old: State] = 
BEGIN 
IF (old oj- state) = new THEN RETURN; 
IF old = disconnected THEN 

BEGIN 
swapUnitSize: Environment.PageCount = 50; 
bitmapS pace +- SpeciaISpace.CreateForCode[ 

size: DisplayFace.pagesForBitmap, parent: Space.virtualMemory, 
base: Space.defaultBase]; 

IF PilotSwitches.switches.u = up THEN 
FOR offset: CARDINAL +- 0, offset + swapUnitSize WHILE 

offset + swapUnitSize < = DisplayFace.pagesForBitmap DO 
D +- Space.Create[size: swapUnitSize, parent: bitmapSpace, base: offset] 
ENDLOOP; . 

IF -DisplayFace.hasBuffer THEN 
Space.Map[space: bitmapS pace, window: Space.defaultWindow]; 

bitmapBase oj- Space.LongPointer[bitmapSpace]; 
DisplayFace.Connect[Space.VMPageNumber[bitmapSpace]]; 
IF new = (state +- off) THEN RETURN; 
END; -- assert state = on or off, and state # new 

SELECT new FROM 
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on => 
BEGIN 
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IF -DisplayFace.hasBuffer THEN SpeciaISpace.MakeResident[bitmapSpace]; 
DisplayFace.TurnOnD; 
END; 

off, disconnected =:> 
BEGIN 
DisplayFace.TurnOffD; 
WaitForVerticaIRetrace[]; 
WaitForVerticalRetraceD; 
IF -DisplayFace.hasBuffer THEN SpeciaISpace.MakeSwappable[bitmapSpace]; 
END; 

ENDCASE = > ERROR; 
IF new = disconnected THEN 

BEGIN . . 
DisplayFace.Disconnect[] ; 
Space.Delete[bitmapSpace]; 
bitmapSpace ~ Space.nuIiHandle; 
bitmapBase ~ NIL; . 
END; 

state ~ new; 
END; 

hardwareVerticalRetrace: LONG POINTER TO CONDITION; 
verticalRetrace, blinkTime: CONDITION; 
meFirst: BOOLEAN ~ TRUE; 
microsecondsPerScanLine: CARDINAL = 14; -- should be in terms of DisplayFace 

BlinkDisplay: PUBLIC ENTRY PROCEDURE = 
BEGIN OP~N DisplayFace; 
SetBackground[1F background = white THEN black ELSE white]; -- invert display 
WAIT blinkTime; 
SetBackground[IF background white THEN white ELSE black]; -- put it back 

END; 

-- Miscellaneous 

WaitForScanLine: PUBLIC PROCEDURE [scanLine: INTEGER] = 
BEGIN 
WaitForScanLineZero: ENTRY PROCEDURE = INLINE 

BEGIN WaitForVerticalRetrace[] END; 
WaitForScanLineZeroD; 
IF scanLine = 0 OR CARDINAL[scanLine] > screenHeight THEN NULL 
ELSE 

BEGIN OPEN System; 
timer: TimerHandle = CreatelntervalTimerD; 
interval: Microseconds = scanLine*microsecondsPerScanLine; 
UNTIL GetintervaITime[timer] > = interval DO ENDLOOP 
END 

END; 

WaitForVerticalRetrace: INTERNAL PROCEDURE = 
BEGIN 
IF meFirst THEN 

BEGIN 
meFirst ~ FALSE; 
WAIT hardwareVerticalRetrace; 
BROADCAST verticalRetrace; 
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meFirst ~ TRUE 
END 
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ELSE WArr vertical Retrace 
END; 

--Initialization 

Start: PUBLIC PROCEDURE = 
BEGIN 
mask: WORD; 
headGlobalP: Zone.Base RELATIVE POINTER; 
s: Zone.Status; 
[headGlobaIP, s] ~ ResidentHeap.MakeNode[DisplayFace.globaIStateSize, a16]; 
IF s # okay THEN Runtime.CaIlDebugger["Zone error in UserTerminallmpl"L]; 
[cv: hardwareVerticalRetrace, mask: mask] ~ 

Processlnternal.AllocateNakedConditionD; 
DisplayFace.lnitialize[headGlobaIP, mask]; 
DisplayFace.lnitializeCleanupD; 
Process.SetTimeout[@blinkTime, Process.Msec To Ticks[ 100]]; 
OtherDrivers.StartD; 
END; 

END. 

4 

July 31, 1980 9:54 AM 
August 28, 1980 11:44 AM 

McJones Use pagesForBitmap, GetBitBltTab/e from Disp/ayFace 
McJones Convert to Process/nternal.AllocateNakedCondition 
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-- DiskChannellmpl.mesa (last edited by: Luniewski on: October 3, 1980 12:07 PM) 

DIRECTORY 
Device USING [nuIiType, Type], 
DiskChannel USING [ 

Address, CompletionHandle, DiskPageCount, DiskPageNumber, Drive, DriveState, 
.DriveStatus, Handle, IORequestHandle, nuliDrive, nullHandle] , 

DlskChannelBackend USING [DriveHandle, DriveID], 
Environment USING [Base, first64K], 
PhysicalVolume USING [nuIlDevicelndex], 
PilotDisk USING [Handle], 
Process USING [lnitializeCondition, MsecToTicks, SetTimeout] 
ResidentHeap USING [FreeNode, MakeNode], ' 
Runtimelnternal USING [WorryCaIlDebugger], 
Zone USING [BlockSize, Status]; 

DiskChannellmpl: MONITOR 
IMPORTS Process, ResidentHeap, Runtimehiternal 
EXPORTS DiskChannel, DiskChannelBackend 
SHARES DiskChannel, DiskChannelBackend, PiiotDisk = 
BEGIN 

-- Miscellaneous 
base: Environment.Base = Environmentfirst64K; 
ErrorHalt: PROC = { 

RuntimelnternaI.WorryCaIlDebugger["Error in DiskChannellmpl"L]; }; 

driveObjectUnlocked: CONDITION; 
g: GlobalHandle ~ MakeLP[sIZE[Globals]]; 
GlobalHandle: TYPE = LONG POINTER TO Globals; 
Globals: TYPE = RECORD [ 

firstDrive: DiskChanneIBackend.DriveHandle, 
-- head of the linked list of known drives 
channelRestarted: CONDITION]; -- used in the implementation of Restart 

MakeLP: PROC [size: Zone.BlockSize] RETURNS [Ip: LONG POINTER] = 
EEGIN 
t: Environment.Base RELATIVE POINTER = MakeRP[size]; 
RETURN[@base[t]]; 
END; 

MakeRP: PROC [size: Zone.BlockSize] 
RETURNS [rp: Environment.Base RELATIVE POINTER] = 
BEGIN 
status: Zone.Status; 
[node: rp, s: status] +- ResidentHeap.MakeNode[size, a1];" 
IF status .... = okay THEN ErrorHaltO; . 
END; 

-- Drives 

FindDrive: PROC [drive: DiskChannel.Drive] " 
RETURNS [driveH: DiskChanneIBackend.DriveHandle] = INLINE { 
RETURN[LOOPHOLE[drive]]}; 

shortTime: CONDITION; 

AwaitStateChange: PUBLIC ENTRY PROC [ 
count: CARDINAL, type: Device.Type, index: CARDINAL] 
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RETURNS [currentChangeCount: CARDINAL] = 
BEGIN 
DriveOK: PROC [drive: DiskChannelBackend.DriveHandle1 RETURNS [BOOLEAN1 = 

BEGIN 
IF type = Device.nullType THEN 

RETURN[ 
index = drive.driveOrdinal OR index = PhysicaIVolume.nullDevicelndex] 

ELSE 
RETURN[ 

type = drive.driveID.type AND 
(index :::: drive.driveOrdinal OR index = 

PhysicaIVolume.nullDevicelndex)] 
END; 

Geteount: PROC RETURNS [count: CARDINAL] = 
BEGIN 

" drive: DiskChannelBackend.DriveHandle ~ g.firstDrive; 
count ~ 0; . 
WHILE drive .... = NIL DO 

IF DriveOK[drive] THEN 
BEGIN -- we must poke drive to be sure that drive.changeCount is right 
o ~ drive.getStatus[drive); 
count +- count + drive.changeCount; 
END; 

drive +- drive.next; 
END LOOP 

END; 
WHILE (currentChangeCount +- GetCountO) < count DO WArT shortTime ENDLOOP; 
END; . 

GetDriveAttributes: PUBLIC ENTRY PROC [drive: DiskChannel.Drive] 
RETURNS [ 

deviceType: Device.Type, deviceHandle: PiiotDisk.Handle, 
deviceOrdinal: CARDINAL, nPages: DiskChannel.DiskPageCount, ready: BOOLEAN, 
state: DiskChannel.DriveState, changeCount: CARDINAL] = 

BEGIN 
drivelD: DiskChanneIBackend.DriveID; . 
ready ~ FindDrive[ d rive] .getStatus[FindDrive[d rive]] .ready; 
[driveID: drivelD, nPages: nPages, driveOrdinal: deviceOrdinal, state: state, 

changeCount: changeCount] ~ FindDrive[drive]'t; 
deviceType +- driveID.type; 
deviceHandle ~ driveID.handle; 
END; 

GetDriveTag: PUBLIC ENTRY PROC [drive: DiskChannel.Drive] RETURNS [CARDINAL] = { 
RETURN[FindDrive[drive].tag]}; 

GetNextD rive: PUBLIC ENTRY PROC [prey: DiskChannel.Drive] 
RETURNS [DiskChanneI.Drive] = 
BEGIN 

" IF prev = DiskChannel.nullDrive THEN RETURN[SeaIDrive[g.firstDrive]] 
EL?E RETURN[SeaIDrive[Find Drive[prev] . next]] 
END; 

GetPageNumber: PUBLIC ENTRY PROC [ 
drive: DiskChannel.Drive, page: DiskChannel.Addressl 
RETURNS [DiskChanneI.Disk.PageNumber] = • 
BEGIN 
dH: DiskChannelBackend.DriveHandle = FindDrive[drive]; 
RETURN[dH.getPageNumber[dH, page]]; 
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END; 

Seal Drive: PRoe [driveID: DiskChanneIBackend.DriveHandle] 
RETURNS [DiskChanneI.Drive] = INLINE {RETURN[LOOPHOLE[driveID]]}; 

SetD riveState: PUBLIC PROC [ 
drive: DiskChannel.Drive, changeCount: CARDINAL, 
state: DiskChannel.DriveState] RETURNS [s: DiskChannel.DriveStatus] = 
BEGIN 
Acqui reD riveObject: ENTRY PROCEDURE [drive: DiskChanneIBackend.DriveHandle] = 

BEGIN 
WHILE drive.stateChangeLocked DO WAIT driveObjectUnlocked; ENDLOOP; 
drive.stateChangeLocked +- TRUE; 
-- poke the drive so that drive.changeCount is current o +- drive.getStatus[drive];. 
END' 

Retu'rnD riveObject: ENTRY PROCEDURE [drive: DiskChanneIBackend.DriveHandle] = { 
drive.stateChangeLocked +- FALSE; BROADCAST driveObjectUnlocked; }; 

handle: DiskChannelBackend.DriveHandle = FindDrive[drive]; 
AcquireDriveObject[handle]; 
-- Special case changeCount of 0 for PhysicalVolumelmpl 
IF changeCount - = 0 THEN 

IF changeCount - = handle.changeCount THEN RETURN[invalidDrive]; 
IF NOT (handle.state = inactive OR state = inactive) THEN { 

ReturnDriveObject[handle]; RETURN[alreadyAsserted]; }; 
handle.changeState[handle, state]; 
handle.state +- state; 
Retu rnDriveObject[hand Ie]; 
RETURN[ok] 
END; 

SetDriveTag: PUBLIC ENTRY PROC [drive: DiskChannel.Drive, tag: CARDINAL] = { 
FindDrive[drive].tag +- tag}; 

-- Channels 

Channel Handle: TYPE = Environment.Base RELATIVE POINTER TO ChannelObject; 
Chanr.eIObject: TYPE' = RECORD [ 

driveHandle: DiskChanneIBackend.DriveHandle, 
completionHand!e: CompletionHandle, -- used in the implementation of WaitAny 
changeCount: CARDINAL, 
suspendCount: [0 .. 256), -- used in the implementation of Suspend, Restart 
ioCount: [0 .. 256)]; -- used in the implementation of Idle 

C reate: PUBLIC ENTRY PROC [ 
drive: DiskChannel.Drive, compietion: DiskChannel.CompletionHandle] 
RETURNS [DiskChanneI.Handle] = . 
BEGIN OPEN comp: LOOPHOLE[completion, CompletionHandle]; 
chH: Channel Handle; 
dH: DiskChannelBackend.DriveHandle = FindDrive[drive]; 
IF dH = NIL THEN RETURN[LOOPHOLE[DiskChannel.nu!lHandle]]; -- no such drive 
chH +- Ma.keRP[slzE[ChanneIObject]]; 
base[chH] +- ChannelObject[ 

driveHandle: dH, completionHandle: @comp, changeCount: dH.changeCount, 
suspendCount: 0, ioCount: 0]; 

RETURN[LOOPHOLE[chHll 
END; 

Delete: PUBLIC ENTRY PROC [channel: DiskChannel.Handle] = { 
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·IF ResidentHeap.FreeNode[LOOPHOLE[channel]] # okay THEN ErrorHaltO}; 

GetAtt ri butes: PUBLIC ENTRY PROC [channel: DiskChannel.Handle] 
RETURNS [drive: DiskChannel.Drive] = {RETuRN[SeaIDrive[GetDrive[channel]]]}; 

GetPageAddress: PUBLIC ENTRY. PROC [ 
channel: DiskChannel.Handle, page: DiskChannel.DiskPageNumber] 
RETURNS [DiskChanneI.Address] = 
BEGIN OPEN channelObj: base[LOOPHOLE[channel, ChanneIHandle]]; 
RETURN[channeIObj.driveHandle.getPageAddress[channeIObj.driveHandle, page]]; 
END; 

Idle: PUBLIC ENTRY PROC [channel: DiskChannel.Handle] = 
BEGIN OPEN channelObj: base[LOOPHOLE[channel, ChanneIHandle]]; 
-- ·Should an error be returned if the change counts do not match? 
IF channelObj.changeCount - = channeIObj.driveHandle.changeCount THEN RETURN; 
channelObj.suspendCount +- channelObj.suspendCount + 1; 
WHILE channelObj.ioCount ) 0 DO 

WAIT channeIObj.completionHandle.ioComplete; ENDLOOP; 
END; 

InitiatelO: PUBLIC --EXTERNAL--PROC [req: DiskChannel.lORequestHandle] = 
BEGIN 
TouchChannel: ENTRY PROC [channeIHandle: ChannelHandle] = 

-- do the monitored parts of setting up an 10 request. 
--INLINE 
BEGIN OPEN channelObj: base[channeIHandle]; 
WHILE channelObj.suspendCount ) 0 DO WAIT g.channeIRestarted; ENDLOOP; 

. channelObj.ioCount +- channelObj.ioCount + 1; 
END; 

Can celiO: ENTRY PROC [channeIHandle: ChannelHandle] = INLINE 
BEGIN OPEN channelObj: base[channeIHandle]; 
channelObj.ioCount +- channelObj.ioCount - 1; 
END' 

ch: ChannelHandle = LOOPHOLE[req.channel]; 
TouchChannel[ch]; 
IF base[ch].changeCount - = base[ch].driveHandle.changeCount THEN 

BEGiN 
CanceIlO[ch]; 
req.status +- invalidChannel; 
NotifyIOComplete[req] ; 
RETURN; 

·END; 
req.countDone +- 0; 
base[ch].driveHandle.requestIO[req]; 
END; 

Restart: PUBLIC ENTRY PROC [channel: DiskChannel.Handle] = 
BEGIN OPEN channelObj: base[LOOPHOLE[channel, ChanneIHandle]]; 
IF (channelObj.suspendCount +- channelObj.suspendCount - 1) = 0 THEN 

BROADCAST g.channeIRestarted; 
END; 

Suspend: PUBLIC ENTRY PROC [channel: DiskChannel.Handle] = 
BEGIN OPEN ~hanneIObj: base[LOOPHOLE[channel, ChanneIHandle]]; 
channelObj.suspendCount +- channelObj.suspendCount + 1; 
END; 
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WaitAny: PUBLIC ENTRY PROC [completion: OiskChannel.CompletionHandle] 
RETURNS [req: OiskChannel.lORequestHandle] = 
BEGIN OPEN LOOPHOLE[completion, CompletionHandle]; 
WHILE first = NIL DO WAIT ioComplete; ENDLOOP; 
req +- first; 
first +- req.next; 
END; 

-- Completions 

CompletionHandle: TYPE = LONG POINTER TO CompletionObject; 
CompletionObject: TYPE = RECORD [ 

first, last: OiskChannel.lORequestHandle, ioComplete: CONDITION]; 
ioCompletePrototype: CONDITION; -- do not ever wait on this . 
CreateCompletionObject: PUBLIC PROC RETURNS [OiskChanneI.CompletionHandle] = 

BEGIN 
Crock: TYPE = ARRAY [O .. SIZE[CONDITION]) OF WORD; 
cH: CompletionHandle +- MakeLP[sIZE[CompletionObject]]; 
cH.first +- NIL; -- cH.ioComplete +- ioCompletePrototype; 
LOOPHOLE[@cH.ioComplete, LONG POINTER TO Crock]t ~ 

LOOPHOLE[ioCompletePrototype]; 
RETURN[LOOPHOLE[cH]] 
END; 

-- Bacxend 

GetDrive: PUBLIC PROC [channel: OiskChannel.Handle] 
RETURNS [OiskChanneIBackend.OriveHandle] = --INLINE 
BEGIN OPEN channelObj: base[LOOPHOLE[channel, ChanneIHandle]]; 
RETURN[channe!Obj.driveHandle] 
END; 

NotifylOComplete: PUBLIC ENTRY PROC [req: OiskChannel.l0RequestHandle] = 
-- used by driver to indicate some 10 transaction has completed. 
BEGIN 
OPEN channelObj: base[LOOPHOLE[req.channel, ChanneIHandle]], 

channeIObj.completionHandle; 
channelObj.ioCount +- channelObj.ioCount - 1; 
req.next +- NIL; 
!F first = NIL THEN first +- req ELSE last.next +- req; 
last +- req; 
BROADCAST ioComplete; 
END; 

RegisterD rive: PUBLIC ENTRY PROC [drive: OiskChanneIBackend.OriveHandle] = 
-- Add new drive to end of list, to preserve enumeration order defined by faces 
BEGIN 
prevDrive: OiskChanneIBackend.OriveHandle; 
drive.driveOrdinal .... 0; -- in case first of type 
drive. next ~ NIL; 
drive.stateChangeLocked +- FALSE; 
IF g.firstDrive = NIL THEN g.firstDrive +- drive 
ELSE 

BEGIN 
FOR prevO rive +- g.firstDrive, prevDrive.next WHILE prevOrive.next ... = NIL DO 

ENDLOOP; 
prevOrive.next +- drive; 
IF prevOrive.driveIO.type = drive.driveIO.type THEN 

drive.driveOrdinal +- prevDrive.driveOrdinal + 1; 

DiskChannellmpl.mesa. 3-0ct-80 12:07:11 

5 

5 

DiskChannellmpl.mesa. 3-0ct-80 12:07:11 6 

END; 
END; 

-- Initialization 

g.firstDrive +- NIL; 
Process.SetTimeout[@ioCompletePrototype, Process.Msec To Ticks[1 000]]; 
Process.lnitializeCondition [@g.channelRestarted, Process.Msec To Ticks[ 1000]]; 
Process.lnitializeCondition[@shortTime, Process.MsecToTicks[5000]]; 
Process.lnitializeCondition[@driveObjectUnlocked, Process.MsecToTicks[30000]]; 

. END. 

LOG 
Time: January 11, 1979 3:28 PM By: Horsley Action: Create file 
Time: August 14, '1979 11:25 PM By: Redell Action: New DisxChannel 
Time: August 16, 1979 11:04 PM By: Redell Action: Add drive tags 
Time: October 19, 1979 9:11 AM By: McJones Action: Avoid calling InitializeCondition in.Create 
**CompletionObject . 
Time: November 29, 1979 3:21 PM By: Gobbel Action: New DiskChannel interface: initialize cou 
**ntDone field of 10Request 
Time: January 31, 1980 4:53 PM By: McJones Action: New DisxChannel; preserve order of drive 
•• registration 
Time: June 11, 1980 3:24 PM By: Luniewski Action: Changes for DiskChannel.Drive's being La 
**NG POINTER's to DriveObject's. Implement AwaitStateChange, SetDriveState. Make phanges t 
**0 the channel implementation to account for removable volumes. 
Time: June 23, 1980 4:16 PM By: McJones Action: O/SDisk = )PilotDisk . 
Time: July 19, 1980 3:09 PM By: Jose Action: Changes to SetDriveState to fix deadlocx, handle 
**change of. state. 
Time: July 30, 1980 2:15 PM By: LuniewsKi Action: Modify SetDriveState to return status. 
Time: August 7, 1980 9:27 AM By: Luniewski Action: Add support for stateChangeLock in drive 
··Object. ' 
Time: September 16, 1980 11:59 PM By: Jose Action: Get ready before changeCount in GetDriv 
HeAttributes, change stateChangeLock to stateChangeLocked. 
Time: October 3, 1980 12:07 PM By: Luniewski Action: AwaitStateChange: access a/l drives 
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-- DiskDriverSharedlmpl.mesa (last edited by: McJones on: February 1, 1980 9:22 AM) 

DIRECTORY 
DiskChannel: FROM "DiskChannel" USING [ 

DiskPageNumber, IORequestHandle, Cylinder], 
DiskChannelBackend: FROM "DiskChanneIBackend" USING [GetDrive], 
DiskDriverShared: FROM "DiskDriverShared" USING [ScheduleHandle]; 

DiskDriverShared Impl: PROGRAM 
IMPORTS DiskChannelBackend EXPORTS DiskDriverShared SHARES DiskChannel 
BEGIN 
-- Useful permanent statisitics 
totalNumberOfRequests: LONG CARDINAL ~ 0; 
countQueueEmptyWhenRequestArrived: LONG CARDINAL ~ 0; 
countSequentialRequestsOnSameCylinder: LONG CARDINAL ~ 0; 
countOtherRequestsOnCurrentCylinder: LONG CARDINAL ~ 0; 
countRequestsNotOnCurrentCylinder: LONG CARDINAL ~ 0; 
countQueueEmptyWhenRequestMade: LONG CARDINAL ~ 0; 
GeiSchedule: PROCEDURE [req: DiskChannel.lORequestHandle] 

RETURNS [DiskDriverShared.ScheduleHandle] = . 
-- Fancy loophole 
INLINE BEGIN RETURN[LOOPHOLE[DiskChanneIBackend.GetDrive[req.channel]]]; END; 

GetNextPendingRequest: PUBLIC PROCEDURE [ 
schedule: DiskDriverShared.ScheduleHandle] 
RETURNS [req: DiskChannel.lORequestHandle] = 
-- Pick next request off of queue 
BEGIN 
IF (req ~ schedule.tirst) = NIL THEN 

BEGIN 
countQueueEmptyWhenRequestMade ~ countQueueEmptyWhenRequestMade + 1; 
IF coliectStats THEN RememberRequest[remove, 0]; 
RETURN; 
END; 

schedule.tirst ~ req.next; 
IF schedule.first = NIL OR req = schedule.previousRequest THEN 

schedule.previousRequest ~ NIL; 
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-- makes sure that previousRequest isn't pointing to something that's been removed from the q 
**ueue 

totalNumberOfRequests ~ totalNumberOfRequests + 1; 
IF coliectStats THEN RememberRequest[remove, req.diskPage]; 
END; 

Inse rtRequest: PUBLIC PROCEDURE [req: DiskChannel.lORequestHandle] = 
-- using a somewhat odd implementation of the elevator algprithm 
BEGIN 
Inse rtBefo re: PROCEDURE [ 

action: {firstLarger, firstSmaller}, 

s~:r::n~~!:~~~~~!~~~~:~~: ~~~~ ~~~~::~ :~ ~:~~~~:~~~!.!~~~~~:~:~~!~~ :: 
-- find the correct place in the queue for the request 
INLlNE· 
BEGIN 
last: LONG POINTER TO DiskChannel.lORequestHandle ~ 

startingPlaceForlnsertion; 
current: D!skChanneI.lORequestHandle; 
DO 

cu rrent ~ lastt; 
IF current = NIL OR req.address.cylinder = current.address.cylinder THEN 

BEGIN InsertWithinCylinder[last]; RETURN END; 
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IF 
(action = firstSmaller AND req.address.cylinder > 

current.addreSs.cylinder) OR 
(action = firstLarger AND req.address.cylinder < 

current.address.cylinder) THEN 
BEGIN lastt ~ req; req.next +- current; RETURN END; 

last ~ @current.next; 
ENDLOOP; 

END· 
Inse;tWithinCylinder: PROCEDURE [ 

startingPlaceForlnsertion: LONG POINTER TO DiskChannel.lORequestHandle] = 
--linear insert into correct position amongst entries on current cylinder 
BEGIN 
last: LONG POINTER TO DiskChannel.lORequestHandle ~ 

startingPlaceForlnsertion; 
current: DiskChannel.lORequestHandle; 
DO • 

cu rrent +- lastt; 
IF current = NIL OR req.address.cylinder - = current.address.cylinder OR 

req.address.head < current.address.head OR 
(req.address.head = current.address.head AND req.address.sector < 

current.address.sector) THEN 
BEGIN last't +- req; rqq.next ~ current; RETURN END; 

last ~ @current.next; . 
ENDLOOP; 

END· 
schedule: DiskDriverSbared.ScheduleHandle = GetSchedule[req]; 
currentCylinderOfDrive: DiskChannel.Cylinder =. schedule.currentCylinder; 
IF coliectStats THEN RememberRequest[insert, req.diskPage]; 
req.next ~ NIL; 
SELECT TRUE FRm.A 

schedule.first = NIL =) 

-- this case is a/so caught below, but it's useful to keep this statistic independently 
BEGIN 
schedule.first ~ req; 
countQueueEmptyWhenRequestArrived ~ countOueueEmptyWhenRequestArrived + 1; 
END; 

-- catch the typical case of sequential requests 

schedule.previousRequest - = NIL AND req.address.cylinder 
schedule.previousRequest.address.cylinder AND req.diskPage = 

. schedule.previousRequest.diskPage + 1 =) 

BEGIN 
InsertWithinCylinder[@schedule.previousRequest.next]; 
countSequentialRequestsOnSameCylinder ~ 

countSequentialRequestsOnSameCylinder + 1; 
END; 

req .address.cylinder = currentCylinderOfDrive =) 
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**r to become an INLlNE) 
. BEGIN 

I nsertWith inCylind er[@schedule.first]; 
countOtherRequestsOnCurrer.tCylinder ~ 

countOtherRequestsOnCurrentCylinder + 1; 
END; 

ENDCASE =) 
-- insert before the first queue entry with a smaller (or larger) cylinder value (merge with ent 

**ries with equal cylin.der value) 
BEGIN 
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InsertBefore[ 
IF req.address.cylinder > currentCylinderOfDrive THEN firstLarger 
ELSE firstSmaller, @schedule.first]; 

countRequestsNotOnCurrentCylinder ~ countRequestsNotOnCurrentCylinder + 1; 
END' 

sched~le.previOuSRequest ~ req; 
END; 

PeekNextPendingRequest: PUBLIC PROCEDURE [ 
schedule: DiskDriverShared.ScheduleHandle] 
RETURNS [req: DiskChanneLlORequestHandle] = 
-- Pick next request without removing it from queue 
BEGIN RETURN[schedule.first] END; 

-- Temporary statistics gathering stuff: should be removed eventually 

collectStats: BOOLEAN = TRUE; _ 
RequestDirection: TYPE = {insert, remove}; 
maxStatsReq uests: CARDINAL = 64; 
currentlndex: CARDINAL ~ 0; 
totalReqs: CARDINAL ~ 0; 
pgs: ARRAY [O .. maxStatsRequests} OF DiskChannel.DiskPageNumber; 
dirs: ARRAY [O .. maxStatsRequests) OF RequestDirection; 
RememberRequest: PROCEDURE [ 

dir: RequestDirection, pNum: DiskChannel.DiskPageNumber] = 
BEGIN 
IF currentlndex ) = maxStatsRequests THEN currentlndex ~ 0; 
pgs[currentlndex] ~ pNum; 
dirs[currentlndex] ~. dir; 
currentlndex ~ currentlndex + 1; . 
totalReqs ~ totalReqs + 1; 
END; 

END. 

LOG 
Time: January 17, 1979 4:40 PM By: Horsley Action: Create file 
Time: March 13, 1979 6:28 PM By: Horsley Action: RememberRequest no longer reme 
umbers physical address 
Time: July 24, 1979 2:23 PM By: Gobbel Action: Change format of IORequest 

3 

Time: August 17, 1979 9:39 AM By: Redell Action: Add USINGs; remove use of old Temporary inte 
urface 
Time: February 1, 1980 9:22 AM By: McJones Action: Changes to DiskChannel, 
* * DiskChannelBackend, DiskDriverShared 
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-- FloppyChannellmpl.mesa (last edited by: Jose on: October 21, 1980 2:32 PM) 
-- THINGS TO DO: . 
-- 1) Protect against multiple simultaneous calls 
-- 2) Troy.format 

DIRECTORY 
DeviceTypes USING [sa800], 
DiskChannel USING [PVHandle], 
DiskChanne!Backend USING [ 

ChangeStateProc, DriveHandle, DriveObject, GetStatusProc, RegisterDrive], 
DiskDriverShared USING [ScheduleHandle, ScheduleObject], 
DriverStartChain USING [Start], 
Environment USING [Base, first64K, wordsPerPage], 
F!oppyChannel USING [Attributes, Buffer, Context, DiskAddress, Status], 
FloppyChannellnternal USING [ 

max Drives, maxSectorsPerTrack, maxWordsPerSector, OpB!ock], 
Inline USING [BITAND, LongCOPY], 
PhysicalVolume USING [Error, ErrorType], 
PilotFloppyFormat USING [firstReaICylinder, logicalTrackO, piiotContext], 
Process USING [MsecToTicks, SetTimeout], 
Processlnterna! USING [AliocateNakedCondition], 
ResidentHeap USING [MakeNode], 
SA800Face USING [ 

Attributes, Buffer, Context, DeviceHandle, DiskAddress, DiskChangeClear, 
Function, GetContext, GetDeviceAttributes, GetNextDevice, 
initia!AllocationLength, Initialize, InitializeCleanup, Initiate, 
nullDeviceHandle, operationBlockLength, OperationPtr, Poll, SetContext, 
Status], 

Space USING [Create, Handle, LongPointer, Map, virtualMemory], 
SpecialSpace USING [MakeCodeResident, MakeResident, MakeSwappable], 
Transaction USING 0; 

FloppyChannellmpl: MONITOR 
IMPORTS 

DiskChannelBackend, RemainingDrivers: DriverStartChain, Inline, 
PhysicalVolume, Process, Processlnternal, ResidentHeap, SA800Face, Space, 
SpecialSpace, Transaction . 

EXPORTS 
DiskChannel, DriverStartChain, FloppyChannel. FloppyChanneillnternal, 
PhysicalVolume = 

BEGIN OPEN FloppyChannel, FloppyChannellnternal; 

-- Constants 

maxDrives: CARDINAL = FloppyChannellnternal.maxDrives; 
max Retries: CARDINAL = 30; 
maxSectorsPerTrack: CARDINAL = FloppyChannellnternal.maxSectorsPerTrack; 
maxWordsPerSector: CARDINAL = FloppyChannellnternal.maxWordsPerSector; 
nTasks: CARDINAL = 2; 

-- Types 

DriveObject: PUBLIC TYPE = DiskChanneIBackend.DriveObject; --exported type 
--PhysicaIVolume.--
Handle: PUBLIC TYPE DiskChannel.PVHandle; --exported type 

-- Global Variables 
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clientDataSpace: Space. Handle; 
drives: ARRAY [O .. maxDrives) OF DiskDriverShared.ScheduleObject; 
naked Notify: LONG POINTER TO CONDITION; 
nDrives: CARDINAL ~ 0; 
tasks: ARRAY [O .. nTasks) OF LONG POINTER TO UNSPECIFIED; 
wakeupMask: WORD; 

-- EXTERNAL PROCEDURES 

ReadSecto rs: PUBLIC PROCEDURE [ 
handle: Handle, address: DiskAddress, buffer: Buffer, count: CARDINAL, 
incrementDataPtr: BOOLEAN] RETURNS [status: Status, countDone: CARDINAL] = 
BEGIN 
op: OpBlock; 
AssertNonPilotAccess[handle]; 
op ~ 

[handle, read Sector, GetDA[address], GetBuffer[buffer], incrementDataPtr, 
~unij; . 

[status, countDone] ~ DoClientRequest[@op]; 
END; 

WriteSectors: PUBLIC PROCEDURE [ 
handle: Handle, address: DiskAddress, buffer: Buffer, count: CARDINAL, 
incrementDataPtr: BOOLEAN] RETURNS [status: Status, countDone: CARDINAL] = 
BEGIN 
op: OpBlock ~ 
. [handle, writeSector, GetDA[address], GetBuffer[buffer], incrementDataPtr, 

count]; 
[status, countDone] ~ Writelnternal[@op]; 
END; 

~ 

WriteDeletedSectors: PUBLIC PROCEDURE [ 
handle: Handle, address: DiskAddress, buffer: Buffer, count: CARDINAL, 
incrementDataPtr: BOOLEAN] RETURNS [status: Status, countDone: CARDINAL] = 

·BEGIN 
op: OpBlock ~ 

[handle. writeDeletedSector, GetDA[address], GetBuffer[buffer], 
incrementDataPtr, count]; 

[status, countDone] ~ Writelnternal[@op]; 
END; 

ReadlD: PUBLIC PROCEDURE [handle: Handle, address: DiskAddress, buffer: Buffer] 
RETURNS [status: Status] = 
BEGIN 
op: OpBlock ~ [handle, readlD, GetDA[address]. GetBuffer[buffer]]; 
-- could check buffer length> = idLength 
AssertNonPilotAccess[hand!e]; 
RETURN[DoRequest[@op].status]; 
END; 

Nop: PUBLIC PROCEDURE [handle: Handle] RETURNS [status: Status] = 
BEGIN 

2 

-- Nop can be called anytime, regardless of DiskChannel.DriveState, if a floppy drive is present 
op: OpB!ock ~ [handle, nop]; 
RETURN[DoRequest[@op].status]; 
END; 

Recalibrate: PUBLIC PROCEDURE [handle: Handle] RETURNS [status: Status] = 
BEGIN . 
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op: OpBlock +- [handle, recalibrate]; 
AssertNonPilotAccess[handle]; 
RETURH[DoRequest[@op].status]; 
END; 

GetContext: PUBLIC PROCEDURE [handle: Handle] RETURNS [context: Context] = 
BEGIN RETURN[L 00 P H 0 LE[ SA800F ace. GetContext[ GetDeviceHandle[hand Ie]]]]; END; 

GetDeviceAttributes: PUBLIC PROCEDURE [handle: Handle] 
RETURNS [attributes: Attributes] = 
BEGIN 
RETURN[LOOPHOLE[SA800Face.GetDeviceAttributes[GetDeviceHandle[handle]]]]; 
END; 

SetContext: PUBLIC PROCEDURE [handle: Handle, context: Context] 
RETURNS [ok: BOOLEAN] = 
BEGIN 
ok +- SA800Face.SetContext[ 

GetDeviceHandle[handle], LOOPHOLE[context, SA800Face.Context]]; 
InitDisk[handle.drive, context]; . 
END; 

-- PROCEDURES EXPORTED VIA DRIVE OBJECT 

BasicChangeState: DiskChannelBackend.ChangeStateProc = 
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-- Removable volume state change handler for state change independent of Pilot/notPilot stat 
**e. 

-- This procedure is superceded by PilotC?hangeState when the Pilot driver world is established 

BEGIN END; 

GetStatus: DiskChannelBackend.GetStatusProc = 
-- get online/offline status of drive 
BEGIN 
ready +- (NOT Nop[[LOOPHOLE[dH], dH.changeCountll.status.notReady); 
RETuRN[ready, dH.changeCount]; 
END; 

-- ENTRY PROCEDURES 

DoRequest: PUBLIC ENTRY PROCEDURE [pOp: POINTER TO OpBlock] 
RETURNS [status: FloppyChannel,Status, countDone: CARDINAL] = 
BEGIN -- Perform transfer requests, doing error recovery and retry. 
-- Access validity is checked further up the call chain: . 
-- in DiskChannel.lnitiatelO for Pilot volume; in FloppyChannel procedures for channel access 

retryCount: CARDINAL +- 0; 
req: SA800Face.OperationPtr = tasks[O]; 
drive: DiskChannelBackend.DriveHandle = LOOPHOLE[pOp.device.drive]; 

FatalError: INTERNAL PROCEDURE RETURNS [fatal: BOOL~N] = 
BEGIN 
oneThird: CARDINAL = maxRetries/3; 
SELECT TRUE FROM 

status. wr.ongSizeBuffer, status.recordNotFound, status.crcError, 
status.hardwareError = > 
BEGIN -- retryable error 
IF (retryCount +- retryCount + 1) > maxRetries THEN RETURN[TRUE]; 
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IF retryCount MOD oneThird = 0 THEN 
IF Recover[ 

pOp.device, 
IF retryCount = oneThird THEN recover ELSE recal].status.error THEN 
RETURN[TRUE]; 

IF FilterStatus[SA800Face.lnitiate[req].status].error THEN RETURN[TRUE]; 
RETURN [FALSE] ; 
END; 

HJDCASE = > --fatal error--RETURN[TRUE]; 
END; 

reqt' +-
[device: drive.driveID.handle, function: pOp.function, 

incrementDataPointer: pOp.incrementDataPtr, address: pOp.address, 
buffer: pOp. buffer, count: pOp.count]; 

[status: status] +- FilterStatus[SA800Face.lnitiate[req].status]; 
IF status.inProgress THEN 

DO 
-- wait for completion 
status +- FilterStatus[SA800Face.PolI[req]]; 
SELECT TRUE FROM 

status.inProgress = > WAIT naked Notify; 
status. good Completion = > EXIT; 
ENDCASE = > --error--IF FatalErrorO THEN EXIT; 

ENDLOOP; 

countDone +- pOp.count - req.count; 
IF status.diskChanged THEN NoticeDiskChanged[drive]; 

END; 

InitDisk: ENTRY PROCEDURE [ 
drive: DiskChannelBackend.DriveHandle, context: FloppyChannel,Context] = 
BEGIN 
-- Set physical volume(diskette)-specific information wfJen context changes 
nCyl: CARDINAL ~ 

SA800Face.GetDeviceAttributes[ 
drive.driveID.handle].attributes.numberOfCylinders -
PilotFloppyFormat.logicalTrackO - PilotFloppyFormat.firstReaICylinder; 

i: CARDINAL; 
sectorTable: ARRAY [0 .. 5] OF CARDINAL = [4, 8, 15, 26, 36, 2]; 
i+-

SELECT context.sectorLength FROM 
512 = > 1, -- 1024-byte sectors --
256 = > 2, -- 512 (Pilot volume) --
128 => 3, -- 256--
64 => 4, -- 128 --
ENDCASE = > 5; -- Anything else must be Troy -

. IF context.density = single THEN i ~ i - 1; 
drive.sectorsPerTrack +- sectorTable[i]; 
drive.nPages +:' drive.movingHeads*drive.sectorsPerTrack*nCyI; 
END; 

Recal: PUBLIC ENTRY PROCEDURE [handle: Handle] 
RETURNS [status: FloppyChannel.Status] = 
BEGIN RETURN[Recover[halidle, recal]] END; 

--INTERNAL PROCEDURES 
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FilterStatus: INTERNAL PROCEDURE [s: SA800Face.Status] 
RETURNS [status: FloppyChannel.Status] = 
-- Convert Face-type status to FloppyChannel variety 
BEGIN 
initialMask: SA800Face.Status = 

[ --Face status elements to keep--diskChange: TRUE, na1: FALSE, 
twoSided: TRUE, na3: FALSE, error: TRUE, inProgress: TRUE, 
recalibrateError: TRUE, dataLost: TRUE, notReady: TRUE, 
writeProtect: TRUE, deleted Data: TRUE, recordNotFound: TRUE, 
crcError: TRUE, trackOO: TRUE, index: FALSE, busy: FALSE]; 

status ~ LOOPHOLE[lnline.BITAND[s, initiaIMask]]; 
SELECT TRUE FROM 

s.inProgress, s.error = > NULL; 
s.na1, s.na3 = > BEGIN status.hardwareError +- TRUE; status.error +- TRUE END; 
ENDCASE = > status.goodCompletion +- TRUE; 

END; 

NoticeDiskCllanged: IrITERNAL PROCEDURE [drive: DiskChanneIBackend.DriveHandle] = 
BEGIN 
drive.changeCount +- drive.changeCount + 1; 
SA800Face.DiskChangeClear[drive.driveID.handle]; 
END; 

Recover: INTERNAL PROCEDURE [handle: Handle, func: {recover, recal}] 
RETURNS [status: FloppyChannel.Status] = 
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-- Perform recover/recalibrate outside normal request path. Polls until complete; error recove 
Hry = simple retry. 

BEGIN 
drive: DiskChanneIBackend.Dri'veHandle +- LOOPHOLE[handle.drive]; 
req: SA~OOFace.OperationPtr = tasks[1]; 
retryLimit: CARDINAL = 10; 
req't +-

[device: drive.driveID.handle, 
function: IF tunc = recal THEN recalibrate ELSE recovery, 
incrementDataPointer: FALSE, address: [0, 0, 0], buffer: [NIL, 0], 
count: 0]; 

THROUGH [O .. retryLimit) DO 
status +- FilterStatus[SA800Face.lnitiate[req].status]; 
IF status.error THfN EXIT; 
DO 

-- wait for completion 
status +- FilterStatus[SA800Face.PolI[req]]; 
IF NOT status.inProgress THEN EXIT; 
WAIT naked Notify; 
ENDLOOP; 

IF status.goodCompletion THEN RETURN; 
ENDLOOP; -- here only on error 

IF status.diskChanged THEN NoticeDiskChanged[drive]; 
END; 

-- ETC. 

Asse rtChannelAccess: PROCEDURE [handle: Handle] = 
-- Ensure the floppy is open for channel access only - must not be Pilot or inactive. 
BEGIN 
drive: DiskChannelBackend.DriveHandle +- GetDrive[handle]; 
IF (drive.changeCount # handle.changeCount) OR (drive.state # channel) THEN 

PhysicaIVolume.Error[invalidHandle]; 
END; 
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AssertNonPilotAccess: PROCEDURE [handle: Handle] = 
-- Ensure the floppy is not open for Pilot access - may be channel or inactive. 
BEGIN 
drive: DiskChannelBackend.DriveHandle +- GetDrive[handle]; 
IF (drive.changeCount # handle.changeCount) OR (drive.state = pilot) THEN 

PhysicaIVolume.Error[invalidHandle]; . 
END; 

DoClientRequest: PROCEDURE [pOp: POINTER TO OpBlock] 
RETURNS [status: FloppyChannel.Status, countDone: CARDINAL] = 
--Intermediate stop on the way to DoRequest which takes care of pinning client's data for 

6 

-- ReadSectors, ReadJD, WriteSectors, and WriteDeletedSectors. Transfers are done in appro 
··ximately 

-- track-length chunks. 
BEGIN 
-- remove commenting on next statement when DoRequest clients use new buffer.length sema 

untics 
bufferLength: CARDINAL = 

maxSectorsPerTrack*GetContext[pOp.device].context.sectorLength; 
clientReq: OpBlock +- pOp't; -- does this really need to be copied? 
countDoneThisPass: CARDINAL; 
countLeft: CARDINAL fa pOp.cout:lt; 
func: {read, write} = 

SELECT. pOp.function FROM readSector, readlD = > read, ENDCASE = > write; 
pPinned: LONG POINTER +- Space.LongPointer[clientDataSpace]; 
pUser: LONG POINTER +- pOp.buffer.address; 
userLength: CARDINAL +- pOp.buffer,length; 
SpeciaISpace.MakeResident[clientDataSpace]; 
IF pUser .... = NIL THEN clientReq.buffer.address +- pPinned; 
clientReq.incrementDataPtr +- FALSE; 
WHILE countLeft > 0 DO 

length: CARDINAL; 
clientReq.count ~ MIN[countLeft, maxSectorsPerTrack]; 
--woUld be nice to do only current track 
clientReq.buffer.length +- length +- MIN[userLength, bufferLength]; 
IF tunc = write THEN 

Inline.LongCOPY[from: pUser, nwords: length, to: pPinned]; 
[status, countDoneThisPass] +- DoRequest[@clientReq]; 
IF tunc = read THEN 

Inline.LongCOPY[from: pPinned, nwords: length, to: pUser]; 
countLeft +- countLett - countDoneThisPass; 
IF status.error THEN EXIT; 

·IF pOp.incrementDataPtr THEN { 
pUser +- pUser + length; userLength +- userLength - length}; 

ENDLOOP; 
countDone +- pOp.count - countLeft; 
SpeciaISpace.MakeSwappable[clientDataSpace]; 
END; 

GetBuffer: PROCEDURE [but: FloppyChannel.Buffer] 
RETURNS [buffer: SA800Face.Buffer] = 
-- Make a Face-style Buffer address from a Floppy Channel one. 
B~GIN -- should check buffer length for equal to sector size 
RETURN[SA800Face.Buffer[address: buf.addresS, length: buf.length]]; 
END; 

GetDA: PROCEDURE [addr: FloppyChanneI.DiskAddress]· 
RETURNS [address: SA800Face.DiskAddress] = 
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-- Make a Disk address acceptable to the Face frolJ1 the one given the user. 
BEGIN 
RETURN[ 

SA800F ace.DiskAddress[ 
cyiinder: addr.cylinder, head: addr.head, sector: addr.sector]]; 

END; 

GetDeviceHandle: PROCEDURE [handle: Handle] 
RETURNS [device: SA800Face.DeviceHandle] = 

7 

-- Extract the device handle expected by the Face from the drive object painted to by the client' 
**s handle. 

BEGIN RETURN[GetDrive[handle].driveID.handle]; END; 

GetDrive: PROCEDURE [handle: Handle] 
RETURNS [device: DiskChanneIBackend.DriveHandle] = 
-- Thread a path to the drive object. 
BEGIN RETURN[LOOPHOLE[handle.drive]]; END; 

Writelnternal: PROCEDURE [pOp: POINTER TO OpBlock] 
RETURNS [status: Status, countDone: CARDINAL] = 
-- Write(Sectors/DeletedSectors) and read after write. 
BEGIN 
readStatus: Status; 
AssertChan nelAccess [pOp.d evice]; 
[status, countDone] +- DoClientRequest[pOp]; . 
IF countDone > 0 THEN -- read after (some successful) write 

BEGIN 
pOp.count +- countDone; 
pOp.function +- readSector; 

. [readStatl.:s, countDone] fo DoClientRequest[pOp]; 
IF countDone < pOp.count THEN status fo read Status; 
-- Read status returned only if read-atter-write fails earlier than write. 
-- In this case an unknown number of sectors beyond the read failure may 
-- have beef! written. 

END; 
END; 

-- INITIALIZATION PROCEDURES 

InitializeCondition: PROCEDURE = 
BEGIN 
[cv: naked Notify, mask: wakeupMask] fo Processlnternal.AllocateNakedCondition[ . 

]; 
Process.SetTimeout[condition: naked Notify, ticks: Process.MsecToTicks[1000]]; 
END; 

InitializeDriverAlloc: PROCEDURE = INLINE 
BEGIN 
opBase: Environment.Base RELATIVE POINTER; 
trackPages: CARDINAL = 

(maxSectorsPerTrack*maxWordsPerSector + Environment.wordsPerPage-
1 )/Environment. wordsPerPage; 

[node: opBase] +- ResidentHeap.MakeNode[ 
n: SA800Face.operationBlockLength*2, alignment: a4]; 

tasks[O] +- @Environmentfirst64K[opBase]; 
FOR i: CARDINAL IN [1 .. nTasks) DO 

tasks[i] fo tasks[i - 1] + SA800Face.operationBlockLength; ENDLOOP; 
clientDataSpace +- Space.Create[parent: Space.virtuaIMemory, size: trackPages]; 
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-- This is -4K words 
Space.Map [clientDataSpace]; 
END; 

RegisterD rives: PROCEDURE = -- Create and register drive objects. 
BEGIN 
attr: SA800Face.Attributes; 
device: SA800Face.DeviceHandle fo SA800Face.nuIlDeviceHandle; 
d: DiskDriverShared .ScheduleHandle; 
gsp: Environment.Base RELATIVE POINTER; 
[node: gsp] fo ResidentHeap.MakeNode[ 

n: SA800Face.initiaIAllocationLength, alignment: a16]; 
SA800Face.lnitialize[ 

notify: wakeupMask, initialAllocation: @Environmentfirst64K[gsp]]; 
WHILE nDrives' < max Drives AND . 

{(device fo SA800Face.GetNextDevice[device]) - = SA800Face.nuIlDeviceHandle) 
DO 
SA800Face.DiskChangeClear[device]; 
d +- @drives[nDrives]; 
d.drive.driveID fo [type: DeviceTypes.sa800, handle: device]; 
attr +- SA800Face.GetDeviceAttributes[device]; 
d.drive.cylinders +- attr.numberOfCylinders; 
d.drive.movingHeads fo attr.numberOfHeads; 
d.drive.sectorsPerTrack ~ 0; 
d.drive.nPages +- 0; 

. d.drive.driverStorage +- NIL; 
d.drive.state fo inacti'Je; 
d.drive.changeCount +- 0; 
d.drive:requestlO +- NIL; 
d.drive.getPageAddress fo NIL; 
d.drive.getPageNumber fo NIL; 
d.drive.getStatus +- GetStatus; 
d.drive.changeState ~ BasicChangeState; 
d.currentSector fo 0; 
d.currentCylinder fo 0; 
d.first +- NIL; 
DiskChannelBackend .RegisterDrive[@d.drive]; o +- SetContext[ 

[@d.drive, d.drive.changeCount], PilotFloppyFormat.pilotContext]; 
nDrives fo nDrives + 1; 
ENDLOOP; 

IF nDrives - = 0 THEN 
BEGIN 
SA800Face.lnitializeCleanup[device]; 
InitializeDriverAllocO; 
SpeciaISpace.MakeCodeResident[FloppyChannellmpl]; 
END; 

END; 

Sta rt: PUBLIC PROCEDURE = -- exported to (StoreDriver)StartChain 
BEGIN RemainingDrivers.StartD; END; --INITIALIZATION 

"InitializeCond itionD; 
RegisterDrivesD; 

END. 

May 28, 1980 4:26 PM Jose Create file 
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August 28, 1980 12:20 PM McJones Convert to Processlnternal.AllocateNakedCondition 
September 18, 1980 4:23 PM Jose Separate startup- and new diskette-initialization; pin co 
": *de and aI/ocate driver memory only if drive present, incorporate new SA800Face 
October 10, 1980 4:21 PM Jose Rip out runs of pages code, substitute head runs, add 
HDoClientRequest. 
October 21, 1980 2:32 PM Jose Return earliest failure status on Write(Deleted)Sectors, 
* *catch initiate error in DoRequest. 
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-- SA4000lmpl.mesa (/ast edited by: McJones on: August 29, 1980 5:00 PM) 
-- THINGS TO DO: 
-- 1) Allocate ScheduleObject's dynamically 

DIRECTORY 
DeviceTypes USING [sa4000], 
DiskChannel USING [ 

CompletionStatus, Cylinder, DiskPageNumber, DriveState, IORequestHandle], 
DiskChannelBackend USING [ 

ChangeStateProc, DriveHandle, GetDrive, GetPAProc, GetPNProc, GetStatusProc, 
NotifylOComplete, RegisterDrive, RequestiOProc], 

DiskDriverShared USING [ 
ScheduleHandle, ScheduleObject, GetNextPendingRequest, InsertRequest, 
PeekNextPendingRequest] , 

Environment USING [Base, first64K], 
Inline USING [LongDivMod, LowHalf], . 
Process USING [Detach, MsecTdTicks, SetPriority, SetTimeout], 
Processlnternal USING [AllocateNakedCondition], 
ProcessPriorities USING [disklnterruptPriority], 
ResidentHeap USING [MakeNode], 
Runtimelnternal USING [WorryCallDebugger], 
SA4000Face USING [ 

Command, DeviceHandle, DiskAddress, GetDeviceAttributes, GetNextDevice, 
GlobalStatePtr, globalStateSize, Initialize, InitializeCleanup, Initiate, 
nuliDeviceHandle, Operation, OperationPtr, operationSize, Poll, Recalibrate, 
Status], 

StoreDriverStartChain USING [Start], 
Utilities USING [LongPointerFromP.age], 
Zone USING [Status]; 

SA40001mpl: MONITOR 
IMPORTS 

DiskChannelBackend, DiskDriverShared, Inline, Process, Processlnternal, 
ResidentHeap, Runtimelnternal, SA4000Face, 
RemainirtgDrivers: StoreDriverStartChain, Utilities 

EXPORTS StoreDriverStartChain 
SHARES DiskChannel = 
BEGIN 

ErrorHalt:· PROC = {Runtimelnternal.WorryCaIlDebugger["Error in SA4000lmpl"]}; 

ErrorHalt1: PROC RETURNS [SA4000Face.Command] = LOOPHOLE[ErrorHalt]; 

currentDrive: CARDINAL; 
drives: ARRAY [0 .. 3] OF DiskDriverShared.ScheduleObject; 
naked Notify: LONG POINTER TO CONDITION; 
wakeupMask: WORD; 
nDrives: CARDINAL +- 0; 
maxRetries: CARDINAL = 8; 
operationsPerDrive: CARDINAL = 4; -- make this be the right number some time 
base: Environment.Base = Environment.first64K; 

-- EXTERNAL PROeS 

GetDiskAddress: PROC [ 
dH: DiskChanneIBackend.DriveHandle, page: DiskChannel.DiskPageNumber] 
RETURNS [addr: SA4000Face.DiskAddress] = INLINE 
BEGIN OPEN addr; 
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. temp: CARDINAL; 
[quotient: temp, remainder: sector] +- Inline.LongDivMod[ 

num: page, den: dH.sectorsPerTrack]; 
head +- temp MOD dH.movingHeads; 
cylinder +- temp/dH.movingHeads; 
END; 

GetPageAddress: DiskChannelBackend.GetPAProc = { 
RETURN[LOOPHOLE[GetDiskAddress[dH, page]]]}; 

GetPageNumber: DiskChannelBackend.GetPNProc = 
BEGIN OPEN LOOPHOLE[page, SA4000Face.DiskAddress]; 
RETURN[sector + dH.sectorsPerTrack*LONG[head + dH.movingHeads*cylinder]] 
END; 

GetStatus: DiskChannelBackend.GetStatusProc = 
--It is always ready since removable SA4000's are not supported. 

. {RETURN[rea.dy: TRUE, changeCount: dH.changeCount]}; 

.ChangeState: DiskChannelBackend.ChangeStateProc = { --no-op for the SA4000--}; . . 

InterruptProcess: PROC = 
BEGIN 
Process.SetPriority[ProcessPriorities.disklnterruptPriority]; 
-- Main loop of interrupt process, which cannot be inside the monitor 
-- since it calls NotifylOComplete: 
DO DiskChanneIBackend.NotifyIOComplete[HandlelnterruptO] ENDLOOP; 
END; 

-- ENTRY PROCS 

-- Temporary logging for timing interrupt handling 
-- start: INTEGER +- Inline.LowHalf[System.GetC/ockPu/ses[J]; 
-:. end: INTEGER; . 
-- finished, started: INTEGER; 
-- Loglndex: TYPE = [1 .. 100l; 
--log: ARRAY Loglndex OF LogEntry +- ALL[[O,O,Olli 
-- LogEntry: TYPE = RECORD [duration, finished, started: INTEGER]; 
-- LogPtr: TYPE = LONG POINTER TO LpgEntry; 
-- first: LogPtr = @log[FIRST[Loglndex]J; 
--last: LogPtr = @log[LAST[Loglndexll; 
--log Entry: LogPtr +- first; 

statusTabJe: ARRAY SA4000Face.Status OF DiskChanneLCompletionStatus = 
[ --impossibJe--, good Completion, checksumError, checksumError, 

labeJDoesNotMateh, seekFailed, hardwareError, notReady, hardwareError, 
hardwareError, hardwareError, hardwareError]; 

Handlelnterrupt: ENTRY PRoe RETURNS [DiskChanneI.lORequestHandle] = 
--INLINE 
-- This routine is called repeatedly until all completed operations have 
-- been returned to main loop; 
-- it then feeds the disk and goes to sleep waitin,g for the next interrupt. 
BEGIN 
RestartDisk: PROe = INLINE 

BEGIN 
qNode +- firstBusy; -- restart all active operations 
DO 
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SA4000Face.lnitiate[qNode.operation]; 
qNode f- qNode.next; 
IF qNode = firstBusy OR qNode = firstFree THEN EXIT; 
ENDLOOP; 

END; 
req: DiskChannel.lORequestHandle; 
qNode: QNodePtr; -- Get next request to complete 
-- Note that face aborts all operations initiated after erroneous one, until Poll 
DO 

IF -QueueEmpty[] THEN 
BEGIN .. 
status: SA4000Face.Status = SA4000Face.PolI[flrstBusy.operatlOn]; 
IF status - = inProgress THEN 

BEGIN 
-- got one 
req f- firstBusy.req; 
-- first pending operation has completed, for better or worse ... 
req.status f- statusTable[status]; 
IF req.count - = req.countDone + firstBusy.operation.pageCount THEN 

req.retryCount f- 0; 
-- zero retry count if we have completed some pages successfully 
req.countDone f- req.count - firstBusy.operation.pageCount; 
-- add number of pages we finished this time through 
IF status = goodCompletion THEN {FreeQNode[]; RETURN[req]}; 
IF 

(status = labelCheck AND req.countDone # 0 . 
-- AND req.expectLabeICheck) 
-- tempory, until expectLabelCheckField is added to DiskChannel--
-- note this is coupled with FilerTransferlmpl. VerifyLabel hack --
AND req.dontlncrement AND req.command = wr} OR 

(req.retryCount f- req.retryCount + 1) > maxRetries THEN { 
FreeQNode[]; IF -QueueEmptyD THEN RestartDisk[]; RETURN[req]}; 

-- There has been a (soft) error 
IF {req.rgtryCount MOD (maxRetries/2» = 0 THEN 

SA4000Face.Recalibrate[firstBusy.operation.device]; 
RestartDisk[]; 
END; 

END; 
-- No successfully completed requests 
FeedDisk[]; 
-- started .. FeedDisk[]; 
-- end .. Inline.LowHalf[System.GetC/ockPulses[]]j 
--logEntryt .. [duration: end-start, finished: finished, started: started]; 
-- log Entry .. IF 10gEntry = last THEN first ELSE 10gEntry + SIZE[LogEntry]; 
WAIT naked Notify; -- start (- Inline.LowHalf[System.GetC/ockPulses[]]j 
-- finished .... OJ 

ENDLOOP; 
END; 

RequestlO: ENTRY DiskChannelBackend.RequestiOProc = 
BEGIN 
req.address f- GetPageAddress[ 

Disk Ch annel Backend. GetD river req .channel], req .diskPage]; 
req.retryCount f- 0; 
DiskDriverShared.lnsertRequest[req]; 
-- add to queue of pending requests 
--[] (---

FeedDisk[]; 
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END; 

-- INTERNAL PROCS 

-- should only be called when one or more queue nodes are available 
-- (i.e. QueueFull[] = FALSE) 

Do Request: INTERNAL PROC [req: DiskChannel.lORequestHandle] = --INLINE 

BEGIN . k d G D' [ device: SA4000Face.DeviceHandle = DlskChannelBac en . et rive 
req.channel].driveID.handle; 

qNode: QNodePtr = AllocateQNode[]; 
qNode.operation't f- SA4000Face.Operation[ 

clientHeader: LOOPHOLE[req.address], 
diskHeader:· SA4000Face.DiskAddress[0, 0, 0]; labelPtr: req.label, 
incrementDataPtr: - req .dontlncrement, 
command: 
SELECT req .command FROM 

wr => wr, 
vvw => vvw, 
vrr => vrr, 
WJW => VWW, 

ENDCASE = > ErrorHalt1 []. pageCount: Inline.LowHalf[req.count]. 
device: device. deviceStatus:, 
dataPtr: Utilities.LongPointerFromPage[req.memoryPage]]; 

SA4000Face.lnitiate[ q Node.operation]; 
qNode.req f- req; 
END; 

FeedDisk: INTERNAL PROC -- RETURNS Ii: INTEGER]-- = 
-- keep the disk running, if possible 
--INLlNE--
BEGIN 
req: DiskChannel.lORequestHandle; -- i .. OJ 

·UNTIL QueueFull[] OR {req .. GetNextPendingRequestD> NIL DO 
DoRequest[req]; -- i .. i + 1j 

ENDLOOP; 
END; 

-- allows current drive to complete al/ requests on the current cylinder, then 
-- round-robins through the drives (no provision is made for overlapped seek). 

GetNextPendingRequest: INTERNAL PROC RETURNS [DiskChanneI.lORequestHandle] = 
--INLlNE--
BEGIN 
req: DiskChannel.lORequestHandle; 
drive: DiskDriverShared.ScheduleHandle f- @drives[currentDrive]; 
-- always give priority to sectors on the current cylinder of the current drive 
req .... DiskDriverShared.PeekNextPendingRequest[drive]; 
I;: req ..., = NIL AND drive.currentCylinder = req.address.cylinder THEN 

RETURN[DiskDriverShared.GetNextPendingRequest[drive]]; 
-- whenever a cylinder change is required, go to next drive 
-- (hoping that the cylinder change might be avoided) 
THROUGH [Q .. nDrives) DO 

currentDrive ~ currentDrive + 1; 
IF currentDrive > = nDrives THEN currentDrive f- 0; 
drive f- @drives[currentDrive]; 
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req +- DiskDriverShared.GetNextPendingRequest[drive]; 
IF req .... = NIL THEN RETURN[req]; 
ENDLOOP; 

RETURN[NIL] 
END; 

-- Queue node machinery 

QNodePtr: TYPE = LONG POINTER TO QNode; 
ONode: TYPE = RECORD [ 

operation: SA4000Face.OperationPtr, 
req: 'DiskChannel.lORequestHandle, 
next: QNodePtr]; 

firstBusy, firstFree: QNodePtr; 

AliocateQNode: INTERNAL PRoe RETURNS [qNode: QNodePtr] = INLINE 
BEGIN 
qNode +- firstFree; 
IF (firstFree'T- firstFree.next) = firstBusy THEN firstFree T- NIL 
END; 

FreeQNode: INTERNAL PRoe = IN LINE { 
IF QueueFull[] THEN firstFree +- firstBusy; firstBusy T- firstBusy.next}; 

QueueFull: INTERNAL PRoe RETURNS [BOOLEAN] = INLINE {RETURN[firstFree NIL]}; 

QueueEmpty: INTERNAL PRoe RETURNS [BOOLEAN] = INLINE { 
RETURN[firstFree = firstBusy]}; 

--INITIALIZATION PROCS 

RegisterD rives: PRoe = -- Create and register drive objects. 
BEGIN ' 
device: SA4000Face.DeviceHandle T- SA4000Face.nuIlDeviceHandle; 
d: DiskDriverShared .Schedu leHandle; 
gsp: SA4000Face.GlobaIStatePtr; 
status: Zone.Status; 
[gsp, status] +- ResidentHeap.MakeNode[ 

n: SA4000Face.globaIStateSize, alignment: a16]; 
SA4000Face.lnitialize[t: wakeupMask, globalState: gsp]; 
WHILE (device +- SA4000Face.GetNextDevice[device]) ... = 

SA4000Face.nuliDeviceHandle DO 
d +- @drives[nDrives]; , 
d.drive.driveID +- [type: DeviceTypes.sa4000, handle: device]; 
[cylinders: d.drive.cylinders, movingHeads: d.drive.movingHeads, 

fixed Heads: d.drive.fixedHeads, sectorsPerTrack: d.drive.secto'rsPerTrack] 
+- SA4000Face.GetDeviceAttributes[device]; 

d.drive.nPages +-
(d.drive.cylinders*d.drive.movingHeads + 

d .driveJixedHeads) *d .drive.sectorsPerTrack; 
d.drive.requestiO T- RequestlO; 
d.drive.getPageAddress T- GetPageAddress; 
d.drive.getPageNumber +- GetPageNumber; 
d.drive.state T- inactive; 
d.drive.changeCount T- 1; -- removable SA4000's ~ue not supported 
d.drive.getStatus T- GetStatus; 
d.drive.changeState T- ChangeState; 
d.currentSector T- 0; 
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d.currentCylinder +- 0; 
d.first T- NIL; 
DiskChannel Backend. Reg isterDrive[@d.drive]; 
nDrives T- nDrives + 1; 
ENDLOOP; 

IF nDrives .... = 0 THEN SA4000Face.JnitializeCleanupO; 
END; 

InitGlobals: PRoe = 
-- Set up ring ot. queue nodes and associated IOCB's. 
BEGIN 
MakeQNode: PRoe RETURNS [qNode: QNodePtr] = 

BEGIN 
rp: Environment.Base RELATIVE POINTER TO QNode; 

, status: Zone.Status; 
[rp, status] +- ResidentHeap.MakeNode[SIZE[QNode]]; 
IF status"" = okay THEN ErrorHaltD; 
qNode T- @base[rp]; 
END; 

MakeOperation: PRoe RETURNS [operation: SA4000Face.OperationPtr] = 
BEGIN 
rp: Environment.Base RELATIVE POINTER TO SA4000Face.Operation; 
status: Zone.Status; 
[rp, status] +- ResidentReap.MakeNode[ 

n: SA4000Face.operationSize, alignment: a16]; 
IF status"" = okay THEN ErrorHaltD; 
operation T- @base[fP]; 
END; 

qNode, qNodeFirst: QNodePtr; 
qNode T- qNodeFirst T- MakeQNodeO; 
qNode.operation T- MakeOperation[]; 
THROUGH (O .. operationsPerDrive*nDrives) DO 

qNode T- qNode.next T- MakeQNodeO; 
qNode.operation T- MakeOperation[]; 
ENDLOOP; 

qNode.next T- qNodeFirst; -- close the ring of queue nodes 
firstBusy T- firstFree T- qNode; -- initial state = queue empty 

END; 

Sta rt: PUBLIC PROC = {RemainingDrivers.StartO}; 
-- exported to StoreDriverStartChain 

--Initialization 

[cv: naked Notify, mask: wakeupMask] T- Processlnternal.AllocateNakedConditionO; 
Process.SetTimeout[condition: naked Notify, ticks: Process.MsecToTicks[1000]]; 
RegisterDrives[]; 
InitGlobals[]; 
Process.Detach[FoRK InterruptProcess]; 
currentDrive T- q; -- starting drive 

END. 

(For earlier log entries see Pi/at 4.0 archive version.) 

6 

April 13, 1980 10:35 PM . Forrest Make /OCSlmpl.lnitializeNakedConditionVariable aloe 
**al inline 
June 11, 198'0 10;08 AM Luniewski Initialize the state, changeCount and getStatus fields of 
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McJones Changes to SA4000Face for 10-word labels 
HDriveObject's correctly 
June 25, 1980 9:46 AM 
July 19, 1980 3:12 PM 
··ct 

Jose Changes for addition of changeState field to DriveObje 

July 24, 1980 2:52 PM 
August 28, 1980 11:56 AM 
October 11, 1980 9:01 PM 

Luniewski Initialize drive state in drive objects to inactive 
McJones Convert to Processlnterna/.AllocateNakedCondition 
Forrest hack for label check errors .... 
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-- SA800lmpl.mesa (last edited by: Jose on: October 21, 1980 2:15 PM) 
-- THINGS TO DO: 
-- 1) Allocate ScheduleObjects dynamically 
-- 2) Handle multiple drives 

DIRECTORY 
DeviceTypes USING [sa800], 
DiskChannel USING [ 

Address, CompletionStatus, DiskPageNumber, Drive, GetNextDrive, 
IORequestHandle, Label, nuliDrive, PVHandle] , 

DiskChannelBackend USING [ 
ChangeStateProc, DriveHandle, GetDrive, GetPAProc, GetPNProc, 
NotifylOComplete, RequestiOProc], 

DriverStartChain USING [Start], 
Environment USING [wordsPerPage], 
FloppyChannel USING [Handle, SetContext, Status], 
FloppyChannelinternal USING [DoRequest, maxDrives, OpBlock], 
Inline USING [BITAND, DIVMOD, LongDiv, LowHalf], 
PhysicalVolume USING 0, 
PilotDisk USING [MatchLabels, NextLabel], 
PilotFloppyFormat USING [ 

firstRealCylinder, FloppyPageNumber, labelBasePage, 10gicalTrackO, 
piiotContext, wordsPerSector], 

Process USING [Detach, InitializeCondition, SecondsToTicks, SetPriority], 
ProcessPriorities USING [disklnterruptPriority], 
Runtimelnternal USING [WorryCaIlDebugger], 
SA800Face USING [DiskAddress, Function, GetDeviceAttributes], 
Space USING [ 

Create, Delete, GetHandle, Handle, LongPointer, Map, nullHandle, 
PageFromLongPointer, PageNumber, PageOffset, virtualMemory], 

SpecialSpace USING [MakeCodeResident, MakeResident, MakeSwappable], 
Transaction USING 0, 
Utilities USING [~ongPointerFromPage]; 

SA8001mpl: MONITOR 
IMPORTS 

DiskChannel, DiskChannelBackend, RemainingDrivers: DriverStartChain, 
FloppyChannel, FloppyChannellnternal, Inline, PiiotDisk, Process, 
Runtimelnternal, SA800Face, Space, SpecialSpace, Transaction, Utilities 

EXPORTS DriverStartChain, PhysicalVolume 
SHARES DiskChannel = 
BEGIN 

1 

-- Pilot Floppy Disk driver. This handles Pilot volumes on the floppy. Non-Pilot-volume access is 
... accomplished via the'interface FloppyChannel. The two forms of access are mutually interlock 
··ed. 

--DiskChannel.--
Drive: PUBLIC TYPE = DiskChanneIBackend.DriveHandle; -- exported type 
--PhysicaIVolume.--
Handle: PUBLIC TYPE = DiskChannel.PVHandle; -- exported type 
ErrorHalt: PROCEDURE = 

BEGIN RuntimelnternaI.WorryCaIiDebugger["Error in SA800Impl"] END; 

ErrorHalt1: PROCEDURE RETURNS [SA800Face.Function] = LOOPHOLE[ErrorHalt]; 
maxDrives: CARDINAL = FloppyChannellnternal.maxDrives; 
nDrives: CARDINAL ~ 0; 
requestSubmitted: CONDITION; 
-- Label machinery 
Labels: TYPE = ARRAY [0 .. 0) OF DiskChannel.Label; 
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PLabels: TYPE = LONG POINTER TO Labels; 
LabelObject: TYPE = RECORD [ 

hasLabels: BOOLEAN ~ FALSE, -- goes away when ChangeState returns error 
sH: Space.Handle ~ Space.nuliHandle, 
pLabels: PLabels ~ NIL]; 

label Block: ARRAY [O .. maxDrives) OF LabelObject; 
labelSize: CARDINAL = slzE[DiskChanneI.Label]; 
-- Request buffering machinery 
first, last: DiskChannel.lORequestHandle ~ NIL; 
-- EXTERNAL PROCEDURES 

. PilotChangeState: DiskChannelBackend.ChangeStateProc =' 

2 

-- Pilot-device device-dependent setup/cleanup when drive changes type of access from dH.st 
"ate to state 

-- possible state changes: inactive -> pilot OR channel (or inactive) and vice versa 
BEGIN . . 
pLO: LONG POINTER TO LabelObject = dH.driverStorage; 
IF dH.state = pilot THEN 

BEGIN 
IF first .... = NIL THEN ERROR; -- request queue not empty 
Space.Delete[pLO.sH]; 
END; 

SELECT state FROM -- new state 

pilot =) InitLabellmage[dH]; 
-- errors from label startup to be handled and turned into returned status 

channel =) 
dH.cylinders ~ SA800Face.GetDeviceAttributes[ 

dH.ariveID.handle].attributes.numberOfCylinders; 
ENDCASE => 

BEGIN --inactive-- \ 
fHandle: DiskChannel.PVHandle = [LOOPHOLE[dH], dH.changeCount]; o ~ FloppyChannel.SetContext[fHandle, PiiotFloppyFormat.pilotContext]; 
END; 

·END; 

GetDiskAddress: PROCEDURE [ 
dH: DiskChanneIBackend.DriveHandle, page: PilotFloppyFormat.FloppyPageNumber] 
RETURNS [addr: SA800Face.DiskAddress] = IN LINE 
BEGIN OPEN addr; . 
temp: CARDINAL; 
[quotient: temp, remainder: sector] ~ Inline.DIVMOD[ 

num: page, den: dH.sectorsPerTrack]; 
sector ~ sector + 1; -- taking into account that floppy sectors are base 1 
head +- temp MOD dH.movingHeads; 
cylinder ~ temp/dH.movingHeads + PilotFloppyFormatfirstRealCylinder; 
END; 

GetLogicalDiskAddress: PROCEDURE [ 
dH: DiskChannelBackend.DriveHandle, page: PilotFloppyFormat.FloppyPageNumber] 
RETURNS [addr: DiskChannel.Address] = 
-- convert raw disk address to one relative to start of Pilot pages 
INLINE 
BEGi~ OP.EN addr; 
addr ~ LOOPHOLE[GetDiskAddress[dH, page]]; 
RETURN[ . 

[cylinder: cylinder + PilotFloppyFormat.logicaITrackO, head: head, 
sector: sector]] 
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END; 

. GetPageAddress: DiskChannelBackend.GetPAProc = 
-- convert physical volume page number to physical disk address 
BEGIN RETURN[GetLogicaIDiskAddress[dH, FloppyPage[page]]] END; 

GetPageNumber: DiskChannelBackend.GetPNProc = 
-- convert physical disk address to physical volume page number 
BEGIN OPEN LOOPHOLE[page, SA800Face.DiskAddress]; 
RETURN[ 
(s~ctor - 1) + 

dH.sectorsPerTrack*LONG[ 
head + dH.movingHeads*(cylinder - PiiotFloppyFormat.logicalTrackO)]] 

END; 

RequestP rocess: PROCEDURE = 
BEGIN 
countDone, labCountDone: CARDINAL; 
drive: DiskChanneIBackend.DriveHandle; 
op: FloppyChannellnternal.OpBlock; 
req: DiskChannel.lORequestHandle; 
status: FloppyChannel.Status; 
Process.SetPriority[ProcessPriorities.disklnterruptPriority]; 
DO 

3 

-- main loop of request-processing process, which cannot be inside the monitor since it may 
"'take page faults 

req ~ GetNextRequest[]; --monitored wait 
drive ~ DiskChanneIBackend.GetDrive[req.channel]; 
labCountDone ~ CheckLabels[req, drive]; 
op ~ 

[device: MakeHandle[drive], 
function: 
SELECT req.command FROM 

vvr, vrr =) readSector, 
vvw, vww =) writeSector, 
ENDCASE =) ErrorHalt1 [], address: LOOPHOLE[req.address], 

buffer: 
[Utilities.LongPointerFromPage[req.memoryPage], 

PilotFloppyFormat.wordsPerSector*labCountDone], 
incrementDataPtr: -req.dontlncrement, count: labCountDone]; 

[status, countDone] ~ FloppyChannellnternaI.DoRequest[@op]; 
req .status ~ 

IF ((IabCountDone < req.count) AND (countDone = labCountDone» THEN 
labelDoesNotMatch ELSE DecodeStatus[status]; 

req.countDone ~ countDone; 
DiskChanneIBackend.NotifyIOComplete[req] 
END LOOP; 

END; 
-- ENTRY PROCEDURES 

RequestlO: ENTRY DiskChanneIBackend.RequestIOProc; = 
BEGIN 
-- Link request into IORequest Jist using unused link field 
req.address ~ GetPageAddress[ 

DiskChanneIBackend.GetDrive[req.channel], req.diskPage]; 
req.retryCount ~ 0; . 
req.next ~ NIL; 
IF first .... = NIL THEN last.next ~ req ELSE first ~ req; 
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last ~ req; 
'NOTIFY requestSubmitted; 
END; 

GetNextRequest: ENTRY PROCEDURE RETURNS [req: DiskChannel.lORequestHandle] = 
-- Get the next request off the chain of unexamined IORequests 
--INLINE 
BEGIN 
WHILE first = NIL DO WAIT requestSubmitted ENDLOOP; 
req ~ first; 
first ~ first.next; 
END; 

-- UNMON/TORED PROCEDURES 

CheckLabels: PROCEDURE [ 
req: DiskChanneI.lOReques!Handle, drive: DiskChanneIBackend.DriveHandle] 
RETURNS [run: CARDINAL] = 
-- Do page label processing for a request 
BEGIN 
i, j: PilotFloppyFormat.FloppyP·ageNumber; 
pLabels: PLabels; 
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pLO: LONG POINTER TO LabelObject ~ drive.driverStorage; 
-- The Fol/owing statement goes away when InitLabellmage and ChangeS'tate return errors. C 

**urrentlya problem encountered initializing the label image is not known until an attempt is mad 
"e to access labels. 

IF NOT pLO.hasLabels THEN RETURN[O]; 
pLabels ~ pLO.pLabels; 
i ~ FloppyPage[req.diskPage]; 
run ~ Inline.LowHalf[req.count]; 
-- reduce run to maximum # pages if too big? 
FOR j IN [O .. run} DO 

SELECT req.command FROM 
vrr =) req.labelt ~ pLabels[i + j]; 
vww =) 

BEGIN pLabels[i + j] ~ req.labelt; PilotDisk.NextLabel[req.label]; END; 
ENDCASE =) -- vvr, vvw -- . 

BEGIN 
IF NOT PilotDisk.MatchLabels[req.label, @pLabels[i + ill THEN RETURN[j]; 
PilotDisk.NextLabel[req.label]; 
END; 

ENDLOOP; 
IF .req.command = VWW THEN 

[labelsDone: run] ~ UpdateLabellmage[drive, pLabels, i, run]; 
END; 

DecodeStatus: PROCEDURE [s: FloppyChannel.Status] 
RETURNS [status: DiskChannel.CompletionStatus] = 
BEGIN 

. bad Mask: FloppyChannel.Status = 
[ --052400B--diskChanged: FALSE, tbd1: TRUE, twoSided: FALSE, tbd2: TRUE, 
. error: FALSE, inProgress: TRUE, recalibrateError: FALSE, 

wrongSizeBuffer: FALSE, notReady: FALSE, writeProtect: FALSE, 
deleted Data: FALSE, recordNotFound: FALSE, crcError: FALSE, 
trackOO: FALSE, hardwareError: FALSE, good Completion: FALSE]; 

infoMask: FloppyChannel.Status = 
[ --057733B--diskChanged: FALSE, tbd1: TRUE, twoSided: FALSE, tbd2: TRUE, 

error: TRUE, inProgress: TRUE, recalibrateError: TRUE, 
wrongSizeBuffer: TRUE, notReady: TRUE, writeProtect: TRUE, 
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deleted Data: FALSE, recordNotFound: TRUE, crcError: TRUE, trackOD: FALSE, 
hardwareError: TRUE, good Completion: TRUE]; 

IF LOOPHOLE[lnline.BITAND[s, badMask] , CARDINAL] # 0 THEN ERROR; 
-- impossible statuses 
status ..- LOOPHOLE[I.nline.BITAND[s, infoMask]]; 
-- mask off information statuses 
RETURN[ 

SELECT TRUE FROM 
s.notReady = > notReady, 
s.recordNotFound, s.wrongSizeBuffer => noSuchPage, 
s.crcError = > checksumError, 
s.recalibrateError = > seekFailed, --new error: recalibrateError? 

s.goodCompletion = > good Completion 
ENDCASE = > hardwareError]; 

END; 

FloppyPage: PROCEDURE [dp: DiskChannel.DiskPageNumber] 
RETURNS Lfp: PilotFloppyFormat.FloppyPageNumber] = 
-- Convert DiskChannel.DiskPageNumber to (short) FloppyPageNumber 
INLINE 
BEGIN 
-- check other half = 0 
RETURN[lnline.LowHalf[dp]]; 
END; 

MakeHandle: PROCEDURE [dH: DiskChanneIBackend.DriveHandle] 
RETURNS [h: DiskChannel.PVHandle] = 
-- Construct a Physical Volume Handle from a Drive Handle 
INLINE BEGIN RETURN[[LOOPHOLE[dH], dH.changeCount]] END; 

UpdateLabellmage: PROCEDURE [ 
drive: DiskChanneIBackend.DriveHandle, pLabels: PLabels, 
firstLabel: PilotFloppyFormat.FloppyPageNumber, count: CARDINAL] 
RETURNS {status: FloppyChannel.Status, labelsDone: CARDINAL] = 
BEGIN 
op: FloppyChannellnternaJ.OpBlock; 
firstPage, lastPage: PilotFloppyFormat.FloppyPageNumber; 
pageBase: Space.PageNumber = Space.PageFromLongPointer[pLabels]; 
pageCount, pagesDone: CARDINAL; 
pageSize: CARDINAL = PiiotFloppyFormat.wordsPerSector; 
firstPage +- (firstLabel*labeISize)/pageSlze; --page containing first label 
lastPage +- (firstLabel + count - 1)*labeISize/pageSize; 
--page containing last label 
pageCount ~ lastPage - firstPage + 1; 
op +-

[device: MakeHandle[drive], function: \vriteSector, 
address: LOOPHOLE[GetDiskAddress[ 
drive, PilotFloppyFormat.labelBasePage + firstPage]], 
buffer: [pLabels + firstPage*pageSize, pageSize*pageCount], 
incrementDataPtr: TRUE, count: pageCount]; 

FOR i: Space.PageOffset IN [firstPage . ..JastPage] DO 
-- pin label pages involved 
SpeciaISpace.MakeResident[Space.GetHandle[pageBase + ill; 
ENDLOOP; 

[st,atus, pagesDone] +- FloppyChannellnternaJ.DoRequest[@op]; 
FOR i: Space.PageOffset IN [firstPage .. lastPage] DO 

-- unpin label pages 
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. SpeciaISpace.MakeSwappable[Space.GetHandle[pageBase + i]]; 
ENDLOOP; 

labelsDone ..- IF status.goodCompletion THEN count ELSE 0; 
-- all or nothing right now 

6 

-- to be supplied: labelsDone = # labels in pagesDone less padding before firstLabel and after 
HfirstLabel + count-1 

-- refit op for second label area; repeat DoRequest 
-- what happens if error? 

END; 
--INITIALIZATION PROCEDURES 

InitLabellmage: PROCEDURE [drive: DiskChannelBackend.DriveHandle] = 
-- .Set up the labels image in virtual memory for the given drive 
BEGIN 
op: FloppyChannellnternal.OpBlock; 
pagesToHoldLabels: CARDINAL = Inline.LongDiv[ 

drive.nPages*labeISize + Environment.wordsPerPage - 1, 
Environment.wordsPerPage] ; 

pLO: LONG POINTER TO LabelObject ~ drive.driverStorage; 
sH: Space.Handle ~ Space.Create[· . 

parent: Space.virtuaIMemory,· size: pagesToHoldLabels]; 
FOR base: Space.PageOffset IN [D .. pagesToHoldLabels} DO 

-- Creating subspaces in order to be able to pin subsets of the label image 
D +- Space.Create[parent: sH, size: 1, base: base]; 
ENDLOOP; 

Space.Map[sH]; 
SpeciaISpace.MakeResident[sH]; 
pLO.sH ~ sH; 
pLO.pLabels +- Space.LongPointer[sH]; -- pointer to VM copy of labels 
op +-

[device: MakeHandle[drive], function: readSector, 
address: LOOPHOLE[GetDiskAddress[drive, PilotFloppyFormat.labeIBasePage]], 
buffer: [pLO.pLabels, pagesToHoldLabels*PilotFloppyFormat.wordsPerSector], 
incrementDataPtr: TRUE, count: pagesToHoldLabels]; 

pLO.hasLabels ~ FloppyChannellnternaI.DoRequest[@op].status.goodCompletion; 
-- This method of handling the error in setting up the labels will change to return of a status (of 

"some kind) to caller ( = ChangeState procedure), which will then return a status of sorts. The bo 
"olean part of pLO will go away completely. 

SpecialSpace.MakeSwappable[sH]; 
END; 

Registe rD rive rP roes: PROCEDURE = 
-- Add Pi/ot-only elements of drive objects registered by FloppyChannel 
BEGIN 
device: DiskChannel.Drive +- DiskChannel.nullDrive; 
drive: DiskChanneIBackend.DriveHandle; 
WHILE nDrives < maxDrives AND 

«device +- DiskChanneI.GetNextDrive[device]) - = DiskChannel.nullDrive) DO 
drive +- LOOPHOLE[device]; 
IF drive.driveID.type = DeviceTypes.sa800 THEN 

BEGIN 
drive.requestlO +- RequestlO; 
drive.getPageAdd ress +- GetPageAddress;' 
drive.getPageNumber +- GetPageNumber; 
drive.changeState +- PilotChangeState; 
drive.driverStorage +- @labeIBlock[nDrives]; --label information block 
nDrives +- nDrives + 1; 

SA80Dlmpl.mesa. 21-0ct-80 14:56:47 6 



SA800lmpl.mesa. 

END; 

ENDLOOP; 

END; 

21-0ct-80 14:56:47 

Sta rt: PUBLIC PROCEDURE = -- exported to (StoreDriver)StartChain 
BEGIN RemainingDrivers.StartO; END; 

--INITlALIZA TlON 

RegisterDriverProcsO; 
IF nDrives > 0 THEN 

BEGIN 
Process.lnitializeCondition[@requestSubmitted, Process.SecondsToTicks[60]]; 
-- Make timeout long. 
Process,Detach[FoRK RequestProcess]; 
-- Fork and start the request-handler process . 
SpeciaISpace.MakeCodeResident[SA800Impl]; -- Make us stay resident 

END; 
END. 

LOG 
Time: June 20, 1980 6:35 PM By: Jose Action: Create file 

7 

Time: September 15, 1980 2:55 PM By: Jose Action: Separate startup- and new volume-in 
**itialization; pin code only if drive present 
Time: October 10, 1980 3:23 PM By: Jose Action: Changes for runs of pages in head: d 
**ivide label image into subspaces, pin when updating. 
Time: October 21, 1980 2:15 PM By: Jose Action: Remove wrongSizeBufferfrom impo 
**ssible errors. 
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.• StartChainPlug.mesa (last edited by: McJones on: February 9, 1980 3:05 PM) 

DIRECTORY 
DriverStartChain: FROM "DriverStartChain", 
HeadStartChain: FROM "HeadStartChain" I 
StoreDriverStartChain: FROM "StoreDriverStartChain"; 

, StartChainPlug: PROGRAM 

EXPORTS DriverStartChain, HeadStartChain, StoreDriverStartChain = 
BEGIN 
Sta rt: PUBLIC PROCEDURE = BEGIN END; 

END. 

LOG 
Time: February 8, 1980 4:12 PM 
·Time: February 9, 1980 3:05 PM 
"''''ains 

By: Forrest 
By: McJones 
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Action: Create file 
Action: Export to all three start ch 
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-- Dialuplmpl.mesa (last edited by Danielson: July 10,.1980 11:15 AM)-
DIRECTORY 

Dialup: FROM "Dialup" USING [Outcome, RetryCount], 
Process: FROM "Process" USING [MsecToTicks, SetTimeout], 
RS366Face: FROM "RS366Face" USING [ 

GetDialerCount, GetStatus, SetStatus, GetStatusBits, SetStatusBits]; 

Dia!uplmpl: MONITOR IMPORTS Process, RS366Face EXPORTS Dialup = 
BEGIN 
-- various definitions 
timer, oneTick: CONDITION; 
abortRequested: PACKED ARRAY [0 .. 15] OF BOOLEAN ~ ALL[FALSE]; 
-- procedures (listed alphabetically) 
AbortCall: PUBLIC ENTRY PROCEDURE [dialerNumber: CARDINAL] = 

BEGIN abortRequested[dialerNumber] +- TRUE; END; . 

Dial: PUBLIC ENTRY PROCEDURE [ 
dialerNumber: CARDINAL, number: STRING, retries: Dialup.RetryCount] 
RETURNS [outcome: Dialup.Outcome] = 
BEGIN 
stringlndex: CARDINAL; 
setStatusBits: RS366Face.SetStatusBits; 
getStatusBits: RS366Face.GetStatusBits; 
abortRequested[dialerNumber] ~ FALSE; 
-- Validate parameters --
IF RS366Face.GetDialerCount[] (= dialerNumber THEN RETURN[dialerNotPresent]; 
IF number.length ) 31 THEN RETURN[formatError]; 
-- Make certain that the dialer has power --
IF .... RS366Face.GetStatus[dialerNumber].powerlndication THEN 
. RETURN[dialerNotPresent]; 

BEGIN 
THROUGH [O .. retries] DO 

-- Dial the phone number retries-1 times 
setStatusBits ~ ResetDialer[dialerNumber]; 
IF (RS366Face.GetStatus[dialerNumber]).dataLineOccupied THEN 

RETURN[dataLineOccupied]; 
setStatusBits.caliRequest ~ TRUE; 
RS366Face.SetStatus[dialerNumber, setStatusBits]; 
BEGIN 
FOR stringlndex IN [O .. number.length) DO 

THROUGH [0 .. 200) DO 
-- 10 second timeout 
getStatusB its ~ RS366F ace. GetStatus[ d ialerN umber]; 
IF getStatusBits.presentNextDigit THEN EXIT; 
IF getStatusBits.abandonCallAndRetry THEN GO TO retry; 
IF abortRequested[dialerNumber] THEN GO TO abortDialing; 
WAIT oneTick; 
REPEAT FINISHED =) GOTO dialingTimeout; 
ENDLOOP; 

SELECT number[stringlndex] FROM 
IN ['0 .. '9] => setStatusBits.digit ~ LOOPHOLE[number[stringlndex] - '0];. 
'* = > setStatusBits.digit ~ 10; 
'# = > setStatusBits.digit ~ 11; 
'= = > setStatusBits.digit +- 12; -- EON--
'( = > setStatusBits.digit ~ 13; -- SEP .. await dial tone -
') = > -- timeouLpause before next digit --

BEGIN WaitFor[6000]; LOOP; END; 
ENDCASE = > GOTO formatError; 

RS366Face.SetStatus[dialerNumber, setStatusBits]; 
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setStatusBits.digitPresent ~ TRUE; 
RS366Face.SetStatus[dialerNumber, setStatusBits]; 
THROUGH [0 .. 200) DO 

-- 10 second timeout 
getStatusBits ~ RS366Face.GetStatus[dialerNumber]; 
IF .... getStatusBits.presentNextDigit THEN EXIT; 
IF getStatusBits.abandonCallAndRetry THEN GO TO retry; 
IF abortRequested[dialerNumber] THEN GO TO abortDialing; 
WAIT oneTick; 
REPEAT FINISHED = > GOTO dialingTimeout; 
ENDLOOP; 

setStatusBits.digitPresent ~ FALSE; 
RS366Face.SetStatus[dialerNumber, setStatusBits]; 
ENDLOOP; -~ go on to next digit 

-- Wait until dialer has transferred control of communication line to the data set. 
THROUGH [0 .. 2000) DO 

--100 second timeout 
getStatusBits ~ RS366Face.GetStatus[dialerNumber]; 
IF getStatusBits.callOriginationStatus THEN EXIT; 
IF getStatusBits.abandonCallAndRetry THEN GO TO retry; 
IF abortRequested[dialerNumber] THEN GOTO abortDialing; 
WAIT oneTick; 
REPEAT FINISHED =) GOTO transferTimeout; 
END LOOP; 

-- Modem now in control...idle dialer--
. setStatusBits +- [FALSE, FALSE, 0]; 

RS366Face.SetStatus[dialerNumber, setStatusBits]; 
RETURN[success]; 
EXITS retry = > NULL; 
END; 
ENDLOOP; 

outcome +- failure; 
EXITS 

abortDialing = > outcome +- aborted; 
dialingTimeout =) outcome ~ dialingTimeout; 
formatError = > outcome ~ formatError; 
transferTimeout = > outcome ~ transferTimeout; 

END; 
o ~ ResetDialer[d!alerNumber]; 
RETURN; 
END; 

ResetDialer: PRIVATE INTERNAL PROCEDURE [dialerNumber: CARDINAL] 
RETURNS [setStatusBits: RS366Face.SetStatusBits] = 
BEGIN -- Resets setStatusBits and hangs up phone --
setStatusBits ~ [caIlRequest: FALSE, digitPresent: FALSE, digit: 0]; 
RS366Face.SetStatus[dialerNumber, setStatusBits]; 
THROUGH [0 .. 200) DO 

-- 10 second ti,,?eout for phone to be hung up -;-
IF -(RS366Face.GetStatus[dialerNumber]).dataLineOccupied THEN RETURN; 
WAIT oneTick; 
ENDLOOP; 

END; 

WaitFor: PRIVATE INTERNAL PROCEDURE [milliseconds: CARDINAL] = 
BEGIN 
Process.SetTimeout[@timer, Process.MsecTo Ticks[milliseconds]]; 
WAIT timer; . 
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END; 

. Process.SetTimeout[@oneTick, 1]; 
END. 

LOG 
Time: October 18. 1978 8:47 AM By: Schwartz Action: Created file 
Time: May 30, 1980 3:00 PM By: Schwartz Action: Remove a/l pre-Amargosa log entries 

t **, and change abortRequested to an array to allow support of multiple dialers. 
Time: July 10, 1980 10:55 AM By: Danielson Action: Modified to support use RS366Face i 
"""nterface. 
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-- RS232CManagerlmpl.mesa (last edited by: Forrest on: September 19, 1980 6:18 PM) -
DIRECTORY' 

Heap USiNG [MakeNode], 
OISTransporter USING [Destroy, Initialize], 
Process USING [lnitializeCondition], 
RS232C USING [ . 

AutoRecognitionOutcome, AutoRecognitionWait, ChannelAlreadyExists, Create, 
Delete. DeviceStatus, GetStatus, InvalidLineNumber, NoRS232CHardware, Suspend, 
UnimplementedFeature], 

RS232CFace USING [GetLineCount], 
RS232Clnternal USING [ChannelStatusHandle], 
RS232CManager USING [ 

CommParamHandle, CommParamObject, NetAccess, ReserveType, ChannelUseType, 
ReserveFailedReason]; 

RS232CManagerlmpl: MONITOR 
IMPORTS Heap. OISTransporter, 'Process, RS232C, RS232CFace 
EXPORTS RS232C, RS232CManager = 
BEGIN 
-- types 
Channel Handle: PUBLIC TYPE = RS232Clnternal.ChannelStatusHandle; 
ChannelState: TYPE = RECORD [ 

background01S: BOOLEAN, 
-- tells us whether to start OISTransporter when channel not in use 
undefined Use: BOOLEAN, -- used for limbo state of reserved for auto-recog. 
reservedChHandle: Channel Handle, 
lastPreemptMe: RS232CManager.ReserveType, . 
channel Use: RS232CManager.ChannelUseType, 
currentLineParams: RS232CManager.CommParamObject, 
channelBeingReleased: CONDITION]; . 

-- writeable data 
channelStates: LONG DESCRIPTOR FOR ARRAY OF ChannelState; 
templndex: CARDINAL; 

1 

-- The following default line params are used only until the first call to DescribeCommEquipment 
• ·for the line. 

defaultLineParams: RS232CManager.CommParamObject ~ 
[duplex: full, lineType: bitSynchronous, IineSpeed: bps1200, 

accessDetail:directConn[]]; 
-- This is constant info. Assigned with ~ rather than = to allow indirect reference. 
-- errors and signals 
ReserveFailed: PUBLIC ERROR [reason: RS232CManager.ReserveFailedReason] = CODE; 
NonrecoverableSoftwareFailure: PUBLIC ERROR = CODE; 
AwaitAutoRecognition: PUBLIC PROCEDURE [channel: ChannelHandle] 

RETURNS [correspondent: RS232C.AutoRecognitionOutcome] = 
-- wait for auto-recognition of caller 
BEGIN correspondent ~ RS232C.AutoRecognitionWait[channel]; END; 

ConvertChannelHandleToLineNumber: PROCEDURE [channel: ChannelHandle] 
RETURNS [CARDINAL] = . 
BEGIN 
index: CARDINAL; 
FOR index IN [O .. LENGTH[channeIStates]) DO 

IF channel = channeIStates[index].reservedChHandle THEN RETURN[index]; 
ENDLOOP; 

ERROR Non recoverab leSoftwareF ai lure; 
ENP; 

OefineldleChannelUse: PUBLIC PROCEDURE [ 
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·channel: Channel Handle, doOisCommlnBackground: BOOLEAN] = 
-- set flag to enable/disable background OISCP 
BEGIN 
channeIStates[ConvertChanneIHandleToLineNumber[channel]].backgroundOIS ~ 

doOisCommlnBackground; 
END; 

OescribeCommEquipment: PUBLIC PROCEDURE [ 
portiO: CARDINAL, commParamHandle: RS232CManager.CommParamHandle] = 
-- incorporate new set of comm line parameters 
BEG:N 
IF portiO> = LENGTH[channeIStates] THEN ERROR NonrecoverableSoftwareFailure; 
-- set channel parameters 
channeIStates[portID].currentLineParams ~ commParamHandle-r-; 
END; 

GetCommEquipmentDescription: PUBLIC PROCEDURE [portiO: CARDINAL] 
RETURNS [RS232CManager.CommParamObject] = 
-- return current'set of comm line parameters 
BEGIN 
IF .portlO > = LENGTH[channeIStates] THEN ERROR NonrecoverableSoftwareFailure; 
RETURN [channeIStates[portID] .c!-1 rrentLineParams]; 
END; 

RedefineChannelUse: PUBLIC ENTRY PROGEDURE [ 
channel: ChannelHandle, useType: RS232CManager.ChanneIUseType, 
preemptOthers, preemptMe: RS232CManager.ReserveType] = 
-- allow client to redefine use after waiting for auto-recognition 
BEGIN 
ENABLE UNWIND = > NULL; -- release monitor lock 
--locals 
currentLine: CARDINAL ~ ConvertChanneIHandleToLineNumber[channel]; 
-- aI/ow redefinition only after auto-recog 

. IF channeIStates[currentLine1.undefinedUse THEN. 
BEGIN 
channeIStates[currentLine].IastPreemptMe ~ preemptMe; 
-- we rely on client to set the line type correctly II 
IF (channeIStates[currentLine].channeIUse To useType) = oisCommunication THEN 

OISTransporter.lnitialize[ 
channel, channeIStates[currentLine].currentLineParams]; 

channeIStates[currentLine].undefinedUse ~ FALSE; 
END; 

END; 

ReleaseChannel: PUBLIC ENTRY PROCEDURE [channel: ChannelHandle] = 
-- release the channel, start DIS listener if necessary 
BEGIN 
ENABLE UNWIND = > NULL; -- release monitor lock 
--locals 
currentLine: CARDINAL ~ ConvertChanneIHandleToLineNumber[channel]; 
--If the channel is currently being used for DIS Communication, turn off DIS Transporter 
IF channeIStates[currentLine].channeIUse = oisCommunication THEN 

OISTransporter.Destroy[channel]; 
-- Delete the channel 
RS232C.Delete[ channel]; 
channelStates[ cu rrentLine] .reservedChHandle ~ NIL;' 
NOTIFY channeIStates[currentLine].channeIBeingReleased; 
-- inform process waiting in ReserveChannel 
-- now go back to default background activity (DIS) 
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IF channeIStates[currentLine].backgroundOIS TH~N 
BEGIN 
-- Create an DIS-type channel 
channelStates [cu rrentLine] .reservedChHandle +- RS232C.Create[ 

0, channeIStates[currentLine].currentLineParams.lineType ! 
RS232C.ChannelAlreadyExists =) ERROR NonrecoverableSoftwareFailure]; 

-- Start OIS transporter 
channeIStates[currentLine].channeIUse +- oisCommunication; 
channeIStates[currentLine].lastPreemptMe +- preemptlnactive; 
OIST ransporter.1 niti al ize[ 

channeIStates[currentLine].reservedChHandle, channelStates[ 
currentLine].currentLineParams]; 

END; 
END; 

Rese rveChannel: PUBLIC ENTRY PROCEDURE [ 
portlD: CARDINAL, useType: RS232CManager.ChannelUseType, 
preemptOthers, preemptMe: RS232CManager.ReserveType, 
commParamHandle: RS232CManager.CommParamHandle] RETURNS [ChanneIHandle] = 
-- reserve a channel 

Old Channel Owner's preemptMe 
Never If Inactive 

-- New Never Don't Don't 
-- preempt- :1 Inactive Don't Preempt 
-- Others Always Don't Preempt 
BEGIN OPEN RS232CManager; 
-- locals 
chStatus: RS232C.DevlceStatus; 
preempt: BOOLEAN +- TRUE; 
BEGIN 
ENABLE UNWIND =) NULL; -- release monitor lock 
IF portlD > = LENGTH[channeIStates] THEN 

Always 
Don't 

Preempt 
Preempt 

ERROR ReserveFailed[reason: noRS232CHardware]; 
-- Check for consistency of specified params with current ones 
IF 

-(commParamHandle1'.netAccess = channelStates[ 
portl D]. cu rrentLi neParams. netAccess) AND 

(commParamHandle1'.duplex = channeIStates[portID].currentLineParams.duplex) 
AND . 
(commParamHandlet.lineType = channelStates[ 

portID].currentLineParams.lineType) AND 
(commParamHandlet.lineSpeed = channelStates[ 

portlD].currentLineParams.lineSpeed) -- should check variants perhaps?-
THEN ERROR ReserveFailed[reason: inconsistentParams]; 

-- Create channel if not already created 
IF channeIStates[portID].reservedChHandle # NIL THEN 

BEGIN 
preempt +- FALSE; 
SELECT preemptOthers FROM 

preemptNever =) NULL; -- fail 

preemptlnactive = > 
BEGIN 
SELECT chanr.eIStates[portID].lastPreemptMe FROM 

preemptlnactive = > 
BEGIN 
-- if inactive, delete old channel 
chStatus ... RS232C.GetStatus[channeIStates[portID].reservedChHandle]; 
IF -chStatus.dataSetReady THEN preempt +- TRUE; 
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END; 
preemptAlways =) preempt +- TRUE; 
ENDCASE =) NULL; -- fail 

END; 
preemptAlways =) 

IF channeIStates[portID].lastPreemptMe # preemptNever THEN 
preempt +- TRUE; 

ENDCASE; 
IF -preempt THEN ERROR ReserveFailed[reason: inUse] 
ELSE 

BEGIN 
RS232C.Suspend[channeIStates[portlD].reservedChHandle, all]; 
-- Give the channel user a STRONG HINT to release channel at once. 
UNTIL channeIStates[portID].reservedChHandle = NIL DO 

WAIT channeIStates[portlD].channeIBeingReleased; END LOOP; 
END; 

END; 
-- set last preemptMe 
channeIStates[portID] .IastPreemptMe +- preemptMe; 
-- Create New Channel 
channeIStates[portID].reservedChHandle +- RS232C.Create[ 

portiO, commParamHandle.lineType ! 
RS232C.ChannelAlreadyExists = > 

BEGIN -- this should not happen 
channeIStates[portID].reservedChHandle +- NIL; 
ERROR ReserveFailed[reason: inUse]; 
END; 

RS232C.NoRS232CHardware, RS232C.lnvalidLineNumber => 
BEGIN 
channeIStates[portID].reservedChrtandle +- NIL; 
ERROR ReserveFailed[reason: noRS232CHardware]; 
END; 

RS232C.UnimplementedFeature =) 
BEGIN -- only known one is auto-reg 
channeIStates[portID].reservedChHandle +- NIL; 
ERROR ReserveFailed[reason: unimplementedFeature]; 
END]; 

channeIStates[portID].undefinedUse +
(commParamHandle.lineType = autoRecognition); 

-- set channel type flag and start Transporter if necessary 
IF (channeIStates[portID].channeIUse +- use Type) = oisCommunication THEN 

BEG:N -- ignore useType for auto-recognition 
IF -channeIStates[portID].undefinedUse THEN 

OISTranspcrter.lnitialize[ 
channelStates [portiO] .reserved ChHand Ie, commParamHand let]; 

END; 
END; -- disable UNWIND catch 
RETURN[channeIStates[portID].reservedChHandle]; 
END; 

-- MAIN PROGRAM --
:- Allocate a cl1anne/State record for each line, and initialize them all to defaults. 

channel States +- DESCRI?TOR[ 
Heap.MakeNcde[, RS232CFace.GetLineCountD ·SIZE[ ChannelState]], 

RS232CFace.GetLineCountDl; 
FOR templndex IN [O .. LENGTH[channeIStates]) DO 

OPEN channeIStates[templndex]; 
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-- channe/States[templndex] of- [backgroundO/S: FALSE, undefined Use: FALSE, reservedChH 
**andle: NIL, lastPreemptMe: preemptAlways, channeiUse: foreignDeviceAccess, currentLinePar 
"'.*ams: defauJtLineParams, channeJBeingReleased:]: 

backgroundOIS ~ FALSE; 
undefined Use ~ FALSE; 

reservedChHandle ~ NIL; 

lastPreemptMe ~ preemptAlways; 
channel Use ~ foreignDeviceAccess; 
currentLineParams ~ defaultLineParams; 
Process.lnitializeCondition[@channeIBeingReleased, BOO]: -- 20 second timeout 

ENDLOOP; 

END. 

LOG 
.Time: June 24, 1980 3:20 PM By: Schwartz Action: Removed pre-Amargosa log entries. 
Time: June 24, 1980 3:20 PM By: Schwartz Action: Adapted to RS232C changes relating 
* *to Abort/Suspend/Resume, and channelJ-(andle validity checks. 
Time: June 26, 1980 2:30 PM By: Schwartz Action: Add channelHandle parameter to De 
**fineldJeChanneJUse. . . 
Time: July 9, 1980 12: 11 PM By: Schwartz Action: Handle multiple RS232C lines and ha 
* * ndJe preemption via Suspend rather than Delete. 
Time: August 4, 1980 4:15 PM By: Schwartz Action: Use Heap, rather than RS232CHeap 
* *for storage allocation. 
Time: August 5, 1980 5:30 PM By: Schwartz Action: Destroy the OIS Transporter when th 
**e channel is released. 
Time: September 19, 1980 6:10 PM By: Forrest Action: Change to use new compi 
**Ier prohibitng updating of re,cords containing MONITORS and CONDITIONS. 
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-- File: RS232CDriverA.mesa 
-- LastEdite"d: September 19, 1980 5:38 PM By: Forrest 
-- This is the Monitor for RS232C Channel creation/deletion a.e. for operations which involve data 
**not contained in the RS232C Channe/Status record. 

DIRECTORY 
Heap USING [FreeNode, MakeNode], 
Process USING [lnitializeMonitor], 
RS232C USING [LineType], 
RS232CFace USING [GetLineCount, Off, On, ResetLine], 
RS232Clnternai USING [ 

asynchronousDefaults, autoRecognitionDefaults, bitSynchronousDefaults, 
I. tp~vnr.hrnnnw:::npfJ:Hllt~ r.h:mnpl~t~tll~ r.h~nnpl~t~tll~H~nrllp nplptpr.h~nnpll· 
oy. __ .1"_'" - •• -----.--•• -, _ •• -. "'-'-'-'-_1 _ .. - •••• -.-.-.--•• - •• _.-, -_._. __ .. - .... _.J' 

RS232CDriverA: MONITOR 
IMPORTS Heap, Process, RS232CFace, RS232Clnternal'ExPoRTS RS232C, RS232Clnternai 

BEGIN 
ChannelHandle: PUBLIC TYPE = RS232ClnternaI.ChanneIStatusHandle;' 
IineCount: CARDINAL; 
channelisCreated: PUBLIC PACKED ARRAY [0 .. 15] OF BOOLEAN'" ALL [FALSE]; 
ChannelAlreadyExists: PUBLIC ERROR = CODE; 
Invalid lineN umber: PUBLIC ERROR = CODE; 
NoRS232CHardware: PUBLIC ERROR = CODE; 
Unimplemented Feature: PUBLIC ERROR = CODE; 
Create: PUBLIC ENTRY PROCEDURE [lineNumber: CARDINAL, IineType: RS232C.LineType] 

RETURNS [channel: ChannelHandle] = 
BEGIN . 
ENABLE UNWIND = > IF channel # NIL THEN Heap.FreeNode[, channel]; 
-- Required in order to release monitor lock, and to return block to heap 
channel ... NIL; 
IF IineCount = 0 THEN ERROR NoRS232CHardware; 
IF IineCount - 1 < IineNumber THEN ERROR InvalidLineNumber; 
IF channellsCreated[lineNumber] THEN ERROR ChannelAlreadyExists; 
-- Allocate and initialize a Channe/Status record 
channel'" Heap.MakeNode[. slzE[RS232ClnternaI.ChanneIStatus]]; 
-- channelt ~ [ + + monitor lock + +, , FALSE, FALSE, FALSE, IineNumber, OJ; 
Process.lnitializeMonitor[@channel.LOCK]; 
--Initialize the MONITOR in the channel status record 

-channel.parameterRecord ... 
SELECT IineType FROM 

bitSynchronous =) RS232Clnternal.bitSynchronousDefaults, 
byteSynchronous = > RS232Clnternal.byteSynchronousDefaults, 
asynchronous = > RS232Clnternal.asynchronousDefaults, 
autoRecognition =) RS232Clnternal.autoRecognitionDefaults, 
ENDCASE = > ERROR; -- This should be Jogged as a system error. 

channeLinputSuspended ... channel.outputSuspended ... channel.otherSuspended ... 
FALSE; 

channel.lineNumber ... lineNumber; 
channel.statusWaitCount +- 0; 
RS232CFace.On[lineNumber]; 
IF RS232CFace.ResetLine[lineNumber, @channel.parameterRecord] # success THEN 

BEGIN 
RS232CFace.Off[lineNumber]; 
ERROR UnimplementedFeature; -- (e.g. autoRecognition) 

END; 
channellsCreated[lineNumber] ... TRUE; 
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-RETURN[channel]; 
END; 

Delete: PUBLIC ENTRY PROCEDURE [channel: ChannelHandle] = 
BEGIN 
ENABLE UNWIND =) IF channel t! NIL THEN Heap.FreeNode[, channel]; 
-- Required in order to release monitor lock, and to return block to heap 
-- Client is responsible for avoiding the passing of an OLD channel handle. 
RS232Clnternal.DeleteChannel[channel]; 
-- modify/release channel status record under object monitor 
channelisCreated[channel.lineNumber] +- FALSE; 
RS232CFace.Off[channel.lineNumber]; 

RA/A~.C:A h/nr.k tn hA::In fr.::Innnt hA rfnnA in nA/AtAr.h~nnAI .c:inr.A thA MnNITnR I nr.K whir.h 

"""j;-i~'~h;;;el';e-;;~~d:';;;;;;i;tiii'~~jstt;b~;~i~;;~;j~t~;ii;~;;;;D;/~i~·Ch~~~~j) -' . -- _. -, .. "'-" 
Heap.FreeNode[, channel]; 
END; 

-- MAIN PROGRAM --

lineCount ... RS232CFace.GetLineCountD; 
-IF IineCount > 16 THEN ERROR; 
-- Some tables are hard-coded to maximum size = 16. If there are ever more than 16 RS232C li 

Hnes on a single machine, a few changes will be necessary. 

END. -- RS232CDriverA 
LOG 
Time: May 23, 1980 12:01 PM By: Victor Schwartz Action: Pre-Amargosa log entries deleted. 
Time: May 23, 1980 12:01 PM By: Victor Schwartz Action: Change name to RS232CDriverA (fro 
"""m RS232CFrontEndJ and start of modifications to handle multiple RS232C Channels. 
Time: May 30, 1980 2:49 PM By: Victor Schwartz Action: Call RS232CFace.On and .Off on a Ii 
**ne-by-line basis. 
Time: July 1, 1980 2:48 PM By: Victor Schwartz Action: Change semantics associated with S 
"""uspend/Restart and handling of invalid channelHandles. Turn RS232CFace OFF if create fails. 
Time: July 15, 1980 7:53 AM By: Victor Schwartz Action: Remove references to statusChange 
""", a field which has been removed from the Channe/Status record. 
Time: August 4, 1980 2:36 PM By: Victor Schwartz Action: Use Heap. rather than RS232CHeap 
"""for storage allocation. 
Time: September 19, 1980 5:35 PM By: Forrest Action: code around new compile 
"""r restriction concerning Monitorea Records. 
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-- File: RS232CDriverB.mesa 
-- LastEdited: August 5, 1980 11:22 AM By: VSS 
-- This is the Object Monitor for RS232C Channe/Status records 

DIRECTORY 
Process USING [SetTimeout], 
RS232C USING [ 

AutoRecognitionOutcome, CompletionHandle, DeviceStatus, LineType, 
Operation Class, Parameter, PhysicalRecordHandle, TransferStatus, 
UnimplementedFeature], 

RS232CFace USING [ 
AutoRecognitionWait, Abortlnput, AbortOutput, AbortStatus, DeviceStatus, Get, 
GetStatus, Put, ResetLine, Send Break, SetParameters, StatusWait, 
TransferStatus, TransferWait, TransmitNow], 

RS232Clnternai USING [ 
asynchronousDefaults, autoRecognitionDefaults, bitSynchronousDefaults, 
byteSynchronousDefaults, ChanneIStatusHandle]; 

RS232CDriverB: MONITOR LOCKS channel USING channel: Channel Handle 
IMPORTS Process, RS232C, RS232CFace EXPORTS RS232C, RS232Clnternai 
BEGIN 
Channel Handle: PUBLIC TYPE = RS232Clnternal.ChannelStatusHandle; 
ChannelSuspend6d: PUBLIC ERROR = CODE; 
Invalid Parameter: PUBLIC ERROR = CODE; 
SendBreaklliegal: PUBLIC ERROR = CODE; 
aMoment: CONDITION; 
ConvertF ace ToChannelTransferStatus: ARRAY RS232CFace. T ransferStatus OF 

RS232C.TransferStatus = 
[success, dataLost, deviceError, frameTimeout, checksumError, parityError, 

° asynchFramingError, invalid Char, invalidFrame, aborted, disaster]; 
AutoRecognitionWait: PUBLIC PROCEDURE [channel: ChannelHandle] 

RETURNS [outcome: RS232C.AutoRecognitionOutcome] = 
BEGIN 
IF channel.otherSuspended THEN ERROR ChannelSuspended; 
outcome +- RS232CFace.AutoRecognitionWait[channel.lineNumber]; 
END; 

DecrementStatusWaitCount: PRIVATE ENTRY PROCEDURE [chanr)el: ChannelHandle] = 
BEGIN 
ENABLE UNWIND = > NULL; -- Required in order to release monitor lock 
channel.statusWaitCount +- channel.statusWaitCount - 1; 
END; 

DeleteChannel: PUBLIC ENTRY PROCEDURE [channel: ChannelHandle] = 
BEGIN 
ENABLE UNWIND = > NULL; -- Required in order to release monitor lock 
channeLinputSuspended +- channel.outputSuspended +- channel.otherSuspended +-

TRUE; 
RS232CFace.AbortOutput[channel.lineNumber]; 
RS232CF ace.Abortl nput[ channel.lineN umber]; 
RS232CFace.AbortStatus[channel.lineNumber]; 

1 

--This will complete calls to RS232CFace.StatusWait, and consequently, calls to RS232C.Statu 
"sWait as well. 

channel.parameterRecord.dataTerminalReady +- FALSE; 
IF RS232CFace.SetParameters[channel.lineNumber, @channel.parameterRecord] # 

success THEN ERROR; -- This should be logged as a system error; 
UNTIL channel.statusWaitCount = 0 DO WAIT aMoment; ENDLOOP; 
-- This guaranteees that Delete has completed. 
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END; 

Get: PUBLIC PROCEDURE [channel: ChannelHandle, rec: RS232C.PhysicalRecordHandlel 
RETURNS [RS232C.CompletionHandle] = 
BEGIN 
IF channel.inputSuspended THEN ERROR ChannelSuspended; 
RETURN[RS232CFace.Get[channel.lineNumber, rec]]; 
END; 

GetStatus: PUBLIC PROCEDURE [channel: ChannelHandle] 
RETURNS [stat: RS232C.DeviceStatus] = 
BEGIN 
faceStat: RS232CFace.DeviceStatus; 
IF channel.otherSuspended THEN ERROR ChannelSuspended; 
faceStat +- RS232CFace.GetStatus[channel.lineNumber]; 
RETURN [ 

[FALSE, faceStat.dataLost, faceStat.breakDetected, faceStat.clearToSend, 
faceStat.dataSetReady, faceStat.carrierDetect, faceStat.ringHeard, 
faceStat.ringlndicator]]; 

END; 

IncrementStatusWaitCount: PRIVATE ENTRY PROCEDURE [channel: Channel Handle] = 
BEGIN 
ENABLE UNWIND = > NULL; -- Required in order to release monitor lock 
channel.statusWaitCount +- channel.statusWaitCount + 1; 
!=-ND; ° 

Put: PUBLIC PROCEDURE [channel: ChannelHandle, rec: RS232C.PhysicaIRecordHandle] 
RETURNS [RS232C.CompletionHandle] = 
BEGIN 
IF channel.outputSuspended THEN ERROR ChannelSuspended; 
RETURN[RS232CFace.Put[ channel.lineNumber, rec]] 
END; 

Resta rt: PUBLIC ENTRY PROCEDURE [ 
channel: Channel Handle, class: RS232C.OperationClass] = 
BEGIN 
ENABLE UNWIND = > NULL; -- Required in order to release monitor lock 
SELECT cI ass FROM 

input = > channel.inputSuspended +- FALSE; 
output = > channel.outputSuspended +- FALSE; 
other = > channel.otherSuspended +- FALSE; 
all => 

channel.inputSuspended +- channel.inputSuspended +- channel.otherSuspended +
FALSE; 

ENDCASE = > ERROR; -- This should be logged as a system error_ 

END; 

SendBreak: PUBLIC PROCEDURE [channel: ChannelHandle] = 
BEGIN 
IF channel.outputSuspended THEN ERROR ChannelSuspended; 
IF channel.parameterRecord.lineType = byteSynchronous THEN 

ERROR SendBreaklllegal; 
RS232CF ace.Send Break[ channeLlineN umber]; 
END; 

SetLineType: PUBLIC ENTRY PROCEDURE [ 
channel: qhOannelHandle, IineType: RS232C.LineType] = 
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BEGIN 
ENABLE UNWIND = > NULL; -- Required in order to release monitor lock 
holdDataTerminalReady: BOOLEAN; 

IF channel.otherSuspended THEN ERROR ChannelSuspended; 
holdDataTerminalReady ~ channel.parameterRecord.dataTerminaIReady; 
channel.parameterRecord ~ 

SELECT lineType FROM 

bitSynchronous = > RS232Clnternal.bitSynchronousDefaults, 
byteSynchronous = > RS232Clnternal.byteSynchronousDefaults, 

. asynchronous = > RS232Clnternal.asynchronousDefaults, 
autoRecognition =) RS232Clnternal.autoRecognitionDefaults, 
ENDCASE =) ERROR; -- This should be logged as a system error. 

channel.parameterRecord .data TerminalReady ~ holdDataTerminalReady; 
-- This will prevent disconnect, if OTR had been set prior to this call 
IF RS232CFace.ResetLine[channel.lineNumber, @channel.parameterRecord] # 

success THEN ERROR RS232C.UnimplementedFeature; 
END; 

SetParameter: PUBLIC ENTRY PROCEDURE [ 

channel: Channel Handle, parameter: RS232C.Parameter] = 
BEGIN 
ENABLE UNWIND =) NULL; -- Required in order to release monitor lock 
IF channel.otherSuspended THEN ERROR ChannelSuspended; 
WITH parameter SELECT FROM . 

charLength =) channel.parameterRecord.charLength ~ charLength; 
correspondent =) channel.parameterRecord.correspondent ~ correspondent; 
dataTerminalReady => 

channel.parameterRecbrd .dataTermjnalReady ~ data TerminalReady; 
. frameTimeout = > channel.parameterRecord.frameTimeout ~ frameTimeout; 
latchBitClear =) 

BEGIN 
.. :;:= latchBitClearMask.dataLost THEN 

channel.parameterRecord.resetDataLost ~ TRUE; . 

IF latchBitClearMask.breakDetected THEN 

channel.parameterRecord.resetBreakDetected ~ TRUE; 

IF latchBitClearMask.ringHeard THEN 

channel.parameterRecord.resetRingHeard ~ TRUE; 
END' 

lineSpeed =) channel.parameterRecord.lineSpeed ~ lineSpeed; 
parity =) channel.parameterRecord.parity ~ parity; 
requestToSend =) channel.parameterRecord.requestToSend ~ requestToSend; 
stopBits = > channel.parameterRecord.stopBits ~ stopBits; 
syncChar =) channel.parameterRecord.syncChar .~ syncChar; 
syncCcunt =) channel.parameterRecord.syncCount ~ syncCount; 
ENDCASE =) ERROR Invalid Parameter; 

IF RS232CFace.SetParameteis[channel.lineNumber, @channel.parameterRecord] # 
success THEN ERROR RS232C.UnimplementedFeature; 

channel.parameterRecord .resetDataLost ~ 
channel.parameterRecord .resetBreakDetected ~ 
channel.parameterRecord.resetRingHeard ~ FALSE; 

-- for nex"t Gall to SetParameters, make certain that latched bits don't get cleared again 

END; 

StatusWait: PUBLIC PROCEDURE [channel: ChannelHal)dle, stat: RS232C.DeviceStatus] 
RETURNS [newstat: RS232C.DeviceStatus] = 
BEGIN 
faceStat: RS232CFace.oeviceStatus; 
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-- Note that the deletion of the channel subsequent to the call to StatusWait will cause StatusW 
uait to return normally .. 

IF channel.otherSuspended THEN ERROR ChannelSuspended; 
stat.statusAborted ~ FALSE; 

IncrementStatusWaitCou nt[ channel]; 
DO 

--until newstat # stat 
faceStat ~ RS232CFace.StatusWait[ 

channel.lineNumber, 
[stat.dataLost, stat.breakDetected, stat.clearToSend, stat.dataSetReady I 

stat.carriei'Detect, stat.ringHeard, stat.ringlndicator]]; 
newstat ~ 

[channel.otherSuspended, faceStat.dataLost, faceStat.breakDetected, 
faceStat.clearToSend, faceStat.dataSetReady, faceStat.carrierDetect, 
faceStat.ringHeard, faceStat.ringlndicator]; 

IF newstat # stat THEN EXIJ; • 

ENDLOOP; 

DecrementStatusWaitCount[channel]; 
RETURN; 

END; 

Suspend: PUBLIC ENTRY PROCEDURE [ 

channel: ChannelHandle,' cla~ RS232C.OperationClass] = 
BEGIN 
ENABLE UNWIND =) NULL; -- Required in order to release monitor lock 
SELECT class FROM 

input => 
BEGIN 
channel.inputSuspended ~ TRUE; 

RS232CFace.Abortlnput[channel.lineNumber]; 
END; 

output =) 

BEGIN 
channel.outputSuspended +- TRUE; 

RS232CFace.AbortOutput[channel.lineNumber]; 
END; 

other =) 

BEGIN 
channel.otherSuspended +- TRUE; 

RS232CF ace.Abo rtStatus[ channel.lineNumber]; 
END; 

~II =) . 

BEGIN 
channel.inputSuspended +- channel.outputSuspended +- channel.otherSuspended 

+- TRUE; 

RS232CFace.Abortlnput[channel.lineNumber]; 
RS232CFace.AbortOutput[channel.lineNumber]; 
RS232CFace.AbortStatus[ channel.li neNu mber]; 
END; 

ENDCASE = > ERROR; -- This should be logged as a system error. 

END; 

TransferWait: PUBLIC PROCEDURE [ 

channel: ChannelHandle, event: RS232C.CompletionHandle] 
RETURNS [byteCount: CARDINAL, status: RS232C.TransferStatus] = 
BEGIN 
faceStatus": RS232CFace.TransferStatus; 
[byteCount, faceStatus] +- RS232CFace.TransferWait[channel.lineNumber, event]; 
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status ~ ConvertFaceToChanneITransferStatus[faceStatus]; 
RETURN; 

END; 

TransmitNow: PUBLIC PROCEDURE [ 

channel: Channel Handle, event: RS232C.CompletionHandle] 
RETURNS [byteCount: CARDINAL, status: RS232C.TransferStatus] = 
BEGIN 
faceStatus: RS232CFace.TransferStatus; 
[byteCount, faceStatus] +- RS232CFace.TransmitNow[channel.lineNumber, event]; 
status +- ConvertF ace ToChanneITransferStatus[faceStatus]; 
RETURN; 

END; 

-- MAIN PROGRAM --

Process.SetTimeout[@aMoment, 1]; 
END. -- RS232CDriverB 

LOG 
Time: May 23, 1980 12:01 PM By: Victor Schwartz Action: Pre-Amargosa log entries deleted. 
Time: May 23, 1980 12:01 PM By: Victor Schwartz Action: Start of modifications to handle multi 
"pie RS232C Channels. 
Time: June 20, 1980 2:45 PM By: Victor Schwartz Action: Change semantics of Suspend/Rest 
"art. Remove Abort. 
Time: August 4, 1980 2:53 PM By: Victor Schwartz Action: Use Heap, rather than RS232CHeap 
.. *to allocate storage. 
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DIRECTORY 
SpecialTransaction; 

2-0ct-80 12:33:49 

SpecialTransactionStub: PROGRAM EXPORTS SpecialTransaction = 
BEGIN 
ClientStart: PUBLIC PROCEDURE = Q; 

END. 

1 
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-- EthernetHeadDO.mesa (last edited by: HGM on: September 14, 1980 6:33 AM) 

DIRECTORY 
Inline USING [LowHalf], 
HeadStartChain USING [Start], 
DeviceCleanup USING [Item, Await], 
DOlnputOutput USING [ 

CSB, IOPage, ethernetln, ethernetOut, ControllerNumber, GetNextController, 
nullControllerNumber], 

Mopcodes USING [zMISC, zSTARTIO] , 
SpecialSystem USING [ProcessorID], 
EthernetFace; 

EthernetHeadDO: PROGRAM 
IMPORTS . ' .. 

DOlnputOutput, DeviceCleanup, RemainingStartChain: HeadStartChaln, Inhne 
EXPORTS EthernetFace, HeadStartChain = 
BEGIN OPEN EthernetFace; 

-- These are the data structures that the microcode knows about. If some other module (for exa 
Hmple, a diagnostic) ever needs this info, it should probably get split out into a separate module. 
HFor now, it is lumped in here to avoid cluttering up the world with yet another file. 

OCSB: TYPE = LONG POINTER TO OutputControllerStatusBlock; 
OutputControllerStatusBlock: TYPE = MACHINE DEPENDENT 8ECORD [ 

next: ShortlOCB, 
unused1: WORD, 
unused2: WORD, 
unused3: WORD, 
interruptBit: WORD, -- words after here are unused by microcode 
last: IOCB]; --last IOCB on output queue, valid if next # no/OCB 

ICSB: TYPE = LONG POINTER TO InputControllerStatusBJock; 
InputControllerStatusBlock: TYPE = MACHINE DEPENDENT RECORD [ 

next: ShortlOCB, 
host: SpecialSystem.ProcessorlD, 
interruptBit: WORD, 
missed: WORD, -- for debugging only 
spare1: WORD, 
spare2: WORD, 
buffer: ARRAY (O.A) OF CARDINAL, -- words after here are unused by microcode 
last: IOCB]; --last IOCB on input queue, valid if next # no/OCB 

IOCB: TYPE = LONG POINTER TO IOControlBlock; 
-- Beware that you don't automatically lengthen one of these. If you do you will end up with a poi 

Hnter into your MDS rather then the first 64K where the IOGBs live. That won't work unless your 
.... MDS is also the first 64K. . 

ShortIOCB: TYPE = POINTER TO IOControlBlock; 
IOControlBlock: TYPE = MACHINE DEPENDENT RECORD [ 

next: ShortlOCB, 
mask: WORD, 
spare: WORD, 
completion: WORD, 
used: CARDINAL, -- input only 
length: CARDINAL, 
buffer: LONG POINTER]; -- NB: Must be QuadWord Aligned 

StartlO: PROCEDURE [SioParameter] = MACHINE CODE BEGiN Mopcodes.zSTARTIO END; 
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SioParameter: TYPE = RECORD [WORD]; 
firstFixupOutput: SioParameter = [20B]; 
firstFixuplnput: SioParameter = [40B]; 
firstReset: SioParameter = [60B]; 
secondFixupOutput: SioParameter = [100B]; 
secondFixuplnput: SioParameter = [200B]; 
second Reset: SioParameter = [300B]; 

--Input from reg 0 is device id 

. Output: PROCEDURE [Command, Register] = MACHINE CODE 
BEGIN Mopcodes.zMISC, 6; END; 

Input: PROCEDURE [Register] RETURNS [WORD] = MACHINE CODE 
BEGIN Mopcodes.zMISC, 5; END; 

Command: TYPE = RECORD (WORD]; 
enablelnput: Command = [220B]; 
enableOutput: Command = [103B]; 

Register: TYPE = MACHINE DEPENDENT RECORD [ 
zero: [0 .. 377B] .. 0, 
controller: DOlnputOutput.ControllerNumber, 
register: [0 .. 17B]]; 

-- completion bits 
processed: WORD = 040000B; 
error: WORD = 0200008; 
hardwareError: WORD = 0100008; 
fragment, tooLong: WORD = 004000B; 
loadOverflow: WORD = oo2000B; 
nothingYet: WORD = 0; 
-- 001000 and 000400 are unused so far 

-~ Hardware error bits: 
-- 001: Memory Data Fault (OFault) 
-- 002: Collision 
-- 004: Output Underrrun 
-- 010: Bad Parity (b~tween roem and shifter) 
-- 020: GRG 
-- 040: Jam 
-- 100: Input Overrun 
-- 200: Bad Alignment 

noIOCB: ShortlOCB = LOOPHOLE[O]; 

Device: TYPE = RECORD [board: Board, in, out: DOlnputOutput.ControllerNumber]; 

Board: TYPE = [0 .. 2); 

ICSBFronDevice: PROCEDURE [device: Device] RETURNS [ICSS] = INLINE 
BEG!N RETURN[LQOPHOLE[@DOlnputOutput.lOPage[device.in]]]; END; 

OCSBFronDevice: PROCEDURE [device: Device] RETURNS [OCSB] = INUNE 
BEGIN RETURN[LOOPHOLE[@DOlnputOutput.lOPage[device.out]]]; END; 

ControIRegi~ter: PROCEDURE [c: DOlnputOutput.ControllerNumber] 
RETURNS [Register1 = INLINE 
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BEGIN 
RETURN [[0, c, 0]]; -- Register 0 is the control register 

END; 

Shorten: PROCEDURE [iocb: IOCB] RETURNS [ShortIOCB] = INLINE 
BEGIN 
-- Maybe we should check to be sure that the high half is zero 
RETURN[lnline.LowHalf[iocb]]; 
END; 

-- EXPORTed TYPEs 

DeviceHandle: PUBLIC TYPE = Device; 
ControlBlockRecord: PUBLIC TYPE IOControlBlock; 

-- EXPORTed variables 

nullDeviceHandle: PUBLIC DeviceHandle +- LOOPHOLE[123456B]; 
globalStateSize: PUBLIC CARDINAL +- 0; 
controlBlockSize: PUBLIC CARDINAL +- slzE[IOControIBlock]; 
hearSe If: PUBLIC BOOLEAN +- TRUE; 

-- Non EXPORTed things. Note that all the state information lives in the CSBs. 

fixuplnputBits: ARRAY Board-OF SioParameter = 
[firstFixuplnput, seeondFixuplnput]; -

fixupOutputBits: ARRAY Board OF SioParameter = 
[firstFixu pOutput, second Fixu pOutput]; 

resetBits: ARRAY Board OF SioParameter = [firstReset, seeondReset]; 

QueueOutput: PUBLIC PROCEDURE [ 
device: Device, buffer: LONG POINTER, length: CARDINAL, cb: IOCB] = 
BEGIN 
out: OCSB = OCSBFronDeviee[device]; 
cbt +-

[next: noIOCB, mask: 0, spare: 0, completion: 0, used: 0, length: length, 
buffer: buffer]; 

IF out.next = nolOCB THEN 
BEGIN -- new iocb, hardware idle 
out.next +- Shorten[cb]; 
Output[enableOutput, ControIRegister[device.out]1;' -- poke hardware 

END, 
ELSE 

BEGIN -- output active, add to end of chain 
outlast.next +- Shorten[cb]; 
IF out.next = nolOCB AND cb.completion 0 THEN 

BEGIN -- oops, hardware went idle 
out.next +- Shorten[eb]; 
Output[enableOutput, ControIRegister[deviee.out]]; -- poke hardware 

END; 
END; 

outlast +- eb; 
END; 

EthernetHeadDO.mesa. 14-Sep-80 6:33:50 

3 

3 

EthernetHeadDO.mesa. 14-Sep-80 6:33:50 

Queuelnput: PUBLIC PROCEDURE [ 
device: Device, buffer: LONG POINTER, length: CARDINAL, cb: IOCB] = 
BEGIN 
in: ICSB = ICSBFronDevice[device]; 
cb't +-

[next: noIOCB, mask: 0, spare: 0, completion: 0, used: 0, length: length, 
buffer: buffer]; 

IF in.next # nolOCB THEN in.last.next +- Shorten[cb]; 
IF in.next = nolOCB AND cb.completion = 0 THEN 

BEGIN 
in.next +- Shorten[cb]; 
Output[enablelnput, ControIRegister[device.in]]; 
END; 

in.last +- cb; 
END; 

GetStatus: PUBLIC PROCEDURE'[cb: IOCB] RETURNS [status: Status] = 
BEGIN 
RETURN[ 

SELECT cb.completion FROM 
o =) pending, 
40000B =) ok, 
62000B =) tooManyCollisions, 
61000B =) packetTooLong, 
70200B =) badAlignmentButOkCrc, 
70020B =) ere, 
70220B =) ercAnqBadAlignment, 
70100B, 70120B, 70300B, 70320B =) overrun, 
70004B, 70006B =) underrun, 
ENDCASE =) otherError]; 

END; 

GetRetries: PUBLIC PROCEDURE [cb: IOCB] RETURNS [CARDINAL] = 
BEGIN 
RETURN[ 

SELECT cb.mask FROM 
1 =) 0. 
3 =) 1. 
7 =) 2, 
17B =) 3, 
37B =) 4, 
778 =) 5, 

. 177B =) 6. 
377B =) 7, 
777B =) 8, 
1777B =) 9, 
37778 =) 10. 
7777B =) 11, 
177778 =) 12, 
37777B ,=) 13, 

. 77777B =) 14, 
177777B =') 15, 
ENDCASE =) 16]; 

END; 

GetPacketLength: PUBLIC PROCEDURE [cb: IOCB] RETURNS [CARDINAL] = 
BEGIN RETURN[cb.used]; END; 
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GetPacketsMissed: PUBLIC PROCEDURE [device: Device] RETURNS [CARDINAL] = 
BEGIN RETURN[ICSBFronDevice[device].missed]; END; 

GetNextDevice: PUBLIC PROCEDURE [device: Device] RETURNS [Device] = 
BEGIN OPEN DOlnputOutput; 
IF device = nullDeviceHandle THEN 

device +- [0, nullControllerNumber, nullControllerNumber] 
ELSE device. board +- device.board + 1; 
device.in +- GetNextController[ethernetln, device.in]; 
device.out +- GetNextController[ethernetOut, device.out]; 
IF device.in = nullControllerNumber OR device.out = nullControllerNumber THEN 

RETURN[nuIIDeviceHandle]; 
RETURN[device]; 
END; 

Tu mOn: PUBLIC PROCEDURE [ " 
device: Device, host: SpeciaISystem.ProcessorID, 
inlnterrupt, outlnterrupt: WORD, globalState: GlobalStatePtr] = 
BEGIN 
board: Board = device.board; 
out: OCSB = OCSBFronDevice[device]; 
in: ICSS = ICSBFronDevice[device]; 
StartIO[resetBits[board]] ; 
outt +-

[next: noIOCB, unused1: 0, unused2: 0, unused3: 0, 
interruptBit: outlnterrupt, last: NIL]; 

int +-
[next: nolOCB, host: host, interruptBit: inlnterrupt, missed: 0, spare1: 0, 

spare2: 0, buffer: [0, 0, 0, 0], last: NiL]; 
StartIO[fixuplnputBits[board]]; 
StartIO[fixupOutputBits[board]]; 
Output[enablelnput, ControlRegister[device.in]]; 
END; 

Tu mOff: ~UBLIC PROCEDURE [device: Device] = 
BEGIN StartlO[resetBits[device.boardll; END; 

-- There is no way to remove a cleanup procedure yet, so we have a flag to avoid·duplicates. 

alreadylnitializedCleanup: ARRAY Board OF BOOLEAN +- ALL[FALSE]; 

savedlCSB: InputControllerStatusBlock; 
savedOCSB: OutputControllerStatusBlock; 

AddCleanup: PUBLIC PROCEDURE [device: Device] = 
BEGIN OPEN DeviceCleanup; 
item: Item; 
board: Board = device.board; 
out: OCSB = OCSBFronDevice[device]; 
in: ICSB = ICSBFronDevice[device]; 
old Host: SpeciaISystem.ProcessorID; 
IF alreadylnitializedCleanup[device.bo"ard] THEN RETURN; 
alreadylnitializedCleanup[device.board] +- TRUE; 
DO 

SELECT Await[@item] FROM 
" kill = > BEGIN StartIO[resetBits[board]]; END; 
turnOff => 

BEGIN 
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StartIO[resetBits[board]]; 
savedlCSB +- int; 
savedOCSB +- out1'; 
old Host +- in.host; 
END; 

turnOn => 
BEGIN 

6 

-- Note that this does NOT really put things back together. It simply smashes things to as 
"ate state. The intention is that the driver will notice that nothing is happening and then call Turn 
"Off + TurnOn to reset things. That allows Pilot to reset the GMT clock on the way back from the 
"debugger without getting tangled up with the normal Ethernet driver. 

StartIO[resetBits[board]] ; 
outt +-

[next: nolOCB, unused1: 0, unused2: 0, unused3: 0, interruptBit: 0, 
last: NIL]; 

in1' +-
[next: nolOCB, host: old Host, 

-- Ugh, it would be nice it we could do something better 
interruptBit: 0, missed: 0, spare1: 0, spare2: 0, 
buffer: [0, 0, 0, 0], last: NIL]; 

StartIO[fixuplnputBits[board]]; • 
StartIO[fixupOutputBits[board]]; 
Output[enablelnput, ControIRegister[device.in]]; 
END; 

ENDCASE; 
ENDLOOP; 

END; 

RemoveCleanup: PUBLIC PROCEDURE [device: Device] = BEGIN END; 

-- Other routines to keep the rest of the world happy 

Sta rt: PUBLIC PROCEDURE = 
" BEGIN -- Start this module (and rest of chain) 
RemainingStartChain.StartD 
END; 

END. -- EthernetHeadDO. 

LOG 
Time: September 4, 1980 11:02 PM By: HGM, Action: create file. 
Time: September 14, 1980 6:33 AM By: HGM, Action: buffer overflow bug. 
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-- EthernetOneHeadDO.mesa (last edited by: HGM on:. September 14, 1980 6:37 AM) 

DIRECTORY 
Inline USING [DIVMOD, LowHalf], 
Environment USING [Byte], 
HeadStartChain USING [Start], 
DeviceCleanup USING [Item, Await], 
DOlnputOutput USING [ 

CS8, IOPage, ethernet11n, ethernet10ut, ControlierNumber, GetNextController, 
nullControllerNumber], 

Mopcodes USING [zMISC, zSTARTIO] , 
EthernetOneF ace; 

EthernetOneHeadDO: PROGRAM 

IMPORTS . '. dS Ch' I I' DOlnputOutput, DeviceCleanup, RemainingStartChaln: Hea tart aln, nine 
EXPORTS EthernetOneFace, HeadStartChain = 
BEGIN OPEN EthernetOneFace; 

-- These are the data structures that the microcode knows about. If some other module (for exa 
Hmple, a diagnostic) ever needs this info, it should probably get split out into a separate module. 
HFor now, it is lumped in here to avoid cluttering up the world with yet another file. 

OCS8: TYPE = LONG POINTER TO OutputControlierStatusBlock; 
OutputControlierStatusBlock: TYPE = MACHINE DEPENDENT RECORD [ 

reserved: WORD, 
next: ShortIOCB, 
unused1: WORD, 
unused2: WORD, 
interruptBit: WORD, -- words after here are unused by microcode 
last: IOCB]; --last IOCB on output queue, valid if next # no/OCB 

ICS8: TYPE = LONG POINTER TO InputControlierStatus8lock; 
InputControllerStatusBlock: TYPE = MACHINE DEPENDENT RECORD [ 

reserved: WORD, 
next: Short10C8, 
host: LONG CARDINAL, 
interruptBit: WORD, 
missed: WORD, -- for debugging only 
spare1: WORD, 
spare2: WORD, 
buffer: ARRAY [0 . .4) OF CARDINAL, -- words after here are unused by microcode 
last: IOCB]; --last IOCB on input queue, valid if next# nolOCB 

IOC8: TYPE = LONG POINTER TO IOControl810ck; 
-- Beware that you don't automatically lengthen one of these. If you do you will end up with a poi 

Hnter into your MDS rather then the first 64K where the IOCBs live. Thafwon't work unless your 
HMDS is a/so the first 64K. 

ShortIOCS: TYPE = POINTER TO IOControlBlock; 
IOControlBlock: TYPE = MACHINE DEPENDENT RECORD [ 

next: ShortIOCB, 
mask: WORD, 
spare: WORD, 
completion: WORD, 
used: CARDINAL, -- input only 
length: CARDINAL, 
buffer: LONG POINTER]; -- NB: Must be Quad Word Aligned 
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StartlO: PROCEDURE [SioParameter] = MACHINE CODE BEGIN Mopcodes.zSTARTIO END; 

SioParameter: TYPE = RECORD [WORD]; 
firstFixupOutput: SioParameter = [18]; 
firstFixuplnput: SioParameter = [2B]; 
firstReset: SioParameter = [3B]; 
secondFixupOutput: SioParameter = [48]; 
secondFixuplnput: SioParameter = [10B]; 
second Reset: SioParameter = [148]; 

. -- On old boards, output reg 0 of either task is control word for· both tasks 
-- On new boards, you must direct the output to the correct half 
-- Input from reg 0 is device id 
-- Input from ref! 1 is net&host number switches 

Output: PROCEDURE [Command, Register] = MACHINE CODE 
BEGIN Mopcodes.zMISC, 6; END; 

Input: PROCEDURE [Register] RETURNS [WORD] = MACHINE CODE 
BEGIN Mopcodes.z.MISC, 5; END; 

Command: TYPE = RECORD [WORD]; 
enablelnput: Command = [2208]; 
enableOutput: Command = [103B]; 

Register: TYPE = MACHINE DEPENDENT RECORD [ 
zero: [0 .. 3778] +- 0, 
controller: DOlnputOutput.ControllerNumber, 
register: [0 .. 178]]; 

-- completion bits 
processed: WORD = 040000B; 
error: WORD = 0200008; 
hardwareError: WORD = 0100008; 
fragment, tooLong: WORD = 0040008; 
load Overflow: WORD = 0020008; 
nothingYet: WORD = 0; 
-- 001000 and 000400 are unused so far 

-- Hardware error bits: 
-- 001: Bad Alignment 
-- 002: Bad Parity (between mem and shifter) 
-- 004: Memory Data Fault 
-- 010: CRC 
-- 020: Collision 
-- 040: Input Overrun 
-- 100: Output Overrun 
--200: Jam 

no10C8: ShortlOC8 = LOOPHOLE[O]; 

Device: TYPE = A~CORD [board: Board, in, out: DOlnputOutput.ControllerNumber]; 

Board: TYPE = [0 .. 2); 

ICSBFronDevice: PROCEDURE [device: Device] RETURNS [ICS8] = INLINE 
BEGIN RETURt'![LOOPHOLE[@DOlnputOutput.lOPage[device.in]]]; END; 
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oeSBFronDevice: PROCEDURE [device: Device] RETURNS [OeSB] = INLINE 
BEGIN RETURN[LOO PHOLE[@DOlnputOutput.lOPage[device.out]]]; END; 

ControlRegister: PROCEDURE [c: DOlnputOutput.ControllerNumber] 
RETURNS [Register] = INLINE 
BEGIN 
RETURN[[O, c, 0]]; •• Register 0 is the control register 

END; 

Sho rten: PROCEDURE [iocb: IOCB] RETURNS [ShortIOCB] = INLINE 
BEGIN 
•• Maybe we should check to be sure that the high half is zero 
RETURN[lnline.LowHalf[iocb]]; 
END; 

.. EXPORTed TYPEs 

DeviceHandle: PUBLIC TYPE Device; 
ControlBlockRecord: PUBLIC TYPE = IOControlBlock; 

_. EXPORTed variables 

nullDeviceHandle: PUBLIC DevieeHandle "" LOOPHOLE[123456B]; 
globalStateSize: PUBLlC CARDINAL"" 0; 
controlBlockSize: PUBLIC CARDINAL"" slzE[IOControIBlock]; 
hearSelf: PUBLIC BOOLEAN"" TRUE; 

•• Non EXPORTed things. Note that all the state information lives in the CSBs. 

fixuplnputBits: ARRAY Board OF SioParameter = 
[firstFixuplnput, secondFixuplnput]; 

fixupOutputBits: ARRAY Board OF SioParameter = 
[firstFixupOutput, secondFixupOutput]; 

resetBits: ARRAY Board OF SioParameter = [firstReset, second Reset]; 

QueueOutput: PUBLIC PROCEDURE [ 
device: Device, buffer: LONG POINTER, length: CARDINAL, cb: IOCB] = 
BEGIN 
out: OCSS = OCSBFronDevice[device]; 
cbl" "" 

[next: nolOCB, mask: 0, spare: 0, completion: 0, used: 0, length: length, 
buffer: buffer]; 

IF out~next = nolOCB THEN 
BEGIN -- new iocb, hardware idle 
out.next "" Shorten[cb]; 
Output[enableOutput, ControIRegister[device.out]]; •• poke hardware 

END 
ELSE 

BEGIN _. output active, add to end of chain 
outlast.next "" Shorten[cb]; 
IF out.next = nolOCB AND cb.completion = 0 THEN 

BEGIN •• oops, hardware went idle 
out.next i- Shorten[cb]; 
Output[enableOutput, ControIRegister[device.out]]; •• poke hardware 
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END; 
END; 

outlast "" cb; 
END; 
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Queuelnput: PUBLIC PROCEDURE [ 
device: Device, buffer: LONG POINTER, length: CARDINAL, cb: IOCB] = 
BEGIN 
in: ICSS = ICSSFronDevice[device]; 
cbl" "" 

[next: nolOCB, mask: 0, spare: 0, completion: 0, used: 0, length: length, 
buffer: buffer]; 

IF in.next # nolOCS THEN in.Jast.next "" Shorten[cb]; 
IF in.next = nolOCB AND cb.completion = 0 THEN 
. BEGIN 

in.next "" Shorten[cb]; . 

4 

•• Poke the microcode so it will notice this buffer, delete the next line when the microcode is f 
uixed 

StartIO[fixuplnputBits[device.board]]; 
Output[enablelnput, ControIBegister[device.in]]; 
END; 

in. last "" cb; 
END; 

GetStatus: PUBLIC PROCEDURE reb: IOCB] RETURNS [status: Status] = 
BEGIN 
RETURN [ 

SELECT cb.completion FROM 
o => pending, 
40000B = > ok, 
62000B = > tooManyCollisions, 
61000B = > packetTooLong, 
70001 B = > badAlignmentButOkCrc, 
70010B = > crc, 
70011 B = > crcAndBadAlignment, 
70040B, 70041B, 70050B, 70051B => overrun, 
70100B, 70120B => underrun, 
END CASE = > otherError]; 

END; 

GetRetries: PUBLIC PROCEDURE [cb: IOCB] RETURNS [CARDINAL] = 
BE.GIN 
RETURN [ 

SELECT cb.mask FROM 
1 => 0, 
3 => 1, 
7 => 2, 
17B => 3, 
37B => 4, 
778 =>'5, 

. 1778 => 6, 
3778 => 7', 
777B => 8, 
17778 => 9, 
3777B => 10, 
7777B => 11, 
17777S => 12, 
37mB => 13., 
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777778 = > 14, 
177777B => 15, 
ENDCASE = > 16]; 

END; 

14-Sep-80 6:37:19 

GetPacketLength: PUBLIC PROCEDURE [cb: IOCB] RETURNS [CARDINAL] = 
BEGIN RETURN[cb.used]; END; 

GetPacketsMissed: PUBLIC PROCEDURE [device: Device] RETURNS [CARDINAL] = 
BEGIN RETURN[ICSBFronDevice[device].missed]; END; 

GetNextDevice: PUBLIC PROCEDURE [device: Device] RETURNS [Device] = 
BEGIN OPEN DOlnputOutput; 
IF device = nullDeviceHandle THEN 

device ~ [0, nuliControlierNumber, nuliControlierNumber] 
ELSE device.board ~ 'device.b9ard + 1; . 
device.in .. GetNextController[ethernet1In, device.in]; 
device.out ~ GetNextController[ethernet10ut, device.out]; 
IF device.in = nullControlierNumber OR device.out = nuliControlierNumber THEN 

RETURN[nuIIDeviceHandle]; 
RETURN[device]; 
END; 

GetEthernet1 Address: PUBLIC PROCEDURE [device: Device] 
RETURNS [net, host: Environment.Byte] = 
BEGIN 
reg: Register = [controller: device.in, register: 1]; 
[net, host] ~ Inline.DIVMOD[lnput[reg], 400B]; 
END; 

Tu rnOn: PUBLIC PROCEDURE [ 
device: Device, host: Environment.Byte, inlnterrupt, outlnterrupt: WORD, 
globalState: GlobalStatePtr] = 
BEGIN 
board: Board = device.board; 
out: OCSB = OCSBFronDevice[device]; 
in: ICSB = ICSBFronDevice[device]; 
StartIO[resetBits[board]]; 
outt ~ 

[reserved: 0, next: noIOCB, unused1: 0, unused2: 0, 
interruptBit: outlnterrupt, last: NIL]; 

in'!' .. 
[reserved: 0, next: noIOCB, host: host, interruptBit: inlnterrupt, 

missed: 0, spare1: 0, spare2: 0, buffer: [0, 0, 0, 0], last: NIL]; 
StartIO[fixuplnputBits[board]]; 
StartIO[fixupOutputBits[board]]; 
Output[enablelnput, ControIRegister[device.in]]; 
END; 

Tu rnOff: PUBLIC PROCEDURE [device: Device] = 
BEGIN StartIO[resetBits[device.board]]; END; 

-- There is no way to remove a cleanup procedure }'et. so we have a flag to avoid duplicates. 

alreadylnitializedCleanup: ARRAY Board OF BOOLEAN ~ ALL[FALSE]; 

savedlCSB: InputControllerStatusBlock; 
savedOCSB: OutputControllerStatusBlock; 
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AddCleanup: PUBLIC PROCEDURE [device: Device] = 
BEGIN OPEN DeviceCleanup; 
item: Item; 
board: Board = device.board; 
out: OCSB = OCSBFronDevice[device]; 
in: ICSB = ICSBFronDevice[device]; 
oldHost: LONG CARDINAL; 
IF alreadylnitializedCleanup[device.board] THEN RETURN; 
alreadylnitializedCleanup[device.board] ~ TRUE; 
DO 

SELECT Await[@item] FROM 
kill = > BEGIN StartIO[resetBits[board]]; END; 
turnOff => 

BEGIN 
StartIO[resetBits[board]]; 
savedlCSB .. in'!'; 
savedOCSB .. out'!'; 
oldHost ~ in.host; 
END; 

turnOn => 
BEGIN. . 

6 

-- Note that this does NOT really put things back together. It simply smashes things to as 
"afe state. The intention is that the driver will notice that nothing is happening and then call Turn 
"Off + Tur,!On to reset things. That allows Pilot to reset the GMT clock on the way back from the 
Hdebugger without getting tangled up with the normal Ethernet driver. 

StartIO[resetBits[board]]; 
outt ~ 

[reserved: 0, next: noIOCB, unused1: 0, unused2: 0, interruptBit: 0, 
last: NIL]; 

in'!' .. 
[reserved: 0, next: noIOCB, host: old Host, 

-- Ugh, it would be nice if we could do something better 
interruptBit: 0, missed: 0, spare1: 0, spare2: 0, 
buffer: [0, 0, 0, 0], last: NIL]; 

StartlO[fixu pi nputBits[board]]; 
StartlO[fixu pOutp utBits [board]]; 
Output[enablelnput, ControIRegister[device.in]]: 
END; 

ENDCASE; 
ENDLOOP; 

END; 

RemoveCleanup: PUBLIC PROCEDURE [device: Device] = BEGIN END; 

-- Other routines to keep the rest of the world happy 

Sta rt: PUBLIC PROCEDURE = 
BEGIN -- Start this module (and rest of chain) 
RemainingStartChain.Start[] 
END; 

END. -- EthernetOneHeadDO. 

LOG 
Time: August 20, 1980 2:01 PM By: BLyon, Action: renam.ed EthernetFace and EthernetHeadDO to 
**EthernetOneFace and EthernetOneHeadDO, resp. 
Time: August 25, 1980 5:36 PM By: BLyon, Action: added [ELSE h.board +- h.board + 1] clause to 
**GetNextDevice. 
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Time: September 4, 1980 11:02 PM By: HGM, Action: add hearSelf, use exported types. 
Time: September 14, 1980 6:36 AM By: HGM, Action: bug in bufferOverflow. 
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-- GMTUsinglntervalTimer.mesa (last edited by: McJones on: June 26, 1980 10:48 AM) 

DIRECTORY 
DeviceCleanup USING [Perform], 
HeadStartChain USING [Start], 
PilotMP USING [cPowerOff], -- heads should have their own MP codes! 
Processlnternal USING [Disablelnterrupts], 
ProcessorFace USING [ 

BootButton, GetClockPulses, gmtEpoch, GreenwichMeanTime, 
microsecondsPerHu ndred Pulses, SetMP]; 

GMTUsinglntervalTimer: PROGRAM 
IMPORTS 

DeviceCleanup, RemainingHeads: HeadStartChain, Processlnternal, ProcessorFace 
EXPORTS HeadStartChain, ProcessorFace = 
BEGIN OPEN ProcessorFace; 

1 

-- Simulate greenwich mean time and power control features of ProcessorFace using interval tim 
"''''er 

-- Greenwich mean time 
GetGreenwichMeanTime: PUBLIC PROCEDURE RETURNS [GreenwichMeanTime] = 

BEGIN 
IF gmtSimulated .... = gmtEpoch THEN -- don't update clock unless it has been set 

BEGIN 
seconds: GreenwichMeanTime = 

(GetClockPulsesO - pulsesGmtSimulated)/pulsesPerSecond; 
pulsesGmtSimulated +- pulsesGmtSimulated + seconds*pulsesPerSecond; 
--long multiply! . 
gmtSimulated +- gmtSimulated + seconds; 
END' 

RETU~N[gmtSimulated] 
END; 

SetGreenwichMeanTime: PUBLIC PROCEDURE [gmt: GreenwichMeanTime] ~ 
BEGIN pulsesGmtSimulated +- GetClockPulsesD; gmtSimulated +- gmt; END; 

gmtSimulated: GreenwichMeanTime +- gmtEpoch; -- = gmtEpoch =) not set. 
pulsesGmtSimulated: LONG CARDINAL; 
-- interval timer value corresponding to gmtSimulated 
pulsesPerSecond: LONG CARDINAL = 1DS*100/microsecondsPerHundredPulses; 
PowerOff: PUBLIC PROCEDURE = 

BEGIN 
-- NOTE: This code depends on the greenwich mean time clock running with interrupts disable 

"""d and devices turned off. 
Processlnternal.DisablelnterruptsO; 
DeviceCleanup.Perform[turnOff]; 
SetMP[PilotMP.cPowerOff]; 
DO 

-- forever 
IF GetGreenwichMeanTimeO - gmtEpoch)= gmtAutomaticPowerOn - gmtEpoch AND 

( .... externaIEventRequired OR ExternalEventD> THEN BootButtonD 
ENDLOOP 

END; 

gmtAutomaticPowerOn: GreenwichMean Time; 
externalEventRequired: BOOLEAN; 
Exte rnalEvent: PROCEDURE RETURNS [BOOLEAN] = BEGIN RETURN[FALSE] END; 

SetAutomaticPowerOn: PUBLIC PROCEDURE [ 
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gmt: GreenwichMeanTime, externalEvent: BOOLEAN] = 
BEGIN gmtAutomaticPowerOn +- gmt; externalEventRequired +- externalEvent; END; 

ResetAutomaticPowerOn: PUBLIC PROCEDURE = 
BEGIN 
gmtAutomaticPowerOn +- gmtEpoch - 1; -- infinity 

END; 

-- (Head)StartChain 

Sta rt: PUBLIC PROCEDURE = 
-- Start this module (and rest of chain) 
BEGIN RemainingHeads.StartD END; 

--Initialization 

. ResetAutomaticPowerOnD; 
END. 

LOG 

2 

Time: February 4, 1980 10:36 AM By: McJones Action: Create file, borrowing cod 
"""e from Systemlmpl 
Time: June 26, 1980 10:48 AM By:.McJones Action: QJSProcessorFace = )ProcessorFac 
**e 
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.. ProcessorHeadOO.mesa (last edited by: Forrest on: October 3, 1980 5:18 PM) 

DIRECTORY 
DOlnputOutput USING [ 

ControlierNumber, ControllerType, CSBArray, Input, null, nullControllerNumber, 
rdc, rdcWithServiceLate], 

Environment USING [Byte, PageCount, PageNumber, wordsPerPage], 
Frame USING [GetReturnLink], 
Inline USING [BITOR]. 
MiscAlpha USING [aLOADRAMJ, aREADRAM, aTEXTBL T], 
Mopcodes USING [zMISC], 
PrincOps USING [ControlLink, FrameHandle, StateVector], 
ProcessorFace USING [ProcessorID], 
SDDefs USING [SD,. sUnimplemented]; 

ProcessorHeadDO: PROGRAM 
IMPORTS Frame. DOlnputOutput, -Inline 
EXPORTS DOlnputOutput, ProcessorFaee 
SHARES ProcessorFace ::: PUBLIC 

BEGIN OPEN DOInputOutput; 

-- OOlnputOutput 

IOPage: LONG POINTER TO CSBArray ~ LOOPHOLE[LONG[ 
page 10* En vironment. wordsPerPage J]; 

firstController: ControllerNumber. = 4B; -- tasks 08 thru 38 taken up by emulator 
lastController: ControllerNumber = 15B; 
-- tasks 168 and 178 taken by timers and faults 
Controllerlndex: TYPE = ControllerNumber [firstController . .IastController]; 
controllerRoster: ARRAY Controllerlndex OF ControllerType ~ ALL[null]; 

GetNextController: PROC [type: ControllerType, prev: ControllerNumber], 
RETURNS -[ControllerNumber] = 
BEGIN 
i: Controllerlndex; 
FOR i DECREASING IN Controllerlndex DO 

IF type = eontrollerRoster[i] AND (prev 
THEN RETURN[i]: 

ENDLOOP; 
RETURN[nuIlControllerNumber] 
END; 

InitializeDOlnputOutput: PRIVATE PROC = 
BEGIN 

nullControllerNumber OR prev ) i} 

IDRegister: TYPE = MACHINE DEPENDENT RECORD [ 
type: ControllerType. lowByte: [0 .. 256)]; 

r: IDRegister; -- code generator bug in 6.0n requires this 
idRegNo: [0 .. 17B] = 0; 
i: Controllerlndex; 
t: ControllerType; 
--Initialization microcode really should have put roster into memory somewhere. 
FOR i IN Controllerlndex DO 

r ~ LOOPHOLE[lnput[[controller: i, register: idRegNoll, IDRegister]; 
t +- r.type; 
IF t = rdcWithServiceLate THEN t ~ rde; -- # *%$@fI ROC 
controlierRoster[i] ~ t; 

ProcessorHeadDO.mesa. 3-0ct-80 17:18:43 1 

. ProcessorHeadDO.mesa. 

ENDLOOP; 
END; 

-- ProcessorFace 

--Initialization 

3·0ct·80 17:18:43 

Start: PROC = { -- 8y now start trap has occurred and main-body code has run-oJ; 

-- Processor id 

processorlD: ProcessorFace.ProcessorlD ~ GetProcessorlDO; 
GetProeessorlD: PRIVATE PROC RETURNS [ProcessorFaee.ProcessorID] = 

BEGIN 
esw: CSWord = ReadRam[77778]; 
CSWord: TYPE = MACHINE DEPENDENT RECORD [ 

bits16To31: CARDINAL, 
bitsOTo15: CARDINAL, 
bits32To35: [0 .. 17B], 
address: [0 .. 7777B]]; 

ReadRam: PROC [address: [O .. 7777B]] RETURNS [CSWord] = MACHINE CODE 
BEGIN Mopeodes.zMISC. MiseAlpha.aREADRAM END; 

RETURN[[O, csw.bitsOTo15, csw.bits16To31]] -- note most significant first 

END; 

-- Real memory configuration 

dedicatedRealMemory: Environment.PageCount ~ 0; 

-- Virtual memory layout 
GetNextAvaiiableVM: PROC [page: Environment.PageNumber] 
- RETURNS [firstPage: Environment.PageNumber, count: Environment.PageCount] = 

BEGIN 
IF page < page1 THEN RETURN[page. page1 - page]; 
page +- MAx[page, page1 + 1]; 
IF page < page376B THEN RETURN[page, page376B - page]; 
page +- MAx[page. page3768 + 1]; 
IF page < pagelO THEN RETURN[page, pagelO - page]; 
page ~ MAx[page, pagelO + 1]; 
IF page < pageFirstUnimplemented THEN 

.RETURN[page. pageFirstUnimplemented . page]; 
RETURN[LAsT[Environment.PageNumber]. 0]; 
END; 

page1: PRIVATE Environment.PageNumber = 1B; 
--I/O page for Alto-compatible Oiablo31, display. cursor, mouse coords 
page376B: PRIVATE Environment.PageNumber = 376B; 
--I/O page for Alto-compatible keyboard/mouse bitmap 
pagelO: PRIVATE Environment.PageNumber = 3778; -- "official" DO I/O page 
pageFirstUnimplemented: PRIVATE Environment.PageNumber = 40000B; 
-- [pageFirstUnimplemented .. LAST[PageNumber!] not implemented 

--Interval time 
microsecondsPerHundredPulses: CARDINAL ~ 64*100; 

-- Naked notifies 
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cvTimeoutMask: PRIVATE WORD = 100000B; -- DO microcode assumes level 0 
reservedNakedNotifyMask: WORD +- cvTimeoutMask; 

-- Condition variable time 
-- millisecondsPerTick is exported by UserTerminalHeadDO, 
-- since its value depends on the display refresh rate. 
InitializeCVTimeouts: PRIVATE PROC = 

BEGIN 
D1W: LONG POINTER TO WORD = LOOPHOLE[LONG[421B]]; 
DIWt +- Inline.BITOR[DIW1', cvTimeoutMask]; 
END; 

-- Booting and power control 

BaatButtan: PROC = 
BEGIN 
LaadRam: PROC [pMicrocode: LONG POINTER, andJump: BOOLEAN] = MACHINE CODE 

BEGIN Mopeodes.zMISC, MiseAlpha.aLOADRAMJ END; 
bootMe: ARRAY [0 .. 7) OF WORD +-

[OOOOOOB, 170000B, 000047B, 015000B, 177760B, 163351B, oo7400B]; 
LoadRam[@bootMe, TRUE] -- never returns 

END; 

Unimplemented Instruction: ERROR = CODE; -- This should actually be in traps 

-- Software assist for microcode 
-- assumes return link is a frame, and has been started 
UnimplementedTrap: PRIVATE PROC = 

BEGIN 
BumpPC: PROC [f: PrincOps.FrameHandle, i: INTEGER] = INUNE { 

t.pe +- [f.pc + in; 
I: PrincOps.ControILink; 
code: LONG POINTER TO PACKED ARRAY [0 .. 0) OF Environment.Byte; 
state: PrincOps.StateVector; 

state +- STATE; 
state.source +- I +- Frame.GetReturnLinkD; 
-- WHILE -I.proc AND I.indirect DO I ~ 1.link1' ENDLOOP; 
--IF I.proc THEN ERROR; 
code +- LOOPHOLE[l.frame.accesslink.code.longbase]; 
IF code[l.frame.pe] = Mopcodes.zMlSC THEN 

SELECT code[l.frame.pc + 1] FROM 
MiscAlpha.aTEXTBLT =) 

BEGIN 
state.dest +- LOOPHOLE[ --SoftwareTextBIt.--TEXTBLT, 

PrincOps.ControILink]; 
BumpPC[l.frame. 2]; 
RETURN WITH state; 
END; 

ENDCASE; 
ERROR Unimplemented Instruction 
END; 

TEXTBL T: PRIVATE PROC = {ERROR Unimplemented Instruction}; 

--Initialization 
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InitializeCVTimeouts[]; 
InitializeDOlnputOutputD; 
SDDefs.SD[SDDefs.sUnimplemented] +- UnimpiementedTrap; 

END. 

August 8, 1979 1:47 AM Redell Create file 
October 17, 1979 6:54 PM Redell Add patch to detect ROC thinking it's an old ethernet 

4 

February 4, 1980 10:36 AM McJones Rename O/SProcessorFaceDOlmpl = )O/SProcessorHe 
**adOO; delete device registry/enumeration; add new OISProcessorFace items 
February 25, 1980 3:06 PM McJones Move export af millisecondsPerTick to UserTerminalHe 
uadDO 
Apri/30, 1980 10:17 AM Forrest Add InitializeCVTimeout 
May 14, 1980 4:27 PM McJones Add reseryedNakedNotifyMask; remove Start from Hea 
UdStartChain (export to O/SProcessorFace now); change GetNextController to deliver highest co 
·"ntroller number first 
June 25, 1980 4:23 PM 
August 12, 1980 10:26 AM 
August 26, 1980 11:17 AM 
October3, 1980 5:17 PM 

ProeessorHeadDO.mesa. 

McJones Drop "OIS" from name; expand processor id to 48 bits 
McJones Add dedicatedRealMemory; use MiscAlpha 
McJones Change cvTimeoutMask for new process microcode 
Forrest Move in unimplemented trap . 

3-0ct-80 17:18:4S 4 
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-- SA4000HeadDO.mesa (fast edited by: McJones on: July 24. 1980 11:23 AM) 
-- Things to do: 
-~ 1) GetNextDevice should find all drives on a controller (does this need a microcode change?) 
-- 2) The semantics of aborting should be independent of control/ers; e.g. aborting could work on 
Hal/ drives, or on an individual drive. (Currently it works on aI/ drives of a control/er, but it is hard 
* *to see how this can be specified in a control/er-independent way.) 

, DIRECTORY 
DeviceCleanup USING [Await, Item, Reason], 
DOlnputOutput USING [ 

ControllerNumber, GetNextController, IOPage, nuliControlierNumber, rdc], 
Environment USING [Base, first64K, Long], 
HeadStartChain USING [Start], 
Inline USlNG [BITAND, LowHalf], 
pjlotDisk USING [Handle, Label], 
PilotFileTypes USING [PiIDtVFileType], 
ROC, 
SA4000Face, 
System US:NG' 0, 
System Internal USING [UniversaIlD]; 

SA4000HeadDO: PROGRAM 
IMPORTS . . . C 

DOlnputOutput, DeviceCleanup, RemainingHeads: HeadStartChaln, Inhne, RD 
EXPORTS HeadStartChain, SA4000Face, System . 
SHARES SA4000Face = 
BEGIN OPEN ROC, SA4000Face; 
-- TYPE DEFINITIONS 
CS8: TYPE = MACHINE DEPENDENT RECORD r 

-- Controller status block. There is one CSB for each controller, with a maximum of four contro 
* *//ers. The csa resides in a resident page of memory. DOlnputOutput.lOPage is a LONG POINTE 
* * R to an array of CSBs. The CSB is indexed by the controller number in the DiskHandle. 

cylinder: ARRAY Drive OF CARDINAL, . 
_. Contains the current cylinder address for each drive or·1 if the drive is to-be recalibrated bef 

Hore the next command. 
state: CSBState]; 

CSSState: TYPE = MACHINE DEPENDENT RECORD [ 
-- This part of the csa is defined separately so thaUt can be saved and restored by InitializeCle 

Hanup. 
next: IOCBshortPtr, 
.- Points to the next 10CB to be processed by the microcode. Points to the last IOCB if an error 

His reported by the microcode. Contains zero if the queue is empty. This is updated by Initiate an 
.... 0 by the microcode. When the microcode finishes processing an IOCB, it replaces next with the 
Hnext pointer from the 10CB. 

deferring: INTEGER, 
-- This is set to·1 by the microcode when it reports an error completion to the Head. The micro 

* *code will not process any more IOCBs until this is set to zero again by Poll when the error is rep 
"orted to the client. In the case of a labelCheck that requires a fixup, the error is not really an err 
Hor at al/, and the client will be unaware of the labe! fixup. 

tail: IOCBshortPtr, 
-- Points to the fast IOCB in the queue. Used oniy by Initiat3. 
transferMask: WORD]; . 

.- This interupt mask is used by the microcode to schedule Mesa processes at the completion of 
"·each IOCB. It is initialized by StartB. 

CSBPtr: TYPE -= LONG POINTER TO CSB; 
DiskHandle: TYPE = MACHINE DEPENDENT RECORD [ 

•• representation of DeviceHandle 
zero: [0 .. 16) +- 0, 
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controller: DOlnputOutput.ControllerNumber, 
drive: [0 .. 256)]; . 

Drive: TYPE = [O .. drives); 
•• CONSTANTS 
drives: CARDINAL = 4; .- maximum number of drives per control/er 
rdcCommands: ARRAY Command OF WORD = 

2 

[ . . 

-- These are the RDC operation codes that correspond to the LabelDataOperatlons. For each 
Hoperation, header verify is assumed. Each command includes the allow wake bit (4000). 

4110B, •• headerVerifyLabelVerify 
4112B, .- headerVerifyLabelVerifyDataRead 
41148, •• headerVerifyLabelVerifyData Write 
4111 B, _. headerVerifyLabeIVerifyData Verify 
41408, _. headerVerifyLabe/Write 

. 4144B, .- headerVerifyLabelWriteDataWrite 
4120B, •• headerVerifyLabelRead . 
41228, .- headerVerifyLabelReadDataRead 
4124B, •• headerVerifyLabelReadData Write 
4121B, .- headerVerifyLabelReadDataVerify 
4510B, •• headerReadLabelVerify 
4512B, -- headerReadLabelVerifyDataRead 
4514B, _. headerReadLabelVerifyData Write 
4511 B, .- headerReadLabelVerifyData Verify 
4540B, •• headerReadLabelWrite 
45448, _. headerReadLabelWriteDataWrite 
4520B, •• headerReadLabelRead 
45228, .- headerReadLabelReadDataRead 
4524B, -. headerReadLabelReadDataWrite 
4521B, .- headerReadLabelReadDataVerify 
4200B]; -- headerWrite 

labelRead: WORD = 0020B; •• bit of RDC command signifying label read 
p: Environment.Base = Environment.first64K; 
nil: Environment.Base RELATIVE POINTER = LOOPHOLE[O]; 
nullCylinder: CARD!NAL = 177777B; .- used for initialization and recalibration 
nuIlD!skHandle: DiskHandle = 

[controller: DOlnputOutput.nuliControllerNumber, drive: 0]; 
-- GetNextDevice depends on this value 
rdclnProgress: WORD = 0; 
serviceLateRetries: CARDINAL = 1000; .- retries to be performed by the microcode 
rateErrorRetries: CARDINAL = 1000;·· retries to be performed by the microcode-
-- GLOBAL VARIABLES 
globalStateSize: PUBLIC CARDINAL +- 0; 
.- an 10CB for label fixup is not required for the DO implementation. 
nullOeviceHandle: PUBLIC DeviceHandle +- Seal[nuIlDiskHandle]; 
operationSize: PUBLIC CARDINAL +- SIZE[IOCB]; 
total Errors: CARDINAL +- 0; .- = total errors reported by Poll 
uCodeServiceLateRetries: CARDINAL +- 0; 
•• total serviceLate retries performed by the microcode 
tiCodeRateErrorRetries: CARD!NAL +- 0; 
.- total rateError retries performed by the microcode 
•• PROCEDURES 
GetDeviceAttributes: PUBLIC PROCEDURE [device: DeviceHandle] 

RETURNS [cylinders, movingHeads, fixed Heads, sectorsPerTrack: CARDINAL] = 
•• MUST BE MODIFIED TO HANDLE FIXED HEADS, SINGLE-PLATTER DRIVES 
BEG!N 
RETURN[ 

cylinders: 202, moving Heads: 8., .. actually depends on whether 4004 or 4008 
fixed Heads: 0,'·- actually depends on option 
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sectorsPerTrack: 28] 
END; . 

GetNextDevice: PUBLIC PROCEDURE [device: DeviceHandle] RETURNS [DeviceHandle] = 
-- MUST BE MODIFIED TO HANDLE MULTIPLE DRIVES/CONTROLLER 
BEGIN OPEN DOlnputOutput, disk: LOOPHOLE[device, DiskHandle]; 
controller: ControllerNumber; 
SELECT disk FROM 

nullDiskHandle = > 
BEGIN 
control!er +- GetNextController[rdc, nuIlControllerNur.1ber]; 
IF contro!ler = nuliControllerNumber THEN GOTO Null; -- no drives 
RETuRN[Seal[[controller: controller, drive: Om 
END; . 

ENDCASE = > GOTO Null 
EXITS Null = > RETURN[nuIlDevi~eHandle]; 
END; 

Initialize: PUBLIC PROCEDURE [t: WORD, globalState: GlobalStatePtr] = 
BEGIN OPEN DOlnputOutput; 
csbState: CSBState = [next: nil, deferring: 0, tail: nil, transferMask: t]; 
c: ControllerNumber +- nullControllerNumber; 
WHILE {c +- GetNextController[rdc, c]} ... = nullControllerNumber DO 

OPEN csb: LOOPHOLE[@IOPage[c], CSBPtr]; csb.state +- csbState; ENDLqOP; 
END; 

InitializeCleanup: PUBLIC PROCEDURE = 
BEGIN OPEN DOlnputOutput; 
c: ControllerNumber +- nullControllerNumber; 
WHILE (c' +- GetNextController[rdc, cn ... = nullControllerNumber DO 

OPEN csb: LOOPHOLE[@IOPage[c], CSBPtr]; 
InitializeCleanupForController[@csb]; 
ENDLOOP; 

END; 

Initiate: PUBLIC PROCEDURE [operationPtr: OperationPtr] = 
BEGIN 

3 

-- This procedure initiates an operation. The client passes an IOCB with some of the parameter 
HS fifled in. We fill in !he parameters that are unique to this implementation of the Head and micro 
'" "'code. Then we chain tha 10CB onto the CSB. The microcode wakes up at every sector to see if t 
H here is an IOCB waiting in the CSB queue. 

iocb: IOCBlongPtr = LOOPHOLE[operationPtr]; 
iocbShort: IOCBshortPtr = LOOPHOLE[lnline.LowHalf[operationPtr]]; 
csb: CSBPtr = IGetCSB[iocb.operation.device]; 
--Initialize clientHeader, clientLabel, status, ROC command, and next fields. 

-- ~es:gn o~ ~~:; ~:~:::~: ~~::::~::~! ~!:~:::~~:~~~ :::~ ~~ ':':~~~! ~!:~:::~:~~! !:~!~~::: !~:;~. 
iocb.clientHeader +- iocb.operation.clientHeader; 
PackLabel[to: @iocb.clientLabel, from: iocb.operation.labeIPtr]; 
iocb.operation.deviceStatus.a +- rdclnProgress; 
iocb.rdcCommand +- rdcCommands[iocb.operation.command]; 
iocb.next +- nil; 
-- The microcode performs error retries automatically for serviceLate and rateErfor because th 

Hey occur frequently. 
iocb.serviceLateRetryCount +- serviceLateRetries; 
iocb.rate:::rrorRetryCount +- rateErrorRetries; 
-- Chain this 10CB onto CSB for processing by microcode. 
iF csb.state.next = nil THEN 

-- microcode is currently not busy, so chain next IOCB onto head of list. 
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csb.state.next +- iocbShort 
ELSE 

4 

-- microcode is busy processing an IOCB, but it could report completion at any time. Chain n 
**ew 10CB onto tail of queue. There is a possible race, which is handled in Poll. 

p[csb.state.tail].next +- iocbShort; 
csb.state.tail +- iocbShort; 
END; 

Poll: PUBLIC PROCEDURE [operationPtr: OperationPtr] RETURNS [status: Status] = 
BEGIN 
iocb: IOCBlongPtr = LOOPHOLE[operationPtr]; 
csb: CSBPtr = IGetCSB[iocb.operation.device]; 
controllerldle: BOOLEAN = csb.state.next = nil OR csb.state.deferring < 0; 
-- used to detect race noted in Initiate 
---Update the error counts performed by the microcode. The number of retries in the IOCB will 

Hbe decremented by one for each retry. We keep track of these for debugging purposes. 
uCodeServiceLateRetries +-

uCodeServiceLateRetries + (serviceLateRetries - iocb.serviceLateRetryCount); 
uCodeRateErrorRetries <-

uCodeRateErrorRetries + (rateErrorRetries - iocb.rateErrorRetryCount); 
status +- DecodeStatus[iocb.operation.deviceStatus.a]; 
-- check status of specified IOCf3 
IF status = inProgress THEN 

-- operation not completed (possibly not initiated) 
--If control/er !''lent idle before noticing this request, resubmit it (and following 10CBs). 
BEGIN 
IF controllerldle THEN 

csb.state.next +- LOOPHOLE[lnline.LowHalf[operationPtr]]; 
RETURN 
END; 

IF status = good Completion THEN NULL -- operation successfully completed 

ELSE -- operation unsuccessfully completed 
. BEGIN . 

-- For all of the following completion codes, the microcode has reported an error. csb.next sti 
H/I points to the 10CB that caused the error. csb.deierring has been set to -1 by the microcode to 
**prevent it from processing any more IOCBs until we set it back to zero. 

SELECT status FROM 
label Check = > 

BEGIN . 
-- The ROC microcode has read the actual label from the disk into the disk Label of the 10 

**CB. The ROC verifies all 8 words of the label, but we are only interested in verifying the "signific 
"'*ant" ones. 

IF MatchLabels[@iocb.clientLabel, @iocb.diskLabel] THEN 
-- not an error after all 
BEGIN 
--If all the label words that we want to veritv match the label words on the disk. we need 

Hanly resub",nit'th~- /0(;8 ~'g~in~ pi;;t '~"a ~pd~t~ th~'~/i~~-iH~'~d;;ff~id j~-ih~ ;p~;~-ti~~-t~ ~-at~-h-t 
Hhe one in the 10CB which has been incremented by the microcode and we update the bootChai 
**nLink field in the operation Jabe! to ma.tch the corresponding field in the disk label. 

Jocb.op;~ration.c!ientHeader +- locb .clientHeader; 
iocb.clientLabel.bootChainLink <- iocb.diskLabel.bootChainLink; 
iocb.operation.deviceStatus.a <- rdclnProgress; 
csb.state.deferring +- 0; -- restart the controller 
RETURN[inProgress] 
END; 

END; 
wrongSector = > 

-- The code that was reported by the Controller is hea~erError. This means that the heade 
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•• r read from the disk did not match the header sent by the client. It could be a wrong Cylinder, wr 
"ongHeader, or wrongSector. . 

SELECT TRUE FROM 
. iocb.operation.clientHeader.cylinder - = 

iocb.operation.diskHeader.cylinder = > status +- wrongCylindei; 
iocb.operation.clientHeader.head - = iocb.operation.diskHeader.head = > 

status +- wrongHead; 
ENDCASE; 

-- wrongSector corresponds to headerError, so we don't need to change status. 

ENDCASE; -- other error 
total Errors +- totalErrors + 1; 
csb.state.next +- nil; -- zap aI/ deferred requests 
csb.state.deferring +- 0; -- restart the control/er 

END; 
iocb.operation.clientHeader +- iocb.clientHeader; 
UnpackLabel[ 

to: iocb.operation.labeIPtr, 
from: 
IF Inline.BITAND[iocb.rdcCommand, label Read] - = 0 THEN @iocb.diskLabel 
ELSE @iocb.clientLabel]; 

END; 

Recalibrate: PUBLIC PROCEDURE [device: DeviceHandle] = 
BEGIN 
GetCSB[device].cylinder[LOOPHOLE[device, DiskHandle].drive] +- nuliCylinder 
END; 

Reset: PUBLIC PROCEDURE [device: DeviceHandle] = 
BEGIN 
-- WHAT SHOULD THIS DO? 

END; 

Sta rt: PUBLIC PROCEDURE = -- exported to HeadStartChain 
BEGlN RemainingHeads.Start[]; END; 

-- Private procedures 

DecodeStatus: PROCEDURE [r: UNSPECIFIED] RETURNS [s: Status] = 
-- decode RDC status word 
INLINE 
BEGIN 
RETURN[LOOPHOLE[LOOPHOLE[r, RDC.DeviceStatus].outcome]]; 
-- completion code in processor field matches Status codes up to wrongSector 

END; 

GetCSB: PROCEDURE [device: DeviceHandle] RETURNS [CSBPtr] = 
BEGIN RETURN[IGetCSB[device]] END; 

IGetCSB: PROC~DURE [device: DeviceHandle] RETURNS [CSBPtr] = INLINE 
BEGIN 
RETURN[ 

LOOPHOLE[@DOlnputOutput.IOPage[LOOPHOLE[device, DiskHandle].controller]]] 
END; 

InitializeCleanupForController: PROCEDURE [csb: CSBPtr] = 
BEGIN OPEN DeviceCleanup; 
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reason: Reason; 
csbState: CSBState; 
DO 
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reason +- Await[@item]; 
SELECT reason FROM 

turnOff, kill = > 
BEGIN 
UNTIL csb.state.next = nil OR csb.state.deferring < 0 DO ENDLOOP; 
csbState +- csb.state; -- save state of csa 

END; 
turnOn = > csb.state +- csbState; -- restore csa state 

ENDCASE 
ENDLOOP 

END; 

MatchLabels: PROCEDURE [p1, p2: LONG POINTER TO RDC.PackedLabel] 
RETURNS [BOOLEAN] = 
-- Like PilotDisk.MatchLabel, for packed labels. 
-- All fields but bootChainLink are significant. 
-- (Really should treat filePageHi as Significant when type IN PilotVo!umeFileType.) 
BEGIN 
MatchableLabel: TYPE = ARRAY [O .. 8} OF RECORD [UNSPECIFIED]; 
FOR i: CARDINAL IN [0 .. 7) DO 
. IF LOOPHOLE[p11', MatchableLabel][i] - = LOOPHOLE[p21', MatchableLabel][i] .THEN 

RETURN[FALSE]; 
ENDLOOP; 

RETURN [TRUE] 
END; 

UniversaliD: PUBLIC TYPE Systemlnternal.UniversallD; 
PackLabel: PROCEDURE [ 

to: LONG POINTER TO RDC.PackedLabel, from: LONG POINTER TO PilotDisk.Label] = 
·INLINE 
BEGIN 
OPEN filelD: LOOPHOLE[frcmJileID, SystemlnternaI.UniversaIlD]. 

-- Mesa AR 4669 
seq: LOOPHOLE[ --from.--fileID.sequence. Environment.Long]. 
s: LOOPHOLE[seq.highbits, MACHiNE DEPENDENT RECORD [ 

bitsOThru1(0:0 .. 1): CARDINAL [0 . .4), 
bit2(0:2 .. 2}: CARDINAL [0 .. 2}, 
bits3Thru15(0:3 .. 15): CARDINAL [0 .. 8192)]]; 

t01' +-
[sequenceOBit2: s.bit2, processorlDO: --from.--fileID.processor.a, 

processorlD1: --from.--fileID.processor.b, 
processorlD2: --from.--fileID.processor.c, 
sequence1: Inline.LowHalf[ --from.--fileID.sequence], 
sequenceOBits3Thru15: s.bits3Thru15, immutable: from.immutable, 
temporary: from. temporary, zeroSize: from.zeroSize, 
filePageLo: from.filePageLo, type: from.type, vp: NULL]; 

IF from.type IN PiiotFileTypes.PilotVFileType THEN 
to.vp +- volumeFile[filePageHi: from.filePageHi] 

ELSE to.yp +- normaIFile[PackDiskAddress[LOOPHOLE[from.bootChainLink]]]; 
END; 

Seal: PROC=DURE [disk: DiskHandle] RETURNS [DeviceHandle] = 
BEGIN RETURN[LOOPHOLE[disk]] END; 
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UnpackLabel: PROCEDURE [ 

to: LONG POINTER TO PiiotDisk.Label, from: LONG POINTER TO RDC.PackedLabel] = 
INLINE 
BEGIN 
t01' +-

[fileID: 
(Systemlnternal.UniversaIID[ 

processor: 
[physical[ 

a: from.processorlDO, b: from.processorlD1, c: from.processorID2]], 
sequence: LOOPHOLE[Environment.Long[ 
hum[ 
loV/bits: from.sequence1, 
highbits: from.sequenceOBit2*8192 + from.sequenceOBits3Thru15]]]]], 

filePageLo: fromJilePageLo, filePageHi: 0, immutable: from.immutable, 
temporary: from.temporary, zeroSize: from.zeroSize, type: from.type, 
bootChainLink: LOOPHOLE(LONG[O]]]; 

IF from.type IN PilotFileTypes.PilotVFileTYpe THEN 

to.filePageHi +- from.filePageHi ' 
ELSE to,bootChainLink +- LOOPHOLE[UnpackDiskAddress[from.bootChainLink]]; 
END; 

END. 

LOG 
Time: August 8, 1979 1:09 AM By: Redell Action: Add log to file from Jarvis 
Time: August 17, 1979 1:27 PM By: Gobbel Action: Pilot formatting 
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Time: August 22, 1979 12:40 PM By: Gobbel Action: Bring up to date with revis 
Hed device face 
Time: October 2, 1979 11:38 PM 
•• (partial label verification) 

By: Redell Action: Further cleanup, esp for bootchains 

Time: October 8, 1979 9:22 AM By: McJones Action: Restart control/er bug, add hardware 
··State . 
Time: October 10, 1979 3:53 PM By: McJones Action: INLINE procedures for sp 
Heed; labelCheck is cue to call StartLabelFix 
Time: October 30, 1979 11:04 AM By: McJones AR2643: Label fix didn't reset ioc 
• ·b.label from user's label 
Time: November 1, 1979 1:20 PM By: Frandeen Action: Fix recalibrate after heade 
.... r error; bug in Synchronize WithControl/er -" 
Time: November 7, 1979 1:17 PM By: McJones AR2739: Label fix up confused by 
.. ·spurious labelCheck status returned by read label command on sector with missing (label?) syn 
Hch byte 
Time: November 9, 1979 8:59 AM By: Frandeen Action: Implement runs of pages. 
• ·Change interface to Poll. Change LabelFix procedures. Change interface to StartB since we no I 
Honger need an extra IOCB for label fixup. 
Time: December 13, 1979 11:29 AM By: Gobbel . Action:. Change name from SA400 
• ·ODOHe"ad to SA4000HeadDO . 
Time: January 30, 1980 12:48 PM By: McJones Action: Update to match new face 
H; add StartChain logic 
Time: June 25, 1980 10:34 AM By: McJones 
Time: July 24, 1980 11:23 AM By: McJones 
.. "on.clientHeader 
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SA800HeadDO mesa (fast edited bv· Forrest on: October 9. 1980 11: 19 AM) 
-- - -- -.----.- -'---- .-._-- ---._- --01-' _ •• ____ .-0 - ------ . -. __ ..•..• 

DIRECTORY 
DevieeCleanup USING [Await, Item, Reason], 
DOlnputOutput USING [ControlierNumber, IOPage, GetNextController, fde], 
HeadStartChain USING [start], 
Inline USING [BITAND, BITOR, BITSHIFT], 
SA800Faee USING [ 

Attributes, Context, DevieeHandle, Function, OperationPtr, Status], 
SA800NeekDO, 
System USING [GetCloekPulses, Pulses]; 

SA800HeadDO: PROGRAM 
IMPORTS 

DOlnputOutput, DevieeCleanllp, RemainingHeads: HeadStartChain, Inline, 
SA800NeekDO, System 

EXPORTS SA800Faee, HeadStartChain = 
BEGIN OPEN SA800Face, ~A800NeckDO; 

-- EXPORTED VARIABLES 
operationBlockLength: PUBLIC CARDINAL +- SIZE[IOCB] + 8; 
initialAllocationLength: PUBLIC CARDINAL +- operationBlockLength; 
nuliDeviceHandle: PUBLIC DevieeHandle +- LOOPHOLE[-1]; 

-- LOCAL CONSTANTS & VARIABLES 
task: UNSPECIFIED; --This variable has been shifted left to the proper postion. 
csb: CSBPtr +- NIL; --If this stays NIL, the controller did not respond 
loop: CARDINAL +- 0; --diagnostic counter (Re: Queuelmmediate)-
resetlOCB: IOCBlongPtr; 
formatTrackSize: CARDINAL = 80; 
-- value big enough for all format track operations 
state: State +-

[user: [protect: FALSE, format: IBM, density: single, sectorLength: 256], 
head: [status: diskChange, sectorlndex: 2]]; 

sectorMatrix: ARRAY Sectorlndex OF SectorMatrix = 
[[sectorsPerTrack: 26, gap3: 27], -- 128 byte sectors (index = 0) 

[seetorsPerTrack: 15, gap3: 48], -- 256 byte sectors (index = 1) 
[sectorsPerTrack: 8, gap3: 90], -- 512 byte sectors (index = 2) 
[seetorsPerTrack: 4, gap3: 224]]; --1024 byte sectors (index = 3) 

wordsPerSector: ARRAY Sectorlndex OF CARDINAL = [64, 128, 256, 512]; 

commandMatrix: ARRAY Function OF CommandMatrix = 
[ 

--nop--[nop, nopWakeAllow, NopStuffl, 
--ree alibrate-- [seek T rac k, seekWakeAIi ow, RecalibrateStuff], 
--recovery = > noop--[nop, nopWakeAllow, NopStuff], 
--readSector--[readData, readWakeAllow, ReadSectorStuff], 
--writeSector--[writeData, writeWakeAllow, WriteSectorStuff], 
--writeDeletedSector--
[write Deleted Data, writeWakeAllow,' WriteDeletedSectorStuff], 
--readID--[readID, readWakeAllow, ReadlDStuff], 
--FormatTrack--[formatTrack, writeWakeAllow, FormatTrackStuff]]; 

-- PROCS 
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-- This orocedure initiates an oDeration. The client Dasses an ODeration block with most of the D 

**a;a;;et~~; i~;iud~d: W~ -f~~m-at th~--p~;a-m~t~;; th~-t-~;e- ~~jq;~-t~ thl; implementatlo~-~i the H~ 
Had and microcode, add those not supplied by the client. The Operation block can then be calle 
Hd an IOCB and may then be chained to the CSB. If the device is currently idle, set cmdWakeAllo 
HW and the device will generate a wakeup withing -1.5 usecs. If it is not idle the microcode shoul 
··d get to the new lOeB if we just tack it to the end of the list. 

BuildStdFunction: PROC fop: OperationPtr, runContinuation: BOOLEAN +- FALSE] 
RETURNS [status: Status] = 
BEGIN OPEN Inline; 
iocb: IOCBlongPtr = LOOPHOLE[op + 8]; 

--If we have a disk Change status, then nothing else can be done. 
IF .state.head.status.diskChange THEN {status +- diskChange; GOTO error}; 
SELECT opJunction FROM 

nop, readSector, readlD, recalibrate, recovery = > NULL; 
writeSector, writeDeletedSector, formatTrack = > 

IF state.user.protect OR state.head.status.writeProtect THEN { 
status +- writeProtect; GOTO error}; 

ENDCASE; 
IF'runContinuation THEN 

BEGIN -- don't clobber next, softwareNext 
softwareNextCopy: IOCBlongPtr = iocb.softwareNext; 
nextCopy: IOCBlongPtr = iocb.next; 
Clear16Words[iocb]; 
iocb.softwareNext +- softwareNextCopy; 
iocb.next +- nextCopy; 
iocb.wake +- eommandMatrix[opJunction].wake; 
ioeb.result +- elearResult; 
iocb.function +- commandMatrix[op.function].function; 
commandMatrix[op.function].stuffer[iocb, op]; 
RunThisIOCB[iocb] -- queues already OK 

END 
ELSE 

BEGIN 
Clear16Words[iocb] ; 
iocb.wake +- eommandMatrix[opJunction].wake; 
iocb.function +- commandMatrix[ op.function].function; 
iocb.result +- c1earResult; -
eommandMatrix[op.function].stuffer[iocb, op]; 
IF op.count # 0 THEN OnIOCBchain[iocb]; -- ELSE nothingToDo 

END· 
statu~ +- BITAND[state.head.status, infoMask]; 
status.inProgress +- op.count # 0; 
status. busy +- esb.state.next # NIL; 
EXITS error = > status +- B1TOR[status, BIT AND[state.head.status, infoMask]]; 
END; 

Clear16Words: PROC [pointer: LONG POINTER] = INLINE { 
LOOPHOLE[pointer, LONG POINTER TO ARRAY [0 .. 16) OF WORD]t +- ALL [O]}; 

DiskChangeClear: PUBLIC PROC [device: DevieeHandle] = { 
state.head.status.diskChange +- FALSE; Reset[device]}; 

GetContext: PUBLIC PROC [DeviceHandle] RETURNS [Context] = {RETURN [state. user]}; 

SA800HeadDO.mesa. 9-0et-80 11 :26:39 2 



SA800HeadDO.mesa. 9-0et-80 11 :26:39 

GetDevieeAttributes: PUBLIC PROC [DevieeHandle] RETURNS [Attributes] = 
BEGIN 
RETURN[ 

[deviceType: SA800, numberOfCylinders: 77, numberOfHeads: 1, 
traekLength: formatTraekSize]] 

END; 

GetNextDevice: PUBLIC PROC [device: DevieeHandle] RETURNS [DevieeHandle] = 
BEGIN OPEN DOlnputOutput, lnline; 
RETURN[ 

SELECT TRUE FROM 
device = nullDeviceHandle =) 

IF csb = NIL THEN nullDevieeHandle 
ELSE BITSHIFT[GetNextController[fdc, 0], 8], 

--IF controller of- GetNextControl/er[fdc, disk. controller] # 0 THEN 
-- the world has decided on multiple drives/controller. 
-- This code is not intended to handle that situation. 

ENDCASE = > nuIlDeviceHandle]; 
END; 

-- This code will only handles a single controller/single device configuration. 
--It does check for no control/er. 

Initialize: PUBLIC PROC [notify: WORD, initialAllocation: LONG POINTER] = 
BEGIN 
IF esb # NIL THEN 

BEGIN 
csb.state of-

[next: NIL, abortMicroeode: a, notify: Inline.BlTOR[notify, 100000B], 
tail: NIL]; 

-- The reset/OCB is used by SetChipParms. It acutally uses it three (3) 
-- times during the SetChipParms, but that is of little consequence here. 
resetlOCB ~ initialAllocation + 8; 
Reset[nuIlDeviceHandle]; --Pass initial parameters to FDC chip 

END; 
END; 

3 

--This routine will wait for the IOCB chain to empty before letting the debugger get control. For t 
""he time being (i.e., during debugging) it will also release after a -15 second wait. The theory is t 
"hat if the queue did not go empty in 15 seconds, it never will, and the debugger is going to aid in 
*"'finding out why the hell we got here to start with. 

InitializeCleanup: PUBLIC PROC [device: DeviceHand!e] = 
BeGIN 
wait: System.Pulses = [150000001L0NG[64]]; 
item: DeviceCleanup.ltem; 
reason: DeviceCleanup.Reason; 
csbState: CSBState; 
DO 

reason +- DeviceCleanup.Await[@item]; 
SELECT reason FROM 

turnOff, kill => 
BEGIN 
clock: System.Pulses = System.GetClockPulsesD; . 
WHILE csb.state.next # NIL AND (System.GetClockPulses[] - clock) < = wait 

DO END LOOP; 
csbState +- esb.state; 
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END; 
turnOn =) esb.state ~ csbState; 
ENDCASE; 

ENDLOOP; 
END; 

Initiate: PUBLIC PROC [operationPtr: OperationPtr] RETURNS [Status, CARDINAL] = 
BEGIN 
SELECT operationPtr.function FROM 

nop, recalibrate, recovery =) operationPtr.count ~ 1; 
ENDCASE; 

RETURN[ 
BuildStdFunction[operationPtr], 

--BOOms max seek time + tracks * (3ms step + 125ms/rotation) 
3 + (oper'ationPtr.countl20)] . 

END; 

4 

--The iocb is ready to go on the CSB chain. If csb.state.next = state.head.tail = NIL then create 
"an initial entry and start the microcode by setting cmdWakeAllow. The microcode should wake 
"within 15 usecs. 

-- There is a race condition regarding an IOCB completing while we are chaining. 
-- This is is handled in Poll (and in resetl... 

OnlOCBchain: PROC [ioeb: IOCBlongPtr] = 
BEGIN 
iocb.next of- iocb.softwareNext of- NIL; 
IF csb.state.next = NIL THEN {csb.state.tail ~ ioeb; RunThisIOCB[ioeb]} 
ELSE 

BEGIN . 
IF LOOPHOLE[csb.state.tail - 8, OperationPtr].count < = 1 THEN 

esb.state.tail.next +- iocb; 
-- place on hardware queue if tail op will complete 
csb.state.tail.softwareNext of- iocb; -- always place on software queue 
esb.state.tail ~ ioeb; -- update tail to point to new IOCB 

END; 
END; 

Poll: PUBLIC PROC [operationPtr: OperationPtr] RETURNS [status: Status] = 
BEGIN . 
iocb: IOCBlongPtr = LOOPHOLE[operationPtr + 8]; 
status of- ResultToStatus[iocb]; 
IF status.inProgress THEN RETURN 
ELSE 

IF status.error THEN 
BEGIN 
IF iocb.next = NIL AND iocb.softwareNext # NIL THEN 

Run ThisIOCB[iocb.softwareNext]; 
RETURN; -- an error occured in the middle of a run. Start the next 10GB 

END 
ELSE -- status = goodCompletion 

BEGIN --ASSUMES 1 HEAD, SINGLE DENSITY IBM FORMAT 
SeLECT operationPtr.function FROM 

nop, recalibrate, recovery = > NULL; 
read Sector, writeDeletedSeetor, writeSector => 

BEGIN OPEN da: operationPtr.address; 
IF· (da.sector ~ da.sector + 1) > sectorMatrix[ 

stat-e.head.seetorlndex].sectorsPerTraek THEN { 
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da.seetor ~ 1; da.eylinder ~ da.eylinder + 1}; 
IF operationPtr.incrementDataPointer THEN 

BEGIN OPEN b: operationPtr.buffer; 
b.address ~ b.address + wordsPerSeetor[state.head.sectorlndex]; 
b.length ~ b.length - wordsPerSeetor[state.head.sectorlndex] 
END; 

END; 

readlD => 
BEGIN OPEN da: operationPtr.address; 
IF (da.seetor ~ da.seetor + 1) > seetorMatrix[ 

state.head.seetorlndex].sectorsPerTrack THEN { 

da.seetor ~ 1; da.cylinder ~ da.cylinder + 1}; 
IF operationPtr.inerementDataPointer THEN 

BEGIN OPEN b: operationPtr.buffer; 
b.address ~ b.address + 3; 
b.length ~ b.length - 3 
END; 

END; 

formatTraek . = > 
BEGIN 
operationPtr.address.cylinder ~ operationPtr.address.cylinder + 1; 
operationPtr.address.sector ~ 1; 
IF operationPtr.incrementDataPointer THEN 

BEGIN OPEN b: operationPtr.buffer; 
b.address ~ b.address + formatTraekSize; 
b.length ~ b.length - formatTrackSize 
END; 

END; 

ENDCASE; 

-- get things moving 
IF (operationPtr.count ~ operationPtr.count - 1) = 1 THEN 

iocb.next ~ iocb.softwareNext; -- will be last page of run 
IF operationPtr.eount # 0 THEN . 

BEGIN 
status ~ BuildStdFunction[operationPtr, TRUE]; 

IF -status.inProgress AND iocb.next # NIL THEN RunThisIOCB[iocb.next]; 
END; 

END; 

-- we are here if we are done with this IOCB, and we didn't explicitly start another. 
-- check for the race mentioned in OnlCCBChain 
iF ioeb.next # NIL AND csb.state.next = NIL AND ResultToStatus[ 

iocb.next].inProgress THEN RunThisIOCB[iocb.next]; 
END; 

ResultToStatus: PROC [iocb: IOCBlongPtr] RETURNS [status: Status] = 
BEGIN· . 
lateDMA: Completion = [type: 1, code: 1]; 
sectorNotFound: Completion = [type: 3, code: 0]; 
idCRCerror: Completion = [type: 1, code: 2]; 
dataCRCerror: Completion = [type: 1, code: 3]; 
notReady: Completion = [type: 2, code: 0]; 
traekOONotFound: Completion = [type: 2, code: 2]; 
clearStdResult: Standard Result = 

[deleted: FALSE, completion: [type: OB, code: OB]]; 
controllerError: ControllerStatus = 

[dmaWakeReq: TRUE, oDataParity: TRUE, oFault: TRUE, fdclntF: FALSE]; 
result: Result ~ iocb.result; 
IF result # clearResult THEN 
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BEGIN 
status ~ 

[diskChange: state.head.status.diskChange 
-- OR (-state.head.status.notReady # result.driveStatus.readyD), 
OR (state.head.status.notReady = result.driveStatus.readyO), na1: FALSE, 

twoSided: FALSE, na3: FALSE, 

error: (result.standardResult.completion.type # 0) OR 
(Inline.BIT AND[result.eontrollerStatus, eontrollerError] # 0), 
inProgress: FALSE, 

recalibrateError: result.standardResult.completion = trackOONotFound, 
dataLost: ·result.standardResult.completion = lateDMA OR iocb.length # 0, 
notReady: result.standardResult.completion = notReady OR 

- result.driveStatus.readyO, 
write Protect: result.driveStatus.writeProtect OR state.user.protect, 
deleted Data: result.standardResult.deleted, 
recordNotFound: result.standardResult:completion = sectorNotFound, 
crcError: result.standardResult.completion = idCRCerror OR 

result.standardResult.completion = dataCRCerror, 
trackOO: resu It.d riveStatus. trackOO, 
index: result.driveStatus.indexPulse, busy: FALSE]; 

status.error ~ (Inline.BITAND[status, statusError] # 0) OR 

status.diskChange; 
state.head.status ~ status; --~ave most recent status for drive 
--status.diskChange +- FALSE; + + only returned on Initiate" 

END . 
ELSE {status ~ inProgress; status. busy ~ csb.state.next # NIL}; 

END; 

Reset: PUBLIC PROC [device: DeviceHandle] = 
BEGIN OPEN SA800NeckDO; 
op: OperationPtr = LOOPHOLE[resetlOCB - 8]; 
revolutionTime: System.Pulses = [LONG [2000]]; --125 msecs+/
reset: UNSPECIFIED = 120001B; --Command to reset chip 
rpO: UNSPECIFIED = 1200008; --Parameter D for chip reset 
current: IOCBlongPtr; . 
-- Constants unique to setting initial chip parameters 
initialize: CARDINAL = 15B; --specify initialize subcommand 
surfaceO: CARDINAL = 20B; --specify surfaceD 
surfaee1: CARDINAL = 30B; --specify surface 1 
stepRate: CARDINAL = 10; --millisecond stepping rate 
head Settle: CARDINAL = 15; 
--millisecond time to let head settle after stepping 
headUnload: CARDINAL = 4; --revolutions before head is unloaded 
headLoad: CARDINAL = 36; --milliseconds allowed to load heads (MOD4) 
specifylnit: IOCB = 

[next: NIL, software Next: NIL, address: NIL, length: 0, result: clearResult, 
wake: initWakeAllow, function: specify, 
pO: [parameter, parm1, initialize], p1: [parameter, parm2, stepRate] , 
p2: [parameter, parm3, head Settle] , 

. p3: [parameter, 0, headUnload*16 + headLoad/4], p4: LOOPHOLE[O], 
unused: 0]; 

speeifybadTracks: IOCB = 
[next: NIL, softwareNext: NIL, address: NIL, length: 0, result: clearResuJt; . 

wake: initWakeAllow, fl:Jnetion: specify, pO: [parameter, parm1, surfaceO], 
p1: [parameter, parm2, 3nB], p2: [parameter, parm3, 377B] , 
p3: [parameter, 0, 3nB] , p4: LOOPHOLE[O], unused: 0]; 

dataWindow: CARDINAL ~ 344B; --aata window value for 25DKbit/sec rate 
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-- This is going to put the 10CB on a presumed empty chain and WAIT FOR IT TO 
-- COMPLETE! If it doesn't complete in "n" iterations through the loop, 
-- well .... sheeeeeeit! NOTE: The counter "Ioop" is the maximum number of times 
-- we had to stay in this loop waiting for the microcode to finish an operation. 
--If it every hits 'n', the magic number, we have failed. Since this is pure 
-- microcode and no data transfer, that's not too bad. For you floppy disk wizards, 
-- the variable loop in the global frame is the maximum number of times we stayed in 
-- this loop. Should this operation be in doubt, look there for hints. If one 
-- feels confident, take out the maintenance of the counter. 
Queuelmmediate: PROC [iocb: IOCBlongPtr] = 

BEGIN 
index: CARDINAL; 

iocb.next +- NIL; 

RunThisIOC8[iocb]; 
FOR index IN [0~.1 000) DO IF; csb.next = 
IF index) loop THEN loop +- index; 
END; 

NIL THEN EXIT; loop +- loop ENDLOOP; 

--Reset the controller s'o we don't get any more wakes. 
OUTPUT[O, task + 0]; --write zero to reset register 
OUTPUT[O, task + 1B]; --write zero to wake allow register 
OUTPUT[18, task + 0]; --request control/er master reset 
IF (current +- csb.state.next) # NIL THEN 

BEGIN 
--The microcode was "busy" by the definition that the 10CB chain is not empty. 
-- Since the client is calling us, this operation must be taking longer than 
-- it should, whatever that is. We want to kill the current operation, forcing 
-- the microcode to proceed down the merry path of IOCBs. First clear the current 
-- operation from the chip be issuing a reset to the chip. 
clock: ,System.Pulses = System.GetClockPulsesD; 
-- Reset the FOC chip. 
-- (This probably loses all initialization parameters. We will assume it does.) 
OUTPUT[reset, task + 6]; 
OUTPUT[rpO, task + 6]; 
--In order for Reset to work, the chain must be empty. To do that, we need to 
-- save the address of the next (logically) 10CB to be activated after the one 
-- we blow away. Then we can restore it in the csa when we finish. 
current.next +- NIL; 

-- ask the read loop to stop 
csb.state.abortMicrocode +- ·1; 
--Starl the microcode again with an index wake 
-- (which includes IDA TTEN so OMA requests will complete). 
UNTIL csb.state.next = NIL DO 

OUTPUT[3B, task + 1 B]; 
--Wait for the microcode to finish off the current operation. This could take 
-- a full revolution of the diskette!!!! Note that this wake generation is 
-- coming from the control/er, not the'FOC chip. If we don't get the wake, 
-- ever, then we will hang inside the outer loop, FOREVER (give or take 
-- a microsecond). 
WHILE (clock - System.GetClockPulsesO) < revolutionTime DO 

--ARGH!!I 
IF csb.state.next = NIL THEN EXlTj --inner loop only 

END LOOP; 

ENDLOOP; 

~sb.state.abortMicrocode +- 0; 
END; 

-- WeI/! We just wiped out al/ the parameters set up during initialization. 
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." Guess we better set them back before anybody notices. 
OUTPUT[dataWindow, task + 48]; 
resetlOC81' +- specifylnit; 
Queuelmmediate[resetlOCB]; 
resetlOC81' +- specifybadTracks; 
Queuelmmediate[resetlOC8]; . 
resetlOCB.pO +- [parameter, parm1, surface1]; 
resetlOC8.result +- clearResult; 
Queuelmmediate[resetIOCB]; 
o +- ResultToStatus[resetIOC8]; 
.- Request trackOO since the chip no longer knows where it is. If this fails, 
-- no one will ever know. If this fails, no one will ever know, but chances of 
-- futu're success are dim. 
op.function +- recalibrate; 
0' +- Initiate[op]; 
END; 

. RunThislOCB: PROC [iocb: IOCBlongPtr] = INLINE { 

csb.state.next +-' iocb; OUTPUT[58, task + 1B]}; 

'Set-Context: PUBLIC PROC [device: DevieeHandle, context: Context] 
RETURNS [ok: BOOLEAN] = 
BEGIN 
IF ' 

{ok +- (contextformat it Troy) AND (context-density it double) AND 

(SELECT context.sectorLength FROM 

64, 128, 256, 512 =) TRUE, 

ENDCASE =) FALSE» THEN state.user +- context; 
state.head.sectorlndex +-
. SELECT state.user.sectorLength FROM 

64 =) 0, 
128 =) 1, 
256 =) 2, 
ENDCASE =) 3; 

END; 

Sta rt: PUBLIC PROC = {RemainingHeads.StartO}; -- exported to StartChain 

Sta rtHead: PROC = 
BEGIN OPEN DOlnputOutput, Inline; 
controller: ControllerNumber = GetNextController[fdc, 0]; 
IF controller it 0 THEN { 

,csb +- LOOPHOLE[@IOPage[controller]]; task +- BITSHIFT[controller, 4]} 
END; 

-- Procedures called by BuildStdFunction via Commandmatrix to stuff 10CB's 

FormatTrackStuff: PROC [iocb: IOCBlongPtr, operation: OperationPtr] = 
BEGIN 
Recordld: TYPE = MACHINE DEPENDENT RECORD [ 

cyl: [0 .. 256), head: [0 .. 256), sector: [0 .. 256), sectorLength: [0 .. 256)]; 
gap1: CARDINAL = 26; 
gap5: CARDINAL = 40; 
gap3: CARDINAL = sectorMatrix[state.head.sectorlndex].gap3; 
numberOfSectors: CARDINAL = seetorMatrix[ 

state.head.sectorlndex].sectorsPerTrack; 
p1: ChipLoad = [parameter, parm2, gap3]; --intersecfor gap-
p2: ChipLoad = --sectors/track & length--

SA800Head DO.mesa. 9·0et·80 11 :26:39 

8 

8 



SA800HeadDO.mesa. 9-0ct-80 11 :26:39 

[parameter, parm3, . 
numberOfSectors + Inline.BITSHIFT[state.head.sectorlndex, 5]]; 

p3: ChipLoad = [parameter, parm4, gapS]; --last sector to index address mark-
p4: ChipLoad = [parameter, 0, gap1]; --index to first ID record address mark-
trackBuffer: LONG POINTER TO Recordld +- operation.buffer.address; 
FOR index: CARDINAL IN {O .. numberOfSectors] DO 

trackBuffer-t +-

[cyl: operation.address.cylinder, head: 0, sector: index, 
sectorLength: state.head.sectorlndex]; 

trackBuffer +- trackBuffer + slzE[Recordld]; 
ENDLOOP; 

iocb.address +- operation.buffer.address; 
iocb.length +- slzE[Recordld] "'numberOfSectors; 
iocb.pO +- [parameter, --track address --parm1, operation.address.cylinder]; 
iocb.p1 +- p1; , 
iocb.p2 +- p2; 
iocb.p3 +- p3; 
iocb.p4 +- p4; 
END; 

NopStuff: PROC [iocb: IOCBlongPtr, operation: OperationPtr] = D; 

ReadlDStuff: PROC [iocb: IOCBlongPtr, operation: OperationPtr] = 
BEGIN 
iocb.address +- operation.buffer.address; 
iocb.length +- MIN[2, operation.buffer.length]; 
incb.pO +- [parameter, parm1, operation.address.cylinder]; 
iocb.p1 +- [parameter, parm2, 0]; 
iocb.p2 +- [parameter, 0, 18]; 
END; 

ReadSecto rSt uff, W riteSecto rStuff, Write DeletedSectorStuff: PROC [ 
iocb: IOCBlor:gPtr, operation: OperationPtr] = 
BEGIN 
iocb.address +- operation.buffer.address; 
iocb.length +- MIN[ 

operation.buffer.length, wordsPerSector[state.head.sectorlndex]]; 
iocb.pO +- [parameter, parm1, operation.address.cylinder]; 
iocb.p1 +- [parameter, parm2, operation.address.sector]; 
iocb.p2 +- [parameter, 0, Inline.BITSHIFT[state.head.sectorlndex, 5] + 1B]; 
END; 

RecalibrateStuff: PUBLIC PROC [iocb: IOCBlongPtr, operation: OperationPtr] = { 
iocb.pO +- [parameter, 0, 0] --track +- zero--}; 

--Mainline Code 

StartHead[]; 
END. 

LOG 
Edited: June 17, 1980 9:53 AM by AOF: Added log to file. 
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Edited: June 18, 1980 9:09 AM by AOF: Added additional enumerated element (recovery) to functi 
Hons allowed in Initiate. 
Edited: June 27, 1980 10:59 AM by AOF: Changed definition of Reset and restructured code som 
**ewhat. 
Edited: September 15, 1980 3:59 PM by Forrest: Runs of pages (software). 
Edited: September 17, 1980 3:13 PM by Forrest: Redefine Disk Change. 
Edited: October 2, 1980 1:31 PM by Luniewski: status.diskChange = > status. error. 
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Edited: October 9, 1980 11:18 AM by Forrest: Debug Runs of Pages. 
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-- SetGMTUsingEthernet (edited by: BLyon on: August 20, 1980 2:19 PM) 

DIRECTORY 
. EthernetOneFace USING [ 

AddCleanup, ControlBlock, DeviceHandle, GetEthernet1 Address, GetNextDevice, 
GetPacketLength, GetStatus, GlobalStatePtr, globalStateSize, nullDeviceHandle, . 
Queuelnput, QueueOutput, RemoveCleanup, TurnOff, TurnOn], 

Environment USING [Long], 
Inline USING [BITAND], 
ProcessorFace USING [SetGreenwichMeanTime], 
TemporarySetGMT USING 0; 

SetGMTUsingEthernet: PROGRAM 
IMPORTS EthernetOneface, Inline, Processorface EXPORTS TemporarySetGMT = 
BEGIN 
SetGMT: PUBLIC PROCEDURE = 

BEGIN T' [G T' O' ] IF EthernE:tExistsO THEN Processorface.SetGreenwichMean Ime et Ime .tlme; 
EfJD; 

Byte: TYPE = [0 .. 377B]; 

-- Foilowing started as a copy of GTime.mesa as edited by Johnsson on July 12, 1979 8:31 AM 
NetTime: TYPE = MACHINE DEPENDENT RECORD [ 

-- this is what comes in an AltoTimeReply Pup 
timeHigh, timeLow: CARDINAL, 
direction: WestEast, 
zone: [0 .. 127], 
zoneMinutes: [0 .. 255], 
beginDST, endDST: CARDINAL]; 

WestEast: TYPE = {West, East};. 

TimeData: TYPE = RECORD [ 
direction: WestEast, 
zone: [0 .. 12], 
beginDST: [0 .. 366], 
zoneMinutes: [0 .. 59], 
endDST: [0 .. 366]]; 

PacketTypePup: CARDINAL = 10008; 
AltoTimeRequest: CARDINAL = 206B; 
AltoTimeReply: CARDINAL = 207B; 
SocMiscServices: CARDINAL = 4; 

PupHec;l.der: TYPE = MACHINE DEPENDENT RECORD [ 
eDest, eSource: Byte, 
eWord2. pupLength: CARDINAL, 
transportControl, pupType: Byte, 
puplD1, puplD2: CARDINAL, 
destNet. destHost: Byte, 
destSocket1, destSocket2: CARDINAL, 
sourceNet, sourceHost: Byte, 
sourceSocket1, sourceSocket2: CARDINAL, 
xSum: CARDINAL]; 

PupOverhead: CARDINAL = S!zE[PupHeader]; 

SetGMTUsingEthernet.mesa. 20-Aug-80 14:19:34 

SetGMTUsingEthernet.mesa. 20-Aug-80 14:19:34 

Pup: TYPE = MACHINE DEPENDENT RECORD [ 
head: PupHeader, d~ta: ARRAY [0 .. 0) OF WORD]; 

DriverNeedsSomeGlobalStorage: PUBLIC ERROR = CODE; 

GetTime: PROC RETURNS [time: LONG CARDINAL, timeData: TimeData] = 
BEGIN OPEN EthernetOneFace; 
ether: DeviceHandle = GetNextDevice[nuIlDeviceHandle]; 
global: GlobalStatePtr; -- Allocate space when needed 
-- This works only if our MDS is in the first 64K 
iocblock: ARRAY [0 .. 20 --controlBlockSize-- + 3) OF CARDINAL; 
iocb: ControlBlock = LOOPHOLE[lnline.BITAND[@iocblock + 3, -4]. POINTER]; 
inputSize: CARDINAL = PupOverhead + slzE[NetTime] + slop; 
slop: CARDINAL = 12; 
ipup: ARRAY [O .. inputSize + _3) OF CARDINAL; . 
opup: ARRAY [O .. PupOverhead + 3) OF CARDINAL; 
request: POINTER TO PupHeader = Inline.BITAND[@opup + 3, -4]; 
answer: POINTER TO Pup = Inline.BITAND[@ipup + 3, -4]; 
myHost: Byte; 
id1: WORD = 1234B; 
id2: WORD = 56710B; 

IF globalStat~Size # 0 THEN ERROR DriverNeedsSomeGlobalStorage; 

[, myHost] +- GetEthernet1Address[ether]; 
requestt +-

[eDest: 0, eSource: myHost, eWord2: PacketTypePup, 
pupLength: 2*(PupOverhead - 2), transportControl: 0, 
pupType: AltoTimeRequest, puplD1: id1, puplD2: id2, destNet: 0, 
destHost: 0, destSocket1: 0, destSocket2: SocMiscServices, sourceNet: 0, 
sourceHost: myHost, sourceSocket1: 0, sourceSocket2: SocMiscServices, 
xSum: 177777B]; 

AddCleanup[ether]; 
THROUGH [0 .. 3) DO 

THROUGH [0 .. 3) DO 
TurnOff[ether]; 
TurnOn[ether, myHost, 0, 0, global]; 

. answer.head.eWord2 ~ 0; 
QueueOutput[ether, request, PupOverhead, iocb]; 
THROUGH [0 .. LAST[CARDINAL]/2) DO 

IF GetStatus[iocb] # pending THEN 
BEGIN 
IF GetStatus[iocb] = ok AND GetPacketLength[iocb] 

PupOverhead + slzE[NetTime] AND answer.head.eWord2 = PacketTypePup 
AND answer.head.pupType = AltoTimeReply AND answer.head.pupID1 = id1 
AND answer.head.pupID2 = id2 AND answer.head.destHost = myHost AND 
answer.head.destSocket1 = ° AND answer.head.destSocket2 = 
SocMiscServices AND answer.hend.sQurceSocket1 = ° AND 
answer.head.sourceSocket2 = SocMiscServices THEN 
BEGIN 
nt: POINTER TO NetTime = LOOPHOLE[@answer.head.xSum]; 
LOOPHOLE[time,' Environment.Long] ~ 
. {num[lowbits: nUimeLow, highbits: nt.timeHigh)]; 
timeData .+- • 
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[direction: nt.direction, zone: nt.zone, beginDST: nt.beginDST, 
zoneMinutes: nt.zoneMinutes, endDST: nt.endDST]; 

TurnOff[ether]; 
RemoveCleanup[ether] ; 
RETURN 
END; 

3 

-- Start (another) read either because the send just finshed or we didn't like the packet t 
Hhat just arrived. 

Queuelnput[ether, answer, inputSize, iocb]; 
END; 

ENDLOOP; 

ENDLOOP; 

ENDLOOP; 

TurnOff[ether]; 
RemoveCleanup [ether]; 
time ~ 0; 
RETURN 
END; 

Ethe rnetExists: PROCEDURE RETURNS [BOOLEAN] = 
S:::GIN OPEN EthernetOneFace; 
RETURN[GetNextDevice[nuIlDeviceHandle] # nuIlDeviceHandle]; 
END; 

END. 

LOG 
Time: April 15, 1980 1:23 PM 
H26, 1980 12:22 PM 

By: McJones Action: Create from Systemlmpl of February 

Time: April 21, 1980 2:16 PM 
Time: June 26, 1980 5:02 PM 
**e 

By: Murray 
By: McJones 

Action: Facification, trap for globalState 
Action: O/SProcessorFace = >ProcessorFac 

Time: July 30, 1980 1:42 PM By: Murray/Howard Action: Fix bugs if timeouts occur 
Time: August 20, 1980 2:18 PM By: BLyon Action: renamed EthernetFace to EthernetOneFace 
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-- UserTerminalHeadDO.mesa (fast edited by: McJones on: July 31, 1980 9:02 AM) 

DIRECTORY 
BitBlt USING [BBTable], 
DOlnputOutput USING [ 

ControllerNumber, ControllerType, GetNextController, Input, null, 
nullControllerNumber, uibScb, utvfc] , 

DeviceCleanup USING [Await, Item, Reason], 
DisplayFace USING [Background, Cursor, CursorPtr, GlobalStatePtr, Point], 
Environment USING [bitsPerWord, first64K, PageCount, PageNumber, wordsPerPage], 
HeadStartChain USING [Start], 
Inline USING [BITOR. LongMult, LowHalf], 
KeyboardFace USING 0, 
KeyStations USING [KeyBits], 
MouseFace USING [Buttons, Point], 
ProcessorFace USING [GetClockPulses, microsecondsPerHundredPulses], 
Runtimelnternal USING [WorryCaIlDebugger]; 

UserT erminalHeadDO: PROGRAM 
IMPORTS 

DOlnputOutput, DeviceCleanup, RemainingHeads: HeadStartChain, Inline, 
ProcessorFace, Runtimelnternal 

EXPORTS DisplayFace, HeadStartChain, KeyboardFace, MouseFace, ProcessorFace 
BEGIN 
-- Types 
CSBPtr: TYPE = LONG POINTER TO CSBState; 
CSBState: TYPE = MACHINE DEPENDENT RECORD [ 

dcbChainHead: PDCB, wakeupMask: WORD]; 
PDCB: TYPE = POINTER TO DCB; 
DCB: TYPE = MACHINE DEPENDENT RECORD [ 

-- address must be even 
next: PDCB, 
resolution: {high, low}, 
background: DisplayFace.Background, 
indenting: [0 .. 77B], -- in units of 16 bits 
width: [0 .. 377B], -- in units of 16 bits; must be even 
shortBitmap: POINTER, -- must be even 
tag: {short, long}, 
height: [0 .. 77777B], -- in double scan lines 
longBitmap: LONG POINTER]: -- must be even 

UTVFCControlRegister: TYPE = MACHINE DEPENDENT RECORD [ 
-- not currently used 
controINibb!es: [0 .. 3778] +- 0, 
IncNC: [0 .. 1] ~ 0, . 
PPBckGnd: [0 .. 3] ~ 0, 
PPBlank, PPVS, PreOField, AllowWU; ClrNC: [0 .. 1] +- 0]; 

UTVFClnputRegister: TYPE = MACHINE DEPENDENT RECORD [ 
contronerlDa: [0 .. 377B] ~ 2, 
bitClockRate: [0 .. 37B], 
controllerlDb: [0 .. 3] ~ 2, 
test: [0 .. 1]]; 

cslBitClockRate: [0 .. 378] = 5B; 
IfBitClockRate: [0 .. 37B] = 3B; 
-- Hardware constants 
csbPtr: CSBPtr = LOOPHOLE[LONG[420B]]; 
pagesForBitmap: PUBLIC Environment.PageCount; -- see initialization below 
-- Size of screen image: 
height: PUBLIC CARDINAL [0 .. 32767] +- 808; -- LF and CSL 
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torHeight: CARDINAL = 800; 
width: PUBLIC CARDINAL [0 .. 32767] ~ IfWordsPerLine*Environment.bitsPerWord; 
-- see initialization below 
cslWordsPerLine: CARDINAL = 38; 
If Words Per Line: CARDINAL = 64; 
torWordsPerLine: CARDINAL = 40; 
-- Size of bitmap (possibly large than screen image): 
bitmapWidth: CARDINAL ~ IfWordsPerLine*Environment.bitsPerWord; 
-- see initialization below 
pixelsPerlnch: PUBLIC CARDINAL +- 72; 

. hasBuffer: PUBLIC BOOLEAN +- FALSE; 
refreshRate: PUBLIC CARDINAL ~ IfRefreshRate; -- frames (two fields) per second 
cslRefreshRate: CARDINAL = 30; 
IfRefreshRate: 9ARDINAL = 38; -- actually?? 
interlaced: PUBLIC BOOLEAN ~ TRUE; --Is the refresh 'two-way interlaced? 
hasBorder: PUBLIC BOOLEAN ~ FALSE; -- is SetBorderPattern legal? 
keyboard: PUBLIC LONG POINTER TO READONLY KeyStations.KeyBits +- LOOPHOLE[LONG[ 

177033B]]; 
millisecondsPerTick: PUBLIC CARDINAL ~ IfMillisecondsPerTick; 
-- exported to ProcessorFace 
cslMiIIisecondsPerTick: CARDINAL = 50; 
IfMillisecondsPerTick: CARDINAL = 40; -- actually 39. 7 
torMillisecondsPerTick: CARDINAL = 40; -- what should this be? 
cursorPosition: PUBLIC LONG POINTER TO DisplayFace.Point +- LOOPHOLE[LONG[426B]]; 
pHardwareCursor: DisplayFace.CursorPtr = LOOPHOLE[LONG[431B]]; 
pDCBNull: PDCB = LOOPHOLE[O]; 
microsecondsPerScanLine: CARDINAL ~ 14; 
-- Global variables 
displayState: {disconnected, off, on} ~ disconnected; 
bitmapBase: LONG POINTER; -- undefined if displayState = disconnected 
controllerType: DOlnputOutput.ContrcllerType; 
controller: DOlnputOutput.ControllerNumber; 
displayOn: BOOLEAN +- FALSE; 
d.isplayConnected: BOOLEAN +- FALSE; 
globalStateSize: PUBLIC CARDINAL +- SIZE[DCB]*2; 
pDCBReal: LONG POINTER TO DCB; 
pDCBBlank: LONG POINTER TO DCB; 
ErrorHalt: PROCEDURE = 

BEGIN RuntimelnternaI.WorryCaIlDebugger["Error in DisplayHeadDO"L]; END; 
-- Mouse 

buttons: PUBLIC LONG POINTER TO READONLY MouseFace.Buttons ~ LOOPHOLE[keyboard]; 
mouse: LONG POINTER TO MouseFace.Point = LOOPHOLE[LONG[424B]]; 
position: PUBLIC LONG POINTER TO READONLY MouseFace.Point ~ mouse; 
SetPosition: PUBLIC PROCEDURE [newMousePosition: MouseFace.Point] = 

BEGIN mouse1' ~ newMousePosition END; 
-- Cursor 

SetCursorPattern: PUBLIC PROCEDURE [cursorPtr: DisplayFace.CursorPtr] = 
BEGIN pHardwareCursor1' +- cursorPtr1' END; 

.-- Bitmaps 

Connect~ PUBLIC PROCEDURE [bitmap: Environment.PageNumber] = 
-- Connects display to specified bitmap and leaves it in off state. 
BEGIN 
displayState ~ off; 
bitmapBase. ~ LOO PHOLE[lnline.LongMult[bitmap, Environment.wordsPerPage]]; 
-- LongPoi(1terFromPage 
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csbPtr.dcbChainHead ~ Inline.LowHalf[pDCBBlank]; -- DCB's are in first64K 

END; 

Disconnect: PUBLIC PROCEDURE = 
-- Places display in disconnected state, turning screen black, and minimizing consumption of r 

**esources. 
BEGIN displayState ~ disconnected; csbPtr.dcbChainHead ~ pDCBNull; END; 

Tu·rnOn: PUBLIC PROCEDURE = 
-- Di~play must have been connected; places display in on state, causing bitmap to be displaye 

* *d on screen. 
BEGIN 
IF displayState = disconnected THEN ErrorHaltD; 
displayState ~ on; 
pDCBReal.longBitmap ~ bitmapBase; 
csbPtr.dcbChainHead ~ Inline.LowHalf[pDCBReal] -- DCB's are in first64K 

END; 

Tu rnOff: PUBLIC PROCEDURE = 
-- Display must have been connected; places display in off state, causing background c%r to 

**be displayed on screen. 
BEGIN 
IF displayState = disconnected THEN ErrorHaltD; 
displayState ~ off; 
csbPtr.dcbChainHead ~ Inline.LowHalf[pDCBBlank]; -- DCB's are in first64K 

END; 

GetBitBltTable: PUBLIC PROCEDURE RETURNS [BitBIt.BBTable] = 
BEGIN . 
IF displayState = disconnected THEN ErrorHaltD; 
RETURN[ 

[dst: [word: bitmapBase, bit: 0], dstBpl: bitmapWidth, 
src: [word: bitmapBase, bit: 0], srcDesc: [srcBpl[bitmapWidth]], 
width: width, height: height. flags: OJ]; 

END; 

SetBorderPattern: PUBLIC PROCEDURE [oddPairs, evenPairs: [0 .. 377B]] = BEGIN END; 

SetBackg round: PUBLIC PROCEDURE [background: DisplayFace.Background] = 
BEGIN pDCBReal.background ~ pDCBBlank.background +- background END; 

InitializeCleanup: PUBLIC PROCEDURE = 
BEGIN .OPEN DeviceCleanup; 
item: Item; 
reason: Reason; 
state: CSBState; 
mouseCoord: MouseFace.Point; 
cursorCoord: DisplayFace.Point; 
cursor: DisplayFace.Cursor; 
timeDone: LONG CARDINAL; 
maxPulsesPerRefresh: LONG CARDINAL = 

2* --for safety--
(LONG[ 100] * --pu/sesPerHundredPulses--1 000000 --microsecondsPerSecond-

)/{LONG[refreshRate] --framesPerSecond-
*ProcessorFace.microsecondsPerHundredPulses); 
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DO 
reason ~ Await[@item]; 
SELECT reason FROM' 

turnOff => 
BEGIN 
state ~ csbPtrt; 
mouseCoord ~ mouset; 
cursorCoord ~ cursorPositiont; 
cursor +- pHardwareCursort; 
csbPtr.dcbChainHead ~ pDCBNull; 
timeDone'~ ProcessorFace.GetClockPulses[]; 
WHILE ProcessorFace,GetClockPulsesD - timeDone < maxPulsesPerRefresh DO 

ENDLOOP; 
END; 

turnOn => 
BEGIN 
mouset ~ mouseCoord; 
cursorPositiom ~ cursorCoord; 
pHardwareCursort ~ cursor; 
csbPtrt ~ state; 
END; 

ENDCASE; 
ENDLOOP; 

END; 

Initialize: PUBLIC PROCEDURE [ 
globalState: DisplayFa~e.GlobaIStatePtr, wakeVF: WORD] = 
BEGIN 
dcb: DCB = 

[next: pDCBNull, resolution: high, background: white, indenting: 0, 
width: 0, shortBitmap: NIL, tag: long, height: 0, 10ngBitmap: NIL]; 

csbPtr.wakeupMask ~ Inline,BITOR[wakeVF, csbPtr.wakeupMask]; 
pDCBBlank to LOOPHOLE[@EnvironmenUirst64K[globaIState]]; 
pDCBReal to LOOPHOLE[@Environmentfirst64K[globaIState] + slzE[DCB]1; 
pDCBBlankt ~ pDCBRealt ~ dcb; 
pDCBReal.width ~ width/Environment.bitsPerWord; 
pDCBReal.height ~ heightl2; 
END; 

-- Initialization 

Sta rt: PUBLIC PROCEDURE = -- exported to (Head)StartChain 
BEGIN OPEN DOlnputOutput; 
IF '(controller ~ GetNextController[utvfc, nullControllerNumber]) ... = 

nuliControlierNumber THEN 
BEGIN 
inputReg: UTVFClnputRegister = Input[[controller: controller, register: 0]]; 
controllerType to uMc; . 
IF inputReg.bitClockRate = cslBitClockRate THEN 

BEGIN 
bitmapWidth ~ width to csIWordsPerLine*Environment.bitsPerWord; 
refresh Rate ~ cslRefreshRate; 

, rniliisecondsPerTick ~ cslMiIIisecondsPerTick; 
END; 

END 
ELSE 

IF (controller ~ GetNextController[uibScb, nullControlierNumber]) ... = 
nuliControlierNumber THEN 
BEGIN . 
c?ntrolle~pe, ~ uibS~b; , . 
Width ~~ordsperLI~e*Envlron~ent.bitsperword; 

, \...~~. . .. _ ,.! ~~ ," ,>' . 
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bitmapWidth ~ torWordsPerLine*Environment.bitsPerWord; 
height ~ torHeight; 
miliisecondsPerTick ~ torMillisecondsPerTick; 
END 

ELSE controlierType ~ null; 
pagesForBitmap ~ 

{(bitmapWidth/Environment.bitsPerWord)*height + Environment.wordsPerPage-
1) IEnvironment. wordsPerPage; 

csbPtr.dcbChainHead ~ pDCBNull; -- DCB's are in first64K 
RemainingHeads.StartO; 
END; 

END. 

LOG 
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Time: February 6, 1980 3:55 PM. 
**inal/mpl 

By: Gobbel Action: Create file from UserTerm 

Time: February 8, 1980 12:29 PM 
Time: February 25, 1980 1.:46 PM 
**of LF/CSL/Tor display 

By: McJones 
By: McJones 

Action: Add start chaining 
Action: Automatic determination 

Time: March 7, 1980 5:56 PM By: McJones 
**c/eanup procedure 

Action: Wait for two frames in turnOff arm of 

Time: June 26, 1980 11:04 AM By: McJones Action: O/SProcessorFace = >ProcessorFac 
**e; allow Disconnect in disconnected state; add cursorPosition, mousePosition 
Time: July 29, 1980 9:54 AM By: McJones Action: Add keyboard, has~order; split off M 
··ouseFace 
Time: July 30, 1980 6:21 PM By: McJones Action: Add pagesForBitmap, GetBitBltTable 
**s; buffered = >hasBuffer 
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-- File: RS232CHeadFrontEndDO 
-- LastEdited: August 5, 1980 5:18 PM By: BRD 

DIRECTORY 
Environment USIr~G [Byte], 
MIOClnternalDO USING [ . 

Cmds, DecrementOnCount, GetCount, Impl, IncrementOnCount, IOCB, IOCBPtr, 
maxLines, MakeMeANewlnstance, LonglOCBPtr, QueueType], 

Process USING [lnitializeCondition, MsecToTicks], 
ResidentHeap USING [first64K], 
RS232CCorrespondents USING [asciiByteSync, ebcdicByteSync, bitSync, failure], 
RS232CEnvironment USING [ 

AutoRecognitionOutcome, CompletionHandle, PhysicalRecord, 
Physical Record Handle], 

RS232CFace USING [DeviceSta.tus, ParamHandle, ParameterOutcome, TransferStatus], 
Zone USING [Base]; 

RS232CHeadFrontEndDO: MONITOR 
IMPORTS MIOClnternalDO', Process EXPORTS RS232CFaee, RS232CEnvironment = 
BEGIN 
IineCount: CARDINAL; 
externalCall: ARRAY [O .. MIOClnternaIDO.maxLines) OF RECORD [ 

impl: LONG POINTER TO MIOClnternalDO.lmpl, 
cmds: LONG POINTER TO MIOClnternaIDO.Cmds]; 

CompletionHandle: PUBLIC TYPE = MIOClnternaIDO.LongIOCBPtr; 
Abortlnput: PUBLIC PROCEDURE [lineNumber: CARDINAL] = 

BEGIN externalCall [lineNumber].cmds.Abort[input]; END; 

AbortOutput: PUBLIC PROCEDURE'[lineNumber: CARDINAL] = 
BEGIN ex~ernaICall[lineNumber].cmds.Abort[output]; END; 

AbortStatus: PUBLIC PROCEDURE [lineNumber: CARDINAL] = 
BEGIN externaICall[lineNumber].impI.AbortStatus[]; END; 

AutoRecQgnitionWait: PUBLIC PROCEDURE [lineNumber: CARDINAL] 
RETURNS [outcome: RS232CEnvironment.AutoRecognitionOutcome] = 
BEGIN 
timeout: CONDITION; 
newStat, stat: RS232CFace.DevieeStatus; 
completed: BOOLEAN ~ FALSE; 
autoRecognitionProcess: PROCESS; 
AwaitAutoRecognitionCompletion: ENTRY PROCEDURE RETURNS [BOOLEAN] = 

BEGIN 
WAIT timeout; 
RETURN[ -completed]; -- RETURNS TRUE is timeout occurred. 

END; 
DoAutoRecognition: PROCEDURE = 

BEGIN 
buffer: PACKED ARRAY [0 .. 2] OF Environment.Byte; 
ree: RS232CEnvironment.PhysicalRecord ~ 

[[NIL, 0, 0], [@buffer, 0, 2], [NIL, 0, 0]]; 
byteCount: CARDINAL; 
status: RS232CFace.TransferStatus; 
outcome ~ RS232CCorrespondents.failure; 
WHILE outcome = RS232CCorrespondehts.failure DO 
. [byteCount, status] ~ TransferWait[lineNumber, Get[lineNumber, @recll; 

IF status = aborted THEN EXIT; 
SELECT buffer[O] FROM 
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125B => 
IF byteCount = 2 THEN 

SELECT buffer[1] FROM 
106B = > outcome ~ RS232CCorrespondents.ebcdicByteSync; 
141B => outcome ~ RS232CCorrespondents.asciiByteSync; 
ENDCASE; 

077B, 176B => outcome' ~ RS232CCorrespondents.bitSync; 
ENDCASE; 

ENDLOOP; 
SignalAutoRecognitionCompleteO; 
END; 

SignalAutoReeognitionComplete: ENTRY PROCEDURE = 
BEGIN completed ~ TRUE; NOTIFY timeout; END; 

stat ~ GetStatus[lineNumber]; 
UNTIL stat.dataSetReady DO 

newStat ~ StatusWait[lineNumber, stat]; 
IF newStat = stat THEN RETURN[RS232CCorrespondents.failure]; 
stat ~ newStat; 
ENDLOOP;' . 

Process.lnitializeCondition[@timeout, Process.MsecToTicks[15000]]; 
autoRecognitionProcess ~ FORK DoAutoRecognition[]; 
IF AwaitAutoRecognitionCompletionD THEN Abortlnput[lineNumber]; 
JOIN autoRecognitionProcess; 
END; 

Get: PUBLIC PROCEDURE [ 
IineNumber: CARDINAL, ree: RS232CEnvironment.PhysicaIReeordHandle] 
RETURNS [RS232CEnvironment.CompletionHandle] = 
BEGIN RETURN[externaICall[lineNumber].impl.Get[rec]]; END; 

GetLineCount: PUBLIC PROCEDURE RETURNS [numberOfLines: CARDINAL] = 
BEGIN RETURN[lineCount ~ MIOClnternaIDO.GetCountDl; END; 

GetStatus: PUBUC PROCEDURE [lineNumber: CARDINAL] 
RETURNS [stat: RS232CFace.DeviceStatus] = 
BEGIN 
RETURN[externaICall[lineNumber].impl.UpdateStatusO]: 
-- make certain that what we return is up to date 

END; 

Off: PUBLIC PROCEDURE [lineNumber: CARDINAL] = 
BEG!N 
MIOClnternaIDO.DecrementOnCountO; 
externaICall[lineNumber].cmds.Cleanup[]; 
externaICall[lineNumber].impl.CleanupD; 
END; 

On: PUBLIC PROCEDURE [lineNumber: CARDINAL] = 
BEGIN ., 

. [externaICall[lineNumber].emds, externaICall[hneNumber].lmpl] ~ 
MIOClnternaIDO.MakeMeANewlnstance[lineNumber]; 

MIOClnternaIDO.lncrementOnCountD; 
END; 

Put: PUBLIC PROCEDURE [ . 
lineN umber: CARDINAL, rec: RS232CEnvironment.PhysicaIRecordHandle] 
RETURNS [RS232CEnvironment.CompletionHandle] = . 
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BEGIN RETURN [external Call [lineN umber]. i mpJ.Put[ r~c]]; END; 

ResetLine: PUBLIC PROCEDURE [ 
lineN umber: CARDINAL, paramHandle: RS232CFace.ParamHandle] 
RETURNS [outcome: RS232CFace.ParameterOutcome] = 
BEGIN RETURN[externalCall [lineNumber] .cmds.ResetLine[paramHandlell; END; 

SendBreak: PUBLIC PROCEDURE [lineNumber: CARDINAL] = 
BEGIN externaICall[lineNumber].cmds.SendBreakD; END; 

SetParameters: PUBLIC PROCEDURE [ 
lineN umber: CARDINAL, paramHandle: RS232CFace.ParamHandle] 
RETURNS [outcome: RS232CFace.ParameterOutcome] = 
BEGIN RETURN [externalCali [lineNumber].cmds.SetParameters[param Handle]]; END; 

Status Wait: PUBLIC PROCEDURE [ 
lineNumber: CARDINAL, stat: RS232CFace.DeviceStatus] 
RETURNS [newstat: RS232CFace.DeviceStatus] = 
BEGIN RETURN[externaICall[lineNumber].impl.StatusWait[stat]]; END; 

TransmitNow: PUBLIC PROCEDURE [lineNumber: CARDINAL, event: CompletionHandle] 
RETURNS [byteCount: CARDINAL, status: RS232CFace.TransferStatus] = 
BEGIN 
iocb: MIOClnternaIDO.IOCBPtr +- Relative[ResidentHeapJirst64K, event]; 
IF event.type = input THEN NULL 
ELSE [byteCount, status] +- TransferWait[lineNumber, event]; 
END; 

LongPointerDifference: TYPE = MACHINE DEPENDENT RECORD [ 
IbwHalf: Zone.Base RELATIVE POINTER, highHalf: CARDINAL]; 

Relative: PROCEDURE [base, p: LONG POINTER] 
RETURNS [Zone.Base RELATIVE POINTER] = 

3 

-- computes a RELATIVE POINTER with respect to the zoneBase of zone z. No check is made t 
"0 see that p is within range of base 

INLINE BEGIN RETURN[LOOPHOLE[p - base, LongPointerDifference].lowHalf] END; . 

TransferWait: PUBLIC PROCEDURE [ 
lineN umber: CARDINAL, event: RS232CEnvironment.CompletionHandle] 
RETURNS [byteCount: CARDINAL, status: RS232CFace.TransferStatus] = 
BEGIN 
[byteCount, status] +- externaICall[lineNumber].impI.TransferWait[event]; 
END; 

END. -- RS232CHeadFr'ontEndDO 
,LOG 

Time: September 4, 1979 6:01 PM By: Bill Danielson Action: Created file' 
Time: September 12, 1979 3:17 PM By: Bill Danielson Action: Added AbortStatus 
Time: October 2, 1979 2:04 PM By: Bill Danielson Action: Modified for MIOC implementation 
Time: January 11, 1980 6:29 PM By: BJ/I Danielson Action: Moved cleanup routine t.o MIOCHardw 
.. " are module 
Time: January 17, 1980 12:57 PM By: BJ/I Danie/son Action: Modified for new face definition. 
Time: January 24, 1980 11:15 AM By: Bill Danielson Action: Fixed byte count on byte synchronou 
"s fines. 
Time: January 31, 1980 2:50 PM By: Bill Danie/son Action: New buffer allocation scheme. 
Time: March 3, 1980 12:13 PM By: Bill Danielson Action: Fix t'o prevent hang if no MIOC board. 
Time: May 7, 1980 5:48 PM By: Bill Danie/son Action: Changes for non-zero MDS and reduce MO 
"NITOR lock time. 

RS232CHeadFrontEndDO.mesa. 5-Aug-80 17:18:43 3 

RS232CHeadFrontEndDO.mesa. 5-Aug-80 17:18:43 4 

Time: May 21, 1980 11:15 AM By: Bill Danie/son Action: Eliminate ERROR on zero length blocks. 
Time: May 23, 1980 5:31 PM By: Bill Danie/son Action: MuUple line support. 

. Time: June 25, 1980 1:43 PM By: Bill Danielson Action: Auto-recognition. 
Time: July 21, 1980 4:00 PM By: Bill Danielson Action: Timeouts for autoRecognition. 
Time: August 5, 1980 11:08 AM By: Bill Danielson Action: Change for EXPORTed type of RS232C 
.... Environment. CompletionHandle. 
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-- MIOCHardwareDO.mesa 
-- Last edited: August 6, 1980 2:31 PM By: Danie/son 

DIRECTORY 
DeviceCleanup: FROM "DeviceCleanup" USING [Await, Item, Reason], 
-- Pilot mode --
DOlnputOutput: FROM "DOlnputOutput" USING [ 

ControllerNumber, GetNextController, IOPage, mioc, nullControllerNumber], 
Inline: FROM "Inline" USING [BITAND, BITOR, BITSHIFT], 
MIOClnternalDO: FROM "MIOClnternaIDO" USING [ 

Channel, ClockingType, ControllerStatusBlock, DialerLoadWord, 
DialerStatusWord, IOCBPtr, LoopbackType, maxLines, nullTimer, 
PollerCommandData, Timer, TimerAddress, TimerLoadWord, TimerMode, 
TimerModeWord, TTYPortLoadWord, TTYPortStatusWord], 

Mopcodes: FROM "Mopcodes" USING [zMISC], 
RS366Face: FROM "RS366Face" USING [GetStatusBits, SetStatusBits], 
Runtime: FROM "Runtime" USING [Call Debugger, GlobalFrame], 
Runtimelnternal: FROM "Runtimelnternal" USING [Codebase], 
SpecialSpace: FROM "SpeciaISpace'" USING [MakeCodeResident, MakeCodeSwappable], 
Zone: FROM "Zone" USING [Base, nil]; 

MIOCHardwareDO: MONITOR 
IMPORTS 

DeviceCleanup, DOlnputOutput, Inline, Runtime, Runtimelnternal, SpecialSpace, 
Zone . 

EXPORTS MIOClnternalDO, RS366Face 
BEGIN 
-- various definitions . 
currentMicrocode: PROGRAM ~ NIL; 
max Loops: CARDINAL ~ 0; 
microcodeChanceCount: CARDINAL ~ 20000; 
activeCount: CARDINAL ~ 0; 
lineCount: CARDINAL ~ 0; 
-- MIOC registers 
enableRegister: CARDINAL = 2; 
loadTimerRegister: CARDINAL = 3; 
readTimerRegister: CARDINAL = 2; 
loadDialerRegister: CARDINAL = 5; 
readDialerRegister: CARDINAL = 4; 
readTTYPortRegister: CARDINAL = 6; 
loadTTYPortRegister: CARDINAL = 13; 
clearRingLatchRegister: CARDINAL = 15; 
dialerLoadWord: ARRAY [O .. MIOClnternaIDO.maxLines) OF 

.MIOClnternaIDO.DialerLoadWord ~ ALL[[O, FALSE, FALSE, FALSE, FALSE, 0]]; 
dlsable~nmerGate: PACKED ARRAY [O .. MIOClnternaIDO.maxlin~s) OF BOOLEAN ~ ALL[ 

FALSEj; . 
stopped: PACKED ARRAY [O .. MIOClnternaIDO.maxLines) OF BOOLEAN ~ ALL[FALSE]; 
initialized: PACKED ARRAY [O .. MIOClnternaIDO.maxlines) OF BOOLEAN ~ ALL[FALSE]; 
task: ARRAY [O .. MIOClnternaIDO.maxLines) OF DOlnpLitOutput.ControllerNumber ~ 

ALL[DOlnputOutput.nuIlControllerNumber]; . 
DecrementOnCount: PUBLIC ENTRY PROCEDURE = 

BEGIN activeCount ~ activeCount - 1; END; 

GetCount: PUBLIC PROCEDURE RETURNS [numberOfLines: CARDINAL] = 
BEGIN RETURN[lineCount]; END; 

GetCSBPointer: PUBLIC PROCEDURE [line: CARDINAL] 
RETURNS [csb: LONG POINTER TO MIOClnternaIDO.ControllerStatusBlock] = 
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BEGIN 
IF line) = MIOClnternalDO.maxLines THEN RETURN[NIL] 
ELSE 

RETURN[ 
IF task[line] = DOlnputOutput.nullControllerNumber THEN NIL 

, ELSE LOOPHOLE[@DOlnputOutput.IOPage[task[line]]]]; 
END; 

GetDialerCount: PUBLIC PROCEDURE RETURNS [dialerCount: CARDINAL] = 
-- Should check dialer bits --BEGIN RETURN[lineCount]; END; 

GetStatus: PUBLIC PROCEDURE [dialerNumber: CARDINAL] 
RETURNS [getStatusBits: RS366Face.GetStatusBits] = 
BEGIN 
dialerStatusWord: MIOClnternalDO.DialerStatusWord ~ MIOClnput[ 
, task[dialerNumber], readDialerRegister]; 
getStatusBits ~ . 

[powerlndication: -dialerStatusWord.notDCEPowerlndicator, 
dataLineOccupied: -dialerStatusWord.notDataLineOccupied, 
callOriginationStatus: -d iaterStatusWo rd. notCallOrigi nationStatus, 
presentNextDigit: -dialerStatusWord.notPresentNextDigit, 
abandonCallAnd Retry: -d ialerStatusWord .notAbandonCallAnd Retry]; 

END; 

IncrementOnCount: PUBLIC ENTRY PROCEDURE = 
BEGIN activeCount ~ activeCount + 1; END; 

IssueChipCommand: PUBLIC ENTRY PROCEDURE [line: CARDINAL, command: UNSPECIFIED] 
RETURNS [result: UNSPECIFIED] = ' .. ' 
BEGIN 
ENABLE UNWIND =) NULL; 
CSB: LONG POINTER TO MIOClnternalDO.ControllerStatusBlock ~ GetCSBPointer[ 

line]; 
IF CSB.pollerCommand.commandPart.command # noCommand THEN 

RestartMicrocode[line]; 
CSB.pollerCommand ~ command; 
DoLoadTimer[line, rs232cCommand, interruptOnTerminalCount, 18432]; 
DoLoadTimer[line, rs232cCommand, squareWaveGenerator, 18432]; 
GiveMicrocodeAChance[CSB]; 
IF CSB.pollerCommand.commandPart.command # noCommand THEN 

RestartMicrocode[line]; 
re:;ult ~ CSB.pollerResults; 
END; 

LoadTimer: PUBLIC ENTRY PROCEDURE [ 
line: CARDINAL, timer: MIOClnternaIDO.Timer, 
timerMode: MIOClnternalDO.TimerMode, count: CARDINAL] = 
BEGIN DoLoadTimer[line, timer, timerMode, count]; END; 

LoadTTYPortRegister: PUBLIC PROCEDURE [ 
lineN umber: CARDINAL, ttyPortLoadWord: MIOClnternaIDO.TTYPortLoadWord]· 
RETURNS [stat: MIOClnternaIDO.TTYPortStatusWord] = 
BEGIN 
MIOCOutput[task[lineNumber], loadTTVPortRegister, ttyPortLoadWord]; 
stat.busy ~ TRUE; 
UNTIL -stat.busy DO 

stat ~ M.IOClnput[task[lineNumber], readTTYPortRegister]; END LOOP; 
END; 
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OverlayMicrocode: PUBLIC PROCEDURE [microcode: PROGRAM] RETURNS [BOOLEAN] = 
BEGIN . 
IF activeCount > 1 AND currentMicrocode # microcode THEN RETURN[FALSE]; 

cu rrentMicrocode +- microcode; 
SpeciaISpace.MakeCodeResident[currentMicrocode]; 
-- When Pilot starts swapping frames, make frame data resident for the following call. 
LoadRamAndJump[Runtimelnternal.Codebase[currentMicrocode], FALSE]; 
SpeciaISpace.MakeCodeSwappable[currentMicrocode]; 
RETURN[TRUE]; 

END; 

ResetRingLatch: PUBLIC PROCEDURE [line: CARDINAL] = 
BEGIN MIOCOutput[task[line], clearRingLatchRegister, 1]; END; 

SetClocking: PUBLIC PROCEDUP.E [ 

line: CARDINAL, clocking: MIOqlnternaIDO.ClockingType] = 
BEGIN .• 
dialerLoadWord [line] .selectLocalTlmmg +-

SELECT clocking FROM local = > TRUE, END CASE --external-- = > FALSE; 
MIOCOutput[task[line], loadDialerRegister, dialerLoadWord[line]]; 
END; 

SetLoopback: PUBLIC PROCEDURE [ 

line: CARDINAL, loopback: MIOClnternaIDO.LoopbackType]· = 
BEGIN 
dialerLoadWord [line].loopbackEnable +-

SELECT loopback FROM internal = > TRUE, ENDCASE --external-- = > FALSE; 

MIOCOutput[task[line], loadDia.lerRegister, dialerLoadWord[line]]; 
END; 

SetS tat us: PUBLIC ENTRY PROCEDURE [ 

dialerNumber: CARDINAL, setStatusBits: RS366Face.SetStatusBits] = 
BEGIN 
dialerLoadWord[dialerNumber] +-

[unused: 0, callRequest: setStatusBits.caIlRequest, 
dig itPresent: setStatusBits.d igitPresent, 
selectLocalTimi ng: d ialerLoadWord [d ialerNu mber] .selectLocalTimi ng, 
loopbackEnable: dialerLoadWord[dialerNumber].IoopbackEnable, 
digit: setStatusBits.digit]; 

MIOCOutput[ 
. task[dialerNumber], loadDialerRegister, dialerLoadWord[dialerNumber]]; 
END; 

StartTransmitter: PUBLIC PROCEDURE [line: CARDINAL] = 

~~irXmtr: MIOClnternalDO.PollerCommandData = 
[[channelA, startTransmitter, 0], 0]; . o +- IssueChipCommand[line, startXmtr]; 

END; 

DoLoadTimer: PRIVATE PROCEDURE [ 

line: CARDINAL, timer: MIOClnternalDO.Timer, 
timerMode: MIOClnternaIDO.TimerMode, count: CARDINAL] = 
BEGIN 
timerWord: MIOClnternalDO.TimerModeWord +-

[timerSelect: timer, mode: timerMode]; 
timerLoadWord: MIOClnternalDO.TimerLoadWord +-

[disableTimerGate: disableTimerGate[line], address: writeModeWord, 
unused: 0, data: 0]; 
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·timerLoadWord +- Intine.BITOR[timerLoadWord, timerWord]; 
LoadTimerRegister[line, timerLoadWord]; 
timerLoadWord.address +-

SELECT timer FROM 

rs232cCIock = > loadCounterO, 
rs232cCommand = > loadCounter1, 
ENDCASE -- printerClock -- = > loadCounter2; 

timerLoadWord.data +- Inline.BITAND[count, 377B]; 
LoadTimerRegister[line, timerLoadWord]: 
timerLoadWord.data +- Inline.BITSHIFT[count, -8]; 
LoadTimerRegister[line, timerLoadWord]; 
END; 

DisableMIOC: PRIVATE PROCEDURE [line: CARDINAL] = 
BEGIN MIOCOutput[task[line], enableRegister, 0]; END; 

EnableMIOC: PRIVATE PROCEDURE [line: CARDINAL] = 
. BEGIN MIOCOutput[task[line], enableRegister, 1]; END; 

GiveMic rocodeAChance: PRIVATE PROCEDURE [ 

. CSB: LONG POINTER TO MIOClnternaIDO.ControllerStatusBlock] = 
BEGIN 
i: CARDINAL +- 0; 
THROUGH· [O .. microcodeChanceCount] DO 

IF CSB.pollerCommand.commandPart.command noCommand THEN RETURN; 

i +- i + 1; -- TEMP--
IF i > maxLoops THEN maxLoops +- i; -- TEMP -
ENDLOOP; 

END; 

LoadTimerRegister: PRIVATE PROCEDURE [ 

line: CARDINAL, timerLoadWord: MIOClnternaIDO.TimerLoadWord] = 
BEGIN 

. timerStatus: MACHINE DEPENDENT RECORD [ 

busy: BOOLEAN, 

notRead: BOOLEAN, 

notWrite: BOOLEAN, 

notStrobe: BOOLEAN, 

address: MIOClnternalDO.TimerAddress, 
data: [0 .. 377B]]; . 

MIOCOutput[task[line], loadTimerRegister, timerLoadWord]; 
timerStatus.busy +- TRUE; 

UNTIL -timerStatus.busy DO 

timerStatus +- MIOClnput[task[line], readTimerRegister]; ENDLOOP; 

END; 

RestartMicrocode: PRIVATE PROCEDURE [line: CARDINAL] = . 

~§'B~ LONG POINTER TO MIOClnternalDO.ControllerStatusBlock +- GetCSBPointer[ 
line]; 

DisableMIOC[line]; 
-- [] +- OverlayMicrocode[currentMicrocodel; 
DoLoadTimer[line, rs232cCommand, interruptOnTerminalCount, 18432]; 
DoLoadTimer[line, rs232cCommand, squareWaveGenerator, 18432]; 
SetTimerGate[iine, TRUE]: 

EnableMIOC[line]; 
GiveMicrocodeAChance[CSB]; . 
IF CSB.pollerCommand.commandPart.command # noCommand THEN 
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Runtime.CaIiDebugger["RS232CMicrocode Is Very Dead II L]; 
END; 

SetTimerGate: PRIVATE PROCEDURE [line: CARDINAL, gate: BOOLEAN] = 
BEGIN 
timerLoadWord: MIOClnternalDO.TimerLoadWord +-

[disableTimerGate: -gate, address: nop, unused: 0, data: 0]; 
disableTimerGate[line] +- -gate; 
LoadTimerRegister[line, timerLoadWord]; 
END; 

MIOClnput: PRIVATE PROCEDURE [ 
task: DOlnputOutput.ControllerNumber, register: UNSPECIFIED] 
RETURNS [data: UNSPECiFIED] = INLINE 
BEGIN RETURN[lnput[task*16 + register]]; END; 

MIOCOutput: PRIVATE PROCEDURE [ 
task: DOlnputOutput.ControllerNumber, register: UNSPECIFIED, 
data: UNSPECIFIED] = INLINE BEGIN Output[data, task*16 + register]; END; 

Input: PRIVATE PROCEDURE [reg: UNSFECIFIED] RETURNS [data: UNSPECIFIED] = 
MACHINE CODE BEGIN Mopcodes.zMISC, 5; END; 

Output: PRIVATE PROCEDURE [data: UNSPECIFIED, reg: UNSPECIFIED] = MACHINE CODE 
BEGIN Mopcodes.zMISC, 6; Etm; 

LoadRamAndJump: PRIVATE PROCEDURE [LONG POINTER, BOOLEAN] = MACHINE CODE 
BEGIN Mopcodes.zMISC, 3; END; 

-- C;;leanup and Initialization procedures 

InitializeRS232: PUBLIC PROCEDURE [line: CARDINAL] = 
BEGIN 
SetupCleanup[line]; 
IF -initlalized[line] THEN BEGIN InitializeCSB[line]; EnableMIOC[line]; END; 
initialized[line] +- TRUE; 
END; 

InitializePrinter: PUBLIC ENTRY PROCEDURE [line: CARDINAL, mask:. UNSPECIFIED] = 
BEGIN 
CSB: LONG POINTER TO MIOClnternalDO.ControllerStatusBlock +- GetCSBPointer[ 

line]; 
IF -initialized[line] THEN BEGIN SetupCleanup[line]; InitializeCSB[line]; END; 
CSB.printerWakeup +- mask; 
IF -initialized[line] THEN EnableMIOC[line]; 
initialized[line] +- TRUE; 
END; 

SetupCleanup: PRIVATE PROCEDURE [line: CARDINAL] = 
BEGIN 
item: DeviceCleanup.ltem; 
reason: DeviceCleanup.Reason; 
miocEnableRegister: CARDINAL +- (task[line]*16) + enableRegister; 
DO 

reason +- DeviceCleanup.Await[@item]; 
SELECT reason FROM 

turnOn =) 
BEGIN 
IF stopped[line] THEN Output[1, miocEnableRegister]; 
stopped[line] +- FALSE; 
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END; 
turnOff, kill =) 

BEGIN Output[O, miocEnableRegister]; stopped[line] +-. TRUE; END; 
ENDCASE; 

ENDLOOP; 
_ END; 

InitializeCSB: PRIVATE PROCEDURE [line: CARDINAL] = 
BEGIN . 
CSB: LONG POINTER TO MIOClnternalDO.ControllerStatusBlock +- GetCSBPointer[ 

line]; 
CSBt +-

[printerWakeup: 0, notUsedYet1: ALL [0] , 
polierCommand: [[channeIA, noCommand, 0], 0], 
polierResults: [[channeIA, noCommand, 0], 0], 
initialTimeoutCount: MIOClnternalDO.nullTimer, 
currentTimeoutCount: MIOClnternalDO.nullTimer, outputChain: Zone.nil, 
inputChain: Zone.nil, wakeup: 0, notUsedYet2: 0, reg5Data:, reg3Data:, 
notUsedYet4: 0, status: [0, FALSE, FALSE, FALSE], tables: [NIL, 0, 0]]; 

DoLoadTimer[line, rs232cCommand, squareWaveGenerator, 18432]; 
-- Start poller--
SetTimerGate[line, TRUE]; 
END; 

-- MAIN PROGRAM --

line: CARDINAL; 
currentT ask: DOlnputOutput.ControlierNumber +-

DOlnputOutput.nuIIControllerNumber; 
SpeciaISpace.MakeCodeResident[Runtime.GlobaIFrame[GetCSBPointer]]; 
FOR line IN [O .. MIOClnternaIDO.maxLines) DO 

IF ~ 

(task[line] +- DOlnputOutput.GetNextController[ 
DOlnputOutput.mioc, currentTask]) # DOlnputOutput.nullControllerNumber 

THEN BEGIN lineCount +- IineCount + 1; currentTask +- task[line]; END; 
·ENDLOOP; . 

FOR line IN [0 . .IineCountl2) DO 
-- Flip entry to make board order correct -
currentTask +- task[line]; 
task[line] +- task[lineCount - 1 - line]; 
task[lineCount - 1· - line] +- currentTask; 
ENDLOOP; 

FOR line IN [O .. lineCount) DO InitializeRS232[line]; ENDLOOP; 
END. --MIOCHardwareDO 

LOG 

6 

Time: January 11, 1980 6:11 PM By: Bill Danielson Action: Modified to use O/SFac~ and DOlnput 
"Output to local M/OC board. 
Time: January 11, 1980 6:29 PM By: Bill Danielson Action: Added cleanup routines. 
Time: January 17, 1980 5:25 PM By: Bill Danielson Action: Converted to Pilot from Alto Emulation 
"'''' 
Time: January 22, 1980 5:02 PM By: Bill Danielson Action: Modified for new status and dataLost 
··code. 
Time: January 24, 1980 2:50 PM By: Bill Danielson Action: Combined AltoEm and Pilot code into 
"single module. . 
Time: January 31, 1980 11:34 AM By: Bill Danielson Action: Removed export of Zone.nil from Pilo 
'" "'t version. 
Time: February 7, 1980 4:27 PM By: McJones Action: Removed unnecessary deviceHandle varia 
"''''ble in initialization. 
Time: March 3! 1980 12:08 PM By: Danielson Action: Fix to prevent hang if no MIOC board. 
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Time: March 4, 1980 5:18 PM By: Danielson Action: Get CSB address from DOlnputOutput. 
Time: March 21, 1980 3:41 PM By: Danielson Action: Remove tables from global frame. 

7 

Time: March 24, 1980 11:53 AM By: Danielson Action: Reload microcode on debugger world swa 
"''''ps. 
Time: May 8, 1980 1:50 PM By: Danielson Action: Added cleanup code for printer and removed A 
HltoEmulation code. 
Time: May 12, 1980 6:09 PM By: Artibee Action: Fix to Printer cleanup proc to enable MIOC at tur 

, "''''nan. 
Time: May 21, 1980 11:47 AM By: Danielson Action: Replace task = 0 with task = DOlnputOutput 
'" "'.nul/Controller. 
Time: Mf3.Y 22, 1980 3:21 PM By: Danielson Action: Multiple line support. 
Time: June 25, 1980 2:51 PM By: Artibee Action: Replace RS232CMicrocodelsVeryDead ERROR 
'" "'with Cal/Debugger. 
Time: July 1, 1980 10:53 AM By: Danielson Action: Pagefix module earlier in start trap and load T 
. "'*TY microcode to try and eliminate bug during startup . 

. Time: July 10, 1980 10:19 AM By: Danielson Action: Modifed to implement RS366 head with sepa 
** rate input and output bits. . 
Time: July 22, 1980 3:43 PM By: Danielson Action: TTY port code . 

. Time: August 6; 1980 '2:31 PM By: Danielson Action: Fixed TTY port code to work with multiple lin 
"'*es. 
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-- M/OCCommlmplDO.mesa 
-- Last edited: . September 8, 1980 3:57 PM By: Danielson 

DIRECTORY 
ByteBlt USING [ByteBlt], 
Environment USING (Block, Byte, bytesPerWord], 
Inline USING [LongCOPY], 
MIOClnternalDO USING [ 

ControllerStatusBlock, GetCSBPointer, Impl, IOCB, IOCBPtr, IssueChipCommand 
LatchB~tType, LonglOCBPtr, PollerCommandData, QueueType, ReadRegO, ReadReg1, 
ResetRmgLatch, ResetStatusCommand, StartTransmitter, State, WriteRegO], 

Process USING [ 
MsecToTicks, Priority, SetPriority, SetTimeout, InitializeCondition, Yield], 

Pro~esslnternal USING [AllocateNakedCondition, DeallocateNakedCondition], 
ResldentHeap USING [MakeNode, FreeNode, first64K], 
RS232CEnvironment USING [ . 

CompletionHandle, LineType,' PhysicalRecord, PhysicalRecordHandle], 
RS232CFace USING [Dev.iceStatus, ParamHandle, TransferStatus], 
Heap USING [Create, Delete, FreeNode, MakeNode], 
Special Heap USING [MakeResident, MakeSwappable], 
Runtime USING [CallDebugger, SelfDestruct], 
Zone USING [Base, nil, Status]; 

MIOCCommlmpIDO: MONITOR 
IMPORTS 
Byte~lt, Heap, Inline, MIOClnternalDO, Process, Processlnternal, ResidentHeap, 
Runtime, Special Heap, Zone 

EXPORTS MIOClnternalDO, RS232CEnvironment = 
BEGIN . 
-- various definitions 
Completio'nHandle: PUBLIC TYPE = MIOClnternaIDO.LongIOCBPtr; 
wakeUp: LONG POINTER TO CONDITION; 
-- gets naked notify when microcode does something interesting -
pollerTimeout: CONDITION; -- polfer timeout --
statusChange: CONDITION; -- wakes up on status change -
aMoment: CONDITION; -- short timeout for cleanup yielding -
interrupt: PROCESS; 
poll: PROCESS; 
csmPriority: Process.Priority +- 3; 
-7 Someday, this will come from a central defs file. 
line: CARDINAL; 
ending: BOOLEAN +- FALSE; 
inputlOCBCount, outputlOCBCount, statusWaitCount: CARDINAL +- 0; 
inputStart, outputStart: MIOClnternaIDO.State; 
syncBuffer: PACKED ARRAY [0 .. 12B] OF Environment.Byte +- ALL[252B]; 
syncs: Environment.Block +- [@syncBuffer, 0, 0]; 
filiBuffer: PACKED ARRAY [0 .. 2B) OF Environment.Byte .... ALL[3nB]; 
-- Must be 0 .. 2 due to Mesa 6 packing --
fills: Environment.Block +- [@fiIIBuffer, 0, 1]; 
IineType: RS232CEnvironment.LineType +- asynchronous; 
CSB: LONG POINTER TO MIOClnternaIDO.ControlierStatusBlock· 
bufferZone: UNCOUNTED ZONE;. ' 
--log Size: CARDINAL = 5; 
-- nextLogEntry: CARDINAL +- 0; 
--log Buffer: ARRA Y [O .. logSizeJ OF LogBufferType +- ALL [fLOOPHOLE[O], NIL]]; 
-- LogBufferType: TYPE = RECORD [ 
-- iocb: M/OClnternaIDO.lOCBPtr, 
-- bufferPtr: LONG POINTER TO ARRA Y OF Environment.Bytej; 
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statusLocked, awaitingStatusLock: BOOLEAN +- FALSE; 
statusUnlocked: CONDITION; 
aborting Status: BOOLEAN +- FALSE; 
readBreak: BOOLEAN +- TRUE; 
currentStatus: RS232CFace.DeviceStatus +-

[FALSE, FALSE, FALSE, FALSE, FALSE, FALSE, FALSE]; 
inQueueStart: MIOClnternaIDO.IOCBPtr +- Zone.nil; 
inQueueEnd: MIOClnternalDO.lOCBPtr +- Zone.nil; 
outQueueStart: MIOClnternaIDO.IOCBPtr +- Zone. nil; 
outQueueEnd: MIOClnternalDO.lOCBPtr +- Zone.nil; 
impl: MIOClnternalDO.lmpl +-

[Ab0'1Status: AbortStatus, AbortQueue: AbortQueue, AbortToplOCB: AbortToplOCB, 
ClearLatchBit: ClearLatchBit, Cleanup: Cleanup, Get: Get, . 
InitializeSyncBlock: InitializeSyncBlock, Put: Put, 
SetStartStates: SetStartStates, StatusWait: StatusWait, 
TransferWait: TransferWait, UpdateStatus: UpdateStatus]; 

-- procedures (listed alphabetically) 
. AbortQueue: PUBLIC PROCEDURE [type: MIOClnternaIDO.QueueType] = 

BEGIN -- Abort all outstanding IOCBs, microcode has been stopped -
iocb: MIOClnternaIDO.lOCBPtr; 
SELECT type FROM' 

input => 
UNTIL inputlOCBCount = 0 DO 

-- inputlOCBCount not monitored since only read --
IF (iocb +- CSB.inputChain) # Zone.nil THEN AbortTopIOCB[iocb]; 
WaitAMomentO; 
ENDLOO?; 

output => 
UNTIL outputlOCBCount = 0 DO 

-- outputlOCBCount not monitored since only read --
IF (iocb +- CSB.outputChain) # Zone.nil THEN AbortTopIOCB[iocb]; 
WaitAMomentO; 
ENDLOOP; 

ENDCASE; 
END; 

AbortStatus: PUBLIC ENTRY PROCEDURE = 
BEGU. -- Abort all outstanding Status Waits -
resetCSB: MIOClnternalDO.ResetStatusCommand +

[commandPart: [channeIA, resetStatus, 0], 
dataPart: [dataLost: TRUE, event: TRUE]]; 

resetStatuslnterrupts: MIOClnternalDO.WriteRegO +-
'[co~mand: [channeIA, writeChip, 0], data: [null. resetExternalStatus, 0]]; 

abortmgStatus +- TRUE; 
WHILE statusWaitCount > 0 DO BROADCAST statusChange; WAIT aMoment; ENDLOOP; 
currentStatus +- [FALSE, FALSE, FALSE, FALSE, FALSE, FALSE, FALSE]; o +- MIOClnternaIDO.lssueChipCommand[line, resetCSB]; o +- MIOClnternaIDO.lssueChipCommand[line, resetStatuslnterrupts]; 
MIOClnternaIDO.ResetRingLatch[line]; 
aborting Status +- FALSE; 
END; 

AbortToplOCB: PUBLIC PROCEDURE [iocb: MIOCLnternaIDO.lOCBPtr] = . 
BEGIN IF RemoveTopIOCBFromCSBQueue[iocb] THEN 0 +- CompleteTheIOCB[iocb]; END; 

Cleanup: PUBLIC PROCEDURE = 
BEGIN -- Free buffers and kill all processes -
ending +- TRUE; 
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-- THROUGH [O .• logSize) DO 
--IF log8uffer[nextLogEntry].iocb # Zone.nil THEN 
-- BEGIN 
-- [] ~ ResidentHeap.FreeNode[logBuffer[nextLogEntry].iocb]; 
-- Heap.FreeNode[bufferZone, 10gBuffer[nextLogEntry].bufferPtr]; 
--logBuffer[nextLogEntry] ~ [Zone. nil, NIL]; 
-- END; 
-- nextLogEntry ~ (nextLogEntry + 1) MOD 10gSize; 
--ENDLOOP; 
CSB.wakeup ~ 0; 
SpeciaIHeap.MakeSwappable[bufferZone] ; 
Heap.Delete[bufferZone]; 
ForcelnterruptO; 
JOIN interrupt; 
ForcePollerWakeupO; 
JOIN poll; 
Processlnternal.DeallocateNakedCondition[wakeUp]; 
ending ~ FALSE; 
IF line # 0 THEN Runtime.SelfDestructO; 
END; 

ClearLatchBit: PUBLIC ENTRY PROCEDURE [type: MIOClnternaIDO.LatchBitType] = 
BEGIN 
SELECT type FROM 

breakDetected = > 
BEGIN currentStatus.breakDetected ~ FALSE; NOTIFY pollerTimeout; END; . 

dataLost => 
BEGIN 
resetStatusDataLost: MIOClnternalDO.ResetStatusCommand +-

[command Part: [channelA, resetStatus, 0], dataPart: [dataLost: TRUE]1; 
o ~ MIOClnternaIDO.lssueChipCommand[line, resetStatusDataLost]; 
END; 

ringHeard =: > BEGIN currentStatus.ringHeard ~ FALSE; END; 
ENDCASE; 

END; 

Get': PUBLIC PROCEDURE [rec: RS232CEnvironment.PhysicaIRecordHandle] 
RETURNS [Completion Handle] = 
BEGIN 
GetBlock: TYPE = RECORD [ 

record: RS232CEnvironment.PhysicaIRecord, 
buffer: PACKED ARRAY OF Environment.Byte]; 

localStatus: Zone.Status; 
blockPtr: LONG POINTER TO GetBlock; 
dataLength: CARDINAL; 
iocb: MIOClnternaIDO.IOCBPtr ~ Zone.nil; 
iocbLong: MIOClnternaIDO.LongIOCBPtr; 
-- The following block is defined so that the UNWIND can access local variables 
BEGIN 
ENABLE 

UNWIND => 
BEG!N 
-- Also return data buffer if it's allocated 
-- Return IOCB and release monitor lock 
IF iocb # Zone.nil THEN 0 ~ ResidentHeap.FreeNode[iocb]; 
END; 

-- Obtain an 10CB 
DO 

-- until EXIT 
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[iocb, localStatus] ~ ResidentHeap.MakeNode[sIZE[MIOClnternaIDO.lOCB], a4]; 
IF localStatus = okay THEN EXIT; 
Process. Yield []; 
END LOOP; 

iocbLong ~ @ResidentHeapJirst64K[iocb]; 
-- Determine the size of and obtain the resident buffer required 
dataLength ~ 

rec.header.stoplndexPlusOne - rec.header.startlndex + 
rec.body.stoplndexPlusOne - rec.body.startlndex + 
rec.trailer.stoplndexPlusOne - rec.trailer.startlndex; 

blockPtr ~ Heap.MakeNode[ 
bufferZone, 
(dataLength + 1)/Environment.bytesPerWord + SIZE[ 

RS232CEnvi ronment. PhysicalRecordll; 
Inline.LongCOPY[ 

from: rec, to: @blockPtr.record, 
nwords: slzE[RS232CEnvironment.PhysicaIRecord]]; 

-- initialize 10CB 
LOOPHOLE[iocbLong, LONG POINTER]'!' +- 0; 
Inline.LongCOPY[ 

from: iocbLong, to: iocbLong + 1, nwords: slzE[MIOClnternaIDO.lOCB] - 1]; 
iocbLong.currentState +- inputStart; 
iocbLong.buffer +- @blockPtr.buffer; 
iocbLong.maxCount ~ dataLength; 
iocbLong.type +- input; 
ProceSs.lnitializeCondition[@ResidentHeap.first64K[iocb].synch, 500]; 
IncrementinputlOCBCountO; 
IF dataLength = 0 THEN ForceIOCBComplete[iocb] ELSE Enqueueln[iocb]; 
RETURN[iocbLong]; 
END; 
END; 

Initialize: PUBLIC PROCEDURE [currentLine: CARDINAL] 
,RETURNS [impIHandle: LONG POINTER TO MIOClnternalDO.lmpl] = 
BEGIN 
line ~ currentLine; 
bufferZone ~ Heap.Create[ 

initial: 2, increment: 2, largeNodeThreshold: Space.wordsPerPage*2]; 
SpeciaIHeap.Make,Resident[bufferZone]; 
-- Specia/Space.MakeCodeResident[Runtime.GlobaIFrame[lnterruptProcess]]; 
CSB ~ MIOClnternaIDO.GetCSBPointer[line]; 
currentStatus ~ [FALSE, FALSE, FALSE, FALSE, FALSE, FALSE, FALSE]; 
[cv: wakeUp, mask: CSB.wakeup] ~ Processlnternal.AllocateNakedConditionO; 
Process.SetTimeout[ wakeU p, Process.Msec To Ticks[1 0000]]; 
inputlOCBCount fo outputlOCBCount fo statusWaitCount ~ 0; 
AbortStatus[]; 
interrupt ~ FORK InterruptProcess; 
poll ~ FORK Poller; 
implHandle ~ @impl; 
END; 

'InitializeSyncBlpck: PUBLIC PROCEDURE [paramHandle: RS232CFace.ParamHandle] = 
BEGIN -- Set up SYN block and save current line type --
i: INTEGER; 
syncs.stoplndexPlusOne ~ paramHandle.syncCount + 3; 
FOR i IN [3 .. 12B] DO syncBuffer[i] +- paramHandle.syncChar; ENDLOOP; 
line Type ~ paramHandle.lineType; 
END; 
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MakeMeANewlmpl: PUBLIC PROCEDURE [currentLine: CARDINAL] 
RETURNS [impIHandle: LONG POINTER TO MIOClnternalDO.lmpl] = 
BEGIN 
IF currentLine = 0 THEN RETURN[lnitialize[currentLinell 
ELSE 

BEGIN 
frame: POINTER TO FRAME[MIOCCommlmpIDO] ... NEW MIOCCommlmpIDO; 
RETURN [frame.1 nitial ize[ cu rrentLine]]; 
END; 

END; 

Put: PUBLIC PROCEDURE [ree: RS232CEnvironment.PhysicaIReeordHandle] 
RETURNS [Completion Handle] = 
BEGIN 
loealStatus: Zone.Status; 
bufferPtr: LONG POINTER; 
dataLength: CARDINAL; 
block: Environment.Block; 
iocbLong: MIOClnternaIDO.LongIQCBPtr; 
iocb: MlOClnternaIDO.IOCBPtr'" Zone.nil; 
-- The following block is defined so that the UNWIND can access local variables 
BEGIN 
ENABLE 

UNWIND =) 

BEGIN 
-- Also return data buffer if it's allocated 
-- Return IOCB and release monitor lock 
IF iocb # Zone. nil THEN 0 ... ResidentHeap.FreeNode[iocb]; 
END; 

-- Obtain an IOCB 
DO 

-- until EXIT 
[iocb, iocalStatus] ... ResidentHeap.MakeNode[slzE[MIOClnternaIDO.lOCB], a4]; 
IF localStatus = okay THEN EXIT; 
Process.Yield[]; 
ENDLOOP; 

iocbLong +- @ResidentHeap.first64K[iocb]; 
-- Determine the size of and obtain the resident buffer required 
dataLength ... 

rec.header.stopindexPlusOne - rec.header.startlndex + 
rec.bcdy.stoplndexPlusOne - rec.body.startlndex + 
rec.trailer.stoplndexPlusOne - rec.trailer.startlndex + 
(IF IineType = byteSynchronous THEN syncs.stoplndexPlusOne + 1 ELSE 0); 

-- Copy all three of the clients buffers into one resident buffer 
IF dataLength # 0 THEN " 

BEGIN 
bufferPtr ... Heap.MakeNode[ . 

bLifferZone, {dataLength + 1)/Environment.bytesPerWord]; 
block +- [bufferPtr, 0, dataLength]; . 
IF IineType = byteSynchronous THEN 

bJock.startlndex ... 
block.startlndex + ByteBIt.ByteBlt[to: block, from: syncs]; 

block.startlndex ... 
block.startlndex + ByteBIt.ByteBlt[to: block, from: rec.header]; 

block.startlndex ... 
block.startlndex + ByteBIt.ByteBlt[to: block, from: ree.body]; 

bloek.startlndex ... 
block.startlndex + ByteBIt.ByteBlt[to: block, from: rec.trailer]; 

iF IineType = byteSynehronous THEN 
block.startlndex ... 
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block.startlndex + ByteBlt.ByteBlt[to: block, from: fills]; 
END; 

-- initialize IOCB 
LOOPHOLE[iocbLong, LONG POINTER]'t ... 0; 
Inline.LongCOPY[ 

from: iocbLong, to: iocbLong + 1, nwords: slzE[MIOClnternaIDO.lOCB] - 1]; 
iocbLong.currentState ... outputStart; 
iocbLong.buffer +- bufferPtr; 
iocbLong.maxCount ... dataLength; 
iocbLong.type7'" output; 
Process.lnitializeCondition[@iocbLong.syneh, SOD]; 
IncrementOutputIOCBCount[]; 
IF dataLength = 0 THEN ForceIOCBComplete[iocb] ELSE EnqueueOut[ioeb]; 
RETURN[iocbLong]; 
END; 
END; 

. SetStartStates: PUBLIC PROCEDURE [ 
input: MIOClnternalDO.State, output: MIOClnternaIDO.State] = 
BEGIN inputStart ... input; outputStart ... output; END; 

StatusWait: PUBLIC PROCEDURE [stat: RS232CFace.DeviceStatus] 
RETURNS [newstat: RS232CFace.DeviceStatus] = 
BEGIN 
IncrementStatusWaitCou nt[]; 
newstat ... UpdateStatus[]; 
WHILE -abortingStatus 'AND stat = newstat DO " 

AwaitStatusChange[]; newstat +- UpdateStatusO; ENDLOOP; 
DecrementStatus Wait Co untO; 
END; 

TransferWait: PUBLIC PROCEDURE [event: CompletionHandle] 
RETURNS [byteCount: CARDINAL, status: RS232CFace.TransferStatus] = 
BEGIN 
bufferPtr: LONG ORDERED POINTER; 
block: Environment.Block; 
deviceStatus: RS232CFace.DeviceStatus; 
record: LONG POINTER TO RS232CEnvironment.PhysicaIRecord; 
iocb: MIOClnternaIDO.IOCBPtr; 
10calByteCount: CARDINAL; 
localStatus: RS232CFace.TransferStatus +- success; 
bitChecksum: MIOClnternalDO.ReadReg1; 
iocb ... Relative[ResidentHeapJirst64K, event]; 
IF iocb = Zone.nil THEN Runtime.CaIlDebugger["IOCB Should Not be NIL"L]; 
WaitForIOCBComplete[iocb]; 
10caiByteCount ... 

event.offset - event.start -
(IF IineType = byteSynchronous AND eventtype output THEN 
syncs.stoplndexPlusOne + 1 ELSE 0); 

loc::alStatus "+- evenUransferCompletion; 
IF evenUype = input AND localStatus = success THEN 

BEGIN 
SELECT IineType FROM 

asynchronous =) 

BEG!N 
IF event.checksum it' 0 THEN localStatus ... checksumError; 
IF event.status.crcFramingError THEN localStatus ... asynchFramingError; 
END; 
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byteSynchronous = > 
BEGIN IF event.checksum # 0 THEN localStatus +- checksumError; END; 

bitSynchronous = > 
BEGIN 
bitChecksum +- LOOPHOLE[event.checksum, MIOClnternaIDO.ReadReg1]; 
IF bitChecksum.crcFramingError THEN localStatus +- checksumError; 
END; 

ENDCASE; 
IF event.status.receiverOverrun THEN localStatus +- dataLost; 
IF event.status.parityError THEN localStatus +- parityError; 
END; 

bufferPtr +- LOOPHOLE[event.buffer]; 
•• for input operations, this value is overwritten below 
•• For inputs, copy from resident buffer to client's buffers and check CRC 
IF evenUype = input THEN . 

BEG!N 
deviceStatus +- currentStatlis; 
IF 

(localStatus = success AND 
(deviceStatus.dataLost OR deviceStatus.breakDetected» THEN 

localStatus +- device Error; 
block +- [bufferPtr, 0, locaIByteCount]; 
record +- bufferPtr +- bufferPtr - slzE[RS232CEnvironment.PhysicaIRecord]; 
block.startlndex +-

block.startlndex + ByteBIt.ByteBlt[to: record.header, from: block];. 
block.startlndex +-

block.startlndex + ByteBIt.ByteBlt[to: record.body, from: block]; 
block.startlndex +-

block.startlndex . + ByteBIt.ByteBlt[to: record.trailer, from: block]; 
IF bloc}<.startlndex # block.stopli"ldexPlusOne THEN 

Runtime.CaIlDebugger["We Should Have Moved Exactly Everything"L]; 
END; 

FreeBuffers[iocb, bufferPtr]; 
RETuRN[localByteCount, locaIStatus]; 
END; 

UpdateStatus: PUBLIC PROCEDURE RETURNS [stat: RS232CFace.DeviceStatus] = 
BEGIN 
gotBreak: BOOLEAN +- FALSE; 

. readRegO: MIOClnternalDO.PollerCommandData +- [[channeIA, readChip, 0], 0]; 
regO: MIOC!nternaIDO.ReadRegO +- MIOClnternaIDO.lssueChipCommand[ 

line, readRegO]; 
resetStatusEvent: MIOClnternalDO.ResetStatusCommand +-

[command Part: [channelA, resetStatus, 0], dataPart: [event: TRUE]]; 
GetStatusLockD; o +- MIOClnternaIDO.lssueChipCommand[line, resetStatusEvent]; 
IF readBreak AND regO.break AND IineType = asynchronous THEN 

BEGIN gotBreak +- TRUE; readBreak +- FALSE; END; 
IF .... readBreak AND .... regO.break AND "'currentStatus.breakDetected THEN 

readBreak +- TRUE; 
stat +-

[dataLost: CSB.status.dataLost, 
breakDetected: currentStatus.breakDetected OR gotBreak, 
clearToSend: regO.clearToSend, dataSetReady: .... regO.notDataSetReady, 
carrierDetect: ... regO.carrierDetect, 
ringHeard: currentStatus.ringHeard OR regO.ringlndicatorLatch, 

. ring Indicator: regO.ringlndicatorLatch]; 
IF regO.ringlndicatorLatch THEN MIOClnternaIDO.ResetRingLatch[line]; 
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. BroadcastStatusChange[stat]; 
ReleaseStatusLock[]; 
END; 

AwaitPollerTimeout: ENTRY PROCEDURE = BEGIN WAIT pollerTimeout; END; 

AwaitStatusChange: ENTRY PROCEDURE = BEGIN WAIT statusChange; END; 

BroadcastStatusChange: ENTRY PROCEDURE [stat: RS232CFace.DeviceStatus] = 
BEGIN 
IF stat # currentStatus THEN 

BEGI!" currentStatus +- stat; BROADCAST statusChange; END; 
END; 

CompleteThelOCB: ENTRY PROCEDURE [iocb: MIOClnternaIDO.lOCBPtr] 
RETURNS [nextIOCB: MIOClnternaIDO.lOCBPtr] = 
BEGIN 
.- The IOCB has already been removed from the CSB chain by the microcode. 
.- For now, alllOCB completions cause a NOTIFY 
ResidentHeap.first64K[iocb].completed +- TRUE; 
nextlOCB +- ResidentHeap.first64K[iecb].next; 
NOTIFY ResidentHeap.first64K[iqcb].synch; 
SELECT ResidentHeap.first64K[iocb].type FROM 

input c:) 

IF inQueueStart = iocb THEN 
BEGIN 
inQueueStart +- nextlOCB; 
IF nextlOCB = Zone.nil THEN inQueueEnd +- Zone.nil; 
END' 

. output' => 
IF outQueueStart = iocb THEN 

BEGIN 
outQueueStart +- nextlOCB; 
IF nextlOCB = Zone.nil THEN outQueueEnd.+- Zone.nil; 
END; 

ENDCASE; 
RETURN; 
END; 

DecrementStatusWaitCount: ENTRY PROCEDURE = 
BEGIN statusWaitCount +- statusWaitCount - 1; END; 

Enqueueln: ENTRY PROCEDURE [iocb: MIOClnternaIDO.IOCBPtr] = 
BEGIN 
IF inQueueEnd # Zone.nil THEN ResidentHeap.first64K[inQueueEnd].next +- iocb; 
inQueueEnd +- iocb; 
IF inQueueStart = Zone.nil THEN inQueueStart +- iocb; . 
IF CSB.inputChain = Zone.nil AND ResidentHeapJirst64K[iocb].currentState # 

377B THEN CSB.inputChain +- iocb; 
END; 

EnqueueOut: ENTRY PROCEDURE [iocb:' MIOClnternaIDO.lOCBPtr] = 
BEGIN . 
IF outQueueEnd # Zone.nil THEN ResidentHeap.first64K[outQueueEnd].next +- iocb; 
outQueueEnd +- iocb; 
IF outQueueStart = Zone.nil THEN outQueueStart +- locb; 
IF CSB.outputChain = Zone.nil AND ResidentHeap.first64K[iocb].currentState # 

3778 THEN . 
BEGIN CSB.outputChain +- iocb; MIOClnternaIDO.StartTr~nsmitter[line]; END; 
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END; 

ForcelOCBComplete: ENTRY PROCEDURE [iocb: MIOClnternaIDO.lOCBPtr] = 
BEGIN 
ResidentHeap.first64K[iocb].completed +- TRUE; 
NOTIFY ResidentHeapJirst64K[iocb].synch; 
END; 

ForcePollerWakeup: ENTRY PROCEDURE = BEGIN NOTIFY pollerTimeout; END; 

Forcelnterrupt: ENTRY PROCEDURE = BEGIN NOTIFY wakeUpt; END; 

Free8uffers: ENTRY PROCEDURE [ 
iocb: MIOClnternaIDO.IOCBPtr, bufferPtr: LONG POIN!ER] = 
BEGIN 
SELECT ResidentHeapJirst64K[iocb].type FROM 

input = > inputlOCBCount +- inputlOCBCount • 1; 
output =) outputlOCBCount +- outputlOCBCount· 1; 
END CASE; 

--IF 10gBuffer[nextLogEntry}.iocb # Zone.nil THEN 
•• BEGIN 
•• [] +- ResidentHeap.FreeNode[logBuffer[nextLogEntry}.iocb}; 
•• Heap.FreeNode[bufferZone, 10gBuffer[nextLogEntry}.bufferPtr}; 
··END; 
·-logBuffer[nextLogEntry} +- [iocb, bufferPtr]; 
-- nextLogEntry +- (nextLogEntry + 1) MOD 10gSize; o +- ResidentHeap.FreeNode[iocb]; 
Heap.FreeNode[bufferZone, bufferPtr]; 
END; 

GetStatusLock: ENTRY PROCEDURE = 
BEGIN 
WHILE statusLocked DO awaitingStatusLock +- TRUE; WArT statusUnlockec:l; END LOOP; 
statusLocked '+- TRUE; 
END; 

Inc rementinputlOCBCount: ENTRY PROCEDURE = 
BEGIN inputlOCBCount +- inputlOCBCount + 1; END; 

IncrementOutputlOCBCount: ENTRY PROCEDURE = 
BEGIN outputlOCBCount .... outputlOCBCount + 1; END; 

Inc'rementStatusWaitCount: ENTRY PROCEDURE = 
BEGIN statusWaitCou·nt +- statusWaitCount + 1; END; 

InterruptProeess: PROCEDURE = 
BEGIN 
iocb: MIOClnternaIDO.IOCBPtr; 
Process.SetPriority[csmPriority]; 
DO 

-- Later, consider jf channel code should ever go away, once started. 
WaitForWakeUp[]; 
IF ending THEN RETURN; 
IF CSB.status.event OR CSB.status.dataLost THEN ForeePollerWakeup[]; 
--Issue NOTIFY's on completed output loeBs 
iocb .... outQueueStart; 
WHILE iocb # Zone.nil DO 

-- As long as there are completed output loeBs 
BEGIN 
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IF ResidentHeapJirst64K[iocb].currentState # 3778 THEN GO TO outputDone; 
[iocb] +- CompleteTheIOCB[iocb]; 
END; 
REPEAT outputDone = > NULL; 
ENDLOOP; 

--Issue NOTIFY's on completed input IOeBs 
iocb +- inQueueStart; 
WHILE iocb # Zone.nil DO 

-- As long as there are completed input IOeBs 
BEGIN 
IF ResidentHeapJirst64K[iocb].currentState # 3778 THEN GO TO inputDone; 
[iocb] +- CompleteTheIOC8[iocb]; 
END; 
REPEAT inputDone =) NULL; 
ENDLOOP; 

ENDLOOP; 
END; 

LongPointerDifference: TYPE = MACHINE DEPENDENT RECORD [ 
lowHalf: Zone.Base RELATIVE POINTER, highHalf: CARDINAL]; 

Polle r: PROCEDURE = 
BEGIN 
DO AwaitPollerTimeout[]; IF ending THEN RETURN; [] +- UpdateStatus[]; ENDLOOP; 
END; 

Relative: PROCEDURE [base, p: LONG' POINTER] 
RETURNS [Zone. Base RELATIVE POINTER] = 

10 

_. compu.tes a RELA TIVE POINTER with respect to the zoneBase of zone z. No check is made t 
"0 see that p is within range of base 

INLINE BEGIN RETURN[LOOPHOLE[p • base, LongPointerDifference].IowHalf] END; 

ReleaseStatusLock: ENTRY PROCEDURE = 
BEGIN 
statusLocked +- FALSE; 

·IF awaitingStatusLoek THEN 
BEGIN NOTIFY statusUnloekec:l; awaitingStatusLock +- FALSE; END; 

END; 

RemoveToplOCBFromCSBQueue: PRIVATE ENTRY PROCEDURE [ 
ioeb: MIOClnternaIDO.IOCBPtr] RETURNS [removedFromQueue: BOOLEAN] = 
BEGIN 
IF ioeb = CSB.inputChain THEN 

BEGIN 
ResidentHeap.first64K[ioeb].transferCompletion +- aborted; 
CSB.inputChain +- ResidentHeap.first64K[CSB.inputChain] .next; 
RETURN[TRUE]; 
END; 

IF iocb = CSB.outputChain THEN 
BEGIN 
ResidentHeapJirst64K[iocb].transferCompletion +- aborted; 
CSB.outputChain +- ResidentHeap.first64K[CSB.outputChain].next; 
RETURN[TRUE]; 
END; 

RETURN[~ALSE]; 
END; 

WaitAMoment: ENTRY PROCEDURE = BEGIN WArT aMoment; END; 

WaitForlOCBComplete: ENTRY PROCEDURE [iocb: M!OClnternaIDO.lOCBPtr] = 
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BEGIN 
ENABLE UNWIND = > NULL; -- Required in order to release monitor lock 
UNTIL ResidentHeap.first64K[iocb].completed DO 

WAIT ResidentHeap.first64K[iocb].synch; ENDLOOP; 
END; 

WaitForWakeUp: ENTRY PROCEDURE = BEGIN WAIT wakeUp; END; 

--Main program 
-- Specia/Space.MakeCodeResident[Runtime.G/obaIFrame[lnterrup tProcess]]; 

Process.SetTimeout[@aMoment, 1]; -- 50 mil/seconds 
ProceSs.SetTimeout[@pollerTimeout, 100]; -- 5 seconds 
Process.SetTimeout[@statusChange, 200]; -- 10 seconds 
Process.SetTimeout[@statusUnlocked, 100]; -- 5 seconds 

END. -- MIOCCommlmplDO 
LOG 

Action: Created file 

11 

Time: September 26, 1979 3:13 PM 
Time: December 17, 1979 6:20 PM 
"'·here. 

By: Bill Danielson 
By: Bill Danielson Action: Moved DeviceStatus code 

Time: January 17, 1980 3:13 PM 
Time: January 21, 1980 6:25 PM 
Time: January 22, 1980 2:44 PM 
"CEnvironment. 

By: Bill Danielson 
By: Bill Danielson 
By: Bill Danielson 

Action: Changes for new face. 
Action: New status code. 
Action: Made changes for RS232 

Time: January 23, 1980 7:12 PM By: Bill Danielson Action: Rewrote status code to no 
* *t hold monitor lock for long periods of time. 
Time: March 3, 1980 12:00 PM By: Bill Danielson Action: Modified to remove references to /0 
*'i<CS. . 
Time: March 5, 1980 3:45 PM By: Bill Danielson Action: Added support for TTY mode. 
Time: March 19, 1980 1:52 PM By: Bill Danielson Action: Added code for TTY timeout. 
Time: May 21, 1980 11:20 AM By~ Bill Danielson Action: Remove ERROR on zero length fram 
**e. 
Time: May 23, 1980 10:38 AM 
Time: June 25, 1980 3:02 PM 
**h Cal/Debugger. 
Time: July 8, 1980 1:49 PM 
HRAY bug. 
Time: July 23, 1980 4:55 PM 
**tr. 

By: Bill Danielson 
By: Mary Artibee 

By: Bill Danielson 

By: Bill Danielson 

Time: July 28, 1980 5:34 PM By: Bill Danielson 
Time: August 4, 1980 12:57 PM By: Bill Danie/son 
Time: August 7, 1980 5:13 PM By: Bill Danielson 
**ing itt. 
Time: August 29, 1980 6:05 PM By: McJones 
* * edCondition 

Action: Implement multiple lines. 
Action: Replace ERRORs·in TransferWait wit 

Action: Turn off logging an.d fix PACKED AR 

Action: Add code for new enable/disable xm 

Action: Remove RS232CHeap. 
Action: New status code. 
Action: Free condition variable after done us 

Action: Convert to {Allocate,Dea/focate}Nak 

Time: September 8, 1980 3:58 PM 
"''''rrect/y. 

By: Danielson Action: Free condition variable co 
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-- 'v110CCommCmdsDO.mesa 
-- Last edited: August 12, 1980 2:28 PM By: BRD 

DIRECTORY 
Environment USING [Byte, wordsPerPage], 
Heap USING [Create, Delete, FreeNode, MakeNode], 
lnline USING [BITAND, BITOR, BITSHIFT, BITXOR, LongCOPY, LowHalf, HighHalf], 
MIOClnternalDO USING [ 

bps50, bps75, bps110, bps134p5, bps150, bps300, bps600, bps1200, bps2400, 
bps3600, bps4800, bps7200, bps9600, ControllerStatusBlock, Cmds, 
GetCSBPointer, Impl, InputEvent, IOCBPtr, IssueChipCommand, LoadTimer, 
MakeMeANewlmpl, nul/Timer, OutputEvent, OverlayMicrocode, PollerCommandData, 
QueueType, ResetStatusCommand, RS232CAsyncMicrocodeDO, RS232CByteMicrocodeDO, 
RS232CBitMicrocodeDO, RS232CTtyMicrocodeDO, SetClocking, State, System61nit, 
Tables, TimerSpeedConstant, WriteRegO, WriteReg1, WriteReg2, WriteReg3, 
WriteReg4, WriteReg5, WriteReg6, WriteReg7, XBOOInit, XB50lnit], 

Process USING [DisableTimeout, MsecToTi~ks, SetTimeout], 
ResidentHeap USING [first64K], 
RS232CCorrespondents USING [ 

crncll, oisSysternElernent, system6, ttyHost, xeroxBOO, xeroxB50] , 
RS232CFace USING [ParamHandle, ParameterOutcome, ParameterRecord], 
Runtime USING [SelfDestruct], 
Special Heap USING [MakeResident, MakeSwappable], 
Zone USING [nil]; 

MIOCCommCmdsDO: MONITOR 
IMPORTS Heap, Inline, MIOClnternalDO, Process, Runtime, Special Heap, Zone 
EXPORTS MIOClnternalDO . 
BEGIN 
-- various definitions 
linE: CARDiNAL; 
impl: lONG POINTER TO MIOClnternalDO.lmpl; 
CSS: LONG POiNTER TO M10ClnternaIDO.ControllerStatusBlock; 
emds: MIOClnternalDO.Cmds +-

[Abort: Abort, Cleanup: Cleanup, ResetLine: ResetLine, 
Set Parameters: SetParameters, Send Break: SendBreak]; 

autoRecognitionParameters: RS232CFace.ParameterRecord; 
currentParameters: RS232CFace.ParameterRecord;" 
tablesZone: UNCOUNTED ZONE; 
tables: LONG POINTER +- NIL; 
globalOutcome: RS232CFace.ParameterOutcome; 
breakTimeout: CONDITION; 
power, val, ere, shift1, shift2, magic, bit: UNSPECIFIED; 
rev: BOOLEAN; 
globalSet, majorChange, minorChange: BOOLEAN +- FALSE; 
writeReg1: MIOClnternaIDO.WriteReg1; 
writeReg3: MIOCI nternaIDO.WriteReg3; 
writeReg4: MIOClnternaIDO.WriteReg4; 
vJriteReg5: MIOClnternaiDO. WriteReg5; 
writeReg6: MIOClnternaIDO.WriteReg6; 
writeReg7: MIOClnternaIDO.WriteReg7; 
frameTimer: CONDITION; -- times out long input frames -
frame: PROCESS; 
ending: BOOLEAN; 
Abo rt: PUBLIC" PROCEDURE [queue: MIOClnternaIDO.QueueType] = 

BEGIN Suspend[queue]; impI.AbortQueue[queue]; Restart[queue]; END; 

Cleanup: PUBLIC PROCEDURE = 
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BEGIN 
ending +- TRUE; 
FreeTablesD; 
ForceF rame Ti merWakeup []; 
JOIN frame; 
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IF line # 0 THEN Runtime.SelfDestruetO; 
END; 

Initialize: PUBLIC PROCEDURE [eurrentLine: CARDINAL] 
RETURNS [ . 

emdHandle: LONG POINTER TO MIOClnternalDO.Cmds, 
implHandle: LONG POINTER TO MIOClnternalDO.lmpl] = 

BEGIN 
statusAffectsVector: MIOClnternalDO.WriteReg1 +-
" [command: [channelB, writeChip, 1], 

data: [FALSE, FALSE, FALSE, disabled, TRUE,' FALSE, FALSE]]; 
interruptVector: MIOClnternalDO.WriteReg2 +-

[command: [channeIB, writeChip, 2], interruptVector: 0]; 
reset: MIOClnternalDO.WriteRegO +-

[command: [channeIA, writeE::hip, 0], data: [null, channel Reset, 0]]; 
writeReg1 +-

[command: [channelA, writeChip, 1], 
data: [FALSE, FALSE, FALS~, al,lWithParity, FALSE, TRUE, TRUE]]; 

writeReg3 +-
[command: [channelA, writeChip, 3], 

data: [iengthlsBBits, FALSE, TRUE, TRUE, FALSE, FALSE, TRUE]]; 
writeReg4 +- " 

[command: [channelA, writeChip, 4], 
data: [times16, externalSync, two, nona]]; 

writeReg5 +-
[command: [channeIA, writeChip, 5], 

data: [FALSE, lengthls88its, FALSE, FALSE, crcSDLC, FALSE, TRUE]]; 
writeReg6 +- [command: [channeIA, writeChip, 6], syncChar: 628]; 
writeReg7 +- [command: [channeIA, writeChip, 7], syncChar: 628]; 
line +- currentLine; 
CSB +- MIOClnternaIDO.GetCSBPointer[line]; 
ending +- FALSE; o +- MIOClnternaIDO.lssueChipCommand[line, reset); o +- MIOClnternaIDO.lssueChipCommand[line, interruptVector]; o +- MIOClnternalDO.lssueChipCommand[line, statusAffectsVector]; 
implHandle +- impl +- MIOClnternaIDO.MakeMeANewlmp![line]; 
process.DisableTimeout[@frameTimer]; 
frame +- FORK FrameTimerProcess; 
cmdHandle +- @cmds; 
END; 

MakeMeANewlnstance: PUBLIC PROCEDURE [currentLine: CARDINAL] 
RETURNS [ 

" cmdHandle: lONG POINTER TO MIOClnternalDO.Cmds, 
implHandle: LONG POINTER TO MIOClnternalDO.lmpl] = 

BEGIN " 
IF currentLine = 0 THEN [cmdHandle, implHandle] +- Initialize[currentLine] 
ELSE 

BEGIN 
frame: POINTER TO FRAME[MIOCCommCmdsDO] +- NEW MIOCCommCmdsDO; 
[cmdHandle, implHandle] +- frame.lnitialize[currentLine]; 
END; 

END; 
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ResetLine: PUBLIC PROCEDURE [paramHandle: RS232CFace.ParamHandle] 
RETURNS [outcome: RS232CFace.ParameterOutcome] = 
BEGIN 
Suspend[input]; 
Suspend [output]; 
impl.AbortQueue[input]; 
impl.AbortQueue[output]; 
global Set ~ TRUE; 
outcome ~ SetParameters[paramHandle]; 
Restart[input]; 
Restart[output]; 
END; 

SetParameters: PUBLIC ENTRY PROCEDURE [paramHandle: RS232CFace.ParamHandle] 
RETURNS [outcome: RS232CFace.ParameterOutcome] = 
BEGIN . . 
ENABLE UNWIND = > NULL; -- Required in order to release momtor lock 
disablelnterrupts: MIOClnternalDO.WriteReg1 +-

[command: [channefA, writeChip, 1], 
data: [FALSE, FALSE, FALSE, disabled, FALSE, FALSE, FALSE]]; 

IF paramHandle.lineType = autoRecognition THEN 
paramHandle ~ BuildAutoRecognitionParameterRecord[paramHandle]; 

IF «currentParameters.lineType # paramHandle.lineType) OR 
(currentParameters.correspondent # paramHandle.correspondent» THEN 

BEGIN 
globalSet +- TRUE; 
o +- MIOClnternaIDO.lssueCh!pCommand[line, disablelnterrupts]; 
END; 

globalOutcome ~ success; 
IF globalSet OR currentParameters.lineType # paramHandle.lineType THEN 

SEGiN IF -SetLineType[paramHandle] THEN globalOutcome +- unimplemented; END; 
IF globalSet OR currentParameters.lineSpeed # paramHandle.lineSpeed THEN 

SetLineSpeed[paramHandle]; , 
IF global~et OR currentParameters.stopBits # paramHandle.stopBits AND 

paramHandle.lineType = asynchronous THEN SetStopBits[paramHandle]; 
IF globalSet OR currentParameters.parity # paramHandle.parity THEN 

SetParity[paramHandle]; 
IF globalSet OR currentParameters.correspondent # paramHandle.correspoJident 

. THEN SetCorrespondent[paramHandle]; 
IF g!obalSet OR currentParameters.charLength # paramHandle.charLength THEN 

SetCharLength[paramHandle]; 
IF globalSet OR currentParameters.syncCount # paramHandle.syncCount AND 

paramHandle.lineType = byteSynchronous THEN SetSyncCount[paramHandle]; 
IF globalSet OR currentParameters.syncChar # paramHandle.syncChar AND 

paramHandle.lineType = byteSynchronous THEN SetSyncChar[paramHandle]; 
impl.lnitializeSyncB!ock[paramHandle]; , 
IF globalSet OR currentParameters.frameTimeout # paramHandle.frameTimeout THEN 

SetFrameTimeout[paramHandle]; 
IF globalSet OR currentParameters.dataTerminalReady # 

paramHandle.dataTerminalReady THEN SetDataTerminaIReady[paramHandle]; 
IF globalSet OR currentParameters.requestToSend # paramHandle.requestTo$end 

THEN SetReq uestT oSend [paramHandle]; 
IF paramHandle.resetBreakDetected THEN impJ.ClearLatchBit[breakDetected]; 
IF paramHandle.resetRingHeard THEN impI.ClearLatchBit[ringHeard]; 
IF paramHandle.resetDataLost THEN impI.ClearLatchBit[dataLost]; 
gl6baiSet +- FALSE; 
SetRegistersNow[paramHandle]; 
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'Inline.LongCOPY[ 
from: paramHandle, to: @currentParameters, 
nwords: slzE[RS232CF ace.ParameterRecord]]; 

RETURN[globaIOutcome]; 
END; 

SendBreak: PUBLIC ENTRY PROCEDURE = 
BEGIN 
setRegisterS: MIOClnterna!DO.PollerCommandData +-

[command Part: [channeIA. 10adRegisterS. 0]. dataPart: 0]; 
BEGIN 
ENABLE 

UNWIND => 
BEGIN 

. writeReg5.data.sendBreak +- FALSE; o ~ MIOClnternaIDO.lssueChipCommand[Jine. setRegisterS]; 
END; 

IF currentParameters.lineType # asynchronous THEN RETURN; 
writeReg5.data.l;)endBreak +- TRUE; 
D ~ MIOClnternaIDO.lssueChipCommand[line, setRegister5]; 
WAIT breakTimeout; . 
writeReg5.data.sendBreak +- FALSE; • 
D +- MIOClnternaIDO.lssueChip"Command[line, setRegister5]; 
END; 
END; 

AllocateTables: PRIVATE PROCEDURE 
RETURNS [LONG POINTER TO MIOClnternaIDO.Tables] = 
BEGIN 
tableSizelnPages: CARDINAL = 

(SlzE[MIOClnternaIDO.Tables] + 
Environment.wordsPerPage)/Environment.wordsPerPage; 

aligned Address: LONG POINTER; 
. IF tables = NIL THEN 

BEGIN 
tablesZone +- Heap.Create[ 

initial: tableSizelnPages, largeNodeThreshold: tableSizelnPages]; 
SpeciaIHeap.MakeResident[tablesZone]; 
tables +- Heap.MakeNode[tablesZone, slzE[MIOClnternaIDO.Tables] + 1]; 
END; 

alignedAddress +-
IF Inline.BITAND[lnline.LowHalf[tables], 1] = 0 THEN tables ELSE tables + 1; 

CSB.tables +-
. [lowHalf: Inline.LowHalf[alignedAddress], 

highHalf: Inline.HighHalf[alignedAddress], 
highHalfPlusOne: Inline.HighHalf[alignedAddress] + 1]; 

RETURN[LOOPHOLE[alignedAddress]]; 
EN;); 

BuildAutoRecognitionParameterRecord: PRIVATE INTERNAL PROCEDURE [ 
paramHandle: RS232CFace.ParamHandle] 
RETURNS [newParamHandle: RS232CFace.PararnHandle] = 
BEGIN 
autoRecognitionParameters ~ 

[lineType: autoRecognition, correspondent: RS232CCorrespondents.ttyHost, 
lineS peed : bps1200, parity: none, stop Bits: 1, charLength: 8, 
syncCount: 0, syncChar: OB, frameTimeout: 0, 
requestToSend: paramHandle.requestToSend, . 
dataTerminalReady: paramHandle.dataTerminaIReady, resetRingHeard: FALSE, 
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resetBreakDeteeted: FALSE, resetDataLost: FALSE]; 
globalSet ~ TRUE; 
RETURN[@autoReeognitionParameters]; 
END; . 

BuildCheeksumTables: PRIVATE PROCEDURE [ 
pointer: LONG POINTER TO MIOClnternaIDO.Tables] = 
BEGIN 
i: CARDINAL; 
FOR i IN [0 .. 255] DO 

crc +- 0; 
val +- Inline.BITSHIFT[i, shift1]; 
FOR power IN [0 .. 7]'00 

IF Inline.BITAND[val, bit] = 0 THEN val +- Inline.~ITSHIFf[val, shift2] 
ELSE 

BEGIN . 
cre +- Inline.BITXOR[cre, Inline.8ITSHIFT[magic, shift2*(7 - power)]]; 
val +- Inline.BITXOR[magie, Inline.BITSHIFT[val, shift2]]; 
END; 

ENDLOOP; 
IF rev THEN 

cre +- Inline.BITOR[lnline.BITSHIFT[cre, 8], Inline.BITSHIFT[ere, -8]]; 
pointer.ereTable[i] +- ere; 
ENDLOOP; 

END; 

ForeeFrameTimerWakeup: ENTRY PROCEDURE = BEGIN NOTIFY frameTimer; END; 

FrameTimerProcess: PROCEDURE = 
BEGIN 
ENABLE UNWIND = > NULL; 
resetSynSeen: MIOClnternalDO.ResetStatusCommand +-

[eommandPart: [ehanneIA, resetStatus, 0], dataPart: [synSeen: TRUE]]; 
iocb: MIOClnternaIDO.IOCBPtr; 
DO 

IF ending THEN RETURN; 
FrameTimerWait[]; 
IF ending THEN RETURN; 
IF CSB.status.synSeen THEN o +- MIOClnternaIDO.lssueChipCommand[line, resetSynSeen] 
ELSE 

IF (iocb +- CS8.inputChain) # Zone.nil THEN 
If ResidentHeapJirst64K[iocb].start # ResidentHeap.first64K[ 

ioeb].offset THEN 
IF ResidentHeap.first64K[iocb].marked THEN 

BEGIN -- Should reset looking for SYNs --
SuspendDnpuij; . 
impl.AbortTopIOCB[iocb]; 
Restart[input]; 
END 

ELSE ResidentHeapJirst64K[iocb].marked +- TRUE; 
ENDLOOP; 

END; 

FrameTimerViait:PRIVATE ENTRY PROCEDURE = BEGIN WAIT frameTimer; END; 

FreeTables: PRIVATE PROCEDURE = 
BEGIN 
IF tables = NIL THEN RETURN; 
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CSB.tables +- [lowHalf: NIL, highHalf: 0, highHalfPlusOne: 1]; 
Heap.FreeNode[tablesZone, tables]; 
SpeeiaIHeap.MakeSwappable[tablesZone]; 
Heap.Delete[tablesZone ]; 
tables +- NIL; 
END; 

Restart: PRIVATE ENTRY PROCEDURE [queue: MIOClnternaIDO.QueueType] = 
BEGIN 
ENABLE UNWIND = > NULL; -- Required in order to release monitor lock 
SELECT queue FROM 

input = > writeReg1.data.receiverlnterrupts +- allWithParity; 
output = > writeReg1.data.transmitterlnterruptEnable +- TRUE; 
ENDCASE; o +- MIOClnternalDO.lssueChipCommand[line, writeReg1]; 

END; 

SetCharLength: PRIVATE INTERNAL PROCEDURE [ 
paramHandle: RS232CFace.ParamHandle] = 
BEGIN 
writeReg3.data.eharacterLength +- writeReg5.data.eharaeterLength +-

SELECT paramHandle.eharLength FROM 
5 = > lengthls5Bits, 
6 = > lengthls6Bits, 
7 = > lengthls7Bits, 
ENDCASE --8-- = > lengthls8Bits; 

majorChange +- TRUE; 
END; 

SetCorrespondent: PRIVATE INTERNAL PROCEDURE [ 
paramHandle: RS232CFace.ParamHandle] = 
BEGIN 
i: CARDINAL; 
inputStart, outputStart: MIOClnternaIDO.State; 

·tablePtr: LONG POINTER TO MIOClnternaIDO.Tables; 
inPtr: LONG 'POINTER TO ARRAY [208..458] OF ARRAY [0 .. 178] OF 

MIOClnternaIDO.lnputEvent; 
outPtr: LONG POINTER TO ARRAY [20B .. 45B] OF ARRAY [0 .. 17B] OF 

MIOClnternaIDO.OutputEvent; 
SELECT paramHandle.correspondent FROM 

RS232CCorrespondents.xerox800 = > 
BEGIN 
tablePtr +- AllocateTablesO; 
[i nputStart, outputStart] +- MIOClnternaIDO.X800Init[@tableptr.charTable]; 
bit +- 1000008; 
shift1 +- 8; 
shift2 +- 1B; 
magic +- 100005B; 
rev +- TRUE; 
BuildChecksumTables[tablePtr]; 
END; 

RS232CCorrespondents.xerox850 = > 
BEGlN . 
tablePtr +- AllocateTablesD; 
[inputStart, outputStart] +- MIOClnternaIDO.X850Init[@tableptr.charTable]; 
bit +- 1B; 
shift1 +- 08; 
shift2 '"" .-1 B; 
magic ~ 120001B; 
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rev +- FALSE; 

8uildChecksumTables[tablePtr]; 
END; 

RS232CCorrespondents.system6, RS232CCorrespondents.cmcll = > 
BEGIN 
tablePtr +- AliocateTablesD; 
[inputStart, outputStart] +- MIOClnternaIDO.System6Init[ 

@tablePtr.charTable]; 
bit +- 18; 
shift1 +- OB; 
shift2 +- -1 B; 
magic +- 120001B; 
rev +- FALSE; 

BuildChecksumTablez[tablePtr]; 
END' 

RS23'2CCorrespondents.oisSystemElement => FreeTablesO; 
RS232CCorrespondents.ttyHost = > FreeTablesD; 
255 => . 

BEGIN 
tablePtr +- AllocateTablesD; 
inputStart +- 20B; 
outputStart +- 21 B; 
FOR i IN [0 .. 255] DO tablePtr.crcTable[i] +- 0; ENDLOOP; 

FOR i IN [0 .. 255] DO tablePtr.charTable[i] ~ 0; ENDLOOP; 

inPtr ~ LOOPHOLE[@tablePtr.stateTables]; 
inPtr[20BHO] +- [new: 20B, save: TRUE, end: TRUE]; 

outPtr ~ LOOPHOLE[@tablePtr.stateTables]; 
outPtr[21 B][O] ~ [new~ 21 B, send: \RUE]; 

END; 

ENDCASE = > globalOutcome ~ unimplemented; 
impl.SetStartStates[inputStart, outputStart]; 
END; 

SetDataTerminalReady: PRIVATE INTERNAL PROCEDURE [ 

paramHandle: RS232CFace.ParamHandle] = 
BEGIN 
writeReg5.data.dtr ~ paramHandle.dataTerminaIReady; 
minorChange (- TRUE; 

END; 

SetFrameTimeout: PRIVATE INTERNAL PROCEDURE [ 

paramHandle: RS232CFace.ParamHandle] = 
BEGIN 
IF paramHandle.correspondent = RS232CCorrespondents.ttyHost AND 

paramHandle.lineType = asynchronous THEN 

BEGIN 
Process.DisableTimeout[@frameTimer]; 
CSB.initialTimeoutCount +- CSB.currentTimeoutCount +-

IF paramHandle.frameTimeout = 0 THEN MIOClnternalDO.nullTimer 
ELSE paramHandle.frameTimeoutl10; -- Microcode uses 1/10q seconds-

END 
ELSE 

BEGIN 
IF paramHandle.frameTimeout = 0 OR paramHandle.correspondent = 255 THEN 

Process.Disable Timeout[@frameTimer] 
ELSE 

BEGIN 
Process.SetTimeout[ . 

@frameTimer, Process.MsecToTicks[paramHandleJrameTimeout]]; 
NOTIFY frameTimer; 
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END; 

END; 
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SetLineSpeed: PRIVATE INTERNAL PROCEDURE [paramHandle: RS232CFace.ParamHandle] = 
BEGIN 
lineSpeedlnfo: MIOClnternalDO.TimerSpeedConstant +-

SELECT paramHandle.lineSpeed FROM 

bps50 =) MIOClnternalDO.bps50, 
bps75 =) MIOClnternalDO.bps75, 
bps110 =) ·MIOClnternaIDO.bps110, 
bps134p5 => MIOClnternalDO.bps134p5, 
bps150 => MIOClnternaIDO.bps150, 
bps300 7) MIOClnternalDO.bps300, 
bps600 =) MIOClnternalDO.bps600, 
bps1200 = > MIOClntern.aIDO.bps1200, 
bps2400 =) MIOClnternalDO.bps2400, 
bps3600 =) MIOClnternalDO.bps3600, 
bps4BOO = > MIOClnternaIDO.bps4800, 
bps7200 = > MIOClnternal!:>0.bps7200, 
bps9600 => MIOClnternalDO.bps9600, 
ENDCASE =) MIOClnternaIDO.bps9600; 

SELECT paramHandle.lineType FROM 

asynchronous = > 
MIOClnternaIDO.LoadTimer[ 

line, rs232cClock, squareWaveGenerator, IineSpeedlnfo.x16]; 
byteSynchronous = > . 

MIOClnternaIDO.LoadTimer[ 
line, rs232cClock, squareWaveGenerator, IineSpeedlnfo.x1]; 

bitSynchronous =) 
BEGIN 
MIOClnternaIDO.LoadTimer[ 

line, rs232cClock, squareWaveGenerator, IineSpeedlnfo.x1]; 
CSB.currentTimeoutCount +-

SELECT paramHandle.lineSpeed FROM 

bps50 => 24, 
bps75 => 16, 
bps110 =) 11, 
bps134p5 => 9, 
bps150 => B, 
bps300 => 4, 
bps600 => 2, 
ENDCASE = > 1; 

CSB.initialTimeoutCount ~ CSB.currentTimeoutCount; 
END; 

ENDCASE; 

majorChange +- TRUE; 

END; 

...... :. 

SetpneType: PRIVATE INTERNAL PROCEDURE [paramHandle: RS232CFace.ParamHandle] 
RETURNS [BOOLEAN] = 
BEGIN 
init: MIOClnternalDO.PollerCommandData = 

[[channelA, initializeOverlay, 0], 0]; 
currentMicrocode: PROGRAM ~ 

SELECT paramHandle.lineType FROM 

asynchronous = > MIOClnternaIDO.RS232CAsyncMicrocodeDO, 
byteSynchronous = > MIOClnlernalDO.RS232CByteMicrocodeDO, 
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autoRecognition = > MIOClnternalDO.RS232CTtyMicrocodeDO, 
ENDCASE = > MIOClnternaIDO.RS232CBitMicrocodeDO; 

IF paramHandle.JineType = asynchronous AND paramHandle.correspondent = 
RS232CCorrespondents. ttyHost THEN 
currentMicrocode f- MIOClnternaIDO.RS232CTtyMicrocodeDO; 

CSB.initialTimeoutCount f- CSB.currentTimeoutCount f- MIOClnternaIDO.nullTimer; 
IF -MIOClnternaIOO.OverlayMicrocode[currentMicrocode] THEN RETURN[FALSE]; o +- MIOClnternaIOO.lssueChipCommand[line, init]; 
SELECT paramHandle.lineType FROM 

asynchronous = > 
BEGIN 
writeReg3.data.receiverCRCEnable +- FALSE; 
writeReg4.data.clockMode f- times16; 
writeReg4.data.stopBits f- two; 
writeRegS.data.transmitterCRCEnable f- FALSE; 
MIOClnternaIDO.SetClockiflg[line, local]; 
END; 

byteSynchronous = > 
BEGIN 
writeReg3.data.receiverCRCEnable +- FALSE; 
writeReg4.data.clockMode f- times1; 
writeReg4.data.stopBits f- none; 
writeRegS.data.transmitterCRCEnable +- FALSE; 
MIOClnternaIOO.SetClocking[line, external]i 
CSB.initialTimeoutCount f- CSB.currentTimeoutCount ~ 100; -- one second -
END; 

bitSynchronous = > 
BEGIN . 
writeReg3.data.receiverCRCEnable +- TRUE; 
writeReg4.data.clockMode +- times1; 
writeReg4.data.stopBits +- none; 
writeReg4.data.syncLength +- sdlcSync; 
writeRegS.data.transmitterCRCEnable +- TRUE; 
writeReg6.syncChar +- writeReg7.syncChar +- 176B; 
MIOClnternaIOO.SetClocking[line, external]; 
END; 

autoRecognition =) 

BEGIN 
writeReg3.data.receiverCRCEnable +- FALSE; 
writeReg4.data.clockMode f- times1; 
writeReg4.data.stopBits +- two; 
writeRegS.data.transmitterCRCEnable +- FALSE; 
MIOClnternaIDO.SetClocking[line, external]; 
END; 

ENDCASE; 
majorChange +- TRUE; 
RETURN[TRUE]; 
END; 

SetParity: PRIVATE INTERNAL PROCEDURE [paramHandle: RS232CFace.ParamHandle] .= 
BEGIN 
SELECT paramHandle.parity FROM 

none = > writeReg4.data.parity +- none; 
odd = > writeReg4.data.parity +- odd; 
even = > writeReg4.data.parity +- even; 
one = > globalOutcome +- unimplemented; 
ENDCASE --zero-- = > globalOutcome +- unimplemented; 

majorChange f- TRUE; 
END; 
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SetRegiste rsNow: PRIVATE INTERNAL PROCEDURE [ 
paramHandle: RS232CFace.ParamHandle] = 
BEGIN 
disablelnterrupts: MIOClnternalOO.WriteReg1 +-

[command: [channelA, writeChip, 1], 
data: [FALSE, FALSE, FALSE, disabled, FALSE, FALSE, FALSE]]; 

resetExternal: MIOClnternalDO.WriteRegO +-
[command: [channelA, writeChip, a], data: [null, resetExternalStatus, 0]]; 

read RegO: MIOClnternalDO.PollerCommandData f-
[commandPart: [channelA, readChip, 0], dataPart: 0]; 

setRegisterS: MIOClnternalOO.PollerCommandData +-
(commandPart: [channelA, load RegisterS, a], dataPart: 0]; 

CSB.reg3Data +- writeReg3.data; 
CSB.regSData +- writeRegS.data; 
IF·majorChange THEN 

BEGIN o +- MIOClnternalOO.JssueChipCommand(line, disablelnterrupts]i 
o +- MIOClnternaIDO.lssueChipCommand[line, writeReg4]; o +- MIOClnternalDO.lssueChipCommand[line, writeReg6]; o +- MIOClnternalOO.JssueChipCommand[line, writeReg7]; 
o f- MIOClnternaIDO.lssueChipCol1'lmand[line, resetExternal]; o +- MIOClnternalDO.lssueChipCommand[line, writeReg3]; 
o +- MIOClnternaIOO.lssueChipCommand[line, setRegisterS]; o +- MIOClnternaIOO.lssueChipCommand[line, resetExternal]i 
o +- MIOClnternalDO.lssueChipCommand[line, writeReg1]; 
END· 

IF mi~orChange THEN 0 +- MIOClnternalDO.JssueChipCommand[line, setRegisterS]; 
majorChange +- minorChange +- FALSE; 
END; 

SetRequestToSend: PRIVATE INTERNAL PROCEDURE [ 
paramHandle: RS232CFace.ParamHandle] = 
BEGIN writeReg5.data.rts +- paramHandle.request!oSend; minorChange +- TRUE; END; 

SetStopBits: PRIVATE INTERNAL PROCEDURE [paramHandle: RS232CFace.ParamHandle] = 
BEGIN 
IF paramHandle.lineType = asynchronous THEN 

BEGIN 
writeReg4.data.stopBits +-

SELECT paramHandle.stopBits FROM 1 => one, ENDCASE --two-- => two; 
majorChange +- TRUE; 
END; 

SetSyncChar: PRIVATE INTERNAL PROCEDURE [paramHandle: RS232CFace.ParamHandle] = 
BEGIN 
IF paramHandle.lineType = byteSynchronous THEN 

BEGIN 
writeReg6.syncChar +- writeReg7.syncChar +- paramHandle.syncChar; 
majorChange +- TRUE; 
END; 

END; 

SetSyncCount: PRIVATE INTERNAL PROCEDURE [paramHandle: RS232CFace.ParamHandle] = 
BEGIN 
IF paramHandle.lineType = byteSynchronous THEN . 

BEGIN 

10 

-- writeReg4.data.syncLength +- IF paramHandle.syncCount = 1 THEN singleSync ELSE dou 
··bleSync; 
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writeReg4.data.syncLength +- singleSync; 
majorChange +- TRUE; 

END; 
END; , 

Suspend: PRIVATE ENTRY PROCEDURE [queue: MIOClnternaIDO.QueueType] = 
BEGIN 
ENABLE UNWIND =) NULL; -- Required in order to release monitor lock 
SELECT queue FROM 

input =) writeReg1.data.receiverlnterrupts +- disabled; 
output =) writeReg1.data.transmitterlnterruptEnable +- FALSE; 

ENDCASE; o +- MIOClnternalDO.lssueChipCommand[line, writeReg1]; 
END; 

-- Main program 

Process.SetTimeout[@breakTimeout, Process.MsecToTicks[250]]; --1/4 second-
END. -- M/OCCommCmdsDO 

LOG 
Time: September 25, 1979 4:43 PM By: Bill Danielson Action: Created file 
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Time: October 2, 1979 1:34 PM By: Bill Danielson Action: Added routines to set various chip re 
**gisters 
Time: October 4, 1979 1:21 PM By: Bill Danielson Action: Added timer setting routines. 
Time: November 2, 1979 6:24 PM By: Bill Danielson Action: Removed lowest level code to MIOC 
**Hardware. 
Time: December 3, 1979 4:19 PM By: Bill Danielson Action: Changed parameter setting code to n 
**ot use channel reset. 
Time: January 14, 1980 1:11 PM By: Bill Danielson Action: Changed microcode overlays back to. 
··bcds. 
Time: January 22, 1980 2:41 PM By: Bill Danielson Action: Added changes for RS232CEnvironme 
**nt and RS232CCorrespondents. 
Time: January 31, 1980 11:29 AM By: Bill Danielson Action: Added tables for X850 and catch mor 
**e unimplemented parameters. 
Time: March 3, 1980 12:02 PM By: Bill Danielson Action: Fix to allow setting RTS. 
Time: March 5, 1980 3:52 PM By: Bill Danielson Action: Added code for tty support. 
Time: March 19, 1980 1:43 PM By: Bill Danielson Action: Added code for intrafram~ fill. 
Time:'March 21, 1980 3:33 PM By: Bill Danielson Action: Allocate state tables from heap. 
Time: March 24,1980 11:34 AM By: Bill Danielson Action: Reload microcode on debugger swaps 

Time: April 17, 1980 5:26 PM By: Bill Danielson Action: Change CSB.tables to be microcode poin 
··ter. 
Time: May 22, 1980 5: 16 PM By: Bill Danielson Action: Multiple line support. 
Time: June 25, 1980 2:2.1 PM By: Bill Danielson Action: AutoRecognition. 
Time: July 14, 1980 11:28 AM By: Bill Danielson Action: Try and fix microcode very dead problem· 

Time: July 22, 1980 2:10 PM By: Bill Danielson Action: New disabling/enabling code. 
Time: July 28, 1980 5:36 PM By: Bill Danie/son Action: Remove RS232C heap. 
Time: August 5, 1980 11:44 AM By: Bill Danielson Action: Removed Suspend/Restart from RS23 
**2CFace. 
Time: August 12, 1980 2:27 PM By: Bill Danielson Action: Fixed Allocate Tables. 
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-- File: System6TablesDO.mesa 
-- LastEdited: April 9, 1980 5:45 PM By: BRD 

DIRECTORY 
Environment: FROM "Environment" USING [Byte], 
MIOClnternalDD: FROM "MIOCInternalDD" USING [ 

CharTable, FillCharTable, InputEvent, OutputEvent, State, StateTable]: 

System6TablesDO: PROGRAM EXPORTS MIOClnternalDO 
BEGIt~ 
-- SystemS Character Types Offsets 
nrm: CARDINAL OBi 
syn: CARDINAL 2B: 
dle: CARDINAL 4B: 
soh: CARDINAL 5B: 
stx: CARDINAL lOB: 
etb: CARDINAL 12B; 
itb: CARDINAL 14B; 
etx: CARDINAL 16B; 
enq: CARDINAL 20B; 
bel: CARDINAL 22B; 
eot: CARDINAL 24B: 
naK: CARqINAL 26B; 

system6CharTable: MIOCInternalDO.CharTable 
[ 

A B 
o 
C 

1 
D 

2 
E 

3 
F 

4 5 

nrm, soh, stx, etx, nrm, nrm, nm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, 
nrm, -- 0 
dle, nrm, nrm. nrm, nrm, nrm, 0 rm, nnn, n nn, n nn, nnn, nrm, onn. n rm, nrm, 
itb, -- 1 
nrm, nrm, nrm, nrm, nrm, nrm, etb, orm, nrm, orm, nm, nrm, nrm, enq, nrm, 
bel, --2 
nrm, nrm, syn, nrm,' nrm, nrm, nrm, eot, nnn, nrm, nnn, nrm, nrm, naK, nrm, 
orm, -- 3 
nrm, nrm, nrm, nrm, nrm, nrm, onn, nnn, nrm, orm, nrm, nrm, nrm, nrm, nrm, 
nrm, -- 4 
nrm, nrm, nrm, nrm, nrm, nrm, nnn, nnn, nrm, orm, nrm, nrm, nrm, nrm, nrm, 
nrm, -- 5 
nrm, nrm, nrm, nrm, nrm, nrm, nm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, 
nrm, -- 6 
nrm, nrm, nrm, nrm, nrm, nrm, nnn, nrm, nrm, nrm, nrm, nrm, nrm, nrni, nrm, 
nrm, -- 7 
nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrn, nrm, nm, nrm, nrm, nrm, nrm, 
nrm, -- 8 
nrm, nrm, nrm, nrm, nrm, nrm, nnn, nrm, nnn, orm, nnn, nrm, nrm, nrm, nrm, 
nrm, -- 9 
nrm, nrrn, nrrn, nrm, nrm, nrm, nnn, nrm, nrm, nm, nnn, nrm, nrm, nrm, nrm, 
nrm, -- A 
nrm, nrm, nrm, nrm, nrm, nrm, nnn, nrm, nm, nm, nm, nrm, nrm, nrm, nrm, 
nrm, -- B 
nrm, nrm, nrm, nrm, nrm, nrm, nm, nrm, nm, nm, nm, nrm, nrm, nrm, nrm, 
nrm, -- C 
nrm, nrm, nrm, nrm, nrm, nrm, nm, nnn, nm, onn, nnn, nrm, nrm. nrm, nrm, 
nrm, -- D 
nrm, nrm, nrm, nrm, nrm, orm, nm, nm, nm, nm, nm, nrm, nrm, nrm, nrm, 
nrm, -- E 
nrm, nrm, nrm, nrm, nrm, nrm, nnn, nm, nm, nm, nm, nrm, nm, nnn, nrm, 
nrm]; -- F 

x850CharTable: MIOCInternalDO.CharTable = 
[ 

o 1 2 3 4 5 6 7 
ABC D E F 

nrm, soh, stx, etx, eot, enq, nm, bel, nm, nrm, nnn, nrm, nrm, nrm, nrm, 
nrr.l, -- 0 
dle, nrm, nrm, nrm, nrm, oak, syn, etb, nm, nm, nm, nrm, nrm, nrm, nrm, 
itb, -- 1 
nrm, nrm, nrm, nrm, nrm, nrm, nnn, nm, nm, onn, nnn, nrm, nrm, nrm, nrm, 
nrm, "-- 2 
nrm, nrm. nrm, nrm, nrm, nrm, nm, nm, nm, om, nm, nrm, nrm, nrm, nrm, 
nrm, -- 3 
nrrn, nrm, nrm, nrm, nrm, nrm, nm, nnn, nm, nnn, nm, nrm, nrm, nrm, nrm, 
nrm, -- 4 
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nrm, nrm, nrm, nrm, nrm, nrm, nrn, nrn, nrn, nm, nm, nrm, nrm, nrm, nm, 
nrm, -- 5 
nrm, nrm, nrm,' nrm, nrm, nrm, nm, nm, nm, nm, nm, nm, nrm, nm, nm, 
nrm, -- 6 
nrm, nrm, nrm, nrm, nrm, nrm, nm, nrn, nm, nrm, nrm, nrm, nrm, nm, nm, 
nrm, -- 7 
nrm, nrrn, nrm, nrm, nrrn, nrm, nrn, orm, nrm, nrm, nrm, om, nm, nrn, nrm, 
nrm, -- 8 
nrm. nrm, nrlil, nrrn, nrm, nrm, nm, om, nrm, nnn, nm, nrm, nrm. nrD, nrc, 
orm, -- 9 
nrrn, nrm, nrm, nrm, nrm, orm, nrm, orm, nm, nm, nm, nrm, nrm, nrm, orm, 
nrm, -- A 
orm, nrm", nrm, nrm, nrm, nrm, nrn, nm, nrm, nrm, nm, nrm, nm, nrm, nrm, 
nrm, -- B 
nrm, nrrn, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nm, nm, nrm, nrm, nrm, nrm, 
nrm, -- C 
n rm , n rm , n rm , n rm , n rm , n rm , n rn , n rm , n rn , n rm , n m , 0 rill , n rm, n rm , n rm , 
nrm, -- D 
nrm, nrm, nrm, nrm, nrm, nrm, nrn, n m, n m, n rm, n n:I, n rm, nrm, nm, nrm, 
nrm, -- E 
n rm, nrm, n rm, nrm, nrm, nrm, nm, nrm, nrm, n rm, nrm, nrm, n m, nrm, nm, 
nrm]: -- F 

System 6 input state table 
sys6InStart: MIOClnternalDO:State = 20B: 
sys6InHeader: MIOClnternalDO.State = 21B; 
sys6InText: MIOCInternalDO.State = 22B; 
sys6InBCC1: MIOCInternalDO.State = 23B; 
sys6InBCC2: MIOCInternalDO.S~ate = 24B; 
sys6InGotDLE: MIOCInternalDO.State = 25B; 
sys6InTrans: MIOClnternalDO.State = 26B; 
sys6InTransDLE: MIOCInternalDO.State = 27B: 
sys5InEndFrame: MIOClnternalDO.State = 30B; 
sys6InCompleted: MIOClnternalDO.State = 377B;. 

Systern6InputTable: TYPE = ARRAY [20B .. 30B] OF ARRAY [0 .. 178] OF 
MIOCInternalDO.lnputEvent: 

syster.l6InputTable: System6InputTable = 
[[[new: sys6InStart, save: TRUE], -- sys6InStart, normal 

[new: sys6InStart, synSeen: TRUE], -- sys6InStart, syn 
[new: sys6InGotDLE, save: TRUE], -- sys6InStart, dle 
[new: sys6InHeader, save: TRUE, zero: TRUE], -- sys6InStart, soh 
[new: sys6InText, save: TRUE, zero: TRUE], -- sys6InStart, stx 
[new: sys6InStart, save: TRUE, zero: TRUE, end: TRUE], 
-- sys6InStart, etb (E) 
[~ew: sys6InStart, save: TRUE, zero: TRUE, end: TRUE], 
-- sys6InStart, itb (E) 
[new: sys6InStart, save: TRUE, zero: TRUE, end: TRUE], 
-- sys6InStart, etx (E) 
[new: sys6InStart, save: TRUE, zero: TRUE, end: TRUE], sys6InStart, enq 
[new: sys6InStart, save: TRUE, zero: TRUE, end: TRUE], sys6InStart, bel 
[new: sys6InStart, save: TRUE, zero: TRUE, end: TRUE], sys6InStart, eot 
[new: sys6InStart, save: TRUE, zero: TRUE, end: TRUE], sys6InStart, naK 
[new: sys6InStart, save: TRUE, zero: TRUE, end: TRUE], sys6InStart, 7 
[new: sys6InStart, save: TRUE, zero: TRUE, end: TRUE], sys6InStart, 1 
[new: sys6InStart, save: TRUE, zero: TRUE, end: TRUE], sys6InStart, 7 
[new: sys6InStart, save: TRUE, zero: TRUE, end: TRUE]], -- sys6InStart, 

[[new: sys6InHeader, save: TRUE, ere: TRUE], -- sys6InHeader, normal' 
[new: sys6InHeader, synSeen: TRUE], -- sys6InHeader, syn 
[new: sys6InStart, save: TRUE, zero: TRUE, end: TRUE], 
-- sys6InHeader, dle (E) 
[new: sys6InStart, save: TRUE, zero: TRUE, end: TRUE], 
-- .s,s6InHeader, soh (E) 
[new: sys6InText. save: TRUE. ere: TRUE], 
[new: ·sys6InBCC1, save: TRUE, ere: TRUE], 
[new: sys6InBCC1, save: TRUE, ere: TRUE], 
[new: sys6InBCC1, save: TRUE, ere: TRUE], 
[new: sys6InStart, save: TRUE, zero: TRUE, 
-- sys6InHeader, enq (E) 

sys6InHeade r, 
sys6InHeadar, 
sys6InHeader, 
sys6InHaader, 

end: TRUE], 

[new: sys6InStart,. save: TRUE, zero: TRUE, end: TRUE], 
-- sys6InHeader, bel (E) 
[new: sys6InStart, save: TRUE, zero: TRUE, end: TRUE], 
~- sys6InHeader, eot (E), 
[new: sys6InStart, save: TRUE, zero: TRUE, end: TRUE], 
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-- sys6InHeader, nak (E) 
[new: sys6InStart, save: TRUE, zero: TRUE, end: TRUE], -- sys6InHeader, 7 
[new: sys6InStart. save: TRUE. zero: TRUE, end: TRUE], -- sys6lnHeader, 7 
[new: sys6InStart. save: TRUE. zero: TRUE, end: TRUE]. -- sys6InHeader. 1 
[new: sys6InStart. save: TRUE. zero: TRUE. end: TRUE]], -- sys6InHeader, 1 

[[new: sys6InText, save: TRUE, ere: TRUE], -- sys6InText. normal 
[new: sys6InText, synSeen: TRUE]. -- sys6InText, syn 
[new: sys6InStart. save: TRUE. zero: TRUE. end: TRUE]. 
-- sys6InText. dle (E) 
[new: sys6InStart, save: TRUE, zero: TRUE, end: TRUE]. 
-- sys6InText. soh (E) 
[new: sys6InStart, save: TRUE, zero: TRUE. end: TRUE]. 
-- sys6InText, stx (E) 
[new: sys6InBCC1, save: TRUE. ere: TRUE]. -- sys6InText. etb 
[new: sys6InBCC1, save: TRUE. ere: TRUE]. -- sys6InText, itb 
[new: sys6InBCC1. save: TRUE. ere: TRUE]. -- sys6InText. etx 
[new: sys6InStart. save: TRUE. zero: TRUE. end: TRUE], 
-- sys6InText. enq (E) , 
[new: sys6InText. save: TRUE. ere: TRUE]. -- sys6InText. bel 
[new: sys6InStart. save: TRUE. zero: TRUE. end: TRUE]. 
-- sys6InText. eat (E) 
[new: sys6InStart. save: TRUE. zero: TRUE. end: TRUE]. 
-- sys6InText. nak (E) 
[new: sys6InStart. save: TRUE. zero: TRUE. end: TRUE]. sys6InText. 1 
[new: sys6InStart. save: TRUE. zero: TRUE. end: TRUE]. sys6InText. 1 
[new: sys6InStart. save: TRUE. zero: TRUE. end: TRUE]. sys6InText. 7 
[new: sys6InStart, save: TRUE. zero: TRUE. end: TRUE]]. -- sys6InText. 7 

[[new: sys6InBCC2. save: TRUE. ere: TRUE]. -- sys6InBCC1. normal 
[new: sys6InBCC2. save: TRUE. ere: TRUE]. sys6InBCC1. syn 
[new: sys6InBCC2. save: TRUE. ere: TRUE]. sys6InBCC1. dle 
[new: sys6InBCC2, save: TRUE. ere: TRUE]. sys6InBCC1. soh 
[new: sys6InBCC2, save: TRUE. ere: TRUE]. sys6InBCC1. stx 
[new: sys6InBCC2, save: TRUE. ere: TRUE]. sys6InBCC1. etb 
[new: sys5InBCC2. save: TRUE. ere: TRUE]. sys6InBCC1. itb 
[new: sys6InBCC2. save: TRUE. ere: TRUE]. sys6InBCC1. etx 
[new: sys6InBCC2. save: TRUE. ere: TRUE]. sys6InBCC1. enq 
[new: sys5InBCC2. save: TRUE. ere: TRUE]. sys6InBCC1. bel 
[new: sys6InBCC2. save: TRUE. ere: TRUE]. sys6InECC1. eot 
[new: sys6InBCC2. save: TRUE. ere: TRUE]. sys6InBCC1. nak 
[new: sys6InBCC2. save: TRUE. ere: TRUE]. sys6InBCC1, 1 
[new: sys6InBCC2. save: TRUE. ere: TRUE]. sys6InBCC1. 1 
[new~ sys6InBCC2. save: TRUE. ere: TRUE]. sys6InBCC1. 7 
[new: sys6InBCC2. save: TRUE. ere: TRUE]]. -- sys6InBCC1. 1 

[[new: sys6InEndFrame. save: TRUE. ere: TRUE]. -- sys6InBCC2. normal 
[new: sys6InEndFrame. save: TRUE. ere: TRUE]. sys6InBCC2. syn 
[new: sys6InEndFrame. save: TRUE. ere: TRUE]. sys6InBCC2. dle 
[new: sys6InEndFrame. save: TRUE. ere: TRUE]. sys6InBCC2, soh 
[new: sys6!nEndFrame. save: TRUE, ere: TRUE]. sys6I~BCC2. stx 
[new: sys6InEndFrame. save: TRUE. ere: TRUE]. sys6InBCC2. etb 
[new: sys6InEndFrame. save: TRUE. ere: TRUE]. sys5InBCC2. itb 
[new: sys6InEndFrame. save: TRUE. ere: TRUE]. sys6InBCC2. etx 
[new: sys6InEndFrame. save: TRUE. ere: TRUE]. sys6InBCC2. enq 
[new: sys6InEndFrame. save: TRUE. ere: TRUE], sys6InBCC2, bel 
[new: sys6InEndFrame. save: TRUE. ere: TRUE]. sys6InBCC2. eot 
[new: sys6InEndFrame, save: TRUE. ere: TRUE]. sys6InBCC2. nak 
[new: sys6InEndFrame. save: TRUE. ere: TRUE]. sys6InBCC2. 1 
[new: sys6InEndFrame. save: TRUE. ere: TRUE]. sys6InBCC2. 1 
[new: sys6InEndFrame. save: TRUE. ere: TRUE]. sys6InBCC2. 7 
[new: sys6InEndFrame. save: TRUE. ere: TRUE]]. -- sys6InBCC2~ 

[[new: sys6InStart. save: TRUE. zero: TRUE. end: TRUE]. 
-- sys6InGotDLE. normal 
[new: sys6InGotDLE. synSeen: TRUE]. -- sys6InGotDLE. syn 
[new: sys6InStart. save: TRUE. zero: TRUE. end: TRUE]. 
-- sys6InGotDLE, dle 
[new: sys6InStart. save: TRUE. zero: TRUE. end: TRUE]. 
-- sys6InGotDLE. soh 
[new: sys6InTrans. save: TRUE. zero: TRUE]. -- sys6InGotDLE. stx 
[new: sys6InStart. save: TRUE. zero: TRUE. end: TRUE]. 
-- sys6InGotDLE. etb 
[new: sys6InStart. save: TRUE. zero: TRUE, end: T~UE]. 
-- sys6InGotDLE, itb 
[new: sys6InStart. save: TRUE, zero: TRUE, end: TRUE]. 
-- sys6InGotDLE. etx 
[new: sys6InStart, save: TRUE, zero: TRUE. end: TRUE]. 
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-- sys6InGotDLE. enq 
[new: sys6InStart. save: TRUE. zero: TRUE, end: TRUE]. 
-- sys6InGotDLE. bel 
[new: sys6InStart. save: TRUE. zero: TRUE. end: TRUE]. 
-- sys6InGotDLE. eot 
[new: sys6InStart, save: TRUE, zero: TRUE, end: TRUE]. 
-- sys6InGotDLE. nak 
[new: sys6InStart, save: TRUE. zero: TRUE. end: TRUE]. sys6InGotDLE. 1 
[new: sys6InStart. save: TRUE. zero: TRUE. end: TRUE]. sys6InGotDlE, 7 
[new: sys6InStart. save: TRUE. zero: TRUE, end: TRUE]. sys6InGotDLE. 7 

--------

4 

[new: sys6InStart. save: TRUE, zero: TRUE. end: TRUE]], -- sys6InGotDLE. 1 
[[new: sys6InTrans. save: TRUE. ere: TRUE]. -- sys6InTrans. normal 

[new: sys6InTrans. save: TRUE, crc: TRUE]. -- sys6InTrans. syn 
[new: sys6InTransDLE. save: TRUE]. -- sys6InTrans. 'dle 
[new: sys6InTrans, save: TRUE, ere: TRUE]. sys6InTrans. soh 
[new: sys6InTrans. save: TRUE. ere: TRUE], sys6InTrans. stx 
[new: sys6InTrans. save: TRUE. ere: TRUE]. sys6InTrans, etb 
[new: sys6InTrans. save: TRUE. ere: TRU~]. sys6InTrans, itb 
[new: sys6InTrans. save: TRUE. ere: TRUE]. sys6InTrans. etx 
[new: sysSlnTrans. save: TRUE. ere: TRUE]. sys6InTrans, enq 
[new: sys6InTrans. save: TRUE. ere: TRUE]. sys6InTrans. bel 
[new: sys6InTrans. save: TRUE. ere: TRUE]. sys6InTrans. eot 
[new: sys6InTrans. save: TRUE. ere: TRUE]. sys6InTrans. nak 
[new: sys6InTrans. save: TRUE. ere: TRUE]. sysGlnTrans. 1 
[new: sys6InTrans. save: TRUE. ere: TRUE], sys6InTrans. 1 
[new: sys6InTrans, save: TRUE. ere: TRUE]. sys6InTrans, 7 
[new: sys6InTrans. save: TRUE, ere: TRUE]], -- sys6InTrans, 7 

[[new: sys6InStart. save: TRUE. zero: TRUE. end: TRUE]. 
-- sys6InTransDLE. normal (E) 
[new: sys6InTrans. synSeen: TRUE. bacK: TRUE]. -- sys6InTransDLE. syn 
[new: sys6InTrans, save: TRUE, ere: TRUE]. -- sys6InTransDLE, dle 
[new: sys6InStart. save: TRUE. zero: TRUE. end: TRUE]. 
-- sys6InTransDlE. soh (E) 
[new: sys6InStart. save: TRUE. zero: TRUE. end: TRUE]. 
-- sys6InTransDLE. stx (E) 

'[new: sys6InBCC1. save: TRUE. ere: TRUE]. -- sys6InTransDLE. etb 
[new: sys6InBCC1, save: TRUE, ere: TRUE]. -- sys6InTransDLE. itb 
[new: sysGlnBCC1. save: TRUE. ere: TRUE]. -- sys6InTransDLE, etx 
[new: sys6InStart. save: TRUE~ zero: TRUE. end: TRUE]. 
-- sys6InTransDLE, enq (E) 
[new: sys6InStart. save: TRUE. zero: TRUE. end: TRUE]. 
-- sys6InTransDLE. bel (E) 
[new: sys6InStart. save: TRUE. zero: TRUE. end: TRUE]. 
-- sys6InTransDLE. eat (E) 
[new: sysSlnStart. save: TRUE. zero: TRUE, end: TRUE]. 
-~ sys6InTransDLE. nak (E) 
[new: sys6InStart. save: TRUE. zero: TRUE. end: TRUE]. 
-- sys6InTransDLE. 1 
[new: sys6InStart. save: TRUE, zero: TRUE. end: TRUE]. 
-- sys6InTransDLE. 1 
[new: sys6InStart. save: TRUE. zero: TRUE. end: TRUE]. 
-- sys6InTransDLE. ? 
[new: sys6InStart. save: TRUE. zero: TRUE. end: TRUE]]. 

-- sys6InTransDLE, 1 
[[new: sys6InStart, end: TRUE]. -- sys6InEndframe. normal 

[new: sys6InStart. end: TRUE]. sys6!nEndFrame, syn 
[new: sys6InStart. end: TRUE]. sys6InEndFrame. dle 
[new: sys6InStart. end: TRUE]. sys6InEndFra~e. soh 
[new: sys6InStart. end: TRUE]. sys6InEndframe. stx 
[new: sys6InStart, end: TRUE]. sys6InEndFrame. etb 
[new: sys6InStart. end: TRUE]. sys6InEndFrame. itb 
[new: sys5InStart. end: TRUE]. sys6InEndFrame. etx 
[new: sys6InStart. end: TRUE]. sys61n EndF rame. enq 
[new: sys6InStart. end: TRUE]. sys6InEndFrame. bel 
[new: sys6InStart, end: TRUE]. sys6InEndFrame, eat 
[new: sys6InStart. end: TRUE]. sys6InEndFra~e. nak 
[new: s-ys6InStart. end: TRUE]. sys6InEndframe, 1 
[new: sys6InStart. end: TRUE]. sys6InEndFrame, 1 
[new: sys6InStart. end: TRUE]. sys6InEndFrame, 1 
[new: sys6InStart. end: TRUE]]]: -- sys6InEndFrame. 

Syste~ 6 output state table 
sys60ut~tart: MIOClnternalDO.State 31B: 
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sys60utHeader: MIOCInternalDO.State = 32B; 
sys60utText: HIOClnternalDO.State = 33B; 
sys60utBCC1: MIOClnternalDO.State = 34B; 
sys60utBCC2: MIOClnternalDO.State = 35B; 
sys60utGotDLE: MIOClnternalDO.State = 36B; 
sys60utTrans: MIOClnternalDO.State = 37B; 
sys60utTransDLE: MIOClnternalDO.State = 40B; 
sys60utCompleted: MIOClnternalDO.State = 377B; 
Syster.t60utputTable: TYPE = ARRAY [31B .. 40B] OF ARRAY [0 .. 17B] OF 

MIOClnternalDO.OutputEvent; 
system60utputTable: Syster.t60utputTable = 

[[[new: sys60utStart, send: TRUE], -- sys60utStart, normal 
[new: sys60utStart, synSeen: TRUE, send: TRUE], -- sys60utStart. syn 
[new: sys60utGotDLE, send: TRUE], -- sys60utStart, dle 
[new: sys60utHeader, send: TRUE, zero: TRUE], -- sys60utStart, soh 
[new: sys60utText, send: TRUE, zero: TRUE], -- sys60utStart, stx 
[new: sys60utStart, send: TRUE, zero: TRUE], -- sys60utStart, etb (E) 
[new: sys60utStart, send: TRUE, zero: TRUE], -- sys60utStart, itb (E) 
[new: sys60utStart, send: TRUE, zero: TRUE], -- sys60utStart, etx (E) 
[new: sys60utStart, send: TRUE], sys60utStart, enq 
[new: sys60utStart, send: TRUE], -- sys60utStart, bel 
[new: sys60utStart, send: TRUE], '-- sys60utStart, eot 
[new: sys6,OutStart. send: .TRUE]. -- sys60utStart. nak 
[new: sys60utStart. send: TRUE, zero: TRUE]. -- sys60utStart. 
[new: sys60utStart, send: TRUE, zero: TRUE], -- sys60utStart, 
[new: sys60utStart, send: TRUE, zero: TRUE], -- sys60utStart, ? 
[new: sys60utStart, send: TRUE, zero: TRUE]], -- sys60utStart, ? 

[[new: sys60utHeader. send: TRUE. ere: TRUE, fillOK: TRUE], 
-- sys60utHeader, normal 
[new: sys60utHeader. synSeen: TRUE, send: TRUE, fillOK: TR~E]. 
-- sys60utHeader. syn 
[new: sys60utStart, send: TRUE. zero: TRUE], -- sys60utHeader, dle (E) 
[new: sys60utStart. send: TRUE, zero: TRUE], -- sys60utHeader, soh (E) 
[new: sys60utText. send: TRUE, ere: TRUE], -- sys60utHeader, stx 
[new: sys60utBCC1~ baek: TRUE, send: TRUE, ere: TRUE]. 
-- sys60utHeader. etb 
[new: sys60utBCC1, baek: TRUE, send: TRUE, ere: TRUE], 
-- sys60utHeader, itb 
[new: sys60utBCC1. baek: TRUE, send: TRUE, ere: TRUE], 
-- sys60utHeader. etx' 
[new: sys60utStart. send: TRUE. zero: TRUE], sys60utHeader. enq (E) 
[new: sys50utStart, send: TRUE, zero: TRUE], sys60utHeader, bel (E) 
[new: sys60utStart, send: TRUE, zero: TRUE]. sys60utHeader, eot (E) 
[new: sys60utStart, send: TRUE. zero: TRUE], sys60utHeader, nak (E) 
[new: sys60utStart, send: TRUE, zero: TRUE], sys60utHeader,? 
[new: sys60utStart. send: TRUE. zero: TRUE]. sys60utHeader.? 
[new: sys60utStart. send: TRUE, zero: TR~E], sys60utHeader,? 
[new: sys60utStart, send: TRUE, zero: TRUE]], -- sys60utHeader, ? 

[[new: sys60utText, send: TRUE, ere: TRUE, fillOK: TRUE], 
-- sys60utText. normal 
[new: sys60utText. synSeen: TRUE. send: TRUE, fillOK: TRUE], 
-- sys60utText. syn 
[new: sys60utStart, send: TRUE, zero: TRUE], -- sys50utText, dle (E) 
[new: sys60utStart, send: TRUE, zero: TRUE], -- sys60utText, soh (E) 
[ne~: sys6CutStart. send: TRUE. zero: TRUE],'-- sys60utText, stx (E) 
[new: sys60utBCC1. baek: TRUE. send: TRUE, ere: TRUE], -- sys60utText, etb 
[new: sys60utBCC1, baek: TRUE. send: TRUE, ere: TRUE], -- sys60utText, itb 
[new: sys60utBCC1. baek: TRUE,. send: TRUE, ere: TRUE]. -- sys60utText, etx 
[new: sys60utStart, send: TRUE. zero: TRUE], -- sys60utText. enq (E) 
[new: sys60utText, send: TRUE, ere: TRUE, f1llbK: TRUE], 
-- sys60utText. bel 
[new: sys60utStart, send: TRUE, zero: TRUE], -- sys60utText, eot (E) 
[new: sys60utStart. send: TRUE. zero: TRUE]. -- sys60utText, nak (E) 
[new: sys60utStart. send: TRUE. zero: TRUE]. -- sys60utText, ? 
[new: sys60utStart. send: TRUE, zero: TRUE], ~- sys60utText. ? 
[new: sys60utStart, send: TRUE. zero: TRUE], -- sys60utText, ? 
[new: sys60utStart, send: TRUE, zero: TRUE]], -- sys60utText, ? 

[[new: sys60utBCC2. baek: TRUE. sendCRC: TRUE], -- sys60utBCC1, normal 
[ne~: sys60utBCC2, baek TRUE, sendCRC TRUE], sys60utBCC1, syn 
[new: sys60utBCC2, baek TRUE, sendCRC TRUE], sys60utBCC1, dle 
[new: sys60utBCC2, baek TRUE. sendCRC TRUE], sys60utBCC1, soh 
[new: sys60utBCC2. baek TRUE, sendCRC TRUE], sys60utBCC1, stx 
[new: sys60utBCC2, baek TRUE, sendCRC TRUE]. sys60utBCC1, etb 
[new: sys60utBCC2, baek TRUE, sendCRC TRUE], sys60utBCC1. itb 
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[new: sys60utBCC2, baek: TRUE. sendCRC: TRUE], sys60utBCC1, etx 
[new: sys60utBCC2, baek: TRUE. sendCRC: TRUE], sys60utBCC1, enQ 
[new: sys60utBCC2. baek: TRUE. sendCRC: TRUE]. sys60utBCCl. bel 
[new: sys60utBCC2, back: TRUE. sendCRC: TRUE]. sys60utBCC1, eot 
[new: sys60utBCC2, baek: TRUE. sendCRC: TRUE]. sys60utBCC1. nak 
[new: sys60utBCC2, back: TRUE. sendCRC: TRUE]. sys60utBCC1. 1 
[new: sysGOutBCC2. baek: TRUE, sendCRC: TRUE]. sys60utBCC1.? 
[new: sys60utBCC2, baek: TRUE, sendCRC: TRUE], sys60utBCC1,? 
[new: sys60utBCC2, baek: TRUE. sendCRC: TRUE]], -- sys60utBCC1, 

[[new: sys60utStart, sendCRC: TRUE], -- sys60utBCC2, normal 
[new: sys60utStart. sendCRC: TRUE]. sys60utBCC2. syn 
[new: sys60utStart. sendCRC: TRUE]. sys60utBCC2, dle 
[new: ~ys60utStart, sendCRC: TRUE]. sys60utBCC2, soh 
[new: sys60utStart. sendCRC: TRUE], sys60utBCC2, stx 
[new: sys60utStart, sendCRC: TRUE]. sys60utBCC2. etb 
[new: sys60utStart. sendCRC: TRUE], sys60utBCC2. itb 
[new: sys60utStart. sendCRC: TRUE], sys60utBCC2, etx 
[new: sys60utStart, sendCRC: TRUE], sys60~tBCC2, enq 
[new: sys60utStart, sendCRC: TRUE], sys60utBCC2. bel 
[new: sys60utStart •• sendCRC: TRUE], -- sys60utBCC2, eot 
[new: sys60utStart, sendCRC: TRUE], sys60utBCC2. nak 
[new: sys60utStart. sendCRC: TRUE], sys60utBCC2.? 
[new: sys60utStart. sendCRC: TRUE]. sys60utBCC2,? 
[new: sys60utStart, sendCRC: TRUE]. sys60utBCC2. 
[new: sys60utStart, sendCRC: TRUE]]. -- sys60utBCC2. ? 

,[[new: sys50utStart. send: TRUE, zerc: TRUE]. -- sys60utGotDLE, normal 
[new: sys60utStart, synSeen: TRUE, send: TRUE, zero: TRUE]. 
-- sys60utGotDLE, syn 
[new: sys60utStart, seed: TRUE. zero: TRUE]. sys60utGotDLE. dle 
[new: sys60utStart. send: TRUE. zero: TRUE]. sys50utGotDLE, soh 
[new: sys60utTrans. send: TRUE. zero: TRUE], sys60utGotDLE. stx 
[new: sys60utStart, send: TRUE. zero: TRUE]. sys60utGotDLE, etb 
[new: sys60utStart. send: TRUE. zero: TRUE]. sys60utGotDLE, itb 
[new: sys60utStart, send: TRUE. zero: TRUE], sys60utGotDLE. etx 
[new: sys60utStart. send: TRUE, zero: TRUE], sys60utGotDLE, enq 
[new: sys60utStart. send: TRUE. zero: TRUE]. sys60utGotDLE. bel 
[new: sys60utStart, send: TRUE, zero: TRUE], sys60utGotDLE, eot 
[new: sys60utStart, send: TRUE, zero: TRUE], sys60utGotDLE, nak 
[new: sys60utStart, send: TRUE, zero: TRUE]. sys60utGotDLE,? 
[new: sys60utStart. send: TRUE. zero: TRUE], sys60utGotDLE, 1 
[new: sys60utStart. send: TRUE. zero: TRUE]. sys60utGotOLE.? 
[new: sys60utStart. send: TRUE, zero: TP.UE]], -- sys60utGotDLE, 1 

[[new: sys60utTrans. send: TRUE. ere: TRUE, fillOK: TRUE], 
-- sys60utTrans, normal 
[new: sys60utTrans. send: TRUE. ere: TRUE. fiilOK: TRUE], 
-- sys60utTrans. syn 
[new: sys60utTransDLE, send: TRUE], -- sys60utTrans. dle 
[new: sys60utTrans. send: TRUE, ere: TRUE, fillOK: TRUE]. 
-- sys60utTrans, soh 
[new: sys60utTrans, send: TRUE, ere: TRUE, fillOK: TRUE], 
-- sys60utTrans, stx 
[new: sys60utTrans. send: TRUE, ere: TRUE. fillOK: TRUE], 
~- sys60utTrans, etb 
[new: sys60utTrans, send: TRUE, ere: TRUE, fillOK: TRUE]. 
-- sys60utTrans, itb 
[new: sys60utTrans. send: TRUE. ere: TRUE, fillOK: TRUE]. 
-- sys60utTrans, etx 
[new: sys60utTrans. send: TRUE, ere: TRUE, fillOK: TRUE]. 
-- sys60utTrans. enq 
[new: sys60utTrans. send: TRUE, ere: TRUE, fillOK: TRUE]. 
-- sys60utTrans. bel 
[new: sys60utTrans, send: TRUE, ere: TRUE, fillOK: TRUE], 
-- 'sys60utTrans, eot 
[new: sys60utTrans, send: TRUE, ere: TRUE, fillOK: TRUE]. 
-- sys60utTrans, nak 
[new: sys60utTrans. send: TRUE, ere: TRUE. f1ll0K: TRUE], 
-- sys60utTrans. ? 
[new: sys60utTrans. send: TRUE, ere: TRUE, fill0K: TRUE], 
-- sys60utTrans, ? 
[new: sys60utTrans, send: TRUE, ere: TRUE. fillOK: TRUE], 
-- sys60utTrans, ? 
Inew: sys60utTrans. send: TRUE, ere: TRUE, fillOK: TRUE]], 

-- sys60utTra~s. ? 
[[new: sys60utStart, send: TRUE, zero: TRUE], sys60utTransDLE, normal (E) 
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[new: sys60utTrans. synSeen: TRUE. send: TRUE]. -- sys60utTransDLE. syn 
[new: sys60utTrans, send: TRUE. crc: TRUE]. -- sys60utTransDLE, dle 
[new: sys60utStart. send: TRUE. zero: TRUE]. -- sys60utTransDLE, soh (E) 
[new: sys60utStart. send: TRUE. zero: TRUE]. -- sys60utTransDLE, stx (E) 
[new: sys60utBCC1. back: TRUE. send: TRUE. crc: TRUE], 
-- sys60utTransDLE. etb 
[new: sys60utaCC1. back: TRUE, send: TRUE, crc: TRUE], 
-- sys60utTransDLE. itb 
[new: sys60utBCC1. back: TRUE. send: TRUE. crc: TRUE], 
-- sys60utTransDLE. etx 
[new: sys60utStart, send: 
[new: sys60utStart, send: 
[new: sys60utStart. send: 
[new: sys60utStart. send: 
[new: sys60utStart, send: 
[new: sys60utStart, send: 
[new: sys60utStart. send: 
[new: sys60utStart. send: 

-- F 11 Character Tables . 

TRUE, 
TRUE, 
TRUE, 
TRUE. 
TRUE, 
TRUE, 
TRUE. 
TRUE, 

asci SYN: Environment.Byte = 26B; 
asci DLE: Environment.Byte ~ 20B; 

zero: 
zero: 
zero: 
zero: 
zero: 
zero: 
zero: 
zero: 

TRUE]. 
TRUE]. 
TRUE] . 
TRUE] , 
TRUE]. 
TRUE]. 
TRUE]. 
TRUE]]] : 

asci FillCharTable: MIOCInternalDO.FillCharTable 

sys60utTransDLE, enq (E) 
sysSOutTransDLE, bel (E) 
~ys60utTransDLE, eot (E) 
sys60utTransDLE, nak (E) 
sys60utTransDLE, 7 
sys60utTransDLE, 1 
sys60utTransDLE, 1 

-- sys60utTransDLE, 

[[ • 0]. [0. 0], [0. 0]. [0, 0]. [0. 0]. [0, 0], [0. 0]. [0, 0]. [0, 0]. 
-- 20B - 30B 
[asciiSYN. asciiSYN]. sys60utStart 
[asciiSYN, asciiSYN]. sys60utHeader 
[asciiSYN. asciiSYN]. sys60utText 
[asciiSYU. asciiSYN]. sys60utBCC1 
[asciiSYN, asciiSYN]. sys60utBCC2 
[asciiSYN. asciiSYN]. sys60utGotDLE 
[asci iDLE. asciiSYN]. sys60utTrans 
[asci iDLE, asciiSYN]. sys60utTransDLE 
[0. 0]. [0. 0], [0. 0]. [0. 0]. [0, 0]]; -- 41B •• 45B 

ebcdicSYI~: Environment.Byte = 62B; 
ebcdicDLE: Environment.Byte = 20B; 
ebcdicFi11CharTable: MIOCInterna1DO.Fi11CharTable = 

[[0. 0]. [0. 0]. [0. 0]. [0, 0], [0. 0]. [0, 0], [0, 0], [0, 0], [0, 0], 
-'- 20B - 30B 
[ebcdicSYN. ebcdicSYN]. sys60utStart 
[ebcdicSYN, ebcdicSYN], sys60utHeader 
[ebcdicSYN. ebcdicSYN], sys60utText 
[ebcdicSYN. ebcdicSYN]. sys60utBCCl 
[ebcdicSYN. ebcdicSYN], sys60utBCC2 
[ebcdicSYN, ebcdicSYN]. sys60utGotDLE 
[ebcdicDLE, ebcdicSYN]. sys60utTrans 
[ebcdicDLE. ebcdicSYN]. sys60utTransDLE 
[0. 0], [0. 0], [0. 0]. [0. 0]. [0, 0]]; -- 41B .. 45B 

System6Init: PUBLIC PROCEDURE [pointer: LONG POUlTER] 
RETURNS [inputStart, outputStart: MIOCInternalDO.State] 
BEGIN 
charPtr: LONG ORDERED POINTER TO MIOCInternalDO.CharTable; 
inputPtr: LONG ORDERED POINTER TO System6InputTable; 
outputPtr: LOIJG ORDERED POINTER TO Syster.160utputTable; 
fillPtr: LONG ORDERED POINTER TO MIOCInternalDO.FillCharTable; 
charPtr ~ LOOPHOLE[pointer]; 
charPtr~ ~ system6CharTab1e; 
inputPtr ~ LOOPHOLE[charPtr + SIZE[MIOClnternalDO.CharTable]]; 
inputPtr~ ~ system6InputTable; 
outputPtr ~ LOOPHOLE[inputPtr + SIZE[Syster.16InputTable]]; 
outputPtrT ~ system60utputTab1e; 
fillPtr ~ LOOPHOLE[inputPtr + SIZE[MIOClnternalDO.StateTable]]; 
fillPtr~ ~ ebcdicFillCharTable; 
RETURN[sys6InStart. sys60utStart]; 
END; 

X850Init: PUBLIC PROCEDURE [pointer: LONG POINTER] 
RETURNS [inputStart, outputStart: MIOClnternalDO.State] 
BEGIN 
charPtr: LONG ORDERED POINTER TO MIOClnterna1DO.CharTab1e; 
inputPtr: LONG ORDERED POINTER TO System6InputTable; 
outputPtr: LONG ORDERED POINTER TO System60utputTable; 
fillPtr: LONG ORDERED POINTER TO MIOClnterna1DO.FillCharTable; 
charPtr ~ LOOPHOLE[pointer]: 
charPtr~ ~ x850CharTable: 
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inputPtr ~ LOOPHOLE[charPtr + SIZE[HIOCInterna1DO.CharTab1e]]; 
inputPtr~ ~ system6InputTable; 
outputPtr ~ LOOPHOLE[inputPtr + SIZE[System6InputTable]]; 
outputPtr~ ~ system60utputTable; 
fi11Ptr ~ LOOPHOLE[inputPtr + SIZE[MIOClnternalDO.StateTab1e]]; 
fil1Ptr~ ~ asciiFi11CharTable; 
RETURN[sys6InStart, sys604tStart]: 
END; 

END. -- System6Tab1esDO 
LOG 
Time: August 30, 1979 2:38 PM By: BIll Danielson Action: Created file 

8 

Time: September 19, 1979 3:11 PM By: BIll Danielson Action: Combined common tables and added 
fill character tables. 
Time: October 4, 1979 1:11 PM By: BIll Danielson Action: Modified fo~ DO implementation. 
Time: November 29, 1979 2:15 PM By: BIll Danielson Action: Broke off to just include System 
6 tables. 
Time: January 31, 1980 11:17 AM By: BIll Danielson Action: Added ascii character table for 
Xerox850. 
Time: February 13, 1980 2:50 PH By: BIll Danielson Action: Fixed stop code (BEL) states. 
Time: March 19, 1980 10:54 AM By: Bill Danielson Action: Added intrafraoe fill characters. 
Time: April 9, 1980·5:45 PM By: Bill Danielson Action: Reduce global frame usage. 
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-- TTYPortHeadDO.mesa . 
-- Last edited: October 7, 1980 7:04 PM By: Mary Artibee 

DIRECTORY' 
TTYPortFace: FROM "TTYPortFace" USING [ 

CharacterLength, DeviceStatus, LineSpeed, Parameter, Parity, StopBits, 
TransferStatus] , 

MIOClnternalDO: FROM "MIOClnternaIDO" USING [ 
bps50, bps75, bps110, bps134p5, bps150, bps300, bps600, bps12aO, bps18aO, 
bps200a, bps2400, bps3600, bps480a, bps7200, bps960a, bps1920a, GetCount, 
InitializePrinter, LoadTimer, LoadTTYPortRegister, maxLines, 
TimerSpeedConstant, TTYPortLoadWord, TTYPortStatusWord, UsartStatus]; 

TTYPortHeadDO: PROGRAM IMPORTS MIOClnternalDO EXPORTS TTYPortFace = 
BEGIN 
-- various definitions 
lineState: ARRAY [O .. MIOClnternaIDO.maxLines) OF LineRecord i- ALL[ 

defaultLineRecord]; 
LineRecord: TYPE = RECORD [ 

usartMode: UsartModelnstr, 
usartStat: MIOClnternalDO.UsartStatus, 
deviceStatus: TTYPortFace.DeviceStatus, 
clearToSend: BOOLEAN, 
dataSetReady: BOOLEAN, 
IineSpeed: TTYPortFace.LineSpeed]; 

defaultLineRecord: LineRecord = 
[usartMode: [two, none, lengthls8bits, times16], 

usartStat: [FALSE, FALSE, FALSE, FALSE, FALSE, FALSE, FALSE, FALSE], 
deviceStatus: [FALSE, FALSE, FALSE, FALSE], clearToSend: FALSE, 

. dataSetReady: FALSE, IineSpeed: bps1200]; 
-- various definitions found in MIOClnternalDO 
-- TTYPortLoadWord: TYPE = MACHINE DEPENDENT RECORD [to send cmd/data to 8251 
-- unused: [0 .. 17B], 
-- ptAOCTSToTTYPort: BOOLEAN, this is PTClearToSend to device; reflects CTS in IineRecord 
-- cmdSelect: {unusedO, writeTTYPort, readTTYPort, unused3, unused4, writeUsart, readUsart, 

"unused7}, 
-- dataBits: [0 .. 377BJ ~ OJ; 

1 

-- TTYPortStatusWord: TYPE = MACHINE DEPENDENT RECORD.[to receive status/data from 8 
**251 

-- busy: BOOLEAN, this is PTCS (chip select) 
-- ptAO: BOOLEAN, this is PTClearToSend to device 
-- ptA 1: BOOLEAN, this is Command/Data' to Usart 
-- notPtRD: BOOLEAN, 
-- notPtWR: BOOLEAN, 
-- notPtRTSFromTTYPort: BOOLEAN, RTS comes in on pin 16 on 16-pin dip, pin 4 on 25-pin; this 

• • with TxEnable allows transmission to device, ON means device powered on 
-- notPtCTSToTTYPort: BOOLEAN, this is just ptAO' to device . 
-- notPtDTRFromTTYPort: BOOLEAN, DTR comes in on pin 14 on 16-pin dip, pin 20 on 25-pin, de 

• ·vice should hold this ON always 
-- dataBits: SELECT OVERLAID • FROM 
-- readTTYPort = > [char: CHARACTERJ, 
-- readUsart = > [stat: UsartStatus], 
-- ENDCASEJ; 
-- UsartStatus: TYPE = MACHINE DEPENDENT RECORD [ 
-- TTYPortStatusWord.dataBits on readUsart 
-- dsr: BOOLEAN, on if DSR' is 0, on MIOC means something'is plugged in 
-- breakDetect: BOOLEAN, 
-- framingError: BOOLEAN, 
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-- overrunError: BOOLEAN, 
-- parityError: BOOLEAN, 
-- !xmtEmpty: BOOLEAN, output buffer empty 
-- rcvReady: BOOLEAN, input buffer full (masked/held Reset by RxEN off) = Wakeup 
-- txmtRegReady: BOOLEAN output buffer empty (TxRdy pin = Wakeup = empty + TxEN + CTS' I 

"ow) J; 
UsartCmdType: TYPE = { 

modeSet, internal Reset, errorReset, disableRxTx, enableRxTx}; 
UsartModelnstr: TYPE = MACHINE DEPENDENT RECORD [ 

-- MIOClnternalDO. TTYPortLoad Word. dataBits on writeUsart following RESET, UsartCmdType 
~. = modeSet 

stopBits: TTYPortFace.StopBits, 
parityBits: ParityBits, 
characterLength: TTVPortFace.CharacterLength, 
baudRateFactor: {syncMode, times1, times16, tfmes64}]; 

Parity Bits: TYPE = {none, unused, odd, even}; 
ConvertParityToParityBits: ARRAY TTYPortFace.Parity OF ParityBits = 

[none, odd, even]; 
UsartCmdlnstr: TYPE = MACHINE DEPENDENT RECORD [ 

-- MIOClnternaIDO. TTYPortLoad Word. dataBits on writeUsart other than following RESET 
enterHuntMode: BOOLEAN, 
internal Reset: BOOLEAN, -- set on UsartCmdType = internalReset 
setRTS: BOOLEAN, -- not used on MIOC 
errorReset: BOOLEAN, -- set on UsartCmdType = errorReset 
send Break: BOOLEAN, 
rev Enable: BOOLEAN, 
-- enables RxRdy to signal wakeups for char rcvd from device 
setDTR: BOOLEAN, -- not used on MIOC 
txmtEnable: BOOLEAN 
-- with CTS' from device (PTReqToSend pin 1 on 16-pin dip, pin 4 on 25-pin), enables transmis 

··sion to device -- \ . 
]; 

--Interface Procedures, alphabetically 
GetCommand: PUBLIC PROCEDURE [lineNumber: CARDINAL] 

'RETURNS [data: CHARACTER, stat: TTYPortFaee.TransferStatus] = 
BEGIN 
c: CHARACTER; 
ttyPortLoadWord: MIOClnternalDa.TTYPortLoadWord ~ 

[0, lineState[lineNumber].elearToSend, readTTYPort, 0]; 
ttyPortStatusWord: MIOClnternaIDO.TTVPortStatusWord; 
UpdateStatus[lineNumber]; 
IF -lineState[lineNumber].deviceStatus.readyToGet THEN RETURN[C, notReady]; 
ttyPortStatusWord ~ MIOClnternaIDa.LoadTTYPortRegister[ 

IineNumber, ttyPortLoadWord]; 
c i- ttyPortStatusWord.char; 
ttyPortLoadWord i- [0, IineState[lineNumber].c1earToSend, readUsart, 0]; 
ttyPortStatusWord ~ MIOClnternaIDa.LoadTTYPortRegister[ 

IineNumber, ttyPortLoadWord]; 
RETURN[C, UpdateTransferStatus[lineNumber, ttyPortStatusWord]]; 
END; 

'GetLineCount: PUBLIC PROCEDURE RETURNS [lineCount: CARDINAL] = 
BEGIN RETURN[MIOClnternaIDO.GetCountDl END; 

GetStatus: PUBLIC PROCEDURE [lineNumber: CARDINAL] 
RETURNS '[stat: TTYPortFace.DevieeStatus] = 
BEGIN 
UpdateStattis[lineNumber]; 
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RETURN[lineState[lineNumber].deviceStatus]; 
END; 

Off: PUBLIC PROCEDURE [JineNumber: CARDINAL] = 
BEGIN 
IssueUsartCmd[lineNumber, disableRxTx]; -- disables Rx and Tx 
MIOClnternaIDO.lnitializePrinter[lineNumber, 0];. 
-- zeros mask in CSB.printerWakeup 

END; 

On: PUBLIC PROCEDURE [lineNumber: CARDINAL, mask: UNSPECIFIED] = 
BEGIN 
--lnitializePrinter, CSB.printerWakeup, LoadTimer.printerClock reference the TTYPort 
MIOClnternaIDO.lnitializePrinter[lineNumber, mask]; 
-- sticks mask in CSB.printerWakeup 
IineState[lineNumber] +- defaultLineRecord; 
SetLineSpeed[lineNumber]; -- sets BRG printerC/ock line speed (1200, x16) 
IssueHardReset[lineNumber]; -- pitts 8251 into known/eset state 
IssueUsartCmd [I i neNu mber, modeSet]; 
-- sets 8251 mode (2 stopbits, no parity, 7 databits, x16 elk) 
IssueUsartCmd[lineNumber, enableRxTx]; -- enables Rx and Tx 

END; 

PutCommand: PUBLIC PROCEDURE [lineNumber: CARDINAL, data: CHARACTER] 
RETURNS [stat: TTYPortFac.e.TransferStatus] = 
BEGIN 
ttyPortLoadWord: MIOClnternalDO.TTYPortLoadWord +-

[0, lineState[lineNumber].clearToSend, writeTTYPort, 0]; 
ttyPortStatusWord: MIOClnternaIDO.TTYPortStatusWord; 
ttyPortLoadWord.dataBits +- LOOPHOLE[data]; 
UpdateStatus[lineNumber]; 
IF .... lineState[lineNumber].deviceStatus.readyToPut THEN RETURN[notReady]; 
ttyPortStatusWord +- MIOClnternaIDO.LoadTTYPortRegister[ 

IineNumber, ttyPortLoadWord]; 
RETURN[UpdateTransferStatus[lineNumber, ttyPortStatusWord]]; 
END; 

SetParameter: PUBLIC PROCEDURE [ 
IineNumber: CARDINAL, parameter: TTYPortFace.Parameter] = 
BEGIN 
WITH parameter SELECT FROM 

characterLength =) 

BEGIN . 
IF ,lineState[lineNumber].usartMode,characterLength # characterLength THEN 

BEGIN 
IineState[HneNu mber] .usartMode.characterLength +- characterLength; 
IssueUsartCmd[lineNumber, internaIReset]; . 
-- issue internalReset to prepare for mode instr 
l~ueUsartCmd[lineNumber, modeSet]; 
IssueUsartCmd[lineNumber, enableRxTx]; -- issue vanilla cmd instr 

END; 
END; , 

clearT oSend =) 

-- on the MIOC, this is PTAOj PTClearToSend on pin2 of the 16-pin dip, pin 5 on 25-pin 
BEGIN 
IF IineState[lineNumber].clearToSend # clearToSend THEN 
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BEGIN 
IineState[lineNumber].clearToSend +- clearToSend; 
IssueUsartCmd[lineNumber, enableRxTx]; 
END; 

END; 
dataSetReady = > 

4 

-- on the MIOC, this is the LS/Reset line; PTDataSetReady pin3 on 16-pin dip, pin 6 on 25-pi 

BEGIN 
IF IineState[lineNumber].dataSetReady # dataSetReady THEN 

BEGIN .' 
IineState[lineNumber].dataSetReady +- dataSetReady; 
IssueUsartCmd[lineNumber, enableRxTx]; 
END; 

END; 
IineSpeed =) 

BEGIN 
IF IineState[lineNumber).lineSpeed # IineSpeed THEN 

BEGIN 
IineState[lineNumber].IineSpeed +- lineSpeed; 
SetLineSpeed[lineNumber]; 
END; 

END; 
parity => 

BEGIN . 
IF lineState[lineNumber].usartMode.parityBits # ConvertParityToParityBits[ 

parity] THEN . 
BEGIN . 
lineState[lineNumber].usartMode.parityBits +- ConvertParityToParityBits[ '. '. 

parity]; ," 
IssueUsartCmd[lineNumber, internaIReset]; . 
-- issue internalReset to prepare for mode instr 
IssueUsartCmd [lineNu mber, modeSet]; 
IssueUsartCmd[lineNumber, enableRxTx]; -- issue vanilla cmd instr 

END; 
END; 

stopBits =) 

BEGIN 
IF IineState[lineNumber).usartMode.stopBits # stopBits THEN 

BEGIN 
lineState[lineNumber].usartMode.stopBits +- stopBits; 
IssueUsartCmd [lineNumber, internal Reset]; 
-- issue internalReset to prepare for mode instr 
IssueUsartCmd[lineNumber, modeSet]; 
IssueUsartCmd[lineNumber, enableRxTx]; -- issue vanilla cmd instr 

END; 
END; 

ENDCASE; 
END; 

--Internal Proceejures, alphabetically 

UpdateStatus: PRIVATE PROCEDURE [lineNumber: CARDINAL] = 
BEGIN 
ttyPortStatusWord: MIOClnternaIDO.TTYPortStatusWord; 
ttyPortLoadWord: MIOClnternalDO.TTYPortLoadWord +-

[0, lineState[lineNumber].clearToSend, readUsart, 0]; 
ttyPortStatusWord. +- MIOClnternaIDO.LoadTTYPortRegister[ 

IineNumber, ttyPortLoadWord]; 
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IineState[lineNumber].usartStat ~ ttyPortStatusWord.stat; 
IineState[lineNu mber] .deviceStatus.dataTerminaIReady ~ 

-ttyPortStatusWord.notPtDTRFromTIYPort; 
lineState[lineNumber].deviceStatus.readyToGet ~ IineState[ 

Ii neN umber]. usartStat. rcvReady; 
lineState[lineNumber].deviceStatus.readyToPut +- IineState[ 

lineN umber] .usartStat. txmtRegReady; 
IineState[lineNu mber] .deviceStatus.requestToSend ~ 

-ttyPortStatusWord .notPtRTSF rom TTYPort; 
END; 

UpdateTransferStatus: PRIVATE PROCEDURE [ 
lineNumber: CARDINAL, currentStat: MIOClnternaIDO.TTYPortStatusWord] 
RETURNS [transferStatus: TIYPortFace.TransferStatus] = 
BEGIN 
transferStat: TTYPortFace.TransferStatus ~ success;· 
IineState[lineNumber].usartStat ~ currentStat.stat; 
lineState[lineNumber].deviceStatus.dataTerminaIReady ~ 

-currentStat.notPtDTRFromTIYPort; 
lineState[lineNu mber] .deviceStatus.readyToGet ~ cu rrentStat.stat.rcvReady; 
IineState[lineNu mber] .deviceStatus.readyToPut ~ cu rrentStat.stat.txmtEmpty; 
lineState[lineNumber].deviceStatus.requestToSend +-

- cu rrentStat.notPtRTSF rom TTYPort; , 
IF lineState[lineNumber].usartStatframingError THEN 

transferStat ~ asynchFramingError; 
IF IineState[lineNumber].usartStat.overrunError THEN transferStat +- datalost; 
IF IineState[lineNumber].usartStat.parityError THEN 

transferStat ~ parityError; 
IF Ii neState [I i neN umber]. usartStat.breakDetect THEN 

transferStat ~ breakDetected; 
IF transferStat # success THEN 

BEGIN IssueUsartCmd[lineNumber, errorReset]; UpdateStatus[lineNumber]; END; 
RETuRN[transferStat] ; 
END; 

IssueUsarlCmd: PRIVATE PROCEDURE [lineNumber: CARDINAL, cmd: UsartCmdType] = 
BEGIN 
usartWord: UsartCmdlnstr +-

[FALSE, FALSE, FALSE, FALSE, FALSE, TRUE, FALSE, TRUE]; 
'ttyPortLoadWord: MIOClnternalDO.TIYPortLoadWord ~ 

[0. IineState[lineNumber].clearToSend, writeUsart, 0]; 
SELECT cmd FROM 

modeSet = > BEGIN usartWord +- lOOPHOlE[lineState[lineNumber].usartMode]; END; 
internal Reset => BEGIN usartWord.internalReset ~ TRUE; END; 
errorReset = > BEGIN usartWord.errorReset ~ TRUE; END; 
disableRxTx = > 

BEGIN usartWord.rcvEnable ~ FALSE; usartWord.txmtEnable ~ FALSE; END; 
ENDCASE; 

ttyPortLoadWord.dataBits ~ LOOPHOLE[usartWord]; o ~ MIOClnternaIDO.LoadTTYPortRegister[lineNumber, ttyPortLoadWord1; 
END; 

SetLineSpeed: PRIVATE PROCEDURE [lineNumber: CARDINAL] = 
BEGIN 
-- issue LoadTimer to set line speed; 
IineSpeedlnfo: MIOClnternalDO.TimerSpeedConstant +

SELECT IineState[lineNumber].lineSpeed FROM 
bps50 = > MIOClnternaIDO.bps50, 
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bps75 = > MIOClnternaIDO.bps75, 
bps110 => MIOClnternaIDO.bps110, 
bps134p5 => MIOClnternalDO.bps134p5, 
bps150 => MIOClnternalDO.bps150, 
bps300 = > MIOClnternaIDO.bps300, 
bps600 = > MIOClnternaIDO.bps600, 
bps1200 = > M10ClnternalDO.bps1200, 
bps1800 = > M10ClnternalDO.bps1800, 

'bps2000 = > MIOClnternaIDO.bps2000, 
bps2400 = > MIOClnternaIDO.bps2400, 
bps3600 = > MIOClnternalDO.bps3600, 
bps4S00 = > MIOClnternaIDO.bps4S00, 
bps7200 = > MIOClnternaIDO.bps7200, 
bps9600 = > MIOClnternalDO.bps9600, 
ENDCASE = > MIOClnternaIDO.bps19200; 

MIOClnternaIDO.LoadTimer[ 
IineNumber, printerClock. squareWaveGenerator, IineSpeedlnfo.x16] 

END; 

'lss~eHardReset: f'RIVATE PROCEDURE (Iine,Number: CARDINAL] = 
BEGIN 
resetUsartO: UsartCmdlnstr = . 

[TRUE, FALSE, FALSE, FALSE, FALSE, FALSE, FALSE, FALSE]; 
resetUsart1: UsartCmdlnstr = 

[FALSE, FALSE, FALSE, FALSE, FALSE, FALSE, FALSE, FALSE]; 
resetUsart2: UsartCmdlnstr = 

[FALSE, TRUE, FALSE, FALSE, FALSE, FALSE, FALSE, FALSE]; 
ttyPortLoadWord: MIOClnternalDO.TTYPortLoadWord +-

[0, IineState[iineNumber].clearToSeild, writeUsart, 0]; 
ttyPortLoadWord.dataBits fo lOOPHOLE[resetUsartO]; o ~ MIOClnternaIDO.LoadTTYPortRegister[lineNumber, ttyPortloadWord]; 
ttyPortLoadWord.dataBits ~ LOOPHOLE[resetUsart1]; 

. 0 ~ MIOClnternaIDO.LoadTTYPortRegister[lineN~mber, ttyPortLoadWord]; 
ttyPortLoadWord.dataBits +- LOOPHOLE[resetUsart2]; o +- MIOClnternaIDO.LoadTIYPortRegister[lineNumber, ttyPortLoadWord]; 
END; 

END. -- TTYPortHeadDO 
LOG 
Time: July 18, 1980 4:04 PM By: Mary Artibee Action: Created file from FrontHeadDO. 
Time: July 21, 1980 4:11 PM By: Mary Artibee Action: Many changes. 

6 

Time: July 22, 1980 7:41 PM By: Mary Artibee Action: LoadTTYPortRegister, TTYPortLoad 
**Word, TTYPortStatusWord, UsartStatus moved to MIOClnternalDO. 
Tims: July 23, 1980 4:27 PM By: Mary Artibee Action: Use LOOPHOLE instead of Inline.BIT 
"OR. 
Time: July 25, 1980 2:14 PM By: Mary Artibee Action: Changed CTS, DSR defaults to FALS 
**Eo 
Time: August 4, 1980 5:39 PM By: Mary Artibee Action: Removed RTS test in PutCommand; 
**default success in UpdateTransferStatus. 
Time: August 6, 1980 3:42 PM By: Mary Artibee Action: characterLength default now lengthl 
**s8bits. 
Time: September 19, 1980 1:52 PM By: Mary Artibee Action: Do BreakDetect after Fra 
**mingError. , 
Time: October 7, 1980 7:04 PM By: Mary Artibee Acti,on: Use txmtHegReady for readyToPut. 
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-- File: X800TablesDO.mesa 
-- LastEdited: Apri/9, 1980 6:11 PM By: BRD 

D!RECTORY' 
Environment: FROM "Environment" USING [Byte]. 
MIOClnternalDO: FROM "MIOClnternaIDO" USING [ 

CharTable, InputEvent, OutputEvent, State]; 

XBOOTablesDO: PROGRAM EXPORTS MIOClnternalDO = 
BEGIN 
-- X800 Character Types Offsets 
nrm: CARDINAL = OB; 
dIe: CARDINAL = 28; 
soh: CARDINAL = 48; 
stx: CARDINAL = 68; 
etb: CARDINAL = 108; 
itb: CARDINAL = 128; 
etx: CARDINAL = 14B; 
enq: CARDINAL = 168; 
bel: CARDINAL = 208; 
eot: CARDINAL = 228; 
nak: CARDINAL = 24B; 

x800CharTable: MIOClnternalDO.CharTable = 

"''''8 

[ 
o 
9 

1 
A 

2 
B 

3 
C 

4 
D 

5 
E 

6 
F 

nrm, soh, stx, etx, eot, enq, nrm, bel, nrm, nrm, nrm, nrm, nrm, nrm, nrm, 
nrm, -- 0 

. die, nrm, nrm, nrm, nrm, nak, nrm, etb, nrm, nrm, nrm, nrm, nrm, nrm, nrm, 
itb, -- 1 
nrm, nrm. nrm. nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, 
nrm, -- 2 
nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, 
nrm, -- 3 
nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nnn, 
nrm, -- 4 
nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm. nrm, nrm, nrm, 
nrm, -- 5 
nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm. nrm, nrm, nrm, nrm, nrm, nrm, nrm, 
nrm, -- 6 
nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm. nrm, nrm, nrm, 
nrm, -- 7 . 
nrm, nrm, nrm, nrm, nrm, nrm. nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, 
nrm, -- 8 
nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrfJl, nrm, nrm, 
nrm, -- 9 
nrm, nrm, nrm, nrm, nrm. nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm. 
nrm, --A 
nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrlll, 
nrm, -- B 
nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, 
nrm, -- C 
nrm, nrm, nrm·, nrm, nrm. nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, 
nrm, -- D 
nrm, nrm, nrm, nrm, nrm. nrm, nrm. nrm. nrm, nrm. nrm, nrm. nrm. nrm, nrm. 
nrm, --E 
nrm, nrm. nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, nrm, 
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nrm]; -- F 

-- Xerox 800 input state table 
x800lnStart: MIOClnternalDO.State = 20B; 
xBOOlnHeader: MIOClnternalDO.State = 21 B; 
xBOOlnText: MIOClnternalDO.State = 22B; 
x8001nBCC1: MIOClnternalDO.State = 238; 
xBOOlnBCC2: MIOClnternalDO.State = 24B; 
xBOOlnGotDLE: MIOClnternalDO.State = 25B; 
x800lnCompleted: MIOClnternalDO.State = 3778; 

XBOOlnputTable: TYPE = ARRAY [208 .. 258] OF ARRAY [0 .. 178] OF 
MIOClnternaIDO.lnputEvent; 

xBOOlnputTable~ XBOOlnputTable = . 
[[[new: xBOOlnStart, save: TRUE], -- x800lnStart, normal 

[new: x800lnGotDLE, save: TRUE], -- x800lnStart, dIe 
[new: xBOOlnHeader. save: TRUE, zero: TRUE], -- x800lnStart, soh 
[new: xBOOlnText, save: TRUE, zero: TRUE], -- xBOOlnStart, stx 
[new: x800lnStart, save: TRUE, zero: TRUE, end: TRUE], 
-- x800lnStart. etb (E) 
[new: xBOOlnStart, save: TRUE, zero: TRUE, end: TRUE], 
-- x800lnStart. itb (E) 
[new: x800lnStart, save: TRUE, zero: TRUE, end: TRUE]. 
-- x800lnStart, etx (E) 
rnew: x800lnStart, save: TRUE, zero: TRUE. end: TRUE]. -- x800lnStart, enq 
rne';' ... : x800lnStart, save: TRUE, zero: TRUE, end: TRUE], -- x800lnStart, bel 
[new: x800lnStart, save: TRUE, zero: TRUE, end: TRUE], -- x800lnStart, eot 
[new: -x800InStart, save: TRUE, zero: TRUE, end: TRUE], -- x800lnStart, nak 
[new: xBOOlnStart, save: TRUE. zero: TRUE, end: TRUE], -- x800lnStart, ? 
[new: xBOOlnStart, save: TRUE, zero: TRUE, end: TRUE], -- xBOOlnStart, ? 
[new: x800lnStart, save: TRUE, zerO:\TRUE. end: TRUE]. -- x800lnStart, ? 
[new: xSOOlnStart, save: TRUE. zero: TRUE. end: TRUE]. -- x800lnStart, ? 
[new: xBOOlnStart, save: TRUE. zero: TRUE. end: TRUE]], -- x800lnStart, ? 

[[new: x800lnHeader, save: TRUE, ere: TRUE], -- x800lnHeader, normal 
[new: x800lnStart, save: TRUE, zero: TRUE, end: TRUE]. 
-- x800lnHeader, dIe (E) 
[new: x800lnStart, save: TRUE. zero: TRUE. end: TRUE]. 
-- x800lnHeader, soh (E) 
[new: x800lnText. save: TRUE. ere: TRUE]. -- x800lnHeader, stx 
[new: x800lnBCC1, save: TRUE. ere: TRUE], -- x800lnHeader, etb 
[new: x8001n8CC1, save: TRUE, ere: TRUE]. -- x800lnHeader, itb 
[new: xBOOlnBCC1. save: TRUE, ere: TRUE]. -- xBOOlnHeader, etx 
[new: x800lnStart. save: TRUE. zero: TRUE, end: TRUE]. 
-- x800lnHeader, enq (E) 
[new: xBOOlnStart. save: TRUE, zero: TRUE, end: TRUE], 
-- x800lnHeader, bel 
[new: x800lnStart. save: TRUE, zero: TRUE. end: TRUE], 
-- x800lnHeader, eot (E) 
[new: x800lnStart, save: TRUE, zero: TRUE, end: TRUE], 
-- x800lnHeader, nak (E) 
[new: x800lnStart. save: TRUE. zero: TRUE. end: TRUE], -- x800lnHeader, ? 
[new: x800lnStart, save: TRUE, zero: TRUE, end: TRUE], -- x800lnHeader, ? 
[new: x800lnStart, save: TRUE, zero: TRUE. end: TRUE]. -- x800lnHeader, ? 
[new: x800lnStart, save: TRUE. zero: TRUE, end: TRUE], -- x800lnHeader, ? 
[new: x800lnStart, save: TRUE. zero: TRUE, end: TRUE]], -- x800lnHeader, ? 

[[new:' xSOOinText, save: TRUE, ere: TRUE], -- x800lnText, nOlmal 
[new: x800lnStart, save: TRUE, zero: TRUE, end: TRUE], 
-- x800lnText, dIe (E) 
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[new: x800lnStart, save: TRUE, zero: TRUE, end: TRUE], 
-- xBOOlnText, soh (E) 
[new: x800lnStart, save: TRUE, zero: TRUE, end: TRUE], 
-- xBOOlnText, stx (E) 
[new: x800lnBCC1, save: TRUE, ere: TRUE], -- xBOOlnText, etb 
[new: xBOOlnBCC1, save: TRUE, ere: TRUE], -- xBOOlnText, itb 
[new: x800lnBCC1, save: TRUE, ere: TRUE], -- xBOOlnText, etx 
[new: x800lnStart, save: TRUE, zero: TRUE, end: TRUE], 
-- xBOOlnText, enq (E) 
[new: x800lnStart, save: TRUE, zero: TRUE, end: TRUE], -- xBOOlnText, bel 
[new: x800lnStart, save: TRUE, zero: TRUE, end: TRUE], 
-- xBOOlnText, eot (E) 
[new: xBOOlnStart, save: TRUE, zero: TRUE, end: TRUE], 
-- xBOOlnText, nak (E) 
[new: x800lnStart, save: TRUE, zero: TRUE, end: TRUE], -- xBOOlnText, ? 
[new: x800lnStart, save: TRUE, zero: TRUE, end: TRUE], -- xBOOlnText, ? 
[new: xBOOlnStart, save: TRUE, zero: TRUE, end: TRUE], -- xBOOlnText, ? 
[new: x800lnStart, save: TRUE, zero: TRUE, end: TRUE], -- xBOOlnText, ? 
[new: x800lnStart, save: TRUE,' zero: TRUE, end: TRUE]], -- xBOOlnText, ? 

[[new: x800lnBCC2, save: TRUE, ere: TRUE], -- xBOOlnBCC1, normal 
[new: x800lnBCC2, save: TRUE, ere: TRUE], -- x8001nBCC1, dIe 
[new: x800lnBCC2, save: TRUE, ere: TRUE], -- xBOOlnBCC1, soh 
[new: x800lnBCC2, save: TRUE, ere: TRUE], -- x8001nBCC1, stx 
[new: x800lnBCC2, save: TRUE, ere: TRUE], -- xBOOlnBCC1, etb . 
[new: x800lnBCC2, save: TRUE, ere: TRUE], -- xBOOlnBCC1, itb 
[new: x800lnBCC2, save: TRUE, ere: TRUE], -- xBOOlnBCC1, etx 
[new: x800lnBCC2, saye: TRUE, ere: TRUE], -- x8001nBCC1, enq 
[new: x800lnBCC2, save: TRUE, ere: .TRUE], -- xBOOlnBCC1, bel 
[new: xBOOlnBCC2, save: TRUE, ere: TRUE], -- xBOOlnBCC1, eot 
[new: x800lnBCC2, save: TRUE, ere: TRUE], -- xBOOlnBCC1, nak 
[new: x800lnBCC2, save: TRUE, ere: TRUE], -- xBOOlnBCC1, ? 
[new: x800lnBCC2, save: TRUE, ere: TRUE], -- xBOOlnBCC1, ? 
[new: x800lnBCC2, save: TRUE, ere: TRUE], -- xBOOlnBCC1, ? 
[new: x800lnBCC2, save: TRUE, ere: TRUE], -- xBOOlnBCC1, ? 
[new: x800lnBCC2, save: TRUE, ere: TRUE]], -- xBOOlnBCC1, ? 

[[new: x800lnStart, save: TRUE, ere: TRUE, end: TRUE], -- xBOOlnBCC2, normal 
[new: x800lnStart, save: TRUE, ere: TRUE, end:. TRUE], -- xBOOlnBCC2, dIe 
[new: x800lnStart, save: TRUE, ere: TRUE, end: TRUE], -- x8001nBCC2, soh 
[new: x800lnStart, save: TRUE, ere: TRUE, end: TRUE], -- xBOOlnBCC2, stx 
[new: x800lnStart, save: TRUE, ere: TRUE, end: TRUE], -- xBOOlnBCC2, etb 
[new: x800lnStart, save: TRUE, ere: TRUE, end: TRUE], -- xBOOlnBCC2, itb 
[new: x800lnStart, save: TRUE, ere: TRUE, end: TRUE], -- xBOOlnBCC2, etx 
[new: xBOOlnStart, save: TRUE, ere: TRUE, end: TRUE], -- xBOOlnBCC2, enq 
[new: x800lnStart, save: TRUE, ere: TRUE, end: TRUE], --.xBOOlnBCC2, bel 
[n~w: x800lnStart, save: TRUE, ere: .TRUE, end: TRUE], -- xBOOlnBCC2, eot 
[new: x800lnStart, save: TRUE, ere: TRUE, end: TRUE), -- xBOOlnBCC2, nak 
[new: x800lnStart, save: TRUE, ere: TRUE, end: TRUE], -- xBOOlnBCC2, ? 
[new: x800lnStart, save: TRUE, ere: TRUE, end: TRUE], -- xBOOlnBCC2, ? 
[new: xBOOlnStart, save: TRUE, ere: TRUE, end: TRUE], -- xBOOlnBCC2, ? 
[new: xBOOlnStart, save: TRUE, ere: TRUE, end: TRUE], -- xBOOlnBCC2, ? 
[new: x800lnStart, save: TRUE, ere: TRUE, end: TRUE]], -- xBOOlnBCC2, ? 

[[new: xBOOlnStart, save: TRUE, zero: TRUE, end: TRUE]. 
-- x800lnGotDLE, normal 
[new: x800lnStart. save: TRUE, zero: TRUE, end: TRUE], 
-- x800lnGotDLE, dIe . 
[new: x800lnStart. save: TRUE, zero: TRUE, end: TRUE], 
-- xBOOlnGotDLE, soh 
[new: x800lnStart, save: TRUE, zero: TRUE, end: TRUE], 
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-- x800lnGotDLE, stx . 
[new: x800lnStart, save: TRUE, zero: TRUE, end: TRUE], 
-- x800lnGotDLE, etb 
[new: x800lnStart. save: TRUE, zero: TRUE. end: TRUE], 
-- xBOOlnGotDLE, itb 
[new: x800lnStart, save: TRUE, zero: TRUE, end: TRUE], 
-- x800lnGotDLE, etx 
[new: x800lnStart, save: TRUE, zero: .TRUE, end: TRUE]. 
-- xBOOlnGotDLE, enq 
[new: x800lnStart. save: TRUE, zero: TRUE. end: TRUE], 
-- xBOOlnGotDLE, bel 
[new: x800lnStart. save: TRUE, zero: TRUE, end: TRUE], 
-- xBOOlnGotDLE, eot 
[new: x800lnStart. save: TRUE, zero: TRUE, end: TRUE], 
-- x800lnGotDLE, nak 
[new: x800lnStart, save:.TRUE, zero: TRUE', end: TRUE]. -- x800lnGotDLE, ? 
[new: x800lnStart, save: TRUE, zero: TRUE, end: TRUE]. -- xBOOlnGotDLE, ? 
[new: x800lnStart. save: TRUE, zero: TRUE, end: TRUE]. -- x800lnGotDLE, ? 
[new: x800lnStart, save: TRUE. zero: TRUE, end: TRUE], -- x8001nGotDLE, ? 
[new: x800lnStart, save: TR'UE, zero: TRUE, end: TRUE]]]; 

-- xBOOlnTransDLE, ? 

-- Xerox 800 output state table 
x8000utStart: MIOClnternalDO.State = 26B; 
x8000utHeader: MIOClnternalDO.State = 27B; 
x8000utText: MIOClnternalDO.State = 3OB; 
x8000utBCC1: MIOClnternalDO.State = 318; 
x8000utBCC2: MIOClnternalDO.State = 328; 
x8000utGotDLE: MIOClnternalDO.State = 33B; 
x8000utCompleted: MIOClnternalDO.State = 3778; 
X8000utputTable: TYPE = ARRAY [26B .. 33B] OF ARRAY [0 .. 17B] OF 

MIOClnternaIDO.OutputEvent; 
x8000utputTable: X8000utputTabie = 

[[[new: x8000utStart, send: TRUE], -- xBOOOutStart, normal 
[new: x8000utGotDLE, send: TRUE]. -- xBOOOutStart, dIe 
[new: x8000utHeader, send: TRUE, zero: TRUE], -- x8000utStart, soh 
[new: x8000utText. send: TRUE. zero: TRUE], -- xBOOOutStart, stx 
[new: x8000utStart, send: TRUE. zero: TRUE], -- xBOOOutStart, etb (E) 
[new: x8000utStart. send: TRUE. zero: TRUE]. -- x8000utStart, jtb (E) 

.[new: x8000utStart. send: TRUE. zero: TRUE]. -- xBOOOutStart, etx (E) 
[new: x8000utStart. send: TRUE]. -- x8000utStart, enq 
[new: x8000utStart. send: TRUE]. -- x8000utStart, bel 
[new: x8000utStart. send: TRUE]. -- x8000utStart, eat 
[new: x8000utStart. send: TRUE]. -- xBOOOutStart, nak 
[new: x8COOutStart. send: TRUE. zero: TRUE], -- x8000utStart, ? 
[new: x8000utStart. send: TRUE. zero: TRUE], -- x8000utStart, ? 
[new: x8000utStart, send: TRUE, zero: TRUE]. -- x8000utStart, ? 
[new: x8000utStart, send: TRUE. zero: TRUE]. -- xBOOOutStart, ? 
'[new: x8000utStart, send: TRUE, zero: TRUE]], -- xBOOOutStart, ? 
[[new: x8000utHeader, send: TRUE, ere: TRUE], -- xBOOOutHeader, normal 

[new: x8000utStart, send: TRUE, zero: TRUE], -- x8000utHeader, dIe (E) 
[new: x8000utStart, send: TRUE, zero: TRUE], -- xBOOOutHeader, soh (E) 
[new: x8000utText. send: TRUE, ere: TRUE], -- xBOOOutHeader, stx 
[new: x8000utBCC1, baek: TRUE, send: TRUE, ere: TRUE], 
-- x8000utHeader, etb 
[new:' x8000utBCC1, baek: TRUE, send: TRUE, ere: TRUE], 
-- x8000utHeader, jtb 
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[new: x8000utBCC1, back: TRUE, send: TRUE, crc: TRUE], 
-- x8000utHeader, etx 
[new: x8000utStart, send: TRUE, zero: TRUE], -- x8000utHeader, enq (E) 
[new: x8000utStart, send: TRUE, zero: TRUE], -- xBOOOutHeader, bel 
[new: x8000utStart, send: TRUE, zero: TRUE], -- xBOOOutHeader, eot (E) 
[new: x8000utStart~ send: TRUE, zero: TRUE], -- x8000utHeader, nak (E) 
[new: x8000utStart, send: TRUE, zero: TRUE], -- xBOOOutHeader, ? 
[new: x8000utStart, send: TRUE, zero: TRUE], -- xBOOOutHeader, ? 
[new: x8000utStart, send: TRUE, zero: TRUE], -- x8000utHeader, ? 
[new: x8000utStart, send: TRUE, zero: TRUE], -- xBOOOutHeader, ? 
[new: x8000utStart, send: TRUE, zero: TRUE]], -- xBOOOutHeader, ? 

[[new: x8000utText, send: TRUE, crc: TRUE], -- x8000utText, normal 
[new: x8000utStart, send: TRUE, zero: TRUE], -- xBOOOutText, dIe (E) 
[new: x8000utStart, send: TRUE, zero: TRUE], -- xBOOOutText, soh (E) 
[new: x8000utStart, send: TRUE, zero: TRUE], -- x8000utText, stx (E) 
[new: x8000utBCC1, back: TRUE, send: TRUE, crc~ TRUE], -- x8000utText, etb 
[new: x8000utBCC1, back: TRUE, send: TRUE, crc: TRUE], -- xBOOOutText, itb 
[new: x8000utBCC1, back: TRUE, send: TRUE, crc: TRUE], -- x8000utText, etx 
[new: x8000utStart, send: TRUE, zero: TRUE], -- x8000utText, enq (E) 
[new: x8000utText, send: TRUE, zero: TRUE], -- xBOOOutText, bel 
[new: x8000utText, send: TRUE, zero: TRUE], -- xBOOOutText, eot (E) 
[new: x8000utStart, send: TRUE, zero: TRUE], -- xBOOOutText, nak (E) 
[new: x8000utStart, send: TRUE, zero: TRUE], -- xBOOOutText, ? 
[new: x8000utStart, send: TRUE, zero: TRUE], -- xBOOOutText, ? 
[new: x8000utStart, send: TRU::, zero: TRUE], -- x8000utText, ? 
[new: x80ClOutStart, send: TRUE, zero: TRUE], -- x8000utText, ? 
[new: x8000utStart, send: TRUE, zero: TRUE]], -- xBOOOutText, ? 

[[new: x8000utBCC2, back: TRUE, sendCRC: TRUE], -- xBOOOutBCC1, normal 
[new: x8000utBCC2, back: TRUE, sendCRC: TRUE], -- x8000utBCC1, dIe 
[new: x8000utBCC2, back: TRUE, sendCRC: TRUE], -- xBOOOutBCC1, soh 
[new: x8000utBCC2, back: TRUE, sendCRC: TRUE],· -- x8000utBCC1, stx 
[new: x8000utBCC2, back: TRUE, sendCRC: TRUE], -- x8000utBCC1, etb 
[new: x8000utBCC2, back: TRUE, sendCRC: TRUE], -- xBOOOutBCC1, i,tb 
[new: x8000utBCC2, back: TRUE, sendCRC: TRUE], -- x8000utBCC1, etx 
[new: x8000utBCC2, back: TRUE, sendCRC: TRUE], -- x8000utBCC1, enq 
[new: x8000utBCC2, back: TRUE, sendCRC: TRUE], -- x8000utBCC1, bel 
[new: x8000utBCC2, back: TRUE, sendCRC: TRUE], -- x8000utBCC1, eot 
[new: x8000utBCC2, back: TRUE, sendCRC: TRUE], -- x8000utBCC1, nak 
[new: x8000utBCC2, back: TRUE, sendCRC: TRUE], -- x8000utBCC1, ? 
[new: x8000utBCC2, back: TRUE, sendCRC: TRUE], -- x8000utBCC1, ? 
[new: x8000utBCC2, back: TRUE, sendCRC: TRUE], -- x8000utBCC1, ? 
[new: x8000utBCC2, back: TRUE, sendCRC: TRUE], -- xBOOOutBCC1, ? 
[new: x8000utBCC2, back: TRUE, sendCRC: TRUE]}, -- x8000utBCC1, ? 

[[new: x8000utStart, sendCRC: TRUE], -- x8000utBCC2. normal 
[new: x8000utStart, sendCRC: TRUE], -- x8000utBCC2, die 
[new: x8000utStart, sendCRC: TRUE], -- xBOOOutBCC2, soh 
[new: x8000utStart, sendCRC: TRUE], -- x8000utBCC2, stx 
[new: x8000utStart, sendCRC: TRUE], -- x8000utBCC2, etb 
[new: x8000utStart, sendCRC: TRUE], -- x8000utBCC2, itb 
[new: x8000utStart, sendCRC: TRUE], -- xBOOOutBCC2, etx 
[new: x8000utStart, sendCRC: TRI,JE] , -- xBOOOutBCC2, enq 
[new: x8000utStart, sendCRC: TRUE], -- x8000utBCC2, bel 
[new: x8000utStart, sendCRC: TRUE], -- x8000utBCC2, eot 
[new: x8000utStart, sendCRC: TRUE], -- x8000utBCC2, nak 
[new: x8000utStart, sendCRC: TRUE], -- x8000utBCC2, ? 

. [new: x8000utStart, sendCRC: TRUE], -- x8000utBCC2, ? 
[new: x8000utStart, sendCRC: TRUE], -- xBOOOutBCC2, ? 
[new: x8000utStart, sendCRC: TRUE], -- x8000utBCC2, ? 
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[new: x8000utStart, sendCRC: TRUE]], -- x8000utBCC2, ? 
[[new: x8000utStart, send: TRUE, zero: TRUE], -- xBOOOutGotDLE, normal 

[new: x8000utStart, send: TRUE, zero: TRUE], -- x8000utGotDLE, dIe 
[new: x8000utStart, send: TRUE, zero: TRUE], -- x8000utGotDLE, soh 
[new: x8000utStart, send: TRUE, zero: TRUE], -- x8000utGotDLE, stx 
[new: x8000utStart, send: mUE, zero: TRUE], -- x8000utGotDLE, etb 
[new: x8000utStart, send: TRUE, zero: TRUE], -- x8000utGotDLE, itb 
[new: x8000utStart, send: TRUE, zero: TRUE], -- x8000utGotDLE, etx 
[new: x8000utStart, send: TRUE, zero: TRUE], -- xBOOOutGotDLE, enq 
[new: x8000utStart, send: TRUE, zero: TRUE], -- x8000utGotDLE, bel 
[new: x8000utStart, send: TRUE, zero: TRUE], -- x8000utGotDLE, eot 
[n~w: x8000utStart, send: TRUE, zero: TRUE], -- x8000utGotDLE, nak 
[new: x8000utStart, send: TRUE, zero: TRUE], -- x8000utGotDLE, ? 
[new: x8000utStart, send: TRUE, zero: TRUE], -- xBOOOutGotDLE, ? 
[new: x8000utStart, send: TRUE, zero: TRUE], -- x8000utGotDLE, ? 
[new: x8000utStart, send: TRUE, zero: TRUE], -- xBOOOutGotDLE, ? 
[new: x8000utStart, send: TRUE, zero: TRUE]]]; -- x8000utGotDLE, ? 

. X8001nit: PUBLIC PROCEDURE [pointer: LONG POINTER] 
RETURNS [inputStart, outputStart: MIOClnternaIDO.State] = 
BEGIN 
charPtr: LONG ORDERED POINTER TO MIOClnternaIDO.CharTable; 
inputPtr: LONG ORDERED POINTER.TO X800lnputTable; 
outputPtr: LONG ORDERED POINTER TO X8000utputTable; 
charPtr·+- LOOPHOLE[pointer]; 
charPtrl" +- x800CharTable; 
inputPtr +- LCOPHOLE[charPtr + slzE[MIOClnternaIDO.CharTable]]; 
inputPtrt +- x800lnputTable; 
outputPtr +- LOOPHOLE[inputPtr + slzE[X800InputTable]]; 
outputPtrl" +- x8000utputTable; 
RETURN[x800InStart, x8000utStart]; 
END; 

~ND. -- X800TablesDO 
LOG 
Time: August 30, 1979 2:38 PM By: Bill Danielson Action: Created fila 
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Time: September 19, 1979 3:11 PM By: BI/I Danielson Action: Combined common tables and adde 
Hd fill character tables. 
Time: October 4, 1979 1:11 PM By: BJ/I Danielson Action: Modified for DO implementatIon. 
Time: November 29, 1979 2: 15 PM By: Blil Danielson Action: Broke off to just include X800 tables. 
Time: February 13, 1980 2:57 PM By: 811/ Danielson Action: Misc bug fixes. 
Time: April 9, 1980 5:59 PM By: Bill Danielson Action: Reduce global frame size. 
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-- UtilitySpacelmpl.mesa (last edited by: Luniewski on: September 18, 1980 10:28 AM) 
-- This version of Spaeelmpl is for UtilityPilot. It simulates the operation of the Virtual Memory Man 
* * ager only for simple file spaces and for data spaces resident in memory. Minimal checking of ar 
Hguments is done. At present, some operations are unimplemented. If a client of UtilityPilot has 
Hsome strong reason for (leeding them, they may be implemented in the future. 
-- This module is an edited version of Spacelmpl.mesa. Changes to that module should track chan 
Hges to this one. 

DIRECTORY 
Cached Region USING [Apply, Dese, kill, Operation, Outcome, writeProtect], 
Cached Space USING [ 

DataOrFile, Desc, Get, Handle, handleNull, handleVM, Level, Update], 
Environment USING [Long, maxPageslnMDS, PageCount], 
File USING [GetAttributes, GetSize, PageCount, Unknown, write], 
Frame USING [GetReturnLink, MyLocalFrame], 
Inline USING [BITAND, LowHalf], 
PrincOps USING [Frame, StateVector, TrapLink], 
Process USING [Detach]" 
Runtime USING [CaIiDebugger], 
SDDefs USING [SD, sWriteProtect], 
SimpleSpace USING [Create, defaultCount, ForceOut, Map, Unmap]. 
Space USING [ 

defaultBase, defaultWindow, ErrorType, Handle. PageCount, PageNumber, 
PageOffset, WindowOrigin, wordsPerPage]. 

SpecialSpace USING 0, 
StoragePrograms USING [HandleFromPage, LongPointerFromPage]. 
SwapperException USING [Await], 
System Internal USING [Unimplemented], 
Transaction USING [Handle], 
Trap USING [ReadOTP], 
VM USING [Interval, PageCount], 
VMMPrograms USING 0, 
Volume USING [ID, Unknown]; 

UtilitySpacetmpl: MONITOR 
IMPORTS • 

Cached Region, Cached Space, File, Frame, Inline, Process, Runtime, SimpleSpace, 
StoragePrograms, SwapperException, Systemlnternal, Transaction, Trap, VoJume 

EXPORTS SpecialSpace, Space, VMMPrograms 
SHARES File -- to extract permissions -- = 
6EGIN OPEN Space; 
Interval: TYPE = VM.lnterval; 
Level: TYPE = CaehedSpace.Level; 
SpaceD: TYPE = CachedSpace.Desc; 
RegionD: TYPE = CachedRegion.Desc; 

-- Space data: 

-- Public Constants 
Error: PUBLIC ERROR [type: ErrorType] = CODE; 
InsufficientSpace: PUBLIC ERROR [available: PageCount] =. CODE; 
Handle: PUBLIC TYPE = CachedSpace.Handle; 
mds: PUBLIC Handle; 
nullHandle: PUBLIC Handle ~ CachedSpace.handleNull; 
virtualMemory: PUBLIC Handle ~ CaehedSpace.handleVM; 
-- Private data: 
AddressFault: ERROR [page: PageNumber] = CODE; -- not to be caught by client 
InsufficientPermissions: ERROR [page: PageNumber] = CODE; 
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-- not to be caught by c'lient 
Internal Error: ERROR [type: InternalErrorType] = CODE; 
-- not to be caught by client; 
InternalErrorType: TYPE = {bugO, bug1, bug2, bug3, bug4, bugS. bug6}; 
intervalMDS: Interval; 
maxPageslnCodeBlock: PageCount = Environment.maxPageslnMDS; 
codeBdyMask: WORD = LOOPHOLE[-{maxPageslnCodeBlock - 1) - 1, WORD]; 
-- = BITNOT[maxPages/nCodeBlock-1j 

--Initialization: 

--VMMp'rograms.--
InitializeSpace: PUBLIC PROCEDURE [ 

cquntVM: VM.PageCount, handleMDS: CachedSpace.Handle] = 
BEGIN 
-- countVM not used in UtilitySpacelmpl (or we would have a name collision!) 
mds ~ handleMDS; 
intervalMDS ~ [handleMDS.page, Environment.maxPageslnMDS]; 
-- done differently than in Spacelmpl 
SDDefs.SD[SDDefs.sWriteProtect] +- WriteProtectTrap; 
Process.Detach[FORK VMMHelperProcessO]; 
END; 

-- Specia/Space implementation: 

--Currently this is only used by UserTerminal; it is a candidate for flushing 

CreateForCode: PUBLIC ENTRY PROCEDURE [ 
size: PageCount, parent: Handle, base: PageOffset] RETURNS [Handle] = 
-- Try it. If fails, possibly pad, then try again. 
BEGIN 
m: PageCount = Environment.maxPageslnMDS; 
h: Handle +- Createlnternal[size, parent, base]; 

, p: PageNumber ~ Vfv1PageNumber[h]; 
IF size NOT IN {Ooom] THEN RETURN WITH ERROR Error[invalidParameters]; 
IF p/m = (p + size - 1)/m THEN RETURN[h]; 
p ~ (p + size) MOD m; -- next page to allocate in seg 
IF {p + size} > m THEN 0 +- Createlnternal[m - p, parent, base]; 
RETURN [Createl nternal [size, parent, ba.se]]; 
END; 

MakeResident, MakeSwappable: PUBLIC --ENTRY--PROCEDURE [space: Handle] = { 
-- all code and data is always resident under UtiliyPilot _oJ; 

MakeCodeResident, MakeCodeSwappable: PUBLIC --ENTRY--PROCEDURE [ 
frame: PROGRAM] = { 
-- all code and data is always resident under UtiliyPilot _oJ; 

-- Space implementation: 

Activate, Deactivate, DeleteSwapUnits: PUBLIC --ENTRY--PROCEDURE [ 
space: Handle] = {}; 

Copyln, CopyOut: PUBLIC --ENTRY--PROCEDURE [ 
space: Handle, window: WindowOrigin, transaction: Transaction.Handle] = { 
SIGNAL Systemlnternal.Unimplemented; }; 
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Create: PUBLIC ENTRY PROCEDURE [ 
size: PageCount, parent: Handle, base: PageOffset] RETURNS [Handle] = { 
RETuRN[Createlnternal[size: size, parent: parent, base: base]]}; 

Createlnternal: INTERNAL PROCEDURE [ 
size: PageCount, parent: Handle, base: PageOffset] RETURNS [Handle] = 
-- parent must be virtualMemory (no nested spaces allowed). 
-- base must be defaultBase. 
BEGIN 
IF size = 0 OR base - = defaultBase OR 

-(parent = CachedSpace.handleVM OR parent mds) THEN 
RETURN WITH ERROR Error[invalidParameters]; 

RETURN[ 
SimpleSpace.Create[ 

size, 
IF parent = CachedSpace.handleVM THEN hyperspace ELSE --parent = mds--mqs]]; 

END; 
-- This is not a perfect simulation since GetAttributes will return wrong data. 

CreateUniformSwapUnits: PUBLIC --ENTRY--PROCEDURE [ 
size: PageCount, parent: Handle] = D; 

Delete: PUBLIC --ENTRY--PROCEDURE [space: Handle] = 
BEGIN 
spaceD: SpaceD; 
CachedSpace.Get[@spaceD, space]; 
IF spaceD.state = mapped THEN 

-- recovers real memory. (Spaces created by StartPilot may not look like SimpleSpaces.J 
BEGIN 

. spaceD.dPinned +- TRUE; 
o +- CachedSpace.Update[@spaceD]; 
SimpleSpace.Unmap[space]; 
END; 

-- (can't actually delete simpleSpaces.) 

END; 

ForceOut: PUBLIC ENTRY PROC [space: Handle] = {Simple8pace.ForceOut[space];}; 

GetAttributes: PUBLIC --ENTRY--PROCEDURE [space: Handle] 
RETURNS [ 

parent, lowestChild, nextSibling: Handle, base: PageOffset, size: PageCount, 
mapped: BOOLEAN] = {SIGNAL Systemlnternal.Unimplemented; }; 

GetHandle: PUBLIC --ENTRY--PROCEDURE [page: PageNumber] RETURNS [Handle] = { 
RETURN[StoragePrograms.HandleFromPage[page]]; }; 

GetWindow: PUBLIC ENTRY PROCEDURE [space: Handle] RETURNS [WindowOrigin] = 
BEGIN 
spaceD: SpaceD; 
CachedSpace.Get[@spaceD, space]; 
IF spaceD.state - = mapped THEN RETURN WITH ERROR Error[noWindow]; 
RETURN[IF spaceD.dataOrFile = file THEN spaceD.window ELSE defaultWindow] 
END; 

Kill: PUBLIC ENTRY PROCEDURE [space: Handle] = 
BEGIN 0 +- CachedRegion.Apply[space.page, CachedRegion.kill]; END; 
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LongPointer: PUBLIC PROCEDURE [space: Handle] RETURNS [LONG POINTER] = 
BEGIN RETURN[StoragePrograms.LongPointerFromPage[space.page]]; END; 

LongPointerFromPage: PUBLIC PROCEDURE [page: PageNumber] 
RETURNS [LONG POINTER] = { . 
RETURN[StoragePrograms.LongPointerFromPage[page]]; }; 

MakeReadOnly: PUBi...IC ENTRY PROCEDURE [ 
space: Handle, transaction: Transaction.Handle] = 
BEGIN 
spaceD: SpaceD; 
CachedSpace.Get[@spaceD, space]; 
spaceD.writeProtected +- TRUE; o +- CachedSpace.Update[@spaceD]; 
o +- CachedRegion.Apply[space.page, CachedRegion.writeProtect]; 
END; 

Map: PUBLIC ENTRY PROCEDURE [ 
space: Handle, window: WindowOrigin, transaction: Transaction.Handle] = 
BEGIN 
countMapped: Space.PageCount; 
spaceD: SpaceD; 
volumeUnknown: Volume.ID; 
CachedSpace.Get[@spaceD, space]; 
BEGIN 
ENABLE 
. BEGIN 

File.Unknown = > GO TO UnknownFile; 
Volume.Unknown --[volume]-- = > 

BEGIN'volumeUnknown +- volume; GO TO UnknownVolume END 
END; 

IF window.file = defaultWindow.file 'fH'i:N 
BEGIN --data space--countMapped +- spaceD.interval.count; END 

ELSE 
BEGIN --file space-
countFile: File.PageCount = 

MAx[File:GetSize[window.file], window.base] - window.base; 
countMapped +-

IF spaceD.interval.count < = countFile THEN spaceD.interval.count 
ELSE Inline.LowHalf[countFile]; -- no danger of truncation 

END; 
EXITS 

UnknownFile = > RETURN WITH ERROR File.Unknown[window.file]; 
UnknownVolume =) RETURN WITH ERROR Volume.Unknown[volumeUnknown]; 

END; 
SimpleSpace.Map[ 

handle: space, window: window, andPin: FALSE, countMapped: countMapped]; 
IF window.file - = defaultWindow.file AND 

(File.GetAUributes[window.file].immutable OR Inline.BITAND[ 
window.file.permissions, File.write] = 0) THEN 

BEGIN 
CachedSpace.Get[@spaceD, space]; 
spaceD.writeProtected +- TRUE; o +- qachedSpace.Update[@spaceD]; 
END; 

END; 

PageFromLo.ngPointer: PUBLIC --ENTRY--PROCEDURE [Ip: LONG POINTER] 
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RETURNS [page: PageNumber] = 
BEGIN OPEN LOOPHOLE[lp, num Environment.Long]; 
IF Ip = NIL THEN ERROR Error[invalidParameters] 
ELSE RETURN[highbits*256 + lowbits/256]; 
END; 

Pointe r: PUBLIC ENTRY PROCEDURE [space: Handle] RETURNS [POINTER] = 
BEGIN 
spaceD: SpaceD; 
CachedSpace.Get[@spaceD, space]; 
IF spaceD.state = missing THEN RETURN WITH ERROR Error[invalidHandle]; 
IF space.level < = mds.level OR space.page ""IN 

[intervaIMDS.page . .intervaIMDS.page + intervaIMDS.count) THEN 
RETURN WITH ERROR Error[invalidParameters]; 

RETURN[LOOPHOLE[{space.page - intervaIMDS.page)*wordsPerPage]] 
END; 

Remap: PUBLIC --ENTRY--PROCEDURE [ 
space: Handle, window: WindowOrigin, transaction: Transaction.Handle] = { 
SIGNAL Systemlnternal.Unimplemented; }; 

Unmap: PUBLIC --ENTRY--PROCEDURE [space: Handle] = {SimpleSpace.Unmap[space]; }; 

VMPageNumber: PUBLIC --ENTRY--PROCEDURE [space: Handle] RETU,RNS [PageNumber] = { 
RETuRN[space.page]}; 

-- Other 

VMMHelperProcess: PROC·EDURE = --r09tof VMM helper process, a monitor external 
BEGIN 
page: PageNumber; 
operation: CachedRegion.Operation; 
outcome: CachedRegion.Outcome; 
HandleException: PROCEDURE = INLINE 

BEGIN 
WITH outcome SELECT FROM 

ok = > RETURN; 
error --[statel-- =) 

IF operation.action activate THEN Runtime.CaIlDebugger[" AddressFault"] 
ELSE ERROR; 

ENDCASE --regionDDirty, regionDMissing, spaceDMissing-- = > ERROR; 
END; 

DO 
--FOREVER--
[page, operation, outcome] +- SwapperException.AwaitO; 
HandleExceptionO; 
END~OOP; 

END; 

WriteProtectTrap: PROCEDURE = 
-- handler for processor-generated trap, independent of monitor 
BEGIN , 
page: PageNumber; 
state: RECORD [a: UNSPECIFIED, v: PrincOps.StateVector]; 
state.v +- STATE; 
state.v.dest +- Frame.GetReturnLinkD; 
state.v.source +- PrincOps.TrapLink; 
-- when microcode settles down, remove redundent assignment to myLocalFrame.unused 
page +- LOOPHOLE[Frame.MyLocaIFrameD, POINTER TO local PrincOps.Frame].unused 

+- LOOPHOLE[Trap.ReadOTP[], PageNumber]; -- trap parameter 

UtilitySpacelmpl.mesa. 1B-Sep-BO 10:2B:42 

5 

5 

UtilitySpacelmpl.mesa. 1S-Sep-SO 10:2S:42 

DO Runtime.CaIlDebugger["WriteProtectFault"]; ENDLOOP; 
END; 

END. 
LOG 
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Time: September 12, 1979 10:36 AM By: Knutsen Action: Created file from Spacelm 
upl of August 30, 1979. Added InitSpace. 
Time: October 22, 1979 10:41 AM By: Knutsen Action: Changed Forgot to Syste 
"" mlnternal. 

, Time: January 28, 1980 11:48 AM By: Forrest Action: Copied LongPtr< = >Page 
ucode in from Spacelmpl; added export of StoragePrograms; Merged in InitVMMgr from Utility V 
"., MMControl (now dead) 
Time: March 10, 1980 5:05 PM By: Forrest Action: Made CreateUniformSwapUnits be a 
uno-op 
Time: April 17, 1980 1:32 PM By: Knutsen Action: Added InitializeSpace. Changes for 
unon-zero MDS. Add transactiDn Handle. Implement Delete. 
Time: April 23, 1980 10:29 AM By: Knutsen Action: Made Delete be a no-op. 
Time: April 28, 1980 11:59 AM By: Forrest/Dale Action: FrameOps = >Frame. ControlDefs = > 
uPrincOps, TrapOps = >Trap. Implement Delete. Add updating of Cache in Delete. 
Time: June 27, 1980 10:31 AM By: McJones Action: Add transaction handle to MakeRead 
"Only, Remap; remove interrupt disable in trap handler 
Time: September 18, 1980 10:28 AM By: Luniewski Action: Add Copyln and CopyOut . 
*"as "SystemlnternaJ.Unimpfemented" procedures. 
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-- UtilityStore>UtilityVMMControl.mesa (last edited by Forrest on September 3, 1980 10:39 AM) 
Tt..:_ "---:on of VMMControl is for UtiJitvPilot Its comoellina reason for existence is that UtilitvSo 

.... IIIJ~ Vt::::I\::JI. _ _ _ . _ _ _ _. _'" _._._ _ _ ._ _ .., _ ._. _ _ _ _. _ _ _______ . _'" _'" 

**acelmpl can not export StoragePrograms due to a name conflict with Space.LongPointerFromP 
.... age. etc. 
-- This module is an edited version of VMMControl.mesa. Changes to this module should track cha 
**nges to it. 

DIRECTORY 
Cached Space USING [Handle, Level], 
Environment USING [PageCount, PageNumber], 
PerformancePrograms USING 0, 
RuntimePrograms USING 0, 
TransactionState USING [FileOps, LogEntryPtr], 
StoragePrograms USING [pageMDS], 
Transaction USING [Handle], . 
VMMPrograms USING [lnitializeSpace]; 

UtilityVMMControl: PROGRAM 
IMPORTS StoragePrograms, VMMPrograms 
EXPORTS 

PerformancePrograms, RuntimePrograms, StoragePrograms, Transaction, 
TransactionState = PUBLIC 

BEGIN 
--PerformancePrograms.--
InitializePiiotCounter: PROC = 0; 
--PerformancePrograms.--

InitializePilotPerfMonitor: PROC = ·0; 
--RuntimePrograms.--

InitializePiiotLoadState: PROC [Environment.PageNumber, Environment.PageCount] = 
{}; 

--Storag e~rograms.--

InitializeTransactionData: PROC = {}; 
--StoragePrograms. --

InitializeVMMgr: PRoe [ 
countVM: Environment.PageCount, pMapLogDesc: LONG POINTER] = 
BEGIN 
mds: CachedSpace.Handle = 

[level: FIRsT[CachedSpace.Level] + 1, page: StoragePrograms.pageMDS]; 
VMMPrograms.lnitializeSpace[countVM: countVM, handleMDS: mds] 
END; 

--StoragePrograms.--

IsDiagnosticPilot: PROC RETURNS [BOOLEAN] = {RETURN[FALSE]}; 
--StoragePrograms.--

IsUtilityPilot: PROC RETURNS [BOOLEAN] = {RETURN [TRUE]}; 
--StoragePrograms.-- . 

RecoverTransactions: PROC = 0; 
--Transaction.--

nullHandle: PUBLiC Transaction.Handle +- LOOPHOLE[O]; -- for Filelmpl. 
--TransactionState.--

I 1tilit\l\lr-.Ar..M~nntrnl m,::.~~ 
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Log: PROC [ 
Transaction Handle TransactionState LoaEntrvPtr TransactionState FileOosl = 

_. - -- - - • -- - - I -- - -- - - - - __ A. _. - I 

{}; -- for Filelmpl. 

END. 

LOG 
April 17, 1980 1:23 PM Knutsen Created file from VMMPrograms.mesa of April 10. 1980 
**4:35 PM. 
May 1, 1980 10:15 AM Forrest Added Stubs fro RuntimePerf. 
July 7. 1980 12:37 PM Luniewski Made InitializePilotLoadState take arguments. 
July 15, 1980 3:43 PM Gobbel Added stubs for Transaction, Transactionlnternal. 
August 11, 1980 10:55 AM Knutsen Converted to latest Transaction stuff. 
August 28, 1980 5:15 PM Knutsen SpecialTransaction renamed to TransactionState. Thr 
Hew-out aI/ now-obsolete Transaction stuff. 
September 3, 1980 10:29 AM Forrest Recovered file from Dale's directory. Deleted PPD *. 
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-- Diagnostic Pi IOt.config (last edited by: McJofles on: September 2, 1980 2:15 PM) 

-- Note: Unused facilities in MStorelmpl, RosidentMeinorylmpl, SimpleSpacelmpl, and CachedRogionlinplA, as well as those in 
Processes and Signals, can be moved into an unused swap unit when tile Packager arrives. 

PACK 
BootSwapCross, 
CachedRegionlmplA, 
DiagnosticPilotlmpl, 
DiagnosticPilotStubsA, 
Instructions, 
MStorelmpl, 
PilotControl, 
PiiotNub, 
Processes, 
ResidentMemorylmpl, 
SetGMTUsingEthernet, 
Signals, 
SimpleSpacelmpl, 
StartChainPlu9, 
Systemlmpl, 
Traps; 

DiagnosticPilot: CONFIGURATION 
IMPORTS DiagnosticPilotClient, 

_. devico faces -- EthernetOneFace, HeadStartChain, KeyboardFace, ProcessorFace 
EXPORTS DeviceCleanup, PilotSwitches, Processlnternal, Process, ResidentMemory, Runtime, Runtimelnternal, SpecialSpace, 

System = 
BEGIN 

-- "DiagnosticControl" 

PilotControl; '- (imports DriverStartChain, HcadStartChain, SloreDriverStartChain.) 
DiagnosticPilotlmpl; 
DiagnosticPilotStubsA; 
Systemlmpl; 

-- "DiagnosticSfore" 
CachedRegionl,npIA; -- (contains AllocatoMSloreRuthlessly for ResidentMemory) 
MStorelmpl; 
SimpleSpacelmpl; -- (VM allocator) 
RcsidentMemo,.ylmpl; 

-- "DiagnosticMesaRuntime" 

BootSwapCross; 
Instructions; 
PilotNub; 
Processes; -- need mini Processes with Aborted, Detach, GetPriority, MsecToTicks, SetPriority, SetTimeout (no ForklJoinlPSB pooO. 
Signals; -- need a mini Signals which always goes straight to debugger. 
Traps; 

-- Temporary, 

SetGMTUsingEthernet; 
[DriverStartChain, DontCare, StoreDriverStartChain] +- StartChainPlug[]; -- stop driver and store driver start chains from PiiotControl 

END. 

LOG 

(For earlier log entries see Pilot 4.0 archive version.) 
Time: April 16, 1980 6:42 PM By: McJones 
Time: April 16, 1980 11:27 PM By: Forrest 
Time: April 19, 1980 4:46 PM By: Knutsen 

Time: May 19, 1980 1:16 PM 

Time: June 18, 1980 8:41 AM 
Time: July 22, 1980 4:24 PM 

Time: August 6, 1980 10:36 AM 
Time: August 20, 1980 10:06 AM 
Time: August 29, 1980 10:57 PM 

By: McJones 

By: McJones 
By: Fay 

By: Sandman 
By: McJones 
By: Forrest 

Action: Add SetGMTUsingEthernet 
Action: Add EthemetHeadDO and UserTerminalHeadDO to PACK 
Action: Add DiagnosticPilotimpl, DiagnosticPilotStubA, MStorelmpl, 
ResidentMemorylmpl, SimpleSpacelmpl, CachedRegionlmplA; 
DiagnosticPilotControl replaced by PilotControl 
Action: Define OISProcessorFace with THEN to avoid conflict with 
HeadSt artChain. Start 
Action: Export ResidentMemory, Runtimelntemal, Process 
Action: Delete OIS- prefix from all OISProcessor ... ; correct all module 
assignment statements 
Action: ? 
Action: Remove heads 
Action: Ma/(e eurrent 
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-- DiagnosticPilot>DiagnosticPilotStubsA.mesa (fast edited by Forrest on July 20, 1980 9:29 PM) 
-- The compelling reason for the existence of this module is that DiagnosticPilotlmpl can not expor 
* *t two different procedures to two different interfaces if the procedures have the same name. 

DIRECTORY 
CaehedSpaee, 
PrincOps USING [ControILink, GlobaIFrameHandle], 
PrincOpsRuntime USING [GetFrame, GFT], 
Runtime USING 0, 
SOOefs USING [SO, sGFTLength], 
System Internal USING [Unimplemented], 
Transaction USING 0; 

OiagnostiePilotStubsA: PROGRAM 

IMPORTS PrincOpsRuntime, Systemlnternal 
EXPORTS Cached Space, Runtime, Transaction 
SHARES Transaction = -
BEGIN 
--CachedSpace.--
Get: PUBLIC PROC [pOescResult: CachedSpace.POesc, ~paee: CachedSpace.Handle] = 

BEGiN SIGNAL Systemlnternal.Unimplemented END; -- for SimpleSpacelmpl. 
-- Name conflict with CachedRegion.lnsert: 
--CachedSpace,.--

I nse rt: PUBLIC PROC [pDeseVietim: CachedSpace.PDese. pDese: CachedSpace.PDesc] = 
BEGIN END; -- for SimpleSpacelmpl.DescribeSpace. 

--CachedSpace.--

Update: PUBLIC PROC [pOesc: Ca'chedSpace.PDese] RETURNS [found: BOOLEAN] = 
BEGIN SIGNAL Systemlnternal.Unimplemented END; -- for SimpleSpacelmpl. 

-- Name conflict with Space.nul/Handle: 
--Transaction.--

Handle: PUBLIC TYPE = CARDINAL; -- anyone-word type would do 
--Transaction.--
nullHandle: PUBLIC Handle +- 0; 
-- Start trap needs ValidateG/obalFrame: 
InvalidGlobalFrame: PUBLIC ERROR [frame: PrincOps.GlobaIFrameHandle] = COQE; 
--Runtime.--
ValidateGlobalFrame: PUBLIC PROC [g: PrincOps.GlobaIFrameHandle] = 

BEGIN OPEN LOOPHOLE[g, rep PrincOps.ControILink]; 
IF proc OR indirect OR -lnGFT[g] THEN ERROR InvalidGlobaIFrame[g]; 
END; 

InGFT: PROC [g: PrincOps.GlobaIFrameHandle] RETURNS [BOOLEAN] = 
BEGIN OPEN PrincOpsRuntime; _ 
FOR i: CARDINAL iN [O .. SDDefs.SD[SDDefs.sGFTLength» DO 

IF GetFrame[GFT[ill = g AND g.gfi = i THEN RETURN[TRUE]; ENDLOOP; 

RETURN[FALSE]; 

END; 

END. 

LOG 
Time: April 20, 1980 4: 13 PM By: Knutsen Action: Created file. 
Time: May 27, 1980 4:56 PM By: Forrest Action: Add Validate GlobalFrame, InitializeF 
**rames (now needed by Traps). 
Time: July 20, 1980 1:16 PM By: Forrest Action: CHange to use PrincOpsRuntime 
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-- DiagnosticPilotlmpl.mesa (last edited by: Forrest on: August 29, 1980 5:24 PM) 

DIRECTORY 
Boot USING [Location. LVBootFiles]. 
Cached Region USING [Operation. Outcome], 
Cached Space USING [handleNull], 
CommunicationPrograms USING O. 
Device USING [Type]. 
DiagnosticPilotClient USING [Run], 
Environment USING [PageCount. PageNumber]. 
File USING [Capability, PageCount, PageNumber], 
KernelFile USING D. 
MiscPrograms USING O. 
MStore USING [AliocatelfFree, Deallocate], 
PenormancePrograms USING D, 
PiiotClient USING O. 
PrincOps USING [NuIlLinkJ. 
ProcessorFace USING [BootButton], 
Runtime USING [CaIlDebugger], 
RuntimePrograms USING D. 
SDDefs USING [SD, sPageFault, sWriteProtect, sCopy, sUnNew], 
SimpleSpace USING [AllocateVM], 
Space USING [Handle, PageCount, PageOffset, WindowOrigin], 
SpecialSpace USING D, 
StoragePrograms USING D, 
Systemlnternal USING [Unimplemented], 
TemporaryBooting USING [Switches], 
Transaction USING [Handle], 
VM USING [Interval, PageNumber], 
Volume USING [ID, nulllD, TypeSet]; 

DiagnosticPilotlmpl: PROGRAM 
IMPORTS 

DlagnosticPilotClient, MStore, ProcessorFace, Runtime, SimpleSpace, 
Systemlnternal 

EXPORTS 
Cached Region, CommunicationPrograms, Kernel File, MiscPrograms, 
PerformancePrograms, PiiotClient, RuntimePrograms, Space, SpecialSpace, 
StoragePrograms, TemporaryBooting, Volume . 

SHARES Transaction = 
BEGIN 
pagesResidentMemory: Environment.PageCount = 20; -- for frame allocation, etc. 
moreThanMaxRealMemSize: Environment.PageCount = 10000; --
-- StoragePrograms . 
IsDiagnosticPilot: PUBLIC PROC RETURNS [BOOLEAN] = {RETURN[TRUE]}; 

IsUtilityPilot: PUBLIC PROC RETURNS [BOOLEAN] = {RETURN [FALSE]}; -
-- PilotClient 

Run: PUBLIC PROe = 
BEGIN 
pageWorkArea: Environment.PageNumber; 
countWorkArea, countUserWorkArea: Envlronment.PageCount; -- real memory. 
pageWorkArea ~ SimpleSpace.AllocateVM[moreThanMaxReaIMemSize, hyperspace]; 
countWorkArea ~ MStore.AlJocatelfFree[ 

VM.lnterval [pageWorkArea, more ThanMaxReaIMemSize]]; 
-- find size of available real memory. 
MStore.Deallocate[ 

interval: VM.lnterval[pageWorkArea, eountWorkArea], promised: FALSE]; 
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countUserWorkArea ~ MStore.AllocatelfFree[ 
VM.lnterval[pageWorkArea, countWorkArea - pagesResidentMemory]]; 

BEGIN OPEN SDDefs; 
IF SD[sPageFault] = PrincOps.NullLink THEN SD[sPageFault] ~ PageFaultPlug; 
IF SD[sWriteProtect] = PrincOps.NullLink THEN 

SD[sWriteProtect] ~ WriteProtectPlug; 
IF SD[sCopy] = PrincOps.NullLink THEN SD[sCopy] ~ NEWPlug; 
IF SD[sUnNew] = PrincOps.NullLink THEN SD[sUnNew] ~ UnNewPlug; 
END; 
DiagnosticPilotClient.Run[pageWorkArea. countUserWorkArea]; -- never returns. 

END; --------------------------------------------- Substitute implementations of Pi/ot facilities: 

-- CachedRegion 

Apply: PUBLIC PROC [ 
pageMember: VM.PageNumber, operation: CachedRegion.Operation] 
RETURNS [outcome: CachedRegion.Outcome, pageNext: VM.PageNumber] = { 
SIGNAL SystemlnternaI.Unimplemented}: -- for SimpleSpacelmpl. 

-- Space 

nuliHandle: PUBLIC Space.Handle ~ LOOPHOLE[CachedSpace.handleNull]; 
-- for Pi/otControl. 
Kill: PUBLIC PROCEDURE [Space.Handle] = D; 
-- this could be smarter & take real memory & give it to the client. 

-- TemporaryBooting 

BootButton: PUBLIC PROC [switches: TemporaryBooting.Switches] = { 
ProcessorFace.BootButtonD}; -- for PilotNub, Traps. 

-~ Volume 

Close: PUBLIC PRoe [Volume.lD] = {SIGNAL SystemlnternaI.Unimplemented}; 
-- for Systemlmpl. 

GetNext: PUBLIC PRGe [Volume.lD, Volume.TypeSet] RETURNS [Volume.lD] = { 
RETURN[Volume.nuIllD]}; -- for Systemlmpl. 

-- Miscellaneous SD slots 

PageFaultPlug: PROC = {Runtime.CaIlDebugger["Page fault trap"L]}; 

WriteP rotectPlug: PRoe = {Runtime.CaIlDebugger["Write protect trap"L]}; 

NEWPlug: PROC = {Runtime.CaIlDebugger["NEW not implemented "L]}; 

UnNewPlug: PRoe = {Runtime.CaIlDebugger["UnNew not implemented "L]}; 

-- Dummy implementations of unneeded Pilot facilities (for PilotContro/): 

-- CommunicationPrograms 

InitializeCQmmunication: PUBLIC PROC = D; --
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-- Kerne/File 

. Pin: PUBLIC PROC [ 
file: File.Capability. page: File.PageNumber. count: File.PageCount] = {}; -

-- MiscPrograms 

InitializeHeap, InitializeResidentHeap, InitializeStream, Initialize Utilities, 
InitializeZone: PUBLIC PROC = {}; -

-- PerformancePrograms 

InitializePilotCounter, InitializePiiotPerfMonitor: PUBLIC PROC = Q; -
-- RuntimePrograms 

Initialize Frames, InitializeSnapshot: PUBLIC PROC = Q; 

InitializePilotLoadState: PUBLIC PROC [ 
pagelnitialLoadState: Environment.PageNumber, 
countlnitialLoadState: Environment.PageCount] = 0; --

-- Space ' ' 

Create: PUBLIC PROC [ 
size: Space.PageCount. parent: Space. Handle, base: Space.PageOffset] 
RETURNS [h: Space.Handle] = {RETURN[h]}; 

-- The following item has a name conflict with CachedSpace.Delete: 

Delete: PUBLIC PROC [space: Space.Handle] = Q; 

Map: PUBLIC PROC [ 
space: Space.Handle, window: Space.WindowOrigin, 
transaction: Transaction.Handle] = D; --

-- Specia/Space 

MakcSwappable: PUBLIC PROC [space: Space.Handle] ~ Q; -
-- StoragePrograms 

InitializeFileMgr: PUBLIC PROC [ 
bootFile: LONG POINTER TO disk Boot.Location, 
pLVSootFiles: POINTER TO Boot.LVBootFiles] 
RETURNS [debuggerDeviceType: Device.Type, debuggerDeviceOrdinal: CARDINAL] = { 
RETURN[debuggerDeviceType, debuggerDeviceOrdinal]}; 

InitializeFiler: PUBLIC PROC = Q; 

InitializeSwapper: PUBLIC PROC [pMapLogDesc: LONG POIN~R] = D; 

InitializeTransactionData: PUBLIC PRoe = 0; 

InitializeVMMgr: PUBLIC PRoe [ 
countVM: Environment.PageCount, pMapLogDesc: LONG POINTER] = 0; 

RecoverTransactions: PUBLIC PROe = D; 

ReplacementProcess: PUBLIC PRoe [threshold: Environment.PageCount] = Q; 

END .... 
LOG 
'Time: April 20, 1980 4:12 PM 
Time: May 17, 1980 8:39 PM 

DiagnosticPilotimpl.mesa. 

By: Knutsen 
8y: Forrest 

29-Aug-80 18:40:58 

Action: Create file 
Action: ? 
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Time: June 14, 1980 5:50 PM By: Knutsen Action: Plug up unused SD slots 
Time: June 25, 1980 4:48 PM By: McJones Action: O/SProcessorFace = )ProcessorFac . 
"e; delete Space.nullTrimsactionhandle; add InitializeHeap; add parameters to InitializePi/otLoad 
"State 
Time: July 20, 1980 10:21 AM By: Forrest Action: Add second parameter to GetNext 
Time: July 22, 1980 5:30 PM By: Fay Action: Add dummy stubs for Space. Kill, StorageProgr 
</I </I ams.lnitialize TransactionData, and StoragePrograms.RecoverTransactions. 
Time: August 17, 1980 12:18 PM By: Fay Action: Vo/umeSet =) TypeSet. 
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-- BootChannelDisk.mesa (last edited by: McJones on: August 23, 1980 1:21 PM) 

DIRECTORY 
Boot USING [Location, LP], 
BootChannel USING [Create, Operation, Handle], 
DeviceTypes USING [sa4000], 
Environment USING [PageCount, PageNumber], 
Inline USING [LowHalf], 
PilotDisk USING [Address, Label, SetLabelFilePage], 
PilotMP USING [cGermDeviceError, cGermLabelCheck, Code], 
SA4000Face USING [ 

Command, DeviceHandle, DiskAddress, GetNextDevice, globalStateSize, 
Initialize, Initiate, nullDeviceHandle, Operation, operationSize, Poll, 
Recalibrate] ; 

BootChannelDisk: PROGRAM 
IMPORTS Boot, RemainingChannels: BootChannel, Inline, PilotDisk, SA4000Face 
EXPORTS BootChannel 
SHARES PilotDisk = 

-- Implementation of BootChannel for Pilot volume on SA4000. 
-- A single, serially reusable, channel is supported. 
BEGIN OPEN Boot, Environment; 

daNull: PilotDisk.Address = [0, 0]; 
label: PilotDisk.Label; -- HOW SHOULD THIS BE ALIGNED FOR FUTURE DISKS? 
pAliocateNext: LONG POINTER TO UNSPECIFIED; -- allocator for first 64K storage 
pOperationState: LONG POINTER TQ SA4000Face.Operation; 
pLoc: POINTER TO Location; 
tries: [O .. tr.iesMax]; 
triesMax: CARDINAL = 8; 

Create: PUBLIC PROCEDURE [ 
pLocation: POINTER TO Location, operation: BootChannel.Operation, 
dFirst64KStorage: LONG DESCRIPTOR FOR ARRAY OF WORD] 
RETURNS [BootChanneI.Handle] = 
BEGIN 
pAllocateNext +- BAsE[dFirst64KStorage]; -- reset first 64K allocator 
SELECT (pLoc to pLocation}.deviceType FROM 

= DeviceTypes.sa4000 = > 
BEGIN 
da: SA4000Face.DiskAddress = LOOPHOLE[pLocation.diskFileID.da]; 
pOp: LONG POINTER TO SA4000Face.Operation = 

{pOperationState to Allocate[SA4000Face.operationSize]}; 
device: SA4000Face.DeviceHandle; 
SA4000Face.lnitialize[ 

0, Inline.LowHalf[Allocate[SA4000Face.globaIStateSize]]]; 
device to SA4000Face.nuIlDeviceHandle; 
THROUGH [O .. pLocation.deviceOrdinal] DO 

device to SA4000Face.GetNextDevice[device] ENDLOOP; 
-- Initialize label 
pOp.clientHeader +- da; 
pOp.labelPtr +- @Iabel; 
-- dataPtr, incrementDataPtr irrelevant 
pOp.command +- vr; -- read label (and ignore data) 
-- pageCount set in Transfer 

, pOp.device +- device; 
TransferSA4000[page: NULL, count: 1]; -- fetch type, attribute fields 
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label.filelD +- pLoc.diskFifeID.fID; 
PilotDisk.SetLabeIFilePage[@label, pLoc.diskFileID.firstPage]; 
label.bootChainLink to daNull; 
--- so TransferSA4000 will use pOp.clientHeader 
-- Initialize remaining operation fields 
pOp.clientHeader +- da; -- since transfer above incremented it 
-- labelPtr set above . 
-- dataPtr set in Transfer 

. pOp.incrementDataPtr to TRUE; 
pOp.command to 

SELECT operation FROM 
read => vvr, 

. write = > VVIN, 

ENDCASE --rawRead-- =) vrr; 
-- pageCount set in Transfer 
-- device set above 
RETURN [TransferSA4000]; 
END; 

ENDCASE ~> --'not anything I implement. Pass it on. 
RETuRN[RemainingChannels.Create[pLocation, operation, dFirst64KStorage]]; 

END; 

TransferSA4000: PROCEDURe [page: PageNumber, count: PageCount] = 
BEGIN . 
pOp: LONG POINTER TO SA4000Face.Operation = pOperationState; 
IF count = 0 THEN RETURN; -- transfers done; no cleanup necessary 
pOp.dataPtr to LPFromPage[page]; 
pOp.pageCount +- count; 
tries +- triesMax; 
DO 

-- until count pages transferred 
IF label.bootChainLink - = daNu!l THEN 

BEGIN 
pOp.clientHeader to LOOPHOLE[label.bootCbainLink]; 
label.bootChainLink +- daNull; 
END; 

count to pOp.pageCount; 
SA4000F ace.lnitiate[pOp]; 
DO 

-~ until status- :: inProgress 
SELECT SA4000Face.PolI[pOp] FROM 

inProgress =) NULL; 
good Completion = > GO TO TransferComplete; 
label Check = > 

IF label.bootChainLink - = daNull THEN GO TO OperationComplete 
-- end of run 

ELSE Error[PilotMP .cGermLabeICheck]; 
ENDCASE -- other error -- =) 

BEGIN 
IF pOp.pageCount - = count THEN tries +- triesMax - 1 
ELSE 

SELECT tries +- tries - 1 FROM 
o = > Error[PilotM?cGermDeviceError]; 
triesMax/2 =) SA4000Face.Recalibrate[pOp.device]; 
ENDCASE; 

GO TO Operation Complete 
END; 

REPEAT Operation Complete =) NULL; 
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ENDLOOP; 
REPEAT Transfe.:.:.>mplete = > NULL; 
ENDLOOP; 

END; . 

•• Allocator for 16-word aligned storage in first64K 

Allocate: PROCEDURE [size: CARDINAL] RETURNS [Ip: LONG POINTER TO UNSPECIFIED] = 
BEGIN pAliocateNext ~ (lp ~ pAliocateNext) + LONG[«size + 15)116)*16] END; 

Error: SIGNAL [PilotMP.Code] = CODE; 

LPFromPage: PROCEDURE [page: PageNumber] RETURNS [LONG POINTER] = INLINE 
BEGIN RETURN[LP[highbits: page/256, lowbits: page*.256 ··MOD 2"16-·]] END; 

END. 

(For earlier log entries see Pilot 4.0 archive version.) 
June 23, 1980 2:31 PM McJones OISDisk, FilePageL abel = >PilotDisk 
August 13, 1980 6:02 PM McJones Read first label to determine attributes 
August 23, 1980 1:21 PM McJones Don't report labelCheck at end of run 
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-- BootChannelEther.mesa (last edited by: McJones ~n: June 23, 1980 2:37 PM) 

DIRECTORY 
Boot USI.NG [Location, LP], 
BootChannel USING [Create, Operation, Handle], 
DeviceTypes USING [ethernet], 
Environment USING [bytesPerPage, PageCount, PageNumber, wordsPerPage]. 
MiniEthernetDefs USING [ActivateD river. SendPacket. RecvPacket, KillDriver] , 
ProcessorFace USING [GetClockPulses], 
PilotMP USING [ 

cGermDeviceError, cGermFunnyPacket, cGermNoServer, cGermTimeout, Code]. 
PupTypes USING [PupAddress, PupSocketiD. PupType, Pair, miscSrvSoc], 
ResidentMemory USING [AllocateMDS]; 

BootChannelEther: PROGRAM 
IMPORTS 

Boot, RemainingChannels: BootChannel, MiniEthernetDefs. ProcessorFace, 
ResidentMemory 

EXPORTS BootChannel = 
--Implementation of BootChannel for Ethernet 1. 
-- A single, serially reusable, channel is supported. 
BEGIN OPEN 800t, Environment; 
CantActivateDriver: PilotMP.Code = PilotMP.cGermDeviceError; 
NoBootServerResponded: PilotMP .Code = PilotMP .cGermNoServer; 
NextPacketDidntArrive: PilotMP .Code = PilotMP .cGermTimeout; 
FunnySizePacket: PilotMP.Code = PilotMP.cGermFunnyPacket; 
FunnySequenceNumber: PilotMP.Code = PilotMP.cGermFunnyPacket; 
pAliocateNext: LONG POINTER TO UNSPECIFIED; -- allocator for items in first 64K. 
bfn: CARDINAL; -- boot file number. 
10cb: LONG POINTER; 
bufferLength: CARDINAL = 300; 
fudge: CARDINAL = 25; -- must be bigger than encapsulation and pup overhead 
totalBufferLength: CARDINAL = bufferLength + fudge; 
buffer: LONG POINTER TO ARRAY (O .. totaIBufferLength] Of WORD; 
countTotalBuffer: PageCount = . 

(totalBufferLength + wordsPerPage - 1)/wordsPerPage; 

mySocket: PupTypes.PupSocketlD = LOOPHOLE[ProcessorFace.GetClockPulsesO]; 
him: PupTypes.PupAddress; . 
anyBootServer: PupTypes.PupAddress = [[0], [0], PupTypes.miscSrvSoc]; 

recvStarted: BOOLEAN; 
receiveSeqNumber: CARDINAL; 
Create: PUBLIC PROCEDURE [ 

pLacation: POINTER TO Location, operation: BootChannel.Operation, 
dFirst64KStorage: LONG DESCRIPTOR FOR ARRAY OF WORD] 
RETURNS [handle: BootChannel.Handle] = 
BEGIN 
pAllocateNext +- BAsE[dFirst64KStorage]; -- reset first 64K allocator 
IF pLocation.deviceType = DeviceTypes.ethernet THEN 

BEGIN 
bfn +- pLocation.bootFileNumber; 
SELECT operatlon FROM 

read = > NULL; 
ENDCASE = > Error[PilotMP .cGermDeviceError]; 

StartRecving[bfn]; 
handle +- EFTPGetClump; 
END 

ELSE -- not anything I implement. Pass it on. 
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handle ~ RemainingChannels.Create[pLocation. operation. dFirst64KStorage]; 
END; 

StartRecving: PROCEDURE [bfn: CARDINAL] = 
BEGIN 
bytes: INTEGER; 
id: PupTypes.Pair; 
type:· PupTypes.PupType; 
counter: CARDINAL; 
Timer: PROCEDURE RETURNS [BOOLEAN] = 

BEGIN RETURN[(counter ~ counter - 1) = 0]; END; 
iocb +- Allocate[ --SIZE[MiniEthernetDefs.iocb]--16]; 
buffer +- LONG[ResidentMemory.AllocateMDS[countTotaIBuffer]]; 
IF -MiniEthernetDefs.ActivateDriver[buffer, bufferLength, iocb. TRUE] THEN 

Error[CantActivateDriver]; 
him +- [[0], [0], [0, 0]]; 
recvStarted +- FALSE; 
receiveSeqNumber +- 0; 
THROUGH [0 .. 15) DO 

MiniEthernetDefs.SendPacket[ 
any800tServer, mySocket, bootFileSend. [0, bfn]. NIL. 0]; 

counter +- LAST[CARDINAL]; 
-- Borrow tail of buffer to discard first packet 
[bytes, id. type] +- MiniEthernetDefs.RecvPacket[ 

@him, mySocket, buffer + fudge, bufferLength. Timer]; 
IF bytes < 0 THEN LOOP; 
IF type # eData THEN LOOP; 
IF bytes # Environment.bytesPerPage THEN Error[FunnySizePacket]; 
-- Discard first packet, it's the Alto boot loader 
SendAckO; 
RETURN; ~ 

REPEAT FINISHED = > Error[NoBootServerResponded]; 
ENDLOOP; 

END; 

EFTPGetClump: BootChannel.Handle 
--PROCEDURE [page: PageNumber, count: PageCountJ-- = 
BEGIN 
where: LONG POINTER ~ LPFromPage[page]; 
bytes: INTEGER; 
id: PupTypes.Pair; 
type: PupTypes.PupType; 
counter: CARDINAL; 
Ti me r: PROCEDURE RETURNS [BOOLEAN] = 

BEGIN RETURN[(counter ~ counter - 1) = 0] END; 
IF count = 0 THEN BEGIN StopRecving[bfn]; RETURN END; 
-- transfers done. Shutdown the booter. 
THROUGH [O .. count) DO 

DO 
-- Handy control structure 
counter +- LASTlcARDINAL]; 
[bytes, id, type] +- MiniEthernetDefs.RecvPacket[ 

@him, mySocket, I;vhere, wordsPerPage, Timer]; 
IF bytes < 0 THEN Error[NextPacketDidntArrive]; 
IF type # eData THEN LOOP; 
IF bytes # Environment.bytesPerPage THEN Error[FunnySizePacket]; 
SELECT id.b FROM 

receiveSeqNumber + 1 => EXIT; 
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receiveSeqNumber = > 
BEGIN •• Booter lost our ack 
SendAck[]; 
LOOP; 
END· 

ENDC~SE = > Error[FunnySequenceNumber]; 
ENDLOOP; 

where ~ where + wordsPerPage; 
receiveSeqNumber ~ receiveSeqNumber + 1; 

. SendAck[]; 
ENDLOOP; 

END; 

StopRecving: PROCEDURE [bfn: CARDINAL] = 
BEGIN 
bytes: INTEGER; 
id: PupTypes.Pair; 
type: PupTypes.PupType; 
counter: CARDINAL; 
Timer: PROCEDURE RETURNS [BOOLEAN] = 

BEGIN RETURN[(counter ~ counter· 1) 0]; END; 
DO 

counter ~ LAST[CARDINAL]; 
•• Borrow tai! of buffer to process tail 
[bytes, id, type] ~ MiniEthernetDefs.RecvPacket[ 

@him, mySocket, buffer + fudge, bufferLength, Timer]; 
IF bytes < a THEN Error[NextPacketDidntArrive]; 
SELECT TRUE FROM 

(type = eData AND id.b = receiveSeqNumber) = > 
BEGiN •• Booter lost our ack 
SendAck[]; 
LOOP; 
END; 

(type = eData AND id.b receiveSeqNumber + 1) = > 
BEGIN •• Discard LoadState and BCD at end of file 
receiveSeqNumber ~ receiveSeqNumber + 1; 
SendAck[]; 
LOOP; 
END; 

(type = eEnd AND id.b = receiveSeqNumber + 1) = > 
BEGIN receiveSeqNumber i- receiveSeqNumber + 1; SendAck[]; EXIT; END; 

ENDCASE = > Error[FunnySequenceNumber]; 
ENDLOOP; 

MiniEthernetDefs.KiIlDriver[]; 
··Freelocb[iocb}; + + deal/ocate not implemented. 
··ResidentMemory.FreeMDSPages[base: Inline.LowHaJf[buffer}, pages: countTotaIBuffer}; + 

** + deal/ocate not implemented. 

END; 

SendAck: PROCEDURE = 
BEGIN 
Mi ni EthernetDefs.SendPacket[ 

him, mySocket, eAck, [0, receiveSeqNumber], NIL, 0]; 
END; 

.. Allocator for 16·word aligned storage in first64K 

Allocate: PROCEDURE [size: CARDINAL] RETURNS [lp: LONG POINTER TO UNSPECIFIED] = 
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BEGIN pAllocateNext ~ {Jp +- pAllocateNext} + LONG[{{size + 15}/16}*16] END; 

Error: SIGNAL [PilotMP.Code] = com:; 

LPFromPage: PROCEDURE [page: PageNumber] RETURNS [LONG POINTER] = INUNE 
BEGIN RETURN[LP[highbits: page/256, lowbits: page*256 ··MOD 216··]] END; 

END. 
LOG 

. Time: February 7, ~980 2:28 PM By: Knutsen and Murray Action: Create file from 
**BootChannelDisk of February 6, 1980 2:43 PM 
Buffer unscrambling: February 8, 1980 12:12 AM 
Discard Tail: February 8, 1980 1:08 AM 
Time: February 8, 1980 12:12 AM 
**bling 

By: Knutsen and Murray Action: Buffer unscram 

Time: February 8, 1980 1:08 AM. By: Knutsen and Murray Action: Discard trailing 
"garbage on end of boot file (bcd for the !oader?) 
Time: February 8, 1980 10:21 PM By: Forrest 
**e 0 
Time: February 9, 1980 11:11 AM . 
**econd time 
Time: February 9, 1980 1:34 PM 
**re buffer 
Time: February 9, 1980 2:39 PM 
Ur in cursor 
Time: February 9, 1980 1:34 PM 
Time: February 14, 1980 5:23 PM 
··etc. 

By: Knutsen 

By: Knutsen 

By: Knutsen 

By: Knutsen/HGM 
By: McJones 

Action: Put MP hack to show pag 

Action: Loop when page 0 seen s 

Action: Fudge in extra space beta· 

Action: display packet seq numbe 

Action: Undo fudge 
Action: New Boot.Location, faces, 

Time: April 17, 1980 10:14 PM By: Luniewski 
Time: April 22, 1980 5:37 PM By: McJones 
**Driver call 

Action: AllocateMDSPages .j AllocateMDS 
Action: Add avoidCleanup: TRUE to Activate 

Time: June 23, 1980 2:37 PM By: McJones Action: OISProcessorFace = )ProcessorFac . ··e 
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-- BootSwapGerm.mesa (last edited by: Forrest on: October 12, 1980 3:39 PM) 
-- note: I think the code in initialize assumes the machine starts the germ 
-- with memory maped at address 0 

DIRECTORY 
Boot USING [ 

bootPhysicalVolume, inLoad, Location, MDSlndex, outLoad, pRequest, 
plnitialLink, ReadMOS, teledebug1, 

BootChannel USING [Create, Operation, Handle, Transfer1, 
BootFile USING [ 

Continuation, currentVersion, Entry, Header, InLoadMode, maxEntriesPerHeader, 
maxEntriesPerTrailer, Trailer], 

BootSwap USING [ 
countSkip, Initialize, InitializeMDS, mdsiGerm, pCountGerm, pMon, 
ResponseKind], . . 

Environment USING [Long, maxPageslnMOS, PageCour)t, PageNumber, wordsPerPage], 
Frame USING [Free, GetReturnFrame, GetReturnLink, SetReturnLink], 
HeadStartChain USING [Start], 
Inline USING [BITAND], . 
Mopcodes USING [zRET, zSLB], 
ProcessorFace USING [SetMP, Start], 
PageMap USING [ 

Assoc, Flags, f1agsClean, flagsVacant, GetF, RealPageNumber, SetF, Value, 
vaiueVacant], 

PhysicalVolumeFormat USING [currentVersion, Descriptor, Seal], 
PilotMP USING [ 

cCantSwap, cGerm, cGermAction, cGermAllocTrap, cGermBadBootFile, 
cGermBadPhysicalVolume, cGermControlFault, cGermDeviceError, cGermDriver, 
cGermERROR, cGermFinished, cGermMemoryFault, cGermStartFault, Code], 

PrincOps USING [ 
ControlLink, ControlModule, FrameHandle, GlobalFrameHandle, MainBodylndex, 
NullG!obalFrame, NullLink, Port, returnOffset, StateVector, UnboundLink], 

PrincOpsRuntime USING [GetFrame, GFT], 
ProcessOperations USING [WriteWDC], 
PSB USING' [MonitorLock, UnlockedEmpty], 
ResidentMemory USING [AliocateMOS, AllocateMOSlnternal], 
SDOefs USING [ 

sAliocTrap, sControlFault, SO, sError, sPageFault, sSignal, sStart, sSwapTrap, 
sWriteProtect], 

Teledebug USING [Debug], 
Trap USING [ReadOTP]; 

BootSwapGerm: MONITOR LOCKS residentMemoryLock -- LOCKS BootSwap.pMon, --

IMPORTS S Ch' I I' Boot, BC: BootChannel, BootSwap, Frame, Heads: Head tart am, n me, 
ProcessorFace, PageMap, PrincOpsRuntime, ProcessOperations, 
importedResidentMemory: ResidentMemory, Teledebug, Trap 

--IMPORTs ResidentMemory so that we can use Pilot's during testing. 

EXPORTS BootChannel, HeadStartChain, ResidentMemory 
SHARES Boot, BootSwap, PageMap, ResidentMemory = 
BEGIN OPEN BootChannel. BootFile, BootSwap, Environment, PageMap, Pilotrv1P; . 
-- Do NOT save any status between DoOutLoad and DolnLoad relating to the request. 
-- The next time everything in the outside world may have changed. 
-- The booting action defined by the Principles of Operation should include: 
-- 1 .. Put aI/ usable real memory somewhere in virtual memory. 

2. Read countGerm pages of a "boot swap germ" into virtual memory beginning at 
page pageGerm + countSkip (steal real memory from high end to do this). 
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3. Set Boot.pRequestt to [inLoad, 10cationOfBootFile]. 
-- 4. Set WDC)O, NWW = 0, MDS = pageGerm, STKP = O. 
-- 5. Xfer[dest: Boot.plnitiaILink]. 

2 

-- At present, buffer space allocated for the BootChanne/'s is reclaimed when the request is com 
"'plete. Currently only the BootChannelEther allocates buffer space. When non-initial-booting 0 
"perations via the ether are implemented, we will have to hang onto this buffer space forever. 

countVM: PageCount = --ProcessorFace. ?--40000B; 
pageGerm: PageNumber = GetPageMDS[] + countSkip; 
-- should be a constant engraved in stone (Boot?) 
pageBuffer: PageNumber; -- page used to read/write boot file map. 
pageGermKeep: PageNumber; 
-- highest (mapped) page of germ VM that we retain for al/ time. 
pageAfterGerm: PageNumber'" pageGerm + pCountGermt; 
.- current end of (mapped) germ storage (includes allocated buffer space, 
-- doesn't include pageTemp). 

. -- Note that DqlnLoad uses a scratch VM page at pageAfterGerm. 

.dFirst64KStorage: LONG DESCRIPTOR FOR ARRAY OF WORD = DESCRIPTOR[ 
LOOPHOLE[LONG[I77200B], LONG POINTER], 2008]; 

-- a piece of the first 64K that we know nobody uses, for al/ocating IOCB's. 
-- When the germ moves to the first 64K, this should be put in its global frame. 

-- Boot: ENTRY PROC = 
BEGIN 

.- continuation: Continuation; 
-- ProcessorFace.SetMP[cGerm]; 

·continuation ~ DolnLoad[BC.Create[@Boot.pRequest.locationJ); 
-- pMon.state ~ response; + + i.e. not request 

WITH continuation SELECT FROM 
initial = > 

-- BEGIN 
pMon.responseKind ~ initiated; 
mon.message1'" ~ ... boot parameter . .. ; 
Set up psb with mds, destination; requeue it 
END; 

resumptive = > 
BEGIN 
pMon.responseKind ~ resumed; 
NOTIFY pMon.condResponse 
END; 

.- . ENDCASE = > 
Error[cGermBadBootFile]; 

-- JumpCaIlO[OutLoadProcess] 
-- END; 

-- OutLoadProcess: INTERNAL PROC = 
-- BEGIN 

Condition: TYPE = MACHINE DEPENDENT RECORD [queue, timeout: UNSPECIFIED]; 
DO . 

Wait for request and process it 
WHILE pMon.state- = request DO WAIT pMon.condRequest ENDLOOP; 
ProcessorFace.SetMP[cGermj; 
DoOutLoad[BC.Create[@Boot.pRequest.location], ·pMon.inLoadMode, 
Continuation[ 
fill: 0, 
vp: resumptive[condResponse: LOOPHOLE[pMon.con,dResponse, Conditionj.queueJJ]; 
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Send response 
pMon.state +- response; 
ptAon.responseKind +- outLoaded; 
NOTIFY pMon.condResponse 
ENDLOOP 

-- END; 

Run: PROC = -- after the very first execution, the germ entry point is here 
BEGIN 
handle: BootChannel.Handle; 
ProcessorF ace.SetMP[ cGermAction]; 
BootSwap.lnitializeMDS[]; -~ set pMon 
DO 

-- inLoad exits through JumpCaJf2, outLoad does explicit EXIT 
-- bootPhysicalVolume turns itself into an inLoad 
SELECT Boot.pRequest.action FROM . 

Boot.inLoad = > 
BEGIN 
continuation: Continuation; 
responseKind: BootSwap.ResponseKind; 
mdsiOther: Boot.MDSlndex; 
destOther: UNSPECIFIED; 
handl.e +- ~C.Create[@Boot.pRequest.location, read, dFirst64KStorage]; 
[continUation, pMon.pStartListHeader] +- DolnLoad[handle]; 
WITH continuation SELECT FROM 

initial --[mdsi, destination]-- = > 
BEGIN 
responseKind +- initiated; 
mdsiOther +- mdsi; 
destOther +- destination 
END; 

resumptive --[mdsi, resumee]-- = > 
BEGIN 
respqnseKind +- resumed; 
mdsiOther +- mdsi; 
destOther +- resumee 
END; 

ENDCASE = > Error[cGermBadBootFile]; 
BootSwap.lnitialize[mdsiOther]; -- set (pMon and) WriteMDS machinery 
pMon.responseKind +- responseKind; 
ProcessorFace.SetMP[cGermFinished]; 
JumpCa1l2[arg1: mdsiOther, arg2: destOther, Proc: pMon.CrossMDSCall]; 
-- free our frame 

END; 
Boot.outLoad = > 

BEGIN 
handle +- BC.Create[@Boot.pRequest.location, write, dFirst64KStorage]; 
DoOutLoad[handle, pMon.inLoadMode, pMon.continuation]; 
pMon.responseKind +- outLoaded; 
EXIT; 
END; 

Boot.bootPhysicalVolume = > 
BEGIN 
pvDesc: POINTER TO PhysicalVolumeFormat.Descriptor = PointerFromPage[ 

pageBuffer]; 
Boot.pRequest.location.diskFileID.da +- [0, 0]; --kludge! 
handle +- BC.Create[@Boot.pRequest.location, rawRead, dFirst64KStorage]; 
Transfer[handle, pageBuffer, 1]; 
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IF pvDesc.seal - = PhysicalVolumeFormat.Seal OR pvDesc.version - = 
PhysicalVolumeFormat.currentVersion THEN 
Error[cGermBadPhysicaIVolume]; 

Transfer[handle, 0, 0]; -- shut down channel 
Boot.pRequestlocation.diskFileID +- pvDesc.bootinglnfo[pilot]; 
Boot.pRequest.action +- BootinLoad; 
-- now get the boot file and go 

END; 
Boot.teledebug = > 

IF IsBound[Teledebug.Debug] THEN { 
Teledebug.Debug[pageBuffer, dFirst64KStorage]; EXIT} 

ELSE Error[cCantSwap]; 
ENDCASE =.> Error[cGermERROR]; 

ENDLOOP; 
ProcessorF ace.SetMP[ cGermFinished]; 
END; 

DolnLoad: PROC [channel: BootChannel.Handle] 
RETURNS [continuation: Continuation, pStartListHeader: POINTER] = 
BEGIN 
inLoadMode: InLoadMode; 
realPageTemp: RealPageNumber; -- SkipPageHack 
count, cQuntData, countGroup, countRemaining: PageCount; 
page, pageLastMapped, pageNext, pageR un: PageNumber; 
p8uffer: POINTER = PointerFromPage[pageBuffer]; 
nEntry: CARDINAL; 
pEntry, pEntryGroup: POINTER TO Entry; 
value: Value; 
SkipPage: PROC = -- SkipPageHack 

BEGIN 
pageTemp: PageNumber = pageAfterGerm; 
Assoc[pageTemp, Value[FALSE, flagsClean, reaIPageTemp]]; 
Transfer[channel, pageTemp, 1]; 
Assoc[pageTemp, valueVacant]; 
END; --

-- Read first page, containing header 
Transfer[channel, pageBuffer, 1]; 
BEGIN OPEN header: LOOPHOLE[pBuffer, POINTER TO Header]; 
IF header.version iv = BootFile.currentVersion THEN Error[cGermBadBootFile]; 
pStartListHeader +- header.pStartListHeader; 
SELECT (inLoadMode to header.inLoadMode) FROM 

load => 
BEGIN 
CompactVM[]; 
pageLastMapped +-

FIRsT[PageNumber] + GetCountRunMapped[FIRST[PageNumberll - 1; 
realPageTemp +- PageMap.GetF[pageLastMapped].reaIPage; -- SkipPageHack 

END; 
restore = > NULL 
ENDCASE; 

continuation +- header.continuation; 
countData +- header.countData; 
pEntryGroup +- @header.entries[O]; 
nEntry ~ maxEntriesPerHeader; 
END; 
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-- Restore real memory and hardware map from boot file, beginning 
-- with data of first group 
page +- 0; -- next page to restore 
countRemaining +- countData; 
DO 

-- Calculate group size 
countGroup +- MIN[nEntry, countRemaining]; 
-- Set up map entries to be vacant or nonvacant (and writable), as appropriate 
pEntry ~ pEntryGroup; 

. THROUGH [O .. countGroup) DO 
WHILE page < pEntry.page DO 
. -- nongerm pages not in boot file are vacant 
--IF -lnGerm[pageJ THEN 
IF -(page IN [pageGerm .. pageAfterGerm) OR page = 3768 OR page = 377B) 

THEN 
BEGIN 
value ~ SetF[page, valueVacant]; 
IF inLoadMode = load AND -lsVacant[value] THEN 

Assoc[pageLastMapped to pageLastMapped + 1, value] 
END; 

page ~ page + 1; 
END LOOP; 

IF inLoadMode = restore THEN 
Assoc[page, Value[FALsE, flagsClean, pEntry.value.reaIPage]]; 

pEntry +- pEntry + slzE[Entry]; 
page ~ page + 1; 
ENDLOOP; 

-- Transfer data to nonvacant pages 
pEntry ~ pEntryGroup; 

. count ~ countGroup; 
WHILE count - = 0 DO 

-- find and transfer one run. 
pageNext +- pageRun ~ pEntry.page; 
IF pageRun = 3768 OR pageRun = 377B THEN -- SkipPageHack 

{SkipPageD; pEntry ~ pEntry + slzE[Entry]; count ~ count - 1} 
ELSE 

BEGIN 
DO 

-- until end of run found 
count ~ count - 1; 
pageNext +- pageNext + 1; 
pEntry ~ pEntry + slzE[Entry]; 
IF count = 0 OR pEntry.page - = pageNext OR pageNext = 3768 OR pageNext 

= 3778 --SkipPageHack-- THEN EXIT; 
ENDLOOP; 

Transfer[channel, pageRun, pageNext - pageRun]; 
END; 

ENDWOP; -- Restore map entries 
pEntry ~ pEntryGroup; 
THROUGH [O .. countGroup) DO 
o +- SetF[pEntry.page, pEntry.value]; 
pEntry ~ pEntry + slzE[Entry] 
ENDLOOP; 

-- Prepare for next group 
countRemaining ~ countRemaining - countGroup; 
IF cQuntRemaining = 0 THEN EXIT; . 
BEGIN OPEN trailer: LOOPHOLE[p8uffer, POINTER TO Trailer]; 
Transfer[channel, pageBuffer, 1]; 
IF trailer.version .... = BootFile.currentVersion THEN Error[cGermBadBootFile]; 
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pEntryGroup ~ @trailer.entries[O]; 
nEntry ~ maxEntriesPerTrailer; 
END; 
END LOOP; 

-- All groups are now loaded 
Transfer[channel, 0, 0]; -- final call to allow cleanup 
SELECT inLoadMode FROM 

load => 
BEGIN 
-- Recover germ buffer storage: We can't do this when non-initial-booting 
-- operations via the ether are implemented. 
FOR page DECREASING IN [pageGermKeep .. pageAfterGerm} DO 

Assoc[pageLastMapped ~ pageLastMapped + 1, SetF[page, valueVacant]]; 
ENDLOOP; 

pageAfterGerm ~ pageGermKeep; 
END· 

resto~e = > -- nongerm pages not in boot file are set vacant: 
WHILE page < countVM DO 

--IF -lnGerm[pageJ THEN 
IF -(page IN [pageGerm .. pageAfterGerm) OR page 3768 OR page 3778) 

THEN Assoc[page, valueVacant]; 
page ~ page + 1; 
ENDLOOP; 

ENDCASE; 
END; 

DoOutLoad: PROC [ 
channel: BootChannel.Handle, inLoadMode: InLoadMode, 
continuation: Continuation] = 
-- Assumptions: interrupts disabled, all devices quiesced 
BEGIN 
count, countData, countGroup, countRemaining: PageCount; 
page, pageNext, pageRun: PageNumber; 
p8uffer: POINTER = PointerFromPage[pageBuffer]; 
nEntry: CARDINAL; 
pEntry, pEntryGroup: POINTER TO Entry; -
-- Construct header in first map page 
-- Number of pages to save is total nonvacant minus those in germ 
page ~ countData ~ 0; 
DO 

--IF -lsVacant[PageMap.GetF[pagell THEN 
IF -ValueAnd[PageMap.GetF[page], valueVacant] valueVacant THEN 

countData ;- countData + 1; 
IF (page ~ page + 1) = countVM THEN EXIT; 
ENDLOOP; 

countData ~ countData - (pageAfterGerm - pageGerm) - 2 --i.e. 3768 and 3778--
, 
BEGIN OPEN header: LOOPHOLE[pBuffer, POINTER TO Header]; 

. header ~ 
[creationDate:, -- fill this when we have a Pilot T.O.D clock? 
. pStartListHeader: NIL, inLoadMode: inLoadMode, continuation: continuation, 

countData:' countData, entries:]; 
pEntryGroup ~ @header.entries[O]; 
nEntry +- maxEntriesPerHeader; 
END; 

-- Write sequence of (map, data) groups 
page ~ 0; 
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countRemaining ~ countData; 
DO 

-- Calculate group size 
countGroup +- MIN[nEntry, countRemaining]; -- Write map page 
pEntry ~ pEntryGroup; 
THROUGH [O .. countGroup} DO 

page ~ AdvancePage[page]; 
pEntryt +- [page, PageMap.GetF[page]]; 
pEntry ~ pEntry + slzE[Entry]; 
page ~ page + 1 
ENDLOOP; 

Transfer[channel, pageBuffer, 1]; -- Write data pages 
pEntrj +- pEntryGroup; 
count ~ countGroup; 
WHILE count ... ~ 0 DO . 

-- find and transfer one run 
pageNext ~ pageRun ~ pEntry.page; 
DO 

-- until end of run'found 
count +- count - 1; 
pageNext ~ pageNext + 1; 
pEntry ~ pEntry + slzE[Entry]; 
IF count = 0 OR pEntry.page ... = pageNext THEN EXIT; 
ENDLOOP; 

Transfer[channel, pageRun, pageNext • pageRun]; 
[;NDLOOP; -- Prepare for next group 

countRemaining +- countRemaining - countGroup; 
IF countRemaining = 0 THEN EXIT; 
BEGIN OPEN trailer: LOOPHOLE[pBuffer, POINTER TO Trailer]; 
pEntryGroup +- @trailer.entries[O]; 
nEntry ~ maxEntriesPerTrailer; 
trailer +- [entries:]; -- set version and any other defaultable fields 

END; 
ENDLOOP; 

Transfer[channel, 0, 0]; -- final call to allow cleanup 

END; 

AdvancePage: PRoe [page: PageNumber] RETURNS [PageNumber] = 
-- Return first page at or after given page which is not vacant or part of the germ 
BEGIN 
--WHILE IsVacant[PageMap.GetF[pageJ] OR InGerm[page] 
WHILE PageMap.GetF[page].flags = f1agsVacant OR 

(page IN [pageGerm .. pageAfterGerm) OR page IN [376B .. 377B]} DO 
page (- page + 1 ENDLOOP; 

RETURN[page] 
END; 

-- Find all rea! pages currently mapped to virtual pages 
-- and map contiguous virtual addresses starting at 0 to them 
-- expansions of InGerm[] and IsVacant[] are for speed (compiler thinks 
-- is has to fabricate actual booleans 
-- Treat Page 1 like an 10 page a.e. never relocate) until the DCB is moved out of it. 

CompactVM: PROC = 
BEGIN 
pageDest: PageNumber ~ 0; 
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·FOR pageSource: PageNumber IN [O .. countVM) DO 
value: Value; 
IF pageSource IN [pageGerm .. pageAfterGerm) OR pageSource IN [376B .. 377B] 

THEN LOOP; . 
IF pageSou rce = 1 THEN LOOP; 
-- IF -lsVacant[value +- SetF[pageSource, value Vacant]] THEN LOOP; 
IF (value ~ SetF[pageSource, valueVacant]).flags = flagsVacant THEN LOOP; 
value.flags.writeProtected ~ FALSE; 
Assoc[pageDest, value]; -- put back in the map 
WHILE 

«pageDest +- pageDest + 1) IN [pageGerm .. pageAfterGerm) OR pageDest 1 OR 
pageDest IN [376B .. 377B]) DO ENDLOOP; 

ENDLOOP; 
END; 

-- Backstop Create routine to plug end of chain of BootChannel interfaces. 

Create: PUBLIC PROC [ 
POINTER TO BootLocation, BootChannel.Operation, LONG DESCRIPTOR FOR ARRAY OF 
WORD] RETURNS [handle: BootChannel.Handle] = { 

. Er.ror[cGermDeviceError]; -- nobody implements this type of device!--}; 

-- Find length of run cf virtual pages all mapped to real pages 

GetCountRunMapped: PRoe [pageStarting: PageNumbef] 
RETURNS [countReal: PageCount] = 
BEGIN 
FOR countReal +- 0, countReal + 1 DO 
. IF PageMap.GetF[pageStarting + countReal].flags = flagsVacant THEN EXIT 

END LOOP 
END; 

GetPageMDS: PROC RETURNS [PageNumber] = { 
. RETURN[Boot.ReadMDSD*maxPageslnMDS]; }; 

IsVacant: PRoe [value: Value] RETURNS [BOOLEAN] = INLINE { 
RETURN[value.flags = flagsVacant]}; 

-- Virtual memory is from 0 through 0+ countVM[]-1, except pages 
-- p for which InGerm[pJ = TRUE 

-- The following procedure has been MANUALL Y expanded inline, so changes 
-- to it must be propagated 
--In particular, see code which sets countData in DoOutLoad 

InGerm: PRoe [page: PageNumber] RETURNS [BOOLEAN] = INUNE 
BEGIN RETURN[page IN [pageGerm .. pageAfterGerm) OR page IN [376B .. 377B]] END; 

JumpCallO: PROC [Proc: PROC] = MACHINE CODE 
BEGIN Mopcodes.zSLB, PrincOps.returnOffset; Mopcodes.zRET END; 

JumpCall2: PRoe [ 
arg1, arg2: UNSPECIFIED, Proc: PRoe [UNSPECIFIED, UNSPECIFIED]] = 
LOOPHOLE[JumpCaIlO]; . 

PageFromLongPointer: PROC [p: LONG POINTER TO UNSPECIFIED] 
RETURNS [PageNumber] = { . 
OPEN I: LOOPHOLE[p, Long]; RETURN[l.highbits*256 + l.Iowbits/256]}; 
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PageFromPointer: PROC [p: POINTER] RETURNS [page: PageNumber] = { 
RETUAN[LOOPHOLE[LOOPHOLE[p, CARDINAL]/wordsPerPage + GetPageMDSO]]}; 

POinterFromPage: PROC [page: PageNumber] RETUANS [POINTER] = { 
RETUAN[LOOPHOLE[(page . GetPageMDSO)*wordsPerPage]]}; 

Sta rt: PUBLIC PROC = { .• plug the start chain··}; 

Transfer: PUBLIC PRoe [handle: BC.Handle, page: PageNumber, count: PageCount] = 
.. Only public to make compiler happy 
BEGIN 
ProcessorFace.SetMP[ cGermDriver]; 
BC.Transfer[handle, page, count]; 
ProcessorFace.SetMP[cGermAction]; 
END; , 

ValueAnd: PAOC [Value, Value] RETURNS [Value] = LOOPHOLE[lnline.BITAND]; 

Error: SIGNAL [code: PilotMP.Code] = CODE; 

•. Simple Mesa runtime 
Halt: PROC = IN LINE BEGIN DO ENDLOOP END; 

AwaitAliocTrap: PORT; 
InitializeAllocTrapHandler: PROC = 

B=GIN 
LOOPHOLE[AwaitAllocTrap, PrincOps.Port].dest +- Frame.GetReturnLinkD; 
AwaitAllocTrapD; •• reentered via sAllocTrap 
Frame.SetReturnLink[LOOPHOLE[AwaitAllocTrap, PrincOps.Port].dest]; 
•• in case anybody looks 
ProcessorFace.SetMP[cGermAllocTrap]; 
Halt[] 
END; 

IsBound: PAOC [link: UNSPECIFIED] AETURNS [BOOLEAN] = { 
RETURN[link - = PrincOps.UnboundLink AND link - = PrincOps.NuIlLink]}; 

ControlFaultHandler: PROC = •• entered via sControlFault 
BEGIN 
state: RECORD [a, b: UNSPECIFIED, v: PrincOps.StateVector]; 
state.v +- STATE; •• resets stack pOinter 
Processo rF ac~.SetMP[ cGermContro IF ault]; 
Halt[] . 
END; 

InitializeMonitor: PAOC [monitor: LONG POINTER TO MONITORLOCK] = { . 
LOOPHOLE[monitor, LONG POINTER TO PSB.MonitorLock]1' +- PSB.UnlockedEmpty}; 

.. THIS DOES NOT HANDLE CONTROL MODULES (Single or Multiple) 

.. Copy code from Traps when/it needed . 

.. entered via sStart KFCB (or call from SwapTrapHandler) 

StartModule: PRoe [cm: PrincOps.ControIModule] = 
BEGIN OPEN PrincOps; 
control: GlobalFrameHandle; 
state: StateVector; 
state +- STATE; 
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IF -cm.multiple THEN 
BEGIN OPEN dest: cm.frame; 
IF @dest = NuliGlobalFrame OR dest.started OR {control +- dest.global[OD # 

NuliGlobalFrame THEN ERROR Error[cGermStartFault]; 
··IF (contro/~dest.global[O]) # NullGlobalFrame AND -control.started THEN 
.• StartModule[[frame[controllJl; 
IF -dest.started THEN 

BEGIN 
state.dest +- ControlLink[ 

procedure[gfi: dest.gfi, ep: MainBodylndex, tag: TRUE]]; 
state.source +- Frame.GetReturnFrameO: 
dest.started +- TRUE; 
RETURN WITH state 
END 

ELSE IF state.stkptr # 0 THEN ERROR Error[cGermStartFault]; 
END 

ELSE ERROR Error[cGermStartFault]; 
END; 

SwapTrapHandler: PROC = •• entered via sSwapTrap 
BEGIN OPEN PrincOps, PrincOpsRuntime; 
dest: Control Link; 
state: StateVector; 
frame: GlobalFrameHandle; 
state +- STATE; 
dest +- Trap.ReadOTPD; 
state.dest +- Frame.GetReturnFrameD; 
state.source +- 0; 
DO 

SELECT TRUE FROM 
dest.proc = > {frame +- GetFrame[GFT[dest.gfi]]; EXIT}; 
destindirect = > dest +- dest.linkt;" 
ENDCASE •• frame·· = > {frame +- destframe.accesslink; EXIT}; 

ENDLOOP; 
.IF -frame.started THEN StartModule[[frame[frame]]]; 
frame.code:out +- FALSE; 
RETURN WITH state 
END; 

•• entered via sPageFault or sWriteProtect 

MemoryFaultHandler: PROC = { 
ProcessorFace.SetMP[PilotMP .cGermMemoryFault]; HaltO}; 

•. entered via sSignal or sError KFCB 

SignalHandler: PRGC [signal: SIGNAL, code: PilotMP.Code] = { 
ProcessorFace.SetMP[code]; HaltO}; 

•• ResidentMemory implementation, tor allocating storage in the germ's MDS. 
' •. AllocateMDS may be called only during module initialization! 
•• (The c0!1figuration of memory must be static during inLoad and outLoad. 
•• Also, spare real memory may not be available after the system is initially loaded) 

residentMemoryLock: PUBLIC MONITORLOCK; •• (PRIVATE in interface) 
aliocateMDSlnternal: PUBLIC ··INTERNAL··Resident,\I!emory.AlIocateMDSlnternal +-
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[AllocateMDSLocal]; -- (PRIVATE in Interface) 

. -- Guaranteed not to do an ALLOC from the frame heap. 
-- note the page is writable thanks to CompactVM 
AllocateMDSLocal: PROC [pages: CARDINAL] RETURNS [p: POINTER TO UNSPECIFIED] = 

BEGIN 
p +- PointerFromPage[pageAfterGerm]; 
THROUGH [O .. pages) DO 

Asscc[ 
. pageAfterGerm, SetF[ 

page: FIRST[PageNumber] + GetCountRunMapped[FIRST[PageNumberll - 1, 
flagsNew: valueVacant]]; 

-- grab last real page (can only do during an initial boot finLoadMode = inLoad») 
pageAfterGerm +- pageAfterGerm + 1; 
END LOOP; 

END; 

testing: BOOLEAN; 
-- TRUE, =) we are running in a test environment on top of Pilot 
Initialize: PROC = -- Assume called from main body 

-- Assume all SO entries zero 
BEGIN OPEN SDDefs; 
pSD: POINTER TO ARRAY [0 .. 0) OF UNSPECIFIED +- SD; 
state: PrincOps.StateVector; 
mainbody: PrincOps.FrameHandle = Frame.GetReturnFrameD; 
testing +- pageGerm .... = (mdsiGerm*maxPageslnMDS) + countSkip; 
-- TRUE if not loaded in normal place . 
InitializeAllocTrapHandlerO; 
pSD[sAllocTrap] +- @AwaitAllocTrap; 
pSD[sControiFault] +- ControlFaultHandler; 
pSD[sSwapTrap] +- SwapTrapHandler; 
IF testing THEN --Pilot is handling trapS--NULL 
ELSE pSD[sPageFault] (- pSD[sWriteProtect] (- MemoryFaultHandler; 
pSD[sSignal] +- pSD[sError] +- SignalHandler; 
pSD[sStart] +- StartModule; 
ProcessorFace.Start[] ; 
InitializeMonitor[@residentMemoryLock]; 
--check to see if the page following the germ is already mapped. 
--This mar be the case with micfocode swapping 
IF PageMap.GetF[pageAfterGerm]Jlags # PageMapJlagsVacant THEN 

pageAfterGerm (- (pageBuffer +- pageAfterGerm) + 1 
ELSE . 

pageBuffer +- PageFromPointer[importedResidentMemory.AllocateMDS[pages: 1]]; 
pageGermKeep +- pageAfterGerm; . 
-- we keep the buffer page forever, deallocate all else after each request. 
-- We can't deallocate when non-initial-booting operations via the 
-- ether are implemented. 
Heads.Start[]; -- start the heads (face implementations) 
state.instbyte +- state.stkptr +- 0; 
state.dest +- Boot.plnitialLink1' ~ LOOPHOLE[Run, PrincOps.ControILink]; 
-- subsequent entries to the germ go directly to Run[] 
state.source +- mainbody.returnlink; 
Frame.Free[mainbodyJ; . 
RETURN WITH state -- to Run[], never to return to Initialize 

END; 
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ProcessorFace.SetMP[cGerm]; --let them know we are here 
ProcessOperations.WriteWDC[1]; -- temporary hack for DandeJion ... delete soon 
InitializeD; -- never returns - . 

END. 

LOG 
For earlier log entries see Amargosa archive version. 
Time: April 10, 1980 11:59 AM By: Forrest Action: Implement call to Teledebug.Oebug. 
Time: April 17, 1980 12:44 AM By: Forrest Action: Get teledebug from Boot not Bootsw· 
**ap . 
Time: April 17, 1980 10:39 PM By: Luniewski 
Time: April 18, 1980 3:58 PM By: Knutsen 
**MemoryLock 
Time: May 15, 1980 6:18 PM By: McJones 
•• ; temporarily initialize WDC 
Time: June 10, 1980 9:16 AM By: Forrest 
"·Format 
Time: June 23, 1980 2:42 PM By: McJones 
··e 
Time: July 20, 1980 9:18 PM By: Forrest 
Time: August 5, 1980 9:17 AM By: Forrest 
• * apped, use GetFlags 

Action: AllocateMOSPages = )AllocateMDS 
Action: Export a/JocateMDS/nterna/, resident 

Action: Mesa 6; call O/SProcessorFace.Start 

Action: PrincOps traps/use phYSical vO'lume 

Action: O/SProcessorFace = >ProcessorFac 

Action: PrincOpsRuntime 
Action: Add test for Page after germ being m-

Time: September 9, 1980 5:50 PM By: Forrest/McJonesAction: Add cGermFinished 
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-- MiniEthernetDriver.mesa (last edited by: Forrest on: September 17, 1980 7:36 PM) 

DIRECTORY 
Inline USING [LongCOPY], 
EthernetOneFace, 
BufferDefs, 
DriverTypes USING [ethernetEncapsulationOffset], 
PupTypes, 
MiniEthernetDefs; 

MiniEthernetDriver: PROGRAM 
IMPORTS Inline, EthernetOneFace EXPORTS MiniEthernetDefs SHARES BufferDefs = 
BEGIN OPEN EthernetOneFace; 

active: BOOLEAN fo FALSE; 
last: {in, out, reset}; 
knowBoardLocation: BOOLEAN fo- FALSE; 

myHost: PupTypes.PupHostID; 
myNet: PupTypes.PupNetID; 

b: BufferDefs.PupBuffer; -- Global buffer for actual data transfers 
bufferSize: CARDINAL; 
ether: DeviceHandle; 
longlocb: Control Block; 
global: GlobalStatePtr; 

wordsPerPupHeader: CARDINAL =.11; 
bytesPerPupHeader: CARDINAL = wordsPerPupHeader·2; 

BoardLocationUnknown: PUBLIC ERROR = CODE; 
DriverNotActive: PUBLIC ERROR = CODE; 
BufferOverflow: PUBLIC ERROR = CODE; 
ReturnToStrangePlace: PUBLIC ERROR = CODE; 

AetivateDriver: PUBLIC PROCEDURE [ 
dataBuffer: LONG POINTER, length: CARDINAL, iocb: LONG POINTER, 
avoidCleanup: BOOLEAN +- FALSE] RETURNS [BOOLEAN] = 
BEGIN 
p: LONG POINTER +- @b.encapsulation + DriverTypes.ethernetEncapsulationOffset; 
q: LONG POINTER fo b; 
fudge: LONG CARDINAL fo P - q; 
net. host: CARDINAL; 
IF -FindTheBoard[] THEN RETURN[FALSE]; 
know8oardLocation fo TRUE; 
b fo dataBuffer - fudge; 
bufferSize +- length; 
long loeb fo iocb; 
[net, host] fo GetEthernet1Address[ether]; 
myHost +- [host]; 
myNet fo [net]; 
IF -avoidCleanup THEN AddCleanup[ether]; 
-- aI/ocate global storage 
TurnOn[ether, myHost, 0, 0, global]; 
active +- TRUE; 
la~t +- reset; 
RETURN[TRUE]; 
END; 
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KiIIDriver: PUBLIC PROCEDURE [avoidCleanup: BOOLEAN +- FALSE] = 
BEGIN 
TurnOff[ether]; 
IF -avoidCleanup THEN RemoveCleanup[ether]; 
knowBoardLocation +- FALSE; 
END; 

GetEthernetHostNumber: PUBLIC PROCEDURE RETURNS [CARDINAL] = 
BEGIN 
net. host: CARDINAL; 
IF NOT knowBoardLocation THEN ERROR BoardLocationUnknown; 
[net, host] fo GetEthernet1Address[ether]; 
RETURN [host]; 
END; 

GetEthernetNetNumber: PUBLIC PROCEDURE RETURNS [CARDINAL] =' 
BEGIN 
net, host: CARDINAL; 
IF NOT knowBoardLocation THEN ERROR BoardLocationUnknown; 
[net. host] fo GetEthernet1Address[ether]; 
R~URN[IF active T!iEN myNet ELSE net]; 
END; 

FindThe~oard: PROCEDURE RETURNS [BOOLEAN] = 
BEGIN 
ether fo GetNextDevice[nuIlDeviceHandle]; 
RETuRN[ether # nuIlDeviceHandle]; 
END; 

Send Packet: PUBLIC PROCEDURE [ 
dest: PupTypes.PupAddress, me: PupTypes.PupSocketlD, type: PupTypes.PupType, 
id: PupTypes.Pair. data: LONG POINTER. bytes: CARDINAL] = 
BEGIN 
words: CARDINAL fo 2 + wordsPerPupHeader + (bytes + 1)/2; 
IF -active THEN ERROR DriverNotActive; . 
IF words > bufferSize THEN ERROR BufferOverflow; 
-- Don't use constructor since that clobbers preceding 4 words 
b.encapsulation.etherDest fo dest.host; 
b.encapsulation.etherSource +- myHost; 
b.encapsulation.ethernetType +- pupEthernetPacket; 
b.pupLength fo bytesPerPupHeader + bytes; 
b.pupTransportControl fo 0; 
b.pupType fo type; 
h.puplD fo id; 
b.dest t- dest; 
b.source fo [myNet, myHost, me]; 
Inline.LongCOPY[to: @b.pupWords, from: data, nwords: (bytes + 1)/2]; 
SetPupChecksum[b]; . 
last fo out; 
QueueOutput[ 

ether. @b.encapsulation + Drive~Types.ethernetEncapsulationOffset, words, 
longlocb]; 

THROUGH [O .. LAST[CARDlNAL]) DO 
IF GetStatus[Jonglocb] # pending THEN EXIT~ 
REPEAT 

FINISHED => 
BEGIN TurnOff[ether]; TumOn[ether, myHost. 0, O. global]; END; 

ENDLOOP; 
END; 
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Retu rnPacket: PUBLIC PROCEDURE [ 
type: PupTypes.PupType, data: LONG POINTER, bytes: CARDINAL] = 
BEGIN 
words: CARDiNAL f- 2 + wordsPerPupHeader + {bytes + 1)12; 
temp: ·PupTypes.PupAddress; 
IF -active THEN ERROR DriverNotActive; 
IF words> bufferSize THEN ERROR BufferOverflow; 
IF last # in THEN ERROR ReturnToStrangePlace; 
-- Don't use constructor since that clobbers preceding 4 words 
b.encapsulation.etherDest f- b.encapsulation.etherSource; 
b.encapsulation.etherSource f- myHost; 
b.encapsulation.ethernetType -r pupEthernetPacket; 
b.pupLength -r byte~PerPupHeader + bytes; 
b.pupTransportControl -r 0; 
b.pupType f- type; 
temp -r b.dest; 
b.dest -r b.source; 
b.source -r temp; 
Inline.LongCOPY[to: @b.pupWords, from: data, nwords: (bytes + 1)/2]; 
SetPupChecksum[b]; 
last -r out; 
QueueOutput[ 

ether, @b.encapsulation + DriverTypes.ethernetEncapsulationOffset, words, 
longlocb]; 

THROUGH [O .. LAST[CARDINAL]) DO 
IF GetStatus[longlocb] # pending THEN ~XIT; 
REPEAT 

FINISHED => 
BEGIN TurnOff[ether]; TurnOn[ether, myHost, 0, 0, global]; END; 

. ENDLOOP; 
END; 

RecvPacket: PUBLIC PROCEDURE [ 
source: LONG POINTER TO PupTypes.PupAddress, me: PupTypes.PupSocketlD, 
data: LONG POINTER, words: CARDINAL, timeout: PROCEDURE RETURNS [BOOL.EAN]] 
RETURNS [bytes: CARDINAL, id: PupTypes.Pair, type: PupTypes.PupType] = 
BEGIN 
IF -active THEN ERROR DriverNotActive; 
DO 

Queuelnput[ 
ether, @b.encapsulation + DriverTypes.ethernetEncapsulationOffset, 
bufferSize, longlocb]; 

UNTIL GetStatus[longlocb] # pending DO 
IF timeout[] THEN. 

BEGIN 
TurnOff[ether]; 
TumOn[ether, myHost, 0, 0, global]; 
last ~ reset; 
RETuRN[MiniEthernetDefs.timedOut. [0. 0], LOOPHOLE[O]]; 
END; 

ENDLOO?; 
IF GetStatus[longlocb] # ok THEN LOOP; 
IF b.encapsulation.ethemetType # pupEthernetPacket THEN LOOP; 
-- should check words that arrived against pup Lengt.l-J? 
-- check here for routing table if we ever get that complicated 
IF my Net # 0 AND myNet # b.dest.net AND b.dest.net :It 0 THEN LOO?; 
IF myHost # b.dest.host THEN LOO?; -- Can't recv broadcast 
IF me # b.dest.socket THEN LOOP; 
IF source.net # 0 AND source.net # b.source.net AND b.source.net # 0 THEN 
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LOOP; 
IF source.host # 0 AND source.host # b.source.host THEN LOOP; 
IF source.socket # [0, 0] AND source.socket # b.source.socket THEN LOOP; 
IF - TestPupChecksum[b] THEN LOOP; 
IF myNet = 0 THEN myNet -r b.dest.net; 
IF (b.pupLength - bytesPerPupHeader) > words*2 THEN LOOP; 
bytes -r b.pupLength - bytesPerPupHeader; 
Inline.LongCOPY[to: data, from: @b.pupWords, nwords: {bytes + 1)12]; 
IF source.net = 0 THEN source.net -r b.source.net; 
IF source.host = 0 THEN source.host -r b.source.host; 
IF source.socket = [0, 0] THEN source.socket ~ b.source.socket; 
last +- in; 
RETURN [bytes, b.pupID, b.pupType]; 
ENDLOOP; 

END; 

checksum: {software} = software; 

SetPupChecksum: PUBLIC PROCEDURE [b: BufferDefs.PupBuffer] = 
BEGIN 
size: CARDINAL +- (b.pupLength - 1)/2; 
checksumLoc: LONG POINTER -r @b.pupLength + size; 
cs, t: CARDINAL; 
SELECT checksum FROM 

software => 
BEGIN 
p: LONG POINTER TO ARRAY [0 .. 0) OF WORD = LOOPHOLE[@b.pupLength]; 
i: CARDINAL; 
cs +- '0; 
FOR i IN [O .. size) DO 

t +- cs + P [i]; , 
cs +- (IF CS > t THEN t + 1 ELSE t); 
CS +- (IF CS > = 100000B THEN cs*2 + 1 ELSE cs"'2); 
ENDLOOP; 

IF cs = 177777B THEN cs ~ 0; 
checksumLoc1' ~ cs; 
END; 

ENDCASE = > NULL; 
END; 

TestPupChecksum: PUBLIC PROCEDURE [b: BufferDefs.PupBuffer] RETURNS [BOOLEAN] = 
BEGIN 
size: CARDINAL +- «LOOPHOLE[b.pupLength - 1, CARDINAL])/2); 
checksumLoc: LONG POINTER -r @b.pupLength + size; 
cs, t: CARDINAL; 
IF checksumLoct = 1777778 THEN RETURN[rnUE]; 
SELECT checksum FROM 

software => 
BEGIN 
p: LONG POINTER TO ARRAY [0 .. 0) OF WORD = LOOPHOLE[@b.pupLength]; 
i: CARDINAL; 
cs +- 0; 
FOR i IN [O .. size} DO 

t -r CS + p[i]; 
cs· -r (IF CS > t THEN t + 1 ELSE t); 
CS f- (IF CS > = 1000008 THEN cs*2 + 1 ELSE cs*2); 
ENDLOOP; 

IF cs = } 77777B THEN CS -r 0; 
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END; 

ENDCASE = > NULL; 
RETURN[checksumLocl' cs]; 
END; 

END. 

, LOG 
Time: January 29, 1980 6:00 PM By: Dalal Action: fixed Core Software AR 2658. 
Time; February 7, 1980 11;18 PM By; Knutsen Action; ioPage now a long pointer. Initialize host s 
"ocke(right. 
INTEGER Divide 
Time: February 9, 1980 2:43 PM By: Knutsen/HGM Action: fix clobber of 4 words before buffer 
Time: April 20, 1980 4:03 PM By: HGM Action: Faceification, add ReturnPacket and timedOut 
.Time: April 28, 1980 7:36 PM By: HGM Action: Fix QueueOutput bug (again!) in RecvPacket 

. Time: July 2, 1980 5:44 PM By: HGM Action: Delete "DriverTypes. " in front of pupEthernetPacket 
Time: August 20, 1980 2:23 PM By: BLyon Action: renamed EthernetFace to EthernetOneFace. 
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-- Teledebuglmpl.mesa (last edited by: Forrest September 17, 1980 2:27 PM) 
-- This is an initial, ugly, ugly, implementation. 

DIRECTORY 
DeviceTypes USING [sa4000], 
Environment USING [PageNumber, wordsPerPage], 
Inline USING [BITAND, LongCOPY, LongDivMod, LowHalf], 
MiniEthernetDefs USING [ActivateD river, KillDriver, RecvPacket, Retu rnPacket] , 
PageMap USING [Assoc, GetF, Value, valueVacant], 
PilotDisk USING [Label], 
PilotMP USING [cGermDeviceError, Code, cTeledebugServer], 
ProcessorFace USING [SetMP], 
PupTypes, 
TeledebugProtocol, 
SA4000Face, 
Teledebug, 
Utilities USING [LongPointerFromPage]; 

Teledebuglmpl: PROGRAM . 
ir..,lPORTS Inline, MiniEthernetDefs, PageMap, ProcessorFace, SA4000Face, Utilities 
EXPORTS Teledebug 
SHARES PageMap = 
BEGIN 

-- Ethernet buffer. This is merely storage for MiniDriver 
bufSize: CARDINAL = 300; 
fudge: CARDINAL = 30; 
e8uff: ARRAY [O .. bufSize + fudge + 3) OF UNSPECIFIED; 
eBuffer: POINTER = Inline.BITAND[@eBuff + 3, 177774B]; 
etherlOCBSize: CARDINAL = 30; 

Error: SIGNAL [PilotMP.Code] = CODE; 

-- "Loca/s" to Debug and RunDisk 
MyPup: TYPE = RECORD [ 

SELECT OVERLAID * FROM 
a = > [coreStoreRequest: TeledebugProtocol.CoreStoreRequest], 
b = > [coreStoreAcknowledgement: TeledebugProtocoI.CoreStoreAcknowledgement], 
c = > [coreFetchRequest: TeledebugProtocoI.CoreFetchRequest], 
d = > [coreFetchAcknowledgement: TeledebugProtocoI.CoreFetchAcknowledgement], 
e = > [diskStoreRequest: TeledebugProtocol.DiskStoreRequest], 
f = > [diskStoreAcknowledgement: TeledebugProtocoI.DiskStoreAcknowledgement], 
9 = > [diskFetchAcknowledgement: TeledebugProtocoI.DiskFetchAcknowledgement], 
h = > [diskAddressSetRequest: TeledebugProtocoI.DiskAddressSetRequest], 
i => [ 

d iskAdd ressSetAcknowled gement: 
TeledebugProtocol.DiskAddressSetAcknowledgement], 

ENDCASE]; 

diskAddressPup: TeledebugProtocol.DiskAddressSetRequest; 
bytes: INTEGER; 
id: PupTypes.Pair; . 
pAllocateNext: LONG POINTER TO UNSPECIFIED; -- iocb's and stuff in first 64K 
pup: MyPup; 
sa400010CB: LONG POINTER TO SA4000Face.Operation; 
sender: Pu p Types.PupAddress; 
temp: CARDINAL; 
type: PupTypes.PupType; 
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Debug: PUBLIC PROC [ . 
scratchPage: Environment.PageNumber, 
dFirst64KStorage: LONG DESCRIPTOR FOR ARRAY OF WORD] = 
BEGIN 
Allocate: PROC [size: CARDINAL] RETURNS [Ip: LONG POINTER TO UNSPECIFIED] = { 

pAllocateNext ~ (Ip ~ pAllocateNext) + LONG[{(size + 15)/16)*16]}; 
LongTime: PROC RETURNS [BOo"LEAN] = {RETURN [FALSE]}; 
SetNoLabel: PROC [p: LONG POINTER] = 

BEGIN OPEN Inline; 
P1' +- -1; 
LongCOPY[from: p, to: p + 1, nwords: slzE[TeledebugProtocoI.Label] - 1]; 
END; 

ProcessorFace.SetMP[PilotMP.cTeledebugServer]; 
pAllocateNext +- BAsE[dFirst64KStorage]; -- reset first 64K allocator 
SA4000Face.lnitialize[. 

0, Inline.LowHalf[Allocate[SA4000Face.globaIStateSize]]]; 
sa400010CB +- Allocate[SA4000Face.operationSize]; 
IF -MiniEthernetDefs.ActivateDriver[ 

eBuffer, bufSize, Allocate[etherIOCBSize], TRUE] THEN 
Error[PilotMP.cGermDeviceError]; . 

DO . 
sender +- [(0], [0], (0, 0]]; -- talk to anybody 
[bytes, id, type] ~ MiniEthernetDefs.RecvPacket[ 

@sender, TeledebugProtocol.teleSwatSocket, @pup, SIZE[MyPup], LongTime]; 
SELECT type FROM 

TeledebugProtocol.coreFetchRequest = > 
BEGIN OPEN p: pup.coreFetchAcknowledgement; 
IF bytes # (2*sIZE[TeledebugProtocoI.CoreFetchRequest]) THEN LOOP; 
IF -lsVacant[p.page] THEN 

BEGIN 
p.flags ~ LOOPHOLE(GetF[p.page]]; 
Inline.LongCOPY[ 

from: LPFromPage[p.page], to: @p.data, 
nwords: Environment.wordsPerPage]; 

Assoc[p.page, LOOPHOLE[pJlags]]; 
ENO 

ELSE p.flags +- TeledebugProtocol.vacantFlag; 
bytes ~ 2*T eledebu gProtocol .coreFetchAcknowledgementSize; 

. END; 
TeledebugProtocol.coreStoreRequest = > 

BEGIN OPEN p: pup.coreStoreRequest; 
IF bytes # (2'"S!ZE[TeledebugProtocoJ.CoreStoreRequest]) THEN LOOP; 
IF -lsVacant(p.page] THEN 

BEGIN 
MakeWritable[p.page]; 
Inline.LongCOPY[ 

to: LPFromPage[p.page], from: @p.data, 
nwords: Environment.wordsPerPage]; 

Assoc[p.page, LOOPHOLE[p.flags]]; 
END 

ELSE p.flags +- TeledebugProtocol.vacantFlag; 
bytes ~ 2*TeledebugProtoco\.coreStoreAcknowledgementSize; 
END' 

TeledebugProtocol.diskAddressSetRequest = > 
BEGIN . 
IF bytes # (2*sIZE[TeledebugProtocoJ.DiskAddressSetRequest]) THEN LOOP; 
Inline.LongCOPY[ 

-- just save it. 
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to: @diskAddressPup, from: @pup.diskAddressSetRequest, 
nwords: slzE[TeledebugProtocol.DiskAddressSetRequest]]; 

END; 
TeledebugProtocol.diskFetchRequest = > 

BEGIN OPEN p: pup.diskFetchAcknowledgement; 
SELECT bytes FROM 

o => NULL; 
2*SIZE[T eledebugProtocol.DiskAddressSetRequest] = > 

Inline.LongCOPV[ 
-- save disk address request. 
to: @diskAddressPup, from: @pup.diskAddressSetRequest, 
nwords: slzE[TeledebugProtocol.DiskAddressSetRequest]]; 

ENDCASE = > LOOP; -- illegal request 
IF -RunDisk[vrr, scratchPage, @p.label, @p.data] THEN 

SetNoLabel[@p.label]; 
bytes +- 2*Teledebu gProtocol.diskFetchAcknowledgementSize; 
END; 

TeledebugProtocol.diskStoreRequest = > 
BEGIN OPEN p: pup.diskStoreRequest; 
IF bytes # (2*SIZE[TeledebugProtocoI.DiskStoreRequest]) THEN LOOP; 
IF -RunDisk[ww, scratchPage, @p.label, @p.data] THEN 

SetNoLabel [@pup.diskStoreAcknowledgement.label]; 
bytes +- 2*TeledebugProtocol.diskStoreAcknowledgementSize; 
END; 

. TeledebugProtoco!.go = > 
BEGIN 
GoConfi rm: PROC RETURNS [BOOLEAN] = INLINE 

BEGlr~ 
tenSecondsCount: CARDINAL = LAST[CARDINAL]; 
MiniEthernetDefs.ReturnPacket[ 

TeledebugProtocol.acknowledgement, @pup, 0]; 
temp +- tenSecondsCount; 
[bytes, id, type] +- MiniEthernetDefs.RecvPacket[ 

@sender, Te!edebugProtocol.teleSwatSocket, @pup, SIZE[MyPup], 
TenSeconds]; 

-- also check id??? (what to do if wrong) 
RETURN[bytes = -1 OR type = TeledebugProtocol.goReply]; 
END· 

TenSeconds: PROC RETURNS [BOOLEAN] = {RETURN[(temp ~ temp - 1) O]}; 
IF bytes = 0 AND GoConfirm[] THEN { 

MiniEthernetDefs.KiI!Driver[]; RETURN} 
ELSE LOOP; -- unexpected resposej ignore 

END; 
ENDCASE = > LOOP; 

-- Send ack 
Mi ni EthernetDefs. Retu rn Pac ket[ 

TeledebugProtocol.acknowledgement, @pup, bytes]; 
ENDLOOP; 

END; 

RunDisk: PROC [ 
c: SA4000Face.Command, scratchPage: Environment.PageNumber, 
labelP, dataP: POINTER] RETURNS [BOOLEAN] = 
BEGIN OPEN 0: sa400010CB, SA4000Face; 
IF diskAddressPup.device # DeviceTypes.sa4000 THEN RETURN[FALSE]; 
o.device +- nullDeviceHandle; 
THROUGH [O .. diskAddressPup.deviceOrdinal] DO 
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IF (o.device +- GetNextDevice[o.device]) = nullDeviceHandle THEN 
RETURtJ[FALSE]; 

ENDLOOP; 
[quotient: temp, remainder: o.clientHeader.sector] +- Inline.LongDivMod[ 

num: diskAddressPup.page, 
den: GetDeviceAttributes[o.device].sectorsPerTrack]; 

o.clientHeader.head +- temp MOD GetDeviceAttributes[o.device].movingHeads; 
o.clientHeader.cylinder +- temp/GetDeviceAttributes[o.device].movingHeads; 
o.labelPtr +- labelP; 
o.dataPtr +- LPFromPage[LONG[scratchPage]]; 
o.incrementDataPtr +- FALSE; 
o.command +- c; 
o.pageCount +- 1; 
IF C = WW THEN 

Inline.LongCOPV[ 
from: LONG[dataP], to: o.dataPtr, nwords: Environment.wordsPerPage]; 

THROUGH [0 .. 8} DO 
SA4000Face.lnitiate[sa400010CB]; 
DO 

SELECT SA4000Face.PolI[sa400010CB] FROM 
inProgress = > LOOP; 
good Completion = > 

BEG:N 
IF c = vrr THEN 

Inline.LongCOPV[ 
to: LONG[dataP], from: o.dataPtr, 
nwords: Environment.wordsPerPage]; 

RETURN[TRUE]; 
END; 

END CASE --ERROR-- = > EXIT; 
END LOOP; 

ENDLOOP; 
RETURN[FALSE]; 
END; 

-- Long page "number operations 

maxVirtualPages: LONG CARDINAL = 777778; -- de-burn this constant someday 

Assoc: PROC [page:· LONG CARDINAL, value: PageMap.Value] = INLINE { 
PageMap.Assoc[lnline.LowHalf[page], value]}; 

GetF: PROC [page: LONG CARDINAL] RETURNS [PageMap.Value] = INLINE { 
RETURN[PageMap.GetF[lnline.LowHalf[page]]]}; 

IsVacant: PROC [page: LONG CARDINAL] RETURNS [BOOLEAN] = 
BEGIN OPEN Inline; 
IF page> maxVirtualPages THEN RETURN[FALSE]; 
RETURN[BITAND[GetF[page], PageMap.valueVacant] = PageMap.valueVacant]; 
END; 

.LPFromPage: PROC [p: LONG CARDINAL] RETURNS [LONG POINTER] = INLINE { 
RETURN[Utilities.longPointerFromPage[lnline.LowHalf[p]]]}; 

MakeWritable: PROC [page: LONG CARDINAL] = { 
v: Pagety1ap.Value +- GetF[page]; 
v.flags.writeProtected +- FALSE; 
Assoc[pagei v]}; 
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END. 

LOG 
Time: March 21, 1980 6:58 PM By: Forrest 
Time: March 24, 1980 11:45 AMBy: Forrest 
Time: April 1, 1980 2:53 PM By: Forrest 
Time: April 7, 1980 7:11 PM By: Forrest 

• **ncement 
Time: April 10, 1980 12:19 PM By: Forrest 
Time: April 22, 1980 5:41 PM By: McJones 
HDriver call 

5 

Action: Create file 
Action: initialize sender, fix maxVirtualPages 
Action: Add Disk Implementation-
Action: Added SetDiskAddress + Fetch enha 

Action: RCPProtocol = > TeledebugProtocol 
Action: Add avoidCleanup: TRUE to Activate 

Time: June 25, 1980 4:21 PM By: McJones Action: OISDisk = )PilotDisk; OISProcessorF 
* * ace = >ProcessorFace; SA4000Face.Operation: clientLabeJ + diskLabeJ = )JabelPtr 
Time: September 17, 1980 12:45 PM By: Forrest Action: change to use returnPack 
... *et; zero socket each trip around loop; use GetF, Utilities.LongPointerFromPage 
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-- TTYPortDriverA.mesa 
-- Last edited: September 30, 1980 10:16 AM By: Art/bee 

DIRECTORY, 
Heap: FROM "Heap" USING [systemZone], 
Process: FROM "Process" USING [MsecToTicks, SetTimeout], 
Processlnternal: FROM "Processlnternal" USING [ 

AllocateNakedCondition, DeallocateNakedCondition], 
TTYPort: FROM "TTYPort" USING [ChanneIHandle], 
TTYPortFace: FROM "TTYPortFace" USING [GetLineCount, Off, On], 
TTYPortlnternal: FROM "TTYPortlnternal" USING [ 

ChannelStatus, ChannelStatusHandle, DeleteChannel, lnitializelnterrupts, 
ParameterRecord]; 

TTYPortDriverA: MONITOR 
IMPORTS Heap, Process, Processlnternal, TTYPortFace, TTYPortlnternal 
EXPORTS TTYPort, TTYPortlnternal 
SHARES TTYPort = 
BEGIN 
ChanneIAlrea.dyExists: PUBLIC ERROR = CODE; 
InvalidLineNumber: PUBLIC ERROR = CODE; 
NoTTYPortHardware: PUBLIC ERROR = CODE; 
channellsCreated: PUBLIC PACKED ARRAY [0 .. 15] OF BOOLEAN" ALL[FALSE]; 
heap: UNCOUNTED ZONE" Heap.systemZone; 
IineCount: CARDINAL; 
Create: PUBLIC ENTRY PROCEDURE [lineNumber: CARDINAL] 

RETURNS [channel: TTYPort.ChanneIHandle] = 
BEGIN -. Extra nesting le~/el so channe/StatusHandle defined in UNWIND 
ch: TIYPortln1ernal.ChanneiStatusHandie .. NIL; 
ttyPortDefaults: TTVPortlnternal.ParameterRecord = 

[characterLength: lengthls8bits, clearToSend: FALSE, dataSetReady: FALSE, 
IineSpeed: bps1200, parity: none, stopBits: two]; 

BEGIN 
ENABLE UNWIND- => BEGIN IF ch # NIL THEN heap.FREE[@ch]; END; 
-- To release monitor lock, return block 
printerWakeupMask: WORD; 
IF IineCount = 0 THEN ERROR NoTTYPortHardware; 
IF IineCount - 1 < lineNumber THEN ERROR InvalidLineNumber; 
If channellsCreated[lineNumber] THEN ERROR ChannelAlreadyE'xists; 
-- allocate and initialize a ChannelStatus record 
ch .. heap.NEw[ 

TTYPortlnternal.ChannelStatus .. 
[deletelnProgress: FALSE, breakBeingProcessed: FALSE, myDataLost: FALSE, 

IineNumber: lirieNumber, parameterRecord: ttyPortDefaults, 
deviceStatus: [FALSE, FALSE, FALSE, FALSE, FALSE, FALSE], 
bufferlnput: [timeout: Process.MsecToTicks[10000]], breakslnBuffer: 0, 
charslnBuffer: 0, toplnUse: 0, topUnused: 0, buffer: -- buffer --,' 
interrupt: NIL, -- process 
wakeUpPtr: NIL, statusChange: [timeout: Process.MsecToTicks[1 0000]] , 
statusWaitCount: 01]; 

[cv: ch.wakeUpPtr, mask: printerWakeupMask] .. 
Processlnternal.AllocateNakedCondition[]; 

Process,SetTimeout[ch.wakeUpPtr, Process.MsecToTicks[10000]]; 
TTYPortlnternal.lnitializelnterrupts[ch]; 
-- detach an InterruptProcess to WAIT on printerWakeUp 
TTYPortFace.On[lineNumber, printerWakeupMask]; 
channelisCreated[lineNumber] .. TRUE; 
RETURN[ch]; 
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END; 
END; 
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Delete: PUBLIC ENTRY PROCEDURE [ 
channel: LONG POINTER TO TTYPortlnternal.ChannelStatus] = 
BEGIN 
ENABLE UNWIND = > BEGIN IF channel # NIL THEN heap.FREE[@channel]; END; 
-- To release monitor lock, return block 
TTYPortlnternal.DeleteChannel[channel]; 
-- modify Channe/Status record under monitor 
channellsCreated[channel.lineNumber] .. FALSE; 
TTYPortFace.Off[ channel.lineNu mber]; 
Processlnternal.DealiocateNakedCondition[channel.wakeUpPtr]; 
heap.FREE(@channel]; 
-- release block, cannot be in DeleteChanneJ since LOCK must exist at exit 

END; 
-- MAIN PROGRAM 

IineCount .. TTYPortFace.GetLineCountD; 
IF lineCount > 16 THEN ERROR; -- some tables are hard-coded to max size of 16 

END. -- TTYPortDriverA 
LOG 

2 

Time: July 18, 1980 4:21 PM By: Mary Artibee Action: Use TTYPortFace; changes' to Param 
Heter, DeviceStatus, TransferStatus. 
Time: July 28, 1980 6:35 PM By: Mary Artibee Action: Split into 2 driver monitors; 'this is the 
"monitor for Channel creation/deletion. 
Time: July 30, 1980 1:39 AlA By: Mary Artibee Action: Added call to Initializelnterrupts; init 
Hbufferlnput condition; set NIL nakedNotifyPtr at De/ete. 
Time: August 4, 1980 1:45 PM By: Mary A'Ttibee Action: DeallocateNakedNotifyLeve/ at Delet 
**e. 
Time: August 5, 1980 2:37 PM By: Mary Artibee Action: Use MsecToTicks; /nitializeCondition 
Hon printerWakeUp; use ResidentHeap for naked notify condition. 
Time: August 6, 1980 4:28 PM By: Mary Artibee Action: Moved ttyPortDefaults here; charact 
**erLength now lengthls8bits. 
Time: August 16, 1980 6:02 PM By: Fay Action: Changed spelling: systemZONE = > systemZon 
**e. 
Time: September 3, 1980 12:14 AM 
* * AllocateNakedCondition. 
Time: September 15, 1980 3:03 PM 
"ilion before FREE. 
Time: September 25, 1980 9:10 AM 
"cord init. 
Time: September 30, 1980 10:16 AM 
**nges. 

By: Artibee 

By: Artibee 

By: Artibee 

By: Artibee 
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Action: Use Processfnternaf. (De) 

Action: Do Deal/ocateNakedCond 

Action: Changed ch Monitored Re 

Action: reflect Channe/Status cha 
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-- TTYPortDriverB.mesa 
-- Last edited: October 6, 1980 4:37 PM By: Mary Artibee 

DIRECTORY· 
Process: FROM "Process" USING [MsecToTicks, Priority, SetPriority, SetTimeout], 
TTVPort: FROM "TTVPort" USING [ 

CharacterLength, DeviceStatus, LineSpeed, Parameter, Parity, StopBits, 
T ransferStatus], 

TTVPortFace: FROM "TTYPortFace" USING [ 
DeviceStatus, GetCommand, GetStatus, Parameter, PutCommand, SetParameter, 
T ransferStatus], 

TTVPortlnternal: FROM "TTYPortlnternal" USING [ 
ChannelStatus, ChannelStatusHandle, maxBufferSize]; 

TTVPortDriverB: MONITOR LOCKS channel USING channel: 
TTVPortlnternal.ChannelStatusHandle 
IMPORTS Process, TTYPortFace EXPORTS TTYPort, TTYPortlnternal SHARES TTYPort 
BEGIN 
ChannelQuiesced: PUBLIC ERROR = CODE; 
aMoment: CONDITION; 
csmPriority: Process. Priority +- 5; 
ConvertFaceToChannelTransferStatus: ARRAY TTYPortFace.TransferStatus OF 

TTVPort.TransferStatus = 
[success, parityError, asynchFramingError, dataLost, breakDetected, aborted]; 

CharsAvailable: PUBLIC PROCEDURE [ . 
channel: LONG POINTER TO TTVPortlnternal.ChannelStatus] 
RETURNS [number: CARDINAL] = 
BEGIN 
IF channel.deletelnProgress OR channel.deviceStatus.aborted THEN 
. ERROR ChannelQuiesced; 

RETURN [channel.charslnBuffer]; 
END; 

DeleteChannel: PUBLIC PROCEDURE [ 
channel: LONG POINTER TO TTVPortlnternal.ChannelStatus] = 
BEGIN 
DoDeleteChannel[ channel]; 
AbortStatus[ channel]; 
JOIN channel.interrupt; 
END; 

Get: PUBLIC PROCEDURE [channel: LONG POINTER TO TTVPortlnternal.ChannelStatus] 
RETURNS [data: CHARACTER, status: TTYPort.TransferStatus] = 
BEGIN . 
IF channel.deletelnProgress OR channel.deviceStatus.aborted THEN 

ERROR ChannelQuiesced; 
WHILE channel.charslnBuffer = 0 DO 

WaitOnlnputBuffer[channel]; 
IF channel.deletelnProgress THEN 

RETURN[data +- OC, status +- aborted ByDelete]; 
IF channel.deviceStatus.aborted THEN RETURN[data +- OC, status +- aborted]; 
END LOOP; 

[data, status] +- GetCharFromBuff[channel]; 
END; 

GetStatus: PUBLIC PROCEDURE [ 
channel: LONG POINTER TO TTVPortlnternal.ChannelStatus] 
RETURNS [stat: TTVPort.DeviceStatus] = 
BEGIN 
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IF channel.deletelnProgress OR channel.deviceStatus.aborted THEN 
ERROR ChannelQuiesced; 

UpdateDeviceStatus[channel]; 
RETURN [channel.deviceStatus]; 
END; 

Initializelnterrupts: PUBLIC PROCEDURE [ 
channel: LONG POIt-.'TER TO TTYPortlnternal.ChannelStatus] = 
BEGIN channel.interrupt +- FORK InterruptProcessIchannel]; END; 

. Put: PUBLIC PROCEDURE [ . 
channel: LONG POINTER TO TTVPortlnternal.ChannelStatus, data: CHARACTER] 
RETURNS [status: TTVPort.TransferStatus] = 
BEGIN 
faceTS: TTYPortFace.TransferStatus +- notReady; 
IF channel.deletelnProgress OR channel.deviceStatus.aborted THEN 

ERROR ChannelQuiesced; 
WHILE faceTS = notReady DO 

WHILE -channel.deviceStatus.readyToPut DO 
UpdateDeviceStatus[channel]; 
IF channel.deviceStatus.readyToPut THEN EXIT; 
WaitStatusChange[channel]; -- wait at most 10 sees 
IF channel.deletelnProgress THEN RETURNlstatus +- abortedByDelete]; 
IF channel.deviceStatus.aborted THEN RETURN[status +- aborted]; 
ENDLOOP; 

. faceTS +- TTVPortFace.PutCommand[channel.lineNumber, data]; 
ENDLOOP; 

IF faceTS = breakDetected AND channel.breakBeingProcessed THEN 
BreakDone[channel]; 

IF channel.deletelnProgress THEN RETURN[status +- aborted ByDelete]; 
IF channel.deviceStatus.aborted THEN i'lETURN[status +- aborted]; 
RETuRN[status +- success]; 
END; 

Quiesce: PUSLIC PROCEDURE [ 
channel: LONG POINTER TO TTYPortlnternal.ChannelStatus] = 
BEGIN 
IF channel.deletelnProgress OR channel.deviceStatus.aborted THEN 

ERROR ChannelQuiesced; 
AbortStatus[ channel]; 
END; 

SetParameter: PUBLIC PROCEDURE [ 
channel: LONG POINTER TO TTYPortlnternal.ChannelStatus, 
parameter: TTYPort.Parameter] = 
BEGIN 
IF channel.deletelnProgress OR channel.deviceStatus.aborted THEN 

ERROR ChannelQuiesced; 
DoSetP arameter[ ch annel, parameter]; 
END; 

StatusWait: PUBLIC PROCEDURE [ 
. channel: LONG POINTER TO TTYPortlnternal.ChannelStatus, 

stat: TTYPort.DeviceStatus] RETURNS [news tat: TTYPort.DeviceStatus] = 

2 

-- Note delation of the channel subsequent to calling Status Wait causes StatusWait to return n 
·"ormally .. 

BEGIN 
IF channel.deletelnProgress OR channel.deviceStatus.aborted THEN 
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ERROR ChannelQuiesced; 
IncrementStatusWaitCaunt[channel]; 
WHILE -channel.deletelnProgress AND stat = channel.deviceStatus DO 

WaitStatusChange[channel]; -- max wait of 10 secs 

ENDLOOP; 
DecrementStatusW aitCou nt[ chan nel]; 
RETuRN[channel.deviceStatus]; 
END; 

AbortStatus: PRIVATE ENTRY PROCEDURE [ 
channel: LONG POINTER TO TTYPortlnternal.ChannelStatus] = 
BEGIN . 
ENABLE UNWIND =) NULL; -- Required in order to release momtor lack 
channel.deviceStatus.abarted 1- TRUE; 
WHILE channel.statusWaitCount ) 0 DO 

BROADCAST channel.statusChange; 
WAIT aMament; -- wait far 50 mill~seconds 

ENDLOOP; 
channel.deviceStatus 1- [, FALSE, FALSE, FALSE, FALSE, FALSE]; 
END; 

BreakDane: PRIVATE ENTRY PROCEDURE [ 
channel: LONG paiNTER TO TTYPortlnternal.ChannelStatus] = 
BEGIN 
ENABLE UNWIND =) NULL; -- Required in order to release monitor lock 
channel.breakBeingProcessed 1- FALSE;. 
END; 

DecrementStatusWaitCaunt: PRIVATE ENTRY PROCEDURE [ 
channel: LONG POINTER TO TTYPortlnternal.ChannelStatus] = 
BEGIN . 
ENABLE UNWIND =) NULL; -- Required in order to release momtor lock 
channel.statusWaitCount 1- channel.statusWaitCount - 1; 
END; 

DoDeleteChannel: PRIVATE ENTRY PROCEDURE [ 
channel: LONG POINTER TO TTYPortlnternal.ChannelStatus] = 
BEGIN 
ENABLE UNWIND =) NULL; -- Required in order to release monitor lock 
channel.deletelnProgress 1- TRUE; 
BROADCAST channel.wakeUpPtrt; 
BROADCAST channel.bufferlnput; 
channel.parameterRecard.dataSetReady 1- FALSE; . . 
TTYP.ortFace.SetParameter[channel.lineNumber, [dataSetReadY[FALSE]]]; 
END; 

DoSetParameter: PRIVATE ENTRY PROCEDURE [ 
channel: LONG POINTER TO TIYPortlnternal.ChannelStatus, 
parameter: TTYPort.Parameter] = . 
BEGIN 
ENABLE UNWIND =) NULL; -- Required in order to release monitor lock 
WITH parameter SELECT FROM 

breakDetectedClear =) 
BEGIN 
IF channel.breakslnBuffer = 0 THEN -- all breaks have been seen 

BEGIN 
channel.deviceStatus.breakDetected 1- FALSE; 
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BROADCAST channel.statusChange; 
END; 

END; 
characterLength =) 

BEGIN 
channel.parameterRecord.characterLength 1- characterLength; 
TTYPortFace.SetParameter[ 

channel.lineNu mber, [characterLength[ characterLength]]]; 
END; 

clearToSend . =) 
BEGIN . 
channel.parameterRecord.clearToSend 1- clearToSend; 
TIYPortFace.SetParameter[ channel.lineN umber, [clearT oSend [clearT oSend]]]; 
END; 

. dataSetReady =) 
BEGIN . 
channel.parameterRecord.dataSetReady 1- dataSetReady; 
TTYPortFace.SetParameter[ 

channel.lineNumber, [dataSetReady[dataSetReady]]]; 
END; 

IineSpeed =) 

BEGIN . 
channel.parameterRecord.lineSpeed 1- hneSpeed; . 
TTYPortFace.SetParaineter(channel.lineNumber, [lineSp~ed[lineSpeed]]]; 
END; 

parity =) 

~G~ : 
channel.parameterRecord.parity 1- parity; . 
TTYPortF ace.SetParameter[ channel.li neN umber, [parity[parity]]]; 
END; 

stopBits =) 

BEGIN 
channel.parameterRecord.stopBits 1- stopBits; 
TTYPartFace.SetParameter[channel.lineNumber, [stopBitsIstapBits]]]; 
END; 

ENDCASE; 
END; 

GetCharFromBuff: PRIVATE ENTRY PROCEDURE [ 
channel: LONG POINTER TO TTYPartlnternal.ChannelStatus] 
RETURNS [data: CHARACTER, status: TTYPart.TransferStatus] = 
BEGIN . 
ENABLE UNWIND =) NULL; -- Required in order to release momtor lock 
channel.myDataLast 1- FALSE; 
IF channel.buffer[channeLtoplnUse].stat = breakDetected THEN 

channel.breakslnBuffer 1- channel.breakslnBuffer - 1; 
[data, status] 1- channel.buffer[channel.toplnUse]; 
channel.charslnBuffer 1- channel.charslnBuffer - 1; 
channeJ.toplnUse 1- (channel.taplnUse + 1) MOD TTYPartlnternal.maxBufferSize; 

. END; 

IncrementStatusWaitCount: PRIVATE ENTRY PROCEDURE [ 
channel: LONG POINTER TO TTYPartlnternaI.ChanneIStatu::)] = 
BEGIN . 
ENABLE UNWIND =) NULL; -- Required in .order to release momtor lock 
channel.statusWaitCount ~ channel.statusWaitCount + 1; 
END; 

InterruptProcess:.PROCEDURE [ . 
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channel: LONG POINTER TO TTYPortlnternal.ChannelStatus] = 
BEGIN -
Process.SetPriority [ csm Priority]; 
DO 

WaitForWakeup[channel]; 
UpdateDeviceStatus[channel]; 
IF channel.deletelnProgress OR channel.deviceStatus.aborted THEN RETURN; 

IF channel.deviceStatus.readyToGet THEN 

BEGIN 
data: CHARACTER; 

faceTS: TTYPortFace.TransferStatus; 
status: TTYPort. T ransferStatus; 
[data, faceTS] ~ TTYPortFace.GetCommand[channel.lineNumber]; 
IF faceTS = notReady THEN ERROR; 

status ~ ConvertFaceToChanneITransferStatus[faceTS]; 
IF channel.deletelnProgress THEN status ~ abortedByDelete; 
IF channel.deviceStatus.aborted THEN status ~ ab'orted; 
IF {data = OC AND channel.breakBeingProcessed} AND status # breakDetected 

THEN BreakDone[channel] 
ELSE PutCharlnBuff[channel, data, status]; 
IF channel.deletelnProgress OR channel.deviceStatus.aborted THEN RETURN; 
END; 

ENDLOOP; 

END; 

PutCharlnBuff: PRIVATE ENTRY PROCEDURE [ 

channel: LONG POINTER TO TTYPortlnternal.ChannelStatus, data: CHARACTER, 

status: TTYPort.TransferStatusJ = 
BEGIN 
ENABLE UNWIND = > NULL; -- Required in order to release monitor lock 
IF status· # breakDetected THEN channel.breakBeingProcessed ~ FALSE 

ELSE IF channel.breakBeingProcessed THEN RETURN; 

-- don't do anything with continuing break 
IF channel.charslnBuffer < TTYPortlnternal.maxBufferSize THEN 

BEGIN 
IF status = breakDetected THEN _. new break seen 

BEGIN 
channel.breakslnBuffer ~ channel.breakslnBuffer + 1; 
channel.breakBeingProcessed ~ TRUE; 

channel.deviceStatus.breakDetected ~ TRUE; 

BROADCAST channel.statusChange; 
END; 

channel.buffer[channel.topUnused] ~ [data, status]; 
channel.charslnBuffer ~ channel.charslnBuffer + 1; 
channel.topUnused ~ 

(channel.topUnused + 1) MOD TTYPortlnternal.maxBufferSize; 
END 

ELSE-- no room in buffer 
IF "'channel.myDataLost THEN _. only do dataLost flagging once 

BEGIN 
channel.myDataLost ~ TRUE; 
channel.buffer[ 

(channel.topUnused + TTYPortlnternal.maxBufferSize - 1) MOD 

TTYPortlnternal.maxBufferSize].stat ~ dataLost; 
END; 

BROADCAST channel.bufferlnput; 
EN~; 

UpdateDeviceStatus: PRIVATE ENTRY PROCEDURE [ 
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-channel: LONG POINTER TO TTYPortlnternal.ChannelStatus] = 
BEGIN 
ENABLE UNWIND =) NULL; -- Required in order to release monitor lock 
faceDS: TTYPortFace.DeviceStatus ~ TTYPortFace.GetStatus[channel.lineNumber]; 
channel.deviceStatus.d ata TerminalReady ~ faceDS.data TerminalReady; 
channel.deviceStatus.readyToGet ~ faceDS.readyToGet; 
channel.deviceStatlls.readyToPut ~ faceDS.readyToPut; 
channel.deviceStatus.req uestToSend ~ faceDS.req uestToSend; 
NOTIFY channel.statusChange; 
END; 

WaitForWakeup: PRIVATE ENTRY PROCEDURE [ 

channel: LONG POINTER TO TTYPortlnternal.ChannelStatus] = 
BEGIN 
ENABLE UNWIND = > NULL; _. Required in order to release monitor lock 
WAIT channel.wakeUpPtr; -- wait for microcode event (naked notify) 

END; 

WaitOnlnputBuffer: PRIVATE ENTRY PROCEDURE [ 
channel: LONG POINTER TO TTYPortlnternal.ChannelStatus] = 
BEGIN 
ENABLE UNWIND =) NULL; •• Required in order to release monitor lock 
WAIT chqnnel.bufferlnput; .- max wait 10 seconds 

END; 

WaitStatusChange: PRIVATE ENTRY PROCEDURE [ 

channel: LONG POINTER TO TTYPortlnternal.ChannelStatus] = 
BEGIN 
ENABLE UNWIND =) NULL; •• Required in order to release monitor lock 
WAIT channel.statusChange; •• max wait 10 seconds 

- END; 
•. MAIN PROGRAM 

Process.SetTimeout[@aMoment, Process.Msec To Ticks[50]]; 
END. M. TTYPortDriverB 

LOG 

6 

Time: Ju/y 18, 1980 4:21 PM By: Mary Artibee Action: Use TTYPortFace; changes to Param 
**eter, DeviceStatus, TransferStatus. 
Time: July 28, 1980 6:47 PM By: Mary Artibee Action: Split into 2 driver monitors; this is the 
**monitor for TTYPort Channe/Status record. 
Time: July 30, 1980 3:04 AM By: Mary Artibee Action: Changes to Status Wait, DeleteChan 
**ne/,Initializelnterrupts. 
Time: August 4, 1980 2:07 PM By: Mary Artibee Action: Changed BroadcastDSChange; use 
* * maxBufferSize in GetCharFromBuff/PutCharlnBuff. 
Time: August 5, 1980 5:03 PM By: Mary Artibee Action: Remove timeout on Get/Put, loop on 
"**notReady TS in Get/Put; added ResidentHeap condition. 
Time: August 28, 1980 8:38 PM By: Mary Artibee Action: Fix lost wakeup bug. 
Time: September 3, 1980 12:29 AM By: Mary Artibee Action: Remove ResidentHeap.fir 
**st64K, because of Processlnterna/.{deJAl/ocateNakedCondition. 
Time: September 15, 1980 2:37 PM By: Mary Artibee Action: SetParameter does Broad 
**cast on StatusChange. 
Time: October 2, 1980 8:01 AM By: Mary Artibee 
Time: October 6, 1980 4:37 PM By: Mary Artibee 
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Action: Upped priority of InterruptProcess. 

6 





PilotDefs.statistics 18-Nov-80 14:42:14 Page 1 

Alto/Mesa Statistics Package 5.0 

Statistics as of '13-0ct-80 13:47:25 

chars lines code frame ngfi nlinks code symbol 
bytes size pages pages 

------- -------

Checksum 3174 63 6 
Dialup 1262 15 4 
Keystations 2894 72 6 
System 5718 57 6 
TemporaryTransaction 506 9 3 
TextBlt 2644 46 5 
Environment 4562 58 6 
Transaction 782 14 3 
TTVPortEnvironment 966 13 4 
PilotClient 466 8 3 
Device 786 11 3 
Process 2980 42 5 
DiagnosticPilotClient 670 10 3 
JLevelIVKeys 2358 45 9 
Socket 3740 86 7 
Keys 2926 55 10 
Zone 3380 35 6 
BitBlt 3478 58 6 
Level IIIKeys 2436 41 9 
TTVPort 3502 50 7 
Level IVKeys 2228 40 9 
Stream 8640 102 10 

. ByteBl t 1006 12 3 
DeviceTypes 1162 17 3 
RS232CEnvironment 1714 24 5 
Inline 3916 44 7 
NetworkStream 3554 74 7 
RS232CCorrespondents 2628 31 4 
File 5788 65 8 
RS232C 5776 69 10 
FileTypes 4018 40 4 
Space 5300 61 9 
RS232CManager 3348 44 7 
Runtime 2688 63 7 
SubSys 426 20 3 
Volume 3650 46 6 
TemporaryBooting 3818 38 7 
PhysicalVolume 6232 60 9 
Scavenger 3822 46 7 
Heap 6278 72 9 
VolumeExtras 472 .9 3 
UserTerminal 1542 57 5 
FloppyChannel 8084 103 7 
Pi 1 otSwitches 958 12 3 
VMMapLog 4674 60 5 
CPSwapDefs 2710 115 8 
SpecialSystem 2822 34 4 
PSB 2866 98 7 
Trap 266 13 3 
PrincOpsRuntime 1176 39 4 
Frame 1216 34 5 
PilotLoadStateFormat 1248 48 4 
CountPrivate 1200 44 5 
PageMap 4474 48 5 
Perf Private 2852 104 9 
ProcessOperations 2150 65 7 
PilotLoadStateOps 1954 53 7 
BootFile 5556 77 5 
Perf Structures 1016 28 6 
PhoneNetwork 1468 18 4 
OISCPTypes 3662 85 .12 
DriverTypes 4774 155 11 
PupTypes 4136 133 10 
CommUtilDefs 1642 47 5 
StatsDefs 6·224 166 18 
MiniEthernetDefs 1250 43 5 

.... , ...... _,., ..... _ ... _., ...•. -.- .. __ ._._._ ... ,--_ ....... _-.... _--------------- -----.. --.----
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BufferDefs 8412 229 19 
StatsOps 492 18 3 
Special Communication 1648 37 4 
TeledebugProtocol 3820 70 6 
PupDefs 5916 146 15 
DriverDefs 6452 169 15 
OISCPDefs 4148 73 9 
TTYPo rtf ace 2250 38 6 
DisplayFace 6582 49 5 
EthernetOneFace 5148 57 6 
RS366Face 1630 20 4 
ProcessorFace 7778 69 5 
RS232CFace 4892 51 8 
PilotDisk 6442 89 10 
MouseFace 1178 18 4 
KeyboardFace 586 10 3 
EthernetFace 4818 53 6 
SA4000Face 9272 74 7 
SA800Face 10340 128 7 
Utilities 3876 46 7 
TTYPortInternal 2930 47 5 
TemporarySetGMT 778 11 3 
StoreDriverStartChain 1416 14 3 
Boot 4572 57 7 
DOlnputOutput 4122 52 5 
SpecialSpace 3648 31 5 
DriverStartChain 1406 14 3. 
SpecialFile 1778 19 4 
ProcessPriorities 516 10 3 
Snapshot 2046 22 4 
ResidentHeap 2298 23 4 
FilePageLabel 1772 33 12 
Runtimelnternal 2832 39 6 
Processlnternal 1618 20 3 
PilotMP 3836 51 4 
PilotFileTypes 3464 43 4 
SpecialTransaction 2024 17 3. 
Special Heap 726 11 3 
HeadStartChain 1402 14 3 
SoftwareTextBlt 924 19 3 
DeviceCleanup 2316 41 4 
DiskChannel 8514 100 9 
OISTransporter 908 12 3 
SpecialVolume 2440 27 5 
BootSwap 6916 123 13 
MIOClnternalDO 24048 353 29 
DebuggerSwap 1394 30 3 

------- -------

TOTAL: 381938 6121 0 0 0 0 0 714 

------------------------
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Alto/Mesa Statistics Package 5.0 

Statistics as of '13-0ct-80 15:13:29 

chars lines code frame ngfi nlinks code symbol 
bytes size pages pages 

------- -------

BcdOperations 4960 150 660 4 1 0 2 12 
BootChannel 2814 31 4 
BootChannelDisk 4878 131 340 19 1 9 1 12 
bootChannelEther 9274 185 670 17 1 7 2 13 
BootSwapCross 3704 73 124 10 1 0 1 9 
BootSwapGerm 31172 579 1676 12 1 9 4 31 
Boss 7436 222 670 40 1 16 2 11 
BufferPoollmpl 16882 379 1766 4 1 16 4 23 
CachedRegion 19564 164 11 
CachedRegionlmplA 24756 354 1334 47 1 10 3 19 
CachedRegionlmplB 42514 871 3470 161 1 17 7 29 
CachedRegionlnternal 3914 37 5 
CachedSpace 4948 60 6 
CachedSpacelmpl 4294 133 340 906 1 2 1 8 
Checksums 1110 32 4 
Checksum<>Impl 4414 111 310 4 1 0 1 10 
CommunicationControl 3168 82 124 5 1 18 1 6 
Communicationlnternal 1312 23 3 
CommunicationPrograms 598 8 3 
Control Programs 764 10 3 
DiagnosticPilotlmpl 6768 180 550 5 1 7 2 18 
DiagnosticPilotStubsA 3462 44 120 4 1 1 1 7 
DiagnosticPilotTest 2098 34 110 4 1 1 1 5 
Dialuplmpl 7410 121 586 9 1 5 2 6 
DiskChannelBackend 4216 51 6 
DiskChannellmpl 12986 314 1436 12 1 5 3 17 
DiskDriverShared 1666 22 4 
DiskDriverSharedlmpl 8796 139 510 209 1 1 1- 8 
Dispatcherlmpl 6288 215 578 31 1 10 2 14 
Echo 476 23 3 
EchoServerlmpl 5252 140 348 12 1 17 1 11 
EthernetDriver 27090 852 2802 123 1 40 6 37 
EthernetHeadDO 10862 364 1142 30 1 4 3 14 
EthernetOneDriver 30692 916 2844 120 1 41 6 38 
EthernetOneHeadDO 11738 380 1168 30 1 4 3 15 
Fil eCache 1522 21 5 
FileCachelmpl 21076 336 1712 20 1 3 4 15 
Filelmpl 43276 1094 7078 34 2 50 14- 53 ~'-1 
Filelnternal 2210 35 5 
FilePageTransfer 1998 29 4 
FilerControl 1216 22 38 4 1 5 1 3 
FilerException 682 11 3 
FilerExceptionlmpl 2766 43 144 8 1 1 1 6 
F il erProg rams 762 13 3 
FilerTransferImpl 10968 244 1214 27 1 14 3 19 
FileTask 2244 24 5 
FileTaskImpl 8690 132 540 27 1 4 2 12 
FloppyChannellmpl 17658 461 1658 68 1 27 4 27 
FloppyChannelInternal 2448 38 5 
FMP rog rams 2278 22 4 
Fonts 1614 34 4 
Framelmpl 11762 308 1138 5 1 4 3 20 
GMTUsingIntervalTimer 3884 69 182 12 1 4 1 7 
halfduplex 916 16 4 
halfdupleximpl 14308 303 972 40 1 9 2 19 
Heaplmpl 20808 578 2150 18 2 32 5 27 
Hierarchy 4302 45 5 
Hierarchylmpl 11194 149 554 19 1 9 2 10 
Instructions 8892 278 954 4 1 1 2 16 
Kernel Fil e 6258 54 ·7 
KernelSpace 1648 16 3 
LabelTransfer 3206 50 6 
LogicalVolume 12388 131 13 
Map Log 772 12 3 
MapLoglmpl 8514 109 410 10 1 7 1 13 
MarkerPage 3466 42 7 
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MarkerPageImpl 9252 134 1378 73 1 7 3 20 
MiniEthernetDriver 8680 270 1188 15 1 10 3 15 
MIOCCommCmdsDO 33956 553 2520 50 1 27 5* 34 
MIOCCommImplDO 36940 587 2600 65 2 29 6 27 
MIOCHardwareDO 21300 325 1312 20 1 8 3 22 
MiscPrograms 1066 16 3 
MStore 6314 52 6 
MStorelmpl 12298 293 1036 278 1 5 3 15 
NetworkStreamInstance 12904 332 852 26 1 12 2 17 
NetworkStreamlnternal 860 29 4 
NetworkStreamMgr 10552 239 900 9 1 18 2 20 
PacketStream 4744 120 11 
PacketStreamlnstance 51648 1114 3622 132 1 31 8 34 
PacketStreamMgr 6028 136 566 147 1 4 2 10 
PageFault 768 12 3 
PageFaul tImpl 4982 119 364 120 1 0 1 11 
PageFaultTestDefs 3646 49 6 
PageFaultTestHelper 7348 113 574 19 1 3 2 8 
PageFaultTestlmpl 41628 739 5074 1190 2 8 10 32 
PerformancePrograms 524 9 3 
PhoneNetworkDriver 35742 697 2086 75 2 28 5 34 
PhoneNetworkImpl 6046 120 406 7 1 5. 1 8 
PhysicalVolumeFormat 9222 89 8 
PhysicalVolumeImpl 39640 880 5504 16 2 48 11 45 
Pi 1 0 tCommUt il 5160 150 296 4 1 16 1 13 
PilotControl 23122 498 1630 106 1 56 4 34 
PilotCounter 5916 176 .5.§.Q 19 1 7 2 15 . 
PilotFloppyFormat 2000 25 4 
PilotLoaderCore 19664 557 3508 4 2 33 7 34 
P i1 otLoade rOps 2126 62 8 
PilotLoaderSupport 14354 428 2202 16 2 27 5 29 
P il otLoadState 6378 173 846 12 1 14 2 14 
PilotNub 19578 545 1784 92 1 12 4 37 
PilotPerfMonitor 10276 324 1278 806 1 1 3 18 
P il otUnLoade r 9136 277. -~1006 -· .. "····f;' 1 25 2* 21 
Processes 12476 342 1316 18 1 2 3 21 
ProcessorHeadDO 6968 180 368 21 1 0 1 13 
P roj ect ion 2658 30 4 
ProjectionImpl 9160 138 546 4 1 6 2 11 
Queuelmpl 5058 131 512 4 1 5 1* 12 
RDC 3840 102 8 
RemotePageTransfer 1262 20 4 
ResidentHeaplmpl 11828 . 142 688 80 1 9 2 13 
ResidentMemory 3738 32 5 
ResidentMemoryImpl 10772 135 534 28 1 9 2 15 
Router 3718 79 9 
Routerlmpl 19438 459 1418 23 1 21 3 22 
RoutingTablelmpl 21586 559 2022 21 1 20 4* 23 
RS232CDriverA 6054 64 364 6 1 9 1 8 
RS232CDriverB 13990 173 1310 5 1 15 3 16 
RS232CHeadFrontEndDO 11322 160 572 17 1 6 2 13 
RS232Clnternal 4128 28 7 
RS232CManage~Impl 13328 197 1042 9 1 15 3 12 
RuntimePrograms 2506 38 5 
SA4000HeadDO 21526 304 1044 9 1 4 3 20 
SA4000Impl 13512 335 1080 145 1 23 3 21 
SA800HeadDO 22538 481 2192 40 1 .4 5 22 
SA800Impl 19994 279 1530 32 1 23 3* 26 
SA800NeckDO 8928 182 9 
Scavengelmpl 21728 542 3538 35 1 37 7* 33 
SetGMTUsingEthernet 5662 149 424 4 1 13 1 10 
Signals 8574 271 624 4 1 1 2 12 
SimpleSpace 5580 56 7 
SimpleSpacelmpl 21172 260 1550 21 1 14 4 22 
SnapshotImpl 10334 247 1368 7 1 25 3 26 
SocketImpl . 16958 383 1436 14 1 28 3 23 
SocketInternal 2746 59 6 
SpacelmplA 41.120 509 2344 24 2 28 5 31 
SpacelmplB 36322 432 2254 5 1 27 5 29 
Spacelmpllnternal 3330 37 5 
SpecialTransactionStub 138 5 18 4 1 0 1 3· 
StartCha i nPl ug 744 12 '18 4 1 0 1 3 
StatsHot 978 27 54 447 1 0 1 3 
STLeaf 3686 49 6 
STLeaflmpl 9962 245 1062 49 1 14 3 18 
StoragePrograms 10638 96 10 

,. 
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StreamImpl 11706 176 912 15 1 1 2 14 
STree 1390 22 5 
STreeImpl 19892 360 1406 18 1 8 3 16 
SubVolume 4206 54 6 
SubVolumelmpl 12640 185 1042 184 1 7 3 16 
SwapBuffer 800 12 3 
SwapBufferlmpl 4498 125 428 10 1 4 1 11 
SwapperControl 5592 78 192 18 1 14 1 8 
SwapperException 976 12 4 
SwapperExceptionImpl 3018 52 134 8 1 1 1 5 
SwapperPrograms 2162 26 3 
SwapTask 2582 27 4 
SwapTasklmpl 3724 55 188 6 1 1 1 6 
System6TablesDO 33936 427 2436 4 1 0 5 12 
SystemBufferPoolImpl 16160 409 1710 35 1 21 4 22 
SystemImpl 5820 161 404 9 1 12 1 13 
SystemInternal 2546 28 3 
TeleDebug 582 14 3 
TeleDebuglmpl 9982 225 950 619 1 12 2 20 
TextBl tImpl 5006 126 356 31 1 0 1 10 
Transactionlmpl 33664 423 3428 11 1 47 7 27 
TransactionInternal 13312 111 10 
TransactionLogImpl 8438 122 676 5 1 8 2 14 
TransactionState 7558 88 7 
TransactionStateImpl 17304 227 1306 36 1 8 3 15 
Traps 17232 527 1574 263 1 4 4 27 
nVPortDriverA 5580 89 422 8 1 10 1 9 
TTVPortDriverB 15624 249 1552 6 1 7 4 15 
ttyportheaddO 18376 286 1064 9 1 4 3 .5 
UserTerminalHeadDO 13456 230 672 34 1 4 2 17 
UserTerminalImpl 6964 200 714 43 1 39 2 17 
Util itiesImpl 1806 25 78 4 1 0 1 4 
UtilitySpaceImpl 17674 240 1124 31 1 16 3 24 
UtilityVMMControl 3790 41 98 4 l 2 1 7 
VM 810 12 3 
VMMControl 9196 97 256 7 1 16 1 12 
VMMgrStore 1288 15 4 
VMMPrograms 1908 23 4 
Vo 1 All ocMap 3862 41 4 
VolAllocMapImpl 13378 174 1240 15 1 6 3 17 
VolFileMap 3160 37 5 
VolFileMapImpl 24678 361 2692 67 1 9 6 22 
Volumelmpl 35840 893 5410 77 2 37 11 48 
VolumeImplInterface 4012 37 8 
VolumeInternal 1676 23 4 
X800TablesDO 22002 275 1374 4 1 0 3 9 
XferT rap 926 32 4 
Zonelmpl 20954 450 2050 6 1 1 5 15 
Zonelnternal 2320 36 4 

------- -------

TOTAL: 1973806 38298 152624 8087 131 1497 366 2502 
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chars lines code frame ngfi nlinks code symbol bytes 
bytes size pages pages /line 

------- -------

Pilot Defs: 381938 6121 0 0 0 0 0 714 
Pilot Impls: 1973806 38298 152624 8087 131 1497 366 2502 3.99 

------- -------
SubTotal: 2355744 44419 152624 8087 131 1497 366 3216 3.44 

Tests/Othello: 664896 16321 123464 10196 49 1100 262 817 7.56 
Flex/OISCPTool: 200090 5355 43466 3062 15 325 91 295 8.12 

ComSoft: 732206 19328 79434 3221 72 859 192 1110 4.11 
GateStream: 809118 10961 46702 2784 34 483 109 646 4.26 

OldWisk: 370692 11348 38810 1011 33 569 95 651 3.42 
OldTajo: 176962 5398 20816 675 17 462 47 345 3.86 

CoPilot: 632256 19699 84694 3350 71 1738 193 1565 4.30 
CPPerfTool: 82274 2539 14688 148 8 205 32 188 5.78 

Tajo: 611056 18475 82612 809 65 1313 195 1073 4.47 
------- -------

Total 6635294 153843 687310 33343 495 8551 1582 9906 4.47 

Alto Based Development Aids 

Packager: 374812 11895 44364 1115 32 470 99 560 
PilotBootToEtherBoot: 

5406 138 538 63 1 23 2 12 
RunPilot: 10654 326 1206 47 1 21 3 23 
StartPilot: 146330 4852 20992 1732 15 343 48 307 

------- -------

TOTAL: 537202 17211 67100 2957 49 857 152 902 

---_ .... __ ._._--_ ... _------- ... _ .... _._ ............... _ ..... _---------_---...:_-----------'-----
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BcdDefs is included by 
BcdOperations 
FrameImpl 
Pi lotLoaderOps 
PilotloadState 
Pi lotUnLoade r 

BcdOps 
PilotLoaderCore 
PilotLoaderSupport 
PilotLoadStateOps 

BcdOperations is included by nothing 

BcdOps is included by 
BcdOperations . 
PilotloaderCore 
PilotLoaderSupport 
PilotLoadStateOps 

BitBlt is included by 
DisplayFace . 
TextBltlmpl 
UserTerminalHeadDO 

Boot is included by 
BootChannel 
BootChannelEther 
BootSwapCross 
DebuggerSwap 
Filelmpl 
LogicalVolume 
PhysicalVolumeFormat 
PilotControl 
Scavengelmpl 
SpecialVolume 
VolumeImpl· 

Framelmpl 
PilotloaderOps 
P il otLoadState 
PilotUnLoader 

StreamImpl 
UserTerminal 
UserTerminalImpl 

BootChannelDisk 
BootSwap 
BootSwapGerm 
DiagnosticPilotImpl 
FMPrograms . 
MarkerPagelmpl 
PhysicalVolumeImpl 
PilotNub 
Snapshotlmpl 
StoragePrograms 

BootChannel is included by 
BootChannelDisk BootChannelEther 
BootSwapGe rm 

BootChannelDisk is included by nothing 

BootChannelEther is included by nothing 

BootFile is included by 
BootSwap 
PilotNub 

BootSwBP is included by 
BootSwapCross 
PilotControl 
Snapshotlmpl 

BootSwapGerm 
Snapshotlmpl 

BootSwapGerm 
PilotNub 

BootSwapCross is included by nothing 

BootSwapGerm is included by nothing 

Boss is included by nothing 

BufferDefs is included 
BufferPoolImpl 
Checksums Imp 1 
DriverDefs 
EthernetOneDriver 
Ha HDup lexImpl 

. NetworkStreamInstance 
OISCPDefs 

. PacketStreamInstance 
PhoneNetworkDriver 
QueueImpl 
RouterImpl 
SocketImpl 
SystemBufferPoolImpl 

by 
Checksums 
o ispatche rImp 1 
EthernetDriver 
Half Duplex 
MiniEthernetDriver 
NetworkStreamMgr 
PacketStream 
PacketStreamMgr 
PupDefs . 
Router 
RoutingTableImpl 
SocketInternal 

BufferPoolImplis iricluded by nothing 

ByteBlt is .included by 

MIOCCommImplDO 
PacketStreamInstance 
Streamlmpl 

NetworkStreamInstance 
Routerlmpl 

CachedRegion is included by 
CachedRegionlmplA CachedRegionImplB 
CachedRegionInternal DiagnosticPilotImpl 
MapLoglmpl Projection 
ProjectionImpl SimpleSpaceImpl 
SpaceImplA SpaceImplB 
SpacelmplInternal STLeaf 
STreeImpl SwapperControl 
SwapperException SwapperExceptionImpl 
SwapTask SwapTaskImpl 
Ut il itySpaceImpl VMMControl 

CachedRegionImplA is included by nothing 

CachedRegionImplB is included by nothing 

CachedRegionInternal is included by 
CachedRegionImplA CachedRegionImplB 
ResidentMemorylmpl 

CBchedSpace is included 
CachedRegion 
CachedRegionImplB 
DiagnosticPilotImpl 
FileImpl 
Hiera rchyImp 1 
MapLoglmpl 
PhysicalVolumeImpl 
Scavengelmpl 
SimpleSpaceImpl 
SpacelmplB 
STLeaf 
STree 
TransactionLoglmpl 
Ut 11 itySpace Imp 1 
VMMControl 
VolAllocMapImpl 
Volumelmpl 

by 
CachedRegionImplA 
CachedSpaceImpl 
DiagnosticPilotStubsA 
Hierarchy 
Map Log 
MarkerPagelmpl 
Project ion Imp 1 
SimpleSpace 
SpaceImplA 
SpaceImplInternal 
STLeafImpl 
STreelmpl 
TransactionStateImpl 
UtilityVMMControl 
VMMPrograms 
VolFl1eMaplmpl 

CachedSpaceImpl is included by nothing 

Checksum is included by nothing 

Checksums is included by 
ChecksumsImpl RouterImpl 
RoutingTableImpl 

Checksumslmpl is included by nothing 

CommunicationControl is included by nothing 

CommunicationInternal 
ChecksumsImpl 
EchoServerImpl 
PacketStreamMgr 
RouterImpl 
SocketImpl 

is included by 
CommunicationControl 
NetworkStreamMgr 
PilotCommUt il 
RoutingTableImpl 

CommunicationPrograms is included by 
Communi cat ionCont rol Diagnost icPilotImpl 
PilotControl 

CommUtilDefs is included by 
Boss BufferPoollmpl 
Checksumslmpl EthernetDriver 
EthernetOneDriver PhoneNetworkDriver 
PilotCommUtil RouterImpl 
SocketImpl SystemBufferPoolImpl 

ControlPrograms is include~ by 

PilotControl Systemlmpl 

CountPrivate is included by 
Pi 1 otCounte r 

CPSwapDefs is included by 
PilotCounter PilotNub 
PilotPerfMonitor 

DOlnputOutput is 
EthernetHeadDO 
MIOCHardwareDO 
SA4000HeadDO 

included by 
EthernetOneHeadDO 
ProcessorHeadDO 
SA800HeadDO 

Use rTermi na 1 HeadDO 

DebuggerSwap is included by 
PilotControl Pl10tNub 

Device is included by 
Boot 
BootChannelEther 
DiagnosticPilotImpl 
DiskChBnnelBackend 
FileImpl 
FMPrograms 
Phys i ca lVo 1 ume 
PilotControl 
SA800Impl 
StoragePrograms 
TeledebugProtocol 

BootChannelDisk 
DeviceTypes 
DiskChannel 
DiskChannelImpl 
FloppyChannellmpl 
KernelFile 
PhysicalVolumeImpl 
SMOOOImpl 
SnapshotImpl 
TeledebugImpl 
VolumeImpl 

DeviceCleanup is included by 
EthernetHeadDO EthernetOneHeadDO 
GMTUsingIntervalTimer MIOCHardwareDO 
PilotNub SA4000HeadDO 
SA800HeadDO SnapshotImpl 
SystemImpl UserTerminalHeadDO 

DeviceTypes is included by 
BootChannelDisk BootChannelEther 
FloppyChannelImpl SA4000Impl 
SA800Impl Teledebuglmpl 

DiagnosticPilotClient is included by 
DiagnosticPilotImpl DiagnosticPilotTest 
PageFaultTestImpl 

DiagnosticPilotImpl is included by nothing 

DiagnosticPilotStubsA is included by nothing 

DiagnosticPilotTest is included by nothing 

Dialup is included by 
DialupImpl PhoneNetworkDriver 
RSZ3ZCManBger 

DialupImpl is included by nothing 

DiskChannel is included 
DiskChannelBackend 
DiskDriverShared 
FileImpl 
FileTask 
FloppyChannelImpl 
LabelTransfer 
MarkerPageImpl 
SA4000Impl 
Scavengelmpl 
SubVolumeImpl 

by 
DiskChannelImpl 
DiskDriverSharedImpl 
FilerTransferImpl 
FileTaskImpl 
FloppyChannel Internal 
MarkerPage . 
Phys i ca 1 Vo 1 ume Imp 1 
SA800Impl 
SubVolume 
VolumeImpl 

DiskChannelBackend is included by 
DiskChannelImpl DiskDriverShared 
DiskDriverSharedImpl FloppyChannelImpl 



SA4000Impl SA800Impl 

DiskChannelImpl is included by nothing 

DiskDriverShared is included by 
DiskDriverSharedImpl FloppyChannellmpl 
SA4000Impl 

DiskDriverSharedImpl is included by nothing 

DispatchcrImpl is included by nothing 

DisplayFace is included by 
Use rTerminal HeadDO Use rTe rmina lImpl 

DriverDefs is included 
Boss 
CommunicationControl 
EchoServerImpl 
EthernetOneDriver 
Netwo rkSt reamMg r 
PacketStreamMg r 
Pi 10tCommUt i 1 
Router 
RoutingTableImpl 
SystemBufferPoollmpl" 

by 
Buffe rPoo lImp 1 
Dispatcherlmpl 
EthernetDriver 
HalfDuplexImpl 
PacketStreamInstance 
PhoneNetworkDriver 
QueueImpl 
RouterImpl 
SocketImpl 

DriverStartChain is included by 
FloppyChannelImpl PilotControl 
SA800Impl StartChainPlug 
UserTerminalImpl 

DriverTypes is included 
Boss 
BufferPoolImpl 
EthernetDriver 
lIalfDuplexImpl 
PhoneNetworkDriver 
SpecialCommunication 

Echo is included by 
Communi cat ionControl 

by 
BufferDefs 
DriverDefs 
EthernetOneDriver 
MiniEthernetDriver 
QueueImpl 
SystemBufferPoollmpl 

EchoServerlmpl 

EchoServerImpl is included by nothing 

Environment is included by 
BitBlt BootChannel 
BootChannelDisk BootChannelEther 
BootFile 
BootSwapGe rm 
CachedRegion 
CachedRegionImplB 
CachedSpace 
DiagnosticPilotClient 
DiagnosticPilotTest 
DiskChannelImpl 
EchoServe rImp 1 
EthernetFace 
EthernetOneDriver 
EthernetOneHeadDO 
FileImpl 

" FilePageTransfer 
FilerTransferImpl 

" FileTaskImpl 
"FrameImpl 
lIeap 
Hierarchy 
In 1 ine 
LabelTransfer 
MarkerPage 
MiniEthernetDriver 
MIOCCommImplDO 
MIOCInternalDO 
MStoreImpl 

BootSwap 
ByteBlt 
CachedRegionImplA 
CachedRegionInternal 
CachedSpaceImpl 
DiagnosticPilotImpl 
DiskChannel 
DisplayFace 
EthernetDriver 
EthernetHeadDO 
EthernetOneFace 
FileCacheImpl 
FilePageLabel 
FilerExceptionImpl 
FileTask 
FloppyChannelImpl 
lIalfDuplexImpl 
HeapImpl 
Hie ra rchyImp 1 
Instructions 
MapLogImpl 
Marke rPageImp 1 
MIOCCommCmdsDO 
MIOCHa rdwareDO 
MStore 
NetworkStreamInstance 

NetworkStreamNgr 
PacketStreamlnstance 
PageFaultImpl 
PageFaultTestHelper 
PageMap 
Perf Structures 
PhoneNetwo rkImp 1 
PhysicalVolumeImpl 
PilotControl 
Piloidisk 
PilotLoaderSupport 
P ilotLoadStateFormat 
PilotPerfMonitor 
Processes 
ProcessorHeadDO 
ProjectionImpl 
RemotePageTransfer 
Res i dentHeapImp 1 
Res i dentMemo ryImp 1 
RS232C 
RS232CEnvironment 
RS232CHeadFrontEndDO 
Runt imeInternal 
SA4000Face 
SA4000Impl 
ScavengeImpl 
SetGIHUsingEthernet 
SimpleSpace 
Snapshot 
Socket 
Space 
SpaceImplB 
Spec i a 1 Space 
STLeaflmpl 
Stream 
STree 
SubVolume 
SwapBuffer 
SwapperControl 
SwapperExceptionImpl 
SwapTaskImpl 
SystemImpl 
TeledebugImpl 
Transactionlmpl 
Transact ionLogImpl 
Traps 
UserTerminal Imp 1 
Ut i1 i tySpacelmp 1 
VM 
VMMgrStore 
VolAllocMapImpl 
VolumeImpl 
Zone 

PacketSt ream 
PageFault 
PageFaultTestDefs 
PageFaultTestImpl 
Perf Private 
PhoneNetworkDriver 
PhysicalVolumeFormat 
PilotCommUtil 
P il otCounte r 
PilotFloppyFormat 
P il otLoadSt ate 
PilotNub 
P il otUnLoade r 
ProcessorFace 
Projection 
ROC 
Res identHeap 
ResidentMcmory 
Routerlmpl 
RS232CDriverB 
RS232CFace 
RS232CInternal 
Runt imeP rog rams 
SMOOOHeadDO 
SABOOImpl 
Scavenger 
Signals 
SimpleSpaceImpl 
Snapshotlmpl 
SocketImpl 
SpaceImplA 
SpaceImpllnternal 
STLeaf 
Sto rageP rog rams 
StreamImpl 
STreeImpl 
SubVo 1 umc Imp 1 
SwapBuffe rImp 1 
Swappe rExcept ion 
SwapTask 
System6TablesDO 
Teledebug 
TextBltlmpl 
TransactionInternal 
TransactionStateImpl 
UserTerminalHeadDO 
Utilities 
UtilityVMMControl 
VMMControl 
VMMPrograms 
VolFileMapImpl 
X800TablesDO 
Zonelmpl 

EthernetDriver is included by nothing 

EthernetFace is included by 
Et he rnetD rive r Ethe rnetHeadDO 

EthernetHeadDO is included by nothing 

EthernetOneDriver is included by nothing 

EthernetOneFace is included by 
EthernetOneDriver EthernetOneHeadDO 
MiniEthernetDriver SetGMTUsingEthernet 

EthernetOnelleadDO is included by nothing 

File is included by 
Boot 
CachedRegionImplB 
FileCache 
FileImpl 

BootChannelDisk 
DiagnosticPilotlmpl 
FileCachelmpl 
Fil"eInternal 

FilePageLabel 
Fi lerExceptionImp 1 
FileTask 
FileTypes 
Labe 1 Trans fe r 
MapLogImpl 
MarkerPageImpl 
PilotControl 
PilotFi leTypes 
ROC 
Runtime 
ScavengeImpl 
Simp 1 eSpaceImp 1 
Snapshotlmpl 
SpaceImplA 
SpecialFile 
SubSys 
SubVolumelmpl 
Trans act ionImp 1 
~ransactionLogImpl 
Ut il itySpaceImpl 
VolAl1ocMapImpl 
VolFileMapImpl 
VolumeImpl 

FileCache is included by 

F il ePageT rans fer 
FilerTransferlmpl 
FileTaskImpl 
KernelFile 
LogicalVolume 
MarkerPage 
PhysicalVolumeImpl 
PilotDisk 
PilotLoaderSupport 
RemotePageTransfer 
SMOOOHeadDO 
Scavenger 
Snapshot 
Space 
SpaceImplB 
STLeaflmpl 
SubVolume 
TemporaryBoot ing 
TransactionInternal 
Transact ionState 
VMMControl 
VolFileMap 
Volume 
VolumeImpllnterface 

FileCacheImpl FileImpl 
FilerTransferImpl FileTaskImpl 
VolumeImpl 

FileCacheImpl is included by nothing 

FileImpl is included by nothing 

Fileinternal is included by 
CachedRegionImplB FileCache 
FileCacheImpl Filelmpl 
FilePageTransfer FilerExceptionImpl 
FilerTransferImpl FileTask 
FileTaskImpl LabelTransfer 
Marke rPageImpl Phys i cal Vol umeImp 1 
RemotePageTransfer Scavengelmpl 
SubVo 1 ume SubVo 1 ume Imp 1 
TransactionLogImpl VolAllocMap 
VolAllocMapImpl VolFileMap 
VolFileMapImpl VolumeImpl 
VolumeImpllnterface , 

Fi],.ePageLabel is included by C" 
~-lerTransref'Impl -FileTask \ 

-t'FileTaskImpl ~SubVolumeImpl 

FilePageTransfer is 
CachedRegionImplB 
FilerException 
File rTrans fe rImpl 
RemotePageTransf~r 

included by 
FileImpl 
FilerExceptionImpl 
FileTaskImpl 

FilerControl is included by nothing 

FilerException is included by 
FileImpl FilerExceptionImpl 
File rTrans ferImpl 

FilerExceptionImpl i~ included by nothing 

FilerPrograms is included by 
FileCacheImpl FilerControl 
FilerExceptionlmpl FilerTransferlmpl 
FileTaskImpl SubVolumelmpl 

FilerTransferImpl is included by nothing 

FileTask is included by 

{- " 



FilerTransferlmpl 
SubVolumelmpl 

FileTaskImpl 

FileTaskImpl is included by nothing 

FileTypes is included by 
SnapshotImpl 

FloppyChannel is included by 
FloppyChannelImpl FloppyChannel Internal 
PilotFloppyFormat SA800Impl " 

FloppyChannelImpl is included by nothing 

FloppyChannellnternal is included by 
FloppyChannelImpl SA800Impl 

FMPrograms is included 
FileImpl 
Phys i calVolume Imp 1 
VolAllocMapImpl 
Volumelmpl 

Fonts is included by 
TextBltImpl 

Frame is included by 
BootSw"ap 
BootSwapGerm 
CachedSpaceImpl 
FrameImpl 
MStoreImpl 
PageFaultTestImpl 
PilotCounter 
PilotNub 
Processes 
ResidentMemoryImpl 
SnapshotImpl 
SwapperExcept ionImpl 
Traps 

by 
MarkerPageImpl 
ScavengeImpl 
VolFileMapImpl 

BootSwapCross 
CachedRegionImplA 
FilerExcept ionImpl 
Instructions 
PageFaul tImpl 
PilotControl 
PilotloaderCore 
PilotPerfMonitor 
ProcessorHeadDO 
Signals 
SpaceImplB 
SwapTaskImpl 
UtilitySpacelmpl 

Framelmpl is included by nothing 

GMTUsinglntervalTimer is included by nothing 

Half Duplex is included by 
HalfDuplexImpl PhoneNetworkDriver 

HalfDuplexImpl is included by nothing 

included by HeadStartChain is 
BootSwapGe nn 
EthernetOneHeadDO 
PilotControl 
SA800HeadDO 
UserTerminalHeadDO 

Heap is included by 
EchoServerImpl 
EthernetOneDriver 
MIOCCommCmdsDO" 
PhoneNetworkImpl 
RoutingTableI~pl " 
RS232CManage rImp 1 
TTYPortDriverA 

EthernetHeadDO 
GMTUsingIntervalTimer 
SA4000HeadDO 
StartChainPlug 

EthernetDriver 
HeapImpl 
MIOCCommImplDO 
PilotLoaderSupport 
RS232CDriverA 
SocketImpl 

HeapImpl is included by nothing 

Hierarchy is included by 
HierarchyImpl SpacelmplA 
SpacelmplB VMMControl 

Hierarchylmpl is included by nothing 

Inline is included by 
BootChannelDisk 
BootSwapCross 
BufferPoolImpl 
CachedRegionlmplB 
DiagnosticPilotTest 
EthernetHeadDO 
EthernetOneHeadDO 
Filelmpl 
File rTransferImpl 
Framelmpl 
Instructions 
MarkerPagelmpl 
MIOCCommCmdsDO 
MIOCHardwareDO 
PacketStreamInstance 
Perf Private 
PhysicalVolumeFormat 
PilotCommUt i1 
PilotDisk 
PilotloaderSupport 
PilotNub 
PilotUnLoader 
ProcessorHeadDO 
Res i dentMemo rylmp 1 
SA4000HeadDO 
SA800HeadDO 
ScavengeImpl 
SimpleSpace 
SnapshotImpl 
SpaceImplA 
STleafImpl 
StreamImpl 
SubVolumeImpl 
SystemBufferPoolImpl 
TeledebugImpl 
TransactionInternal 
TransactionStateImpl 
UserTerminalHeadDO 
Ut il it ies Imp 1 
VolA11ocMapImpl 
VolumeImpl 

BootSwap 
BootSwapGerm 
CachedRegionImplA 
ChecksumsImpl 
EthernetDrive r 
EthernetOneDriver 
File 
FilePageLabel 
FloppyChannelImpl 
HeapImpl 
MaplogImpl 
MiniEthernetDriver 
MIOCCommImplDO 
MStoreImpl 
PageFaultTestImpl 
PerfSt ructu res 
Phys i ca 1 Vo 1 ume Imp 1 
PilotControl 
PilotloaderCore 
PilotloadState 
PilotPerfMonitor 
Processes 
ResidentHeapImpl 
RouterImpl 
SA4000Impl 
SA800Impl 
SetGMTUsingEthernet 
SimpleSpaceImpl 
SocketImpl 
SpaceImplB 
Sto rageP rog rams 
STreeImpl 
SwapBufferImpl 
SystemImpl 
Transact ion Imp 1 
Transact ionLogImpl 
Traps 
Utilities 
Ut il itySpaceImpl 
VolFileMapImpl 
ZoneImpl 

Instructions is included by nothing 

JLevelIVKeys is included by nothing 

KernelFile is included 
DiagnosticPilotlmpl 
MapLogImpl 
Scavengelmpl 
SpaceImplB 
Transact ionImpl 
VolumeImpl 

by 
FileImpl 
PilotControl 
Snaps hotImp 1 
STLeafImpl 
VolFileMapImpl 

KernelSpace is included by 
SpaceImplB TransactionImpl 

KeyboardFace is included by 
PilotNub UserTenninalHeadDO 
UserTerminalImpl 

" Keys is included by 
PilotNub 

keystations is included 
JLevelIVKeys 
Keys 
Level IVKeys 
PilotNub 
UserTerminalImpl 

by 
KeyboardFace 
LevelIIIKeys 
MouseFace 

" UserTenninalHeadDO 

labelTransfer is included by 
Filelmpl FilerTransferImpl 

MarkerPageImpl 
ScavengeImpl 
Volumelmpl 

PhysicalVolumeImpl 
Vo 1 All ocMap Imp 1 

LevelIIIKeys is included by nothing 

LevelIVKeys is included by nothing 

LogicalVolume is 
FileImpl 
MarkerPageImpl 
ScavengeImp 1 
VolAllocMapImpl 

included by 

Vol FileMapImpl 
VolumeImplInterface 

LongBases is included 
BcdDefs 
BcdOps 
PilotLoaderOps 
Pi 10tUnLoade r 

Map Log is included by 
MapLogImpl 
VMMControl 

by 

MarkerPage 
PhysicalVolumeImpl 
VolAllocMap 
VolFileMap 
VolumeImpl 

BcdOpe rat ions 
PilotloaderCore 
PilotloaderSupport 
Table 

SpaceImplB 

MapLogImpl is included by nothing 

MarkerPage is included by 
MarkerPageImpl PhysicalVolumelmpl 
Scavengelmpl VolumeImpl 

MarkerPageImpl is included by nothing 

MiniEthernetDefs is included by 
BootChannelEther MiniEthernetDriver 
TeledebugImpl 

MiniEthernetDriver is included by nothing 

MIOCCommCmdsDO is included by nothing 

MIOCCommImplDO is included by nothing 

MIOCHardwareDO is included by nothing 

MIOClnternalDO is 
MIOCCommCmdsDO 
MIOCHardwa reDO 
System6TablesDO 
X800TablesDO 

included by 

MiscAlpha is included 
Checksum 
PageMap 
ProcessorHeadDO 
TextBlt 

by 

MIOCCommImp 1 DO 
RS232CHeadFrontEndDO 
TTYPortHeadDO 

Checksums 
ProcessorFace 
System 
TransactionInternal 

MiscPrograms is included by 
"DiagnosticPilotImpl HeapImpl 
PilotControl ResidentHeapImpl 
StreamImpl UtilitiesImpl 
ZoneImpl 

Mopcodes is included by 
BHBlt 
BootSwap 
BootSwapGe nn 
Checksums 
CommUtilDefs 
DiagnosticPilotStubsA 
EthernetOneHeadDO 
Framelmpl 
Instructions 

Boot 
BootSwapC ross 
Checksum 
Checksumslmpl 
DOInputOutput 
EthernetHeadDO 
Frame 
Inl ine 
MIOCHa rdwa reDO 



PageFaultTestImpl 
PilotCounter 
PilotLoaderSupport 
PilotPerfMonitor 
PrincOpsRunt ime 
ProcessOperations 
ProcessorHeadDO 
Runt imeInterna 1 
Signals 
TextBlt 
Trap 
Utilities 

MouseFace is included by 

PageMap 
PilotLoaderCore 
PilotNub 
PilotUnLoader 
ProcessInternal 
ProcessorFace 
Runtime 
SA800NeckDO 
System 
Transact ionInternal 
Traps 
XferTrap 

UserTerminalHeadDO Use rTe nni nalImpl 

MStore is included by 
CachedRegionImplA 
DiagnosticPilotImpl 
MStoreImpl 
SimpleSpaceImpl 

CachedReg ionImplB 
FileImpl 
ResidentMemoryImpl 
Swappe rCont ro 1 

HStoreImpl is included by nothing 

NetworkStream is included by 
NetworkStreamHgr PacketStream 
PacketStreamInstance PacketStreamMgr 

NetworkStreamInstance is included by 
NetworkStreamMgr 

NetworkStreamInternal is included by 
Netwo rkSt reamInstance Netwo rkSt reamHgr 

NetworkStreamHgr is included by nothing 

OISCPDefs is included by 
Boss BufferPoollmpl 
CommunicationControl EchoServerlmpl 
NetworkStreamlnstance NetworkStreamMgr 
PacketStream PacketStreamInstance 
PacketStreamHgr QueueImpl 
Router Routerlmpl 
RoutingTablelmpl Socketlmpl 
Socketlnternal SystemBufferPoollmpl 

OISCPTypes is included 
BufferDefs 
EchoServerImpl 
EthernetOneOriver 
OISCPDefs 
PacketStreamInstance 
PhoneNetworkOriver 
RouterImpl 
SockeUmpl 

by 
ChecksumsImpl 
EthernetDri ve I' 
NetworkStreamMgr 
P acketSt ream 
PacketStreamMgr 
Router 
Rout ingTableImpl 
SocketInte rna 1 

OISTransporter is included by " 
PhoneNetworkOriver RS232CManagerlmpl 

PacketStream is included by 
Netwo rkSt reamIn stance Netwo rkSt reamInte rna 1 
NetworkStreamHgr PacketStreamlnstance 
PacketSt reamHg r 

PacketStreamInstance is included by 
PacketStreamHgr 

PacketStreamMgr is included by "nothing 

PageFault is included by 
CachedRegionImplB PageFaultImpl 
SwapperControl 

PageFaultlmpl is included by nothing 

PageFaultTestOefs is included by 
PageFaultTestHelper PageFaultTestImpl 

PageFaultTestHelper is included by nothing 

PageFaultTestlmpl is included by nothing 

PageMap is included by 
BootFile 
CachedRegionImplA 
MStore 
SimpleSpaceImpl 
SwapTask 
TeledebugImpl 

BootSwapGerm 
CachedRegionImplB 
HStoreImpl 
SwapBuffe rImp 1 
SwapTaskImp 1 

PerfonnancePrograms is included by 
DiagnosticPilotImpl PilotControl 
PilotCounter PilotPerfMonitor 
UtilityVMMControl 

Perf Private is included by 
PilotPe rfMon ito I' 

Perf Structures is included by 
CountPrivate Perf Private 
PilotCounter PilotPerfMonitor 

PhoneNetwork is included by 
PhoneNetworkDriver PhoneNetworkImpl 

PhoneNetworkOriver is included by nothing 

PhoneNetworkImpl is included by nothing 

PhysicalVolume is included by 
OiskChannelImpl FloppyChannel 
FloppyChannellmpl MarkerPage 
MarkerPagelmpl PhysicalVolumelmpl 
SA800lmpl ScavengeImpl 
SnapshotImpl SpecialVolume 
VolAllocMapImpl VolumeImpl 
VolumeImplInterface 

PhysicalVolumeFormat is 
BootSwapGe nn 
MarkerPage 
PhysicalVolumeImpl 
SubVolume 
VolumeImpl 

included by 
FileImpl 
MarkerPageImpl 
ScavengeImpl 
SubVolumeImpl 
Vol umeImplInterface 

PhysicalVolumeImpl is included by nothing 

PilotClient is included by 
Oiagnost icPi lotImp 1 P il otCont 1'01 

PilotCommUtil is included by nothing 

PilotControl is included by nothing 

PilotCounter is included by nothing 

PilotOisk is included 
BootChannelOisk 
DiskChannelBackend 
FileImpl 
FilerTransferImpl 
FileTaskImpl 
LabelTransfer 
ROC 
SA4000HeadDO 
SA800Face 
SA800lmpl 
SubVolumeImpl 
VolumeImpl 

by 
DiskChannel 
OiskChannellmpl 
FilePageLabel 
FileTask 
FloppyChannelImpl 
PhysicalVolumeImpl 
SA4000Face 
SA4000Impl 
SA800HeadDO 
Scavengelmpl 
Teledebuglmpl 

PilotFileTypes is 
FileImpl 

included by 
LogicalVolume 
PhysicalVolumeImpl 
Scavengelmpl 

Ma rke rPagelmpl 
SA4000HeadDO 
STLeaflmpl 
TransactionLoglmpl 
VolFileHapImpl 

TransactionImpl 
VolAllocMapImpl 
VolumeImpl 

PilotFloppyFormat is included by 
FloppyChannelImpl SA800Impl 

PilotLoaderCore is included by nothing 

PilotLoaderOps is included by 
PilotLoaderCore PilotLoaderSupport 
PilotLoadState PilotUnLoader 

PilotLoaderSupport is included by nothing 

PilotLoadState is included by nothing 

PilotLoadStateFonnat is included by 
FrameImpl PilotLoaderCore 
PilotLoadState PilotLoadStateOps 
PilotUnLoader 

PilotLoadStateOps is included by 
PilotLoaderCore PilotLoaderOps 
PilotLoaderSupport PilotLoadState 
PilotUnLoader 

PilotHP is included by 
BootChannelDisk 
BootSwapGe nn 
PhysicalVolumeImpl 
Pi lotNub 
TeledebugImpl 
Traps 

BootChannelEther 
GMTUsingIntervalTimer 
PilotControl 
SnapshotImpl 
TransactionImpl 

PilotNub is included by nothing 

PilotPerfMonitor is included by nothing 

PilotSwitches is included by 
CachedSpaceImpl EthernetDriver 
EthernetOneOriver FileImpl 
HeapImpl MapLogImpl 
HStoreImpl PhysicalVolumeImpl 
PilotControl PilotNub 
SimpleSpaceImpl STLeafImpl 
Transactionlmpl UserTenninalImpl 
Volumelmpl 

PilotUnLoader is included by nothing 

PrincOps is included by 
BcdDefs 
BootSwapCross 
BufferPoolImpl 
CachedRegionImplB 
CountPrivate 
DiagnosticPl1otImpl 
Frame 
Instructions 
PageFaultImpl 
Perf Private 
PilotControl 
Pi lotLoade rCore 
PilotLoaderSupport 
PilotloadStateFormat 
PilotNub 
PilotUnLoader 
Processes 
ProcessorHeadDO 

BootSwap 
BootSwapGerm 
CachedRegionImplA 
CommUtilDefs 
CPSwapDefs 
OiagnosticPilotStubsA 
FrameImpl 
MStoreImpl 
PageFaultTestImpl 
Perf Structures 
PilotCounter 
PilotLoaderOps 
PilotLoadState 
PilotLoadStateOps 
PilotPerfMonitor 
P rincOps Runt ime 
ProcessOperations 
PSB 



Res i dentMemo rylmp 1 
Runt imePrograms 
SnapshotImpl 
SpaceImplB 
SystemBufferPoolImpl 
Traps 
Ut il itySpacelmpl 

Runt imeInte rnal 
Signals 
SpaceImplA 
StreamImpl 
Trap 
Utilities 
XferTrap 

PrincOpsRuntime is 
BootSwapGe rm 
FrameImpl 
Pi lotloade rCore 
PilotUnLoader 
Traps 

included by 
OiagnosticPilotStubsA 
PageFaultTestImpl 
PilotLoaderSupport 
SpaceImplA 

Process is included by 
BufferPoolImpl 
CachedReg ion Imp lB 
Oi skChannelImp 1 
EthernetDriver 
FileCacheImpl 
Fi leTaskImpl 
HalfDuplexImpl 
MIOCCommIinplDO 
PacketStreamInstance 
PageFaultTestImpl 
PilotCommUt il 
Pi lot Nub 
ProcessPriorities 
RoutingTableImpl 
RS232CDriverB 
RS232CMana~erlmpl 
SA800lmpl 
SpaceImplA 
SwapperControl 
SystemImpl 
TTVPortDriverB 
Ut il itySpaceImpl 
ZoneImpl 

CachedRegionImplA 
DialupImpl 
DispatcherImpl 
EthernetOneDriver 
FileImpl 
FloppyChannelImpl 
MIOCCommCmdsDO 
MStoreImpl 
PageFaultTestHelper 
PhoneNetworkDriver 
PilotControl 
Processes 
Res i dentMemo ryImp 1 
RS232CDriverA 
RS232CHeadFrontEndDO 
SMOOOImpl 
SocketImpl 
SubVolumeImpl 
SystemBufferPoollmpl 
TTVPortDriverA 
Use rTermina lImpl 
VolumeImpl 

Processes is included by nothing 

Process Internal is included by 
CachedRegionImplA EthernetDriver 
EthernetOneDriver FloppyChannelImpl 
GMTUsingIntervalTimer Instructions 
MIOCCommImplDO MStoreImpl 
PageFaultImpl PageFaultTestImpl 
PilotCounter PilotNub 
PilotPerfMonitor Processes 
SA4000Impl SnapshotImpl 
Traps TTVPortDriverA 
UserTerminalImpl 

ProcessOperations 
. BootSwapGerm 

Perf Structures 
PilotCounter 
PilotPerfMonitor 
SnapshotIm.pl. 

is included by 
PageFaultImpl 
PilotControl 
PilotNub 
Processes 

ProcessorFace is included by 
BootChannelEther BootSwapGerm 

.DiagnosticPilotImpl DiagnosticPilotTest 
GMTUsingIntervalTimer MStoreImpl 
PageFaultTestImpl PhysicalVolumeImpl 
PilotControl PilotCounter 
PilotNub PilotPerfMonitor 
Processes ProcessorHeadDO 
SetGMTUsingEthernet Snapshotlmpl 
SystemImpl TeledebugImpl 
TransactionImpl Traps 
UserTerminalHeadDO 

ProcessorHeadOO·is included by nothing 

ProcessPriorities is included by 
SA4000Impl SA800Impl 

Projection is included by 
~rojectionImpl SpacelmplA 
SpaceImplB VMMControl 

ProjectionImpl is included by nothing 

PSB is included by 
BootSwapGe rm 
PageFaultImpl 
Perf Structures 
PilotNub 
Processes 
SnapshotImpl 

PupDefs is included by 
Boss 
PilotCommUt i 1 
SystemBufferPoolImpl 

PupTypes is included by 
BootChannelEther 
BufferPoolImpl 
EthernetDriver 
Mini EthernetDefs 
PhoneNetworkDriver 
SockeUmpl 
TeledebugImpl 

CountP ri vate 
Perf Private 
PilotCounter 
PilotPerfMonitor 
ProcessOperations 

Buffe rPoo lImp 1 
QueueImpl 

BufferDefs 
DriverDefs 
EthernetOneDriver 
MiniEthernetDriver 
PupDefs 
SystemBufferPoolImpl 
TeledebugProtocol 

QueueImpl is included by nothing 

ROC is included by 
SMOOOHeadDO 

RemotePageTransfer is included by nothing 

ResidentHeap is included by 
DiskChannelImpl FileCacheImpl 
FloppyChannelImpl MIOCConunCmdsDO 
MIOCCommImplDO PilotCommUtil 
ResidentHeaplmpl RS232CHeadFrontEndDO 
SA4000Impl SpaceImplB 
STLeafImpl STreeImpl 
SwapBufferImpl TransactionStateImpl 
UserTerminalImpl 

ResidentHeapImpl is included by nothing 

ResidentMemory is included by 
BootChannelEther BootSwapGerm 
CachedRegionImplA DiagnosticPilotImpl 
Filelmpl FilerTransferImpl 
FileTaskImpl MapLogImpl 
MarkerPageImpl PageFaultTestImpl 
PhysicalVolumeImpl ResidentHeaplmpl 
ResidentMemoryImpl ScavengeImpl 
SimpleSpace SimpleSpaceImpl 
STLeafImpl SwapBufferImpl 
TransactionLoglmpl TransactionStateImpl 
Traps UtilitySpacelmpl 
VolAl1ocMaplmpl VolFileMapImpl 
VolumeImpl 

ResidentMemoryImpl is included by nothing 

Router is included by 
Conununi cat ionCont rol 
NetworkStreamMgr 
PacketStreamMg r 
RoutingTableImpl 

EchoSe rye rImp 1 
PacketSt reamInstance 
Rou.te rImp 1 
SockeUmpl 

RouterImpl is included by nothing 

RoutingTableImpl is included by nothing 

RS232C is included by 
Half Duplex 
OIST ranspo rte r 
RS232CO ri ve rA 
RS232Clnte rna 1 
RS232CManagerImpl 

HalfOuplexImpl 
PhoneNetworkDriver 
RS232COriverB 
RS232CManager 

RS232Ccorrespondents is included by 
MIOCCommCmdsDO RS232CHeadFrontEndOO 
RS232CInternal 

RS232CDriverA is included by nothing 

RS232CDriverB is included by nothing 

RS232CEnvironment is 
HalfOuplex 
MIOCCommCmdsDO 
MIOCInternalDO 
RS232C 

included by 
HalfDuplexImpl 

RS232CD ri ve rA 
RS232CFace 
RS232CInternal 
RS232CManagerImpl 

M IOCConunImp 1 DO 
PhoneNetworkDriver 
RS232Ccorrespondents 
RS232CDri ve rB 
RS232CHeadFrontEndDO 
RS232CManager 

RS232CFace is included 
MIOCCommCmdsDO 
MIOCInternalDO 
RS232CDriverB 
RS232CInternal 

by 
MIOCCommlmplDO 
RS232CDriverA 
RS232CHeadFrontEndDO 
RS232CManagerImpl 

RS232CHeadFrontEndDO is included by nothing 

RS232Clnternal is included by 
RS232CDriverA RS232CDriverB 
RS232CManagerImpl 

RS232CManager is included by 
OISTransporter PhoneNetwork 
PhoneNetworkDriver PhoneNetworkImpl 
RS232CManagerImpl 

RS232CManagerImpl is included by nothing 

RS366Face is included by 
DialupImpl MIOCHardwareDO 

Runtime is included by 
DiagnosticPilotImpl 
EthernetDriver 
FileImpl 
Heaplmpl 
MIOCCommImplDO 
NetworkStreamInstance 
PacketSt reamMg r 
PhysicalVolumeImpl 
PilotControl 
PilotNub 
SpaceImplA 
STLeaflmpl 
SwapperControl 
Traps 
Ut il itySpaceImpl 

DiagnosticPilotStubsA 
EthernetOneDriver 
FrameImpl 
MIOCConunCmdsDO 
MIOCHa rdwa reDO 
PacketStreamInstance 
PageFaultTestImpl 
Pi 1 otCommUt i 1 
PilotLoaderSupport 
PilotUnLoader 
SpacelmplB 
SwapBuffe rlmp I 
TransactionImpl 
Use rTe rmina lImp I 

RuntimeInternal is included by 
CachedRegionImplA CachedSpaceImpl 
DiskChannelImpl FilerExceptionImpl 
FileTasklmpl FrameImpl 
Instructions MapLogImpl 
MIOCHardwareDO MStorelmpl 



PageFaultImpl 
PilntloaderCore 
PilotloadState 
PilotUnloade r 
Res1dentMemoryImpl 
SASOOlmpl 
SpaceIrnplA 
SwapButte rImp 1 
SwapTasUmpl 
Traps 

PageFaultTestImpl 
PilotloaderSupport 
P110tNub 
ResidentHeapImpl 
SA4000Impl 
Signals 
SubVolumeImpl 
SwapperExceptionlmpl 
SystemImpl 
UserTerminalHeadDO 

RuntimePrograms is included by 
DiagnosticPilotImpl FrameImpl 
Instructions PilotControl 
PilotloaderSupport PilotloadState 
PilotNub Processes 
Signals SnapshotImpl 
Traps UtilityVMNControl 

SA4000Face is included by 
BootChannelDisk RDC 
SA4000HeadDO SA4000Impl 
TeledebugImpl 

SA4000HeadDO is included by nothing 

SA4000Impl is included by nothing 

SA800Face is included by 
Fl oppyChanne lImp 1 Fl oppyChannelInte rna 1 
SA800HeadDO SA800Impl 
SA800NeckDO 

SA800HeadDO is included by nothing 

SA800Impl is included by nothing 

SA800NeckDO is included by 
SA800HeadDO 

ScavengeImpl is included by nothing 

Scavenger is included by 
ScavengeImpl Volumelmpl 

SDDets is included by. 
BootSwap 
DiagnosticPilotlmpl 
Frame 
Inst ruct ions 
PageFaultTestImpl 
PilotCounter 
PllotNub 
Processes 
Runt ime 
Signals 
SpaceImplB 
Ut 11itySpaceImpl 

BootSwapGerm 
DiagnosticPilotStubsA 
FrameImpl 
PageFaultImpl 
P 11 otCont ro 1 
P 11 otloadState 
PilotPertMonitor 
ProcessorHeadDO 
Runt imeInternal 
SnapshotImpl 
Traps 

SetGNTUsingEthernet is included by nothing 

Signals i~ included by nothing 

SimpleSpate is included by 
CachedRegionImplA DiagnosticPilotlmpl 
Filelrnpl MapLogImpl 
MarkerPagelmpl PhysicalVolumelmpl 
ResidentMemoryImpl Scavengelmpl 
SimpleSpaceImpl STleafImpl 
SwapButfe rImpl Transact ion Imp 1 
TransactfonInternal Transactionloglmpl 
TransactfonStateImpl UtilitySpacelmpl 
VMMControl VolAllocMaplmpl 
VolFileMaplmpl VolumeImpl 

S1mpleSpaceImpl.is included by nothing 

Snapshot is included by 
SnapshotImpl 

SnapshotImpl' is included by nothing 

Socket is included by 
EchoServerlmpl 
PacketStreamInstance 
SocketImpl 

NetworkStreamMgr 
RouterImpl 
SocketInte rna 1 

SocketImpl is included by nothing 

SocketInternal 1s included by 
CommunicationControl NetworkStreamMgr 
PacketStreamInstance Router 
RouterImpl SocketImpl 

SottwareTextBlt is included by 
TextBltImpl 

Space is included by 
CachedRegionImplA 
CachedSpace . 
EchoServerImpl 
FloppyChannelImpl 
HeapImpl 
KernelSpace 
MaplogImpl 
MIOCCommCmdsDO 
PhoneNetworkImpl 
PilotCommUtil 
PilotCounter 
P1lotloadState 
ResidentMemoryImpl 
ScavengeImpl 
SimpleSpace 
SnapshotImpl 
SpaceImplB 
SpecialSpace 
StorageP rog rams 
SwapButferImpl 
TransactionInternal 
TransactionState 
UserTerminalImpl 
VMMControl 
VolAllocMapImpl 
VolumeImpl 

CachedRegionImplB 
DiagnosticPilotImpl 
FileImpl 
Heap 
HierarchyImpl 
logicalVolume 
MarkerPageImpl 
MIOCCommImplDO 
PhysicalVolumeImpl 
PilotControl 
PilotloaderSupport 
P 11 otUnLoader 
SA800Impl 
Scavenger 
SimpleSpaceImpl 
SpaceImplA 
Space Imp 1 Iota rna 1 
STLearImp1 
STreeImpl 
Transact ionImpl 
Transact ionLogImpl 
TransactfonStateImpl 
UtilitySpacelmpl 
VMMgrStore 
VolFlleMapImpl 

SpacelmplA is included by nothing 

SpacelmplB is included by nothing 

SpacelmplInternal is included by 
SpacelmplA SpaceImplB 

SpecialCommunication is included by 
Boss Router 
RouterImpl RoutingTablelmpl 

SpecialFile is included by 
Filelmpl KernelFlle 
SnapshotImpl 

Special heap is included by 
HeapImpl. MIOCCommCmdsDO 
MIOCCommImplDO 

SpecialSpace is included by 
CachedRegionImplA DiagnostfcPilotImpl 
FloppyChannelIrnpl HeapImpl 
MIOCHardwareDO MStoreImpl 
PilotCommUtil PirotCounter 

PilotloaderSupport 
SpaceImplA 
SwapButfe rImp 1 
Ut il itySpaceImpl 

SA800lmpl 
SpacelmplB 
UserTerminalImpl 

Special System is 
Boss 

included by 
ButferDets 
DriverTypes 
EthernetDrive r 

DriverDets 
EchoServerImpl 
EthernetFace 
EthernetOneDriver 
Ha 1 roup lexImpl 
OISCPDets 
PacketStream 
PacketSt reamNg r 
PhoneNetworkDriver 
PilotControl 
RouterImpl 
SA4000HeadDO 
SocketInternal 
SystemImpl 

Ethe rnetHeadDO 
HaltDuplex 
NetworkStreamMgr 
OISCPTypes 
PacketStreamlnstance 
PhoneNetwork 
PhoneNetwo rUmp 1 
Router 
RoutingTableImpl 
SocketImpl 
Spec i a lCommun i cat ion 
Systemlnternal 

SpecialTransaction is included by 
SpecialTransactionStub TransactionImpl 
TransactionInternal TransactionStatelmpl 

SpecialTransactionStub is included by nothing 

SpecialVolume is included by 
FileImpl PhysicalVolumeImpl 
SnapshotImpl Volumelmpl 

StartChainPlug is included by nothing 

Startlist is included by 
PilotControl SimpleSpacelmpl 
StoragePrograms 

StatsDefs 1s included 
Boss 

by 

Di spatche rImp 1 
EchoServerImpl 
EthernetOneDriver 
QueueImpl 
RoutingTablelmpl 
StatsOps 

ButferPoolImpl 
DriverDefs 
EthernetDriver 
PacketStreamInstance 
Routerlmpl 
StatsHot 
SystemButterPoolImpl 

StatsHot is included by nothing 

StatsOps is included by 
Commun i cat ionCont ro 1 

STLeat is included by 
Hierarchylmpl 
STLeafImpl 
STreeImpl 

Stat sHot 

Projectionlmpl 
STree 
VMMControl 

STLeafImpl is included by nothing 

StoragePrograms is included by 
CachedRegionImplA DfagnostfcPilotImpl 
FlleImpl FllerControl 
MStoreImpl PflotControl 
ResfdentMemoryImpl S1mpleSpaceImpl 
Snapshotlmpl STleaflmpl 
SwapButfe rImp 1 Swappe rCont ro 1 
TransactionImpl UtilitySpaceImpl 
UtilityVMMControl VMMControl 

StoreDr1verStartChain is included by 
PilotControl SA4000Impl 
StartChainPlug 

Stream 1s included by 



Netwo rkSt ream Netwo rkSt reamInstance 
NetworkStreamInternal NetworkStreamMgr 
StreamImpl 

StreamImpl is included by nothing 

STree is included by 
HierarchyImpl 
STreeImpl 

ProjectionImpl 
VMMControl 

STre~Implis included by nothing 

SubSys is included by 
PilotloaderSupport PilotUnloader 

SubVolume is included 
FileImpl 

by 

Ma rke rPageImpl 
ScavengeImpl 
VolumeImpl 

FilerTransferImpl 
PhysicalVolumeImpl 
SubVolumeImpl 

SubVolumeImpl is included by nothing 

SwapBuffer is included by 
CachedRegionImplB SwapBufferImpl 

SwapBufferImpl is included by nothing 

SwapperControl is included by nothi.ng 

SwapperException is included by 
SpaceImplA . SwapperControl 
SwapperExceptionImpl UtilitySpaceImpl 

SwapperExceptionImpl is included by nothing 

SwapperPrograms is included by 
CachedRegionImplB CachedSpaceImpl 
MStorelmpl PageFaultImpl 
SwapBufferImpl SwapperControl 
SwapperExceptionImpl SwapTaskImpl 

SwapTask is included by 
CachedRegionlmplB SwapTaskImpl 

SwapTaskImpl is included by nothing 

·System is .included by 
Boot 
DiagnosticPilotImpl 
EchoServe rImp 1 
EthernetOrieDriver 
FileCache 
FileImpl 
FilePageLabel 
FileTaskImpl 
HalfDuplexImpl 
logical Volume 
MarkerPagelmpl 
NetworkStreamMgr 
PhysicalVolume· 
PhysicalVolumelmpl 
PilotCounter . 
PilotloaderSupport 
RemotePageTransfer 
Runtime 
SA800HeadDO 
Scavenger 
Snapshotlmpl 
Socketlmpl 
SpacelmplB 
STLeafImpl 
SubVolumeImpl 
TemporaryBoot ing 

BootChannelDisk 
DiagnosticPilotTest 
EthernetDriver 
File 
FileCacheImpl 
Fi 1 eIllte rnal 
F il erT ransferImpl 
FrameImpl. 
KerllelFile 
MarkerPage 
Netwo rkSt ream 
PacketStreamInstance 
PhysicalVolumeFormat 
PilotControl 
PilotDisk 
PilotPerfMonitor 
RouterImpl 
SA4000HeadDO 
ScavengeImpl 
SimpleSpaceImpl 
Socket 
SpaceImplA 

. SpecialVolume 
SubVolume 
SystemImpl 
TransactionI~pl 

TransactionInternal 
TransactionState 
Ut i1 itySpaceImp 1 
Vo lA llocf.laplmp 1 
Volume 
VolumeImpl 
VolumeInternal 

TransactionlogImpl 
Use rTe rmina lImpl 
VMMControl 
Vo 1 Filef.laplmp 1 
Volumeextras 
VolumeImplInterface 

System6TablesDO is included by nothing 

SystemBufferPoolImpl is included by nothing 

SystemImpl is included by nothing 

SystemInternal is included by 
DiagnosticPilotImpl DiagnosticPilotStubsA 
FileImpl HeapImpl 
PilotControl SA4000HeadDO 
ScavengeImpl SpaceImplB 
StreamImpl SystemImpl 
UtilitySpaceImpl VolumeInternal 

Table is included by 
BcdDefs 
BcdOps 
PilotloaderOps 
PilotUnloader 

Teledebug is included by 

BcdOperations 
P il otloade rCo re 
PilotloaderSupport 

BootSwapGerm TeledebugImpl 

TeledebugImpl is included by nothing 

TeledebugProtocol is included by 
TeledebugImpl 

included by 
CachedSpaceImpl 
EthernetDriver 
FileImpl 

TemporaryBooting is 
BootSwap 
DiagnosticPilotImpl 
EthernetOneDriver 
HeapImpl 
MStoreImpl 
PilotControl 
Pi lotSwitches 
Snapshot 
STleaflmpl 
UserTermi nal Impl 

MaplogImpl 
PhysicalVolumeImpl 
PilotNub 
SimpleSpaceImpl 
Snaps hot Imp 1 
TransactionImpl 
Vol umeImpl 

TemporarySetGMT is included by 
SetGMTUsingEthernet SnapshotImpl 
SystemImpl 

TemporaryTransnction is included by 
TransactionImpl 

TextBlt is included by 
SoftwareTextBlt TextBltImpl 

TextBltImpl is included by nothing 

TimeStamp is included by 
BcdDefs BcdOperations 
BcdOps FrameImpl 
P il otloade rCo re 

Transaction is included 
CachedSpace 
DiagnosticPilotStubsA 
FileImpl 
HeapImpl 
Ke rne 1 File 
PilotCommUtil 
PilotCounter 
PilotlondState 

by 
DiagnosticPilotImpl 
File 
FloppyChnnnelImpl 
HierarchyImpl 
KernelSpace 
PilotControl 
PilotloaderSupport 
SA800Imp 1 

ScavengeImpl 
Snapshotlmpl 
SpaceImplA 
STleafImpl 
TransactionImpl 
TransactionState 
UserTerminal Imp 1 
Ut i 1 i tyVMMCont ro 1 

SimpleSpaceImpl 
Space 
SpaceImplB 
STreelmpl 
TransactionlogImpl 
TransactionStateImpl 
Ut il itySp ace Imp 1 

TransactionImpl is included by nothing. 

TransactionInternal is included by 
TransactionImpl TransactionlogImpl 
TransactionStateImpl 

TransactionlogImpl is included by nothing 

TransactionState is included by 
FileImpl SpaceImplA 
SpaceImplB TransactionImpl 
TransactionInternal TransactionlogImpl 
TransactionStateImpl UtilityVMMControl 

TransactionStateImpl is included by nothing 

Trap is included by 
BootSwapGerm 
PageFaultTestImpl 
Traps 

PageF aul t1mpl 
SpaceImplB 
UtilitySpaceImpl 

Traps is included by nothing 

TTVPort is included by 
TTVPortDriverA TTVPortDriverB 
TTVPortInternal 

TTVPortDriverA is included by nothing 

TTVPortDriverB is included by nothing 

TTVPortEnvironment is included by 
TTVPort TTVPortDriverA 
TTVPortDriverB TTVPortface 
TTVPortHeadDO TTVPortInternal 

TTVPortface is included by 
TTVPortDriverA TTVPortDrlverB 
TTVPo rtHeadDO 

TTVPortHeadDO is included by nothing 

TTVPortInternal is included by 
TTVPortDriverA TTVPortDriverB 

UserTerminal is included by 
UserTerminalImpl 

UserTerminalHeadDO is included by nothing 

UserTerminalImpl is included by nothing 

Utilities is included 
CachedReg ion 
FileImpl 
FileTaskImpl 
Maploglmpl 
PhysicalVolumeImpl 
SA4000Impl 
Scavenge Imp 1 
STlenfImpl 
Teledebuglmpl 
TransactionLogImpl 
Vo lA llocMapImpl 
VolumeImpl 

by 
CachedRegionImplB 
FilerTrnnsferImpl 
FrameImpl 
Harke rPngelmpl 
ResidentMemorylmpl 
SABOOImpl 
SimpleSpace 
STreeImpl 
Transact ion Imp 1 
UtilitiesImpl 
VolFileMapImpl 



Utilitieslmpl is included by nothing 

UtilitySpaceImpl is included by nothing 

UtilityVMMControl is included by nothing 

VM 15 included by 
CachedRegion 
CachedRegionlmplB 
CachedSpace . 
DiagnosticPilotImpl 
FilePageTransfer 
Hierarchy 
MapLog 
MarkerPageImpl 
MStorelmpl 
PageFaultImpl 
Project ion 
ResidentMemorylmpl 
SimpleSpace 
SpaceImplA 
Spacelmpllnternal 
STLeafImpl 
STreelmpl 
SwapBufferlmpl 
SWapperException 
SwapTask 
TransactionLoglmpl 
Ut 11 1tyVMMCont ro 1 
VMMgrStore 
Vo lA 110cMapImp 1 
VolumeImpl 

. VMMapLog is included by 
CachedRegionImplB 
KernelFile 
PilotControl 

CachedRegionlmplA 
CachedRegionlnternal 
CachedSpacelmpl 
F"l1elmpl 
Fl1eTaskImpl 
Hierarchylmpl 
MapLoglmpl 
MStore 
PageFault 
PhysicalVolumelmpl 
Projectionlmpl 
Scavengelmpl 
SimpleSpacelmpl 
SpaceImplB 
STLeaf 
STree 
SwapBuffer 
Swappe rCont ro 1 
SwapperExceptionlmpl 
SwapTaskImpl 
Ut 11 itySpacelmpl 
VMMControl 
VMMPrograms 
Vo1Fl1eMapImpl 

F11elmpl 
MapLoglmpl 

VMMControl is included by nothing 

VMMgrStore 15 included by 
MapLoglmpl SpaceImplB 
STLeafImpl 

VMMPrograms is included 
Hierarchylmpl 
Project ionImpl 
SpaceImplB 
Ut 11 itySpaceImpl 
VMMControl 

by 
MapLoglmpl 
SpaceImplA 
STLeafImpl 
UtilityVMMControl 

VolAllocMap is included by 
Filelmpl PhysicalVolumelmpl 
Scavengelmpl VolAllocMaplmpl 
VolF11eMapImpl Volumelmpl 

VolA11ocMaplmpl is included by nothing 

VolFileMap is included by 
Filelmpl PhysicalVolumeImpl 
Scavengelmpl VolFileMaplmpl 
Volumelmpl 

VolFileMapImpl is inclUded by nothing 

Volume is included by 
Boot 
FileCache 
Filelmpl 
Fi lerTransferlmpl 
LogicalVolume 
PhysicalVolume 
ScavengeImpl 
SnapshotImpl 

DiagnosticPilotlmpl 
F11eCacheImpl 
F11elnternal 
KernelFile 
MarkerPagelmpl 
PhysicalVolumelmpl 
Scavenger 
SpacelmplB 

Sped a lVo 1 ume 
SubVolume 
SystemImpl 
Transact ionlmpl 
Ut il itySpacelmpl 
VolFileMaplmpl 
Volumelmpl 
Volumelnternal 

STLeafImpl 
SubVolumeImpl 
TemporaryBoot lng 
TransactionStateImpl 
Vo 1 All ocMap Imp 1 
Volumeextras 
VolumeImpllnterface 

Volumeextras is included by 
VolumeImpl 

VolumeImpl ls included by nothing 

VolumeImplInterface is included by 
PhysicalVolumelmpl VolumeImpl 

• VolumeInternal is 
FileCacheImpl 
FileInternal 
Labe 1 Trans fe r 
MarkerPageImpl 
ScavengeImpl 
SubVolumeImpl 
VolA11ocMapImpl 
VolumeImpl 

included by 
Filelmpl 
FilerTransferImpl 
LoglcalVolume 
PhysicalVolumeImpl 
SubVolume 
Vo 1 All ocMap 
VolFileMaplmpl 
VolumeImpllnterface 

X800TablesDO is included by nothing 

XferTrap ls included by 
PilotControl 
PilotNub 
Traps 

Zone is included by 
D1skChannelImpl 
FloppyChannelImpl 
MIOCCommCmdsDO 
MIOCHardwareDO 
PilotCommUt 11 
Res i dentHeapImp 1 
SMOOOlmpl 
STLeafImpl 
SwapBufferlmpl 
UserTerminalImpl 
Zone Internal 

PllotCounter 
PilotPerfMonitor 

F11eCacheImpl 
Heaplmpl 
MIOCCommlmplDO 
MIOCInte rna 100 
Res i dentHeap 
RS232CHeadFrontEndDO 
SpacelmplB 
STreelmpl 
TransactionStateImpl 
Zonelmpl 

ZoneImpl is included by nothing 

Zone Internal is included by 
Heaplmpl ResidentHeaplmpl 
ZoneImpl 
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