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-- Packed PilotD0.bootmesa (last edited by Luniewski on October 16, 1980 2:39 PM)

-- A11 RESIDENTDESCRIPTOR modules must also be IN! (An "implementation restriction of PilotControl.)

-- WARNING: If a procedure is RESIDENT, the entry vector for its containing module must also be RESIDEN
**T, If a procedure is RESIDENTDESCRIPTOR, the entry vector for its containing module must be RESIDENT
**DESCRIPTOR or RESIDENT. Finally, if a procedure is IN, the entry vector for its containing module mu
**st be IN or RESIDENT.

WART: PilotControl;

RESIDENT
BasicHeadsDO[EthernetOneHeadDO, EthernetHeadDO GMTUsingIntervalTimer, ProcessorHeadbd0,
SA4000HeadD0, SA800HeadDO, UserTerm1na1HeadDO SetGMTUsingEthernet,
StartCha1nP1ug]
SPACE [Resident],
FRAME [ResidentFrames];

RESIDENTDESCRIPTOR:
FRAME [RandomCoolFrames],
SPACE [SwappableSwapper], -- Yes, parts of the Swapper ARE swappable
SPACE [FileAttributes, FileCreate, FileDelete, FileHelperProcess,
Othello, OtherFileStuff, PhysicalVolume, Scavenger,
VFMChang1ngS1ze Volume] --FileMgr
SPACE [SpaceCodeHacking, SpaceCopying, SpaceCreate, SpaceDe]ete,
SpaceMap, SpaceMisc, SpaceRemap, :
SpaceStatusOps, SpaceUnmap, VMMgrCommon, VMMHelperProcess] -- VMMgr

SPACE [Frames, ProcessesHot, FrocessesCold], -- MesaRuntime [FrameImpl, Processes]
SPACE [SwappableSystem], -- Control [Systemlmp1]

SPACE [Abort, TransactionsCommon, TransactionsRunning];

IN:
-- The following must be IN since they are RESIDENTDESCRIPTOR
FRAME [RandomCool1Frames],
SPACE [SwappableSwapper], -- Yes, parts of the Swapper ARE swappable
SPACE [FileAttributes, FileCreate, FileDelete, FileHelperProcess,
Otheilo, OtherFileStuff, PhysicalVolume, Scavenger,
VFMChangingSize, Volume], : ‘-~ FileMgr
SPACE [SpaceCodeHacking, SpaceCopying, SpaceCreate, SpaceDelete,
SpaceMap, SpaceMisc, SpaceRemap,
SpaceStatusOps, SpaceUnmap, VMMgrCommon, VMMHelperProcess], -- VMMgr
SPACE [Frames, ProcessesHot, ProcessesCold], -- MesaRuntime [FrameImpl, Processes]
SPACE [SwappableSystem], -- Control [SystemImpl]
SPACE [SwappablieDiskDrivers], -- they make themselves resident when appropriate
SPACE [Abort, TransactionsCommon, TransactionsRunning], :
-- The following are IN due to initialization requirements ’
SPACE [CreateDelete], -- For ResidentHeap initialization
SPACE [FileMgrInitialization],
SPACE [ResidentInitialization],
SPACE [TransactionsInitialization],
SPACE [VMMgrInitialization];

NOTRAP: PilotControl, Traps;

GFT: 512;
MDSBASE: 0B;
PDABASE: 400B;
PDAPAGES: 2;
CODEBASE: 400B;
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-- UnpackedPilotD0.bootmesa (last edited by: Forrest onﬁ October 4, 1980 3:46 PM)
-- Note: This version is for the DO only! (D]ion version has different Heads.)

-- Note: A11 RESIDENTDESCRIPTOR modules must also be IN! (An impiementation restriction of PilotCont
**r01.) ’

-- Anything called from inside the FileImpl / VolumelImpl / Spacelmpl monitors must be Resident or Resid
**gntDescriptor because a pageFault would lock out the File Helper or VM Helper.

-- In the text below, configurations are in alphabetical order; within a config, alphabetically by mod
**ule or instance.

WART: PilotControl;

RESIDENT:

BasicHeadsDO[EthernetHeadD0O, EthernetOneHeadDO, GMTUsingintervalTimer,
ProcessorHeadD0, SA4000HeadD0, SA800HeadD0O, UserTerminalHeadDO,
SetGMTUsingEthernet, StartChainPlug],

Control[SystemImpl], -- Has a cleanup procedure.

DiskDrivers[DiskChannelImpl, StartChainPlug, DiskDriverSharedImpl, SA4000Imp1],

Filer[FileCacheImpl, FilerControl, FilerExceptionImpl, FilerTransferImpl,
FileTaskImpl, SubVolumelmpl],

-- Processes is temporarily resident until the replacement process is fixed

MesaRuntime[BootSwapCross, Instructions, PilotNub, Processes, Signals, Traps],

Misc[ResidentHeapImpl, StreamImpl, Util1t1esImp1 ZoneImpl],

RuntimePerf[PilotCounter, PilutPerfMonitor],

Swapper[CachedRegionImpl1A, CachedRegionImp1B, CachedSpaceImpl,

MStoreImpl1, PageFaultImpl, ResidentMemoryImpl, S1mp1eSpaceImp1
SwapBufferImpl, SwapperControl, SwapperExceptionImpl,
SwapTaskImpl],

UserTerminal[UserTerminalImp1];

RESIDENTDESCRIPTOR: )
FiteMgr[FileImpl, PhysicalVolumeImpl, VolAllocMapImpl, VolFileMapImpl, Volumelmpl,
MarkerPageImpl, Scavengelmpl],

Runtime[FrameImpl],

RuntimePerf[PilotPerfMonitor], -

Transactions[TransactionImpl, TransactionlogImpl], ~-- may be called from

-- inside the FileImpl monitor.

VMMgr[MapLogImp1], HConfig[HierarchyImpl], PConf1g[Pr03ect1onImp1] ?
VMMgr[SpaceImplA], -~ contains VM Helper process. — o~
-- SpaceImp1B is not necessary for VM Helper process. < \melfi{:){\j {? '
VVMMgr[STLeafImpl1], HConfig[STreelmpl]; s

IN:
Control[PilotControl],
FileMgr[FileImpl, PhysicalVolumeImpl, VolAllocMapImpl, VolFileMapImpl, VolumelImpl,
MarkerPageImpl, ScavengeImpl], . .
Runtime[FramelImp1],
RuntimePerf[PilotPerfMonitor],
Transactions[TransactionImpl, TransactionLogImpl],
VMMgr[MapLogImp1], HConf1g[H1erarchyImp1] PConf1g[PrOJect1onImp1]

VMMgr[SpaceImp1A],

VMMgr[SpaceImp1B], -- not necessary for VM Helper process.
VMMgr[ STLeafImpl], HConfig[STreelmpl],

VMMgr[VMMControl]; -- not necessary for VM Helper process

NOTRAP: PilotControl, Traps;

GFT: 512;
MDSBASE: 0B;
PDABASE: 400B;
PDAPAGES: 2;
CODEBASE: 400B;

-- Change Log: i .

-- Knutsen  Aug 13, 1980 11:24 AM  Made PilotControl an IN; deleted TransactionStateImpl; SpacelmplB
*#didn't need to be ResDesc o ,

-- Jose/Knutsen August 14, 1980 3:54 PM Added SA800HeadDO to HeadsDO; VMMControl didn't need to b
**o ResDesc . . :

-- McJones - August 19, 1980 5:04 PM Renamed from Pilot.bootmesa; HeadsDO=>BasicHeadsD0

== Luniewski August 22, 1980 4:49 PM Made SystemImpl (temporarily?) resident

‘-- Luniewski August 27, 1980 9:10 AM Made Processes (temporarily?) resident

--.BLyon August 28, 1980 9:29 AM Renamed Ethernet* to EthernetOne*
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-- McJones August 29, 1980 3:09 PM Deleted InterruptKey

-- HGM September 9, 1980 1:19 AM Add EthernetHead

-- McJdones September 18, 1980 11:27 AM Changed PDABASE to 400B, PDAPAGES to 2, and GFT to 512
-- Forrest September 20, 1980 3:48 PM made from DO Version
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-- UtilityPilot.bootmesa (last edited by: McJones on: September 17, 1980 1:08 PM)

WART: PilotControl;
RESIDENT: ALL;
NOTRAP: PitotControl, Traps;

GFT: 256;
MDSBASE: 0B;
PDABASE: 400B;
PDAPAGES: 1;
CODEBASE: 400B;

-- Knutsen Jul 2, 1980 12:20 PM ?
-- McJdones September 17, 1980 1:08 PM Changed PDABASE to 400B
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-- DiagnosticPilot.bootmesa (last edited by McJones on September 18, 1980 11:34 AM)

WART: PilotControl;
RESIDENT: ALL;
NOTRAP: PilotControl, Traps;

GFT: 256;
MDSBASE: 0B;
PDABASE: 400B;
PDAPAGES: 1;
CODEBASE: 4008B;

-- Fay July 23, 1980 2:59 PM ? :
-- McJones September 18, 1980 11:34 AM Changed PDABASE to 4008
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-- Germ.bootmesa (last edited by: McJones on: July 11, 1980 4:18 PM)

WART: BootSwapGerm;
RESIDENT: ALL;
NOTRAP: BootSwapGerm;

GFT: 128;
MDSBASE: 7000B;
CODEBASE: 7002B;
PDAPAGES: 1;
FRAMEPAGES: 0;

FRAMEWEIGHT:
FRAMEWEIGHT :
FRAMEWEIGHT:
FRAMEWEIGHT :
FRAMEWEIGHT:
FRAMEWEIGHT:
FRAMEWEIGHT :
FRAMEWEIGHT:
FRAMEWEIGHT:
FRAMEWEIGHT :
FRAMEWEIGHT:
FRAMEWEIGHT :
- FRAMEWEIGHT :
FRAMEWEIGHT:
FRAMEWEIGHT: 14,0;
FRAMEWEIGHT: 15,0;
FRAMEWEIGHT: 16,0;
FRAMEWEIGHT: 17,0;
FRAMEWEIGHT: 18,0;
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-- TotalPack.pack, last edited by Luniewski on: October 16, 1980 3:06 PM

-- Communication.pack, last editted by BLyon, on October 14, 1980 9:43 AM

LowestCommLevels; SEGMENT =

BEGIN

QueuesCantSleep: CODE PACK =
BEGIN
-- this stuff’is always doing sometihing when communications is on
DispatcherImpl [

MainDispatcher, PutOnGloballnputQueue, PutOnGlobalDoneQueue DummyInputer],

SystemBufferPoolImpl [ReturnFreeBuffer, GetInput:Buffer]
Queuelmpl [Enqueue, Dequeue];
ISEtIfI%HOt [StatIncr, StatBump];

QueunesHot: CODE PACK =

BEGIN

-- this stuff'is very active when some communications is runmng

Dispatcherlmpl [SendToNextNetwork];

SystemBufferPoollmpl |
GetFreeBuffer, MaybeGetFreeBuffer, GetFreeOisBuffer, MaybeGetFreeOlsBuffer
GetFreePupBuffer MaybeGetFreePupBuffer];

BufferPoollmpl [
GetFreeSendBufferFromPool, GetFreeRecelveBufferFromPool
MaybeGetFreeSendBufferFromPool, MaybeGetFreeRecelveBufferFromPool,
GetFreeSendOisBufferFromPool, GetFreeReceiveOisBufferFromPool,
GetFreeSendSppBufferFromPool, GetFreeReceiveSppBufferFromPool,
MaybeGetFreeSendOisBufferFromPool, MaybeGetFreeReceiveOisBufferFromPool,
MaybeGetFreeSendSppBufferFromPool, MaybeGetFreeReceiveSppBufferFromPool,

E%IetumSendBufferToPool ReturnRecelveBufferToPool ReturnBufferToCorrectPool]

D;

EthernetCantSleep: CODEPACK =
BEGIN
-~ this stuff'is always active if communications is turned on
IEEItEIlernetDriver [Watcher, SmashCSBs, AddEntry];
D;

EthernetOneCantSleep: CODE PACK =
BEGIN
-- this stuff'is always active if communications is turned on
EthernetOneDriver [Watcher, SmashCSBs, AddEntry];
END;

SocketsAndRouterCantSleep: CODE PACK =
BEGIN
-- this stuff is always active if communications is turned on
RoutingTableImp! [RoutingTableUpdater, FindNetworkNumber, RemoveEntry, AddEntry]
END;

EthernetOneHot: CODE PACK =
BEGIN
EthernetOneDriver [
DecapsulateBuffer, InInterrupt, AddAddressPair, DeallocateEntry Demon
E’Sﬁngequest]

EthernetHot: CODE PACK =
BEGIN
EthernétDriver [
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DecapsulateBuffer, InInterrupt, AddAddressPair, DeallocateEntry, Demon,
SendRequest];
END;

EthernetOneOut: CODE PACK =
BEGIN
EthernetOneDriver [
Outlnterrupt, EncapsulatePup, EncapsulateQOis, ForwardBuffer,
SendBuffer, SendBufferInternal, Translate, FindEntry, RemoveEntry];
END;

EthernetOut: CODE PACK =
BEGIN
EthernetDriver [
Outlnterrupt, EncapsulateQOis, EncapsulatePup, ForwardBuffer, SendBuffer,
SendBufferInternal, Translate, FindEntry, RemoveEntry]; :
END;

PhonesHot: CODE PACK =

BEGIN

PhoneNetworkDriver [
FrameAny, OISFramelt, PupFramelt, TypeOfBuffer, SendFrame,
SendWait, TranslateChannelStatus, PreemptedSending, ForwardFrame,
Receiver, Await.AndDisposeOfFrame, StatsNop, InterruptNop, ‘
DoGet, StatusChangeWait, ProcessStatusChange, Statlncr, StatBump,
EnqueueSend, Sender, DequeueSend}];

END;

PhonesHalfDup: CODE PACK =

BEGIN
HalfDuplexImpl [
TimerProcess, WaitTimer, StartTimer, SetTimer, WaltToSend
SendCompleted, CheckForTurnAround NotifyOurTurnToSend,
~ AwaitCTS, SendL.TA, ClearOurTurn, AwaitNoSending, Statlncr,
EStatBump, MAIN, Initialize, Destroy];
ND;

SocketsAndRouterHot: CODE PACK =
BEGIN
SocketImpl [PackageIntoCrate]
RouterImpl [ReceivePacket, DeliveredToLocalSocket, PacketHit];
PilotCommUltil [CopyLong];
ChecksumsImpl [TestChecksum]
END;

SocketsReceive: CODE PACK =
BEGIN
Socketlmpl [Get, TransferWait, TransferWautAny, GetPacket];
END;

SocketsAndRouterSend: CODE PACK =

BEGIN

SocketImpl [Put, PutPacket];

RouterImpl [SendPacket, SendBroadcastPacket];

RoutingTableImpl [
FindNetworkAndTransmit, NotifyTransmitCompleted, ForwardPacket
FindDestinationRelativeNetID]; ,

ChecksumsImpl [SetChecksum];

END;
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Cool: CODEPACK =

BEGIN

Queuelmpl [Queuelnitialize, QueueC]eanup]

BufferPoollmpl |
ReturnBufferToPool, ReturnReceiveBufferToCorrectPool, EnumerateBuffersInPool]

SystemBufferPoollmpl [
GetSystemBufferPool, GetWordsPerlocb, GetBufferParms, BuffersLeft,
DataWordsPerPupBuffer]; -

RouterImpl [AssignQOisAddress];

SocketImpl [AssignNetworkAddress];

Boss [GetDeviceChain};

EthernetOneDriver [GetEthernetHostNumber];

END;

SocketCreation: CODE PACK =
BEGIN
RouterImpl [AddSocket, AssxgnDestmauonRelatweOlsAddress]
SocketImpl [
Create, Createlnternal, SetWaitTime, MilliSecondsToPulses, GetBufferPool],
BufferPoolImpl [BufferpoolMake]
PilotCommUtil [AllocateBuffers, Allocatelocbs, LockBuffers];
END;

SocketDeletion: CODE PACK =
BEGIN
SocketImpl [Delete, Abort, Reset, GetStatus];
RouterImpl [RemoveSocket];
BufferPoollmpl [BufferPoolDestroy];
SystemBufferPoollmpl [FreeQueueDestroy];
PilotCommUtil [Freelocbs, FreeBuffers, UnlockBuffers];
END;

RouterCool: CODEPACK =
BEGIN
RouterImpl [
FindMyHostID, GetOisPacketTextLength, SetOisPacketTextLength,
SetOisPacketLength, SetOisStormy, SetOisCheckit, SetOisDriverLoopback];
RoutingTableImpl [
AddNetwork, AddNetworkLocked, RemoveNetwork, RemoveNetworkLocked,
E?\Llal;eChanged ProbeAnInternetRouter, FindNetwork];

QueunesCool: CODE PACK =
* BEGIN

DispatcherImpl [
DummyAddDelete, DummyBroadcaster, DummyStateChanged GetPupRouter
GetOisRouter];

SystemBufferPoolImpl [
DataWordsPerRawBuffer, DataWordsPerOisBuffer, DataWordsPerSppBuffer,
GetClumpOfPupBuffers]; :

BufferPoollmpl |
ReturnSendBufferToCorrectPool, BuffersLeftInPool SendBuffersLeftInPool
ReceiveBuffersLeftInPool];

Queuelmpl [ExtractFromQueue];

END;

PhonesCool: CODE PACK =
BEGIN
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PhoneNetworkDriver [
MAIN, ActivateTransporter, KillTransporter, CreatePhonePath, PreemptCleanup,
Initialize, Destroy, CreateSendReceiveProcesses, CheckPath,
RemoveSendReceiveProcesses, NotifySenderToGoAway, NotifyDialComplete,
WaitDialComplete];

PhoneNetworkImpl [
MAIN, FindPhonePath, KnowAboutPhonePath, ForgetAboutPhonePath,
AppendString];

E

CommonCold: CODEPACK =
BEGIN
PilotCommUtil [SecondsToTocks, MsToTocks];
Boss [GetGiantVector, AddDeviceToChain, RemoveDeviceFromChain,
SmashDeviceChain, GetNthDevice, GetNetworkID, SetNetworkID];
DispatcherImpl [SetOisRouter, SetPupRouter];
SystemBufferPoollmpl [AdjustBufferParms, SetWordsPerlocb];
EthernetOneDriver [AdjustLengtoOfD0EthernetInputQueue];
EthernetDriver [AdjustLengtoOfD0EthernetInputQueue];
%outingTableImpl [SetRouterFunction, GetRouterFunction]; -
NID; ,

CommunicationTurnOn: CODE PACK =

BEGIN

-- start-up + finish-up procedures

CommunicationControl [OiscpPackageMake];

Boss [OiscpPackageReady, CommPackageReady, CommPackageGo];

EthernetDriver [
MAIN, CreateDefaultEthernetDrivers, CreateAnEthernetDriver, SetupEthernetDnver,
AcnvateDnver]

EthernetOneDriver [
MAIN, CreateDefaultEthernetOneDrivers, CreateAnEthemetOneDnver
SetupEthemetOneDnver ActwateDnver]

PilotCommUtil [Zero];

DispatcherImpl [DispatcherOn];

SystemBufferPoollmpl [FreeQueueMake];

RouterImpl [OisRouterOn]; -

RoutingTableImpl [RoutingTableOn];

SocketImpl [SocketOn];

END;

CommunicationTurnOff: CODE PACK =
BEGIN
CommunicationControl [OiscpPackageDestroy];
Boss [CommPackageOff];
EthernetDriver [DeactivateDriver, DeleteDriver];
EthernetOneDriver [DeactivateDriver, DeleteDriver];
DispatcherImpl [DispatcherOff];
RouterImpl [OisRouterOff];
RoutingTableImpl [RoutingTableOff];
END;

CommunicationDeepFreeze: CODE PACK =
BEGIN .
-- in order of STARTs
CommunicationControl [
MAIN, InitializeCommunication, StartupCommumcatlon]
StatsHot [MAIN];
PllotCommUul [MAIN, CaptureErrors DefaultErrorHandler, Glitch];
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Boss [MAIN];
SystemBufferPoollmpl [MAIN];
Queuelmpl [MAIN];
BufferPoollmpl [MAIN];
DispatcherIlmpl [MAIN];
ChecksumsImpl [MAIN];
RouterImpl [MAIN];
RoutingTableImpl [MAIN];
SocketImpl [MAIN];

END;

SocketsAndRouterINRs: CODE PACK =
BEGIN
RoutingTableImpl | .
InternetRouterServer, SendRoutingInfoResponse, RoutingInformationPacket];
ChecksumsImpl [IncrOxsTransportControlAndUpdateChecksum]
END;

ShitCan: CODE PACK =
BEGIN
Bess [GetDoStats, GetUseCount];
ChecksumsImpl! [SlowlyComputeChecksumy];
SystemBufferPoollmpl [
GetClumpOfRppBuffers, GetFreeRppBuffer, MaybeGetFreeRppBuffer]
END;
END;

HighCommLevels: SEGMENT =
BEGIN
Hot: CODEPACK =
BEGIN
PacketStreamInstance [
TakeFromUser, GetForUser, WaitForAttention,
ReturnGetSppDataBuffer, SendSystemPacket, PutPacketOnSocketChannel,
Retransmitter, Receiver, GotSequencedPacket, AttenUOnPacketProcessed,
UpdateAttnSeqTable, GotErrorPacket];
NetworkStreamInstance [SendNow, FlushOutputBuffer];
END;

Warm; CODEPACK =
BEGIN
NetworkStreamInstance [
GetByte, GetWord, GetBlock, PutBlock, PutByte, PutWord, SetSST
SendAttention, WaltAttentxon] ‘
END;

Cool: CODEPACK =

BEGIN

PacketStreamInstance |
MAIN, SuspendStream, SuspendStreamLocked, SetWaitTime,
FindAddresses, GetSenderSizeLimit, EstablishThisConnection, :
ActivelyEstablish, WaitUntilEstablished, Delete, MilliSecondsToPulses];

PacketStreamMagr |
MAIN, Make, Destroy, GetUniqueConnectionID, InsertIntoConnectlonTable
RemoveFromConnecﬂonTable ConnecnonAlreadyThere]

NetworkStreamInstance [MAIN, Delete];

NetworkStreamMegr [
MAIN, Create, AssignNetworkAddress, FindAddresses, SetWaJtTnne
CreateLlstener DeleteListener, CreateTransducer, Close, CloseReply,




-- TotalPack.pack, last edited by Luniewski on: October 16, 1980 3:06 PM

Listen];
END;

TheEchoServer: CODEPACK =
BEGIN
EchoServerImpl [MAIN, CreateServer, DeleteServer, EchoServer];
END; ’
END;

-- ControlPack 1last edited by Luniewski September 2, 1980 12:11 PM

Control: SEGMENT =
BEGIN

ResidentSystem: CODEPACK =
BEGIN .
SystemImpl [InitializeUIDCleanup]; -- A cleanup procedure
END;

SwappableSystem: CODEPACK =
BEGIN
SystemImpl EXCEPT Initialization, ResidentSystem;
END;

Initialization: CODE PACK =
BEGIN
PilotControl;
‘SystemImpl [MAIN];
END;

END;

-- DiskDriversPack last edited by Forrest September 20, 1980 8:16 PM

DiskDrivers: SEGMENT =
BEGIN -

Resident: CODEPACK =
BEGIN
DiskChannellmpl EXCEPT Initialization;
DiskDriverSharedImpl EXCEPT Initialization;
SA4000Impl EXCEPT Initialization;
DiskDrivers.StartChainPlug [Start];
END;

SwappableDiskDrivers: CODEPACK =
BEGIN
FloppyChannellmpl EXCEPT Initialization;
SA800Impl EXCEPT Initialization;
END;

Initialization: CODEPACK =
BEGIN .

- DiskChannellmpl [MAIN];
DiskDriverSharedimpl [MAIN];
FloppyChannellmpl [MAIN, RegisterDrives];
SA4000Impl [InitGlobals, MAIN, RegisterDrives];
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SA800Impl [MAIN, RegisterDriverProcs];
DiskDrivers.StartChainPlug [MAIN];
END;

END;

-- FileMgrPack last edited by Luniewski October 14, 1980 8:51 AM.

FileMgr: SEGMENT =
BEGIN

-== The hottest pack - in the center of the page fault loop

FileHelperProcess: CODEPACK =

BEGIN

FileImpl [FileHelperProcess, GetFileDescriptorSignals, GetFlleDescnptor]

VolAllocMapImpl [Close];

VolFileMapImpl [Close, ContextSet, Find, Get, GetPageGroup, Lower, ReadNext];

-- We include GetAttributes, GetLabelString, GetLogicalRootPage and GetStatus here as they fit and are (or are presumed
tobe) called frequently called in the development environment

Volumelmpl [Activate, Deactivate, GetAttributes, GetLabelString, GetLogicalR ootPage, GetNext,
GetStatus, LogicalVolumeFind, LVGetEntryPointer, LVGetStatus, VolumeAccess];

END;

-- Procedures needed by the VMM HelperProcess

VMMHelperProcs: CODEPACK =
BEGIN
FileImpl [GetFileAttributes];
END;

-- Volume File Map growing/shrinking

VEFMChangingSize: CODEPACK =
BEGIN
VolAllocMapImpl [AccessVAM, AllocPageGroup, FreePageGroup];
VolFileMapImpl [CreateVPage, Delete, DeletePageGroup, FreeVPage, Insert, InsertPageGroup,
‘Merge, PutNext, Split, Xtra];
END,

-- File Creation

FileCreate: CODEPACK =
BEGIN
FileImpl [Create, CreateWithID, CreateWithIDExternal, CreatethIDInternal TmpsEnter,
TmpsGet, TmpsGrow];
END;

-- File Deletion

FileDelete: CODEPACK =
BEGIN
FileImpl [Delete, DeleteCommon, DeleteFlleOnVolumeIntemal Deletelmmutable,
~ TmpsRemove];
END;

-- File Attributes

FileAttributes: CODEPACK =
BEGIN
FileImpl [ChangeAttributes, ChangeAttributesInternal, GetAttributes, GetSize, IsOnVolume,
MakeImmutable, MakeMutable, MakePermanent, MakeTemporary, SetSize, Set81ze1ntemal];
END; ‘ o

-- Used by map logging
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Maplogging: CODEPACK =
BEGIN
FileImpl [GetFilePoint, GetVIDAndGroup];
END;

-- Miscellaneous File stuff

OtherFileStuff: CODEPACK =
BEGIN
FileImpl [GetBootLocation, MakeBootable, MakeBootableOrUnbootable, MakeUnbootable,
SetDebuggerFiles];
END;

-- Transactions related stuff

TransactionRelated: CODEPACK =
BEGIN
FileImpl [LogContents, TxCreate, TxMakePerm, TxSetSize];
END;

-- Scavenging stuff

Scavenger: CODEPACK =

BEGIN

Scavengelmpl[Vam, DeleteLog, DeleteLogFile, DeleteOrphanPage GetLog, ReadBadPage,
ReadOrphanPage, RewritePage, Scavenge, OpenScavengeContext, CreateLogFile,
CloseScavengeContext, OpenLogFile, PutWords, EnumerateFiles, PutHeader, CloseLogFile,
GetBadList, ScavengeVolume, VamFind, Vfim, VamSize, VamlInit, VamMarkBadPage,
VamPieceErase, VamPieceRebuild, VfmPieceR ebuild];

VolFileMapImpl [Ithap]

Volumelmpl [Bengcavengmg, EndScavenging];

END;

-- Volume stuff - it should seldom be used

Volume: CODEPACK =

BEGIN

FileImp! [CloseVolumeAndFlushFiles, DeleteTempsInternal, DeleteTmpsIntemalNew
DeleteTmpsInternalOld, OpenVolumeAndDeleteTemps];

VolFileMapImpl [GetNextFile];

Volumelmpl [Close, CloseLogicalVolume, GetRootFile, IsOnServer, Open, OpenLoglcalVolume
OpenLogicalVolumelnternal, OpenVolume, PutRootFile, SetRootFile, SignalVolumeAccess];

END; : ‘ ,

= PhysicalVolume stuff- it should seldom be used

PhysicalVolume: CODEPACK =

BEGIN

MarkerPagelmpl [Enter, EnterMarkerID, Find, FindInternal, Flush];

PhysicalVolumeImpl [AssertNotAPilotVolume, AssertPilotVolume, AwaitStateChange,
CheckPhysicalRootLabel, DriveSize, FinishWithNonPilotVolume, GetAttributes, GetDrive,
GetHandle, GetHints, GetNext, GetNextDrive, GetNextLogicalVolume, GetPVDrive,
InterpretHandle, IsReady, Offline, PhysicalR ootPageAccess, PhysicalRootPageAccessInternal,
PhysicalR ootPageCheck, PhysicalRootPageMap, PhysicalR ootPageUnmap,

Physical VolumeOffLineInternal, PhysicalVolumeOnLineInternal, RegisterPvInfo,

- RegisterSubvolumeMarker, ValidateDrive];

VolumelImpl [CheckLogicalVolume, EnterLV, FindLogicalVolume, GetLVStatus,
LogicalVolumeCheck, LogicalVolumeDebuggerCheck, LogicalVolumeLike,
LogicalVolumeOffLine, L VDecrementPieceCount, PinnedFileEnter, PinnedFileFlush,
ReadAndCheckLogicalRootLabel, RegisterLogicalSubvolume, Register VFiles,

- SubvolumeOffline, SubvolumeOnline, UnregisterVFiles, VFileEnter];

END; ' : :

-- Code used primarily by Othello
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Othello: CODEPACK =

BEGIN

MarkerPageIlmpl [CreateMarkerPage, GetNextPhysxcalVqume MarkerPageMap,
MarkerPageUnmap, UpdateLogicalMarkerPages, UpdatePhysicalMarkerPages];

PhysicalVolumelmpl [AccessPhysical VolumeRootPage, CreateLogical Volume,
CreatePhysical Volume, EraseLogicalVolume, GetContainingPhysicalVolume,
GetNextBadPage, GetNextSubVolume, GetPhysicalVolumeAttributes,
GetPhysical VolumeBootFiles, GetSubVolumeAttributes, MarkPageBad, -
SetPhysicalVolumeBootFiles];

Volumelmpl [DriveSize, GetContainingPhysicalVolume, GetLogicalVolumeBootFiles, GetType,
LogicalVolumeCreate, Logical VolumeErase, SetLogicalVolumeBootFiles];

END;

-- The coldest pack - initialization code

FileMgrInitialization: CODEPACK = -- initially resident
BEGIN _
FileImpl [InitializeFileMgr, MAIN, Move, Pin]; -- Pin is only called by PilotControl. Move is here only since it is
unimplemented. ReplicateImmutable is also implicitly here as it is the same procedure body as Move.
MarkerPagelmpl [MAIN];
PhysicalVolumelImpl [InitDisks, MAIN]
Scavengelmpl [Initialize, MAIN];
VolAllocMapImpl [MAIN];
VolFileMapImpl [MAIN];
Volumelmpl [OpenlnitialVolumes, MAIN];
END;
END;
-- FilerPack 1ast edited July 10, 1980 1:20 PM by Luniewski.

. Filer: SEGMENT =
BEGIN

-- Resident cbde - by definition!

Resident: CODEPACK =
BEGIN
FileCachelmpl EXCEPT Initialization;
FilerExceptionImpl EXCEPT Initialization;
FilerTransferImp! EXCEPT Initialization;
FileTaskImpl EXCEPT Initialization;
SubVolumelmpl EXCEPT Initialization;
END;

== Initialization code

Initialization: CODE PACK = -- initially resident
BEGIN
FileCacheImpl [Initialize, MAIN];
FilerControl;
FilerExceptionImpl [MAIN];
" FilerTransferImp! [MAIN];
FileTaskImpl [MAIN];
SubVolumelmpl [MAIN];
END;
END;

-- MesaRuntimePack 1last edited by Lun1ewsk1 October 16, 1980 11:33 AM

‘MesaRuntime: SEGMENT =
BEGIN A

Resident: CODEPACK =
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BEGIN

BootSwapCross EXCEPT Initialization;

Instructions EXCEPT Initialization;

PilotNub EXCEPT Initialization;

Processes [Yield];

Signals EXCEPT Initialization;

Traps EXCEPT Initialization;

-- make these resident so BootButton will always work

-- and on the Dandelion the funny memory crockery will work
SnapshotImpl [BootButton, InLoadFromBootLocation];
END;

Frames: CODEPACK =
BEGIN
Framelmpl EXCEPT Initialization;
END,

ProcessesHot: CODEPACK =
BEGIN

Processes [CheckProcess, Detach, End, Fork, GetPriority, MsecToTicks, Pause, SecondsToTicks,

SetPriority, SetTimeout, TicksToMsec];
END; :

ProcessesCold: CODEPACK =
BEGIN
Processes EXCEPT Initialization, ProcessesHot, Resident;
END;

InLoadOutLoad: CODEPACK =
BEGIN
SnapshotImpl [BootFromFile, BootFromVolume BootFromPhy51ca1Volume GetBootFileSize,
GetDevice, InLoad, OutLoad];
END;

SnapshotMisc: CODEPACK =
BEGIN
SnapshotImpl [InstallPhysical VolumeBootFile, InstallVolumeBootFile, MakeBootable
MakeUnbootable];
END;

Initialization: CODE PACK =
BEGIN
BootSwapCross [MAIN]; _
Framelmpl [InitializeFrames, MAIN];
Instructions [Initialize, MAIN];
PilotNub [InitializeInterrupt, InitializePilotNub, Install, MAIN]
Processes [Initialize, MAIN];
Signals [Initialize, MAIN];
SnapshotImpl [InitializeSnapshot, MAIN];-
Traps [Initialize, MAIN];
END;

END;

-- MiscPack 1last edited by Luniewski October 16, 1980 2:08 PM

Misc: SEGMENT =
BEGIN ‘

10
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Resident: CODEPACK =
BEGIN
ResidentHeapImpl [FreeNode, LargeNode, MakeNode, Node81ze RelativePointerToPointer,
SplitNode, WordsToPages];
StreamImp! [ByteBIt];
UtilitiesImpl EXCEPT Initialization;
Zonelmpl [AddSegment, FreeNode, MakeNode, Split, SplitNode, ValidateZone];
END;

Streams: CODEPACK =
BEGIN
StreamImpl EXCEPT Initialization, Resident;
END;

-- The following code packs are non-resident and depend upon the resident heap only creéting, deleting, sintting nodes and adding
segments.

Nodes: CODEPACK =
BEGIN
HeapImpl [Expand, ExpandHeap, ExpandMDS, FreeLargeOrRegularNode FreeMDSNode,
FreeNode, MakeLargeNode, MakeMDSNode, MakeNode MakeSpace, Narrow,
PagesForNewSegment]
END;

HeapPruning: CODEPACK =
BEGIN
HeapImpl [EnumerateSpaces, Prune, PruneHeap, PruneMDS, SpaceFromLongPomter]
Zonelmpl [GetAttributes, GetSegmentAttnbutes RemoveSegment]
END;

Attributes: CODEPACK =
BEGIN
HeapImpl [GetAttributes, GetAttributesHeap, GetAttributesMDS];
Zonelmpl [NodeSize];
END;

CreateDelete: CODEPACK =
BEGIN
HeapImp! [Create, CreateHeap, CreateMDS, Delete, DeleteHeap, DeleteMDS, FreeSpace,
MakeResidentHeap, MakeResidentMDS, MakeSwappableHeap, MakeSwappableMDS];
Zonelmpl [Create];
END;

. Miscellaneous: CODEPACK =
BEGIN
HeapImpl [CheckOwner, MakeResident, MakeSwappable]
END;

Checking CODEPACK =
BEGIN
HeapImpl [SetChecking, SetCheckmgHeap, SetCheckingMDS];
Zonelmpl [CheckNode, CheckZone, SetChecking];
END;

. Initialization: CODEPACK =

BEGIN
HeapImpl [InitializeHeap, MAIN};
RemdentHeapImpl [InitializeResidentHeap, MAIN]
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StreamImpl [InitializeStream, MAIN];
UtilitiesImpl [InitializeUtilities, MAIN];
Zonelmpl [InitializeZone, MAIN];
END;

END;

-- RuntimeLoaderPack 1last edited by Sandman October 7, 1980 10:47 AM

Runtimel oader: SEGMENT =
BEGIN

LoaderUnloaderCommon; CODEPACK =
BEGIN
BcdOperations [ProcessModules];
Pilot‘%,oadirSu?port [CloseLinkSpace, FreeSpace, GetSpace, OpenLinkSpace, ReadLink,
riteLink];
PilotLoadState [AcquireBcd, EnterModule, GetMap, GetModule, InputLoadState, ReleaseBcd,
ReleaseloadState, ReleaseMap};
END;

Loader: CODEPACK =

BEGIN

BcdOperations [ProcessConfigs, ProcessExports, Processlmports ProcessSegs];

PilotLoaderCore [AssignControlModules, BadVersion, BindImports, CheckTypes, ConvertLink,
EqualNames, EqualVersions, LoadModules, New, NextMuIUpleOfFour ProcessFramePacks,
ProcessLinks, ProcessTypeMap, GetModule, Sethk] ,

PilotLoadState [MapConﬁgToReal]

PilotLoaderSupport [AllocateCodeSpaces, AllocateFrames, AppendName, BadFile, DestroyMap,
FindCode, FindMappedSpace, FindSegments, FmdSPHandle InitBinding, InmahzeMap,
InvalidModule, Load, LoadBcd, LoadConfig, NewConfig, ReleaseBinding, ReleaseCode,
ReleaseFrames, Run, RunConfig, SgiToLP];

PilotLoadState [Bchxports BedExportsTypes, BecdUnresolved, UpdateLoadState]

END,

Unloader: CODEPACK =
BEGIN
PilotLoadState [EnumerateBcds MapRealToConfig, RemoveConfig};
PilotUnLoader EXCEPT RunUmeLoaderInmahzatmn
END;

Misc: CODEPACK =
BEGIN
BcdOperations [FindName, ModuleVersion, ProcessExternals, ProcessFiles, ProcessNames
ProcessSpaces]; .
PilotLoadState [EnumerateModules, ForceDirty];
END;

RunumeI_,oaderImtlahzatmn CODE PACK =
BEGIN ' '
BcdOperations [MAIN];
PilotLoaderCore [MAIN];
PilotLoaderSupport [MAIN];
PilotLoadState [InitializePilotLoadState, MAIN];
PilotUnLoader [MAIN]
END; .
END;

- RuntlmePerfPack last edited by Forrest September 20, 1980 7:30 PM
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RuntimePerf: SEGMENT =
BEGIN

Resident: CODEPACK =
BEGIN
PilotCounter EXCEPT Initialization;
PilotPerfMonitor EXCEPT Initialization;
END;

Initialization: CODE PACK = -- Initially swapped in
BEGIN ‘
PilotCounter [InitializePilotCounter, MAIN];
PilotPerfMonitor [InitializePilotPerfMonitor, MAIN];
END;
END;
-- SwapperPack last edited August 27, 1980 4:49 PM by Luniewski.

Swapper: SEGMENT =
BEGIN

Resident: CODEPACK =
BEGIN
CachedRegionImplA EXCEPT Initialization;
CachedRegionImplB EXCEPT Initialization;
CachedSpacelmpl EXCEPT Initialization;
MStoreImpl EXCEPT Initialization;
PageFaultImpl EXCEPT Initialization;
ResidentMemoryImpl EXCEPT Initialization;
SwapBufferImpl EXCEPT Initialization;
SwapperControl EXCEPT Initialization;
SwapperExceptionImpl EXCEPT Initialization;
SwapTaskImpl EXCEPT Initialization;
END;

SwappableSwapper: CODEPACK =
BEGIN
SimpleSpacelmpl EXCEPT Initialization;
END;

Initialization; CODEPACK =
BEGIN
CachedRegionImplA [InitializeInternal, InmahzeReglonCacheA ImnahzeReglonCacheB MAINL
CachedRegionImplB [Initialize, MAIN];
CachedSpaceImpl [MAIN];
MStorelmpl [Initialize, InitializeMStore, MAIN];
PageFaultImpl [MAIN];
ResidentMemoryImpl [InitializeResidentMemoryA, InmahzeRemdentMemoryB MAIN]
SimpleSpaceImpl [AllocateVM, Create, DescribeSpace, DescribeSpacelnternal,
Disablelnitialization, HandleFromPage, InitializeSimpleSpace, MAIN, SuperFromPage]
SwapBufferImpl [ImuahzeSwapBuffer MAIN];
SwapperControl [InitializeSwapper, MAIN];.
SwapperExceptionImpl [MAIN];
SwapTaskImpl [MAIN];
END;
END;
-~ TransactionsPack (Last edited by Gobbel October 2, 1980 11:13 AM)

Transactions: SEGMENT =
BEGIN
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RunningTransaction: CODEPACK =
BEGIN
TransactionLogImpl [AssureLogRoom, Loglnternal];
TransactionStateImpl [AddToTransaction, Log, MakeNode, MaybeCrash, NullProc,
UpdateStateFile, WithdrawFromTransaction];
END;

AbortBeginCommitCommon: CODEPACK =
BEGIN
TransactionImpl [ReleaseLog, ReleaseLogInternal];
TransactionStateImpl [FreeNode, NoMoreOperations, ReleaseTransaction];
END;

BeginTransaction: CODEPACK =
BEGIN
TransactionStateImpl [Begin];
END;

Abort: CODEPACK =
BEGIN
. TransactionImpl [Abort, RestoreFilesInTransaction];.
END;

Commit: CODEPACK =
BEGIN
TransactionImpl [Commit];
TransactionStateImpl [RecordCommit];
END;

Transactionslnitialization: CODEPACK =
BEGIN
Transacnonlmpl [CheckState, CompareStateEdition, DisableTransactions,
InitializeTransactionData, MAIN, RecoverState, RecoverTransactions, VahdateLogFlle]
Transactionloglmpl [ImtlahzeLogsA InitializeLogsB, MAIN]; :
TransaCUOnStateImpl [ImuahzeStateA InitializeStateB, MAIN, SetCrashProcedure]
END; .
END;

-- UserTerminalDriverPack last edited by Luniewski July 29 1980 4:41 PM

UserTerminalDriver; SEGMENT =
BEGIN

Resident: CODEPACK =
BEGIN
UserTerminallmpl EXCEPT Initialization;
END; .

Initialization: CODE PACK =
BEGIN
UserTerminalDriver.StartChainPlug [MAIN, Start]; -- Explicit qualification is needed to avoid ambiguous
references when all of Pilot is packaged via a merged segment.
UserTerminallmpl [MAIN, Start];
END;
END;

-- YMMgrPack 1last edlted by Luniewski October 16, 1980 2:59 PM

VMMegr: SEGMENT =
BEGIN ,

VMMHelperProcess: CODEPACK =

14
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BEGIN

HierarchyImpl [Touch, LoadDesc];

ProjectionImpl [Touch, Get];

SpacelmplA [VMMHelperProcess);

STLeafImpl [Close, Open]; b

STreelmpl [Get, KeyFromPDesc, Searchleaf, SearchRoot, Update UpdateRoot]
END;

\

SpaceOpsCommon: CODEPACK =
BEGIN
-~ we include the operations needed to get space handles from long pointers here as most clients will keep pointers to spaces
instead of space handles, thus necessitating a translation before calling into the Space operations. GetAttributes is
included here: 1) it fits, and 2) in the development environment, it is frequently called from

HeapImpl. SpaceFromLongPointer which is called from HeapImpl. PruneM DS which is frequently called. The presence of
GetAttributes here =D FindFirstWithin must also be here.

HierarchyImpl [GetDescriptor, FindFirstWithin, GetlInterval, Update]
ProjectionImpl [TranslateLevel];
_ .~ MapLogImp! [WriteLog];
ProjectionImpl [ForceOut];

SpacelmplA [ApplyTolnterval, ForAllRegions, GetAttributes, GetHandle
PageFromLongPointer];

CpacelmplB [EnterSpace, GetSpaceDesc JoinTransaction, Processzdow
ReleaseDefaultWindow];

END;

SpaceStatusOps: CODEPACK =
BEGIN
SpacelmplA [Activate, ApplyToSpace, Deactivate, ForceOut, Kill];

SpacelmplB [MakeReadOnly, MakeWntable]
END;

SpaceMap: CODEPACK =
BEGIN
SpacelmplB [Map];
STLeafImpl [AllocateWindow];
END;

SpaceUnmap: CODEPACK =
BEGIN
SpacelmplB [Unmap, UnmapInternal]; '
 STLeaflmpl [DeallocateWindow]; -- Also used by SpaceImpl Remap
END;

SpaceCreate: CODEPACK =
BEGIN
HierarchyImpl [Insert]; ‘
ProjectionImpt [Split];
SpacelmplA [Create, CreateAligned, CreateUmformSwapUmts CreateInternal] :
STLeafImpl [Create];

STreeImpl [AllocateRoot, ExpandRoot, Insert]
END;

SpaceDelete: CODEPACK =
BEGIN
HierarchyImpl [Delete];
ProjectionImpl [DeleteSwapUnits, Merge];
SpacelmplA [Delete, DeleteSwapUnits, DeleteIntemal]
STLeafImpl [Delete];
STreelmpl [Delete];

15
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END;

SpaceCopying: CODEPACK =
BEGIN -
SpaceImplB [Copyln, CopyOut, GetCopylnfo];
END;

SpaceTransactions: CODEPACK =
BEGIN
SpacelmplB [ReleaseFromTransaction];
END;

SpaceRemap: CODEPACK =
BEGIN
SpacelmplB [Rernap]
END;

SpaceCodeHécking: CODEPACK =
BEGIN
SpacelmplA [CreateForCode, MakeGlobalFrameResident, MakeGlobalFrameSwappable,
MakeProcedureResident, MakeProcedureSwapypable, MakeResident, MakeSwappat le,
MaxIntervalForCode, SpaceForCode];
END;

SpaceMisc: CODEPACK =
BEGIN
HierarchyImpl [ValidSpaceOrSwapUnit];
SpaceImplA [LongPointerFromPage, GetWindow, LongPointer, Pointer, VMPageNumber];
END;

VMMgrlnitialization: CODEPACK =
BEGIN
HierarchyImpl [MAIN];
MapLoglmpl [Initialize, MAIN];
ProjectionImpl [MAIN];
SpacelmplA [InitializeInternal, InitializeSpace, MAIN];
SpacelmplB [HandleWriteProtectTrap, InitializeSpaceImplB, MAIN, WriteProtectTrap];
STLeafImpl [AllocateMapLogFlle InitVMMgrStore, InitSTLeaf, MAIN]
STreelmpl [Initialize, MAIN];
VMMCor]nrol [CreateSpace, FillHierarchy AndProjection, ImUahzeVMMgr Ileagnosthllot,
MAIN};
END;
END;
— TestPilotPack last edited by Luniewski October 16, 1980 2:11 PM

TestPilotResident: SEGMENT MERGES Control, DiskDrivers, Filer, MesaRuntime, Misc, RuntimePerf,

Swapper, UserTerminalDriver =
BEGIN
-- This segment merges all of the resident code so as to minimize resident breakage

Resident: CODEPACK =
BEGIN
Control.ResidentSystem;
DiskDrivers.Resident; -
Filer.Resident;
MesaRuntime.Resident;
Misc.Resident;
RuntimePerf.Resident;

16
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Swapper.Resident;

UserTerminalDriver.Resident

END;
Control.SwappableSystem;
DiskDrivers.SwappableDiskDrivers;
MesaRuntime.Frames;
MesaRuntime.ProcessesHot;
MesaRuntime.ProcessesCold;
MesaRuntime.InLoadOutLoad;
MesaRuntime.SnapshotMisc;
‘Misc.Nodes;
Misc.HeapPruning;
Misc.Attributes;
Misc.Checking;
Misc.CreateDelete;
Misc.Miscellaneous;
Misc.Streams;
Swapper.SwappableSwapper;

ResidentlInitialization: CODEPACK =
BEGIN
Control.Initialization;
DiskDrivers.Initialization;
Filer.Initialization;
MesaRuntime.Initialization;
Misc.Initialization;
RuntimePerf Initialization;
Swapper.Initialization;
UserTerminalDriver.Initialization
END;

END;

SwappableStore: SEGMENT MERGES FileMgr, Transactions, VMMgr =
BEGIN

-- This segment merges all of the swappable code in the Store config

- FileMgr.FileHelperProcess;

VMMHelperProcess: CODEPACK =
BEGIN
VMMgr.VMMHelperProcess;
FileMgr.VMMHelperProcs;
END;

FileMgr.VFMChangingSize;
FileMgr.FileCreate;
- FileMgr.FileDelete;
FileMgr.FileAttributes;
FileMgr.OtherFileStuff;

_ FileMgr.Scavenger;
FileMgr.Volume;
FileMgr.PhysicalVolume;
FileMgr.Othello;
Transactions.Abort;

VMMgrCommon: CODEPACK =
BEGIN
FileMgr.MapLogging;
VMMegr.SpaceOpsCommon,;
END; )

VMMgr.SpaceStatusOps;
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VMMgr.SpaceMap;
VMMgr.SpaceUnmap;
VMMgr.SpaceCreate;
VMMgr.SpaceDelete;
VMMgr.SpaceCopying;
VMMgr.SpaceRemap;
VMMgr.SpaceCodeHacking;
VMMgr.SpaceMisc;

TransactionsRunning: CODEPACK =
BEGIN
FileMgr.TransactionRelated;
Transactions.RunningTransaction;
VMMegr.SpaceTransactions;

END;

TransactionsCommon: CODEPACK =
-- Merged from AbortBeginCommitCommon, BegTransaction, Commit, VMMgr.SpaceTransactions. This assumes that commiting
a transacion is the normal mode of operation and that aborting is "rare".
BEGIN
Transactions.AbortBeginCommitCommon;
Transactions.BeginTransaction;
Transactions.Commit;
END;
FileMgr.FileMgrlInitialization;
Transactions.TransactionsInitialization;
VMMgr.VMMgrlnitialization;

END;
ResidentFrames: FRAMEPACK =
i BEGIN
-- Control
SystemImpl;
PilotControl; -- Must be resident due to its exported variables
-- DiskDrivers :
DiskChannellmpl;
DiskDriverSharedImpl;
FloppyChannellmpl;

SA4000Impl; -- Must be resident until Pilot knows kow to dynamically make it resident
SA800Impl; -- Must be resident until Pilot knows how to dynamically make it resident
-- Filer '
FileCachelmpl;
FilerExceptionlmpl;
FilerTransferImpl;
FileTaskImpl;
SubVolumelmpl;
-- MesaRuntime
BootSwapCross;
Instructions;
PilotNub;
Processes;
Signals;
_ SnapshotImpl;
Traps;
- Misc
ResidentHeapImpl; :
Utilitiesimpl; : ’
Zonelmpl;
=- RuntimePerf
PilotCounter;
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PilotPerfMonitor;

-- Swapper

CachedRegionlmplA;

CachedRegionlmplB;

CachedSpacelmpl;

MStorelmpl;

PageFaultlmpl;

ResidentMemoryImpl;

SwapBufferlmpl;

SwapperControl;

SwapperExceptionlmpl;

SwapTaskImpl;

-- UserTerminalDriver

UserTerminallmpl;

-- In addition, due to the need to swap writablefmme packs to a temporary file and not 1o the boot file, it is necessary that
anything that PilotControl calls before mapping initially out spaces have their frames be resident (even though, in a strictly
logical sense, they need not be resident). At the moment, this means everything in the Store config.

SimpleSpacelmpl; ‘

FileImpl;

VolAllocMapImpl;

VolFileMaplImpl;

Volumelmpl;

HierarchyImpl;

MapLoglmpl;

ProjectionImpl;

SpacelmplA;

SpacelmplB;

STLeafIlmpl;

HConfig.STreelmpl;

PConfig.STreelmpl;

MarkerPagelmpl;

PhysicalVolumeImpl;

ScavengeImpl;

Transactions;

Framelmpl;

StreamImpl;

-- The following are included here as they fit are hot in the development environment

HeapImpl; :

END;

CommunicationLowestLevelFrames: FRAME PACK =
BEGIN
Communication.PilotCommUtil;
Communication.Boss;
Communication.CommunicationControl;
- Communication.QueuePackage;
Communication.Level0; ‘
- Communication.Levell;
, Commumcauon Level2 [PacketStreamMgr NetworkStreamMgr EchoServerImpl]
END;

CommunicationStatsFrame: FRAME PACK =
BEGIN :
Communication.StatsHot;

END;

CommunicationInstanceFrames: FRAME PACK =
‘BEGIN
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Communication.Level2 [PacketStreamInstance, NetworkStreamInstance];
END;

RandomCoolFrames: FRAME PACK =
BEGIN ’
BcdOperations;
PilotLoaderSupport;
PilotLoadState;
Pilotl.oaderCore;
PilotUnLoader;
-- The following are initialization only frames. They are included here since they do not increase the size of this swap uni, thus
saving one page of MDS
DiskDrivers.StartChainPlug;
FilerControl;
UserTerminalDriver.StartChainPlug;
VMMControl;
END;
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-« Pilot.conlig (last edited by: Luniewski on: bclobor 9, 1980 1:58 PM)

Pilot: CONFIGURATION
IMPORTS

-- device laces -- DisplayFace, EthernetFace, EthernetOneFace, HeadStartChain, KeyboardFace, MouseFace,
ProcessorFace, RS232CFace, RS366Face, SA4000Face, SABOOFace, TemporarySetGMT,

-- client -- PilotClient
EXPORTS

-- public -- ByteBlt, Dialup, File, FloppyChannel, lleap, NetworkStream, PhoneNetwork, PhysicalVolume, Process,
RS232C, RS232CManager, Runtime, Scavenger, Socket, Space, SpecialCommunication, Stream, System,
TemporaryBooting, TemporaryTransaction, Transaclion, UserTerrninal, Volume, Zone,

-- communication private -- 0ISCPDelfs, StatsDefs, StatsOps, SpecialSystem,

-- PUP package only -- BuifeiDefs, CommUtilDels, DriverDefs, PupBels,

-- insiders only -- DiskChannel, FloppyChannelinternal, PilotSwitches, SpeciaiVolume, SubSys, VolumeExtras,

-- heads only -- DeviceCleanup, Processinternal, ResidentHeap, Runtimelnternal, SpecialHeap, SpecialSpace

= { TestPilol; R3232CI0; SpecialTransactionStub LINKS: CODE; }.

-

LOG

Time: February 5, 1980 9:54 AM By: Garlick Action: Export PhoneNelwork

Time: April 28, 1980 1:54 PM By: Danielson Aclion: Move RS232C driver and head up from TesiPilot .

Time: July 19, 1960 3:20 PM By: McJones Aclion: Export Heap, Transaction, SpecialTransaction; StatsPrivateDels = >StalsOps

Time: August 1, 1580 4:01 PM By: Gobbel Action: SpecialTransaction = YTemporaryTransaction

Time: August 6, 1980 2:46 PM By: Gobbel Action: Move HeadsDO0 out

Time: August 6, 1980 2:46 PM By: McJones Action: Don’t export ByteBltDels; import HeadSlartChain, SA800Face; move
FRS232CI0HeadsDO out

Time: August 27, 1980 4:58 PM By: forrest Action: Export stuff lor heads

Time: August 26, 1980 1:20 PM By: BLyon Aclion: renamed EthernetFace to EthernetOreFace.

Time: Seplember 3, 1980 11:27 AM By: Forrest Action: Delete PPData, Add special communication.

Time: September 9, 1980 5:36 PM By: Forrest Action: Add EthernetFace,

Time: Ociober 2, 1980 1:46 AM By: Gobbel Action: Add'stub for SpecialTransaction.

Time: October 2, 1980 5:51 PM By: Jose Action: Export FloppyChannellnternal, DiskChannel, SpecialVolume.

Time: October 3, 1980 5:52 PM By: Forrest Action: Import TemporarySelGMT; export PilolSwilches.

Time: October 9, 1980 1:58 PM

By: Luniewski Aclian: Export VolumeExtras. Move SubSys to "For insiders” section.




-- UnpackedTestPilot.conlig (last edited by: Luniewski on: Oclober 9, 1980 1:55 PM)

-- Nole that the conliquralion name is TestPilot; this serves as input to the Packager lo produce TestPilol.bcd
-- It may also be used by using binder command line options/Directory Statements

PACK -- resident code; some modules correspond to PACK within a smaller configuration
BootSwapCross, -- TestRilolKernel
UserTerminallmpl, -- UserTerminalDriver
DiskDriverSharedimpt; -- DiskDrivers

TestPilot: CONFIGURATION

IMPORTS Dialup, DisplayFace, EthernetFace, Etherne)OneFace, HeadStarlChain, Inline, KeyboardFace, MouseFace, PilotClient,
PilolDisk, ProcessorFace, R8232C, SA4000Face, SABOOFace, SpecialTransaction, TemporarySetGMT

EXPORTS
-- public -- ByteBit, File, Heap, NetworkStream, OSTransporter, PhoneNetwork, PhysicalVolume, Process, Runtime,
Scavenger, Socket, Space, SpecialCommunication, Stream, Systein, TemporaryBooling, TemporaryTransaction, Transaction,
UserTerminal, Volume, Zone,
-- head support -- DeviceCleanup,
-- Communication privale -- Checksums, OiSCPDels, Socketlnlernal, StatsDefs, StatsOps,
-- for PUP package only -- BufferDefs, CommULilDefs, DriverDels,
PupDefs,
-- insiders -- BcdOps, DebuggerSwap, DiskChannel, DiskChannelBackend, DiskDriverShared, FloppyChannel,.
FloppyChannelinternal, KernelFile, PackelStream, PilotLoadStateOps, PPilotSwitches, Processinternal, ResidentHeap,
ResidentMemory, Router, Runtimelnternal, Snapshot, SpecialFile, Specialleap, SpecialSpace, SpecialSystem,
SpecialTransaction, SpecialVolume, SubSys, Systeminternal, Ulilities, VolumeExtras =

BEGIN '

TeslPilotKernel[Dialup, DiskChannel, DriverStartChain1, EthernetFace, EthernelOneFace, HeadStartChain, KeyboardFace, PilotClient,
Processinternal, ProcessorFace, R§232C, Runtimelnternal, SpecialTransaction, StoreDriverStartiChain, TemporarySetGMT];

[DiskChannel, DiskChannelBackend, DiskDriverShared, DriverStartChain1, FloppyChannel, FloppyChannelinternal, PhysicalVolume,
StoreDriverStartChain)] « DiskDrivers{DriverStarlChain, Inline, PhysicalVolume, PilotDisk, Process, Processinternal, ResidentHeap,
Runtimelnternal, SA4000Face, SABOOFace, Space, SpecialSpace, Transaction, Utilities];

[DriverStartChain, UserTerminal] « UserTerminalDriver[DisplayFace, KeyboardFace, MouseFace, PilotSwitches, Process,
Processinternal, ResidentHeap, Runtime, Space, SpecialSpace, System, Transaction];

END.

LOG

(For earlier log entries see Pilot 4.0 archive version.)

Time: April 16, 1980 5:33 PM By: McJones Action: Add SelGMTUsingEthernet

Time: Aprif 13, 1980 11:00 PM By: Forrest Action: Don't export I0CS

Time: April 28, 1960 1:52 PM By: Danielson .. Action: Remove RS232 head and channel

Time: April 29, 1980 8:57 AM By: Schwartz Action: Don’t export Dialup and PhoneNetwork; export DOInputOutput

Time: May 2, 1980 12:51 PM By: Forrest Action: Change packs

Time: June 11, 1980 11:47 AM By: Luniewski Action: Export PhysicalVolume as public

Time: June 19, 1980 2:03 PM By: Luniewski Action: Export Scavenger as public

Time: June 26, 1980 2:16 PM By: Luniewski Action: Export BcdOps and PilotLoadStateOps to Pilot
insiders .

Time: July 16, 1980 11:25 PM By: Gobbel Action: Export Transaction, SpecialTransaclion

Time: July 19, 1980 3:12 PM By: McJones Action: Export Heap, Speciallleap, DiskChannelBackend, DiskDriverShared,

OISTransporter, PhoneNelwork, Socketinternal, Transaction; import Dialup,
RS232C; StalsPrivateDefs = >SlalsOps, OISProcessorFace = >Processorface

Time: July 29, 1980 11:29 AM By: McJdones Action: Remove HeadsDQ .

Time: August 12, 1980 10:11 AM By: BLyon Action: Removed BylteBIitDefls. :

Time: August 13, 1980 5:48 PM By: Jose Action: Import Inline, PilotDisk, and SAB800Face, export FloppyChannel, link
Floppy into DriverStartChain

Time: August 26, 1980 10:53 AM By: BLyon Action: renamed EthernelFace to EthernelOneFace.

Time: August 29, 1980 7:23 PM . By: Forrest Action: Killed PPData Export.

Time: Seplember 6, 1980 3:00 PM By: HGM Action: IMF;ORT EthernelFace.

Time: September 15, 1980 11:11 AM By: Forrest Action: Links: CODE.

Time: September 20, 1980 3:05 PM - By:Forrest Action: Change outer name lo TestPilotUnpacked.

Time: September 25, 1980 4:48 PM By: Gobbel Action: Added import and export o} SpecialTransaction.

Time: October 2, 1980 5:47 PM By: Jose Action: Export FloppyChannellnternal.

Time: Oclober 3, 1980 5:45 PM By: Forrest Action: Import TemporarySetGMT.

Time: Oclober 9, 1980 1:55 PM By: Luniewski Action: Add Export of VolumeExiras. Move SubSys to "For insiders” section.




-TestPilotKe rnel.conlig (last edited by: Luniewski on: October 9, 1980 1:53 PM) 1

PACK -- resident code; each module carresponds to a PACK in a smaller conliguration

BootSwapCross, -- MesaRuntime
PilotCounter, -- PilotPert
ResidentHeaplmpl, -- Misc
FilerControl; -- Store

TestPilotKernel: CONFIGURATION

IMPORTS .
Dialup, DiskChannel, DriverStartChain, EthernellFace, EthernelOneface, HeadStartChain, KeyboardFace, PilotClient,
Processinternal, ProcessorFace, RS232C, Runtimelnternal, SpecialTransaction, StoreDriverStartChain, TemporarySetGMT

EXPORTS
-- public -- ByteBlt, File, Heap, NetworkStream, OISTransporter, PhoneNetwork, PhysicalVolume, Process, Runtime, Scavenger,
Socket, Space, SpecialCommunication, Stream, System, TemporaryBooting, TemporaryTransaction, Transaction, Volume,
Zone,

-- for heads and drivers Only -- DeviceCleanup, PilotSwitches, Processinternal, ResidentHeap, Runtimelnternal, SpecialSpace,
Utilities, .

-- Cotnrnunication private -- Checksums, OISCPDefs, Socketinternal, StatsDefs, StatsOps,

-- for PUP package only -- BufferDefs, CommUtilDefs, DriverDefs,

PupDefs,

-- for insiders only -- BcdOps, DebuggerSwap, KernelFile, PacketStream, PilotLoadStateOps, ResidentMemory, Router,
Snapshot, SpecialFile, SpecialHeap, SpecialSystem, SpecialTransaction, SpecialVolume, SubSys, Systeminternal,
VolumeExtras =

BEGIN

Cont

rol;

MesaRuntime;

Runt

imePerf;

Misc;

Store;

Runt

imeLoader;

Communication;

END.

LoG

(For earlier log entries see Pilot 3.0 archive version.)

Time:
Time:
Time:
Time:
Time:
Time:
Time:
Time:
Time:

Time:
Time:
Time:
Time:
Time:
Time:

April 16, 1980 5:35 PM By: McJones Action: Add import of TemporarySetGMT

February 25, 1980 1:19 PM By: Forrest ~ Action: Remove 10

April 30, 1980 4:55 PM By: Forrest  Action: Add RuntimePerf; change packs

May 2, 1980 5:06 PM By: HGM/Blyon  Action: Don’t import DOInputOQutput (EthernetDriver now uses EthernetFace)

June 11, 1980 1:20 PM By: Luniewski Action: Export of PhysicalVolume as a public interface

June 19, 1980 -2:02 PM By: Luniewski Action: Export Scavenger as a public interface

June 26, 1980 2:16 PM By: Luniewski Action: Export BcdOps and PilotLoadStateOps to Pilot insiders

July 16, 1980 11:23 PM By: Gobbel  Action: Export Transaction, SpecialTransaction

July 19, 1980 3:11 PM By: Mcdones Action: Export Heap, SpecialHeap, OISTransporter, PhoneNetwork, Socketinternal; import
Dialup, RS232C; StatsPrivateDefs = > StatsOps, OISProcessorfFace = > ProcessorFace

August 1, 1980 3:58 PM By: Gobbel  Action: Change SpecialTransaction to TemporaryTransaction.

August 12, 1980 10:08 AM By: BLyon Action: Removed ByteBltDefs.

August 26, 1980 10:50 AM By: BLyon Action: renamed EthernetFace to EthernetOneFace.

September 6, 1980 3:00 PM By: HGM Action: IMPORT EthernetFace.

September 25, 1980 4:46 PM  By: Gobbel  Action: Added import and export of SpecialTransaction.

October 9, 1980 1:53 PM  By: Gobbel  Action: Added Export of VolumeExtras. Moved SubSys to "For insiders" section.




- Cont I’Ol.conlig (last edited by: Forrest on: September 15, 1980 10:40 AM) 1

Control: CONFIGURATION LINKS: CODE

IMPORTS BootSwap, ComimunicationPrograms, DebuggerSwap, DeviceCleanup, DriverStartChain, HeadStartChain, Inline,
KernelFile, MiscPrograms, PerformancePrograms, PiloiClient, Process, ProcessorFace, Runtime, Runtimelnternal,
RuntimePrograms, Space, StoragcePrograms, StoreDriverStartChain, TemporarySetGMT, Transaction, Volume

EXPORTS DebuggerSwap, PilotSwitches, SpecialSystem, StoragePrograms, System, Systeminternal =

BEGIN

PilotControl;

Systemlmpl;

END.

LOG

{For earlier log entries, see Pilot 4.0 archive version.)
Time: April 8, 1980 8:38 AM By: Knutsen
Time: April 16, 1980 5:44 PM By: McJones
Time: May 1, 1980 4:55 PM By: Forrest
Time: June 27, 1980 3:03 PM By: Knutsen
Time: July 11, 1980 12:06 PM By: McJones

Time: August 29, 1980 5:25 PM By: Forrest
Time: September 15, 1980 10:40 AM

Action: Export StoragePrograms; don’timport MStore, Processinternal; don't
export ResidentMemory

Action: Import TemporarySetGMT instead of exporting ControlPrograms and
importing DOInputOutput

Action: Delete pack statements

Action: Don’t import SpecialSpace

Action: Import Transaction; don't import EthernstFace;

OISProcessorFace = > ProcessorFace

Action: Don‘t use PPData

By: Forrest Action: change to use code links




.. Sto F@.conlig (last edited by: Luniewski on: Qctober 9, 1980 1:49 PM)

PACK -- resident code; each component corresponds to a PACK in a smaller contiguration )
FilerControl, -- Filer '
SwapperControl; -- Swapper

Store: CONFIGURATION . )
IMPORTS DiskChannel, PilotSwitches, Process, ProcessorFace, ResidentHeap, Runtime, Runtimelnternal, SpecialTransaction,
StoragePrograms, System, Systemlinternal, Utilities, Zone
EXPORTS File, KernelFile, PhysicalVolume, ResidentMemory, Scavenger, Space, SpecialFile, SpecialSpace, SpecialTransaction,
SpecialVolume, StoragePrograms, TemporaryTransaction, Transaction, Volume, YolumeExtras =

BEGIN

Filer;

Swapper;

FileMgr;

VMMgr;

Transactions;

END.

LoGg

{For earlier log entries see Pilot 4.0 archive version.)

Time: April 11, 1980 4:41 PM By: Knutsen " Action: Import (rather than exporting) ResidentMemory; import
StoragePrograms

Time: May 21, 1980 11:12 AM By: Luniewski Action: Import Zone; export PhysicalVolume

Time: June 19; 1980 2:00 PM By: Luniewski Action: Export Scavenger

Time: June 30, 1980 11:20 PM By: Gobbel Action: Export Transaction

Time: July 16, 1980 11:21 PM By: Gobbel Action: Export SpecialTransaction

Time: August 1, 1980 3:56 PM By: Gobbel Action: SpecialTransaction = > TemporaryTransaction.

Time: August 12, 1980 12:20 PM  By: McJones Action: Impart ProcessorFace

Time: August 29, 1980 5:27 PM By: Forrest Acticn: Kill PPD* . -

Time: September 25, 1980 4:44 PM By: Gobbel Action: Added import and export of SpecialTransaction.

Time: October 9, 1980 1:49 PM . By: Luniewski Action: Added export of VolumeExtras.




-- Store > Filei\llg F.contig (last edited by Luniewski on October 9, 1980 1:48 PM) 1

PACK
Filelmpl, VolFileMap!mpl, Volumelmpl;
-- MarkerPagelmpl, PhysicalVolumelmpl, Scavengelmpl, and VolAllocMaplmp! will only be called infrequently, hence are not
packod.

FileMgr: CONFIGURATION LINKS: CODE

IMPORTS DiskChannel, FileCache, FilePageTransfer, FilerException, LabelTransfer, MStore--temporary--, PilotSwitches, Process,
SimpleSpace, SubVolume, System, Systeminternal, Transaclion, TransactionState, Utilities

EXPORTS File, KernelFile, LogicalVolume, PhysicalVolume, Scavenger, SpecialFile, SpecialVolume, StoragePrograms, VoliFileMap,
Volume, VolumeExtras = . ‘
BEGIN

Filelmpl;
MarkerPagelmpl;
PhysicatVolumelmpl;
Scavengelmpl;
VolAllocMaplmpl;
VolFileMaplmpl;

Volumelmpl;

END.

LOG

For previous log entries, see version archived with Pilot 3.0.

January 28, 1980 4:48 PM Forrest _ Suppressed export of Temporary Booting

March 10, 1980 10:25 AM Forrest Deleted Import of Space

April 18, 1980 4:04 PM Luniewski Added Export of Transaction.

May 29, 1980 1:35 PM . Luniewski Added export of PhysicalVolume. Include PhysicalVolumelmpl and deleted
VolumelmplB. .

June 17, 1980 4:39 PM Luniewski Import Space. Export Scavenger.

July 6, 1980 6:09 PM Gobbel Import Transactionlnternal.

July 22, 180 11:41 AM Fay Import Transaction.

August 1, 1980 3:54 PM Gobbel Change Transactioninternal to SpecialTransaction.

August 28, 1980 1:04 PM Knutsen Change SpecialTransaction to TransactionState.

September 9, 1980 5:52 PM Luniewski Delete Import of Space.

Time: Septecmber 15, 1980 10:40 AM By: Forrest Action: change to usc code links

Time: October 9, 1980 1:47 PM By: Luniewski Action: Export VolumeExtras




~File F.config (last edited by: Forrest on: September 15, 1980 10:54 AM)

PACK
--AltoDisklmp!,
FileCachelmpl,
FilerControl,
FilerExceptionlmpl,
FilerTransferimpl,
FileTaskimpl,
--RemotePageTransferimpl,
SubVolumelmpl;

Filer: CONFIGURATION LINKS: CODE
IMPORTS DiskChannel, Process, ResidentHeap, ResidentMemory, Runtimelnternal, Zone
EXPORTS --AltoDisk,-- FileCache, FilePageTransier, FilerException, LabelTransfer, StoragePrograms, SubVolume =
BEGIN

--AltoDiskimpl; + + archived on [lris]<APilot>30>
FileCachelmpl;

FilerControl;

FilerExceptionimpl;

FilerTransferimpl;

FileTaskimpl;

--RemotePageTransferimpl; + + archived on [;ris]<APilot}30>
SubVolumelmpl;

END.

LOG

Time: January 30, 1980 4:17 PM By: Gobbel Action: AltoDiskimpl! and RemotePdgeTranslerlmplcommented out
Time: May 19, 1980 5:17 PM By: Luniewski Action: Imports of ResidentHeap and Zone added

Time: August 29, 1980 5:47 PM  By: Forrest Action: Kill PPD*

Time: September 15, 1980 10:54 AM  By: Forrest Action: Trim Long: Links: CODE.




-- Store > Swappe Y.config (last edited by Forrest on September 15, 1980 10:55 AM) -

PACK
-- Resident Modules:
CachedRegionimplA,
CachedRegionlmplB,
CachedSpacelmpl,
MStorelmpl,
PageFaultimpl,
ResidentMemorylmpl,
SwapBulferimpl,
SwapperControl,
SwapnperExceptionimpl,
SwapTasklmpl;

-- SimpleSpacelmpl is not logically a part of the Swapper, and does not need to be resident for its opcration. Thus is not packed
with the resident modules.

Swapper: CONFIGURATION LINKS: CODE
IMPORTS FilePageTransfer, PilotSwitches, Process, ProcessorFace, ResidentHeap, Runtimeinternal, StoragePrograms, Utilities

EXPORTS CachedRegion, CachedRegioninternal, CachedSpace, MStore, ResidentMemory, SimpleSpace, SpecialSpace,
StoragePrograms, SwapperException =
BEGIN

CachedRegionimplA; -- the region cache.
CachedRegionlmplB; -- region operations.
CachedSpacelmpl;

MStorelmpl;

PageFaultimpi;

ResidentMemorylmpl;
SimpleSpaceimpl;

SwapBufferimpl;

SwapperControl;
SwapperExceptionlmpl;
SwapTasklmpl;

END.

LOG .

(For earlier log entries, see Pilot 4.0 archive version.)

April 16, 1980 12:31 PM Knutsen import StoragePrograms

July 22, 1980 11:46 AM Fay Import Transaction

August 12, 1980 12:09 PM McJones Import ProcessorFace

September 2, 1980 6:18 PM Knutsen Don‘timport Transaction. Elemmale PPD*

September 15, 1980 10:55 AM  Forrest Links: CODE




—Store> Transactions.config (last edited by Forrest on October 3, 1980 6:14 PM) 1

PACK
TransactionLoglmpl,
TransactionStateimpl;
-- Transactionlmpl is not packed with the above two modules since its code is only needed at Commit{] and Abort{] time, whereas
the above modules are needed continuously whenever a transaction is in progress.
Transactions: CONFIGURATION LINKS: CODE
IMPORTS File, KernelFile, KernelSpace, PilotSwitches, Runtime, Residentl-leap, SimpleSpace, Space, SpecialTransaction, Volume’
EXPORTS SpecialTransaction, StoragePrograms, TemporaryTransaction, Transaction, TransactionState

CONTROL -- (to initialize exported variables)
Transactionlmpl,
TransactionStatelmpl,
TransactionLoglmpl =

BEGIN
Transactionlmpl LINKS: FRAME; -- since this imports SpecialTransaction.ClientStart into some boot files, it can't use code links
TransactionLoglmpl;

TrapsactionStatelmpl;

END.

LOG .

June 15, 1980 10:42 PM Gobbel Created lile.

September 2, 1980 5:44 PM Knutsen Added TransactionStatelmpl.

September 19, 1980 4:12 PM  Gobbel Removed import of Systeminternal.

September 25, 1980 4:43 PM  Gobbel " Added import and export of SpecialTransaction.
QOctober3, 1980 6:13 PM - Gobbel Added import and export of SpecialTransaction.

October 3, 1980 6:15 PM Forrest October(}, 1980 6:15 PM.




- Store> VM Mg I'.config (last edited by Forrest on September 15, 1980 11:02 AM)

PACK
Hierarchylmpl,
Mapl.oglmpl,
Projectionimpl,
SpacelmplA,
SpacelmplB,
STLeaflmpl,
STreelmpl;
-- VMMControl is not packed since it is only needed during initialization, and will be swapped out forever after that.

VMMgr: CONFIGURATION LINKS: CODE

IMPORTS CachedRegion, CachedSpace, File, KernelFile, PilolSwitches, Process, ResidentHeap, Runtime, Runtimelnternal,
SimpleSpace, StoragePrograms, SwapperException, Systeminternal, Transaction, TransaclionState, Ulilities, Volume

EXPORTS KernelSpace, Space, SpecialSpace, StoragePrograms =
BEGIN
-- Put the two instances of STreclmpl in separate configurations to get around debuggyer Set Octal Context bug
HConfig: CONFIGURATION
IMPORTS CachedSpace, ResidentHeap, STLeaf, Transaction, Utilities EXPORTS Hierarchy, STree, VMMPrograms =
" BEGIN .
Hierarchylmpl[CachedSpace, STree, Transaction];

STree « STreelmplf];
END; .

PConfig: CONFIGURATION
IMPORTS CachedRegion, ResndentHeap, STLeaf, Transaction, Utilities EXPORTS Projection, STree, VMMPrograms =
BEGIN
ProgectlonlmpI[CachedReglon STree];
STree « STreelmplf];
END; :

[Hierarchy, STreeHier: STree, VMMPrograms] « HConfig[];:
[Projection, STreeProj: STree, VMMPrograms] « PConfig|];
MapLoglmpl;

SpacelmplA;

SpacelmplB;

STLeaflmpl;

VMMControl[CachedRegion, CachedSpace, I—'lerarchy, Mapl.ag, Projection, SimpleSpace, StoragePrograms, STreeHler STreeProj,
VMMPrograms]; .

END.

LOG

For entries previous to Dec 17, 1979, please see version archived with Pilot 3.0.

April 8, 1980 5:20 PM Knutsen VMMControl now imports StoragePrograms. Don’t PACK VMMControl.

April 18, 1980 4:07 PM Luniewski Added Import of Transaction.

May 29, 1980 3:49 PM Knutsen Don'timport PPData, PPDStorage.

June 27, 1980 5:56 PM Gobbel Spacelmpl splitinto SpacelmplA and SpacelmplB.

August 1, 1980 11:22 AM Knutsen Add Transaction to STreelmpl! IMPORTs in H/PConlig and to Hierarchylmpl, export
KernelSpace.

August 28, 1980 12:51 PM Knutsen Spacelnternal renamed to KernelSpace, SpecialTransaction to TransactionState.

September 15, 1980 11:02 AM  Forrest Links: CODE.




-MesaRu nt_im € .conlig (last edited by: McJones on: Sepltember 17, 1980 2:35 PM)

PACK -- these modules are resident
BootSwapCross,
Instructions,
PilotNub, -- can some of this be swappable eventually?
Processes, -- resident because Swapper's ReplacementProcess is using Yield
Signals, -- should be residentDescriptor or swappable
Traps;

MesaRuntime: CONFIGURATION LINKS: CODE
IMPORTS DebuggerSwap, File, KernelFile, KeyboardFace, PhysicalVolume,
PilotSwitches, ProcessorFace, ResidentMemory, Space, SpecialFile, SpecialVolume,
StoragePrograms, TemporarySetGMT, Transaction, Utilities
EXPORTS BootSwap, DeviceCleanup, Process, Processiniernal, Runtime,
Runtimelnternal, RuntimePrograms, Snapshaot, TemporaryBooting =

BEGIN

BootSwapCross;
Framelmpl;
Instructions;
PilotNub;
Progesses;
Signals;
Snapshotimpl;
Traps;

END.

LOG
Time: April 8, 1980 1:20 PM By: Knutsen Action: MStore = > StoragePrograms

Time: April 16, 1980 5:38 PM
Time: April 30, 1980 4:58 PM
Time: June 26, 1980 10:38 AM
Time: August 1, 1980 2:28 PM
Time: August 26, 1980 10:36 AM

By: McJones
By: Forrest
By: Mcdones
By: Luniewski
By: McJones

Action:
Action:
Action:
Action:
Action:

ControlPrograms = > TemporarySetGMT

Move perf stuff to RuntimePerf

OISProcessorFace = > ProcessorFace; import Transaction
Import PhysicalVolume; Frames = > Framelmpl

Merge InterruptKey with PilotNub :

Time: September 17, 1980 2:35 PM By: McJones Action: Don't import Systeminternal




-- Runtimel.oader.config (last edited by: Sandman on: September 15, 1980 11:46 AM)

Runtimel.oader: CONFIGURATION LINKS: CODE
IMPORTS File, Heap, Runtime, Runtimelnternal, RuntimePrograms,
Space, SpecialSpace, Transaction:
EXPORTS BcdOps, PilotLoad StateOps, Runtime, RuntimePrograms, SubSys
CONTROL PilotLoadState =
BEGIN
PilotLoaderCore;
PilotLoaderSupport;
PilotLoadState;
PilotUnLoader;

BedOperations;
END.
LOG
Time: January 31, 1980 12:48 AM By: Forrest  Action: Create from Tajo>PilotLoader.config
Time: June 26, 1980 2:04 PM By: Luniewski Action: Export BcdOps and
PilotLoadStateOps .
Time: June 26, 1980 3:01 PM By: McJones Action: Import Transaction
Time: August 15, 1980 3:46 PM By: Fay Action: Replaced PilotBcdOperations by BedOperations (from Mesa group).
Time: Aug 27,1980 11:30 AM By: Sandman Action: Import Heap.

Time: September 15, 1980 11:47 AM By: Howard Action: LINKS: CODE.




- RuntimePerf.contig (last edited by: Forrest on: September 19, 1980 11:14 AM)

PACK

Pilo
Pilo

Runt

tCounter,
tPerfMonitor;

imePerf: CONFIGURATION LINKS: CODE

IMPORTS Processinternal, ProcessorFace, ProcessOperations, Space, SpecialSpace, System, Transaction

EXP

ORTS PerformancePrograms =

BEGIN
PilotCounter;
PilotPerfMonitor;

END.

LOG

Time
Time
Time
Time
Time

: April 30, 1980 4:40 PM By: Forrest
:June 26, 1980 10:44 AM By: McJones
s July 29, 1980 11:25 AM By: McJones

s August 29, 1980 5:20 PM By: Forrest
: September 19, 1980 11:14 AM By: J_olmsson

Action: Create from MesaRuntime

Action: Import Transaction

Action: Don’t import KeyboardFace or TemporaryBooting
Action: Kill PPDatalmpl

Action: delete PerfBreakHandler; add imports




- M iSC.conIig (last edited by: Forrest on: September 15, 1980 1!:05 AM , 1

PACK -- resident code .
ResidentHeaplmpl, Streamimpl, Utilitiesimpl, Zonelmpl;”

Misc: CONFIGURATION LINKS: CODE ’ . .
IMPORTS PilotSwitches, Process, ResidentMemory, Runtime, Runtimelnternal, Space, SpecialSpace, Systeminternal, Transaction
EXPORTS ByteBlt, Heap, MiscPrograms, ResidentHeap, SpecialkHeap, Stream, Utilities, Zone =

BEGIN

Heaplmpl;
ResidentHeapimpl;
Streamimpl;
Utilitiesimpl;
Zonelmpl;

END.

LoG

(For earlier log entries see Teak archive version.)
Time: January 27, 1980 6:26 PM By: Forrest  Action: Export Space
Time: January 28, 1980 1:33 PM By: Forrest  Action: Eliminate export of Space
Time: January 28, 1980 4:47 PM By: Forresl Action: Import Systemlinternal for new Streamimpl
Time: April 30; 1980 4:51 PM By: Forrest  Action: Move PPDatalmpl! to RuntimePerl.config
Time: June 26, 1980 9:48 AM By: Mcdones Action: Add Heaplmpl; import PilotSwitches, Transaction
Time: July 22, 1980 4:12 PM By: Fay Action: Export SpecialHeap.
- Time: September 15, 1980 11:05 AM  By: Forrest Action: Links: CODE.




- Communication.config (last edited by: BLyon on: September 26, 1980 3:28 PM)

Communication: CONFIGURATION LINKS: CODE
IMPORTS
ByteBit, Dialup, EthernetFace, EthernetOneFace, Heap, Inline,
PilotSwitches, Process, Processinternal, ResidentHeap, RS232C,
Runtime, Space, SpecialSpace, SpecialSystem, StatsDefs,
Stream, System, Transaction
EXPORTS
-- public communication --
NetworkStream, OlSTransporter, CommunicationPrograms,
PhoneNetwork, Socket, SpecialCommunication,
-- pup private -- BufferDefs, CommUtiiDefs, DriverDefs, PupDefs,
--communication private --
QISCPDefs, StatsDefs, StatsOps, Socketinternal,
-- OISCP private -- PacketStream, Router, Checksums
CONTROL CommunicationControl =
BEGIN

QueuePackage: CONFIGURATION
IMPORTS
BufferDefs, CommUtilDefs, DriverDefs, Process, PupDefs, StatsDefs
EXPORTS BufferDefs, DriverDefs, OISCPDefs, PupDefs
CONTROL SystemBufferPoollmpl =
BEGIN
Queuelmpl; -- STARTED by SystemButferPoollmpl.MainlineCode
BufferPoollmpl; -- STARTED by SystemBuflerPoollmpl.MainlineCode
SystemBufferPoollmp); -- STARTED by-Boss.MainlineCode
END;

LevelO: CONFIGURATION

IMPORTS
BufferDets, CommUtilDefs, Dialup, DriverDefs, EthernetFace,
EthernetOneFace, HalfDuplex, Heap, Inline, PilotSwitches, Process,
Processinternal, RS232C, Runtime, SpecialSystem,
StatsDefs, System

EXPORTS CommUtilDefs, DriverDefs, OlSTransporter, PhoneNetwork

CONTROL Dnspatcherlmpl
BEGIN :
EthernetDriver; -- nor STARTED ? (CreateDelaultEthernetDrivers from Boss)
EthernetOneDriver; -- not STARTED ? (CreateDelaultEthernetOneDrivers from Boss)
Dispatcherlmpl; -- STARTED by Boss.MainlineCode
-- Follow three need frame links because they have imports that come into .boot files.
PhoneNetworkDriver LINKS: FRAME; -- not STARTED
PhoneNetworkimpl LINKS: FRAME; -- not STARTED
HalfDuplexImpl LINKS: FRAME; -- not STARTED
END;

Level1: CONFIGURATION

IMPORTS
BufferDefs, ByteBIt, CommUtilDefs, DriverDefs, Heap, Inline,
OISCPDefs, Process, SpecialSystem, StatsDefs, System

EXPORTS
Checksums, CommunicationInternal, OISCPDefs, Router, Socket,
SocketlInternal, SpecialCommunication

CONTROL Checksumsimpl =
BEGIN
Routerlmpl; -- STARTED by CommunicationControl.InitializeCommunication
RoutingTablelmpl; -- STARTED by CommunicationControl.InitializeCommunication
Socketimpl; -- STARTED by CommunicationControl.InitializeCommunication
Checksumslimpl; -- STARTED by CommunicationControl.Initialize Communication
END;

Level2: CONFIGURATION

IMPGRTS BufferDefs, ByteBlt, DriverDefs, Heap, OISCPDefs, Process, Router,
Runtime, Socket, Socketinternal, StatsDefs, Stream, System

EXPORTS Communicationinternal, Echo, NetworkStream, PacketStream

CONTROL EchoServerImpI
BEGIN i
EchoServerlmpl; -- STARTED by CommunicationControl.lnitializeCommunication
NetworkStreamMgr; -- STARTED by CommunicationControl.InitializeCommunication
NetworkStreaminstance; -- multiple instances STARTED by NetworkStreamMgr




.. Communication.config (fast edited by: BLyon on: September 26, 1980 3:28 PM) 2

PacketStreamMgr; -- STARTED by CommunicationControl.InitializeCommunication
PacketStreamlnstance; -- multiple'instances STARTED by PacketStreamMgr
END; .

CommunicationControl; -- STARTED by PilotControl

PilotCommUtil; -- STARTED by CommunicationControl.InitializeCommunication
Boss; -- STARTED by CommunicationControl.InitializeCommunication
StatsHot; -- STARTED by CommunicationControl.InitializeCommunication
QueuePackage;

Level0;

Levell;

Level2;

END.
LOG

Time: January 8, 1980 1:18 PM By: Dalal Action: conversion to Pilot 4.0.

Time: May 6, 1980 6:19 PM By: BLyon Action: Temp removed CommunicationPrograms from the EXPORTS. Removed DOInputOutput
from IMPORTS; replaced DOEthernetDels with EthernetOneFace; Added CONTROL clause so that communications can be built/started
seperately from TestPilotKernel .. tajo. .

Time: July 2, 1980 11:53 AM By: Garlick Action: Added PhoneNetworkDriver to Level 0 and PhoneNetworklmpl to main conlfig.

Time: July 7, 1980 11:18 AM_By: BLyon Action: Made conlig for Pilot integration.

Time: August 11, 1980 4:56 PM By: BLyon Action: Put in CONTROLs for start trapping and changed ByleBitDefs to ByteS8It.

Time: September 6, 1980 2:57 PM By: HGM Action: IMPORT EthernetFace and PilotSwitches.

Time: September 15, 1980 10:38 AM By: Forrest Action: Code Links.




-UserTerminalDriver.conig (last edited by: Forrest on: September 15, 1980 11:07 AM) 1

PACK UserTerminalimpl, StartChainPlug;

UserTerminalDriver: CONFIGURATION LINKS: CODE ’
IMPORTS DisplayFace, KeyboardFace, MouseFace, PilotSwitches, Pracess, Processinternal, Residenthleap, Runtime, Space,
SpecialSpace, System, Transaction
EXPORTS DriverStartChain, UserTerminal =

BEGIN

UserTerminallmpl[DisplayFace, DriverStartChain1, KeyboardFace, MouseFace, PilotSwitches, Process, Processinternal, ResidentHeap,
Runtime, Space, SpecialSpace, System, Transaction];

[DriverStartChain1, HeadStartChain, StoreDriverStartChain] « StartChainPlug(];
END.

LOG

(For earlier log entries see Pilot 4.0 archive version.)

Time: April 11, 1980 4:53 PM By: Forrest  Action: Fix imports in BitBitimpl

Time: June 26, 1980 4:24 PM By: McJones Action: Import Transaction into config and UserTerminallmpl
Time: July 26, 1980 12:43 AM By: Forrest  Action: Kill BitBitimpl

Time: July 29, 1980 11:18 AM By: Mcdones Action: Import MouseFace into config and UserTerminallmpl




-DiskDrive I'S.conlig (Iasé edited by: Jose on: October 1, 1980 12:42 PM) 1

PACK
DiskChannellmpl,
DiskDriverSharedimpl,
SA4000Impl,
StartChainPlug;

PACK
FloppyChannellmpl,
SA800Impl;

DiskDrivers: CONFIGURATION LINKS: CODE
IMPORTS DriverStartChain, Inline, PhysicalVolume, PilotDisk, Process, Process!internal, ResidentHeap, Runtimelnternal,
SA4000Face, SA800Face, Space, SpecialSpace, Transaction, Utilities
EXPORTS DiskChannel, DiskChannelBackend, DiskDriverShared, DriverStartChain1, FloppyChannel, FloppyChannelinternal--for use
by disk formatters only--, PhysicalVolume, StoreDriverStartChainl =

BEGIN
DiskChannellmpl;
DiskDriverSharedimpl; ‘

StoreDriverStartChain1 « SA4000!mpl[DiskChannelBackend, DiskDriverShared, Inline, Process, Processinternal, ResidentHeap,
Runtimelnternal, SA4000Face, StoreDriverStartChain, Utilities];

[DiskChannel, DriverStartChain1, FloppyChannel, FloppyChannellnternal, PhysicalVolume] «
FloppyChannelimpl[DiskChannelBackend, DriverStartChain2, Inline, PhysicalVolume, Process, Processinternal, Residentteap,
SAB800Face, Space, SpecialSpace, Transaction]; -- FloppyChannellmpl must be started before SA800Impl

[DriverStartChain2, PhysicalVolume] « SA800Impl[DiskChannel, DiskChannelBackend, DriverStartChain, FloppyChannel,
FloppyChannelinternal, Inline, PilotDisk, Process, Runtimelnternal, SA800Face, Space, SpecialSpace, Transaction, Utilities];

-- ... other disk drivers ... .
[DriverStartChainDontCare, HeadStartChainDontCare, StoreDriverStartChain] « StartChainPlug(];
END.

LOG

Time: April 13, 1980 10:24 PM By: Forrest  Action: Trim log to Amarsosa; move in DiskChannellmpl: delete comments relering to
Model 31

Time: July 19, 1980 1:42 PM By: Jose Action: Export DiskDriverShared.

Time: August 13, 1980 4:10PM  By: Jose Action: Add Floppy Disk driver.

Time: September 15, 1980 5:40 PM  By: Jose Action: Add FloppyChannel to SA800Impl imports.

Time: September 20, 1980 3:30 PM  By: Forrest  Action: Code links.

Time: October 1, 1980 12:42 PM By: Jose Action: Export FloppyChannelinternal.




-- File: RS232CIO.config 1

-- LastEdited: October 10, 1980 4:39 PM By: Artibee
RS232CIO: CONFIGURATION

LINKS: CODE
IMPORTS Ileap, OQlSTransporter, Process, RS232CFace, RS366Face
EXPORTS Dialup, RS232C, RS232CManager
CONTROL RS232CDriverA =
BEGIN
-- channel and reserving it
RS232CDriverA;
RS232CDriverB;
RS232CManagerimpl;
-- dialing
Dialupimpl;
END.

LoG

Time: June 6, 1979 11:29 AM By: VSS Action: Created file

Time: May 23, 1980 5:57 PM By: VSS Action: removed all pre-Amargosa log entries

Time: May 23, 1980 5:57 PM By: VSS Action: Replaced RS232CFrontEnd with RS232CDriverA and RS232CDriverB, as part of code to
handle multiple RS232C Channels.

Time: June 24, 1980 4:07 PM By: VSS Action: Remove OISTransporterimpl and PhoneNetworklmpl from this conl:gurat/on (they
go to Communication.conlig).

Time: July 22, 1980 3:12 PM By: GRF Action: Add Transaction to the IMPORTS for RS232CHeaplmpl’s use.

Time: August 4, 1980 2:56 PM By: VSS Action: Remove RS232CHeaplmpl, and IMPORT Heap instead. Remove IMPORTs of Space,
SpecialSpace and Zone.

Time: October 10, 1980 4:39 PM By: Artibee . Action: Added LINKS: CODE.




-- HeadsDO.conlig (last edited by: Forrest on: October 3, 1980 5:44 PM)

HeadsDO0: CONFIGURATION .
IMPORTS ByteBIt, DeviceCleanup, Heap, Process, Processinlernal, ResidentHeap, Runtime, Runtimelnternal, Space, Speciattteap,
SpecialSpace, Zone
EXPORTS DisplayFace, EthernetFace, EthernetOneFace, HeadStartChain, KeyboardFace, MouseFace, ProcessorFace,
RS232CFace, RS366Face, SAA000Face, SAB00Face, TTYPortFace, TemporarySetGMT = :

BEGIN
BasicHeadsDO;
RS232CI0OHeadsDO;

END.

LOG

Time: April 21, 1980 5:34 PM By: McJones Action: Create lile

Time: August 26, 1960 10:58 AM By: BLyon Action: renamed EthernetFace to EthemelOn.eFace
Timg: September 6, 1980 3:47 PM By: HGM  Action: EXPORT EthernelFace

Time: October 3, 1980 5:33 PM By: Forrest Action: Remove SoftwareTextBIt export; add TemporarySetGMT




-- BasicHeadsDO0.conlig (last edited by: Forrest on: October 3, 1960 5:31 PM)

PACK -- resident
ProcessorHeadDO,
EthernetHeadDO,
EthernetOneHeadDO,
GMTUsingintervalTimer,
SA4000tHeadDO,
SA800HecadDO,
UserTerminalHeadDO,
StartChainPlug,
SetGMTUsingEthernet;

BasicHeadsD0: CONFIGURATION LINKS: CODE
IMPORTS DeviceCleanup, Inline, Processinternal, RDC, Runtimelnternal, SA800NeckDO
EXPORTS DOInputOutput, DisplayFace, EthernelFace, EthernetOneFace, HeadStartChain1, KeyboardFace, MouseFace,
ProcessorFace, SA4000Face, SA800Face, TemporarySetGMT = .

BEGIN

[DOInputOutput, Processorface] + ProcessorHeadDO[]; -- NOT in head start chain

[EthernetFace, HeadStartChain1] ¢ EthernetHeadDO[DOInputOutput, DeviceCleanup, HeadStartChain2, inline];

[EthernetOneFace, HeadStartChain2] ¢ EthernetOneHeadDO[DOInputOQutput, DeviceCleanup, HeadStartChaing, Inline];
[Hea.dStartChainS. ProcessorFace2] « GMTUsinglntervaiTimer[DeviceCleanup, HeadStartChaind, Processinternal, ProcessorFace);
[HeadStariChaind, SA4000Face, System] « SA4000HeadDO[DOInputQutput, DeviceCleanup, HeadStartChain5, Inline, RDC];
[SA80CFace, HeadStartChain5] « SABOOHeadDO[DOInputOutput, DeviceCleanup, HeadStartChain6, Inline, SABOONeckDO, System};

[DisplayFace, HeadStartChaing, KeyboardFace, MouseFace, ProcessorFace3d] « UserTerminalHeadDO[DOInputOutput, DeviceCleanup,
HeadStartChain, Inline, ProcessorFace, Runtimelnternal];

ProcessorFace « ProcessorFacel THEN ProcessorFace2 THEN ProcessorFace3;

StartChainPlug;

SetGMTUsingEthernet;

END. '

LOG

(For earlier log entries see Amargosa arckive version.)

Time: April 21, 1980 5:34 PM By: McJones Action: Delete DOEther imporl to EthernelHeadD0 and commented-out Diablo31 stuff

Time: April 28, 1980 2:04 PM By: Danielson/Schwartz Action: Remove RS232 head and its imports from config

Time: May 2, 1980 12:48 PM By: Forrest Action: Add PrincOpsBitBitimpl (temporary) :

Time: May 14, 1980 6:40 PM By: McJones Action: Remove OISProcessorHeadDO from HeadStartChain

Time: May 19, 1980 12:47 PM By: McJones Action: Deline OISProcessorFace with THEN to avoid conflict with
HeadStartChain.Start

Time: May 30, 1980 2:40 PM By: Forrest Action: Remove PrincOpsBitBltimpl

Time: June 26, 1980 10:33 AM By: McJones Action: OISProcessorFace = JProcessorFace; don’t import OISDisk; import RDC;
SA4000HeadD0 exports System; UserTerminalHeadD0 doesn't import DisplayFace or KeyboardFace

Time: July 29, 1980 11:09 AM By: McJones Action: Export MouseFace from UserTerminalHeadD0 and config

Time: August 13, 1930 5:57 PM By: Jose Action: Add SA800HeadDO.

Time: August 15, 1980 3:54 PM By: Fay Action: Add Tex!(Bltimpl

Time: August 18, 1980 5:43 PM ° By: McJones Actlion: Renamed [rom HeadsDO

Time: August 20, 1980 6:29 PM By: BLyon Action: renamed Ethernet? to EthernetOneé&.

Time: September 6, 1980 1:44 PM By: HGM  Action: Add EthernetHeadDO0, EXPORT EthernetFace.

Time: September 15, 1980 11:10 AM By: Forrest Action: Links: CODE.

Time: October 3, 1980 5:30 PM By: Forrest Action: remove soflware textBlt temporarily. This will be put back in when operable,
but won’t have to be exported since the unimplemented trap is now in the ProcessorHead. .




" -- RS232CIOHeadsDO.config (fast edited b'y: Artibee on: October 10, 1980 4:39 PM) -- 1

RS232CIOHeadsD0: CONFIGURATION

LINKS: CODE

IMPORTS ByteBit, DeviceCleanup, DOInputQutput, Heap, Process, Processinternal, ResxdemHeap, Runtime, Runtimelnternal,
Space, SpecialHeap, SpecialSpace, Zone

EXPORTS RS232CFace, RS366Face, TTYPortFace =

BEGIN
RS232CHeadFrontEndDO;
MIOCCommCmdsDO;
MIOCCommImplDO;
MIOCHardwareDO;
TTYPortHeadDO;
X800TablesDO;
System6TablesDO;
RS232CAsyncMicrocodeD0;
RS232CByteMicrocodeDO;
RS232CBitMicrocodeD0;
RS232CTtyMicrocodeD0;
END.

LOG

Time: October 15, 1979 4:47 PM By: Bill Danielson Action: Created file ) ‘

Time: April 29, 1980 8:50 AM By: Victor Schwartz Action: (See Amargosa archive for all pre-Amargosa- release log entrigs) Change
name to RS232CI0HeadsDO.conlig as part of removal of RS232C stutf from TestPilot.config.

Time: May 1, 1980 1:03 PM By: Victor Schwartz Action: Added TTY microcode variant.

Time: July 22, 1980 3:15 PM By: Chuck Fay Action: Added Transaction to IMPORTS for R8232CHeaplmpI S use.

Time: August 4, 1980 3:03 PM By: Danielson Action: Added TTYPort head to configuration.

Time: October 10, 1980 4:39 PM By: Artibee . Action: Added LINKS: CODE.




- Utility Pilot conrig (last edited by: Luniewski on: October 9, 1980 2:02 PM) 1

-- To fully pack UtilityPilot, one should utter... .
-- PACK PilotControl, Filelmpl, FilerControl, UtilitySpacelmpl, SwapperControl, BootSwapCross, ResidentHeap!mpl,
CommunicationControl, UserTerminallmpl;
PACK
PilotControl, Systemimpi;
PACK
UserTerminallmpl, -- UserTerminalDriver
DiskDriverSharedimpl, SA800Impl; -- DiskDrivers

UtilityPilot: CONFIGURATION

IMPORTS
Dialup, PilotClient, RS232C, RuntimePrograms--rilot Loader--,
--heads-- DisplayFace, EthernetFace, EthernetOneFace, HeadStartChain, KeyboardFace, MouseFace ProcessorFace,
SA4000Face, SA800Face, TemporarySetGMT,
-- inlines to make Binder happy -- lnline, PilotDisk

EXPORTS ,
-- public -- ByteBlt, File, Heap, NetworkStream, OlSTransporter, PhoneNetwork, PhysicalVolume, Process, Runtime, Scavenger,
Socket, Space, Stream, System, TemporaryBooting, Transaction, UserTerminal, Volume, Zone,
-- Communication private -- OISCPDefs, StatsDefs, StatsOps,
-- tor PUP package only -- BufferDefs, CommuUltilDefs, DriverDefs, PupDefs,
-- for test puposes/insiders/heads only -- DebuggerSwap, DeviceCleanup, DiskChannel, FloppyChannel, FloppyChannellnternal,
KernelFile, PilotSwitches, Processinternal, PacketStream, ResidentHeap, ResidentMemory, Router, Runtimelnternal,
Snapshot, SpecialFile, SpecialHeap, SpecialSpace, SpecialSystem, SpecialVolume, Systeminternal, Utilities, VolumeExtras =

BEGIN

UtilityPilotKernel[Dialup, DiskChannel, DriverStartChain1, EthernetFace, EthernetOneFace, KeyboardFace, HeadStartCham PilotClient,
ProcessorFace, RS232C, RuntimePrograms --(for loader)--, StoreDriverStartChain, TemporarySetGMT];

[DiskChannel, DiskChannelBackend, DiskDriverShared, DriverStartChaint, FloppyChannel, FloppyChannellnternal, PhysicalVolume,
StoreDriverStartChain] «
DiskDrivers[DriverStartChain, Inline, PhysicalVolume, PilotDisk, Process, Processinternal, ResidentHeap, Runtimelnternal,
SA4000Face, SA800Face, Space, SpecialSpace, Transaction, Utilities];

[DriverStartChain, UserTerminal] «
UserTerminalDriver[DisplayFace, KeyboardFace, MouseFace, PilotSwitches, Process. Processinternal, ResidentHeap, Runtime,
Space, SpecialSpace, System Transactxon]

END.

LOG

(For earlier log entries see Pilot 4.0 archive version.)

Time: April 16, 1980 6:21 PM By: McdJones  Action: Add SetGMTUsingEthernet

Time: April 13, 1980 11:01 PM By: Forrest Action: Dont export I0OCS’

Time: April 21, 1980 4:01 PM By: Luniewski  Action: Delete SetGMTUsingEthernet from leading comment

Time: May 1, 1980 9:55 AM By: Forrest Action: Add SefGMTUsingEthernet to packs

Time: May 1, 1980 9:55 AM By: Forrest Action: Change UtilityHeadsDO to HeadsD0

Time: June 11, 1980 5:46 PM By: Luniewski  Action: Export PhysicalVolume

Time: June 18, 1980 10:36 AM By: Luniewski  Action: Export Scavenger

Time: June 27, 1980 11:19 AM By: McJones  Action: Export Heap, OISTransporter, PhoneNetwork, Transaction; import

Dialup, RS232C; OISProcessor = > Processor, StatsPrivateDefs = > StatsOps

Time: July 30, 1980 8:36 AM By: Forrest Action: Move out heads, StatsPrivateDels = > StatsOps

Time: August 18, 1980 5:35 PM By: McJones  Action: Link floppy driver into DriverStartChain; import SA800Face; don't export
: ByteBltDefs

Time: August 29, 1980 8:55 AM By: BLyon Action: renamed EthernetFace to EthernetOneFace.

Time: September 9, 1980 5:37 PM By: Forrest Action: add EthernetFace.

Time: September 15, 1980 11:18 AM  By: Forrest Action: LINKS: CODE. Add SpecialHeap to exports.

Time: October 3, 1980 2:18 PM By: Jose Action: export FloppyChannel and FIoppyChanneIlnrernaI
Time: October 3, 1980 10:35 PM By: Forrest Action: Import TemporarySetGMT.

Time: October 9, 1980 2:02 PM By: Luniewski  Action: Export VolumeExtras.




- UtilityPilotKernel.coniig (last edited by: Luniewski on: October9, 1930 2:00 PMPM) 1

PACK BootSwapCross, Framelmpl, Snapshotimpl; -- MesaRuntime

PACK Heaplmpl, ResidentHeaplmpl; -- Misc

PACK Queuelmpl, BufferPoollmpl, SystemBufferPoollmpl, EthernetDriver, EthernetOneDriver, Dispatcherlmpl, PhoneNetworkDriver,
PhoneNetworkimpl, HalfDupleximpl, Routerimpl, RoutingTablelmpl, Socketimpl, Checksumsimpl, EchoServerlimpl, NetworkStreamMgr,
NetworkStreaminstance, PacketStreamMgr, PacketStreaminstance, CommunicationControl, PilotCommuUltil, Boss, StatstHot; --
Communication

UtilityPilotKernel: CONFIGURATION
IMPORTS
Dialup, DiskChannel, DriverStartChain, EthernetFace, EthernetOneFace, KeyboardFace, HeadStartChain, PilotClient,

ProcessorFace, R$232C, RuntimePrograms --(for loader)--, StoreDriverStartChain, TemporarySetGMT
EXPORTS

-- public -- ByteBIt, File, Heap, NetworkStream, OISTransporter, PhoneNetwork, PhysicalVolume, Process, Runtime, Scavenger,
Sacket, Space, Stream, System, TemporaryBooting, Transaction, Volume, Zone,

--for Drivers Only -- DeviceCleanup, PilotSwitches, Processinternal, ResidentHeap, Runtimelnternal, SpecuaISpace, Utilities,

-- Communication private -- OISCPDefs, StatsDefs, StatsOps,

--tor PUP package only -- BufferDefs, CommUtilDefs, DriverDefs, PupDefs,
--for insiders only -- DebuggerSwap, KernelFile, PacketStream, ResidentMemory, Router, Snapshot, SpecialFile, SpecialHeap,
SpecialSystem, SpeciaiVolume, Systeminternal, Volun)eExtras =

BEGIN

Control;

MesaRuntime;

-- Runtimeloader is not used.
-- RuntimePerf is not used.

Misc;

UtilityStore;

Communication;

END.

LOG

(For earlier log entries see Pilot 4.0 archive version.). .

Time: April 13, 1980 10:21 PM By: Forrest Action: Remove 10

Time: April 17, 1980 2:43 PM By: Knutsen Action: Actually remove IO

Time: May 1, 1980 9:54 AM By: Forrest Action: Fix up packs :

Time: June 11, 1980 5:48 PM By: Luniewski Action: Export PhysicalVolume

Time: June 18, 1980 10:37 AM’ By: Luniewski  Action: Export Scavenger

Time: June 27, 1980 11:16 AM By: McJones Action: Export Heap, OISTransporter, PhoneNetwork, Transaction; import Dialup,
RS232C; OISProcessorFace = > ProcessorFace, StatsPrivateDefs = > StatsOps

Time: August 1, 1980 2:38 PM By: Luniewski Action: Frames = > Framelmpl

Time: August 18, 1980 3:56 PM By: McJones Action: Don't export ByteBitDefs

Time: August 29, 1980 9:40 AM By: BLyon Action: renamed Ethernet* to EthernetOne*.

Time: September 9, 1980 5:31 PM  By: Forrest Action: Fix up packs

Time: September 17, 1980 10:07 AM By: Forrest Action: SpecialHeap added to exports

Time: September 18, 1980 1:27 PM By: McJones Action: Don’t PACK Processes
Time: October 9, 1980 2:00 PM By: Luniewski Action: Export VolumeExtras




- U’(ilitySto F€.conlig (last edited by: Luniowski on: Oclober 9, 1980 1:59 PM)

PACK
-- FileMgr:
Filelmpl,
PhysicalVolumelmpl,
Scavengelmpl,
VolAllocMap!impl,
MarkerPagelmpl;

PACK
-- Swapper:
SwapTaskimpl,
SimpleSpacelmpl;

PACK
- UtilityYMMgr:
UtilitySpacelmpl,
UtilityVMMControl;

UtilityStore: CONFIGURATION
IMPORTS DiskChannel, PilotSwitches, Process, ProcessorFace, Residentleap, Runtime, Runtimelnternal, SpecialVolume,
StoragePrograms, System, Systeminternal, Utilities, Zone
EXPORTS File, KernelFile, MStore, PerformancePrograms, PhysicalVolume, ResidentMemory, RuntimePrograms, Scavenger,
Space, SpecialFile, SpecialSpace, SpecialVolume, StoragePrograms, Transaction, Volume, VolumeExtras = ~

BEGIN .

Filer;

FileMgr;

Swapper;

- UtilityVMMgr:
UtilitySpacelmpl LINKS: CODE;
UtilityVMMControl LINKS: CODE;

END.

LOG

(For earlier log entries see Pilot 4.0 archive version.)

Time: April 17, 1980 2:32 PM By: Knutsen Action: Import StoragePrograms, export ResidentMemory. Add
. UtilityVMMControl.

Time: April 23, 1980 11:29 AM By: Knutsen 7 Action: Export RuntimePrograms

Time: April 30, 1980 6:36 PM By: Forrest Action: Export MiscPrograms, PerformancePrograms, PPData

Time: June 4, 1980 3:56 PM By: Luniewski  Action: Import Zone

Time: June 11, 1980 5:45 PM By: Luniewski Action: Export PhysicalVolume

Time: June 17, 1980 4:53 PM By: Luniewski Action: Export Scavenger

Time: June 27, 1980 11:57 AM By: McJones  Action: Export Transaction

Time: August 18, 1980 3:54 PM By: McJones  Action: Import ProcessorFace

Time: August 29, 1980 5:28 PM By: Forrest Action: Kill PPD*; Links: CODE

Time: October 9, 1980 1:59 PM By: Luniewski Action: Export VolumeExtras




- DiagnOStiCp"Ot.conlig (last edited by: McJones on: September 2, 1980 2:15 PM)

Time: September 2, 1980 2:15 PM By: McJones Action: Remove Interrupt Key
Time: October 6, 1980 1:24 PM By: Forrest Action: Export SpecialSpace (for DonateDedicatedRealMemory)




- GermDO.conlig (last edited by: BLyon on: August 29, 1980 11:20 AM) 1

PACK
BootSwapGerm,
BootSwapCross,
Teledebuglmpl,
BootChannelDisk, . °
BootChannelEther,
MiniEthernetDriver,
ProcessorHeadDO,
SA4000HeadDO,
EthernetOneHeadDO;

Germ: CONFIGURATION LINKS: CODE
IMPORTS Boot, DeviceCleanup, Frame, Inline, PageMap, PilotDisk, PrincOpsRuntime, ProcessOperations, RDC, Trap =
BEGIN

[BCnull, HSCnull, Resu:!enlMemory] + BootSwapGerm[Boot, BCO, BootSwap, Frame, HSCO, Inline, ProcessorFace, PageMap,
PrincOpsRuntime, ProcessOperations, ResidentMemory, Teledebug, Trap];
BootSwapCross;

-- Teledebugger
Teledebuglimpl;

-- BootChannel implementations

-- The modules implementing various types of BootChannel’s are daisy chained together.

-- BootSwapGerm is the "real” importer of BootChannel and also exports BCnull, a dummy BootChannel to terminate the chain.
-- To add a new driver named "BootChannelNew" to the chain:

-- 1) Find the end of the chain, i.e. "BCn « BootChannelX[...BCnull...];"

-- 2) Change it to "BCn « BootChannelX[...BCn + 1...];"

-- 3) Append alterit "BCn + 1 « BootChannelNew[...BCnull...];"

-- (Similar remarks apply to the HeadStartChain (HSCn) linking heads.)
BCO « BootChannelDisk[Boot, BC1, Inline, PilotDisk, SA4000Face];
BC1 « BootChannelEther[Boot, BCnulI --EtherFace,-- MiniEthernelDefs, ProcessorFace, Resxdent\Aemory]

-- Communication
MiniEthernetDriver;

-- Heads :

ProcessorHeadDO; -- NOT in HeadStartChain )

[HSCO0, SA4000Face, System] « SA4000HeadDO[DOInputOutput, DeviceCleanup, HSCH, Inline, RDC];
[EthernetOneFace, HSC1] « EthernetOneHeadDO[DOInputOutput, DeviceCleanup, HSCnull, Inline];

END.

LOG

Time: February 7, 1980 2:54 PM By: Knutsen Action: Create file from GermDisk.config of February 6, 1980

Time: February 15, 1980 1:51 PM By: McJones Action: OISProcessorFaceD0Impl = > OISProcessorHeadDO

Time: March 11, 1980 11:16 AM By: Forrest Action: Commented out Diablo31

Time: April 10, 1980 12:29 PM By: Forrest Action: Added Teledebug

Time: April 22, 1980 5:56 PM By: McJones Action: MiniDODriver = > MiniEthernetDriver + EthernetHeadDO

Time: May 14, 1980 6:44 PM By: McJones Action: Remove OISProcessorHeadDO from HeadStartChain

Time: July 1, 1980 1:21 PM By: McJones Action: 48-bit processor ids, OISProcessor... = > Processor...

Time: July 22, 1980 2:53 PM By: Fay Action: Reordered BootSwapGerm|...] to get PageMap and PrincOpsRuntime

in the correct order.
Time: August 21, 1980 10:05AM . By: McJones Action: Renamed file Germ.conlig = > GermDO0.config .
Time: August 29, 1980 11:20 AM By: BLyon Action: Renamed Ether* to EthernetOne*.

i




-- TTYPortChannel.config

-- Last edited: September 3, 1980 12:33 AM By: Mary Artibee

TTYPortChannel: CONFIGURATION :
IMPORTS Heap, Process, Processinternal, TTYPortFace :
EXPORTS TTYPort CONTROL TTYPortDriverA, TTYPortDriverB =

BEGIN
TTYPortDriverA;
TTYPortDriverB;
END.

LOG

Time: July 30, 1980 8:20 AM By: Mary Artibee  Action: Created.

Time: August 4, 1980 3:53 PM  By: Mary Artibee  Action: Import TTYPortFace (from RS232CI0OHeadsDO0).
Time: August 5, 1980 6:55 PM By: Mary Artibee  Action: Import ResidentHeap, Zons.

Time: September 3, 1980 12:33 AM  By: Mary Artibee  Action: Remove ResidentHeap, Zone.




PilotControl.mesa. 10-Oct-80 16:42:05

-- PilotControl.mesa (last edited by: Forrest on: October 10, 1980 4:41 FPM)

DIRECTORY

Boot usiNG [Location, LP, LVBootFiles, nuliDiskFilelD, pRequest, Request],

BootSwap usiNG [
GetPStariListHeader, Initialize, InitializeMDS, mdsiGerm, sPilotSwitches],

CommunicationPrograms usiNG [InitializeCommunication],

ControlPrograms usING [Systemimpl],

DebuggerSwap using [Parameters],

Device using [nullType, Typel,

DriverStartChain usiNGg [Start],

Environment usiNG [
maxPagesinMDS, PageCount, PageNumber, PageQfiset, wordsPerPage],

File using [Capability, ID, nulllD, PageNumber, Permissions, read, write],

. Frame usinGg [Free, GetReturnFrame, SetReturnlink],

HeadStartChain usinGg [Start],

KernelFile using [Pin],

MiscPrograms,

PerformancePrograms usNG [InitializePilotCounter, InitializePilotPerfMonitor],

PilotClient using [Run],

PilotMP usinG [
Code, cBadBootFile, cClient, cCommunication, cControl, cMap, cStorage],

PilotSwitches using [],

PrincOps usinG [StateVector, TrapLink],

Process using [Detach],

ProcessOperations usiNG [WriteWDC],

ProcessorFace usiNGg [SetMP, Start],

Runtime using [CallDebugger],

RuntimePrograms usiNG [
InitializeFrames, Initializelnterrupt, Instructions, InitializePilotLoadState,
InitializePilotNub, Processes, Signals, InitializeSnapshot, Start, Traps],

SDDefs usinG [SD],

Space usING [
Copyln, Create, defaultWindow, Delete, Handle, Kill, LongPointer, Map,
nuliHand!e, PageNumber, WindowOrigin],

StartList using [
Entry, Index, Header, Spacelndex, SpaceType, Startindex, SwapUnitinfo, Base,
VersionlD]},

SpecialSystem usiNG [NetworkAddress, nullNetworkAddress],

StoragePrograms USING |
DescribeSpace, empty, free, HandleFromPage, InitializeFileMagr,
InitializeFiler, InitializeMStore, InitializeRegionCacheA,
InitializeRegionCacheB, InitializeResidentMemoryA, InitializeResidentMemoryB,
InitializeSimpleSpace, InitializeSwapper, InitializeTransactionData,
InitializeVMMar, IsUtilityPilot, LongPointerFromPage, nullSpaceHandle, outlaw,
PageFromlLongPointer, RecoverTransactions, ReplacementProcess SpaceOptions,
StartListProc, SuperFromPage],

StoreDriverStartChain using [Start],

System usiNG [],

Systeminternal usineg [Unimplemented],

TemporaryBooting using [Swiiches], -- Trap USING [WriteXTS],

VMMaplLog usiNGg |
Descriptor, EntryPointer, PatchTable, PatchTableEntry,
PatchTableEntryPointer],

XferTrap usiNnG [WriteXTS];

‘PilotControl: PROGRAM
IMPORTS

PilotControl.mesa. 10-Oct-80 16:42:05

1

1

PilotControl.mesa. 10-Oct-80 16:42:05 . 2

Boot, BootSwap, CommunicationPrograms, ControlPrograms, DriverStartChain,
Frame, HeadStartChain, KernelFile, MiscPrograms, FerformancePrograms,
PilotClient, Process, ProcessOperations, Processorface, Runtime,
RuntimePrograms, Space, StoreDriverStartChain, StoragePrograms,
Systeminternal, XferTrap

exPORTS DebuggerSwap, PiloiSwitches, StoragePrograms, System
SHARES File, RuntimePrograms =

BEGIN OPEN Environment;

PEntry: TYPE = ROINTER TO Starilist.Entry; -- for debugger

-- PilotSwitches
sv_,ritches: pusLiIC TemporaryBooting.Switches;

-- StoragePrograms
* countVM: pusLic PageCount « 40000B;
-- size of VM implemented on a DO. Should come from ProcessorFace! ("+" due to compiler glit
**ch)
pageMDS: pusLic Environment.PageNumbar; -- first page of Pilot’s {only) MDS
InMDS: PUBLIC LONG POINTER; -- to Pilot's (only) MDS.
pageHyperspace: pusLIC Envxron'nent PageNumber;
-- first page of non-MDS non-Germ VM. (Hyperspace is assumed to follow MDS. )
countHyperspace: pueLic Environment.PageCount;
pageMDSGerm: pusLIC Environment.PageNumber; -- first page of Germ's MDS.
tableBase: pusLic StartList.Base; -- base pointer of the Start List.

-- System (exported here until directed exports appear)
NetworkAddress: pusLiC TyrE = SpecialSystem.NetworkAddress;
nuliNetworkAddress: pusLic NetworkAddress « SpecialSystem.nuliNetworkAddress;

-- DebuggerSwap :
canSwap: PUBLIC BOOLEAN + FALSE; -- can we gef to the debugger
_parameters: pusLic DebuggerSwap.Parameters;

-- Parameters:

request: Boot.Request « LOOPHOLE[Boot.LP[
highbits: BootSwap.mdsiGerm, lowbits: Boot.pRequest], LONG POINTER TO
Boot.Request]t; -- parameter to the germ which loaded us

-- Assorted global variables:
h: poiNTER TO Startlist.Header;
-- Map iog and patch table descriptor (see also CachedRegionimpl):
mapl.ogDescriptor: VMMapLog.Descripter ¢
_[self:, writer: FirsT[VMMapLog.EntryPointer],
reader: FIRST[VMMapLog.EntryPointer], limit: FIrsT[VMMapLog.EntryPointer],
paichTable: @dummyPatchTable.patchTable]; -- overwritten by CachedRegion!mpl
DummyPatchTable: TyPE = RECORD |
patchTable: VMMaplog.PatchTable,
entries: ARRAY [0..5) oF VMMaplog.PatchTableEntry];
dummyPatchTable: DummyPatchTable «
[[imit: FIRsT[VMMapl.og. PatchTabIAEntryPomter]
maxLimit:
FIRST[VMMapLog.PatchTableEntryPointer] + 5*size]lVMMapl.og.PatchTableEntry],
entries], I;
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Bug: PRIVATE --PROGRAMMING--ERROR [type: BugType] = CODE;
BugType: Tyre = {bug0, bugl, bug2, bug3, bug4, bug5, bugb, bug7, bug8, bug8};

-- Heart of PilotControl
ProcessStartList: PROCEDURE = -- Assume called from main body

BEGIN
pSwitches: LONG POINTER TO TempaoraryBooting.Switches = LOQOPHOLE[Boot.LP[

highbits: -BootSwap.mdsiGerm, lowbits: @SDDefs.SD[BootSwap.sPilotSwitches]]];
IvBootFiles: Boot.LVBootFiles;
dT: Device.Type; -- device type for debugger boot files
dO: caRDINAL; -- device ordinal for debugger boot files
state: PrincOps.StateVector;
pageEndHyperspace: Environment.PageNumber;
pageExcessRealMemory: PageNumber; -- real pages not backing bootloaded stuff.
pageFreeVM: PageNumber; -- VM following that allocated by StartPilot.
Frame.Free[Frame.GetReturnFrame[]]; -- Get key switch settings.
switches « pSwitchest;
switches.u « up; -- only Pilot sets UtilityPilot-ness

ProcessorFace.SetMP[PilotMP.cControl];

-- Get start traps working first.
RuntimePrograms.Stari[LOOPHOLE[RuntimePrograms.Traps]};

-- Initialize processcr face.
ProcessorFace.Start[};

BootSwap.InitializeMDS[]; -- sets pMon
h « BootSwap.GetPStartListHeader(];
tableBase « h.table;
IF h.version ~ = Startlist.VersionID THEN Punt[PilotMP.cBadBootFile];
-- not the version of StartList we were compiled with
pageMDSGerm « BootSwap.mdsiGerm*maxPagesIinMDS;
--pageMDS « StoragePrograms.PagefromLongPointer[LOOPHOLE[1, POINTER]]; + + ("1"s
**ince "0" collides with NIL) (StoragePrograms version can be used in Mesa 6)

pageMDS « StoragePrograms.PageFromLongPointer[LOOPHOLE[1, POINTER]];
[pMDS « StoragePrograms.LongPointerFromPage[pageMDS];
pageHyperspace « pageMDS + maxPagesinMDS; -- follows MDS.
page=ndHyperspace +«

IF pageMDSGerm > pageHyperspace THEN pageMDSGerm

ELSE FIRST[PageNumber] + countVM; -- ends at Germ or end of VM.
countHyperspace « pageEndHyperspace - pageHyperspace;
pageFreeVM « h.astVMPage + 1;
pageExcessRealMemory « h.lastBootLoadedPage + 1;
MiscPrograms.InitializeUtilities[}; -- (IMPORTed by Framss.)

-- Initialize Mesa runtime.
RuntimePrograms.InitializeFrames[];
sTarT RuntimePrograms.Instructions;

- Frame.SetReturnLink[PrincOps.TrapLink]; -- so it can be set to Processes.End .
sTART RuntimePrograms.Processes{pagePDA: h.pdaBase, countPDA: h.pdaPages];
sTART RuntimePrograms.Signals; )

RuntimeProg'am; InitializePilotNub[
pageloadState:
tableBase[tableBase[h.initLoadState].parent].vmpage +.tableBase[
h.initLoadState].base, countlLoadState: tableBasefh.initLoadState].nages,
pVMMaplLog: @mapLogDescriptor];
BootSwap.Initialize[mdsiOthar: BootSwap.mdsiGerm];
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InitializeDebuggerSwapf}; -- reac in germ for debugger’s world.
-- InterruptKey is started below aiter KeyboardFace implementation is started.
-- Snapshotimpl and PerformancePrograms are started balow after the virtual memory is runni

-- Mesa runtime now fully operational; can swap if debugger pointers set with Othello comman

**d.

IF switches.zero = down THEN Runtime.CallDabugger["Key Stop 0"];

-- Get basic real and virtual memory facilities working.
StoragePrograms.InitializeMStore[];
StoragePrograms.DescribeSpace[
StoragePrograms.free, pageExcessRealiMemory,
pageEndHyperspace - pageExc:ﬂssPeal'vicmory, Space.defaultWindow];
-- gives excess real memory to MStore.
StoragePrograms.InitializeSimpleSpacel};
-- fenumerates non-empty initizlly resident spaces, initializes VM allocator).
StoragePrograms.DescribeSpace]
StoragePrograms.empty, pageFreeVM, pageEndHyperspace - pageFreeVM
Space.defaultWindow];
-- tells SimpleSpace about unused hyperspace VM in which it can create SimpleSpaces.
StoragePrograms.InitializeRegionCacheA[];
-- creates region cache, initializes AllocateRuthlessly.
StoragePrograms.InitializeResidentMemoryA[l;

- ResidentMemory now operational.
MiscPrograms.InitializeZone[};
MiscPrograms.initializeResidentHeap[];
HeadStartChain.Start[]; -- start heads

RuntimePrograms.Initizlizelnterrupt[l; *
-- now that KeyboardfFace.xeyboard is defined
sTART ControlPrograms.Systemimpl;

- Initialize more of Misc configuration.

MiscPrograms.InitializeStream[};
StoreDriverStartChain.Start[]; -- start drivers used by Store

-- Initialize the Store configuration.
BEGIN OPEN StoragePrograms;
ProcessorFace.SetMP[PilotMP.cStorage];
switches.u « IF IsUtilityPilot[] THEN down ELSE up;
InitializeFiler; -- Initialize Swapper.
InitializeSwapper[@maplLogDescriptor]; -- SimpleSpace /0 is now operational.
-- Describe initallyResident, cachedDescriptor, and cutlaw Sﬂeces to Swapper: .
InitializeRegionCacheB]]; -- descritss region cachs space.
InitializeResidentMemoryBl}; -- descrites resident memory spaces.
DescribeSpace]

StoragePrograms.outlaw, pageMDSGerm, maxPagesinMDS, Space.defaultWindow];
-- describes Germ MDS space.

DescribeSpace]

toragePrograms.outlaw, FIRsT[PageNumber], 1, Space.defaultWindow];
-- plant outlaw space onunmapped page 0 (LONGINIL]T).
IF pageMDS. # rirsT[PagaMumber] ThEN
DescribeSpace[StoragePrograms.outlaw, pageMDS, 1, Space.defaultWindow];
-- plant outlaw space on unmapped mds page 0 (NIL1).
EnumerateStartList[DescribelnitiallyResidentSpaces];
-- describes non-empty initallyResident spaces.
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-- Start the virtual memory replacement process.
BEGIN _~
countThreshold: PageCount « 4;

-- for replacement algorithm in MStore.AwaitBelowThreshold.
Process.Detach|

FORK ReplacementPracessiF IsUtilityPilot[] THeN O ELSE countThreshold]};
END;

-- Part one of Transactions initialization: exported variables and simple spaces.
InitializeTransactionData]];

-- Start FileMgr, which will find system volume and debugger booting information.

[debuggerDeviceType: dT, debuggerDeviceOrdinal: dO] « InitializeFileMgr]
@LOOPHOLE[request.location, disk Boot.Location], @IvBootFiles];

IF ~switches.u = down THEN
EnumerateStartList[PinResidentDeecriptorPageGroups]

IF switchesT—=up-—anp~ AN

«dT # Device.nuliType O8 lvBootFxles[debugger]'da 71. Boot.nuliDiskFilelD.da)
THEN smmh&sm_,down ~—disable-map /dgg/ng if-no-debugger-

—ELSE—
BEGIN
parameters.locDebugger «

[deviceType: dT, deviceOrdinal: dO,
vp: diskidiskFilelD: WBootFiles[debugger]l];
parameters.locDebuggee «
[deviceType: dT, deviceOrdinal: dO,
vp: disk[diskFilelD: ivBootFiles[debuggee]]];
canSwap + TRUE; -- now can get to debugger
END;

(o YCan S«,\, a7 9N msmcvs 7= dpuity “THEW

InitializeVMMgr[countVM, @mapLogDescriptor];
-- also Maplogs the unitary and family spaces in the boot file

ProcessbrFace.SetMP[PilotMP.cMap];
EnumerateStartList[CreatelnitiallyOutSpaces];
-- creates swaplUnits of non-initallyResident, non-cachedDescriptor spaces

5

Su U\"”t\‘h“‘ q* (‘S)b\]ﬂ

-- Now everything allocated by StartPilot has been placed in the VMMgr databases and MapLd

**goed.
IF switches.one = down THEN Runtime.CallDebugger["Key Stop 1"];

RecoverTransactions(];
END; -- of OPEN StoragePrograms

PerformancePrograms.InitializePilotCounter[];
PerformancePrograms.|nitializePilotPerfMonitor[];

RuntimePrograms.initializeSnapshot[]; -- not initially resident

MiscPrograms.InitializeHeap[]; -- uses Space

DriverSiartChain.Start[]; -- start remaining drivers

ProcessorFace.SetMP[PilotMP.cCommunication];

iF switches.c = up THEN CommunicationPrograms.InitializeCommunicationf];

RuntimePrograms.InitializePilotLoadState]

tableBase[tableBase[h.initLoadState].parent].vmpage + tableBasel

ni.initLoadStale].base, tableBasefh.initLoadState].pages];

Space.Kill[
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-- s0 that UtilityPilot can do the Delete of the space
StoragePrograms.HandleFromPage|
StoragePrograms.PageFromLongPointer[tableBase]];

Space.Delete[
StoragePrograms.HandleFromPage[
StoragePrograms.PageFromLongPointer{tableBasej]}; -- delete the StartList

-- Ready to start the client.

ProcessorFace.SetMP{PilotMP.cClient];

IF switches.two = down ThaN Runtime.CaliDebugger["Key Stop 2"L};
state.instbyte « state.stkptr « 0;

state.dest « PilotClient.Run;

state.source « Frame.GetReturnFrame[};

RETURN WITH state; -- transfer to FilotClient.Run, freeing our frame as we go

END;

.-- DescribeinitiallyResidentSpaces: Creates entries in the Swapper cachss for (non-empty) initall
**yResident spaces.

-- The motivations for this section are as follows: The fac://ty provided by the Swapper’s Describ
**eSpace procedure’is the only way to cieate and initialize space and region descriptors for data t
**hat are already in memory. Itis also the only way to create cachedDescriptor space and region
**descriptors. Therefore, all initiallyResident or cachedDescriptor spaces and swapUnits must be
**processed by DescribeSpace, befors the VIMHMgr is initialized. To simplify our life. we require th
**at all CachedDescriptor items be initiallyResident, thus restricting the processing here to cnly in
**itiailyResident items. (We don't process non-initiallyResident spaces and swapUnits here so as
**to m/n/rswze the amount of region cache space required during initialization, and to simplify the
**coding.

-- VMMControl.InitializeVMMgr uses the space and region cache entries created here to constru
**ct the initial Hierarchy and Projection databases, and to MaplLog the mapped spaces. For this p
**rocess, the requirements on the caches are: there must be a space cache entry for any space t
**hat is (itseif) mapped; there must be a region cache entry for every swapUnit.

Describe!nitiallyResidentSpaces: StoragePrograms.StartListProc --findex]-- =
-- Creates and maps spaces for: all initiallyResident unitary or family spaces.
-- Creates regions for: all initiallyResident swap units, and unitary spaces.
-- For the convenience of CreatelnitiallyOutSpaces, the handle of each space entry is initialize
**d to Space.nullHandle.
-- Note: We assume that a family is entirely tilsd with swap units (no holes).

BEGIN
defaultOpuons Storagaprograma SpaceOptions =

[ -- (the most probable options)
-- The program logic below assumes these options as defaults!
createSpace: FALSE, -- assume.
pinSpaceD: FALSE, -- assume.
meapped: TRUE, -- any non-empty space or swap unit /s mapped.
createRegion: TRUE, -- assume.
pinRegionD: FALSE, -- assume.
subspace: FALSE, -- assume.
. initiallyResident: TRuE, pinned: FALSE]; -- assume.
options: StoragePrograms.SpaceOptions « defaultOptions;
-- set up the most probable options.
wiTH e: tableBass[index] SeLECT FROM
space => --create space dsscriptor:
x:(ém\}mpags + e.pages > h.lastVMPage + 1 THEN ERROR Bugl[bugl];
e.handle « LOOPHOLE[StoragePrograms.nullSpaceHandle];
-- for CreatelnitiallyOutSpaces. (Note: Space.nullHandle is not initialized yet.)
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IF ~e.bootlLoaded THEN RETURN;
WITH t. e.type SELECT FROM
empty => RETURN; -- (handled separately by InitializeSimpleSpace)

unitary =>
options.pinSpaceD «
(tableBase[t.swapUnit].info.state = residentDescriptor);

family => options.pinSpaceD ¢ t.anyResidentDescriptorChildren;

ENDCASE =) ERROR Bug[bug2};
options.createSpace « TRUE;
options.createRegion « FALSE;
StoragePrograms.DescribeSpace]

options, e.vmpage, e.pages, WindowForSpace[LOOPHOLE[index]]];
END;

swapUnit => -- create region descriptor:

BEGIN
readOnlyWindow: Space.WindowQrigin =
[fite: [File.nulliD, File.read], base: 0};
readWriteWindow: Space.WindowOQrigin =
[file: [File.nulliD, File.read + File.write], base: 0];
IF tableBase[e.parent].booctloaded THEN
BEGIN
options.subspace « (tableBase[e.parent].type.class = family);
SELECT e.info.state FROM
resident => options.pinned « TRUE;
residentDescriptor =) options.pinRegionD ¢ TrUE;
swappable => --options.mapped « TRUE--NULL;
ENDCASE = ERROR Bug[bug0];
StoragePrograms.DescribeSpace|
options, tableBase[e.parent].vmpage + e.base, e.pages,
IF e.info.readOnly THEN readOnlyWindow ELSE readWriteWindow];
END;
END;
ENDCASE =>:ERROR Bug[bug3};
END;

PinResidentDescriptorPageGroups: StoragePrograms.StartListProc --findex]-- =

BEGIN
wITH e: tableBase[index] SELECT FROM
space => NULL;
swapUnit =>
IF e.info.state = residentDescriptor THEN
KernelFile.Pin[
file: [request.location.diskFilelD.fID, File.read],
page: tableBase[e.parent].backingPage + e.base, count: epages]
ENDCASE => ERROR;
END;

-- Creates and maps non-initiallyResident spaces.

' CreatelnitiallyOutSpaces: StoragePrograms.StartListProc --findex]-- =

-- Note: DescribelnitiallyResidentSpaces has initialized the handle of each space StartLlst entr
**y to Space.nullHandle.

BEGIN
wiTH e: tableBase[index] SELECT FROM
space => NULL; -- defer creating ALL spaces so the space can be
-- correctly mapped to either the boot file or a teamporary file
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swapUnit => -- We ASSUME that all swapUnit's of a space have the same
-- resident and readOnly attributes!!!
BEGIN OPEN €;
IF tableBase[parent].bootLoaded THEN RETURN;
if LOOPHOLE[tableBass[parent].handle, Space.Handle] = Space.nullHandle
THEN CreateParent[parent, e.info.readOnly Or e.info.state = resident};
-- (sets handle)
IF tableBase[parent].type.class = family THEN
I « Space.Create[e.pages, LOOPHOLE[tableBase[parent].handle], base];
END; .
ENDCASE =) ERROR Bug[bug4];
END;

CreateParent: procEDURE [parent: Startlist. Spacslndex mapToBootFile: BOOLEAN] =
BEGIN OPEN p: tableBase[parent];
parentsParent. Space.Handle;
pageParentsParent: Space.PageNumber;
window: Space.WindowOrigin;
IF p.type.class = empty THEN ERROR Bug[bug5];
[parentsParent, pageParentsParent] « StoragePrograms.SuperFromPage[p.vmpage];
p.handle « LOOPHOLE[Space.Create]
p.pages, parentsParent, p.vmpage - pageParentsParent]];
window «
IF mapToBootFile THEN WindowForSpace[parent] -- map to boot file
ELse Space.defauitWindow; -- map to temporary file
Space.Map[LOOPHOLE[p.handle], window];
IF ~mapToBootFile THEN -- must copy contents into the space in this case

--TEMPORARY BUG WORKAROUND. We first touch the space before doing the
-- Copylin as Copylin doesn’t read the file if the space is out and dead as ours is.
pir: LONG POINTER TO WCRD = Space.longPointer[LOOPHOLE[p.handle]];
ptrt « O; -- THE WORKAROQUND - touch the space
Space.CopyIn[LOOPHOLE[p.handle], WindowForSpace[parent}};
END;
-witH t: p.type SELECT FROM
family =>
IFt anyResxdentDescnptorChnldren THEN
ERROR Systeminternal.Unimplemented;
ENDCASE;
END;

_WindowForSpace: PROCEDURE [space: StartList.Spacelndex]

RETURNS [Space.WindowOrigin] =
BEGIN
RETURN]
Space.WindowOrigin[
file: File.Capability{
fID:
SELECT tableBase[space].backingStore FROM
null => File.nulliD,
self => request.location.diskFilelD.fID,
ENDCASE =) ERROR Buglbug7],
permissions:
IF tab!eBase[space].readOnly THEN File.read eLse Fileread + File.write],
base
tableBase[space] backingPage + request.locaticn.diskFilelD. furstPage]]
END;
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enu ,TlnrateStartLlst PUBLIC PROCEDURE [Pro._ StoraaeProarams StarthstProc] = Seotember 15 19@9 11.49 AM Lumewsk/ Make CreateParent map wntab[e swaooable soacns to

BEGIN OPEN StartlList; A tamporary tile and not the boot hle :
index: Index; ~ October 10, 1980 4:40 P Forrest  Unmap Page 0 pageMDS (it #0).

Size: CARDINAL;

For index « Startindex, index + size unTiL tableBase[index].option = stop bo
Procfindex]; . :
size «

wiTH tableBase[index] SELECT FROM
space => size[space Entry],
swapUnit => size[swapUnit Entry],
ENDCASE => ERROR Bug[bug8}];
ENDLOOP;
END;

- InitializeDebuggerSwap: PROCEDURE =
BEGIN OPEN parameters;
locDebuggee « LOOPHOLE[h.locDebuggee];
locDebugger « LOOPHOLE[h.locDebugger];
-- Now can get to debugger if info was in boot file.
iF locDebuggee.diskFilelD.da ~ = LOOPHOLE[LoNG[0]] THEN canSwap « TRUE;
pMicrocodeCopy « pGermCopy € NiL; -- until microcode swapping installed

END;

-- When all else fails . . .

Punt: pPROCEDURE [c: PilotMP.Code] = inLINE {ProcessorFace.SetMP[c]; bo ENDLOOP);
-- Main Body code:

ProcessOperations.WriteWDC[1];

-- interrupts off (necessary for now on Dandelion)
XferTrap.Write XTS[off;

ProcessStartList[]; -- never returns!

END.

(For earlier log entries see Pilot 4.0 archive version. )
April 16, 1980 9:18 AM Knutsen Unbundle ResidentiMemory into separate module Expl
**jcitly start MStore, SimpleSpace, ResidentMemory, ResidentHeap, and CachedReg:onlmp'A ea
**rly. Exports countVM, etc. Unbundle Store initialization functions. Changes for moving to nonz
**2ro MDS. Changes for eliminating DiagnosticFilotControl.
April 30, 1980 5:35 PM Forrest  Change to turn interrupts off at startup, on after startin
**g heads .

- May 3, 1980 1:00 PMForrest  ControlDefs = >PrincOps, FrameQOps = >Frame, ProcessOps = >Pro
**cessOperations

May 14, 1980 6:22 PM McdJones Start processor face implementation; moves starting of i
**nterrupts back to Processes

May 17, 1980 9:04 PM Forrest  ?

July 9, 1980 7:15 PM Knutsen/Luniewski New StartPilot/StartList

July 14, 1980 4:36 PM Gobbel  Add transaction initialization .
July 19, 1980 1:57 PM McJones OISProcessorface = DProcessorface; initialize Heap
August 15, 1980 11:49 AM McJones Allow map logging when teledebugging

August 28, 1980 4:39 PM McdJones START InterruptKey = Jinitializelnterrupt{]; add PmResr
**dentDescriptorPageGroups and add firstPage in WindowForSpace

August 29, 1980 2:02 PM Forrest  Eliminate references to PPData

September 2, 1980 2:43 PM  Forrest  Temporarily remove Trap
September 8, 1980 9:32 PM Johnsson Add XferTrap
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-- SystemImpl.mesa (last edited by: Forrest on: October 3, 1980 8:21 PM)
--THINGS TO DO:
-- 1) Get rid of call to TemporarySetGMT.SetGMT after through with gmt clock simulation

DIRECTORY
ControlPrograms usiNg ],

DeviceCleanup using [Await, Item, Reason],

Environment using [Long],

Inline usinGg [LongDiv, LongDivMod, LongMult],

Process usiNng [MsecToTicks, SetTimeout],

ProcessorFace usiNG [
GetGreenwichMeanTime, gmtEpoch, microsecondsPerHundredPulses, PowerOff,
processoriD, ResetAutomaticPowerOn, SetAutomaticPowerOn],

Runtimelnternal using [WorryCallDebugger],

SpecialSystem usING [ProcessorlD]

System USING [
GetClockPulses, GreenwichMeanTime, Mlcroseconds, Pulses, TlmerHandle,
UniversaliD],

Systemlinternal UsING [UmversalID]

TemporarySetGMT UsING [SetGMT],

Volume usING [Close, GetNext, ID, nulliD];

Systemimpl: MONITOR
IMPORTS . . .
DeviceCleanup, Inline, Prccess, ProcessorFace, Runtimelnternal, System,

TemporarySetGMT, Volume

ExPORTS SpecialSystem, System, Systeminternal, ControlPrograms =

BEGIN OPEN System,; -- Interval timers

GetintervalTime: pusLic PROC [t: TimerHandle] reTurns [Microseconds] = {
reTuRN[PulsesToMicroseconds[[GetClockPulses[] - LOOPHOLE[t, Pulses]]]]};

PulsesToMicroseconds: pusLiC PROC [p: Pulses] reTurns [Microseconds] =
BEGIN -- {p*msPerHp)/(100units/hundred)
RETURN[MultThenDiv]p, ProcessorFace.microsecondsPerHundredPulses,-100]]
END;

MicrosecondsToPulses: pusLic PrRoC {m: Microseconds] RETURNS [Pulses] =
BEGIN -~ (microseconds*100units/hundred)/microsecondsPerHundredPulses |
RETURN[[MultThenDiv[m, 100, ProcessorFace.microsecondsPerHundredPulses]]]
END;

MultThenDiv: PROC [m1i: LONG CARDINAL, M2: CARDINAL, dV: CARDINAL]
RETURNS [result: LONG CARDINAL] =
BEGIN OPEN Inline, mm1: LOOPHOLE[m1, num Envircnment.Long];
t: MACHINE DEPENDENT RECORD [
SELECT OVERLAID * FROM )
separate => [low, mid, high: CARDINAL],
lower => [lowlong: LONG CARDINAL, junk: CARDINAL],
higher => [junk: carDINAL, highlong: LONG CARDINAL],
ENDCASE];
tlowlong « LongMultfmm1.lowbits, m2]
IF mm1 highbits # 0 THEN

t.highlong « LongMultimm1.highbits, m2] + t.mid;

iF t.high # O THEN

BEGIN OPEN q: LOOPHOLE[result, num Environment.Long];
-~ have to do triple divide
IF thigh >= dv THeN t.high « t.high mob dv;
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-- overflow; lowbits will be right
[quotient: q.highbits, remainder: t.mid] « LongDivMod[t.highlong, dv};
G.lowbits « LongDiv[tlowlong, dv];
RETURN;
END;
END;

--t.high is 0, so l=st mesa do rhe work...

reTURN[t.lowlong/Lonag{dv]];

END;

- GMT
--Thisis an entry procedure to serialize access to ProcessorFace.GetGreenwichMeanTime

GetGreenwichMeanTime: PUBLIC ENTRY PROC RETURNS [GreenwichMeanTime] = {
ReTURN[LOOPHOLE[ProcessorFace.GetGreenwichMeanTime[]]]};

.-~ Processor identification (SpecialSystem)

GetProcessorID: PUBLIC PROC RETURNS [SpecialSystem.ProcessoriD} = {

RETURN[LOOPHOLE[ProcessorFace.processoriD]]};
-- Universal identifiers
UniversallD: pusLiC TYyPE = Systemlinternal.UniversallD;

-- Generate new universallD from the processor/D and universal id counter.
-- Sequence field of resultant value always less than
-- SecondsSinceEpocih[GetGreenwichMeanTime].

GetUniversaliD: pusLic ENTRY PROC RETURNS [UniversallD] =

BEGIN .
secondsSinceEpoch: LONG CARDINAL;

" nextUID: Systemlinternal.UniversallD;
-- If clock isn't set, GetGreenwichMeanTime returns gmtEpoch, so uidCounter =0

DO
secondsSinceEpoch «
ProcessorFace.GetGreenwichMeanTime[] - ProcessorFace.gmtEpoch;
IF secondsSinceEpoch = 0 THEN
Runtimelnternal. WorryCallDebugger[" GMT clock not set: GetUniversallD"L];
IF ~uidCounterValid TH=N

BEGIN
uidCounter « secondsSinceEpoch; -- clock set after initialization

uidCounterValid « TRUE;
END;
ir uidCounter < secondsSinceEpoch THEN EXIT;
wAIT oneSecond;
ENDLOOP,
nextUiD «
[processor: LOCPHOLE[ProcessorFace.processoriD], sequence: uidCounter];
uidCounter « uidCounter + 1;
RETURN[nextUID]
END;

oneSecond: CONDITION;
uidCounter: LONG CARDINAL; -- always< = SecondsSmceEpoch[GetGreenw:chMeanT/me[]]
uidCounterValid: BOOLEAN ¢ FALSE;
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InitializeUIDCleanup: PrROC =

BeGIN OPEN DeviceCleanup;

item: ltem;

reason: Reason;

DO
reason « Await[@item];
SELECT reason FROM turnOff => uidCounterValid « FALSE; ENDCASE;
ENDLOOP;

END;

-- System Power Control

PowerOff: PUBLIC PROC =

BEGIN

viD: Volume.ID « Volume.nullID; o

uNTIL (vID « Volume.GetNext[vID]} = Volume.nulllD oo
Volume.Close[viD] EnpLOOP;

ProcessorFace.PowerOff[];

END;

SetAutomaticPowerOn: pusLIC PROC |
time: GreenwichMeanTime, externalEvent: B00LEAN] = {
ProcessorFace.SetAutomaticPowerOn[time, externalEvent]; };
ResetAutomaticPowerOn: pusLic PrRoc = {ProcessorFace.ResetAutomaticPowerOn(]; };
-- Systeminternal
Unimplemented: PUBLIC SIGNAL = CODE;
-- Initialization
TemporarySetGMT.SetGMT(]; -- move this call to PilotControl?
Process.SetTimeout{@oneSecond, Process.MsecToTicks[1024]];

-- set timeout to {approx) one second
InitializeUIDCleanup[];

END.
LOG
(For earlier log entries see Teak archive version.)
Time: February 4, 1980 3:56 PM By: Mcdones Action: Move gmt-keeping below
. **0OISProcessorFace
Time: February 26, 1980 12:22 PM - By: McJones AR1840: Reset uidCounter on ret
**urn from debugger '
Time: April 15, 1980 3:11 PM  By: McJones Action: Move InitializeGMT to another modul
* ie
‘Time: June 24, 1980 4:39 PM  By: McJones Action: Convert to 48-bit processor ids and 8
**0-bit universal ids; OISProcessorFace = >ProcessorFace
Time: October 3, 1980 7:56 PM By: Forrest Action: Convert to use 48 bit arithmetic in us

- **ec< =opulses
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-- Filelmpl.mesa (last edited by: McJones on: September 26, 1980 4:29 PM)

-- Note on monitors in this module: All procedures in this module that must read or change entries

1 Filelmpl.mesa. 26-Sep-80 16:31:03

Volume USING [‘
GetNext, ID, InsufficientSpace, NeedsScavenging, NotOpen, nulllD, systemlD,
TypeSet, Unknown];

**in the FileMgr's caches do their actual work through LogicalVolume.VolumeAccess, and are thu

**s protected by Volumelmpl's monitor lock from inconsistencies that might otherwise result if ca

--Volumelnternal USING [altoVolume, PageNumber];

**che accesses were interleaved. Simply (I hope) stated: Volumelmpl's monitor is used to insure t

**he consistency of individual cache entries, FileCachelmpl’s monitor insures consistency of the

Filelmpl: MONITOR

**global state of the caches, and Filelmpl's monitor is used to serialize access to files at a higher ! IMPORTS

**evel (i.e., above the level of the caches). There is at least one procedure, GetFileDescriptor, whi
**ch must be outside of Filelmpl's monitor (because it is used by the FileHelper), but which must a

**ccess the FileMgr caches.

DIRECTOR
R toReDefs USING [FA, LDJ,

Boot usinG [Location, LVBootFiles],
Device using [Type],
DiskChannel using [

Address, Handle, Drive, GetAttributes, GetDriveAttributes, GetDriveTag],
Environment using [PageCount, PageNumber, wordsPerPage],
File using [

Capability, delete, ErrorType, grow, ID, lastPageNumber, nullCapability,

nultiD, PageCount, PageNumber, Permissions, read, shrink, Type, write],
FileCache using |

FlushFile, GetFilePtrs, GetPageGroup, SetFile, SetPageGroup, ReturnFilePtrs],
FileInternal usinG [

Descriptor, FilePtr, LocalFilePtr, maxPermissions, PageGroup]
FilePageTransfer usiNGg [Initiate, Request],
FilerException using [Await],
FMPrograms usinG [

MarkerPagelmpl, PhysicalVolumelmpl, VolAllocMapimpl, VolFileMapimpl],
Inline usiNGg [BITAND, LowHalf],
KernelFile using [defaultPageCount, GetNextFile, GetRootFile],
LabelTransfer using [ReadLabel, VerifyLabels, WriteL abelAndData],
LogicalVolume UsiNG [

CloselogicalVolume, FileVolumeStatus, FreeVolumePages, Handle, nullVolumePage,
OpenLcgicalVolume, PageNumber, PutRootFile, VolumeAccess, VolumeAccessProc,

VolumeAccessStatus],
MStore usiNG [Promise],
PilotDisk usiNG {

Address, GetLabelFilePage, Label, LabelCheckSum, SetLabelFilePage],
PilotFileTypes usineg [PilotRootFileType, PilotVFileType, tTempFileList],
PilotSwitches usiNGg [switches --.f--],

Process using [Detach],

Runtime usiNG [CallDebugger],

SimpleSpace using [Create, ForceOut, Handle, Map, Page, Unmap],

Space usING [defaultWindow],

SpecialFile using [Link],

SpecialVolume usiNG [GetLogicalVolumeBootFiles, SetLoglcalVolumeBootFxles],
StoragePrograms,

" SubVolume using [Find, GetPageAddress, Handle],

System usinG [GetUniversallD, VolumelD],

Systeminternal UsING [ --altoFPSeries,--Unimplemented],

Transaction using [Handle, nullHandlg],

TransactionState usiNGg [FileOps, Log, LogEntry],

Utilities usinGg [L.ongPointerFromPage],

VMMaplog using [Entry],

VolAllocMap using [AllocPageGroup, FreePageGroup],

VolFileMap using [DeletePageGroup, GetPageGroup, InsertPageGroup],
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DiskChannel, FileCache, FilePageTransfer, FilerException, FMPrograms, Inline,
KernelFile, LabelTransfer, LogicalVolume, MStore, PilotDisk, PilotSwitches,
Process, Runtime, SimpleSpace, SpecialVolume, SubVolume, System,
Systeminternal, Transaction, TransactionState, Utilities, VolAllocMap,
VolFileMap, Volume

ExPORTS File, LogicalVolume, KernelFile, SpecialFile, StoragePrograms

sHAReS DiskChannel, File, System, Systeminternal =

BEGIN OPEN File, Filelnternal;

VolPrac: Tyre = LogicalVolume.VolumeAccessPraoc;

-- One-page buffer used by MakePermanent, Makelmmutable, MakeBootable:
pageBuffer: SimpleSpace.Handle = SimpleSpace.Create[1, hyperspace]; .
bufierPage: Environmant.PageNumber = SimpleSpace.Page[pageBufier];
buiferPointer: LONG POINTER = Utilities.LongPointerFromPage[buiferPage];

-- Temporary File list used by DeleteTemps and EnterinTempFilelList
- (these values assume list entries do not overlap pages)
tmpsBuffer: SimpleSpace.Handle « SimpleSpace.Create[1, hyperspace];
tmpsVolume: Volume.ID « Volume.nulliD;
tmpsFile: File.Capability;
tmpsFileSize: File.PageCount;
tmpStart: LONG POINTER TO File.ID = Utilities.LongPointerFromPage|
SimpleSpace.Page[tmpsBuffer]]; N
tmpsLast: Lone POINTER TO File.ID =
tmpStart + (Environment.wordsPerPage/size[File.ID])*size[File.ID];
tmps: LONG POINTER TO File.ID;

nuliTransactionHandle: Transaction.Handle = Transaction.nullHandle;
AttributeAction: Tyre = {immutable, permanent, mutable, temporary};

Error: PUBLIC ERROR [type: ErrorType] = coDg;
InvalidParameters: PUBLIC ERRCR = CODE;
LabelError: SIGNAL = CCDE;

Unknown: pusLIC ERRCR [file: Capability] = coog;
ExistingFile: pUBLIC ERROR = CODE;

FilelmplError: ERROR [

disappearedOrRemoteTempFile, fileWithHole, illegalAttributeAction,
impossibleFileType, makeBootablePageGroupNotFound,
makeBootablelmpossibleError, missingPage0, missingPageGroupSetSize,
missingPinnedPageGroup, remotesTmpsFile, remoteTxLog,
SubvolumeNotFoundinGetrFilsPoint, tmpsFileProblem, tmpsFileWentAway,

. tmpsVeolumeWentAway, volumeWentAwayDuringDeleteTemps,
setSizelmpossibleError}] = coog;

-- MONITOR EXTERNAL PROCEDURES
Create: P'UBLIC PROCEDURE [

volume: System.VolumelD, initialSize: PageCount, type: Type,
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transaction: Transaction.Handle] reTuans [file: Capability] =

BEGIN

IF type IN PilotFileTypes.PilotVFileType THEN ERROR Error[reservedType];

file « [[System.GetUniversallD[]], Filelnternal.maxPermissions];
reateWithiDExternal[volume, initialSize, type, file.fID, transaction];

END;

CreateWithlD: puBLIC PROCEDURE [
volume: System.VolumelD, initialSize: PageCount, type: Type, id: ID] =
-- Create file given the file identifier .
{CreateWithIDExternal[volume, initiaiSize, type, id]};

Delete: puBLic PrROCEDURE [file: Capability, transaction: Transaction.Handle] = {
DeleteCommon[@file, niL, transaction]};

" Deletelmmutable: PUBLIC PROCEDURE [
file: Capability, volume: System.VolumelD, transaction: Transaction.Handle] =
{DeleteCommon|[@file, @volume, transaction]};

FileHelperProcess: PROCEDURE =

BEGIN
countlnitiated: Environment.PageCount;

helpCount: CARDINAL « O;
fileD: Filelnternal.Descriptor;
mappedOffMessage: STRING = "Mapped off File (Helper)"L;
-- save the frame space in Helper1
req: FilePageTransfer.Request;
DO
req « FilerException. Awant[]
GetFileDescriptorSignals[@req_file, @flleD],
-- file cache updated as side effect
wiTH fileD SELECT FROM
local =>

BEGIN
Helpert: VolProc =

BEGIN

fPtr: Filelnternal.FilePtr;

SUCCESS: BOOLEAN;

group: Filelnternal.PageGroup;

updateMarkers « FALSE;

[success, fPtr] « FileCache.GetFilePirs[1, fiieD.filelD];

IF ~SUCCESS THEN RETURN;

-- fell out of cache, let excepton happen again

[success, group] « VolFileMap. GetPageGroup[
volume, @fileD, req.filePage];

IF (success « success AND (req.filePage < group.nextFilePage)) THEN
FileCache.SetPageGroup[req.file.fID, group, FALS"—']

-- page is within file?

FileCache.ReturnFilePtrs[1, fPtr];

IF ~success THEN Runtime. CallDebugger[mappedOffMessage]

END;

setect LogicalVolume.VolumeAccess[@fileD.volumelD, Helperi] FrRom -
ok => NuLL;
ENDCASE =>
Runtime.CallDebugger|
"Volume vanished between Descriptor and PageGroup {Helper)"L];
END;
remote => NULL;
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ENDCASE;
countlnitiated « FilePageTransfer.Initiate[req];
IF req.promise THEN MStore.Promise[countinitiated];
helpCount « helpCount + 1;

ENDLOOP
END;

GetAttributes: pPUBLIC PROCEDURE [
file: Capability, transaction: Transaction.Handle]
Rerurws [type: Typ immutable, temporary: BOOLEAN, volume: System.VolumelD] =

f Fllelnternal Descriptor;
GetFileDescriptorSignals[@file, @f];
WITH f SELECT FROM
. local => ReTURN[type, immutable, temporary, f.volumelD];
ENDCASE => --RETURNIFile.Type[0], FALSE, FALSE, Volumelnternal.aitoVolume]
ERROR Systeminternal.Unimplemented
END;

GetBootiLocation: PUBLIC PROCEDURE |
file: File.Capability, filePage: File.PageNumber]
RETURNS [
devxceType Device.Type, devxceOrdmal CARDINAL, link: SpecnalFule Link] =

BEG

Vi Volume ID;

grp: Filelnternal.PageCroup;

channel: DiskChannel.Handle;

GetVIDAndGroup[@v, @arp, @file, filePage]; -- set viD, group

[channe!, LOOPHOLE[link, DiskChannel.Address]] « SubVolume.GetPageAddress]
v, grp.volumePage + (filePage - grp.filePage)];

[deviceType: deviceType, deviceOrdinal: deviceOrdinal] «
DiskChannel. GetDnveAttnbutes{DnskCnannel GetAttributes{channel].drive];

END;

GetFileDescriptor: PROCEDURE [
file: POINTER TO READONLY File.Capability, fileD: Filelnternal.FilePtr,
VP: POINTER TO READCNLY Volume.ID « niL] RETURNS [found: BOOLEAN] =
-- Look up file in cache and then in given volume or all volumes (vP = NIL),
--and set the descriptor. Return success

REGIN
{Ptr: Filelnternal.FilePtr;
SUCCEsS: BOOLEAN;
v: Voiume.ID;
getAll: Volume.TypeSet =
[normal: TRUE, debugger: TRUE, debuggerDebugger: TRUE];
GetFileDescriptor1: VolProc =

BEGIN
group: Filelnternal.PageGroup;

label: PilotDisk.Label;
if: local FileInternal.Descriptor « [file fID, v, lecall, , , 1I;
updateMarkers « FALSE;
[success, group] « VolFileMap.GetPageGroup[volume, @If, C];
IF ~SUCCESS THEN RETURN;
label « LabelTransfer.ReadlLabelllf, 0, group.volumePage];
IF label filelD # IffilelD oR PiiotDisk.GetLabelFilePage[@label] # O THEW
SieNAL LabelError;
li.bedy « localf
immutable: label.immutable, temporary: label.temporary,
size: VolFileMdp.GetPageGroup]
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volume, LONG[@If], File.lastPageNumber].group filePage, type: label.type];

--suctess??
fileDt « If;

Do
FileCache.SetFile[lf, FaLsg];
[success, fPtr] « FileCache.GetFilePtrs[1, lf.filelD];
IF SUCCESS THEN

EGIN
E‘ilgCache.SetPageGroup[If.fileID, group, FALSE];
FileCache.ReturnFilePtrs[1, fPtr];
RETURN;
END;
ENDLOOP;
END;

F file.fiD = File.nulllD THEN RETURN[FALSE];

5

--IF LOOPHOLE(file.fID, Systeminternal.UniversallD]. series = Systeminternal.altoFPSeries THE

*eN

--IF GetAltoSize[file] = 0 THEN ERROR Unknown([filet] ELSE RETURNI([file. IID Volumelnternal.

**ajtoVolume, remotel]l];
[success, fPir] « FileCache.GetFilePtrs[1, file.fID];
IF SUCCESS THEN

BEGIN
fileDt « fPtre;

FileCache.ReturnFilePtrs[1, fPtr];

iF vP = nNiL OR fileD.volumelD = vPt THEN RETURN[TRUE];

END;
v « IF VP = NiL THEN Volume.GetNext[Volume.nulllD, getAll] ELSE VPT;
wHILE v # Volume.nulllD co

IF LogicalVolume.VolumeAccess[@v, GetFileDescriptor1] = ok AND success THEN

RETURN[TRUE];
IF VP # NIL THEN EXIT ELSE v « Volume.GetNext{v, getAll];
ENDLOOP;
RETURN[FALSE];
END; .

GetFileDescriptorSignals: PROCEDURE [
file: POINTER TO READONLY File.Capability, fileD: Filelnternal.FilePtr,
VP: POINTER TO READONLY Volume.ID « N} =

.BEGIN
IF ~GetFileDescriptor[file, fileD, vP].found THEN ERROR Unknown(filet];
END;

GetFilePoint: PUBLIC PROCEDURE [
pEniry: LONG POINTER TO VMMapLog.Entry, pFile: POINTER TO File.Capability,
filePage: File.PageNumber] =
BEGIN
countMax: CARDINAL = 4096;
viD: Volume.ID;
group: Filelnternal.PageGroup;
IvPage: LogicalVolume.PageNumber;
success: BOOLEAN;
svH: SubVolume.Handle;
label: PilotDisk.Label;
GetVIDAndGroup[@vID, @group, pFile, filePage];
lvPage + filePage - group.filePage + group.volumePage;
-- file = logical vol page
[success, svH] « SubVolume.Find[vID, IvPage];
IF ~success THEN ERROR FilelmplError{SubvolumeNotFoundinGetFilePoint];
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‘jabel.filelD « pFile.fID;
PilotDisk.SetLabelFilePage[@label, filePage];
pEntryt «
[page:, writeProtected:, fill:,
count: min[countMax, Inline.LowHali[group.nextFilePage - filePage]],
filePoint: disk[
driveTag: DiskChannel. GatDnveTag[
DiskChannel.GetAttributes[svH.channel].drive},
diskPage: lvPage - svH.lvPage + svH.pvPage,
-- logical vol = > physical vol page,
labelCheck: PilotDisk.LabelCheckSum|[@!abel, 0]]};
END; .

GetSize: pusLic PROCEDURE [file: Capability, transaction: Transaction.Handle]
RETURNS [size: PageCount] =
BEGIN
fileD: Filelnternal. Descnptor

GetFnIeDescnptorSrgnals[@ﬂle, @fileD};

RETURN[
wiTH fileD SELECT FROM
- local =) size,

ENDCASE =) --GetAltoSize[@file]--errOR Systeminternal.Unimplemented]
END;

IsOnVolume: pusLiC PROCEDURE [file: Capability, volume: System.Volume!D] =

BEGIN

fileD: Filelnternal.Descriptor;

if ~GetFileDescriptor[@file, @fileD] THEN
FileCache.SetFile[[file.fID, volume, remote[]], FaLse];

END;

MakeBootable: pUBLIC PROCEDURE [

file: File.Capability, firstPage: File.PageNumber, count: File.PageCount,
" lastLink: SpecialFile.Link] ReTurns [firstLink: SpetialFile. Lmk] =

BEGIN

R°$URN[

LOOPHOLE[MakeBootableOrUnbootable]
bootable, @file, firstPage, count, LOCPHOLE[lastLink]]]];
END;

Makelmmutable: pusLic PROCEDURE |
fite: Capability, transaction: Transaction.Handle] = {
ChangzAttributes[@file, immutable, transaction]};

MakeMutable: pusLic PrRoceDURE [file: Capahility]
ChangeAttributes[@file, mutable]};

1]
~

MakePermanent: PUBLIC PROCEDURE |
file: Capability, transaction: Transaction.Handle] = {
ChangeAttributes[@file, permanent, transaction]};

MakeTemporary: pusLIC FROCEDURE [file: Capability] = {
ChangeAttributes[@file, temporaryl};

MakelUnbcotable: PUBLIC PROCEDURE [

file: File.Capability, firstPage: File.PageNumber, count; File. PageCount] = {
[I « MakeBootableOrUnbootable[unbootable, @file, firstPage, count, 1};
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Move, Replicatelmmutable: PUBLIC PROCEDURE [
file: Capability, volume: System.VolumelD, transaction: Transaction.Handle] =
{sicNaL Systeminternal.Unimplemented};

SetDebuggerFiles: pusLIC PROCEDURE [debugger, debuggee: File.Capability] =

BEGIN

bootFiles: Boot.LVBooiFiles;

fileD: Filelnternal.Descriptor;

dTEr, dTEe: Device.Type;

dOEr, dOEe: CARDINAL;

linkEr, linkEe: SpecialFile.Link;

id: Volume.ID = Volume.systemID;

[deviceType: dTEr, deviceOrdinal: dOEr, link: linkEr] « GetBootLocation]
debugger, 0];

[deviceType: dTEe, deviceOrdinal: dOEe, link: linkEe] « GetBootLocation[
debuggee, 0}; i

GetFileDescriptorSignals[ @debugger, @fileD];

iF dTEr # dTEe oR dOEr # dOEe or fileD.volumelD # id THeEN
ERROR InvalidParameters;

SpecialVolume.GetLogicalVolumeBootFiles[id, @bootFiles];

bootFiles[debugger] « [debugger.fID, 0, LOOPHOLE{lInkETrl];

bootFiles{debuggee] « [debuggee.fID, 0, LOOPHOLE[linkEe]];

SpecialVolume.SetLogicalVolumeBooftFiles[id, @bootFiles];

END;

SufficientPermissions: PROCEDURE [given, needed: Perfnissions]
RETURNS [BOOLEAN] = INLINE {RETURN[Inline.BITAND[given, needed] = needed]};

--ENTRY PROCEDURES

ChangeAttributes: ENTRY PROCEDURE [
file: POINTER TO READONLY File.Capability, action: AttributeAction,
transaction: Transaction.Handle « nullTransactionHandle] =

BEGIN
ENABLE UNWIND => NULL;

fileD: Filelnternal.Descriptor;
IF ~GetFileDescriptor|file, @fileD] THEN RETURN WITH ERROR Unknown(filet];
wiTH f: fileD SELECT FROM
local =>
BEGIN
IF f.immutable anp action # mutable THEN
RETURN WITH ERROR Error[immutable];
IF action = permanent aND ~f.temporary THEN RETURN;
IF transaction % nullTransactionHandle THeEN
BEGIN OPEN TransactionState;
entry: LogEntry «
SELECT action FROM
immutable => [makeMutable[file: filet]],
permanent => [makeTemporarylfile: filet]],
ENDCASE => ERROR FilelmplError[illegalAttributeAction];
Log[transaction, @entry, txFileProcs];
END;
seLECT ChangeAttributesinternal[@f, action] FRom
ok =2 NULL;
volumeUnknown => RETURN WITH ERROR Volume.Unknown[f.volumeiD};
volumeNotOpen => RETURN WITH ERROR Volume.NotOpen[f.volumelD];
ENDCASE;
END
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ENDCASE => RETURN WITH ERROR Systeminternal.Unimplemented;
END;

CloseVolumeAndFlushFiles: PUBLIC ENTRY PROCEDURE [
V: POINTER TO READONLY Velume.ID] =
EEGIN -- Someday, flush file caches & make sure nobody is mapped to the bugger
IF tmpsVolume = vt THEN TmpsUnmapi];
LogicalVolume.CloseLogicalVolume[v | Volume.Unknown => GOTO unknown];
EXITS unknown => RETURN WITH ERROR Volume.Unknown[vt];
END;

‘CreateWithIDExternal: PROCEDURE [
volume: System.VolumelD, initialSize: PageCount, type: Type, id: ID,
transaction: Transaction.Handle « nuliTransactionHandle] =

BEGIN

file: Capability « [id, FileInternal.maxPermissions);
fileD: Filelnternal.Descriptor;

CreateWithlDEntry: ENTRY PROCEDURE = --INLINE--

BEGIN
ENABLE UNWIND =2 NULL; -- Should check for existence of file with this ID,

IF type IN PilotFileTypes.PilotVFileType THEN
ERROR FilelmpiError[impossibleFileType];
IF GetFileDescriptor[@file, @fileD, @volume] THEN
RETURN WITH ERROR ExistingFile;
iF transaction # nuliTransactionHandle THEN
BEGIN OPEN TransactionState;
entry: LogEntry « [delete[file: file]];
Log[transaction, @entry, ixFileProcs};
END; °
SELECT CreateWithiDinternal[@volume, @initialSize, type, @id] FroM
ok => NuLL; .
insufficientSpace => RETURN WITH ERROR Volume.InsufficientSpace;
ENDCASE;
END;
TmpsEnter[@file, @volume];
CreateWithIDEntry[];
END;

DeleteCommon: ENTRY PROCEDURE |
file: POINTER TO READONLY File.Capability,
volume: POINTER TO READONLY Volume.iD,
-- NIL if Delete, volume if Deletelmmutable--
transaction: Transaction.Handle] =
BEGIN
ENABLE UNWIND =2 NULL; -- we only expact to get this from tx logging
fileD: Filelnternal.Descriptor;
¥ ~GetFileDescriptorffile, @fileD, volume] THEN
RETURN WiTH ERROR Unknownlfilet];
IF ~SufficientPermissions[file.permissions, File.delete] THen
RETURN WITH ERROR Error[insuificientPermissions];
witH f: fileD SELECT FROM
local =>
BEGIN .
IF volume = NiL THEN {
IF fimmutable THEN RETURN WiTH ERROR Error{immutable]}
ELSE IF ~f.immutable THEN RETURN wiTH ERROR Error[notimmutable];
IF transaction # nuliTransactionHandle THEN
BEGIN OPEN TransactionState;
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entry: LogEntry «
[setContents]
window: [[f.filelD, file.permissions], 0], size: f.size,
makePermanent: ~f.temporary, makelmmutable: f.immutable]];
Log[transaction, @entry, txFileProcs];
entry «
[create[
id: f.fileID, volume: f.volumelD, size: f.size, type: f.type]];
Log[transaction, @entry, txFileProcs];
END;
SELECT DeleteFileOnVolumelnternal[@f] From
ok => NuLL;
volumeUnknown => RETURN WITH ERROR Volume.Unknown[f.volumelD];
volumeNotOpen => RETURN WITH ERROR Volume.NotOpen[f.volumelD];
ENDCASE;
IF f.temporary THEN TmpsRemove[file, @f.volumelD];
END;
ENDCASE =) RETURN WITH ERROR Systemlnternal Unimplemented;
END;

GetFileAttributes: puLIC ENTRY PROCEDURE [file: Capability]
RETURNS [size: PageCount, immutable: BOOLEAN, readOnly: BOOLEAN] =
BEGIN
ENABLE UNWIND => NULL;
f: Filelnternal.Descriptor;
GetFileDescriptorSignals[@file, @f];
WITH f SELECT FROM
local =>
RETURN[Size, immutable, ~Sufﬂc|entPermxSS|ons[f|le permissions, write]l;
ENDCASE =2 ERROR Systeminternal.Unimplemented
END;

--DeleteTemps: PUBLIC PROCEDURE [volume: Volume.ID] =
--BEGIN

--DeleteTempsEntry: ENTRY PROCEDURE =

--BEGIN

--SELECT DeleteTempsinternal[

--@volume] FROM

--0k =) NULL;

--volumeUnknown = > RETURN WITH ERROR Volume.Unknown[volume];
--volumeNotOpen => RETURN WITH ERROR Volume. NotOpen[volume]
--ENDCASE;

--END;

--DeleteTempsEntry(];
--END;

-- Maintained by AltoSize

-- cacheA, cacheB: RECORDIfile: File.ID, size: PageCount] « [File.nullD, 0];

-- Access file attributes in label given filelD keeping 2 element MRU cache

--GetAltoSize: ENTRY PROCEDURE [file: POINTER TO READONLY File.Capability] RETURNS/siz
**e: PageCount] =

--BEGIN )

--faP: LONG POINTER TO AltoFileDefs.FA =
”/toF/IeDefs LD].eofFA;

--IF file.fiD = cacheA.file THEN RETURN[cacheA.size];

--IF tile.flD = cacheB.file THEN size « cacheB.size ELSE

@LOOPHOLE[butferPointer, LONG POINTER TO A
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--BEGIN

--SimpleSpace.MapfpageBuffer, Space.WindowOrigin[filet, 0], FALSE];

--size « faP.page + MIN[faP.byte, 1];

--SimpleSpace.Unmap[pageBuffer]

--END;

--cacheB « cacheA; cacheA « [file.fID, size]

--END;

-- Look up file in cache and then in all vim's, set vID and page group descriptor or signal error.

GetVIDAndGroup: ENTRY PROCEDURE [
pVID: poINTER TO Volume.ID, pGroup: POINTER TO Filelnternal.PageGroup,
pFile: POINTER TO READONLY File.Capability, filePage: File.PageNumber] =

BEGIN
fileD: Filelnternal.Descriptor;

IF ~GetFileDescriptor[pFile, @fileD] THEN RETURN WITH ERROR Unknown[pFilet];
wiTH fileD SELECT FROM

lOwal =>

GetVlDAndGroum VolProc =
BEGIN
SUCCESS: BOOLEAN;

updateMarkers « FALSE;
[success, pGroupt] « FnleCache GetPageGroup[hleD filelD, filePage];
IF ~SUCCESS THEN
"~ [success, pGroupt] « VolFileMap.GetPageGroup|
volume, @fileD, filePage];
IF ~{success anD filePage < pGroup.nextFilePage) THEN
ERROR FilelmplError[fileWithHole];
END;

pVIDt + fileD.volumeiD;
SELECT LogicalVolume.VolumeAccess[pVID, GetVIDAndGroup1] FROM
ok => NuLL;
volumeUnknown => RETURN wiTH ERROR Volume.Unknown[pVID+];
volumeNotOpen => RETURN wiTH ERROR Volume.NotOpen{pVIDt];
ENDCASE; ’
END;
remote => RETURN WITH ERROR Systeminternal.Unimplemented;
ENDCASE;
END;

LogContents: PUBLIC ENTRY PROCEDURE [
transaction: Transaction.Handle, file: Capability, base: PageNumber,
count: PageCount] =
BEGIN OPEN TransactionState;
ENABLE UNWIND =2 NULL;
entry: LogEntry « [setContents[window: [file, base], size: count]];
Logftransaction, @entry, txFileProcs];

- END;

MakeBootableOrUnbootable: ENTRY PROCEDURE [
op: {bootatle, unbootable}, file: POINTER TO READONLY File.Capability,
firstPage: File.PageNumber, count: File.PageCount,
lastlink: DiskChanne!.Address] returns [firstLink: DiskChannel.Address] =
El: S
fue(.:D Filelniernal.Descriptcr;
group: Filelnternal.PageGroup;
limitPage: File.PageNumber = fxrstPage + count;
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nextlink: DiskChannel.Address;
page: File.PageNumber « firstPage;
SUCCESS: BOOLEAN;
GetStuff: VolProc =
BEGIN
updateMarkers + FALSE;
[success, group] « VolFileMap.GetPageGroup[volume, @fileD, page];
IF ~success THEN ERROR FilelmplErrorjmakeBootablePageGroupNotFound];
iF firstPage = page THEN
firstLink « SubVolume.GetPageAddress]
fileD.volumelD,
group.volumePage + (firstPage - group.filePage)].address;
SELECT TRUE FROM
op = unbootable => nextLink « [0, 0, O};
group.nextFilePage > = limitPage => {
group.nextFilePage « limitPage; nextLink « lastLink};
ENDCASE => -- should check success of GetPageGroup in next statement
nextLink « SubVolume.GetPageAddress|
fileD.volumelD, VolFileMap.GetPageGroup|
volume, @fileD, group.nextFilePage].group.volumePage].address;
IF group.filePage > = group.nextFilePage THEN
erRAROR Filelmp!Error[makeBootablelmpossibleError];
group.volumePage «
group.volumePage + (group.nextFilePage - group.filePage) - 1;
group filePage « group.nextFilePage - 1;
END;

TrarsferLabeIs PROCEDURE = INLINE

S:mpleSpace Map[

pageBuffer, [[fileD.filelD, File.read], group. fulePage] TRUE, 1];
LabelTransfer.WriteLabelAndDataf

fileD, group.filePage, group.volumePage, bufferPage, nextLink];
SimpleSpace.Unmap[pageBuffer];
END;

IF ~GetFileDescriptor[file, @fileD] THEN RETURN WiTH ERROR Unknownffilet];
iF (witH fD: fileD sELECT FROM local => limitPage > fD.size, ENDCASE => TRUE).
THEN RETURN WITH ERROR InvalidParameters;
WHILE page < limitPage po
seLECT LogicalVolume.VolumeAccess[@fileD.volumelD, GetStuff] FROM
ok => NULL;

volumeUnknown => RETURN WIiTH ERROR Volume.Unknown([fileD.volumelD];

volumeNotOpen => RETURN WITH ERROR Volume.NotOpen(fileD.volumelD];
ENDCASE;
IF success THEN TransferLabels];
page « group.nextFilePage;
ENDLOOP;
END;

OpenVolumeAndDeleteTemps: PUBLIC ENTRY PROCEDURE |

volume: POINTER TO READONLY Volume.iD] =

BEGIN

SEEECT LogicalVolume.OpenLogicalVolume[volume] From
wasOpen => RETURN;
ok => nNuLL;
Unknown => RETURN wITH ERROR Volume.Unknown[volumet];
VolumeNeedsScavenging => RETURN WITH ERROR Volume.NeedsScavenging;
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ENDCASE; '
IF PilotSwitches.switches.u = up THEN
IF DeleteTempsinternal[volume] # ok TH=n
ERROR FilelmplError[volumeWentAwayDuringDeleteTemps];
END;

Pin: PUBLIC ENTRY PROCEDURE [
file: File.Capability, page: File.PageNumber, count: File.PageCount] =

BEGIN
fileD: Filelnternal.Descriptor;
after: File.PageNumber;
IF ~GetFileDescriptor[@file, @fileD] THEN RETURN WITH ERROR Unknown([file];
witH f: fileD SELECT FROM
local =>

BEGIN
p: Filelnternal.LocalFilePtr « @f; -- FOR COMPILER BUG
Pin1: VolProc =

BEGIN
Success: BOOLEAN,

group: Filelnternal.PageGroup « [, , pagel;
updateMarkers « FALSE;
WHILE group.nextFilePage < af *er BO
[success, group] « VolFileMap.GetPageGroup]
_volume, p, group.nextrilePage];
IF ~success THEN ERROR FilelmpiError[missingPinnedPageGroup];
FileCache.SetPageGrouplfile.fID, group, TRUE]
ENDLOOP;
END;

after «

IF count = KernelFile.defaultPageCount THEN p.size ELSE page + count;

FileCache.SetFile[f, TRUE];
SELECT LogicalVolume.VolumeAccess[@f. volumelD Pin1] FrRoM
ok => nuLt;
volumeUnknown => RETURN WITH ERROR Volume.Unknown[f.vqumelD];
volumeNotOpen => RETURN wiTH ERROR Volume.NotOpen[f.velume!D];
ENDCASE;
END;
remote => RETURN WITH ERROR Systeminternal.Unimplemented;
ENDCASE; '
END;

SetSize: PUBLIC ENTRY PROCEDURE [
file: Capability, size: PageCount, transaction: Transaction.Handle] =

BEGIN
ENABLE UNWIND =2 NULL;

fileD: Filelnternal.Descriptor;
iF ~GetFileDescriptor[@file, @fileD] THEN RETURN WITH ERROR Unknownlfile];
ir ~SufficientPermissionslfile.permissions, File.write] THEN
RETURN WITH ERROR Error[insufficientPermissions};
witH f: fileD SELECT FROM
local =>
SEGIN
I# f.immutable THEN RETURN WITH ERROR Error[immutable];
IF transaction # nullTransactionHandle THEN
IF size # f.size THEN
BEGIN OPEN TransactionState;
entry: LogEntry «
(SELECT size FROM
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> f.size => [shrink[file: file, size: f.size]],
ENDCASE =>
[setContents[window: [file, size], size: f.size - size]]);
-Log|[transaction, @entry, txFileProcs];
END;
SeLeCT SetSizelnternal[@f, @size, file.permissions] FRoM
ok => RETURN;
insufficientSpace => RETURN WITH ERROR Volume. lnsuffucuentSpace
insufficientPermissions =>
RETURN WITH ERROR Error{insufficientPermissions];
ENDCASE;
END;
remote => RETURN WITH ERROR Systeminternal.Unimplemented;
ENDCASE;
END;

-- this is its own entry procedure since it can get many nasty errors

TmpsEnter: ENTRY PROCEDURE [
f: POINTER TO READONLY File.Capability, v: POINTER TO READONLY Volume. ID] =
BEGIN

Find!t: INTERNAL PROCEDURE RETURNS [EOOLEAN] = INLINE
BEGIN
tOriginal: LoNG POINTER TO File.ID « tmps;

DO
IF tmpst = File.nulllD THEN RETURN[TRUE];
IF (tmps « tmps + size[File.ID]) = tmpsLast THEN tmps « tmpStart;
IF tmps = tOriginal THEN EXIT;

_ ENDLOOP;

RETURN[FALSE];

END;

seLecT TmpsGet[v, last] FrRoM
ok =2 NULL;
volumeUnknown => RETURN WITH ERROR Volume.Unknown[vt];
notOpen => RETURN WITH ERROR Volume.NotOpen[vt];
noFile => RETURN; -- next delete tmps will be hard way

ENDCASE;
IF ~Findit[] Then
IF ~TmpsGrow([] THEN RETURN WITH ERROR Volume.InsufficientSpace;
tmpst « {.fID;
SimpleSpace.ForceQut[tmpsBuffer];
END;

--INTERNAL PROCEDURES

ChangeAtt‘ributeslntemal: INTERNAL PROCEDURE [
fileD: LocalFilePtr, action: AttributeAction]
RETURNS [s: LogicalVolume.VolumeAccessStatus] = .

BEGIN

file: Capability « [fileD.filelD, maxPermissions];
link: DiskChannel.Address « LOOPHOLE[LonG[0]];
volumePage: LogicalVolume.PageNumber;

vollD: Volume.ID « fileD.volumelD; -- FOR COMPILER BUG
GetGroupO: VolProc =

BEGIN
group: Filelnternal.PageGroup;
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SUCCESS: BOOLEAN;

updateMarkers « FALSE;

[success, group] « VolFileMap.GetPageGroup{volume, fileD, 0];
IF ~Success THEN ERROR FilelmplError[missingPage0};
volumePage « group.volumePage;

END;

SELECT s « LogicalVolume.VolumeAccess{@vollD, GetGroup0] FROM
ok => NuLL;
volumeUnknown, velumeNotOpen => RETURN;
ENDCASE;
IF ~LabelTransfer.Verifylabels[fileDt, [0, volumePage, 1]. !abeIsVahd THEN
SIGNAL LabelError; -- smash time, folks. Watch out for zero size file
IF action = permanent OR action = temporary THEN
BEGIN
Ir fileD.type N PilotFileTypes.PilotRootFileType THeN
LogicalVolume.PutRootFile]
@vollD, fileD.type, @file ! Volume.Unknown => goto VUnknown;
Volume.NotOpen => coto VNotOpen];
fileD.temporary + action = temporary;
exiTs VUnknown => ReTurN[volumeUnknown}; VNotOpen => RErURN[volumeNotOpen]

END
eLse fileD.immutable « action = immutable;

SimpleSpace.Map|

~ pageBuffer, I fileD.size = 0 THEN Space.defaultWindow ELse [file, O],
TRUE];

FiteCache.FlushFile[file fID];

LOOPHOLE[link, PilotDisk.Address] « LabelTransfer.ReadLabel[
fileDt, 0, volumePage].bootChainLink;

LabelTransfer.WriteLabelAndData[
fileD*, 0, volumePage, SimpleSpace.Page[pageBuifer], link};

SimpleSpace.Unmap[pageBuffer];

FileCache.SetFile[fileDt, FALSE]; -- could restore group, but lazy

-F action = parmanent THEN TmpsRemove[@file, @voliD];

END;

CreateWithiDInternal: INTERNAL FROCEDURE [
volume: POINTER TO READONLY System.VolumelD,
initialSize: POINTER ' TO READONLY PageCount, type: File.Type,
file: POINTER TO READONLY File.ID]
RETURNS [s: LogicalVolume .FileVolumeStatus[ok..insuificientSpace]] =
-- Create iile given the file identifier (called by CreateWithIDExternal,
-- OpenVolumeAndDeleteTemps). Expect to see Volume.Unknown,
-- Volume.NotOpen, Volume.InsufficientSpace

BEGIN
fileD: local Filelnternal.Descriptor «
[filet, volumet, local[FaLsE, TRUE, O, typell;
Createinner: VolProc =
BEGIN
group: Filelnternal.PageGroup « [, 0, 0];
updateMarkers « FALSE;
IF LegicalVolume.FreeVolumePages|volume] <= initialSizet THeN
s « insufficientSpace
ELSE
Do
group «
[group.nextFilePage,
group.volumePage + group.nextFilePage - group.filePage,
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initialSizer];
VolAllocMap.AllocPageGroup{volume, LonG[@fileD], @group, TRUE];
-- results in modified group and FilePfr.size
VolFileMap.InsertPageGroup[volume, Long[@fileD], @group};
IF fileD.size = initialSizet THEN EXIT;
ENDLOOP;
END;

s « ok;
seLECT LogicalVolume.VolumeAccess[@fileD.volumelD, Createlnner, TRUE] FROM
ok =>IF s = ok THeN FileCache.SetFile[fileD, FALSE];
volumeUnknown => s « volumeUnknown;
volumeNotOpen => s « volumeNotOpen;
ENDCASE;
END;

DeleteFileOnVolumelnternal: INTERNAL PROCEDURE [
fileD: Filelnternal.LocalFilePtr]
RETURNS [s: LogicalVolume.VolumeAccessStatus] =

BEGIN
viD: Volume.ID;
Deletelt: VolProc =

BEGIN

g: Filelnternal.PageGroup;
SUCCESS: BOOLEAN;
updateMarkers « FALSE;

00
[success, g] « VolFileMap.GetPageGroup[

volume, fileD, File.lastPageNumber];
-- group.nextfrile page is last page in file
IF ~SUCCESS THEN EXIT;
g ¢ [0, LogicalVolume.nullVolumePage, g.nextFilePage];
VolFileMap.DeletePageGroup{volume, fileD, @g];
-- results in modified group
VolAllocMap.FreePageGroup[volume, fileD, @g, TRUE];
-- results in modified fileD

ENDLOOP;
END;

FileCache.FlushFileffileD.fileID];

viD « fileD.vclumelD;
reTurn[LogicalVolume.VolumeAccess[@vID, Deletelt, TRUE]];
END,

DeleteTempsinternal: INTERNAL PROCEDURE [V: POINTER TO READONLY' Volume.ID]
RETURNS [s: LogicalVolume.VolumeAccessStatus] =

BEGIN _
one: File.PageCount « 1;

SELECT TmpsGetlv, first] FrRom
noFile => s « DeleteTmpsinternalOld[v];
ok => s « DeleteTmpsInternalNew]|v]; -- also deletes tempFile

volumeUnknown => reTurRN[volumeUnknown];
notOpen => ReTURN[volumeNotOpen];
ENDCASE;
IF 8 # Ok THEN RETURN; -- Create a tmps file.
tmpsFile « [[System.GetUniversallD[]], Filelnternal.maxPermissions];
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SELECT CreateWithIDInternal]
v, @one, PilotFileTypes.tTempFileList, @tmpsFile.flD] From
insufficientSpace => RETURN; -- there will be no temp file; that’s Ok

velumeUnknown, volumeNotOpen => FilelmplError[tmpsVolumeWentAway];

ENDCASE; .
LogicalVolume.PutRoctFile]

v, PilotFileTypes.tTempFileList, @tmpsFile !

Volume.Unknown, Volume.NotOpen =) FilelmplError[tmpsVolumeWentAwayl];
END; .

DeleteTmpsinternalNew: INTERNAL PROCEDURE [v: POINTER TO READONLY Volume.ID]
RETURNS [s: LogicalVolume.VolumeAccessStatus] =

BEG
cap F:le Capability « [File.nulllD, File. delete]

fileD: Filelnternal.Descriptor;
p: File.PageNumber;
t: LONG POINTER TO File.ID;
FORP « 0, p + 1 wHILE p £ tmpanleSnze DO
TmpsMap{p];
FOR t « tmpStart, t + size[File.ID] wHrE t # tmpslast po
IF tt = File.nulllD THEN LOOP;
cap.flD « tr;
IF GetFnleDescnptor[@cap, ‘@fileD, v] THEN
wiTH f: fileD SELECT FROM
local =>
IF f.temporary THEN
iF (s « DeleteFileOnVolumeinternal{@f]) # ok THEN RETURN
ELSE LOOP;
ENDCASE; -- ingore remote files (can't happen), and delete errors

ENDLOOP;
ENDLOOP;
TmpsUnmap(]; -- finally, delete the file itself.
IF GetFileDescriptor[@tmpsFile, @fileD, v] THEN
witH f: fileD sELECT FROM
local => ReTurRN[DeleteFileOnVolumeinternal[@f1]];
ENDCASE;
ERROR FilelmplError[disappearedOrRemoteTempFile];
END;

DeleteTmpsinternalOld: INTERNAL PROCEDURE [v: POINTER TO READONLY Volume.ID]
RETURNS [s: LogicalVolume.VolumeAccessStatus] =

BEGIN
lastCap: File.Capability « File.nullCapability;
thisCap: File.Capability;

fiteD: Fileinternal.Descriptor;

DO :
thisCap « KernelFile.GeiNextFile[
vt, lastCap ! Volume.Unknown => GOTO unknown;
" Volume.NotOpen => coto notOpen};
IF thisCap = File.nuliCapability THEN EXIT;
IF GetrileDescriptor[@thisCap, @fileD, v] THaN
witH f: fileD SELECT FRCM
local =>
IF f.temporary THEN
IF-(s « DeleteFileOnVolumelnternal[@f]) # ok THEN RETURN ELSE LOOP;
ENDCASE; -- ignore remote files (can't happen)
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lastCap « thisCap;
ENDLOOP;
ReTURN[0K];

EXITS unknown => RETURN[volumeUnknown]; notOpen => ReTurN[volumeNotOpen];

END;

SetSizelnternal: INTERNAL PROCEDURE [
fiteD: Filelnternal.LocalFilePtr, size: POINTER TO READONLY File.PageCount,
permissions: File.Permissions] RETURNS [s: LogicalVolume.FileVolumeStatus] =

BEGIN
vs: LogicalVolume.VolumeAccessStatus;

viD: Volume.ID;
Sizelt: VolProc =

BEGIN
SUCCess: BOOLEAN;

group: Filelnternal.PageGroup;
updateMamers « FALSE;
SELECT fileD.size FROM

< SIZET =>

BEG
IF ~SufficientPermissions[permissions, File.write + File.grow] THEN

s « insufficientPermissions

LSE
E "s: LogicalVolume.FreeVolumePages[volume] < sizet - fileD.size THEN
s « insufficientSpace
ELSE
BEGIN
[success, group] « VolFileMap.GetPageGroup|
volume, fileD, fileD.size - min[fileD.size, 1]];
IF ~Success THEN ERROR FilelmplError[missingPageCGroupSetSize];
WwHILE fileD.size < sizet po
group «
[group.nextFilePage,
grou;]: .volumePage + (group.nextFilePage - group.fiIePage),
sizet
. VolAllocMap.AllocPageGroup[volume, fileD, @group, FALSE];
-- change group + fileD
VolFiieMap.insertPageGroup[volume, fileD, @group];

ENDLOOP
END
END;
> sizet =>
BEGIN
IF ~SufiicientPermissions[permissions, File.write + File.shrink] THEN
s « insufficientPermissions
ELSE
BEGIN
wHILE fileD.size > sizet bo
group « [sizet, LogicalVolume:nullVolumePage, fileD.size];
VolFileMap.DeletePageGroup[volume, fileD, @group]; -- changes group
VolAllocMap.FreePageGroup[volume, fileD, @group, FALSE};
-- changes FilePtr

ENDLOOP;
END;
END;
ENDCASE;
END;

s « ok;
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.FileCache.FlushFile[fileD.filelD];

viD « fileD.volumelD;

iF (vs8 « LogicalVolume.VolumeAccess[@vID, Sizelt, TRUE]) # ok THEN RETUAN[vS];
FileCache.SetFile[fileDt, FALSE];

END;

TmpsGet: INTERNAL PROCEDURE |
V: POINTER TO READONLY Volume.ID, pg: {first, last}]
RETURNS [{ok, volumeUnknown, notOpen, noFile}} =

BEGIN
IF vt = Volume.nuliD THEN RETURN[volumeUnknown];

IF tmpsVolume # vt THEN
BEGIN
fileD: Filelnternal.Descriptor;
~ TmpsUnmapl};
tmpsFile « KernelFile.GetRootFile[
PilotFileTypes.tTempFileList, vt ! Volume.Unknown => GoTo unknown;
Volume.NotOpen => coTo notOpen];
IF ~GetFileDescriptor[@tmpsFile, @fileD, v] THEN ReTURN][noFile];
wiTH fileD SELECT FROM
. local => tmpsFileSize + size;
ENDCASE =2 ERROR FxlelmplErrcr[remoleTmpst!e]
TmpsMapliF pg = first THEN O ELSE tmpsFileSize - 1];
tmpsVolume « vr;
exiTs unknown => RETURN[volumeUnknown}; notOpen => ReTurN[notOpen];
END;
R'ETURN[OK];
END;

TmpsGrow: INTERNAL PRCCECURE RETURNS [BOOLEAN] =

BEGIN
fileD: Filelnternal.Descriptor;
newSize: File.PageCount « tmpsFileSize + 1;
. F ~GetFileDescriptor[@tmpsFile, @fileD, @tmpsVolume] THEN
ERROR FilelmplError[tmpsFileWentAwayl;
wiTH f: fileD SELECT FROM
local =>
SELECT SetSizelnternal[@f, @newSize, File.grow + File.write] FrRoM
insufficientSpace => RETURN[FALS':]'
ok => NuLt;
ENDCASE = FilelmplError[tmpsFileProblem];
ENDCASE =) ERROR FilelmplError[remoteTmpsFile];
TmpsMap{tmpsFileSize];
tmpsFileSize « tmpsFileSize + 1;
RETURN[TRUE];
END;

Tmpsl\..ap INTERNAL PROCEDURE [page: File. PageNumber] = INLINE
BEGIN
IF tmpsVolume # nulllD THen SimpleSpace.Unmap[tmpsBuffer];

SimpleSpace.Map[impsBuffer, [tmpsFile, page], FALSE];
tmps « impStart;
END;

TmpsRemove: INTERNAL PROCEDURE [
f: POINTER TO READONLY File.Capability, v: POINTER TO READONLY Volume.ID] =

BEGIN
t: LONG POINTER TO File.ID « tmps;

IF vt # Volume.nulllD -- impossible, he says-- AND tmpsVotum = vt THEN
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DO X
-- only cheap wins

IF tt = f.fID THEN BEGIN tt ¢ File.nulllD; RETURN; END;
IFt = tmpStart THEN t « tmpsLast;
IF (t « t - size[File.ID]) = tmps THEN EXIT;
ENDLOOP;
END;

TmpsUnmap: INTERNAL PROCEDURE = INLINE
BEGIN
IF tmpsVolume # Volume.nulllD THEN

BEGIN SimpleSpace.Unmap{tmpsBuffer]; tmpsVolume « Volume.nulllD; enp; V
END; .

-- Here foliows a gross kludge to allow the transaction machinery to sneak
-- past our monitor lock.

txFileProcs: TransactionState.FileOps = [TxCreate, TxMakePerm, TxSetSize];

TxCreate: INTERNAL PROCEDURE [size: PageCount, type: Type] rReTurns [file: ID] =
BEGIN
vollD: Volume.ID « Volume.systemlD;
file « [System.GetUniversallD[]];
seLecT CreateWithIDInternal[@vollD, @size, type, @file] From
ok => NuLt; )
insufficientSpace => ERrROR Volume.InsufficientSpace;
ENDCASE;
END;

TxMakePerm: INTERNAL PROCEDURE [file: ID] =

BEGIN
fileC: Capability « [file, maxPermissions];
fileD: Filelnternal.Descriptor;
IF ~GetFileDescriptor[@fileC, @fileD] THEN ERROR UnknownlfileC];
wiTH f: fileD SELECT FROM
local =>
- BEGIN
SELECT ChangeAttributesinternal[@f, permanent] FRom
volumeUnknown => ERrROR Volume.Unknown[f.volumelD};
volumeNotOpen => ErRrROR Velume.NotOpen{f.volumelD];
ENDCASE;
END;
ENDCASE => ERROR FilelmplError[remoteTxLog];
END; .

TxSetSize: INTERNAL PROCEDURE [file: ID, size: PageCount] =
BEGIN
fileC: Capability « [file, maxPermissions];
fileD: Filelnternal.Descriptor;
iF ~GetFileDescriptor[@fileC, @fileD] THEN ERROR Unknown[fileC];
wiTH f: fileD SELECT FROM
local =>

BEGIN
SeLeCT SetSizelnternal[@f, @size, maxPermissions] FrROM

insufficientSpace => ErRROR Volume.InsufficientSpace;
volumeUnknown => ERROR Volume.Unknown[f.volumelD];
volumeNotOpen => errOR Volume.NotOpen[f.volumelD];
ENDCASE;

END;
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ENDCASE = ERROR FilelmplError[remoteTxLog];
END;

-- Initialization

InitializeFileMgr: PUBLIC PROCEDURE [
bootFile: LONG POINTER TO disk Boot.Location,
pLVBootFiles: pomNTER TO Boot.LVBootFiles]
RETURNS [debuggerDeviceType: Device.Type, debuggerDeviceOrdinal: CARDINAL] =

BEGI

IF PiTotSwitches.switches.f = down THEN Runtime.CallDebugger["Key Stop F"L];

Process.Detach[rork FileHelperProcess[]];

sTART FMPrograms.VolAllocMapimpl;

sTART FMPrograms.VolFileMaplmpl;

START FMPrograms.MarkerPagelmpl; ’

[debuggerDeviceType, debuggerDeviceOrdinal] « START
FMPrograms.PhysicalVolumelmpl{bootFile, pLVBootFiles];

-- This wiil also start Volumelmpl and Scavengeimpl.

END;

END.

(For earlier log entries see Pilot 4.0 archive version.)

April 1, 1980 2:47 P4 Gobbel Added transaction handles

April 15, 1980 4:37 PM Gobbel  Addzd nullTransactionHandle

April 17, 1980 10:08 PM - Luniewski Added TransactionHandle argument to GetSize and Ge
**tAttributes

April 18, 1980 2:59 PM
.*d

May 15, 1980 6:11 PM Mcdones Add page and count parameters to Pin

May 20, 1980 3:07 PM Luniewski PhysicalVolume removed from DIRECTORY. Made co
**mpatible with Filelnternal.FileDescriptors being LONG POINTERs. STARTed PhysicalVolumelm
**pl. Removed START of Volumelmpi as it is now started by PhysicalVolumelmpl. LogicalVolume
** {Open Close}Volume => LogicalVolume.{Open Close}LogicalVolume.

June 10, 1980 1:20 AM Gobbel Added MakeTemporary and Makel/utable

June 10, 1980 3:10 PM Gobbel  Added transaction logging code

July 19, 1980 11:15 AM McdJones Deleted nullTransactionHandle and (Transaction.)nullH
**andle; adapted for new PilotDisk.Label; removed dependsncy in initialization of tmpsLast on S/
**ZE[File.ID]

July 25, 1980 3:32 PM Luniewski SpecialVolume.(NotOpen VolumeNeedsScavenging) =
**> Volume.(NotOpen NeedsScavenging)

August 11, 1980 5:24 PM Gobbel/Knutsen
**WithID to KernelFile for transaction crash recovery )
August 14, 1980 11:15 AM McdJones Delete dependencies on tBootFile; FilePagelabel = >Pil
**otDisk; require File.write in SetSizelnternal

August 21, 1880 2:10 PM CGobbal  Restructure transactional operations to use new interfa
**ce for managing log files

Luniewski Temporary exportation of transaction.nullHandle adde
.

Restructure Create to allow export of Create

Make GetFileDescriptor look at all volume types
September 17, 1980 3:07 PM  Luniewski Mods for new priocedure type passed to LogicalVolu
**me.VolumeAccess.

September 26, 1980 4:29 PM  McJones GetBootLocation forgot to add offset to volume page
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-- MarkerPagelmpl.mesa (last edited by: Luniewski on: September 17, 1980 2:44 PM)
-- Itis not clear to me how much checking to do when something comes on line. For the time bein

**g, We do no real checking, assuming that marker pages are set up right. This may be the corre

**ct philosophy, since marker pages are copies of the truth for the scavenger.

DIRECTORY ) .
DiskChannel using [Drive, GetAttributes, nullDrive],

File using [ID, nulliD],

FMPrograms usinG [],

FileInternal using [maxPermissions],

LabelTransfer using [WriteLabels],

LogicalVolume using [Handle, LogicalSubvolumeMarker],
MarkerPage using [CacheKey, SubVolumeMarkerPage],
PhysicalVolume using [Error, ErrorType, ID, nulliD],

. PhysicalVolumeFormat using [Handle, PageNumber, PhysicalSubvolumeMarker],
PilotFileTypes usinGg [tSubVolumeMarkerPage],
SimpleSpace using [Create, Handle, Map, Page, Unmap],
SubVolume using [Find, Handle],

Utilities using' [LongPointerFromPage];

MarkerPagelmpi: MONITOR

IMPCRTS
DiskChannel, LabelTransfer, PhysicalVolume, SimpleSpace, SubVolume, Utilities

ExPORTS FMPrograms, MarkerPage
sHARES File =

BEGIN
-- Buffer variables for accessing marker pages
markerPageBuffer: SimpleSpace.Handle = SimpleSpace.Create[1, hyperspace];
. marker: LONG POINTER TO MarkerPage.SubVolumeMarkerPage =
Utilities.LongPointerFromPage[SimpleSpace.Page[markerPageBuffer}];
cacheSize: CARDINAL = 5; -- should be one for each possible disk
cache: ARrAY [0..cacheSize) oF RecorRD [ —
occupied: BOOLEAN, {
drive: DiskChannszl.Drive, e
physicaliD: PhysicalVolume.ID,
markerlD: File.ID] « awL[[FALsE, , , 11;
NotFound: PUBLIC ERROR = CODE;
MarkerPageError: ERROR [
{cacheFull, impossibleCacheVarient, subvolumeNotFound}] = CODE;
-- Crzate the marker page for the i'th subvolume. The ID is in the cache, and the page groups ha
**ve been set up properly
CreateMarkerPage: PUBLIC ENTRY PROCEDURE [
pvHandle: PhysicalVolumeFormat.Handle, lvHandle: LogicalVolume.Handle,
physicalSubvolumeNumber: CARDINAL] =
BEGIN OPEN sv: pvHandle. subVqumes[physncalSubvolumeNumber]
page: LONG CARDINAL « sv.pvPage + sv.nPages;
LabelTransfer.WriteL.abels[
file:
[FindMarkerID[[physicallD[pvHandle.pvID]]], LOOPHOLE[vaandle pviD], localf
FALSE, FALSE, page --Should be driveSize--,
PilotFileTypes.tSubVolumeMarkerPage]], pageGroup: [page, page. page + 1];
MarkerPageMap[FindMarkerID{[physicallD[pvHandle.pvIDl]}, page};
markert «
[physical:
[pvID: pvHandle.pviD, label: pvHandle.label,
bootinginfo: pvHandle.bootinglnfo, maxBadPages: pvHandle.maxBadPages,
labelLength: pvHandle.labelLength, svNumber: physicalSubvolumeNumber,
descriptor: sv],
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logical:

[tabelLength: IvHandle.labeilength, type: IvHandle.type,
label: IvHandle.label, bootinginfo: lvHandle.boatinginfo,
clientRootFile: lvHandle.clientRootFile]];

MarkerPageUnmap[};
END;

Enter: PUBLIC ENTRY PROCEDURE [
drive: DiskChannel.Drive, physicallD: PhysicalVolume.ID] =

BEGIN
i: CARDINAL;

For i N [0..LencTH[cache]) po
IF drive = cacheli].drive THEN
BeGIN cacheli] « [Trug, drive, physicallD, File.nulllD]; RETURN; ENG;
- ENDLOOP;
FOR i IN [0..LenaTH[cache]) po
Ir ~cacheli].occupied THEN
BEGIN cache[i] « [TRUE, drive, physicallD, File.nulliD]; RETURN; END;
ENDLOOP;
MarkerPageErrcr[cacheFull]; -
END;

EnterMarkerlD: PUBLIC ENTRY PROCEDURE |
¢: MarkerPage.CacheKey, markerlD: File.ID] =

BEGIN
ENABLE UNWIND =2 NULL;

i: CARDINAL « Findinternalc];
cachefi].markerlD « markeriD;
END;
-- Find is exported because some of Special Volume operations use it.

Find: pusLIC ENTRY PROCEDURE [c: MarkerPage.CacheKey]
RETURNS |
drive: DiskChannel.Drive, physicallD: POINTER TO READONLY PhysicalVolume.ID,
markerID: POINTER TO REACONLY File.ID] =

BEGIN
ENABLE UNWIND =2 NULL;

i: cARDINAL + FindInternal[c);
reTurnN[cache[i].drive, @cacheli].physicallD, @cacheli].markeriD];
END;

Flush: puBLIC ENTRY PROCEDURE [c: MarkerPage.CacheKey] =

BEGIN
ENABLE UNWIND =2 NULL;

i: cARDINAL ¢ Findinternal[c];
cachefi}.occupied « FaLsE;
END;

GetNextPhysicalVolume: pUBLIC ENTRY PROCEDURE [thisPvID: PhysicalVolume.ID]
RETURNS [nextPviD: PhysicalVclume.ID, drive: DiskChannel.Drive] =
BEGIN
i: CARDINAL;
found: BoOLEAN « (thisPvID = PhysicalVolume.nuliiD);
For i v [0..LenaTH[cache]} o
IF CaChE[I] occupied THEN
IF found THen RETURN[LOOPHOLE[cache[i].physicallD], cacheli]. dnve]
eLse found « (thisPviD = LOOPHOLE{cache[i].physicallD]);
ENDLCOP;
IF found THEN R—I'URN[PhyS.CalVOlume nulllD, DiskChannel.nuliDrive]
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ELSE RETURN WITH ERROR PhysicalVolume.Error[physicalVolumeUnknown];

END;

UpdatelogicalMarkerPages: PUBLIC ENTRY PROCEDURE [
lvHandle: LogicalVolume.Handle] =
BEGIN ’
svH: SubVolume.Handle « ni;
Ipage: LONG CARDINAL « 0;
found: BOOLEAN;
wHiLE Ipage < IvHandle.volumeSize pbo
found, svH] « SubVolume.Find[ivHandle.vID, Ipage];
IF ~found THEN ERROR MarkerPageError[subvolumeNotFound];
MarkerPageMap]
FindMarkerID[[drive[DiskChannel.GetAttributes[svH.channel].drive]]],
svH.pvPage + svH.nPages];
marker.logical.bootinginfo + IvHandle.bootinginfo; ,
marker.logical.clientRootFile « lvHandle.clientRootFile;
MarkerPageUnmap{];
Ipage « svH.lvPage + svH.nPages;
ENDLOOP;
END;

UpdatePhysicalMarkerPages: PUBLIC ENTRY PROCEDURE [
pvHandle: PhysicalVolumeFormat.Handle] =

BEGIN
i: CARDINAL;

FoR i IN [0..pvHandle.subVolumeCount) bo
OPEN sv: pvHandle.subVolumesli];
MarkerPageMap[

FindMarkeriD[[physicallD[pvHandle.pvID]]], sv.pvPage + sv.nPages];

marker.physical.bootinginfo ¢ pvHandle.bootinglInfo;
MarkerPageUnmapl];
ENDLOOP;
END;
-- Internal Procedures

Findinternal: INTERNAL PROCEDURE [c: MarkerPage.CacheKey}]
RETURNS [i: CARDINAL] =
BEGIN
FOR i N [0..LenaTH[cache]) po
IF cachefi}.occupied THEN
WITH C SELECT FROM
drive => ' h = cache]i].drive THEN RETURN;
physicallD => Fid = cachefi].physicallD THEN RETURN;
ENDCASE =2 ERROR MarkerPageError[nmpossnbleCacheVanent]
ENDLOOP;
ERROR NotFound;
END;

FindMarkerID: INTERNAL PROCEDURE [c: MarkerPage.CacheKey] rReturns [File.ID] =

INLINE BEGIN RETURN[cache[FindInternal[c]].markeriD}; Enb;

MarkerPageMap: INTERNAL PROCEDURE '[ID: File.ID, page: LONG CARDINAL] =

BEGIN
SimpleSpace.Map|[

markerPageBuffer, [[ID, Filelnternal.maxPermissions], page], FALsE];
END;
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MarkerPageUnmap: INTERNAL PROCEDURE =

BEGIN SimpleSpace.Unmap[markerPageBuffer]; Enp;

Time: October 1, 1979 12:20 PM
**mesa

Time: October 16, 1979 12:44 PM
**ges.

Time: May 20, 1980 4:14 PM - By: Luniewski
**Format

Time: July 24, 1980 9:14 AM  By: Luniewski
**ade GetNextPhysicalVolume export to MarkerPage.
Time: September 17, 1980 2:44 PM
“*marker page.
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DIRECTORY
Boot usiNG [Location, LVBootFiles, PVBootFiles, VolumeType],

Device usiNG [nullType, Type],

DiskChannel usinG [
AwaitStateChange, Create, DiskPageCount, Drive, DriveState, DnveStatus,
GetAttributes, GetDriveAttributes, GetNextDrive, GetPageNumber, nullDrive,
nuliHandle, PVHandle, SetDriveState, SetDriveTag],

Environment using [wordsPerPage],

File using [Capability, ID, nullCapability, PageCount, Permissions, read, Type],

Filelnternal usine [maxPermissions],

FMPrograms using [Scavengelmpl, Volumelmpl],

Inline usiNnG [LowHalf],

LabelTransfer using [LabelStatus, ReadRootLabel WriteLabels],

LogicalVolume using [Handle, rootPageNumber],

MarkerPage using [
CacheKey, Enter, EnterMarkerID, Find, Flush, GetNextPhysicalVolume, NotFound,
UpdatePhysicalMarkerPages],

PhysicalVolume usiNG [
CanNotScavenge, Error, ErrorType, ID, Layout, nuliBadPage, nullDevicelndex,
nulllD, PageNumber, VolumeType},

PhysicalVolumeFormat using [
currentVersion, descriptorSize, Handle, IDCheckSum, maxSubVols, nullBadPage,
nullPVBootFiles, PageNumber, rootPageNumber, Seal, seal],

PilotDisk using [GetlLabelFilePage, GetLabelType, Label],

PilotFileTypes using [tPhysicalVolumeRootPage, tSubVolumeMarkerPage],

FilotMP using [cDeleteTemps, cDriveNotReady],

PilctSwitches using [switches],

ProcessorFace using [SetMP],

Runtime using [CallDebugger],

SimpleSpace using [Create, ForceOut, Handle, Map, Page, Unmap],

SpecialVolume using [nullSubVolume, SubVolume, SubVolumeUnknown],

SubVolume using [completion, Find, GetNext, Handle, OfiLine, OnLine],

System usinG [GetUniversallD, nulliD],

Utilities using [LongPointerFromPage],

YolAllocMap using [Close],

VolFileMap using [Close],

Volume usiNG [ID, nulllD, PageCount, systemiD, Type, Unknown]

Volumeimplinterface using [
BarePviID, CheckLogicalVolume, FindLogicalVolume, GetLVStatus,
LogicalVolumeCreate, LogicalVolumeErase, OpeninitialVolumes, PinnedFileFlush,
readOrWrite, RegisterLcgicalSubvolume, SubvolumeOffline, SubvolumeQnline,
VFileEnter],

Volumelnternal using [PageNumber];

PhysicalVolumelmpl: MONITOR [
bootFile: LONG POINTER TO disk Boot.Location,
~ pLVBootFiles: POINTER TO Boot.LVBootFiles]
RETURNS [debuggerDeviceType: Device.Type, debuggerDeviceOrdinal: CARDINAL] -
IMPO
stkChannel FMPrograms, Inline, LabelTransfer, MarkerPage, PhysxcaIVolume,
PhysicalVolumeFormat, PilotDisk, PilotSwitches, ProcessorfFace, Runtime,
SimpleSpace, SpecialVolume, SubVolume, System, Utilities, VolAllocMap,
VolFileMap, Volume, Volumelmplinterface .
exrPORTS FMPrograms, PhysicalVolume, SpecialVolume, Volumelmplinterface
SHARES File, PhysicalVolume =
BEGIN
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-A note about deoendenc;es Loc:callv nhvwcal volumes Ile below Ioalca/ vo/umes

- ThUe thls mod.zle may not call any of the lomcal vo!Jmc entn:s while it has the

-- monitor locked. The volume online/oftline machinery is special in that it is logically
-- above logical volumes. Thus, it has need to call into that machinery. The current
--implementation of these functions imply assumes that no calls back into this module
-- will occur.

PhysicalVolumelmplError: ERrOR [ErrorType] = CODE;

ErrorType: TYre = {
impossibleDriveStateChangeFailure, impossibleOffLineFailure,
impossibleSelectError, invalidSubVolumeNumber, physicalVolumeNotFound};

LvHandle: Tvpe = LogicalVolume.Handle;

PvHandle: Tvyre = PhysicalVolumeFormat.Handle;

debugClass: Boot.VolumeType;

debugSearchState: {tooSconTolLoak, looking, done} « tooSoonToLook;

pvRoctPage: PhysicalVolumeFormat.PageNumber =
PhysicalVolumeFormat.rcotPageNumber;

-- Buffer variables for accessing physical volume root page

-- Eventually, set rootPagePages based upon the device type of a volume. When this
-- happens, we will have to arrange to have (arbitrarily?) larger butfers.
rootPagePages: File.PageCount =
PhysicalVolumeFormat.descriptorSize/Environment.wordsPerPage;
-- the following space MUST be used by PhysicalRootPageAccessinternal as there
-- procedures that do ForceOut's on this space before returning to this procedure
physicalRootPageBuffer: SimpleSpace.Handle =
-- WE ASSUME that the root page isn't too big
_SimpleSpace.Create[LOOPHOLE[Inline.LowHali[rootPagePages]], hyperspace, 1];
physicalVolume: PvHandle = Utilities.LongPointerFromPage|
SimpleSpace.Page[physicalRootPageSuiier]];

-- The following are the variables and procedures exported to PhysicalVolume
maxSubvolumesOnPhysicalVolume: PUBLIC CARDINAL <

PhysicalVolumeFormat.maxSubVcls;
CanNotScavenge: PUBLIC ERRCR = CODE;

-- The following is exported by Scavengelmpl due to a compiler limitation. It should be exported

**here logically. .
--Error: PUBLIC ERROR [PhysicalVolume.ErrorType] = CODE;
Handle: pusLic TYFE = DiskChannel.PVHandle;

AssertNotAPilotVolume: pusLIC ENTRY PROCEDURE [instance: Handle] =

BEGIN
IF ~ValidateDrive[instance.drive] THEN
RETURN WITH ERROR PhysicalVolume.Error[invalidHandie];
seLeCT DiskChannel.SetDriveState]
instance.drive, instance.changeCount, channel] FroM
invalidDrive => RETURN wiTH ERROR PhysicaiVolume.ErrorfinvalidHandle];
alreadyAsserted => RETURN WITH ERROR PhysicalVolume.Error[alreadyAsserted];
ENDCASE;
- END;

AssertPiletVolume: pusLIC ENTRY PROCEDURE [instance: Handle]
RETURNS [pviD: PhysicalVolume.ID] =

-- This procedure assumes that this module wiil hot be called by Volumelmpl when this proced
**ure calls Volumelmpl through Volumelmplinterface. If this assumption should ever not bg true,

**this procedure must be modified to release the monitor lock before calling into Volumeimpl.
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BEGIN
localError: PhysicalVolume.ErrorType;

resetDriveState: BOOLEAN ¢ FALSE;

BEG!
IF Eiq/alidateDrive[instance.drive] THEN
RETURN WITH ERROR PhysicalVolume.Error[invalidHandle];
IF ~DiskChannel.GeiDriveAttributes[instance.drive].ready THEN
RETURN WITH ERROR PhysicalVolume.Error[notReady];
seLecT DiskChannel.SetDriveState[instance.drive, instance.changeCount, pilot]

FROM
‘invalidDrive => RETURN WITH ERROR PhysicalVolume.Error[invalidHandle];

alreadyAsserted => RETURN WITH ERROR PhysicalVolume.Error[alreadyAsserted];
ENDCASE;

resetDriveState « TRUE;

[id: pviD] « PhysicalVolumeOnLinelnternal[
instance.drive !
PhysicalVolume.Error => {localError « error; Go 1o pvError};
PhysicalVolume.CanNotScavenge => ¢0 10 unscavengeable; J;

EXITS
pvError => {

Ir resetDriveState THEN -- 0 2'nd arg = > guaranteed ok as a status
{1 « DiskChannel.SetDriveState[instance.drive, 0, inactive];
RETURN WITH ERROR PhysicalVolume.ErrorlocalError]};
unscavengeable => {
IF resetDriveState THEN -- 0 as 2'nd arg = > ok as a status
[l « DiskChannel.SetDriveState[instance.drive, 0, inactive];
RETURN WiTH ERROR PhysicaiVolume.CanNotScavenge};

END
ENGD;

AwaitStateChange: PUBLIC PROCEDURE |
changeCount: CARDINAL, type: Device.Type, index: CARDINAL]
RETURNS [currentChangeCount: CARDINAL] = {
ReTURN[DiskChannel.AwaitStateChange[changeCount, type, index]]};

CreatelcgicalVolume: PUSLIC PROCEDURE |
pviD: PhysicalVolume.ID, size: Volume.PageCount, name: STRING,
type: Volume.Type, minPVPageNumber: PhySlcaIVolume PageNumber]
RETURNS [Volume.ID] = {
RETURN[
Volumelmplinterface.LogicalVolumeCreate]
pviD, size, name, type, minPVPageNumberl]};

CreatePhysicalVolume: pusLIC ENTRY PROCEDURE [instance: Handle, name: STRING]
RETURNS [PhysicalVolume.ID] =
BEGIN
localError: PhysicalVolume.ErrorType;-

BEGIN
i, labeiLength: CARDINAL;
pviD: Volumelmplinterface.BarePviD;
ready: BOOLEAN;
changeCount: CARDINAL;
state: DiskChannel.DriveState;
IF name = NL OR name.ength = 0 THeN
RETURN WITH ERROR PhysicalVolume.Error[nameRequired];
IF ~ValidateDrive[instance.drive] THEN
RETURN WITH ERROR PhysicalVolume.Error[invalidHandle];
[ready: ready, changeCount: changeCount, state: state] «
DiskChannel.GetDriveAttributes[instance.drive];
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IF changeCount ~ = instance.changeCount THEN

RETURN WITH ERROR PhysicalVolume.Error{invalidHandle};
IF ~ready THEN RETURN WiTH ERROR PhysicalVolume.Error[notReady];
IF state = pilot THEN

BEGIN
PhysicalVolumeQffLinelnternal[
instance.drive !
PhysicalVolume.Error => {localError « error; Go TO pvError}];
ir DiskChannel.SetDriveState[instance.drive, instance.changeCount, inactive]
~ = 0K THEN ERROR;

END
ELSE
IF state = channel THEN

RETURN WITH ERROR PhysicalVolume.ErrorfalreadyAsserted];
IF DiskChannel.SetDriveState[instance. dnve, instance.changzCount, pilot] ~=
" ok THEN ERROR;
pviD « System. GetUmversa!lD[],
RegisterPvinfo[pviD, instance.drive];
LabelTransfer.WriteLabels[
-- take care. The labgl may be more than one page!
[[pvID], [pvID]}, local]
FALSE, FALSE, roctPagePages, PiloiFileTynses. tPhwsxﬂalVoI--meRootPage]]
[pvRootPage, pvRootPags, pvRootPage + rootPagePages]l;
Phys:calRootPageMap[ple readWriie];
labellLength « min[name.length, LencTH[physicalVolume.label]];
-- When the bad page list has a device dependent length, be sure to assign to maYBadPeges in
**the foliowing constructor
physicalVolumer ¢ °
[subVolumeCount: 0, labellLength: labelLength, pviD: [pvID], label: nuLL,
subVolumes: NuLL, badPagelist: aLL[PhysicalVolumeFormat.nuliBadPage}};
FOR i IN [0..labelLength) po physicalVolume.labelfil « nameli]; enoLoor;
RegisterSubvolumeMarker[physicalVolume];
PhysicalRootPageUnmap(];
RETURN[[pvID]];
EXITS pvError => RETURN wiTH ERROR PhysicalVolume. Error[loca!Error]

END
END;

EraselogicalVolume: PuBLIC PROCEDURE [IviD: Volume.ID] = {
Volumelmplinterface.LogicalVolumeErase[lviD]};

FinishWithNonPilotVolume: PUBLIC ENTRY PROCEDURE [instance: Handle] =

BEGIN
IF ~ValidateDrivelinstance.drive] THen
RETURN WITH ERROR PhysicalVolume.ErrorfinvalidHandle];
seLecT DiskChannel.GetDriveAttributesfinstance.drive].state FrROM
inactive => RETURN;
pilot => RETURN WITH ERROR PhysicalVolume.Error[hasPilotVolume];
ENDCASE;
- seLecT DiskChannel.SetDriveState]
instance.drive, instance.changeCcunt, inactive] FROM
invalidDrive => RETURN WITH ERROR PhysicalVolume.Errorfinvalid5andle};

ok =2 NULL;
ENDCASE =2 ERROR;
END;

GetAttributes: PUBLIC ENTRY PROCEDURE [pviD: PhysicalVolume.ID, label: STRiNG]
RETURNS [mstance Handle, layout: PhysicalVolume.Layout] =
BEGIN
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drive: DiskChannel.Drive = GetPVDrive[pvID];
iF drive” = DiskChannel.nullDrive THEN

RETURN WITH ERROR PhysicalVolume.Error{physicalVolumeUnknown];
instance « [drive, DiskChannel.GetDriveAttributes[drive].changeCount];
iF GetPhysicalVolumeAttributes[pvID, label].subvolumeCount = 1 THEN

-- Has the side effect of setting the callers label. Can not return with found = FALSE.

BEGIN
IvSize: Volume.PageCount;
svSize: Volume.PageCount;
[ivSize: IvSize, subVolumeSize: svSize] « GetSubVolumeAttributes[pviD, 0];
-- Can not raise its error due to success of GetPhysicalVolumeArttributes above.
layout «

IF IvSize = svSize THEN singleLogicalVolume eLsE partialLogicalVolume;

ELSE Iayout « mult:pleLog:calVolumes
END;

GetContainingPhysicalVolume: pusLic ENTRY PROCEDURE [IvID: Volume.ID}
RETURNS [pviD: PhysicalVolume.lD] =

BEGIN

-- This is an ENTRY procedure so that the volume containing IviD can not go

-- away between the time that SubVolume is called and MarkerPage is called

success: BOOLEAN;

sv: SubVolume.Handle;

[success, sv] « SubVelume.Find[lvID, LogicalVolume.rootPageNumber];

IF ~SUCCESS THEN RETURN WITH ERROR Volume.Unknown[iviD];

RETURN]
MarkerPage.Find{[drive[DiskChannel.GetAttributesfsv.channel]]]].physicaliDt]

END; :

GetHandl.e: PUBLIC ENTRY PROCEDURE [type: Device.Type, index: CARDINAL]
RETURNS [Handle] =

dnve DiskChannel.Drive;

IF type = Device.nuliType or index = PhysicalVolume.nullDevicelndex THEN
RETURN WIiTH ERROR PhysicalVolume.Error[noSuchDrive];

IF (drive « GetDriveltype, index]) = DiskChannel.nullDrive THEN
RETURN WITH ERROR PhysicalVolume.Error[noSuchDrive];

RETURN[[drive, DiskChannel.GetDriveAttributes[drive].changeCount]]

_END;

GetHints: PusLIC ENTRY PROCEDURE [instance: Handle, label: STRING]
RETURNS [pvID: PhysicalVolume.ID, volumeType: PhysicalVolume.VolumeType] =

31
Ea-E%hr\j's should get smarter about returning information when the volume is partially
-- trashed. Also, it should not work by onlining/offlining the volume as this has side
-- effects (in principle) which this operation should not produce.
CopylLabel: PROCEDURE [pvLabel: PvHandle] =
BEGIN
FOR i: CARDINAL IN
[0..(label.length « min[label.maxlength, pvLabel.labellLength])) po
labelfi] « pvLabel.label[i}; enoLoop;
END; ’
driveChangeCount: CARDINAL;
driveState: DiskChannel.DriveState;
ready: BOOLEAN;
found: BOOLEAN;
onlineFound: BOOLEAN;
IF ~ValidateDrive[instance.drive] THEN
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" RETURN WITH ERROR PhysicalVclume.Error{invalidHandle];
[changeCount: driveChangeCount, stzie: driveState, ready: ready] «
DiskChannel.GetDriveAttributes[instance.drive];
IF ~ready THEN RETURN WiTH ERROR PhysicalVolume.Error[notReady];
iF instance.changeCount ~ = driveChangeCount THEN
RETURN WITH ERROR PhysicalVolume.Error{invalidHandle];
IF driveState = channel THEN GO TO notPilot;
found ¢ TRuE;
pviD « MarkerPage.Find|
[drive[instance.drive]] !
MarkerPage.NotFound => {found « FALSE; CONTINUE}]. physxcallDf
iF ~found THEN
BEGIN -- temporarily bring the drive online
-- at this point the drive must be in the inactive state
seLecT DiskChannel.SetDriveState[
instance.drive, instance.changeCount, pilot] FRcM
invalidDrive => RETURN wiTH ERROR PhysicalVolume.ErrorfinvalidHandle];
ok => nutL;.
ENDCASE =2 ERROR;
-- the foliowing should return onlineFound as FALSE since MarkerPage.Find failed!
[pvID, onlineFound] « PhysncalVolumeOanelnternal[
instance.drive !
PhysicalVolume.Error, PhysicalVolume. CanNotScavenge =>

BEGIN
[1 « DiskChannel.SetDriveState[instance.drive, 0, inactive];

GO TO notPilot
END];
iIF onlineFound THEN ERROR;
- END;
[} « PhysicalRootPageAccessinternal[pviD, CopyLabel];
IF ~found THEN -- undo the temporary online that we did above

BEGIN
PhysicalVolumeOffLineinternalfinstance.drive];

[1 « DiskChannel.SetDriveState[instance.drive, 0, inactive];
END;
reTURN[pvID, isPilot];
exiTs notPilot = ReTuRN][PhysicalVolume.nulliD, notPilot}
END;

GetNext: pusLic PROCEDURE [pvID: Phys-ica!Volume.ID]
RETURNS [PhysicalVolume.iD] =

BEGIN
RETURN([

MarkerPage.GetNextPhysicalVolume[
pviD ! MarkerPage.NotFound => co T0 notFound].nextPvID];
exits notFound => ERROR PhysicalVolume.ErrorphysicalVolumeUnknown];
END; .

GetNextBadPage: PUBLIC PROCEDURE [
~ pviD: PhysicalVolume.ID, thisBadPageNumber: PhysicalVolume.PageNumber]
ReTURNS [nextBadPageNumber: PhysicalVolume.PageNumber] =
BEGIN
found: BoOLEAN « thisBadPageNumber = PhysicalVolume.nullBadPage;
Proc: proceDuRE [p: PvHandle] = : )
BEGIN i
i CARDINAL; - ASSUME < = MAX[CARDINAL] bad pages
For i N [O..Inline.LowHal{[p.badPageCount}) o
i found THEN {nextBadPageNumber « p.badPagelist[i; RETURN}
found « p.badPaggList[i] thisBadPageNumber;
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ENDLOOP; .
nextBadPageNumber « PhysicalVolume.nuliBadPage;
END; )

PhysicalRootPageAccess[pvID, Proc];

END; '

GetNextDrive: PUBLIC PROCEDURE [type: Device.Type, index: CARDINAL]
RETURNS [nextType: Device.Type, nextindex: CARDINAL] =

g?ﬁ/lg: DiskChannel.Drive « GetDrive[type, index];

IF drive = DiskChannel.nullDrive AND
~({type = Device.nullType anD index = PhysicalVolume.nullDevicelndex) THEN
ERROR PhysicalVolume.Error[noSuchDrive];

drive « DiskChannel.GetNextDrive[drive];

IF drive = DiskChannel.nullDrive THEN
reTurn][Device.nullType, PhysicalVolume. nullDev:celndex]

[deviceType: nextType, deviceOrdinal: nextindex] «
DiskChannel.GetDriveAttributes[drive];

END;

GetNextLogicalVolume: PUBLIC ENTRY PROCEDURE [
pviD: PhysicalVolume.iD, IvID: Volume.ID] ReTurns [Volume.ID] =
BEGIN
found: BOOLEAN;
newLVID: Volume.ID;
svCount: CARDINAL; _
ffound, svCount] « GetPhysicalVolumeAttributes[pvID, NiL];
IF ~found THEN RETURN WITH ERRCR PhysicalVolume. Error[physncalVqumeUnknown]
IF svCount = O THEN RETURN[Volume.nullID];
7 lvID = Volume.nulllD THEN ReETURN[GetSubVolumeAttributes[pviD, 0].lviD];
FOR i: CARDINAL IN {0..svCount) b0
IF lvID = GetSubVolumeAttributes[pvID, i].lvID THEN
-- handle special case of a volume with multiple pieces on one phys. vol.
FCR j: CARDINAL IN [i + 1..svCount) po
iF WID ~= (newlLVID « GetSubVolumeAttributes[pvID, j].lviD) THEN
RETURN[newLVID};
REPEAT FINISHED => RETURN[Volume.nulllD]
ENDLOGP;
ENDLOCP;
RETURN WITH ERROR PhysicalVolume.Error[noSuchLogicalVolume]
END;

InterpretHandle: pusLic PROCEDURE [instance: Handle]

RETURNS [type: Device.Type, index: CARDINAL] =

BEGIN

changeCount: CARDINAL;

IF ~ValxdateDnve[mstance drive] THEN
ERROR PhysicalVolume.Error[invalidHandle];

[deviceType: type, deviceOrdinal: index, changeCount: changeCount] «
DiskChannel.GetDriveAttributes[instance.drive];

IF instance.changeCount ~ = changeCount THEN
ERROR PhysicalVolume.Error[invalidHandie]

END;

IsReady: PUBLIC ENTRY PROCEDURE [instance: Handle] RETURNS [ready: BooOLEAN] =

BEGIN
changeCount: CARDINAL;

IF ~ValidateDrive[instance.drive] THEN
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RETURN WITH ERROR PhysicalVolume.Errar{invalidHandle];

[ready: ready, changeCount changeCount] « DiskChannel.GetDriveAttributes|
instance.drive];

I changeCount = instance.changeCount THEN RETURN[ready]

ELSE RETURN WITH ERROR PhysicalVolume.Error[invalidHandle]

END;

MarkPageBad: PUSLIC ENTRY PROCEDURE [
pviD: PhysicalVolume.lD, badPage: PhysicalVolume. PageNumber]
BEGIN
€rror: BOOLEAN ¢ FALSE;
Proc: PROCEDURE [p: PvHandle] =
BEGIN -- ASSUME < = MAX[CARDINAL] bad pages
i: CARDINAL;
tmp: PhysicalVolume.PageNumber;
FoR i IN [0..Inline.LowHali[p. badPageCount]) DO
IF p.badPagelist[i] = badPage THEN RETURN; ENDLOOP;
IF error « {p.badPageCount > = p.maxBadPages) THEN RETURN;
FOR i N [0..Inline.LowHalf[p.badPageCount]) po
SELECT p.badPagelistfi] From
> badPage =>

tmp « p.badPagelList[i];
p.badPagelist[i] « badPage;
badPage « tmp;
_END;
< badPage => LOOP;
ENDCASE =2 ERROR;
ENDLOOP;
p.badPagelist[Inline.LowHali[p.badPagaCount]] « badPage;
p.badPageCount « p.badPageCount + 1;
END;
IF ~PhysicalRootPageAccessinternal[pviD, Proc, readWrite] THEN
RETURN WITH ERROR PhysicalVolume.Error[physicalVolumeUnknown};
JF eIror THEN RETURN WITH ERROR PhysicalVolume.Error[badSpotTableFull];
END;

Offline: PUBLIC ENTRY PROCEDURE [pvID: PhysicalVolume.ID} =

BEGIN
localError: PhysicalVolume.ErrorType;

BEGIN
drive: DiskChannel.Drive = GetPVDrive[pviD];

IF drive = DiskChannel.nuliDrive THeN

RETURN WITH ERROR PhysicalVolume.Error[physicalVolumeUnknown];
PhysicalVolumeOfflLinelnternal|

drive ! PhysicalVolume.Error => {localError « error; co 1o OfflingError}];
IF DiskChannel.SetDriveState[drive, 0, inactive] ~= ok THEN

ERROR PhysicalVolumelmplError[impossibleDriveStateChangeFailure];
exits OfflineError => RETURN WITH ERROR PhysicalVolume.Error{localError];
END; .
END;

-- The fellowing are exported to Special Volume

SubVolumeUnknown: pUSLIC ERROR = CODE;
GetNextSubVolume: PUBLIC ENTRY PROCEDURE [
pvID: PhysicalVolume.ID, this: SpecialVolume.SubVolume]
RETURNS [next: SpecialVolume.SubVolume] =
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BEGIN
error: BOOLEAN € FALSE,

Proc: PROCEDURE [p: PvHandle] =

BEGIN
IF this = SpecialVolume.nullSubVolume THEN

i p.subVolumeCount = 0 THEN {next « SpecialVolume.nullSubVolume; RETURN}

ELSE
BEGIN OPEN sv: p.subVolumes[0];

next « [sv.lvID, sv.nPages, sv.lvPage, sv.pvPagel;
RETURN;
END;
For i: [0..PhysicalVolumeFormat.maxSubVols) IN [0..p.subVolumeCount) oo

OPEN sv: p.subVolumes[i];

IF sv.viD = this.lviD AnD sv.nPages = this.subVolumeSize anp sv.lvPage =
this.firstLVPageNumber AND sv.pvPage = this.firstPVPageNumber THEN
IFi + 1>= psubVolumeCount -- Zero orgin count

THEN {next « SpecialVolume.nullSubVolume; RETURN}

ELSE
BEGIN OPEN Sv: p.subVolumesfi + 1]

next « [sv.lvID, sv.nPages, sv.lvPage, sv.pvPage];
RETURN,;
END;
ENDLOOP;
error « TRUE;
END;
IF ~PhysicalRootPageAccessinternal[pviD, Proc] THEN
RETURN WITH ERROR PhysicalVolume.Error[physicalVolumeUnknown];
IF error THEN RETURN WITH ERROR SpecnalVqume SubVolumeUnknown;
END;

GetPhysicalVolumeBootFiles: PUBLIC ENTRY PROCEDURE [
pvID: PhysicalVolume.ID, pBootFiles: LONG POINTER TO Boot.PVBootFiles] =

BEGIN )
Copy: PROCEDURE [p: PvHandle] = {pBootFilest « p.bootinginfo};

IF ~PhysicalRootPageAccessinternal[pviD, Copy, read] THEN
RETURN WITH ERROR PhysicalVolume.Error[physicalVolumeUnknown];
END;

SetPhysicalVolumeBootFiles: PUBLIC ENTRY PROCEDURE |
pviD: PhysicalVolume.ID, pBootFiles: LONG POINTER TO Boot.PVBoofFiles] =

BEGIN
Copy: PROCEDURE [p: PvHandle] =

BEGIN
p.bootinginfo « pBootFilest;

SimpleSpace.ForceQut[physicalRootPageBuffer];
MarkerPage. UpdatePhysncalMa*kerPages[p]
END;
IF ~Physma.RootPageAucesslnternal[ple, Copy, readWrite] THEN
RETURN WITH ERROR PhysicalVolume.Error[physicalVolumeUnknown];
END;

-- The following are exported to Volumelmplinterface

AccessPhysicalVolumeRootPage: PUBLIC PROCEDURE [
id: Volumelmplinterface.BarePviD,
proc: PROCEDURE [PhysicalVolumeFormat.Handle],
access: Volumelmplinterface.readOrWrite] = {
PhysicalRootPageAccess|id, proc, access]};

PhysicalVolumelmpl.mesa.
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-- The following are the internal procedures of this module

DriveSize: procecure [pvID: PhysicalVolume.lD]
ReTURNS [DiskChannel.DiskPagsCount] =
BEGIN
RETURN([
DiskChannel.GetDriveAttributes{
MarkerPage.Find{[physicallD[pviD]]}].drive].nPages};
END;

CheckPhysicalRootLabel: PROCEDURE [
latel: POINTER TO PilotDisk.Label,
pviD: POINTER TO Volumelmplinterface.BarePvID] RETURNS [BOOLEAN] =
BEGIN OPEN label;
pviDt « filelD; -- could also check pad?2...
RETURN[
filelD # File.nullCapability.fID AnD PIIO[D!SK GetlLabelFilePageflabel] =
pvRootPage AND ~immutable AND ~temporary AND ~zeroSize anD padl = 0 AND
PilotDisk.GetlabelType[label] = PilotFileTypes.tPhysicalVolumeRootPage];
END; :

GetDrive: PROCEDURE [type: Davice.Type, index: CARDINAL}
RETURNS [drive: DiskChannel.Drive] =

BEGIN .
driveType: Device.Type;

drivelndex: CARDINAL;

FOR drive « DiskChannel.GetNextDrive[DiskChanrel. nulanve]
DiskChannel.GetNextDrive[drive] unTiL drive = DiskChannel.nullDrive oo
[driveType, , drivelndex, ] « DiskChannel.GetDriveAttributes[drive];
IF driveType = type AND drivelndex = index THEN RETURN
ENDLOOP;

reTurn[DiskChannel.nuliDrive];

END;

GetPhysicalVolumeAttributes: INTERNAL PROCEDURE [
pviD: PhysicalVolume.ID, name: STRING]
ReTURNS [found: BCOLEAN, subvolumeCount: CARDINALY =

BEGIN
Proc: Proc [p: PvHandle] =

BEGIN
i2 CARDINAL;
IF name # NIL THEN

BEGIN
name.length « Min[name.maxlength, plabe‘l.enmh LENGTH[p.label]];

FOR i IN [0..name. length) po nameli] « p.labelfi}; enoLoor;
END;
subvolumeCount « p.subVolumeCount;
END;
found « PhysicalRootPageAccessinternal[pvID, Proc]
"END;

GetPVDrive: proceoure [pviD: PhysicalVelume.ID]
RETURNS [drive: DiskChannel.Drive] =

BEGIN
RETURN[

MarkerPage.Find[
[physicaliD[pvID]] ! N'arkerPage NotFound => 6o T0O notFound].drive];
EXiTS notFound => ReTURN[DiskChannel.nuliDrive];
END; :
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CGetSubVolumeAttributes: INTERNAL PROCEDURE [
pviD: PhysicalVolume.ID, subvolumeNumber: CARDINAL]
RETURNS [
found: BOOLEAN, IvID: Volume.ID, IvSize: Volume.PageCount,
subVolumeSize: Volume.PageCount,
firstLVPageNumber, firstPVPageNumber: PhysicalVolume.PageNumber] =

BEGIN
error. BOOLEAN € TRUE;

Proc: proc [p: PvHandle] =

BEGIN
IF gubvolumeNumber < p.subVolumeCount THEN
BEGIN OPEN sv: p.subVolumes[subvolumeNumber];
error « FALSE;
VID « sv.lviD;
vSize « sv.IvSize;
subVolumeSize « sv.nPages;
firstLVPageNumber « sv.lvPage;
firstPVPageNumber « sv.pvPage;
END;
END;
found €« TRUE;
IF ~PhysicalRootPageAccessinternal[pviD, Proc] THEN
ERROR PhysicalVolumelmplError[physicalVolumeNotFound];
IF error THEN ERROR PhysicalVolumelmplError[invalidSubVolumeNumber];
END; .

IsUtilityPilot: PROCEDURE RETURNS [BOOLEAN] = INLINE
BEGIN RETURN[PilotSwitches.switches.u = down]; EnD;

PhysicalRootPageAccess: ENTRY PROCEDURE [
id: Volumelmplinterface.BarePvID, proc: procebuRe [PvHandle],
access: Volumelmplinterface.readOrWrite « read] =

BEGIN
IF ~PhysicalRootPageAccessinternalfid, proc, access] THEN

RETURN. WITH ERROR PhysicalVolume.Error[physicalVolumeUnknown];
END;

PhysicalRootPageAccessinternal: INTERNAL PROCEDURE |
id: Volumelmplinterface.BarePvID, proc: PROCEDURE [PvHandle],
-access: Volumelmplinteriace.readOrWrite « read] rReTurns [found: BOOLEAN] =

SEGIN
iF ~SubVelume.Find[[id], pvRootPage].success THEN RETURN[FALSE];

PhysicalRootPageMaplid, access];
proc{physicalVolume];
PhysicalRootPageUnmapl];
RETURN[TRUE]

END;

PhysicalRootPageCheck: INTERNAL PROCEDURE |
pv: PhysicalVolumeFormat.Handle, id: PhysicalVolume.ID] RETURNS [BOOLEAN] =

BEGIN
RETURN[ ‘ :
pv.seal = PhysicalVolumeFormat.seal AND pv.version =

PhysicalVolumeFormat.currentVersion anNp pv.pviD = id];
END;

PhysicalRootPageMap: INTERNAL PROCEDURE [
ID: Volumeimplinterface.BarePvID,
access: Volumelmplinterface.readOrWrite « read] =
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‘BEGIN
per: File. Permlssmns =

IF access = readWrite THEN Filelnternal.maxPermissions eLse File.read;
SimpleSpace.Map[physicalRootPageBuffer, {[[ID], per], pvRootPage], FALSE];
END;

PhysicalRootPagelUnmap: ;NTéRNAL PROCEDURE = {
SimpleSpace.Unmap[physicalRootPageBufier]};

PhysicalVolumeOffLinelnternal: INTERNAL PROCEDURE [drive: DiskChannel.Drive] =

BEGIN

-- This procedure assumes that this module will not be called by Volumelmpl when this proced
**ure calls Volumelmpl through Volumelmplinterface. If this assumption should ever not be true,
**this procedure must be modified to release the monitor lock before calling into Volumelmpl.

pMarkerID: POINTER TO READONLY File.iD;

pvid: Volumelmplinterface.BarePvID;

pPhysicallD: POINTER TO READONLY PhysicalVolume.ID;

lv: Volume.iD;

svH: SubVolume.Handle;

[, pPhysicallD, pMarkerID} « MarkerPage.Find|
[drive[drive]] | MarkerPage.NotFound => cOTO easy];
pvid « LOOPHOLE[pPhysicaliDt];
VolFileMap.Close[TRUE];
VolAllocMap.Close[TRUE];
svH € Ni;
WHILE (SvH « SubVolume.GetNext[svH]) ~= NiL DO
-- this loop ensures that there are no open logical volumes on the volume that is to be offline
¥Od
iF DiskChannel.GetAttributes[svH.channel].drive ~ = drive OR (iv « svH.lvID)
= Volume.iD[pvid] THeN LOOP;
IF Volumelmplinterface.FindLogicalVolume[@Iv] ThEN
IF Volumelmplinterface.GetLVStatusfiv].open THEN
eRrROR PhysicalVolume.Error[containsOpenVolumes];
ENDLOOP;
svH « ni;
WHILE (svH « SubVolume.GetNext[svH]} # N1 pO
-- This loop gets rid Subvoilume's knowledge of the logical volumes that use the disappearing
**physicai volume as well as flushing the voiume from Veiumelmpl and the FileCache.
iF DiskChannel.GetAttributes[svH.channel].drive ~= drive oR svH.vID =
Volume.!D[pvid] THEN LOOP;
Volumelmplinterface.SubvolumeOfiline|
svH.lvID, svH.lvPage = rirsT[Volumeinternal.PageNumberl];
SubVolume.OffLine[svH.IvID, svH.channel];
ENDLOCP; -- Now it is finally safe to forget about the physical volume
Volumelmplinterface.PinnedFileFlush[{pvid}l;
MarkerPage.Flush[[drive[drive]l];
_ SubVolume.OfiLine{[pvid], DiskChannel.nullHandle];
EXITS €asy => RETURN;
END;

Physica!\'olumeOnLinelntefnal: INTERNAL PROCEDURE [drive: DiskChannel.Drive]
RETURNS [id: PhysicaiVolume.ID, alreadyOnline: BOOLEAN] =

BEGIN
= This procedure assumes that this module will not be called by Volumelmpl! when this proced

**ure calls Volumelmp! through Volumelmplinterface. If this assumption should ever not be true,
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TS Grocedure must be modified to release the monitor lock before callina into Valumelmnl

(ST 7 Rapegia
CleanUpDnve INTERNAL PROCEDURE =
BEGIN
PhysncalRootPageUnmapD
Volumelmplinterface.PinnedFileFlush[[pvID]];
MarkerPage.Flush[[drive[drive]]];
SubVolume.OffLine[[pviD], DiskChannel.nuliHandle];
END;
" found: BOOLEAN ¢ TRUE;
dT: Device.Type;
dO: CARDINAL;
i CARDINAL;
badPagelistPage: PhysicalVolumeFormat.PageNumber;
numPagesForBadPages: PhysncalVolumeFormat PageNumber;
label: PilotDisk.Label;
labelStatus: LabelTransfer.LabelStatus;
special: CARDINAL « LAST[CARDINAL];
pviD: Volumelmplinterface.BarePviD;
viD: Volume.iD;
pviD « MarkerPage.Find[
{drive[drive]] !
MarkerPage.NotFound => {found « FaLSE; cONTINUE}].physicaliDT;
IF found THEN RETURN[[pvID], TRUE];
[label, labelStatus] « LabelTransfer. ReadRootLabel[dnve, pvRootPage];
SeLECT labelStatus FrRoM
valid =2 nuLL;
invalid => errOR PhysicalVolume.CanNotScavenge;
diskError => ERROR PhysicalVolume.Error[diskReadError];
ENDCASE => ERROR PhysicalVolumelmplError[impossibleSelectError];
iF ~CheckPhysicalRootLabel[@!abel, @pvID] THEN
ERARCR PhysicalVolume.CanNotScavenge;
RegisterPvinfo[pviD, drive];
PhysicalRootPageMap([pvID];
IF ~PhysicalRootPageCheck[physicalVolume, [pvID]}] THEN
BeGiN CleanUpDrive(]; Error PhysicalVolume.CanNotScavenge; END;
-- Now check to see that the labels on the bad page list page(s) are correct
numPagesForBadPages «
(physicalVolume.maxBadPages + Environment. wordsPerPage -
1)/Environment.wordsPerPage;
-- The following statement blows up the compiler
-- FOR badPagelListPage IN [pvRootPage + 1..pvRootPage + numPagesForBadPages] DO
FOR badPagelistPage « pvRootPage + 1, badPagelistPage + 1 WHILE
badPagelListPage <= pvRootPage + numPagesForBadPages po
[tabel, labelStatus] « LabelTransfer.ReadRootLabel[drive, badPageListPage];
SELECT labelStatus FrRom
valid => nuLL;
invalid => {CleanUpDrive[]; ERROR PhysicalVolume. CanNotScavenge}
diskError => {CleanUpDrive[]; ErrorR PhysicalVolume.Error[diskReadError]};
ENDCASE => ERROR PhysicalVolumeimplError[impossibleSelectError];
ENDLOOP;
RegisterSubvolumeMarker[physicalVolume};
-- if we were booted from this volume, specials
-- First make all of the subvolumes accessible to the VM machinery and discover if this is the b

e

**ootload volume.

FOR i IN [0..physicalVolume.subVolumeCount) bo
OPEN sv: physicalVolume.subVolumeslil;
Volumelmplinterface.Registerl.ogicalSubvolume[sv, [pvID]];
IvID « sv.lviD;
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[dew-eTvner dT deviceOrdinal: dOl « DiskChannel_ GetDnveAttnbutesfdnve'l

IF debugSearchState = tooSoonTolook Anp bootFxle dewceType
bootFile.deviceOrdinal = dO anp DiskChannel.GetPageNumber|
drive, LOOPHOLE[bootFile.diskFilelD.da]] i
[sv.pvPage..sv.pvPage + sv.nPages) THEN special ¢ i;

ENDLCOP;

I special ~ = LAST[CARDINAL] THEN -- Bring the system volume online
BEGIN OPEN sv: physicalVolume.subVolumes[special];
Volumelmpilnterface.SubvolumeOnling[ :

sv.viD, sv.lvPage = rFirsT[Volumelnternal. PageNumber]},

Volumelmplinterface.CheckLogicalVolume[sv.lvID];

END;

For i IN [O..physicalVolume.subVolumeCount) po
-- Bring all other volumes online
IF i ~= special THEN

BEGIN OPEN sv: physicalVolume.subVolumesli];
Volume!mplinterface.SubvolumeOnling[

sv.lviD, sv.lvPage = rFirsT[Volumelnternal.PageNumberl};
Volumelmplinterface.CheckLogicalVolume[sv.lvID];
END;

ENDLOOP;

PhysicalRootPageUnmap(];

RETURN[[pvID], FALSE]

END;

dT anp

RegisterPvinfo: PUBLIC PROCEDURE {
pviD: Volumelmplinterface.BarePvID, drive: DiskChannel.Drive] =

BEGIN
driveSize: LONG CARDINAL « DiskChannel.GeiDriveAttributes[drivel.nPages;

DiskChannel.SetDriveTag[drive, PhysicalVolumeFormat.lDCheckSum{{pviD]]];
If ~SubVolume.Find[[pviD], pvRootPa§e].success THEN
-- Create a subvolume covering the drive so we can find PVDescriptor and Marker Pages
SubVolume.OnLine]
[[pvID], driveSize, pvRootPage, pvRootPage, driveSize],
DiskChannel.Create[drive, SubVolume.completion]];
-- Create a VFile for just the root page
Volumelmplinterface.VFileEnter|
[pvID], [pvID], pvRootPage, pvRootPzge + rootPagePages,
PilotFile Types.tPhysicalVolumeRootPage];
MarkerPage.Enter[drive, [pvID]];
END;
-- Read the ID off the disk, or if there are no subvolumes {yst) generate one. Someday, the id sh

**ould be in the pvHandle??

RegisterSubvolumeMarker: PUSLIC PROCEDURE [pv: PvHandle] =
BEGIN
drive: DiskChannel.Drive = MarkerPage.Find[[physicallD[pv.pvIDl]].drive;
driveSize: LONG CARDINAL = DiskChannel.GetDriveAttributes[drive].nPages;
id: File.ID;
page: PhysicalVolumeFormat.PageNumber;
iF pv.subVolumeCount # 0O THEN
BEGIN
page « pv.subVolumes[0].pvPage + pv.subVolurmzs[0].nPzages;
-- We should really check the label here...
id « LabelTransfer.ReadRootLabel[drive, page].label.filelD;

END .
eLsE id « [System.GetUniversallD[l};
Marker Page EnterMarkerID{[drive[drive}], id];
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-- The marker pages cover the disk
Volumelmplinterface.VFileEnter|

LOOPHOLE[pv.pvID], id, O, driveSize, PilotFileTypes.tSubVolumeMarkerPage];
END,

ValidateDrive: prRoceDURE [drive: DiskChannel.Drive] RETURNS [found: BOOLEAN] = -

BEGIN
FOR existingDrive: DiskChannel.Drive « DiskChannel.GetNextDrive[

DiskChannel.nullDrive], DiskChannel.GetNextDrive[existingDrive] uNTIL
.existingDrive = DiskChannel.nullDrive bo

IF existingDrive = drive THEN RETURN[TRUE}; ENDLOOP;
RETURN[FALSE];
END; -- Initialization

InitDisks: ENTRY PROCEDURE =

BEGIN OPEN DiskChannel;

dT: Device.Type;

dO: CARDINAL;

drive, systemDrive: Drive « nuliDrive;

volumelD: Volume.ID ¢ Volume.nulliD;

WHILE {systemDrive « GetNextDrive[systemDrive]) # nullDrive po
[deviceType: dT, deviceOrdinal: dO] « GetDriveAttributes[systemDrive);
IF dT = bootFile.deviceType anD dO = bootFile.deviceOrdinal THEN EXIT;
ENDLOOP;

IF systemDrive = nullDrive THEN
Runtime.CallDebugger["System Drive not found"L];

IF DiskChannel.SetDriveState[
systemDrive, DiskChannel.GetDriveAttributes[systemDrive].changeCount, pilot]
~= 0K THEN
Runtime.CallDebugger]"Could not set SystemDrive state to Pilot"L];

i« PhySlcaIVoIumeOaneInternal[
systemDrive !

PhysicalVolume.Error =>
IF error = diskReadError THEN
BEGIN ProcessorFace.SetMP[PilotMP.cDriveNotReady]; RETRY; END
ELSE CONTINUE];

IF Volume.systemID = Volume.nuillD THEN
Runtime.CailDebugger["No Logical Volumes on System Drive"L];

i PilotSwitches.switches.z = down THEN
wriLe (drive « DiskChannel.GetNextDrive[drive]) # nullDrive po

[deviceType: dT, deviceOrdinal: dO] « GetDriveAttributes[drive];
iF drive # systemDrive THEN

BEGIN
IF DiskChannel.SetDriveState[

drzve, DiskChannel.GetDriveAttributes[drive].changeCount, pllot] ~= ok

Runtlme CallDebugger["Could not set SystemDrive state to Pilot"L};
[1 « PhysicalVolumeOnLinelnternal]
drive !
PhysicalVclume.Error =>
-iF error = diskReadError THEN
BEGIN ProcessorFace.SetMP[PilotMP.cDriveNotReady]; RETRY; END
ELSE CONTINUE];
END
ENDLOOP;,
ProcessorFace.SetMP[PilotMP.cDeleteTemps];
Volumelmpiinterface.OpenlinitialVolumes{];
END;
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START FMPrograms.Scavengelmpl;
START FMPrograms Volumelmpl[
bootFile, pLVBootFiles, @debuggerDeviceType, @debuggerDeviceOrdinal];
debuggerDeviceType « Device.nullType;
-- If we are utilityPilot, the person who installed us smashed in our debugger pointers
iF IsUtilityPilot[] THEN debugClass « normal gLsE InitDisks[];
debugSearchState « done; -- We will never ever set them from here on....
RETURN;
END.

- LOG

Time: June 5, 1980 6:19 PM By: Luniewski Action: Created file.

Time: June 11, 1880 10:17 AM By: Luniewski Action: Added export of PhysicalVolume.Handle a
**nd updated many procedures for the new form of a Handle.

Time: June 24, 1980 5:29 PM By: McJones Action: New root page format; OISProcessorFace = P
**rocessorFace. _

Time: July 19, 1980 2:14 PM By: Forrest for Lunfewski Action: Fix to CreatePhysicalVolume to h
**andle RegisterPVinfo error (drive not asserted as Pilot volume); fix to GetNextDrive. Take out ex
**port of PhysicalVolume.nufliD (now Constant).

Time: July 29, 1980 10:55 AM By: Lumewsl\/ Action: Fixes for new Volume/PhysicalVolume/Spe
**cialVolume.

Time: September 3, 1980 4:49 PM By: Luniewski Action: Catch some errors raised from Internal
**procedures and resignal. .
Time: September 18, 1980 5:49 PM. By: Luniewski Action: Changes for new phyS/caI volumse roo
**t page format. Changed uses of FilePagelabel to uses of PifotDisk.

Time: October 3, 1980 4:26 PM By: Luniewski Action: Bug fixes: handle erroneous arguments ¢
**orrectly

Time: October 7, 1980 3:01 PM By: Luniewski Action: Bug fixes: initialize variable in MarkPageB
ttad
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-- Scavengelmpl.mesa (last edited by: Forrest on: October 9, 1980 4:41 PM)
-- This is a cut at the interim Scavenger

DIRECTORY
DiskChannel using [GetAttributes],

Environment usinGg [bitsPerWord, wordsPerPagel],

File usiNG |
Capability, Create, delete, Delete, Deletelmmutable, Error, GetAttributes, ID,
Makelmmutable, MakePermanent, nullCapability, nulllD, PageCount, PageNumber,
read, SetSize, Type, Unknown],

Filelnternal using [Descriptor, FilePtr, PageGroup],

FMPrograms usinG [J,

Inline using [LowHalif],

KernelFile using [GetNexiFile, GetRootFile],

LabelTransfer using [ReadLabzl, WriteLabels, VerifyLabels],

LogicalVolume using [
BeginScavenging, EndScavenging, Free, Handle, PageNumber. PutRootFile,
rootPageNumber, Vam],

MarkerPage usING [Find],

PhysicalVolumeFormat using [Handle, maxBadPages, PageNumber, rootPageNumber],

PilotDisk using [GetLabelFilePage, Label],

PilotFileTypes using [
PilotVFileType, tFreePage, tScavengerlLog, tScavengerLogOtherVolume,
tVolumeAllocationMap, tVolumeFileMap],

Scavenger UsSING [Error, ErrorType, FileEntry, Header],

SimpleSpace using [Create, Handie, LongPointer, Map, Page, Unmap]

Space using [Handle, PageNumber, WindowOrigin],

SubVolume using [Find, Handle],

System usING [GetGreenwichMeanTime],

Systeminternal using {Unimplemented],

Utitities using [LongPointerFromPage],

VolAllocMap usiNG [AccessVAM, Close],

VolFileMap using [Close, InitMap, InsertPageGroup],

Volume usiNG [
Close, GetNext, ID, InsufficientSpace, NotOpen, nulllD, PageCount, Unknown],

Volumelnternal using [PageNumber];

Scavengelmpl: MONITOR

IMPORTS
DiskChannel, File, Inline, KernelFile, LabelTransfer, LogicalVolume,

MarkerPage, PilotDisk, Scavenger, SimpleSpace, System, Systeminternal,
SubVolume, Utilities, VolAllocMap, VolFileMap, Volume

EXPORTS LogicalVolume, FMPrograms, Scavenger

SHARES File =

BEGIN

bitsPerPage: carDINAL = Environment.bitsPerWord*Environment.wordsPerPage;
BadPagelist: TYPE = RECORD [

p: POINTER TO PageNumber,

a: ARRaY [0..PhysicalVolumeFormat.maxBadPages] oF PageNumberl];
OrphanHandle: pusLic TYPE = Volumelnternal.PageNumber;
PageNumber: TyPE = LogicalVolume.PageNumber;

ImpossibleScavengerError: PRIVATE ERROR [
{cantFindSubvolume, noRoomForVam, pageAlreadyBusy, labelChanged}] = coog;
Error: PUBLIC ERROR [Scavenger.ErrorType] = CODE; -- to Scavenge

-- Unimplemented procs
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DeleteOrphanPage: pusLic PROC [volume: Volume.ID, id: OrphanHandie] = {
ERROR Systeminternal.Unimplemented};

ReadBadPage: pusLIC PROC [
file: File.ID, page: File.PageNumber, destination: Space.PageNumber] = {
ERROR Systeminternal.Unimplemented};

ReadOrphanPage: pusLIC PROC |
volume: Volume.ID, id: OrphanHandle, destination: Space.PageNumber]
RETURNS [
file: File.ID, type: File.Type, pageNumber: File.PageNumber,
readErrors: BooLean] = {ERROR Systeminternal.Unimplemented};

RewritePage: pusLIC PROC [
file: File.ID, page: File.PageNumber, source: Space.PageNumber] = {
ERROR Systeminternal.Unimplemented};

. Deletelog: rusLic PrROC [volume: Volume.ID] =

N
Foegell:ile: File.Capability « GetLog[volume];
" IF-logFile = File.nullCapability THEN RETURN;
DeleteLogFile[logFile]; .
logFile « File.nuliCapability;
LogicalVolume.PutRootFile[@volume, PilotFileTypes.tScavengerLog, @logcnle]
END;

DeletelogFile: proc [logFile: File.Capability] =

BEGIN
immutable: BOOLEAN;

volume: Volume.ID « Volume.nulliD;

[immutable: immutable] « File.GetAttributes|
logFile ! File.Unknown => GOT0 return}];

¥ ~immutable THeEN File.Delete[logFile]

" ELSE
WHILE (volume < Volume.GetNext[volume]) # Volume nulllD bo

File.Deletelmmutable[
logFile, volume !
Volume.Unknown, Volume.NotOpen, File.Unknown, File.Error => Loor];

ENDLOOP
EXITS return => NULL

END;

GetLog: pusLic PROC [volume: Volume.ID] retuans [logFile: File.Capabitity] = {
reTurN[KernelFile.GetRootFile[PilotFile Types.tScavengerLog, volume]]};

Scavenge: PuBLIC PROC [volume, logDestination: Volume.ID, repair: BOOLEAN]
RETURNS [logFile: File.Capability] =

N
gilic(iall_og: File.Capability = GetLog[volume];
context: ScavengeContext;

. {F ~repair THEN ERROR Systeminternal.Unimplemented;
LogicalVolume.BeginScavenging[@volume}];
DeletelLog[volume};
context « OpenScavengesContext[volume];

i ~CreatelogFile[logDestination, context] THEN
BEGIN
CloseScavengeContext[context];
LogicalVolume.EndScavenging[@volume];
ERRCR Scavenger.Error[cannotWriteLog]
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END;
context.logHeader.repaired « TRUE;

OpenLogFile[context];

[1 « PutWords[context, @context.logHeader, size[Scavenger.Header]];
EnumerateFiles{context];

PutHeader[context];

CloseLogFile[context];

logFile « [context.logFile.fID, File.delete + File.read];

LogicalVolume.PutRootFile[@volume, PilotFileTypes.tScavengerLog, @logFile];

IF volume = logDestination THEN {
File.MakePermanentflogFile]; File.Makelmmutable[logFile]};
CloseScavengeContext[context];

-- The following two statements are a hack to get around the following problem:

-- When we created the log file above and deleted the old log file, we caused

-- Filelmpl to till its tmpsFile cache. The closes are necessary to clear those
--caches. Itis known to be safe to do because Volumelmpl 1) permits a closed
-- volume to be closed again without error, and 2) is only called after Filelmpl

-- has cleared its caches (i.e., error checking is done after Filelmpl has

-- done its thing).

Volume.Close[volume ! Volume.Unknown => CONTINUE];
LogicalVolume.EndScavenging[@volume];

END;

EnumerateFiles: proc [context: ScavengeContext] =

BEGIN
file: File.Capability « File.nullCapability;
context.logHeader.incomplete « TRUE;

DOfiIeEntry: Scavenger.FileEntry;

- file « KernelFile.GetNextFile[context.volume, file];
IF file.fID = File.nulllD THEN EXIT;
fileEntry file « filefID;
fileEntry.numberOfProblems « 0;
IF ~PutWords[context, @fileEntry, size[Scavenger.FileEntry]] THEN RETURN;
context.logHeader.numberOfFiles ¢ context.logHeader.numberOfFiles + 1;
ENDLOOP;

context.logHeader.incomplete ¢ FALSE;

END;

-- The following write the log/create the log file

-- This is here when the day comes that multiple scavenges can be going on at once.
-- This will occur when Volumelmpl has been modified and IndexOfContexts is changed

-- appropriately.

ScavengeContext: TYPE
ScavengeRecord: TYPE
occupied: BOOLEAN,

logHeader: Scavenger.Header,

volume: Volume.ID,

buffer: Space.Handle, -- Initialize only
bufferPointer: LONG POINTER, -- [nitialize only
logFile: File.Capability,

nextWord: CARDINAL, -- words
fileLengthPages: File.PageCount];

POINTER TO ScavengeRecord;
RECORD [

IndexQfContexts: TyPE = [0..1);
Contexts: ARRAY IndexOfContexts OF ScavengeRecord;
freeContext: CONDITION;
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CloseLogFile: proc [context: ScavengeContext] = {
SimpleSpace.Unmap[context.buffer]};

CloseScavengeContext: ENTRY PROC [context: ScavengeContext] = {
context.occupied « FALSE; NOTIFY freeContext};

CreatelogFile: proc [logDestination: Volume.ID, context: ScavengeContext]
RETURNS [success: BOOLEAN] =

BEGIN
context.logFile « File.Create]
logDestination, 1, .
Ir logDestination = context.volume THen PilotFileTypes.tScavengerlog
eLSE PilotFileTypes.tScavengerLogOtherVolume | aNY => GO TO Failed];
-- well, any does suggest we can't create the Iog .....
context.fileLengthPages « 1'
RETURN[TRUE]
exits Failed => RETURN[FALSE]
END;

OpenLogFile: PrOC [context: ScavengeContext] =
BEGIN
S?mpleSpace.Map[context.buffer, [context.logFile, 0], FALSE];
context.nextWord « 0

END;

OpenScavengeContext: ENTRY PROC [volume: Volume.ID]
RETURNS [context: ScavengeContext] =
BEGIN

ole} : '
-- Until a free context is found
For i: IndexOfContexts N IndexOiCoritexts po
iIF ~Contexts[i].occupied THeEN *

BEGIN
context « @Contexts[i];

context.occupied « TRUE;
context.logH=sader «
[volume: volume, date: System.GetGreenwichMeanTimel],
incomplete: TRUE, repaired: FaLSE, numberQiFiles: 0};

context.volume « volume;
RETURN;
END;

ENDLOOP;

waIT freeContext;

ENDLCOP
END;

-- stream interface to Scavengelog
PutHeader: rroC [centext: ScavengeContext] =

BEGIN
SimpleSpace.Unmap[context.buffer];
--(Re)--
_ OpenlegFile[context];
LOOPHOLE[context. buﬁerPomter LONG POINTER TO Scavenger.Header]r «
context.logHeader;
END;

PutWords: proc [context: ScavengeContext, words: LONG POINTER, COUnt: CARDINAL]

RETURNS [3uccess: BOOLEAK] =
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BEGIN
THROUGH [0..count) bo
iF context.nextWord

BEGIN
File.SetSize[
context.logFile, contextfileLengthPages + 1!
Volume.InsufficientSpace => coTo noRoom];
SimpleSpace.Unmap[context.buffer];
SimpleSpace.Map]
context.buffer, [context.logFile, context.fileLengthPages], FALsE];
context.nextWord « 0;
context.fileLengthPages « contextfileLengthPages + 1;
END;
(context.bufferPointer + context.nextWord)t « wordst;
context.nextWord « context.nextWord + 1;
words « words + 1;
ENDLOOP;
RETURN[TRUE]
EXiITS noRoom =D. RETURN[FALSE] -
END;

=. Environment.wordsPerPage THEN

-- The following are internal procedures of this module used by the actual scavenger

~ AdvanceBadPagePointer: ProC [I: POINTER TO BadPagelist] = mqu{
l.p « Lp + size[PageNumber}};

CurrentBadPage: proc [I: POINTER TO BadPagelist] rReturns [PageNumber] = INLINE {
RETURN[L.p*]}; .

GetBadList: rroC [
svH: SubVolume.Handle, space: SimpleSpace.Handle, I: POINTER TO BadPageList] =

BEGIN .
RootWindow: PROC RETURNS [Space.WindowOQrigin] =.INLINE
BEGIN
RETURN[

[[LOOPHOLE[MarkerPage Find][
[drive[DiskChannel.GetAttributes[svH.channel]]]].physicaliDt],
File.read], PhysicalVolumeFormat.rootPageNumber]};

END;
IvPage: PageNumber;
p: PCINTER TO PageNumber;
pv: PhysicalVolumeFormat.Handle = Utilities.LongPointerFromPage]
. SimpleSpace.Page[space]l;
l.p « @L.a[0];
SimpleSpace.Map[space, RootWindow([], FALSE];
FOR i: CARDINAL IN [O..Inline.LowHalf[pv.badPageCount]) o’
-- ASSUMEs no more than LAST[CARDINAL] bad pages
IF pv.badPagelist[i] nOoT InN [svH.pvPage..svH.pvPage™ + svH.nPages) THEN LOOP;
lvPage « (pv.badPagelist[i] - svH.pvPage)} + svH.lvPage;
p«lp;
lp « Lp + size[PageNumber];
-- Pages are susposed to be ordered; we’ll make sure
WHILE p # @1.a[0] anp (p - size{PageNumber])t > IvPage po
pt « (p - size[PageNumber])t; p « p - size[PageNumber]; ENDLOOP;
pt « lvPage;
ENDLOOP;
SimpleSpace.Unmap([space];
I.pt « LAST[LONG CARDINAL];
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lL.p « @1.a[0];
END;

MakeFreeDescriptor: proc [vol: LogicalVolume.Handle]
RETURNS [Fileinternal.Descriptor] = INLINE
BEGIN
RETURN[
[LogicalVolume.Free[vol], vol.viD, local[
FALSE, FALSE, vol.volumeSize, PilotFileTypes.tFreePage]ll;
END;

ScavengeVolume: PUBLIC PROC [
vol: LogicalVolume.Handle, space: SimpleSpace.Handle, erase: BOCLEAN] =

BEGIN
IF vol.type = nonPilot THEN RETURN; -- Scavenging non-Pilot Volumes is Easy

vol.changing ¢ TRUE;

IF erase THEN VamFind[vol, space]; -- Find n unblemished pages
Vam[vol, space, erase};

Vim[vol, space, erase];

vol.changing « FALSE;

END;

Vam: PROC [
vol: LogicalVolume.Handie, space: SimpleSpace.Handle, erase: B0OLEAN] =

BEGIN
found: BOOLEAN;

list: BadPzagellist;
next: PageNumber;
page: PageNumber « 1;
svEnd: Volume.PageCount;
svH: SubVolume.Handle;
vamEnd: Volume.PageCount « vol.vamStart + VamSize[vol];
VolAllocMap.Close[TRUE]; -- Flush any context Vamlmpi has
Vaminit{vol];
WHILE page < vol.volumeSize 00
[found, svH] « SubVolume.Find[vol.viD, page}; :
iF ~found THEN ERROR ImpossibleScavengerError[cantFindSubvolume];
GetBadList[svH, space, @list];
svEnd « svH.lvPage + svH.nPages;
WHILE page < svEnd po
IF page = CurrentBadPage[®@list] THEN

BEGIN
VamMarkBadPage|[vol, page];
AdvanceBadPagePointer[@list];
page « page + 1;
LOCP;
END;
¥ page IN [vol.vamStart..vamEnd) THeEN BEGIN page « vamEnd; LOOP; END;
-- Add First lvPage ov next track to MIN
next « min[svEnd, CurrentBadPege[@list]];
- IF page < vol.vamStart anp next > vol.vamStart THEN next « vol.vamStart;
IF erase THEN VamPieceErase[vel, page, next]
ELsE VamPieceRebuild[vol, page, next];
page « next;
ENDLOOP;
ENDLOOP;
END;
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-- Find VamSize pages of good contiguous disk (for now we don't cross subvolume boundaries) -pageCount: Volume.PageCount;
) FixUpAndIsFree: proc [p, rem: PageNumber] RETURNS [isFree: BOOLEAN] = INLINE
VampFind: proc [vol: LogicalVolume.Handle, space: SimpleSpace.Handle] = BEGIN _
BEGIN . label: PilotDisk.Label « LabelTransfer.ReadLabelf

focund: BOOLEAN;
list: BadPagelist;
_ page: PageNumber « 1;
next: PageNumber;
svEnd: Volume.PageCount;
svH: SubVolume.Handle;
vamSize: Volume.PageCount « VamSize[vol];
wHILE page < vol.volumeSize po
[found, svH] « SubVolume.Find[vol.viD, page];
IF ~found THEN ERROR ImpossibleScavengerError[cantFindSubvolume];
GetBadLlist[svH, space, @list];
svEnd « svH.lvPage + svH.nPages;
WHILE page < svEnd po
IF page = CurrentBadPage[@list] THEN {
AdvanceBadPagePointer[@list]; page « page + 1; LooP};
next « MiNn[svEnd, CurrentBadPage[@]ist]];
IF (next - page) > vamSize THEN {vol.vamStart « page; RETURN};
page « next;
ENDLOOP;
ENDLOOP;
ERROR ImpossibleScavengerError[noRoomForVamj;
END;

Vamlnit: proc [vol: LogicalVolume.Handle] =
BEGIN
vamEnd: PageNumber « vol.vamStart + VamSize[vol];
page: PageNumber;
LabelTransfer.WriteLabels|
Filelnternal.Descriptor|
LogicalVolume.Vam[vol], vol.viD, local[
FALSE, FALSE, vol.volumeSize, PilotFileTypes.tVolumeAllocationMap]],
FileInternal.PageGroup[vol.vamStart, vol.vamStart, vamEnd]];
vol.freePageCount « vol.volumeSize;
-- Decremented every time a page is marked busy
vol.lowerBound « vol.volumeSize;
--- we will set this when free pages are found.
[1 « VolAllocMap.AccessVAM[vol, LogicalVolume.rootPageNumber, TRUE, FALSE];
FOR page ¢ vol.vamStart, page + 1 wHILE page < vamEnd po
[ « VolAllccMap.AccessVAM|vol, page, TRUE, FALSE]; ENDLOOP;
END;

VamMarkBadPage: proc [vol: LogicalVolume.Handle, page: PageNumber] = {
{1 « volAliocMap.AccessVAM|vol, page, TRUE, FALSE]};

VamPieceErase: proC [vol: LogicalVolume.Handle, this, next: PageNumber] = -
BEGIN

LabelTransfer.WriteLabels[MakeFreeDescriptor[vol], [this, this, next]];

-- Pages are marked free in vam; no action needed

i volJowerBound > this THEN vol.lowerBound « this;

END;

VamPieceRebuild: proC [vol: LogicalVolume.Handle, this, next: PageNumber] =
BEGIN
page: PageNumber « this;

Scavengelmpi.mesa. 12-Oct-80 5:13:33

[, vol.vID, locall, , , 11, O, pl;
filePage: PageNumber = PilotDisk.GetlLabelFilePage[@label];
IF filePage # 0 oR ~label.zeroSize THEN
[countValid: pageCcunt] « LabziTransfer.VerifyLabels]
file:
[label filelD, vol.viD, local[
label.immutable, label.temporary, filePage + rem, label.type]],
pageGroup: [filePage, p, filePage + rem],
éxpectErrorAfterFirstPage: TRUE]
ELSE pageCount « 1;
IF pageCount = 0 THeN ImpossibleScavengerError[labalChanged];

IF
(label.type = PilotFileTypes.tFreePage anp label.filelD #

LogicalVolume.Free[vol]) or label.type = PilotFileTypes.tVolumeFileMap

THEN
BEGIN o
-- should also rewrite if Wrong Page???

" LabelTransfer.WriteLabels[MakeFreeDescriptor{vol], [p, p, p + pageCount]};
RETURN[TRUE]; .
END;
reTurn[label.type = PilotFileTypes.tFreePage]
END; :
wHILE page < next po
IF FixUpAndisFree[page, next - page] TH=N -- pageCount is set as side effect

IF vol.lowerBound > page THeEN vollowerBound « pags;
page « page + pageCount}
ELSE
BEGIN
i: Volume.PageCount « 0;
WHILE (i « i + 1) <= pageCount --no, a subrénge won’t work-- Do
IF VolAllocMap.AccessVAM[vol, page. TRUE, FALSE] THEN
ERROR ImpossibleScavengerError[pageAlreadyBusyl;
--can't be already set
page ¢« page + 1;
ENDLOOP;
END;
ENDLOCP;
END;

VamSize: rroc [vol: LogicalVolume.Handle] rReTurns [Volume.PageCount] = {
ReTURN[(vol.volumeSize + bitsPerPage)/bitsPerPage]};

-- Vim Scavange... Don’t have to worry about bad pages, since they were
. --marked "free" in Building the VFM

Vim: proc [
vol: LogicalVolume.Handle, space: SimpleSpace.Handle, erase: BOOLEAN] =
SEGIN
found: BOOLEAN;
list: BadPagelist;
next: PageNumber;
page: PageNumber « 1;
svEnd: Volume.PageCount;
svH: SubVolume.Handle;
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VolFileMap.Close[TRUE];
VolFileMap.InitMap[vol];
IF ~erase THEN
wHILE page < vol.volumeSize po
[found, svH] « SubVolume.Find[vol.vID, page};
IF ~found THEN ERROR ImpossibleScavengerError[cantFindSubvolume];
GetBadList[svH, space, @list];
svEnd « svH.lvPage + svH.nPages;
WHILE page < svEnd po
IF page = CurrentBadPage[@list] THeN {
AdvanceBadPagePointer[@list]; page « page + 1; LOOP};
-- Add First IvPage or next track to MIN
next « MIN[svERd, CurrentBadPage[@list]]
-- This next two tests not necessary in VFM smce the pages are marked
-- as Busyin the Vam
-- IF page IN [vol.vamStart..vamEnd) THEN {page « vamEnd; LOOP};
-- IF page<vol.vamStart AND next > vol.vamStart THEN next « vol.vamStart;
VimPieceRebuild[vol, page, next];
page ¢« next;
ENDLOOP;
ENDLOOP;
END;

mePneceRebu:ld PROC [vol: LogicalVolume.Handle, start, next: PageNumber] =

f:leD Filelnternal.Descriptor « [, vol.viD, locall, , , 11;
group: Filelnternal.PageCGroup;
label: PilotDisk.Label;
page: PageNumber « start;
pageCount: Volume.PageCount;
filePage: File.PageNumber;
WHILE page < next DO
IF ~VolAllocMap.AccessVAM]|vol, page, FALSE, FALSE] THEN {
page « page + 1; LOOP};
label « LabelTransfer.ReadLabelffileD, 0, page];
IF label.type in PilotFileTypes.PilotVFileType THEN {page « page + 1; LOOP}
filePage « PilotDisk.GetLabelFilePage[@label];
fileD filelD « label.filelD;
IF filePage = O AND label.zeroSize THEN {
group « [0, page, 0]; page « page + 1}
ELSE
BEGIN
rem: Volume.PageCount = next - page;

[countValid: pageCount] « LabelTransfer.VerifyLabels[
file:
[tabel.filelD, vol.viD, local]
label.immutable, label.temporary, filePage + rem, label.type]],
pageGroup: [filePage, page, filePage + rem],
expectErrorAiterFirstPage: TRUg];
IF pageCount = 0 THeN ImpossibleScavengerError[labelChanged];
group « [filePage, page, filePage + pageCount];
page « page + pageCount;
END;
VolFileMap.InsertPageGroup[vol, @fileD, @group];
ENDLOOP;
END;

Initialize: PrROC =
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IN
ESS i: IndexOfContexts in IndexOfContexts po
context: ScavengeContext;
context « @Contexts{i];
context.occupied ¢ FALSE;
context.buffer « SimpleSpace.Create[1, hyperspace];
context.bufferPointer « SimpleSpace.L.ongPointer[context.buffer];

ENDLOOP;
END;
Initialize[];

"END.....
LOG . )
Time: October 2, 1979 11:51 AM By: Forrest Action: Created file from Vol*Map
**Impl.mesa : -
Time: October 16, 1979 1:35 AM By: Forrest Action: Called Vol*meap.close afte
**r scavange :
Time: November 6, 1979 11:34 AM By: Forrest Action: Fixed VFiM scavenge (as e
**xamining bogus pages)
Time: November 16, 1979 4:13 PM By: Forrest Action: Added check for non-pilot
**volumes
Time: November 19, 1979 11:50 AM By: Forrest Action: Added missing ~ to erase i
**n VFM ’
Time: January 10, 1980 6:29 PM By: Forrest Action: Take advantage of new La -

**belTransfer interface
Time: March 7, 1280 9:16 PM  By: Forrest Action: Change calls to Vol*mapClose
Time: May 29, 1980 10:22 AM  By: Luniewski Action: PhysicalVolume = > PhysicalVolume
**Format. Exports PhysicalVolume.Error due to compiler bug vis a vis PhysicalVofumelmpl.

Time: June 23, 1980 2:11 PM  By: Luniewski Action: Interim implementation of the Scave
**ngerinterface. This just enumerates files after a scavenge completes.

Time: July 16, 1980 5:57 PM By: McdJones Action: Rewrite FOR locp in Enumeratefiles
**as plain DO loop to avoid Mesa AR 4956; FilePageLabe! = >PiiotDisk

Time: August 4, 1980 4:33 PM By: Luniewski Action: Delete oid log files whenever possibl
3 ‘e‘

Time: September 17, 1980 2:39 FiM
**inter instead of Space.LongPointer.
Time: October 9, 1980 4:08 PM By: Forrest
**pe interface.

By: Luniewski Action: Use SimpleSpace.LongPo

Action: Convert log file access to a stream-ty

Time: October 11, 1980 10:10 PM4 By: Forrest Action: Add ExpectErrorAfterfirst
**Page parameter to VerifyLabels.
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-- VolAllocMaplmpl.mesa (last edited by: Luniewski on: June 17, 1980 10:12 AM)

DIRECTORY
Environment: FROM "Environment” usinG [bitsPerWord, wordsPerPage],

File: FrRoM "File" usiNg [Capability, 1D, PageNumber, Type],
Filelnternal: FrRomM "FileInternal” using [
Descriptor, FilePtr, maxPermissions, PageGroup],

FMPrograms: FroM "FMPrograms",
Inline: FrRoM "Inline” using [BITAND, BITSHIFT, BITXOR],
LabelTransfer: FRom "LabelTransfer" using [VerifyLabels, WriteLabels],
LogicalVolume: FROM "LoglcalVolume" usING [Free, Handle, PageNumber, Vam, me]
PhysicalVolume: FRoM "PhysicalVolume" usiNG [ErrorType],
PilotFileTypes: FroM "PilotFileTypes” usiNg [PilotVFileType, tFreePage],
SimpleSpace: FroM "SimpleSpace” usinG [Create, ForceOut, Map, Page, Unmap],
Space: FROM "Space" usiNg [Handle, WindowOrigin],

 Utilities: From "Utilities" using [LongPointerFromPage, ShortCARDINAL],
VolAllocMap: From "VolAllocMap”,
Volume: FRoM "Volume" using [ID, nuIllD]

VolAllocMapImpI MONITOR
-- to protect VAM buffer; volume page is protected by callers

iMPCRTS Inline, LabelTransfer, LogicalVolume, SimpleSpace, Utilities
exPORTS FMPrograms, PhysicalVolume, VolAllocMap
SHARES File =
BEGIN OPEN Inling;
-- The following is exported to PhysicalVolume as compiler “features"” prevent it from being exp
**orted by SpecialVolume.
Error: puBLIC ERROR [PhysicalVolume. ErrorType] = CODE;
FilePtr: Tvre = Filelnternal.FilePtr;
GroupPtr: TyPE = POINTER TO Filelnternal.PageGroup;
LvHandle: TyrE = LogicalVolume.Handle;
--common buffer used by procedures to Access VAM; protected by monitor
bufferHandle: Space.Handle = SimpleSpace.Create[1, hyperspace];
bufferPointer: LONG POINTER = Utilities.LongPointerFromPage[
SimpleSpace.Page[bufferHandle]];
-- Whenever IvID # Volume.nullID, the butfer is (being} mapped. Therefore, if the ID is wrong an
**d non-null, one can automatically unmap. See CLose, Maplinternal
currentBufferContents: RECORD |
IvID: Volume.ID, page: LogicalVoiume.PageNumber] « [Volume.nulliD, ];
bitsPerPage: cARDINAL = (Environment.bitsPerWord*Environment.wordsPerPage);
VolAllocMaplmplError: ERROR [{setSizeToZeroPageGroup}] = CODE;
LabelError: SIGNAL = CODE;
-- This code assumes various powers of 2 {(because of the truncation).
AccessVAM: PUBLIC PROCEDURE |
vol: LvHandle, volumePage: LogicalVolume.PageNumber, set BOOLEAN,
clear: BOOLEAN] RETURNS [busy: BOOLEAN] =
-- set, clear or read one bit of vam, always returns the (prewous) value;

BEGIN
bit: woRrD;

vamPage: LogicalVolume.PageNumber;
word: LONG POINTER TO WORD;
Dolt: ENTRY PRCCEDURE = INLINE
BEGIN
MapVamPagelnternal|vol.viD, vamPage, Vam[vol]]
busy « (0 # Inline.BITAND[wordt, bit]);
IF (busy AND clear) OR (~busy AND set) THEN
BEGIN
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wordt « Inline.BITXOR[wordt, bit];
vol.freePageCount « voi.freePageCount + (IF busy THeN 1 ELSE -1);
END; :
IF clear THEN vol.lowerBound < Min[volumePage, vol.lowerBound];
-- keep lowerBound to help allocator
IF set AND volumePage = vol.lowerBound THEN
vol.lowerBound « vollowerBound + 1;
END;
-- The bit and word calculations can correctly be done by truncating first
bit « Inline.BITSHIFT[
1, Utilities.ShortCARDINAL [volumePage] Mob Environment.bitsPerWord];
word €«
bufferPointer +
(Utilities.ShortCARDINAL [volumePage]/Environment.bitsPerWord) mop
Environment.wordsPerPage;
vamPage ¢ vol.vamStart + volumePage/bitsPerPage;
Dolt[];
END;

-- allocates a group of pages and writes labels (group is a modifiable hint)

AllocPageGroup: PUBLIC PROCEDURE [

vol: LvHandle, filePtr: FilePir, groupPtr: GroupPtr, createFile: BOOLEAN] =
BEGIN OPEN groupPtr;

skip: [0..1] = IF ~createFile AND filePage = O THen 1 ELSE O

offsel: LONG CARDINAL;

startPage: LogicalVolume.PageNumber = Max[volumePage, -vol.lowerBound];
IF createFile or filePage # 0 THEN

BEGIN
volumePage « startPage;

WHILE AccessVAM[vol, volumePage, TRUE, FALSE] DO
--search for unbusy page
IF (volumePage « volumePage + 1) >= vol.volumeSize - 1 THEN
volumePage « vol.lowerBound;
IF volumePage = startPage THEN ERROR --Volume.lnsuificientSpace--
; --avoid rather than back out of

ENDLOOP;
END;
FOR offset « 0, offset + 1 wHiLE offset < nextFilePage - filePage po
IF volumePage + offset > = vol.volumeSize THEN EXIT;
iF offset # O THEN
- IF AccessVAM][vol, volumePage + offset, TRUE, FALSE] THEN EXIT;
--first is set

ENDLOOP;
wiTH filePtr SELECT FROM
local =>
IF type IN PilotFileTypes.PilotVFileType THaN filePage ¢« volumePage;
ENDCASE;
nextFilePage « filePage + ofiset; -- side effect
IF createFile anp nextFilePage = O THen offset « 1;
-- creating only the attribute label page
iF NOT LabelTransfer.VerifyLabals|
filePtrr, Fileinternal.PageCGroupl0, vclumePage, skip]]. labe!sVahd THEN
SIGNAL LabelError;
IF NOT LabelTransfer. VemyLabels[
FreeDescriptor[vol],
[volumePage + ‘skip, volumePéage + skip, volumePage + offset]].labelsValid
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THEN SIGNAL LabelError;
-- set new size
wiTH filePtr SELeCT FROM local =) size « nextFilePage; ENDCASE = ERROR;
l.abelTransfer.WriteLabels[
filePtre, [filePage, volumePage, filePage + offset]];
END;

FreeDescriptor: procepure [v: LvHandle] rReTurns [Filelnternal.Descriptor] =
INLINE
BEGIN
RETURN][

[LogicalVolume.Free[v], v.vID, local[
FALSE, FALSE, v.volumeSize, PilotFileTypes.tFreePage]l];
END;
-- free a page group {assumes calls to label operations with zero sizes are noops)
-- This is closely related to SetS:ze and Delete in Filelmpl, as well as VolFileMap.deletePageGrou
- Op

FreePageGroup: PUBLIC PROCEDURE [
vol: LvHandle, filePtr: FilePtr, groupPtr: GroupPtr, deleteFile: BOOLEAN] =
BEGIN
Blast: Procepure [g: Filelnternal.PageGroup] =
BEGIN
p, nextVolumePage: LogicalVolume.PageNumber;
nextVolumePage « g.volumePage + g.nextFilePage - g.filePage;
FOR p ¢ g.volumePage, p + 1 wHiLE p < nextVolumePage 0o
[1 « AccessVAMIvol, p, FALSE, TRUE]; ENDLOOP;
LabelTransfer.WriteLabels][
FreeDescriptor{vol], [g.volumePage, g.volumePage, nextVolumePage]];
END;
-- Always verify labels; max is for zero size file [0, ?, 0]
IF ~LabelTransfer.Verifyl abels[
filePtrt,
[aroupPtr.filePage, groupPtr.volumePage, MAX]
groupPtr.nextFilePage, 1]]].labelsValid THEN siGNAL LabelError;
wiTH filePtr SELECT FROM local =D size « groupPtr.filePage; ENDCASE => ERROR;
SELECT TRUE FROM
groupPtrfilePage # 0 => --if group start# 0, always blast
Blast{groupPtrt];
groupPtr.nextFilePage # 0 -- AND g.filePage = 0-- => -- Set to zero size
BEGIN
Blast]
[groupPtr.filePage + 1, groupPtr.velumePage + 1,
groupPtr.nextFilePage]];
-- we could skip the write, but then we'd have to mess around with correcting 0 size files
LabelTransfer.WriteLabels[filePtrr, [0, groupPtr.volumePage, 1];
END; .
ENDCASE -- g.filePage = g.nextPage = 0-- =>
IF deleteFile THen Blast[[0, groupPtr.volumePage, 1]] --delete it--
ELSE ERROR VolAllocMaplmplError[setSizeToZeroPageGroup];

END;

Vam: procebure [v: LvHandle] ReTurns [File.ID] = INLINE
BEGIN RETURN[LogicalVolume.Vam[v]]; enb;

Vim: procepure [v: LvHandle] reTurns [File.ID] = INLINE

BEGIN RETURN[LogicalVolume.Vim[v]]; enp;
-- ENTRY PROCEDURES (Also see local proc in AccessVAM)
-- Force out/ deallocate alfocation map

VolAliocMaplmpl.mesa.
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Close: PUBLIC ENTRY PROCEDURE [final: BOOLEAN] =
BEGIN
IF currentBufferContents WiD # Volume.nulllD THEN
IF final THEN
BEGIN
SimpleSpace.Unmap[buiferHandle];
currentBufferContents.lviD '« Volume.nulliD;

END
ELSE SimpleSpace.ForceQut[bufferHandle];
END;
-- INTERNAL PROCEDURE

MapVamPagelnternal: PROCEDURE |
vID: Volume.ID, vamPage: LogicalVolume.PageNumber, vamiD: File.ID] = NUNE

BEGIN
IF currentBufferContents.lviD # vID THEN

BEGIN :

lFEcurrentBufferContents.lle # Volume.nuillD THEN
SimpleSpace.Unmap[bufferHandle];

currentBufferContents.lviD « viD;

-- and fall through for map...

END
ELSE
IF currentBufferContents.page # vamPage THEN SimpleSpace.Unmap[bufferHandle]
-- and fall through for map...

ELSE -- vids equal and pages equal, so just....
RETURN;
currentBuiferContents.page « vamPage;
SimpleSpace.Map]
bufferHandle, Space.WindowOrigin[
File.CapabilityjvamID, Filelnternal.maxPermissions], vamPage], FALSE];
END;

END.
LOG
Time: April 13, 1978 3:32 PM  By: Purcell
Time: June 23, 1978 12:27 PM By: Purcell

Action: Created file
Action: page 0 special case in alloc/fres gro

* "up

Time: September 27, 1978 5:15 P "By: Purcell Action: don't raise signals and lim
**jt bound

Time: October 19, 1978 2:45 PM By: Purcell Action: CR 20.103: Use FileTypes
**directly

Time: March 20, 1979 9:30 PM By: Redell Action: Convert to Mesa 5.0

Time: August 1, 1579 3:10 PM By: Redell Action: Convert to use FilePagelLabel

Time: August 8, 1978 12:05 PM By: Redell Action: Bug fix: wraparound condition in AllocPageGro
**up was off by one: ran off end of volume.

Time: August 29, 1979 10:05 AM By: Forrest Action: Changed to match new int
**erface and new FileMgr crganization.

Time: September 3, 1979 12:08 PM By: Forrest Action: Used LogicalVolume.free,
**vam, vfm vs Opens.

Time: September 4, 1979 11:04 AM By: Forrest Action: Fixed up bufter allocation

**/deallocation. .

Time: October 1, 1979 5:56 PM By: Forres?
Time: January 9, 1980 5:43 PM By: Gobbel
**ace: VerifyLabels now returns two values.
Time: March 7, 1980 8:49 PM  By: Forrest
**cal Volume; deleted handle from Close.

Action: Moved out Open to scavanger.
Action: Change for new LabelTransfer interf

Action: Lexically change types for New Logi
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Time: June 17, 1980 10:12 AM By: Luniewski Action: Exprt PhysicalVolume.Error.
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-- VolFileMaplmpl.mesa (last edited by: Luniewski on: September 17, 1980 5:15 PM)

DIREGTORY
Environment using [wordsPerPage],

File using [Capability, ID, lastPageNumber, nullCapability, PageNumber],

Filelnternal using [Descriptor, FilePtr, maxPermissions, PageGroup],

FMPrograms usinG [],

Inline using [LongCOPY],

KernelFile using [],

LogicalVolume using [
Handle, Interval, Key, Level, maxKey, maxID, nullinterval, nullintervals,
nullKey, nullVolumePage, PageNumber, Vim, VolumeAccess, VolumeAccessProc],

PilotFileTypes using [tVolumeFileMap],

SimpleSpace usiNnG [Create, ForceCut, Map, Page, Unmap],

. Space usia [Handle],

Utilities using [LongPointerFromPage],

VolAllocMap using [AllocPageGroup, FreePageGroup]

VolFileMap using ],

Volume using' [ID, NotOpen, nulllD,’ Unknown];

VolFileMaplmpl: MONITOR
mPORTS Inline, LogicalVolume, SimpleSpace, Utilities, VolAllocMap, Volume
ExPORTS FMPrograms, KernelFile, VolFileMap
SHARES File =
BEGIN OPEN LogicalVolume;
-- data types for the vim
-- fixed length, uncompressed indexes are stored now now but in the future compressed indexes
**will have variable lengths. Compressed format is defined by VolFileMap.PutNext and VolFileMa
**p.ReadNext
Buffer: TYPE = RECORD [
--This is a B-tree page :
data: AarrAY [0..indexInBuffer) oF Index,
used: BufferPtr];
BufferPtr: TYPE = INTEGER;
GroupPtr: TyPE = POINTER TO Filelnternal.PageGroup;
Index: TYPE = RecorD [key: Key, volumePage: PageNumber, ptr: BufferPtr]
KeyPir: TYPE = POINTER TO Key;
FindPro¢: TYPE = PROCEDURE;
XtraProc: TYPE = PROCEDURE;
indexiInBuffer: CARDINAL =
(Environment.wordsPerPage - size{BufferPtr])/size[Index];
maxReadPtr: CARDINAL = size[Buffer] - size[BufferPtr];
maxIndex: Index = Index[maxKey, nullVolumePage, 0];
nullindex: Index = Index[nuliKey, nuliVolumePage, 0}; -
-- This is the monitor protected data. Someday, we may wish to have multiple sets of these beas
’tts -
currentiD: Volume.ID « Volume.nulliD;
volumeHand!le: LogicalVolume.Handle « NiL;
-- Buffer used for most access; page # null => buﬂer is mapped
bufferPage: PageNumber « LogicalVolume.nuliVolumePage;
bufferHandle: Space.Handle = SimpleSpace.Create[1, hyperspace];
buffer: LONG POINTER TO Buffer = Utilities.LongPointerFromPage]
SimpleSpace.Page{bufferHandle]];
-- Buffer used for splits/merges
xtraHandle: Space.Handle = Simp!eSpace.Create[1, hyperspace];
xtraBuffer: Long POINTER TO Buffer = Utilities.LongPointerFromPage[
SimpleSpace.Page[xtraHandle]];
interval: Interval « nullinterval;
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old, low, high: Index « nuilindex;

VolFileMaplmplError: ERROR [{pagesMissinglnFile, illegalReturnCode}] = cobE;

-- External Procedures

Close: PUBLIC ENTRY PROCEDURE [final: BoOLEAN] = BEGIN ContextFlushl[final]; enb; -

-- deletes a pageGroup suffix (leaving zeroPageGroup unless explicitly asked) returns group del
**oted into groupPtr

DeletePageGroup: PUBLIC ENTRY PROCEDURE [
vol: LogicalVolume.Handle, filePtr: Filelnternal.FilePtr,
groupPtr: GroupPtr] =
BEGIN
key: Key «
[filePtr filelD,
groupPtr.nextFilePage - (IF groupPtr.nextFilePage =
interval: Interval;
ContextSet[vol];
interval « Get[@key, 0};
IF interval.key.filelD # filePir.filelD or interval.volumePage =
nullVolumePage THEN ERROR VolFileMaplmplError[pagesMissinginFile];
groupPtr.filePage « key.filePage « max{
interval.key.filePage, groupPtr filePage];
groupPtr.volumePage «
interval.volumePage + -groupPtr.filePage - interval.key. fﬂePage
IF groupPtr.filePage # O THEN

BEGIN
IF interval.key = key THEN Delete[@key, O;

Insert[@key, nullVolumePage, 0];
-- no check for merging since preceding is assumed present

0 THEN O ELSE 1)];

END;
key.filePage « groupPtr.nextFilePage;
Delete[@key, 0Q]; -- no check for merging since following is assumed vacant

END;
-- Does this belong here???

GetNextFile: pusLic PrROCEDURE [volume: Volume.ID, file: File.Capability]
RETURNS [nextFile: File.Capability] =

BEGIN
fileD: local Filelnternal.Descriptor « [file.fiD, volume, locall, , , I};
GetNextFileProc: enTry LogicalVolume.VolumeAccessProc =

BEGIN
key: Key«- Keyl[fileD.filelD, File.lastPageNumber];

updateMarkers « FALSE;

ContextSet[volume];

fileD.filelD « Get[@key, 0].nextKey.filelD;

IF fileD.filelD = LogicalVolume.maxiD THEN
fileD.filelD « File.nullCapability.fiD; -- end with null

END;

SELECT Logx\.aIVolume VolumeAccess[@volume GetNextFileProc] FRoM
ok => NuLL;
volumeUnknown => ERRoR Volume.Unknown[volume];
volumeNotOpen => ERROR Volume.NotOpen[volumel;
ENDCASE =» ERROR Von—xlor\/aplmplError[x.IegalReturnCode]

RETURN[
[fileD.filelD,

I7 fileD.filelD = File.nullCapability.fID THEN O
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eLsE Filelnternal.maxPermissions]]
END;

-- finds page group containing key (filePage = nextFilePage = size when off end of file)

GetPageGroup: PUBLIC ENTRY PROCEDURE [

vol: LogicalVolume.Handle, filePtr: Filelnternal.FilePtr,

filePage: File.PageNumber]

RETURNS [success: BOOLEAN, group: Filelnternal.PageGroup] =

BEGIN

key: Key « Keyl[filePtr.filelD, filePage];

interval: Interval;

ContextSet[val];

interval « Get[@key, 0];

RETURN|

interval.key.filelD = filePtr.filelD, Filelnternal.PageGroup|

filePage: interval.key.filePage, volumePage: interval.volumePage,
nextFilePage: ’
(iF interval.nextKey.filelD = filePtr.filelD THEN interval.nextKey
ELSE interval.key).filePage}]}; --covers page zero and size requests

END;
-- inserts a pageGroup into B-tree (unordered inserts are merged for rebuild)

InsertPageGroup: PUBLIC ENTRY PROCEDURE [
vol: LogicalVolume.Handle, filePtr: FileInternal.FilePtr,
groupPtr: GroupPtr] =

BEGIN

key: Key « [filePtr.filelD, groupPtr.filePage];

interval: interval;

ContextSet[vol];

interval « Get[@key, 0};

IF interval.key = key THEN
BeGIN Delete[@key, O]; interval « Get[@key, 0]; enp;

IF key.filePage - interval.key.filePage #
groupPtr.volumePage - interval.volumePage or key.filelD #
interval.key.filelD THEN Insert[@key, groupPtr.volumePage, 0];

--merge with previous

key.filePage « groupPir.nextFilePage;

iF interval.nextKey # key anp groupPtr.filePage # groupPtr.nextFilePage THEN
Insert{@key, nullVolumePage, 0]; ‘

IF interval.nextKey = key anp Get[@key, O].volumePage =
interval.volumePage + interval.nextKey.filePage - interval.key. fxlePage THEN
Delete[@key, 0]; --merge with following

END;

InitMap: PUBLIC ENTRY PROCEDURE [vol: LoQicalVolume.Handle] =
BEGIN
level: LogicalVolume.Level;

nullKeylnstance: Key « nullKey;
vol.interval « LogicalVolume.nullintervals;
ContextSet[vol]; .
vol.vimStart « CreateVPagef];
FOR level DECREASING IN [0..vol.treeLevel) bo

--init the tree

Insert]

@nullKeylnstance, (iF level

= 0 THEN nuliVolumePage ELSE CreateVPagé[]),
level];
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* ENDLOOP;
END;
-- INTERNAL PROCEDURES......... :
~~~~~~~ These Two Beasties Play with the variables in grand fashion

ContextFIush' INTERNAL PROCEDURE [final: BOOLEAN] = INLINE

IF bufferPage # LogicalVolume. nullVolumePage THEN
IF final THEN
BEGIN
SimpleSpace.Unmap[bufferHandle];
bufferPage « LogicalVolume.nuilVolumePage;

END

eLse SimpleSpace.ForceOut[bufierHandle];
IF.final THEN currentlD « Volume.nulllD;
END;

ContextSet: INTERNAL PROCEDURE [vol: LogicalVolume.Handle] =

BEGIN o
IF currentlD # vol.vID THEN
BEGIN
IF bufferPage # LogicalVolume.nullVolumePage THEN

SimpleSpace.Unmap[bufferHandle] ;
bufferPage « LogicalVolume.nullVolumePage;
END;
currentlD « vol. vID
END;
volumeHandle « vol;
END;
-- merely calls VolAllocMap.AllocPageGroup to get a new page for the vim B-tree

CreateVPage: INTERNAL PROCEDURE RETURNS [LogicalVolume.PageNumber] =
BEGIN CPEN volumeMandlet;
" group: Fiteinternal.PageGroup « [0, 0, 1];
vimFileD: Filelnternal.Descriptor «
[LogicalVolume.Vim[volumeHandle], vID, local]

FALSE, FALSE, volumeSize, PilotFileTypes.tVolumeFileMap]];
VolAllocMap. AIIocPageGroup[volumeHandle, @vimFileD, @group, TRUE];
RETURN[group.volumePage}];

END;

DeleteError: SIGNAL = CODE;
-- deletes the index < = the key, error if no index (merge is called from find)
Delete: INTERNAL PROCEDURE [key: KeyPtr, level: Level] =

BEGIN

firstFlag, lastFlag: BOOLEAN;

volumePage: LogicalVolume.PageNumber;

-- page holding key (delete if firstFlag AND lastFlag)

nextKey: Key; -- the following key must be slid down over deleted key
~ Deletet: iNternaL FindProc =

BEGIN

firstFlag « (low.ptr = 0);

lastFiag « (high.ptr = buffer.used);

volumePage « interval.volumePage;

nextkey « high.key;

IF low.key ~ = keyt THEN siGNaL DeleteError;

Ir firstFlag Anp NOT lastFlag THEN
Inline.LcngCOPY|
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buffer + high.ptr, (buffer.used « buffer.used - high.ptr), buffer];
END;
Delete2: INTERNAL FindProc =

BEG!
ter%SBuffer: Buffer;
high « Index[nextKey, low.volumePage, high.ptr];
low « old;
Inline.LongCOPY[buffer + high.ptr, buffer.used - high.ptr, @tempBuffer];
PutNext[@high.key, high.volumePage, level];
Inline.LongCOPY[@tempBuifer, buffer.used - high.ptr, buffer + low.ptr];
buffer.used « low.pir + buffer.used - high.ptr;
END; ‘

Find[key, level, Delete1]; -- get the preceeding index

iF firstFlag THEN

BEGIN
Deletelkey, level + 1l;
IF lastFlag THEN FreeVPage[volumePage] --free after remaping

ELse Insert[@nextKey, volumePage, level + 1];
END;
Find[key, level, Delete2]; -- get the preceeding index

END;
-- executes proc with context (buffer, low, high) surrounding key (merges too)

Find: INTERNAL PROCEDURE [key: KeyPtr, level: Level, proc.: FindProc] =
BEGIN
interval « Getlkey, level + 1];
IF interval.volumePage # bufferPage THEN

. BEGIN
IF bufferPage # LogicalVolume.nullVolumePage THEN
SimpleSpace.Unmap[bufferHandle};
SimpleSpace.Map[
bufferHandle,
[[LogicalVolume.Vim[volumeHandle], Filelnternal.maxPermissions],
interval.volumePage], FALSE];
bufferPage « interval.volumePage;
END;
old « low « high « Index[interval.key, nullVolumePage, O]; --init reader
unTiL Lower[key, @high.key] po ReadNext[]; ENpLOOP;
--scan this page till key is passed
proc(];
-- test before 'unmap’, Merge after; postpone Unmap until later to optimize out
IF buffer.used <= size[Buiffer]/3 AND interval.nextKey # maxKey THEN
Merge[@old.key, levell; --is interval.key correct? (consider merge)

END; :
-- calls VolAllocMap.FreePageGroup to free a page of the vim B-tree

FreeVPage: INTERNAL PROCEDURE [volumePage: LogicalVolume.PageNumber] =
BEGIN .
group: Filelnternal.PageGroup « [volumePage, volumePage, volumePage + 1];

vimFileD: Fileinternal.Descriptor «
[LogicalVolume.Vim[volumeHandie], volumeHandle.viD, local]
FALSE, FALSE, volumeHandie.volumeSize, PilotFileTypes.tVolumeFileMap]];
VolAllocMap.FreePageGroup[volumeHandle, @vimFileD, @group, TRUE];
END;

Get: INTERNAL PROCEDURE [key: KeyPtr, level: Level]
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ReTURNS [interval: Interval] =
BEGIN -- returns value without reading a page when possible
Get1: INTERNAL FindProc =

BEGIN
volumeHandle.interval[level] « Interval[low.key, high.volumePage, high.key];
END; .
IF level > volumeHandle.treeLevel or level > LasT[Level] THEN ERROR;
IF level = volumeHandle.trecsLevel THEN
reTuRN[Interval[nuliKey, volumeHandle.vimStart, maxKeyl];
interval « volumeHandle.interval{level]; -- try the cached intry
IF Lower[key, @interval key] or ~Lower[key, @interval.nextKey] THEN
Find[key, level, Get1];
reTuRN[volumeHandle.interval[level]];
END;
-- inserts (key, volumePage (including duplicates) calling split if necessary

Insert: INFERNAL PROCEDURE [kéy: KeyPtr, volumePage: PageNumber, level: Level] =
BEGIN
splitFlag: BOOLEAN;
Insert1: iNTERNAL FindProc =

BEGIN
tempBuffer: Buffer;
IF {splitFlag « (buifer.used > maxReadPtr - size[Index])) THEN RETURN;
inline.LongCOPY[buffer + high.ptr, buffer.used - high.ptr, @tempBuffer];
i low.ptr < buffer.used THen PutNext[key, high.volumePage, level];
PutNext[@high.key, volumePage, leval];

" Inline.LongCOPY[@tempBuffer, buffer.used - high.ptr, buffer + low.ptr];
buffer.used « low.ptr + buffer.used - high.ptr;
END;

Find[key, level, Insert1];

i splitFlag THEN BEGIN Split[key, level]; Findlkey, level, Insert1]; eno;

END;

-- compares two keys for ordering

Lower: INTERNAL PROCEDURE [a, b: KeyPtr] RETURNS [E0OLEAN] =

3IN
?(:E%IONTER TO ARRAY [0..s1ze[File.lD]) oF caronaL = LOOPHOLE[@a filelD];
y: POINTER TO ARRAY [0..sizE[File.ID]} oF caromaL = LOOPHOLE[@b filelD];
i: [0..s1ze[File.ID]);
FOR i IN [0..sizE[File.ID]) oo
SELECT TRUE FROM
(x[i] < yli}} => reTuRN[TRUE];
(x{i] > yli}} => reETURN[FALSE];
ENDCASE; -- if equal keep checking

ENDLOOP;
retuan[a.filePage < b.filePage Or bt = maxKeyl;
-- maxKey < maxKey, to close key space

END; :
-- tries to merge page of oldinterval with next page at same level or with root
-- cannot merge last page of any level except rootLevel

Merge: INTERNAL PROCEDURE [key: KeyPltr, level: Level] =
BEGIN
mergeFlag: BO0OLEAN;
leftinterval, rightinterval: interval;
Merge1: iNTERNAL FindProc =
BEGIN
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Merge2: INTERNAL XtraProc = END;
BEGIN . -- decompresses item at high to become low & bumps high
xtraBufferUsed: INTEGER « xtraBuffer.used; ) -- Note the side effect on low and high I
-- used to solve stack modeling error : -- no compression is implemented in this version
IF level = volumeHandle.treelevel - 1 THEN xtraBuffer.used « 0O;
--clear now instead of deleteing later - ReadNext: INTERNAL PROCEDURE =
iF (mergeFlag « (buffer.used + xtraBufier.used < size[Buffer])) THEN SEGIN
--is merging possible IF high.ptr > buffer.used THEN ERROR;
BEGIN --merge pages . old « low;
Inline.LongCOPY [buffer, buffer.used, xtraBuffer + xtraBufferUsed]; . low « high;
--merge buffer with xtra high «

" xtraBuffer.used « xtraBuffer.used + buffer.used; (F high.ptr < buffer.used THeN LOOPHOLE[buffer + high.ptr, LONG POINTER TO
-- buffer.used remains to prevent Find from attempting a merge Index]r eLsE Index[maxKey, nullVelumePage, 0]);
--interval.volumePage « ??Interval.volumePage;-- high.ptr « high.ptr + low.ptr; --high.ptr was just an increment
--update cache with new page for deleted contents :

END; . .
END ) -- moves half of butfer (or root) to xtraBuffer, creating new page of tree
ELSE
-B-%Ga:?larice pages simply to provide hysteresis against futil merge attempts SPM INTERNAL PROCEDURE [key: KeyPtr, level: Level] =
wHILE low.ptr < (buffer.used - xtraBuffer.used)/2 po BEGIN

keyStone: Key; -- half way mark
page: PageNumber « CreateVPage(];
Split1: INTERNAL FindProc.=

BEGIN

ReadNext[]; ENoLoOP; --find middle
Inline.LongCOPY/[buffer, low.ptr, xtraBuffer + xtraBufferUsed];
--move first of buffer to xtra

Inline.LongCOPY/[buffer + low.ptr, buffer.used - low.ptr, buffer]; spmz INTERNAL XtraProc =
--slide down the rest of buffer
xtraBuifer.used « xtraBuffer.used + low.ptr; hlgh « Index[interval.key, nullVolumePage, 0]; -- quick readReset
buffer.used « buffer.used - low.ptr; unTiL high.ptr > buffer.used/2 o ReadNext[]; enoLoor;
--use low to insert whilg it is still valid Inline.LongCOPY]|
rightinterval.key « low.key; buffer + low.ptr, (xtraBuffer.used « buffer.used - low.ptr),
END; xtraBuffer]; --split
END; . buffer.used +« low.ptr;
rightinterval « interval; . --volume.intervalflevel + 1].nextKey « low.key;--
Xtra[leftinterval.volumePage, Merge2]; . : -- interval of buffer is smaller {must keep high key above right)????
END; . ) keyStone « low.key;
leftinterval « Get[key, level + 1]; -- so as to get a valid volumePage END; .
Find[@leftinterval.nextKey, level, Merge1]; --beware the merging . Xtra[page, Split2];
Delete[@leftinterval.nextKey, level + 1]; END;
1= mergeFlag THEn FreeVPage[rightinterval. volumePagn] . Find[key, level, Split1];
ELSE Insert[@rightinterval.key, rightinterval.volumePage, level + 1]; Insert[@keyStone, page, level + 1];
-- insert new index; END;
END; Xtra: INTERNAL PROCEDURE [page: LogicalVolume.PageNumber, proc: XtraProc] =
-- compresses item in the context of low ' -- maps, operates, unmaps xraBuffer
-- Note the side effect on low but not on high 1 EGIN.
-- no compression is implemented in this version, but useful one would include: SimpieSpace.Map|
-- front compression (especially to shrink page groups back to 2 fields) xtraHandle,
: [[LoglcalVolume Vim[volumeHandle], Filelnternal.maxPermissions], page],
PutNext: INTERNAL PROCEDURE [ : _ FALSE];
key: KeyPtr, volumePage: PageNumber, level: Level] = . proci];
BEGIN -- merge page groups when possible SimpleSpace. Unmap[,(traHandle]
old « low; : . END;
low « '
(LOOPHOLE[buffer + low.ptr, LONG POINTER TO Index]t « Index[ . END.
. keyt, volumePage, size[index]]); --.ptr is just an increment LoaG
low.ptr « low.ptr + old.ptr; --low.ptr was just an increment Log trimmed to Teak
volumeHandle.interval[level] « Interval[old.key, low.volumePage, low.key]; Time: March 7, 1980 7:53 PM By Forrest Action: Moved in GetNextFils; deleted Handl
-- keep cache up to date in the face of changes **2 from Close. Named the error in Delete.
Time: July 25, 1980 2:42 PM  By: Luniewski Action: Deleted use of SpecialVolume.
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Time: September 17, 1980 5:15 PM By: Luniewski Action: Moditied GetNextFile.Get
**NextFileProc to return a BOOLEAN value as required by VolumeAccess.
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-- Volumelmpl.mesa (last edited by: Jose on: October 21, 1980 1:54 PM

DIRECTORY
Boot using [Location, LVBootFiles, nullDiskFilelD, VolumeType],

_ Device usinG [Type],

DiskChannel using [DiskPageCount, Drive, GetAttributes, GetDriveAttributes],

Environment usiNne [wordsPerPage],

File using [
Capa]bility, ID, nullCapability, nulllD, PageCount, PageNumber, Permissions,
Type],

FileCache usinG |
FlushFile, FlushFilesOnVolume, GetFilePtrs, PinnedAction, SetFile,
SetPageGroup],

Filelnternal using [Descriptor, maxPermissions, PageGroup],

FMPrograms using [], o

Inline using [LowHalf],

KernelFile using [],

LakelTransfer using [ReadLabel, WriteLabels],

LogicalVolume usinG [
CloseVolumeAndFlushFiles, currentVersion, Handle, nuliBoot, OpenStatus,
OpenVolumeAndDeleteTemps, PageNumber, ReadOnlyVolume, rootPageNumber,
ScavengeVolume, seal, SetFree, SetVam, SetVim, VolumeAccess, VolumeAccessProe,
VolumeAccessStatus],

MarkerPage using [CreateMarkerPage, Find, UpdateLogicalMarkerPages],

PhysicalVolume using [Error, ErrorType, ID, PageNumber],

PhysicalVolumeFormat UsING [
descriptorSize, Handle, maxSubVols, PageCount, PageNumber, rootPageNumber,
SubVolumeDesc],

PilotFileTypes uSING [
PilotRootFileType, tFreePage, tLogicalVolumeRootPage, tVolumeAliocationMap,
tVolumeFileMap],

PiiotDisk usinGg [GetLabelFilePage, GetLabelType, Label],

PilotSwitches using [switches --.u,.z--],

Process usiNG [InitializeCondition, Ticks],

Scavenger usiNG [Error, ErrorType, Scavenge],

SimpleSpace using [Create, ForceOut, Handle, Map, Page, Unmap],

SpecialVolume usinG [],

SubVolume using [Find, Handle, OnLine],

System usiNG [GetUniversallD, NetworkAddress, UniversallD],

Uiilities usinGg [LongPointerFromPage],

VolAllocMap using [Close],

VolFileMap usinG [Close],

Volume using | .
ID, NeedsScavenging, NotOpen, nulllD, onlyEnumerateCurrentType, Open,
PageCount, Status, systemiD, Type, TypeSet, Unknown],

VolumeExtras using [,

Volumelmplinterface usinGg [AccessPhysicalVolumeRootPage],

Volumelnternal using [PageNumber];

Volumelmpl: MONITOR [
-- to protect activeVolume and LVT
bootFile: LONG POINTER TO disk Boot.Location,
pLVBootFiles: POINTER TO Boot.LVBootFiles,
debuggarDeviceType: POINTER TO Device.Type,
debuggerDeviceOrdinal: POINTER TO CARDINAL]
IMPORTS
DiskChannel, FileCache, PilotDisk, Inline, LabelTransfer, LogicalVolume,
MarkerPage, PhysicalVolume, PilotSwitches, Process, Scavenger, SimpleSpace,
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SubVolume, System, Ultilities, VolAllocMap, VolFileMap, Volume,
Volumelmplinterface

EXPCRTS
FMPrograms, KernelFile, LogicalVolume, SpecialiVolume, Volume, VolumeExtras,

Volumelmplinterface
sHARES File =
BEGIN
LvHandle: Type = LogicalVolume.Handle;
PvHandle: Tyre = PhysicalVolumaFormat.Handle;
scavengingComplete: CONDITION;
debugClass: Boot.VolumeTyps; .

"debugSearchState: {tooSconTolook, looking, done} « tooSoonTolook;
IvRootPage: LogicalVolume.PageNumber = LogicalVolume.rootPageNumber;
pvRootPage: PhysicalVolumeFormat.PageNumber =

PhysicalVolumeFormat.reotPageNumber;
-- The following is used as a buffer for the scavenger. It must be large enough to hold
--the largest possible physical volume root page + bad page list
extraBuffer: SimpleSpace.Handle = SimpleSpace.Creatg]
PhysicalVolumeFormat.descriptorSize/Environment.wordsPerPage, hyperspace, 1];
-- The "active volume" whose LogicalVolume.Descriptor (root page) is buifered in memory
logicalRootPageBuffer: SimpleSpace.Handle = SimpleSpace.Create[1, hyperspace];
activeVolume: LvHandle = Utilities.LongPointerFromPage|
SimpleSpace.Page[logicalRootPageBuffer]];
activeVID: Volume.ID « Volume.nulliD;
-- active volume (nulllD = > no active volume)
-- Logical Voilume Table (lists logical volumes which are on-line)
LVTHandle: TvPe = --LONG--POINTER TO Volume.ID;
VolumeStatus: TYPE = RECORD [
viD: Volume.ID,
beingScavenged, onLine, open, readOnly: BOOLEAN,

-- readOnly is a user settable property af the volume. A volume is read-only if readOnly is TRU

**E CR if the voiume is of a "higher" type than the system volume.
type: Volume.Type,
pisceCount: CARDINAL [0..777B)];
nullVolumeStatus: VolumeStatus =
[Volume.nulllD, FaLse, FALSE, FALSE, FALSE, nonPilot, O];
LVT: array LVTindex oF VolumeStatus « att{nullVolumeStatus];
LVTindex: Tyre = [0..maxLVs);
maxLVs: CARDINAL = 12; -- Maximum legical volumes allowed on-line at once
VollmplError: ERROR |

impossibleSelectError, impossibleSubvolumeNotFound, notFoundinL VT,
TableFull, illegalReturnCode}] = coDE;

--Volume

systemiD: pusLic Voluma.lD « Velume.nulliD;
InsufficientSpace: PUBLIC ERRCR = CODE;
MeedsScavenging: PUBLIC ERROR = CODE; i
NotOpen: puBLIC ERROR [volume: Volume.ID] = CODE;
Unknown: pusLic ERROR [volume: Volume.ID] = coODE;

Close: PUBLIC PROCEDURE [volume: Volume.lD] = {
LogicalVolume.CloseVolumeAndFlushFiles[@volume]};

GetAttributes: PUBLIC PROCEDURE [volume: Volume.ID]
RETURNS [
volumeSize, freePageCount: Volume.PageCount, rootFile: File.Capability] =
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BEGIN

GetAttributes1: Procebure [vol: LvHandle] =
BEGIN .
volumeSize ¢« vol.volumeSize;

freePageCount « vol.freePageCount;
rootFile « vol.clientRootFile;
END;
. GetlLogicalRootPage]{@volume, GetAttributesi];
END;

GetLabelString: pusLIC PROCEDURE [volume: Volume.ID, s: STRING] =

BEGIN
badVersion: BOOLEAN;

GetlabelString1: pRoceDURE [vol: LvHandle] =

BEGIN
1. CARDINAL;

s.length « O;
IF badVersion « (vol.version # LogicalVolume.currentVersion) THEN RETURN;
s.length « Min[s.maxlength, vol.labelLength, LENaTH[vol.label]};
FOR i IN [0..s.length) po sfi] « vol.label[i]; EnoLooP;
END;
IFs # NIL THEN
BEGIN
GetlLogicalRootPage[@volume, GetLabelStringt];
IF badVersion THEN ERROR Volume.NeedsScavenging;
END;
END;

GetNext: PUBLIC ENTRY PROCEDURE [
volume: Volume.ID, mcludeWhlchVolumns Volume.TypeSet « [1]
RETURNS [Volume. lD]

BEGIN L
volumeFound: BOOLEAN « volume = Volume.nulliD;

Iv: LVTindex;
systemVolumeType: Volume.Type = LVGetStatus[Volume.systemiD].type;
IF IsUtilityPilot[] THEN
includeWhichVolumes « [normal: TRug, debugger: TRug, debuggerDebugger: TRUE]

ELSE
IF includeWhichVolumes = Volume.onlyEnumerateCurrentType THEN

includeWhichVolumes[systemVolumeType] « TRUE;

-- all others are already FALSE
FORr Iv N LVTIndex po

IF volumeFound anp LVT[IvL.VID # Volume.nulliD anp LVT[Iv].onLine AnD
includeWhichVolumes[LVTI[Iv].type] THeEN RETURNILVT[iv].IVID];
i IF LVT[iv].vID = volume THEN volumeFound « TRUE;

ENDLOOP;
IF volumeFound THEN RETURN[Volume.nulllD]
ELSE RETURN WITH ERROR Volume. Unknown[volume]
END;

GetStatus: pusLIC ENTRY PROCEDURE [viD: Volume.ID]
RETURNS [status: Volume.Status] =
BEGIN
onLine, open: BOOLEAN;
IF viD = Volume.nulliD or ~LogicalVolumeFind[@vVID] THEN RETURN[unknown];
[onLine: online, open: open] « LVGetStatus[viD]; .
IF ~onLine THEN status « partiallyOnLine
ELSE
IF open THEN status ¢ open
ELSE
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BEGIN -- only activate when absolutely necessary/
Activate[vID];
IF activeVolume.changing THen status « closedAndinconsistent
ELSE status « closedAndConsistent;
END;
END;

GetType: pusLIC PROCEDURE [IVID: Volume.ID] reTUrNS [type: Volume.Type] =

BEGIN
GetTypelnner: procepure [vol: LvHandle] = {type « vol.type};

GetLogicalRootPage[@IvID, GetTypslnner];
END;

IsOnServer: PUBLIC PROCEDURE [
volume: Volume.ID, netAddress: System.NetworkAddress] = {
--not implemented--}; .

- Open: puBLIC PROCEDURE [volume: Volume.ID] =
BEGIN

DeleteTemps: ENTRY PROCEDURE RETURNS [doDelete: BOOLEAN] = INLINE
BEGIN
IF volume = Volume.nuillD or ~LogicalVolumeFind[@volume] THaN

RETURN WITH ERROR Volume.Unknown[volume];

IF LVGetStatus[volume].type <= debugClass -- type of system volume -- THEN
RETURN[TRUE]

ELSE RETURN[FALSE];

END;

IF ~DeleteTemps[] THEN
seLECT OpenLogicalVolume[@volume] FroM
ok, wasOpen => NULL;
Unknown => ERROR Volume.Unknown[volume};
VolumeNeedsScavenging => ErRROR Volume.NeedsScavenging;
ENDCASE =) ERROR
ELSE LogicalVolume.OpenVolumeAndDeleteTemps[@volumel;
END;

SetRootFile: pusLIC PROCEDURE [volume: Volume.ID, file: File.Capability] =
BEGIN
SetRootFile1: LogicalVolume.VolumeAccessProc =
BEGIN volume.clientRootFile « file; updateMarkers « TRUE; END;
* SignalVolumeAccess[@volume, SetRootFile1];
END;

-- VolumeExtras

OpenVolume: PUBLIC PROCEDURE [volume: Volume.ID, readOnly: BOOLEAN] =
- BEGIN
DeleteTemps: ENTRY PROCEDURE RETURNS [doDelete: BOOLEAN] = INLINE
BEGIN
IF volume = ‘Volume.nulilD or ~LogicalVolumeFind[@volume] THEN

RETURN WiTH ERROR Volume.Unknown[volume];

IF readOnly THEN RETURN[FALSE];

IF LVGetStatus{volume). type <= debugClass -- type of system volume -- THEN
RETUAN[TRUE]

ELSE RETURN[FALS 1;

END;
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IF ~DeleteTemps[] THEN
seLecT Openl.ogicalVolumelnternal[@volume, readOnly] FroM
ok, wasOpen => NuLL;
Unknown => error Volume.Unknown[volume];
VolumeNeedsScavenging => ERRCR Volume.NeedsScavenging;
ENDCASE => ERROR
ELse LogicalVolume.OpenVolumeAndDeleteTemps[@volume];
END; :

-- SpecialVolume

GetlLogicalVolumeBootFiles: pUBLIC PROCEDURE [
lv!D Volume.ID, pBoofFiles: LONG POINTER TO Boot.LVBootFiles] =

GetLVBootFnIes‘l PROCEDURE [vol: LvHandle] = {pBootFilest « vol. bootmglnfo}
IF pBootFiles # niL THEN GetlogicalRootPage[@IvID, GetLVBootFiles1];
END; .

SetLogicalVolumeBootFiles: PUBLIC PROCEDURE [
IvID: Volume.ID, pBootFiles: LONG POINTER TO Boot.LVBootFiles] =

BEGIN
SetlLVBootFiles1: LogicalVelume.VolumeAccessProc =

BEGIN volume.bootinginfo « pBootFilest; updateMarkers ¢ TRUE; END;
IF pBootFiles # niL THEN SignalVolumeAccess[@IviD, SetLVBootFilest];
END; i

-- KernelFile

GetRootFlle PUBLIC PRCCEDURE [type File.Type, volume: Volume. ID]
ReTURNS [file: File.Capability] =

BEGIN
GetRootFile1: procepure [vol: LvHandle] = {

file « [vol.rootFilelD[type], Filelnternal. maxPermissions]};
IF type NOT IN PilotFileTypes.PilotRootFileType THEN ERROR;
GetLogicalRootPage[@volume, GetRootFile1];
iF file.flD = File.nullCapability.fID THEN file « File.nuliCapability;
END;

PutRooctFile: pusLIC PROCEDURE [
pVID: POINTER TO READONLY Volume.ID, type: File.Type,
file: POINTER TO READONLY File.Capability] =

BE

Pucfglroc: LogicalVolume.VolumeAccessProc = {
volume.rootFilelD[type] « file.fID; updateMarkers « TRUE};

IF type IN PilotFileTypes.PilotRootFileType THEN
SignalVolumeAccess[pVID, PutProc};

END;

-- LogicalVolume

ReadOnlyVolume: PUBLIC ERROR = CODE;
BeginScavenging: PUBLIC ENTRY PROCEDURE [pVID: POINTER TO READONLY Volume.ID] =

BEGIN
iF pVID® = Volume.nulllD or ~LogicalVolumeFind[pVID] THEN

RETURN WITH ERROR Unknown[pVID1t];
IF LVGetStatus[pVIDt].open THEN RETURN WITH ERROR Scavenger.Error[volumeOpen);
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‘IF IsReadOnly[pVIDt] THEN RETURN WITH ERROR LogicalVolume.ReadCnlyVolume;
Activate[pVID4];

activeVolume.changing « TRUZ;
SimpleSpace.ForceQut[logicalRootPageBuffer];
LVSetScavenged[pVIDt, TRUE];
LogicaiVolume.ScavengeVolume[activeVolume, extraBuffer, FALSE];
VolFileMap.Close[TRUE];

VolAllocMap.Close[Trug];

activeVolume.changing « FALSE;

Deactivatef];

END;

CloselogicalVolume: PUBLIC ENTRY PROCEDURE [
pVID: POINTER TO READONLY Volume.ID] =

BEGIN

¥ pVIDT = Volume.nulllD or ~LogicalVolumeFind[pVID] THEN
RETURN WITH ERROR Unknown[pVIDt];

Activate[pVID1];

FileCache.FlushFilesOnVolume[pVID?, keepl;

. --Letalll/0 on the volume quiesce

VolFileMap.Close[TruUE]; -

VolAllocMap.Close[TRUE];

FileCache. FIushFllesOnVolume[leDT keepl;

-- Wait for any 1/0 that slipped in through the cracks to finish

LVSetOpen[pVID*, FALSE];

Deactivate(];

END;

EndScavenging: PUBLIC ENTRY PROCEDURE [pVID: POINTER TO READONLY Volume.ID] =

LVSetScavenged[pVIDt, FALSE]; BROADCAST scavengingComplete};

GetContainingPhysicalVolume: pusLic PROCEDURE [IVID: Volume.iD]
_RETURNS [pvID: PhysicalVolume.ID] =
BEGIN
RETURN[
MarkerPage.Find[
[drive]
DiskChannel.GetAttributes]
SubVolume.Find[ivID, lvRootPage].subVolume.channel]]]].physicaliDt]
END;

LogicalVelumeCreate: pusLIC ENTRY PRCCEDURE [
pvID: PhysicalVoiume.ID, size: Volume.PageCaount, name: STRING,
type: Volume.Type, minPVPageNumber: PhysicalVolume.PageNumber]
RETURNS [Volume.ID] =
BEGIN
i: CARDINAL;
IviD: Volume.lD « [System.GetUniversailD[]];
minVolumeSize: PhysicalVolumeFormat.PageCount = 50;
 bareVolumeSize: PhysicalVolumeFormat.PageCount = 1 + 1 + 6;
thisSv: CARDINAL;
thisSvStart: PhysicalVolumeFormat.PageNumber;
error: PhysicalVolume.ErrorType;
isError: BOOLEAN ¢ FALSE;
proc1: PROCEDURE [p: PvHandle] =

BEGIN
goodPages: PhysicalVolumeFormat.PageCount « 0;.

pg: PhysicalVolumeFormat.PageCount;
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WordsToPages: PROCEDURE [words: PhysicalVolumeFormat.PageNumber]
RETURNS [PhysicalVolumeFormat.PageNumber] = INLINE {

ReTURN[(words + Environment.wordsPerPage - 1)/Environment.wordsPerPage]};

IsBadPage: PrROCEDURE [pg: PhysicaiVolumeFormat.PageNumber]
RETURNS [BOOLEAN] =

BEGIN
it CARDINAL;

-- ASSUME that there are < = MAX[CARDINAL] bad pages.
FoRr i N [0..Inline.LowHalf[p.badPageCount]) 0o
IF p.badPagelList{i] = pg THEN RETURN[TRUE]; ENDLOOP;
RETURN[FALSE];
END;
thisSv « p.subVolumeCount;
IF (isError « thisSv > = PhysicalVolumeFormat. maxSubVols) THEN {
error « tooManySubvolumes; RETURN; };
IF thisSv # 0 THEN
thisSvStart «
p.subVolumes[thisSv - 1].pvPage + p.subVolumes[thisSv - 1].nPages + 1

ELSE
thisSvStart «
pvRootPage + WordsToPages[PhysicalVolumeFormat.descriptorSize];
thisSvStart « max[thisSvStart, minPVPageNumber];
wHILE IsBadPage[thisSvStart] oo
thisSvStart « thisSvStart + 1;
IF (size « size - 1) = O THEN EXIT;
'ENDLOOP;
wHiLE IsBadPage[thisSvStart + size] po
IF (size « size - 1) = 0 THEN EXIT; ENDLOOP;
FOR pg « thisSvStart, pg + 1 whiLE pg < thisSvStart + size 00
IF ~IsBadPage[pg] THEN -- should really look for contig VAM
IF (goodPages « goodPages + 1) >= bareVolumeSize THEN RETURN;
ENDLOOP;
error « subvolumeHasTooManyBadPages;
isError ¢ TRUE;
END;
proc2: PROCEDURE [p: PvHandle] =
BEGIN
p.subVolumes[thisSv] « [IvID, size, 0, thisSvStart, sizel;
p.subVolumeCount « thisSv + 1;
MarkerPage.CreateMarkerPage[p, activeVolume, thisSv];
END;
IF name = NiL OR name.length = O THEN
RETURN WITH ERROR PhysicalVolume.Error[nameRequired];
IF size < minVolumeSize THEN
RETURN WITH ERROR PhysicalVolume.Error[pageCountTooSmallForVolume];
IF ~SubVolume.Find[LOOPHOLE[pvID], pvRootPage].success THEN
RETURN WITH ERROR PhysicalVolume.Error[physicalVolumaUnknown];
Volumelmplinterface.AccessPhysicalVolumeRootPage[pvID, proci];
-- Can not raise any errors due to check in previous statement
IF isError THEN RETURN WITH ERROR PhysicalVolume.Error{error];
IF thisSvStart + size >= DriveSize[pvID] THeN
RETURN WITH ERROR PhysicalVolume.ErrorinsufficientSpace];
RegisterLogicalSubvolume[[lvID, size, 0, thisSvStart, size], pvID};
LabelTransfer. WriteLabels|
[LOOPHOLE[IvID], IvID, local[
FALSE, FALSE, 1, PilotFileTypes.tLogicalVolumeRootPage]],
[ivRootPage, IvRootPage, IvRootPage + 11};
Activate[lvID];
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activeVolumet « [vID: IvID, type: type, volumeSize: size];
LogicalVolume.SstFree[activeVolume, [System.GetUniversaliD{]]];
LogicalVolume.SetVam{activeVolume, [System.GetUniversaliD[]]};
LogicalVolume.SetVim[activeVolume, [System.GetUniversaliD[]]];
activeVolume.labeltength « Min[name.length, LENGTH[activeVolume.label]];
FOR i v [0..activeVolume.labelLength) cc
activeVolume.labelli] « nameli]; enoLoos;
SimpleSpace.ForceQut{logicalRootPageBufier];
EnterLV[IvID}];
Log;calVolumeCheck[Ile];
IF type # nonPilot THEN
LogicalVolume.ScavengeVolumel[activeVolume, extraBuffer, TRUE];
SimpleSpace.ForceQut{logicalRootPageBuffer];
Volumelmplinterface. Acce,sPhysncalVolumeRootPage[vaD proc2, readWrite};
-- Can not raise any errors due to check in previous statement
VolFileMap.Close[TRUE];
VolAllocMap.Close[TRUE];
activeVolume.changing « FALSE;
Deactivate(];
rReTuRN[IVID];
END;

LogicalVolumeErase: PUBLIC ENTRY PROCEDURE [IvID: Volume.ID] =

BEGIN
-- May be performed on an Open volume! (in which case, the volume is left Open)

t: PilotFileTypes.PilotRootFileType;
iF MID = Volume.nulllD or ~LogicalVolumeFind[@IvID] THeN
RETURN WITH ERROR Unknown[ivID];
IF IsReadOnly[iviD] THEN RETURN WITH ERROR LogicalVolume.ReadOnlyVolume;
Activate[ivID];
activeVolume.changing « TRUE; .
FOR t IN
[FirsT{PilotFileTypes.PilotRootFile Type]..LasT{
PilotFileTypes.PilotRootFileType]] bo
" SELECT t FROM
PilotFileTypes.tVolumeAllocationMap, PilotFileTypes.tVolumeFileMap,
PilotFileTypes.tFreePage => LoOR;
ENDCASE =) activeVolume.rootFilelD[t] « File.nulliD;
ENDLOOP; )
activeVolume.clientRootFile « File.nullCapability;
activeVolume.bootinginfo « LogicalVolume.nullBoot;
SimpleSpace.ForceOut{logicalRootPageButfer];
LogicalVolume.ScavengeVolume[activeVolume, extraBufier, TRUE];
VolFileMap.Close[TRUE];
_VolAllocMap.Close[TRUE];
activeVolume.changing « FALSE;
Deactivatef];
END;

OpenlogicalVelume: rusLic PRoCEDURE [pVID: PONTER TO READONLY Volume.iD]
ReTURNS [LogicalVolume.OpenStatus] =

- -- Use VolumeExtras.OpenVolume for read-only volume opening

{reTurn[OpenLogicalVolumeinternal{pViD, raLsell; 1

VolumeAccess: FUBLIC ENTRY PROCEDURE [
pVID: pOINTER TO READONLY Volume.ID, proc: LogicalVolume.VolumeAccessProc,
modify: BOOLEAN « FaLsSE] ReTURNS [LogicalVeiume.VolumeAccessStatus] =
BEGIN
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open, beingScavenged, updateMarkers: BOOLEAN;

iF pVIDt = Volume.nulllD or ~LogicalVolumeFind[pVID] THEN
RETURN[volumeUnknown];

i modify Anp IsReadOnly[pVIDt} THEN RETURN[volumeReadOnly];

Activate[pVID1];

-- Only aliow access if the volume is open or being scavenged.

-- The being scavenged option should only be exercised by the Scavenger.

[open: open, beingScavenged: beingScavenged] + LVGetStatus[pVIDt];

IF ~(open OR beingScavenged) THEN {Deactivate[]; RETURN[volumeNotOpen] }
IF modify THEN

BEGIN
activeVolume.changing « TRUE;
SimpleSpace.ForceQut[logicalRootPageBuffer];
END;

updateMarkers « proclactiveVolume};

IF ~modify THEN RETURN[OK];

IF updateMarkers THEN MarkerPage.UpdatelogicalMarkerPages[activeVolume];

activeVolume.changing « FALSE;

Deactivate[];

RETURN[oOK];

END;

-- Volumelmplinterface

ChecklogicalVolume: PUBLIC ENTRY PROCEDURE [vID: Vol'ume‘lD] = {
LogicalVolumeCheck[viD]; Deactivate[]};

FindLogicalVolume: pusLic ENTRY PROCEDURE [vID: POINTER TO READONLY Volume.ID]
RETURNS [BOOLEAN] = {ReTURN[LogicalVolumeFind[viD]]};

GetLVStatus: puBLiC ENTRY PROCEDURE [viD: Volume.ID]
RETURNS {online, open: BooLean] = {[open, onLine] « LVGetStatus[viD]};

OpenlnitiaIVolumes PUBLIC PROCEDURE =

,volumeID Volume.lD; : /Q et

GetNextOnLlneVolume ENTRY PROCEDURE [volume: Volume.ID] ReTurns [Volume. ID]‘= .
BEGIN s
' volumeFound: BOOLEAN « volume = Volume.nulllD; \
</ Iv: LVTindex; \
' FOR Iv IN LVTindex po
IF volumeFound anp LVT{IvI.IVID # Volume.nulliD anp LVT[iv].onLine anp
LVT[ivl.type =-debugClass THEN RETURN[LVT[Iv].VID];
iF LVT[Ivl.lvID = volume THEN volumeFound « TRUE; y
ENDLOCP; /
iF volumeFound THEN ReTURN[Volume.nulliD]
ELSE RETURN WITH ERROR Volume.Unknown[volume};
END;
IF IsUtilityPilot[] THEN RETURN;
. FOR volumelD + GetNextOnLineVolume[Volume. nulllD] GetNextOaneVqume{
; volamelD] UNTIL volumelD = Volume, m_lllD DO_. .
~ Voiume. Open[ -4 Jo \
<volumelD ! VA Sy
Volume.NeedsScavenging => {
[l & Scavenger.Scavenge[vclumelD, volumelD, TRue]; RETRY}];

S ——
g ENDLOOP \
END] T

e T

(_ \)
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PinnedFileEnter: PUBLIC PROCEDURE |
fd: Filelnternal.Descriptor, grp: Filelnternal.PageGroup] =

BEGIN
IF ~FileCache.GetFilePtrs[0, fd.filelD].success THEN {
FileCache.SetFile[fd, Trut]; FileCache.SetPageGroupifd filelD, grp, TRUE]};
END;
PinnedFileFlush: pusLic ProCEDURE [file: File.ID] = {FileCache.FlushFilelfile]};
RegisterLogicalSubvolume: PUBLIC PROCEDURE [
sv: PhysicalVolumnFormat SubVolumeDesc, pviD: PhysicalVolume.ID} =
BEG
IF ~SubVolum° Find[sv.lviD, sv.lvPage].success THEN
SubVolume.OnLing[
sv, SubVolume.Find[[LOOPHOLE[pvID]], pvRootPage].subVolume.channel];
IF sv.lvPage = IVRootPage TheN
-- Set the volume file to cover just the root page;
VFileEnter]
sv.lviD, LOOPHOLE[sv.lvID], IvRootPage, IvRootPage + 1,
PilotFileTypes.tLogicalVolumeRootPage];
END;

RegisterVFiles: pustic ProCEDURE [v: LvHandle} =

BEGIN

ReegisterVFile: PROCEDURE [t: File.Type] = iNnumE {
VFileEnter|[v.vID, v.rootFilelD[t], 1, v.volumeSize, t]};

RegisterVFile[PilotFileTypes.tFreePage];

RegisterVFile[PilotFileTypes.tVolumeAllocationMap];

RegisterVFile[PilotFileTypes. tVolumeFxleMap]

END;

-- perhaps this should use GetLogicalRoérPage???

SignalVolumeAccess: PUSLIC PROCEDURE |

pVID: PO!NTER TO READONLY Volume.ID, proc: LogicaiVolume. Vo|umeAccessProc] =
BEGIN
SELEGT LoglcaIVolume VolumeAccess[pViD, proc, TRUE] FROM

ok => RETURN;
volumeUnknown => grrOR Volume.Unknown[pVID<];
volumeNotOpen  => ERROR Volume.NotOpen[pVID+];
volumeReadOnly => errOR LogicalVolume.ReadOnlyVolume;
ENDCASE => ERROR VollmplError[illagalReturnCode];

END;

SubvolumeOffline: PUBLIC ENTRY PROCEDURE [ivID: Volume.ID, root: BOOLEAN] =
BEGIN
IF root THeEN

BEGIN
Activate[iviD];
UnregisterVFiles[activeVolume];
Deactivatefflush];
END;

. LVDecrementheceCount[!le]
£ND;

SubvolumeOnline: pueLIC ENTRY PROCEDURE [IVID: Volume.ID, root: BOOLEAN] =
BEGIN -- we ignore the root argument. It is provided for consistency with
-- SubvolumeOffline where it is currently needed. Eventually we may
-- use it here.
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IF LogicalVolumeFind[@IvID] THeN LVIncrementPieceCountfiviD]
ELSE EnterLV[IvID];

RETURN;

END;

UnregisterVFiles: pusLIC PROCEDURE [v: LvHandle] =

BEGIN | . .
UnregisterVFile: PROCEDURE [t: File.Type] =

PinnedFileFlush]v.rootFilelD{t]}};
UnregisterVFile[PilotFileTypes.tFreePagel;
UnregisterVFile[PilotFileTypes.tVolumeAllocationMap];
UnregisterVFile[PilotFileTypes.tVolumeFileMap];

END;

INLINE {

. VFileEnter: PUBLIC. PROCEDURE [
volume: Volume.D, file: File.ID, fileAndVolPage: File.PageNumber,
nextPage: Volumelnternal.PageNumber, type: File.Type] =
BEGIN ’
PinnedFileEnter[ .

[file, volume, local[FaLsg, FALSE, nextPage, type]],
[fileAndVolPage, fileAndVolPage, nextPage]};
END;

-- Logical volume table management (private)

EnterLV: INTERNAL PROCEDURE [viD: Volume.ID] =

BEGIN
FOR Iv: LVTIndex IN LVTlndex Do

IF LVT[v].vID = Volume.nulliD THEN
BEGIN
-- readOnly must be FALSE in the following so that scavenging a volume
-- at Open time works correctly. This may have to be changed if Open
-- ever takes an access mode argument.
LVT[Iv] «
[iviD: vID, pieceCount: 1, beingScavenged: FALSE, open: FALSE,
onLine: FALSE, readOnly: FALSE, type: nonPilot];
RETURN .
END;

ENDLOOP;
cRROR VollmplError[ivTableFuil];
END;

LogicalVolumeFind: INTERNAL PROCEDURE [vID: POINTER TO READONLY Volume.ID]
RETURNS [found: BOOLEAN] =
BEGIN
FOR Iv: LVTIndex IN LVTindex po :
IF LVT[Iv]L.IVID = vIDt THEN RETURN[LVTIIv].onLine]; EnoLoor;
RETURN[FALSE] .
END;

LogicalVolumeOffLine: INTERNAL PROCEDURE [vID: Volume.ID] =

BEGIN
FOR lv: LVTIndex N LVTIndex po
F LVT[Iv].IVID = vID THEN

BEGIN -- Move remaining entries to front so enumeration works correctly
FOR IvMove: LVTIndex IN [lv + 1..LasT[LVTIndex]) oo

LVT[ivMove - 1] « LVT{lvMove]; ENDLOOP;
LVT[LasT[LVTIndex]] « nullVolumeStatus;
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RETURN;
END;
ENDLOOP;
ERROR VolimplError[notFoundInLVT];
END;

LVDecrementPieceCount: INTERNAL PROCEDURE [viD: Volume.ID] =
BEGIN
p: POINTER TO VolumeStatus = LVGetEntryPointer[viD};

p.pieceCount « p.pieceCount - 1;
iF p.pieceCount = O THEN LogicalVolumeOfiLine[viD];
END;

LVGetEntryPointer: INTERNAL PROCEDURE [vID: Volume.ID]
RETURNS [POINTER TO VolumeStatus] =

Iv LVT!ndex

FOR v IN LVTIndex po IF LVT[Iv] iD =
ERROR VollmplError{notFoundlnLVT]
END;

vID TH=N RETURN[@LVT[Iv]] ENDLOOP;

LVGetStatus: iNTERNAL PROCEDURE [viD: Volume.ID]
RETURNS [beingScavenged, open, onLine, readOnly: BOOLEAN, type Volume.Type] =

BEGIN
p: POINTER TO VolumeStatus = LVGetEntryPointer{vID];

reTuRN[p.beingScavenged, p.open, p.onLineg, p.readOnly, p.type]
END;

LVincrementPieceCount: INTERNAL PROCEDURE [vID: Volume ID] = iNLINE

BEGIN
pc POINTER TO VolumeStatus = LVGetEntryPointer[vID];

p.pieceCount « p.piaceCount + 1;
END;

LVSetOnLine: INTERNAL PROCECURE [vID: Volume.!D, onLine: EOOLEAN] = INLINE

BEGIN
p: POINTER TO VolumeStatus = LVGetEntryPol nter[le}

p.onLine « onLine;
END;

LVSetOpen: INTERNAL PROCEDURE [vID: Volume.!D, open: EOOLEAN] = INLINE
BEGIN p: POINTER TO VolumeStatus = LVGetEniryPointer[viD]; p.opan « open; END;

LVSetReadOnly: INTERNAL PRCCEDURE [vID: Volume.ID, readOnly: BOOLEAN] = INLINE

BEGIN
p: POINTER TO VolumeStatus = LVGetEntryPointer[viD];

p.readOnly « readOnly;
END;

LVSetScavenged: INTERNAL PROCEDURE [vID: Volume.ID, beingScavenged: BOOLEAN] =
INLINE
BEGIN ' .
p: POINTER TO VolumeStatus = LVGetEntryPointer[viD];
p.beingScavenged « beingScavenged;
END;

LVSetType: iNTERNAL PROCEDURE [vID: Volume.ID, type: Volume.Type] = INLINE
BEGIN P: POINTER TO VolumeStatus = LVGetEntryPointer[viD]; p.type « type; enp;

Volumelmpl.mesa. 21-Oct-80 13:54:58

12

12



Volumelmpl.mesa. 21-0ct-80 13:54:58

-- Various utility procedures

DriveSize: PROCEDURE [pviD: PhysicalVolume.ID]
RETURNS [DiskChannel.DiskPageCount] =

BEGIN
RETURN[

DiskChannel.GetDriveAttributes|
MarkerPage.Find[{physicaliD[pviD]]].drive].nPages];
END,

IsReadOnly: INTERNAL PROCEDURE [vID: Volume.ID] RETURNS [BOOLEAN] = INLINE {
RETURN[
(~IsUtilityPilot[]) anp
((LVGetStatus]vID].type > debugClass) or LVGetStatus[viD].readOnly)]};

IsUtilityPilot: PROCEDURE RETURNS [BOOLEAN] = INLINE {
RETURN[Pi|OtSWitCheS.§WitcheS.u = downl};

- Similar to VolumeAccess, but only requires the Root Page Subvolume to be around.
-- Intended for use by read-only procedures.

GetlLogicalRootPage: ENTRY PROCEDURE [
pVID: POINTER TO READONLY Volume.ID, proc: PROCEDURE [LvHandle]] =

BEGIN -
IF pVIDt = Volume.nulllD or ~SubVolume.Find[pVIDt, IvRootPage].success THEN

RETURN WITH ERROR Unknown[pVID1];
Activate[pVID1t];
IF activeVolume.seal # LogicalVolume.seal THeN {
Deactivate[flush]; RETURN wiTH ERROR Unknown[pVIDt]};
proc[activeVolume];
END;

-- Provides access to volume files of one volume at a time

Activate: INTERNAL PROCEDURE [vID: Volume.ID] =
BEGIN
IF activeVID # vID THEN

BEGIN
Deactivate[flush};
SimpleSpace.Map]
logicalRootPageBuffer,
[[LOOPHOLE(vID], Filelnternal.maxPermissions}, lvRootPage], FALSE];
activeVID « vID;
END;
END;

-- Deactivates the active volume. If the volume is Open, clear the changing bit.

Deactivate: INTERNAL PROCEDURE [mode: {forceout, flush} « forceout] =
BEGIN
|F:activeVlD = Volume.nulllD THEN RETURN;
VolFileMap.Close[mode = flush];
VolAllocMap.Closefmode = flush];
IF mode = flush THEN

BEGIN
SimpleSpace.Unmap[logicalRootPageBufier];
activeVID « Volume.nulilD;

END
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ELst SimpleSpace.ForceOut[logicalRootPageBuffer];
END;

-- When LogicalVolumeCheck is called, the Subvolume is Online; if the LvRoot subvolume
--is online, the LvRoot page file cache entries are set. If the Root SV is accessible ’
-- and of the right type, Vam, free and Vim files are registered.

-- Called from CreatelLogicalVolume, CheckLogicalVolume

LogicalVolumeCheck: INTERNAL PROCEDURE [vID: Volume.ID] =
BEGIN
good: BOOLEAN;
size: Volume.PageCount;
svH: SubVolume.Handle;
[good, svH] « SubVolume.Find{[vID, IvRootPage];
IF-good THEN good ¢ ReadAndCheckLogicalRootLabel{vID];
IF good THEN

BEGIN

Activate[viD};

good « activeVolume.seal = LogicalVolume.seal anp activeVolume.version =
LogicalVolume.currentVersion anp viD = activeVolume.viD;

IF good THEN

BEGIN
gocd « LogicalVolumeLike[viD};

LVSetType[vID, activeVolume.typel;
END;

size « activeVolume.volumeSize;

-- ~good volumes can be debuggers

iF LogicalVolumeDebuggerCheck[activeVolume] THEN
-- Set the debugger boot pointers back in Pilot Control

BEGIN
IF pLVBootFiles ~= N THEN pLVBootFilest « activeVolume.boaotinginfo;
[ceviceType: debuggerDeviceTypet, deviceOrdinal: debuggerDeviceOrdinalt] «

DiskChar:nel.GetDriveAttributes|
DiskChannel.GetAttributes[svH.channel].drive];
debugSearchState « done;
" END;
END;
wWHILE good AND size # svH.lvPage + svH.nPages po
[good, svH] « SubVolume.Find[vID, svH.lvPage + svH.nPages]; ENDLOOP;
IF good THEN .

BEGIN
-- The theory is that we don’t have to check to see if the volume is already on line
-- since this subvolume is new

-RegisterVFiles[activeVolume];

LVSetOnLine[viD, TRUE];

END 3 3 )
-- Deactivate is done in caller

END;
-- This may have to get smarter when we have boot messages

LogicalVolumeDebuggerCheck: pProCEDURE [vol: LvHandle]
RETURNS [isMyDebugger: BOOLEAN] =
BEGIN )
IF debugSearchState # locking cr vol.ssal # LogicalVolume.seal or vol.version

<= 1 or vol.bootinginfo[debugger] = Boot.nullDiskFilelD orR vol.bootinginfof
debuggee] = Boot.nullDiskFilelD THEN RETUAN[FALSE];
SELECT debugClass FROM
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nonPilot, debuggerDebugger => RETURN[FALSE]; -- these guys have no debugger

normal => reTurN[vol.type = debugger];
debugger => ReTurn[vol.type = debuggerDebugger];
ENDCASE => ERROR;

END;

LoaicalVolumgLikt_e: INTERNAL PROCEDURE viD: Vqlt_lmg_lDl RETURNS rcqqd: B(_)OLEAN] =
BEGIN
SELECT TRUE FROM
IsUtilityPilot[] => good « activeVolume.type # nonPilot;
--don't put non-Pilot volumes online

debugSearchState = tooSoonToLook =>
-- PhysicalVolumeOnLine has arranged that the first subvolume we find will be
-- the system volume
BEGIN
systemiD « viID;
debugClass « activeVolume.type;
debugSearchState « looking;
good « TRUE;
END;
ENDCASE => good ¢ activeVolume.type # nonPilot;
END;

OpenlogicalVolumelnternal: ENTRY PROCEDURE [
pVID: POINTER TO READONLY Volume.ID, readOnly: BOOLEAN]
RETURNS [LogicalVolume.OpenStatus] =

BEGIN

IF pVIDT = Volume.nulllD or ~LogicalVolumeFind[pVID] THeN RETURN[Unknown];
wHiLE LVGetStatus[pVIDt].beingScavenged po wAIT scavangingComplete; ENOLOOP;
IF LVGetStatus[pVIDt].open THEN RETURN[wasOpen];

Activate[pVID1];

LVSetOpen[pVIDt, TRUE];

LVSetReadOnly[pVID?®, readOnlyl;

RegisterVFiles[activeVolume];

IF ‘activeVclume.changing THEN

BEGIN
LVSetOpen[pVID*, FALSE];
Deactivate[];
RETURN[VolumeNeedsScavenging]
END;

Deactivate[];

RETURN[OK];

END;

ReadAndChecklLogicalRootLabel: PROCEDURE [IvID: Volume.ID] RETURNS [BOOLEAN] =

BEGIN
Iat?el: PilotDisk.Label « LabelTransfer.ReadlLabel]
{LOOPHOLE[IvID], IvID, local[
FALSE, FALSE, 1, PilotFileTypes.tLogicalVolumeRootPage]], IvRootPage,
IvRootPage];
BEGIN OPEN label;
-- could also check pad2...
RETURN]
filelD = LOOPHOLE[IvID] anp PilotDisk.GetLabelFilePage[@label] =
AND ~immutable aND ~temporary AnD ~zeroSize anp pad1 = 0 aND
PilotDisk.GetLabelType[@label] = PiletFileTypes.tLogicalVolumeRootPage];
END;

IvRootPage
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END;

Process.InitializeCondition[@scavengingComplete, LasT{Process.Ticks]];
END.

(For earlier log entries see Pilot 3.0 archive version.)
January 25, 1980 2:54 PM McdJones Delete InstaliBootVolume; add Get/SetPhysicalVolums8o0
"!F/Ies GetCortam/ncPhvsmalVolume add m/nPVPaaeI umbnr to CreateLoa:ca/Volume

February 3 1980 3:57F PM McJones Add dewce types to module parame'ers results

March 7, 1980 11:52 PM Forrest re-arranged opens to call up into filelmpl and from there to her
**e (see comments in LogicalVolume). Made Openning smarter about always setting Open bit. C
**hanged FileVolumeAccess to not pass on parameters deleted from FileAccess Procs.

March 11, 1980 10:37 AM Forrest Added display of cDelsteTemps.

June 5, 1980 3:13 PM Luniewski PhysicalVolume = > FhysicalVolumeFormat. Added remcvable
**volume support including a new logical volume table format, a GetHints operation for PhysicalV
**olumelmpl to use, the Volume.GetStatus operation and recognition of the ability to unpin iile ca
**che entries. Modified to move all physical volume implementation stuff into PhysicalVolumelmp
&:r/‘

June 19, 1980 2:47 PM Luniewski Added BeginScaveriging and EndScavenging.

July 17, 1980 5:13 PM Forrest Added second arg to GetNext procedure; added GetLabelType..
August 1, 1980 10:00 AM Luniewski Made less conservative user of Deactivate (performance im
**provement). Mods to permit read-up and read-write down of voiumes. Hooks to permit scme o
**perations to explicitly specify read-only/read-write access.

August 15, 1980 2:54 PM McJones VolumeSst = >TypeSet

September 3, 1980 4:40 PM Luniewski Fix EnterLV to permltscavenglng at Open time. C/-ar bo
**oting/nfo on erasing a logical volume.

September 18, 1980 7:22 PM Luniewski Changes for new logical volume format. Open volumes
**of higher type than system volume without dsleting temps.

September 22, 1960 12:02 PM Luniewski Do delete temps on volumes of type <= system volum
* te'

October 9, 1980 11:15 AM Luniewski Implement VolumeExtras.OpenVolume

October 21, 1980 1:54 PM Jose Increase maxLVstrom8to 12
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-- FileCachelmpl.mesa (last edited by: Yokota on: September 17, 1980 4:11 PM)

DIRECTORY
Environment usING [Base, wordsPerPage],
File usinG [ID, PageNumber],
FileCache using [PinnedAction],
Filelnternal using [Descriptor, FilePtr, PageGroup],
FilerPrograms usiNG [],
Process using [DisableAborts],
ResidentHeap using [first64K, MakeNode],
System usinGg [UniversaliD],
Volume usiNg [ID],
Zone usiNG [nil];

FileCachelmpl: MONITOR
IMPORTS Process, ResndentHeap, Zone exPORTS FileCache, FilerPrograms =
BEGIN OPEN Filelnternal;
-- General cache mechanism --
Base: TYpE = Environment.Base;
base: Base = ResidentHeap first64K; -- base pointer for CEptr's
Cache: 1yre = POINTER TO CacheRecord;
CacheRecord: TYPE = RECORD [
cacheType: CacheType,
mru: CEptr, -- most recently used entry (head of Iru chain)
free: CEptr, -- head of free chain
CleanUp: CacheCleanUpProc]; -- proc to cleanup when an entry is replaced
CacheType: Tyre = {file, pageGroup};
CacheEntry: TYPE = RECORD [
-- carefully arranged to not waste bits
next: CEptr, -- next entry in Iru chain
pinned: BOOLEAN, -- TRUE if this cache entry is pinned
refCnt: [0..37777B), -- number of readlocks set by FindCacheEntry
body:
SELECT COMPUTED CacheType FROM
file => [fd: Descriptor, pglist: PageGroupCEptr],
pageGroup => [group: PageGroup, fileCacheEntry: FileCEptr],
ENDCASE];
CEptr: TyPe = Base RELATIVE POINTER TO CacheEntry;
FileCEptr: TyPE = Base RELATIVE POINTER TO file CacheEntry;
PageGroupCEptr: TyrE = Base RELATIVE POINTER TO pageGroup CacheEntry;
nilCEptr: CEptr = Zone.nil;
nilFileCEptr: FileCEptr = LOOPHOLE[nIICEptr];
nilPageGroupCEptr: PageGroupCEptr = LOOPHOLEnIICEptr];
CacheCleanUpProc: TYPE = PROCEDURE [cePtr: CEptr];
NoCleanUp: CacheCleanUpProc; -- null case indicator (unbound control link)
returned: CONDITION; .
-- Key for cache searches --
CacheKey: TYPE = RECORD [
SELECT OVeRLAID CacheType FROM
file => [filelD: File.ID],
pageGroup => [fileCacheEntry: FlleCEptr, filePage: File.PageNumber],
ENDCASE]; :
-- The following code calculates the number of file cache entries to initially create. As the initial
**cache is allocated as one chunk out of the resident heap, it is best if the initial file cache use as
**close to an integral number of pages as possible.
PageSize: CARDINAL = Environment.wordsPerPage; -- for conciseness below
FCESize: carninaL = size[file CacheEntry];
PGESize: CARDINAL = sizE[pageGroup CacheEntry];
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ResidentHeaplmplQverhead: caroiNAL = 1;
-- Must be at least as large as the actual overhead imposed by ResidentHeap!mpl!
NumPages: CARDINAL =
(FCacheMinimumSize*FCESize + PGCacheMinimumSize*PGESize +
ResidentHeaplmplOverhead + PageSize - 1)/PageSize;
-- number of pages to allocate initially
Slop: CARDINAL =
NumPages*PageSize - ResidentHeaplmpiCverhead - FCacheMinimumSize*FCESize -
PGCacheMinimumSize*PGESize;
-- extra space to be allocated as equally as possible to file and page group cache entries
FirstExtraFCEs: CArDINAL = (Slop/2)/FCESize;
FirstExtraPGEs: caroiNaL = (Slop/2)/PGESize;
LastSlop: carDINAL = Slop - FirstExtraFCEs*FCESize - FirstExtraPGEs*PGESize;
ExtraFCES: CARDINAL =
if FCESize > PGESize THEN FirstExtraFCEs
eLsE FirstExtraFCEs + LastSlop/FCESize;
ExtraPGEs: CARDINAL =
IF PGESize >= FCESize THeN FirstExtraPGEs
eLsE FirstExtraPGEs + LastSlop/PGESize;
-- File descriptor cache --
FCache: Cache;
FCacheRecord: CacheRecord;
FCachelndex: TyPe = [0..FCacheSize);
-- There ate 4 pinned entries for each logical volume of the correct type, 1 for physical volumes,
**and 1for logical volumes of the "wrong"” type.
FCacheMinimumSize: CARDINAL = 40; -- must be 2 or greater
FCacheSize: carDiNAL = FCacheMinimumSize + ExtraFCEs;
FCacheCleanUp: INTERNAL CacheCleanUpProc =
BEGIN -- flush corresponding entries from page group cache
wHiLE RemoveCacheEntry[PGCache, cePtr] DO NULL ENDLOOP
END;
-- Page Group cache --

PGCache: Cache;
PGCacheRecord: CacheRecord;
PGCacheindex: TyPe = [0..PGCacheSize);
PGCacheMinimumSize: CARDINAL = 40; -- must be 2 or greater
PGCacheSize: carpwiaL = PGCacheMinimumSize + ExtraPGEs;
GetFilePtrs: PUBLIC ENTRY PROCEDURE [count: CARDINAL, filelD: File.ID]

RETURNS [success: BOOLEAN, fD: Filelnternal.FilePtr] =

BEGIN

fEntry: CEptr;

[success, fEntry] « FindCacheEntry[

get count, FCache, CacheKey{file[fileID]]];
success THEN wiTH base[fEntry] seLecT file FroM file => fD « @fd; ENDCASE;
_ND

ReturnFilePtrs: PUBLIC ENTRY FROCEDURE [
count' CARDINAL, fD: Fileinternal.FilePtr] =

BEG
i« FdeacheEntry[return, count, FCache, CacheKeyffile[fD fileiD]]];

END;

SetFx!e PUBLIC ENTRY PROCEDURE [fd: Descriptor, pmnad BOOLEAN] =

SﬂtCacheEntry[
FCache, CacheEntry[nilCEptr, pinnad, O, file[fd, nilPageGroupCEptr]]]
END;

17-Sep-80 16:12:08



FileCachelmpl.mesa. 17-Sep-80 16:12:06

FlushFile: pusLiC ENTRY PROCEDURE [filelD: File.ID] =
BEGIN
found: BOOLEAN;

fEntry: CEptr;

{found, fEntry] « FindCacheEntry[locate, 0, FCache, CacheKeyf[file[fileID]]];
iF found THEN [] « RemoveCacheEntry[FCache, fEntry];

END;

GetPageGroup: PUBLIC ENTRY PROCEDURE |
filelD: File.ID, filePage: File.PageNumber]
RETURNS [success: BOOLEAN, pg: PageGroup] =

BEGIN
fEntry, pgEntry: CEptr;

[success, fEntry] « FindCacheEntry[locate, O, FCache, CacheKeyf[file[file!D]]];
IF ~SUCCESS THEN RETURN;
[success, pgEntry] « FlndCacheEntry[

locate, 0, PGCache, CacheKey[pageGroup[LOOPHOLE[fEntry], filePagel]];
IF SUCCESS THEN

wITH base[pgEntry] sELecT pageGroup FROM pageGroup => pg « group; ENDCASE;

END;

SetPageGroup: PUBLIC ENTRY PROCEDURE [
filelD: File.ID, group: PageGroup, pinned: BOOLEAN] =
BEGIN
success: BOOLEAN;
fEntry: CEptr;
[success, fEntry] « FindCacheEntry[locate, 0, FCache, CacheKey[ﬂIe[fnleID]]]
IF ~SUCCESS THEN ERROR;
SetCacheEntry[
- PGCache, CacheEntry[
nilCEptr, pinned, 0, pageGroup|group, LOOPHOLE[fEntry]]]]
END;

FlushFilesOnVolume: PUBLIC ENTRY PROCEDURE [
ID: Volume.ID, pin: FileCache.PinnedAction] =

BEGIN
foundAny: BOOLEAN ¢ TRUE;
wHILE foundAny Do
foundAny « FALSE;
FOR current: CEptr « FCache.mru, base[current].next wHILE current ~ =
nilCEptr bc
witH fileEntry: basefcurrent] seLect FCache.cacheType FROM
file =>
i UIDEqual[@fileEntry.fd.volumelD, LoNG[@IvID]] THEN
IF filteEntry.pinned AND pin = error THEN ERROR

ELSE .
IF NOT (fileEntry.pinned AND pin = keep) THEN
BEGIN
foundAny ¢ TRUE;

[l « RemoveCacheEntry[FCache, current]
END;
ENDCASE => ERROR;
ENDLOOP;
ENDLOOP;
END;
-- Utility routines

IsMatch: INTERNAL PROCEDURE [cacheType: CacheType, key: CacheKey, entry: CEpir]
RETURNS [BOOLEAN] = INLINE
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BEGIN
RETURN[

wiTH base[entry] seLeECT cacheType FROM
file => UIDEqualjLonc[@key.filelD], @fd.filelD],
pageCGroup => key.fileCacheEntry = fileCacheEntry anp kay.filePage IN
[group.filePage..group.nextFilePage),
ENDCASE = -- never happens--FALSE];
END;

UIDEqual: INTERNAL PROCEDURE [a, b: LONG POINTER] RETURNS [BOOLEAN] =
-- This procedure actually only deais with UniversallD’s but is declared in this manner because
**this procedure is invoked with UID’s packaged into a record that are inconvenient to unpack.

INLINE
BEGIN
p1: LONG POINTER TO WORD = LOOPHOQLE{a];

p2: LONG POINTER TO WORD = LOOPHOLE[b};
FOR i: CARDINAL IN [O..s1zE[System.UniversallD]) po
F{p1 + i)t ~= (p2 + i)t THEN RETURN[FALSE]; ENDLOOP;
RETURN[TRUE];
END;

GetMru: procspure [cacheType: CacheType, key: CacheKey]
RETURNS [LONG POINTER TO CEptr] = INLINE

BEGIN
RETURN]

SELECT cacheType FROM
file => @FCache.mru,
pageGroup => LOOPHOLE[@(base[key. ﬂ!eCacheEntry]) pglist]
ENDCASE => ERROR]
END;

-- FindCacheEntry searches for an entry {n the indicated cache having the indicated key, and ret
**urns the specified number of pointers to it (i.e. a pointer that may be copied that many times). If
*+the pointers will be passed outside the monitor, op = get, and a later matching call with op =
**turn must occur when the client discards the pointers; these adjust the refCnt of the entry appro
**priately. If only the contents of the entry are passed outside the monitor, op = locate, and the re
**fCnt is not incremented.

FindCacheEntry: INTERNAL PROCEDURE [
op: {get, return, locate}, count: carbinNaL, cache: Cache, key: CacheKey]
RETURNS [success:-BOOLEAN, ceptr: CEptr] =
BEGIN OPEN cache;
current: CEptr; -- start search with most-recently-used
mru: LONG POINTER TO CEptr;
previous: CEptr « nilCEpir;
mru « GetMru[cacheType, key];
current « mrut;
WHILE current ~ = nilCEptr po
OPEN basefcurrent];
IF IsMatch[cacheType, key, current] THeN -- found the matching cache entry
E= grr\:awous ~ = nilCEptr THEN -- promote it to mru
{base[previous].next « next; next « mrut; mrut « current};
SELECT Op FROM
get => refCnt + refCnt + count;
return => IF (refCnt « refCnt - count)
ENDCASE;
RETURN[TRUE, current]
END;
previous, « current;

= 0 THEN BROADCAST returned;
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current « next; -- advance down LRU chain

ENDLOGP;
RETURN[FALSE, nilCEptr]; -- search failed

END;

SetCacheEntry: INTERNAL PROCEDURE [cache: Cache, newEntry: CacheEntry]
BEGIN OPEN cache;
entry, lastPtr, previous: CEptr;
key:.CacheKey;
spliceOutMru, splicelnMru: LONG POINTER TO CEptr;
WITH newEntry SELECT cacheType FROM
file => key « CacheKey[file[fd.fileID]];
pageGroup => key « CacheKey[pageGrouplfileCacheEntry, group filePage]];
ENDCASE;
previous « nilCEptr;
splicelnMru, « GetMrufcacheType, key]
spliceQutMru « Ni;
FOR current: CEptr « splicelnMrut, base[current].next wHILE current ~ =
niiCEptr po
IF IsMatch[cacheType, key, current] THEN
BEGIN
basefcurrent].refCnt « base[current].refCnt + newEntry.refCnt;
base[current].pinned « base[current].pinned or newEntry.pinned;
IF previous ~ = nilCEptr THEN
BEGIN

5

-- must move current'to mru (ELSE clause would be to move mru (= current)tomru -an

**0-0p).
base[previous].next « base[current].next;
base[current].next « splicelnMrur;
spliceinMrut « current; -
END;
RETURN;
END;
previous « current;
ENDLOOP;
IF free ~= nilCEptr THEN -- Steal a free entry if they exist
BEGIN entry ¢« free; free « baseffree].next; EnD

ELSE
BEGIN
-- Must find the LRU replacable entry

entry « lastPtr « previous « nilCEptr;
SELECT cacheType FROM
file =>
For fPtr: FileCEptr « LOOPHOLE[(sphceOutMru « sphcelnMru)f]
LOOPHOLE[base[fPtr].next] wHiLE fPtr ~ = nilCEptr po
IF base[‘Ptr] refCnt = O anp ~base[fPtr].pinned THen {
previous « lastPtr; entry « fPtr};
lastPtr « fPtr;
ENDLOOP;
pageGroup =>
FOR fPtr: FileCEptr « LOOPHOLE[FCache. mru] LOOPHOLE[base[fPtr].next]
WHILE fPir ~ = nilCEptr po
lastPtr « nilCEptr;
FOR pgPtr: PageGroupCEptr « base[fPtr].pgList, LOOPHOLE[base[
pgPtr].next] whiLE pgPtr ~ = nilCEpir o
IF base[pgPtr].refCnt = 0 anD ~base[pgPtr].pinned THeN {
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spliceQutMru « LOOPHOLE[@(base[fPtr]).pgList];
previous « lastPtr;
entry « pgPtr};
lastPtr « pgPtr;
ENDLOOP;
ENDLOOP;
ENDCASE = ERROR;
iF entry = nilCEplr THEN
SELECT cacheType FROM -- maks a new cache entry

file => entry ¢ ResidentHeap.MakeNode[size[file CacheEntry]].node;
pageGroup =>

entry « ResidentHeap.MakeNode[size[pageGroup CacheEntry]].node;
ENDCASE = ERROR

" ELSE
BEGIN -- remove the LRU entry (= entry) '

IF CleanUp # NoCleanUp THeN CleanUplentry]; -- clean up for removal
IF previous ~ = nilCEptr THaN base[previous].next « base[entry].next
-- remove last eligible entry from mru chain

eLsE spliceOutMrut « base[entry].next;
-- There is no previous so entry must currently be MRU, splice it out of list.

END;
END;
WITH newEntry SELECT cacheType FROM
file =>
base[entry] «
[next: spliceinMrut, pinned: newEntry.pinned, refCnt: newEntry.refCnt,
body: file[fd: fd, pgList: nilPageGroupCEptr]];
pageGroup =>
base[entry] «
[next: spliceinMrut, pinned: newEntry. pmned refCni: newEntry.refCnt,
body: pageGroup[group: group, fileCacheEntry: fileCacheEntry]];
ENDCASE;
splicelnMrut « entry; -- Complete splicing in entry as MRU

END;

RemoveCacheEntry: INTERNAL PROCEDURE [cache: Cache, fce: CEptr]
. RETURNS [success: BOOLEAN] =
BEGIN OPEN cache;
current, previous: CEptr;
mru: LONG POINTER TO CEptr «
IF cacheType = file THEN @FCache.mru
eLsE LOOPHOLE[@(base[LOOPHCLE[fce, FileCEptr]}).pglist];

DO
current € mrurt; -- start search with most-recently-used

WHILE current ~ = nilCEptr bo

JIF
wiTH base[current] seLecT cacheType FRoM

file => current = fce,
pageGroup => fileCacheEntry = fce,
ENDGASE = FALSE -- {never happsns)
THEN EXIT;
previous ¢ current;
current « base[current].next;.-- advance down LRU chain
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REPEAT FINISHED =) RETURN[FALSE]; -- search failed Time: September 11, 1978 5:42 PM By: Redell Action: Fixed flush to wait if 170 in progress.
: **Re-0id lost edits to expand cache size to 32 entries(!)
ENDLOOP; Time: August 29, 1979 4:49 Pl By: Ladner Action: installed cache instrumentation
IF base[current].refCnt = O THEN EXIT; Time: February 14, 1980 7:39 PM By: Gobbel Action: Fixed bug in UtilityPilot m
WAIT returned; -- entry busy: try again when activity subsides **ode operar/on forgot to zero refcnt when getting a new entry
’ Time: May 16, 1980 9:39 AM  By: Luniewski Action: FrameOps -> Frame.

ENDLCOP; Time: May 23, 1580 12:08 PM  By: Luniewski Action: Added FlushFilesOnVolume and Cac
IF CIeanUo ~= r\oCleanUD THEN CleanUnfc‘urrentl .. Clean uo entrv for removal ”heEntrv omned field. Modifizd to use ResidentHeao for cache storaae and relative pointers for i
IF current mrut -- remove current from lru cham “nternal cache pointers. '

THEN mrut « base[current].next Time: September 3, 1980 2:07 PM By: Luniewski Action: Speeded up algorithm by
ELSE base[previous].next « base[current].next; **adding a fast pre-search to SetCacheEntry, chaining page group entries off of the correspendin
base[current].next « free; *+g file cache entry and adding an internal, INLINE, UID comparer program. Deleted performance
free « current; -- put on free chain **maonitoring code. Diabled aborts on condition variable.

RETURN[TRUE]; - Time: September 17, 1380 4:10 PM By: Yokota Action: mru is converted to splicelniru and splic

END; ) ' **eQutMru.

Initialize: PROCEDURE =
-- Initialization of file caches --

BEGIN .
FCacheArray: LONG DESCRIPTOR FOR ARRAY FCacheindex oF file CacheEntry;
PGCacheArray: LONG DESCRIPTOR FOR ARRAY PGCachelndex oF pageGroup CacheEntry;
node: CEptr;
i: CARDINAL;
Process.DisableAborts[@returned];
node « ResidentHeap.MakeNode[NumPages*PageSize, at].node;
-- storage for the initial caches
FCache « @FCacheRecord;
FCache.cacheType « file;
FCache.mru « nilCEptr;
FCache.CleanUp « FCacheCleanUp,
FCache.free « node;
FCacheArray « o&scmp"ron[@base[FCache.free], FCacheSize];
FOR i IN FCachelndex po
-- set up free chain
FCaché&Arrayli]l.next «
iF i = rasT[FCachelndex] THEN nilCEptr ELSE (node « node + FCESize)
ENDLOOP;
node ¢« node + FCESize;
-- start the page group cache after the last file cache entry
PGCache « @PGCacheRecord;
PGCache.cacheType « pageGroup;
PGCache.mru « nilCEptr;
PGCache.CleanUp « NoCleanUp;
PGCache.free « ncde;
PGCeacheArray « mscmwoa[@base[PGCache free], PGCacheSize];
FOR i IN PGCachelndex oo
-- set up free chain
PGCacheArray[:] next «
IF i = LAST[PGCachelndex] THEN nilCEptr ELSE (node ¢ node + PGEsze)
ENDLOCP;
END;

Initialize[];
END.
LOG
Time:April 20, 1978 3:09 PM  By: Redell Action: Created file
Time: May 4, 1978 1:32 PM By: Redell Action: bug: get free entry = > reiCnt « 0
Time: July 25, 1978 1:31 PM  By: Redell Action: clean crash if cache fills up with pinned entries.
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-- Filer>FilerControl.mesa (last edited by Knutsen on April 9, 1980 3:35 PM)

DIRECTORY .
FilerPrograms: FroM "FilerPrograms",

StoragePrograms: FrRoM "StoragePrograms”;

FilerControl: PROGRAM IMPORTS FilerPrograms ExpORTS StoragePrograms =

BEGIN
InitializeFiler: PUBLIC PROCEDURE =
BEGIN OPEN FilerPrograms;
START FileCachelmpl;
sTART FilerExceptionimpl;
sTART FilerTransferimpl;
START FileTaskimpl; .
--START RemotePageTransferimpl;
START SubVolumelmpi; -
END;

END.
LOG

Time: February 28, 1979 11:39 AM By: Redell Action: Created file from old InitializeFPT.me
* ‘Sa .

Time: January 30, 1980 4:52 PM By: Gobbel Action: Deactivate RemotePageTr
**ansferimpl

Time: January 30, 1980 4:52 PM By: Knutsen . Action: Convert FilerControl: PRO
**GRAM to InitializeFiler: PROCEDURE.
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-- FilerExceptionlmpl.mesa (last edited by: Forrest on: Apnl 28, 1980 9:29 AM) --

DIRECTORY
. FilePageTransfer: FroMm "FilePageTransfer" using [Request],

FilerException: FrRoM "FilerException",

FilerPrograms: From "FilerPrograms”,

Frame: FrROM "Frame" usiNg [Alloc, Free],
Runtimelnternal: FRoM "Runtimelnternal” using [MakeFsil;

--Process: FROM “Process” USING [DisableAborts];
FilerExceptionimpl: MONITOR
iMPORTS Frame, Runtimelnternal --, Process

exPORTS FilerException, FilerPrograms =
BECIN
FE: Tvre = RECORD [pFEPrev: PFE, req: FilePageTransfer.Request];
" {siFE: caRDINAL = Runtimelnternal.MakeFsi[size[FE]];
PFE: TYPE = POINTER TO FE;
pFELast: PFE « Nu; -- points to Iast of fifo queue of exception reports
report: CONDITION;
-- Waits for a Filer exception to occur
Await: PUBLIC ENTRY PROCEDURE RETURNS [rwReq: FilePageTransfer.Request] =

BEGIN
pFE, pFENext: PFE;

WHILE pFELast = NiL DO WAIT report ENDLOOP;
-- Remove first report from queue and return it :
FOR pFE « pFELast, pFE.pFEPrev wHiLE pFE.pFEPrev ~ = NIL DO
pFENext « pFE; ENDLOOP;
rwReq « pFE.req;
IF pFE = pFELast THEN pFELast « NIL ELSE pFENext.pFEPrev « ni;
Frame.Free[pFE]
END;
-- Add report to end of queue

Report: PUBLIC ENTRY PROCEDURE [rwReq: FilePageTransfer.Request] =

BEGIN
pFE: PFE = LOOPHOLE[Frame.Alloc[fsiFE], PFE];
pFET « [pFELast, rwReq];
pFELast « pFE;

NOTIFY report
END;
--Process.DisableAborts[@report];

END.
LOG n-

Time: February 27, 1979 9:51 PM By: Redell Action: Created file from old CacheMissimpl.
**mesa ) .

Time: November 16, 1979 2:24 PM By: Forrest Action: Changed to allocate Fram
**gs for storage '

Time: April 28, 1980 9:26 AM  By: Forrest Action: FrameOps =) Frame.

- Time: timeStamp By: yourName Action: shortDescription
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-- FilerTransferimpl.mesa (last edited by: Forrest on: October 11, 1980 11:16 PM)

-- Things to consider:

-- 1) Large XWire request (OTransfer.maxConcurrency) will hang forever; should split up as with la

**bel requests (must deal with multiple processes however...simply making this module a monitor
**would seem to introduce deadlocks ...?)

-- 2) Main routines for data and label transfers should be combined. Note that combined routine wi
**Il be an external procedure and will execute within monitor for label transters but outside it for d
**ata...

-- 3) Current code in Initiate will fail if a page group crosses a physical volume boundary.

DIRECTORY
DiskChannel usine [

Address, CompletionHandle, Create, CreateCompletionObject, Delete, Drive,
Handle, InitiatelO, IORequest, Label, PLabel, WaitAny],
Environment using [PageCount, PageNumber, wordsPerPage],
File using [PageCount, PageNumber],
FileCache using [GetFilePtrs, GetPageGroup, ReturnFilePtrs],
Filelnternal using [Descriptor, FilePtr, PageGroup],
FilePageTransfer using [Request],
FilerException using [Repori],
FilerPrograms usinNG [],
FileTask using [LabelWait --,XWireStart--],
Intine using [LongNumber, LowHaif],
LabelTransfer using [LabelStatus, Operation],
PilotDisk using [Label],
--RemotePageTransfer USING [Initiate, Suggest],
ResidentMemory using [Allocate],
SubVolume usinGg [Find, Handle, PageNumber, StartlO, 10],
--System USING [nullNetworkAddress],
--Systeminternal USING [altoFPSeries, UniversallD],
Utilities using [PageFromLongPointer],
Volumelnternal using [ --altoVolume,--PageNumber];

FilerTransferimpl: MONITOR
IMPORTS )
DiskChannel, FileCache, FilerException, FileTask, Inline, ResidentMemory,
SubVolume, Utilities
expORTS FilePageTransfer, FilerPrograms, LabelTransfer
SHARES File =
BEGIN

-- Temporary histcgram to record statistics on runs of pages transferred
logging: EOOLEAN ¢ FALSE;

hist: ARRAY [0..16] OF CARDINAL « ALL[O];

Log: PRIVATE PROC [size: CARDINAL] = INLINE

BEGIN
FOR i: CARDINAL IN [0..16] DO

IF size = O ThEN {hist[i] « hist[i] + 1; ExiT} ELSE size « size/2; ENDLOOP
END;
-- hist[j] counts requests of size [21(j-1)..(21j)-1]

Initiate: pusLic PrROC [req: FilePageTransfer.Request]
RETURNS [countlnitiated: Environment.PageCount] =
BEGIN OPEN FilePageTransier, req;
groupSize: Environment.PageCount;
fileFound, groupFound: BOOLEAN;
fileP: Fileinternal.FilePtr;

--fileD: Filelnternal.Descriptor;
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-rReq: Request = req;

group: Filelnternal.PageGroup;
countlnitiated « O;
IF count = 0 THEN RETURN;
--IF LOOPHOLE[file.fID, Systeminternal.UniversallD].series =
-- Systeminternal.altoFPSeries THEN + + Alto files are special remote files
-- BEGIN
-- fileP « @fileD;
-- fileD + Filelnternal.Descriptor{file.fID, Volumelnternal.altoVolume, remote[]];
-- END
--ELSE
-- BEGIN
[fileFound, fileP] « FileCache.GetFilePtrs[1, file.fiD];
IF ~fileFound THeN {FilerException.Report[req]; RETURND};
--"END;
WHILE count > 0 DO
-- break request into page groups and start transfers
WiTH fileP SELECT FROM
local =>
BEGIN
svH: SubVclume.Handle;
svFound: EOOLEAN;
svPage: SubVolume. PageNumber
[groupFound, group] ¢ FileCache.GetPageGrouplfile fID, filePage];
IF ~groupFound THeN {

FileCache.ReturnFilePtrs[1, fileP]; FilerException.Report[req]; exm};
groupSize « MiN[count, Inline.LowHali[group.nextFilePage - filePage]l;
iF logging THEN Log[groupSizel;

[svFound, svH] « SubVolume.Find[fileP.volumelD, group.volumePage];
svPage « group.volumePage - svH.lvPage + (filePage - group.filePage);

BEGIN
io: SubVolume.lO «
[op: operation, subVolume: svH, subVolumePage: svPage, filePtr: fileP,
memPage: memoryPage, filePage: filePage, pageCount: groupSize};

SubVolume.StartiO[@io];
END;
END;
remote =>
BEGIN

--groupSize « 1; + + yuck! This should be in runs, too
--FileTask.XWireStart[memoryPage, filef];

--RemotePageTransfer.Suggest{[operation, file.tlD, filePage, memoryPage]];
-- Altofile hack: remove later

END;
ENDCASE;
filePage « filePage + groupSize;
memoryPage « memoryPage + groupSize;
count « count - groupSize;
countlnitiated « countinitiated + groupSize;
I7 count > 0 THen [] « FileCache.GetFilePtrs[1, file.fID];
ENDLOOP;
--WITH fileP SELECT FROM

-- remote = > RemotePageTransfer.Initiate[rReq, System.nullNetworkAddress]; ENDCASE;

END;

-- Start of monitor implementing LabelTranster interiace
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-- Empty page is source of zeros (sink for garbage) when writing (reading) labels.

emptyPagePtr: LONG POINTER = ResidentMemory.Allocate[hyperspace, 1];
emptyPage: Environment.PageNumber = Ultilities.PageFromLongPointer[emptyPagePtr];
completion: DiskChannel.CompletionHandle « DiskChannel.CreateCompletionObject[];

ReadLabel: puBLIC ENTRY PROC |
file: Filelnternal.Descriptor, filePage: File.PageNumber,

voiumePage: Volumelnternal.PageNumber] ReTurns [label: PilotDisk.Label] =
BEGIN
pageGroup: Fileinternal.PageGroup « [filePage, volumePage, filePage + 1};

[tabel, ] « Perform[readLabel, @file, @pageGroup, emptyPage];
END;

ReadRootLabel: puBLIC ENTRY PROC [
drive: DiskChannel.Drive, rootPage: Volumelnternal PageNumber]
RETURNS [label: PilotDisk.Label, labelValid: LabelTransfer.LabelStatus] =
BEGIN OPeN DiskChannel;
rootChannel: Handle « Create[drive, completion];
-- temporary channel for root page
request: IORequest;
pLabel: PLabel;
labelStorage: arrAY [0..size[lLabel] + 8) oF wWORD;
-- space for label plus extra for quad-alignment

pLabel « LOCPHOLE[((LOOPHOLE[.onc[@IabelStorage[0]], LONG INTEGER] + 3)/4)*4];

--quad-align label

BEGIN OFEN request;

-- Can't use constructor because of blasted PRIVATE fields...
channel « rootChannel;
diskPage « rootPage;
memoryPage ¢« emptyPage;
count « 1;

command « viT;

label « plLabel;
dontincrement « TRUE;

END;

InitiatelO[@request];
labelValid «

SELECT WaitAny[completion].status From
goodCompletion => valid,
hardwareError, notReady => diskError,
ENDCASE =2 invalid;

Delete[rootChannel];
label « LOOPHOLE[pLabelt];
END;

WriteLabels: pusLIC ENTRY PROC |
file: Filelnternal.Descriptor, pageGroup: Fllelntemal PageGroup] =
BEGIN OPEN Environment, pageGroup;
LOOPHOLE[emptyPagePtr, LONG POINTER TO ARRAY [0. -wordsPerPage) oF CARDINAL]T «
ALL[0];
[l « Perform{writeLabel, @file, @pageGroup, emptyPage];
END;

-- This is an imperfect simulation for passing expectErrorAfterFirstPage
-- down the old disk channel (lacks recalibrates at the least)

VerifyLabels: PUBLIC ENTRY PROC [
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file: Fileinternal.Descriptor, pageGroup: Filelnternal.PageGroup,
expectErrorAfterFirstPage: BOOLEAN « FALSE]
RETURNS [labelsValid: BooLEAN, countValid: Fila.PageCount] =
BEGIN
THROUGH [0..10) bo
[, labelsValid, countValid] « Perform|[
verifylL abel, @file, @pageGroup, emptyPage];
IF labelsValid or (expectErrorAfterFirstPage anp countValid # O) THEN EXIT;
ENDLOOP;
END;

ReadLabelAndData: pusLIC ENTRY PROC [
file: Filelnternal.Descriptor, filePage: File.PageNumber,
volumePage: Volumelnternal.PageNumber, memoryPage Environment.PageNumber]
RETURNS [PilotDisk.Label] =
ES%IgGroup: Filelnternal.PageGroup « [filePage, volumePage, filePage + 1;
RETURN[Perform[readLabelAndData, @file, @pageCGroup, memoryPage].label]
END;

WriteLabelAndData: PUBLIC ENTRY PROC |
file: Filelnternal.Descriptor, filePage: File.PageNumber,
volumePage: Volumelnternal.PageNumber, memoryPage: Environment.PageNumber,
bootChainLink: DiskChannel.Address] =
BEGIN
pageGroup: Filelnternal.PageGroup «
[filePage: filePage, volumePage: volumePage, nextFilePage: filePage + 1];
[ « Perform|
writeLabelsAndData, @file, @pageGroup, memoryPage, chained, bostChainLink];
END;
Perform: INTERNAL PROC [ -
-- Should be combined with Initiate (above)
operation: LabelTransfer.Operation,
fileP: POINTER TO READONLY Filelnternal.Descriptor,
pageGroupPtr: FOINTER TO READONLY Filelnternal.PageGroup,
memoryPage: Environment.PageNumber, labelType: {normal, chamed}*— normal,
bootChainLink: DiskChannel.Address « NULL]
RETURNS [
label: PilotDisk.Label, labslsValid: sooLeEAN, countValid: File.PageCount] =
BEGIN OPEN pageGroupPitr;
count: File.PageCount « nextFilePage - filePage;
-- LONG to handle giant verifies, etc??
subVoi: SubVolume.Handle;
subVolumeFound: BOOLEAN;
Ir logging THEN Log[Inline.LowHalf[count]];
[subVolumeFound, subVol] « SubVolume.Find[fileP.volumelD, volumePage];
IF ~subVolumeFound THEN ERROR; -- local volume must be found
wiTH fileP SELECT FROM
remote =) ERRCR; -- can't transfer remote labéls

local =

B:GIN
labelsValid « TRUE;

IF count > 0 THEN

BEGIN
io: 'SubVolume.lO «

[op: operation, subVolumz: subVol, subVolumePage: volumePage,
memPage: memoryPage, filePir: fileP,
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filePage: pageGroupPtr.filePage,

-- Following causes StackModelingError in 6.0u compiler:

-- pageCount: Inline.LowHalf[count], + + should be long
pageCount: LOOPHOLE[count, Inline.LongNumber].lowbits,

-- should be long

fixedMemPage: operation IN [readLabel..verifyLabel],
chained: labelType = chained, link: bootChainLink];

SubVolume.StartiO[@io};

[label, labelsValid, countValid] « FileTask.LabelWait[];

END;
END;
ENDCASE;
END;

- END....

February 28, 1979 9:28 AM Redell

"p’ . ) )
. March 21, 1979 12:01 PM Redell
August 13, 1979 3:59 PM Redell

September 5, 1979 3:13 PM  McJones
September 17, 1979 4:42 PM  Forrest
October 17, 1979 8:41 PM Redell
November 26, 1879 3:49 PM  Gobbel
**kes count arg, always 1 for now

December 5, 1979 4:24 PM Gobbel
January 9, 1980 2:29 PM . Gobbel
January 30, 1980 3:16 PM Gobbel
August 14, 1980 9:54 AM McJones

**abel = DPilotDisk
October 11, 1980 9:30 PM Forrest

Create from FilePageTransferlmpl! and LabelTransferim

Convert to Mesa 5.0

Minor mods for boot-chain machinery

AR1593: Add countlnitiated resuit to Initiate

Change Read Root Label

Add histogram

Initial changes for runs of pages: SubVolume.StartlO ta

Runs of pages for real

Add countValid to VerifyLabels and Perform

Remove Alto file stuff

WriteLabelsAndData = >WriteLabelAndData; FilePagel

Add expectLabelCheck to VerifyLabels (and hack imple

**mentation until we come up with correct solution)
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-- FileTaskimpl.mesa (last edited by: Gobbel on: January 30, 1980 11:16 PM) --
-- Things to consider:

1

-- 1) The task table is currently determined from the constant FileTask.maxConcurrency. Probably

**an even number of pages should be filled with tasks and the resulting table size be exported as f

**ileTask.maxConcurrency. (Does any other piece of code depend on this being a compile-time ¢

**onstant?). On the other hand, allocating an even number of pages may be too heavy-handed...

DIiRECTORY
DiskChannel: From "DiskChannel" using [IORequest, lORequestHandle, Label],
Environment: FrRoM "Environment" usinGg |
Base, PageCount, PageNumber, wordsPerPage],
File: FrRoM "File" using [PageCount], i
FilePageTransier: FrRoMm "FilePageTransfer”, T 7
FilePagelLabel: FrRom "FilePageLabel" using [Label], = % L She L‘/(LG(
Filelnternal: From "Filelnternal" using [FilePtr, Operation],
FileCache: rFroM "FileCache" usiNng [ReturnFilePtrs], .
FilerPrograms: FroM "FilerPrograms”,
FileTask: rrom "FileTask",
Process: FroM "Process" usiNnG [DisableAborts],
ResidentMemory: FRom "ResidentMemory” usiNGg [Allocate],
Runtimelnternal: From "Runtimelnternal” using [WorryCallDebugger],
Utilities: From "Utilities" usiING [ShortCARDINALJ,
VM: FROM "VM" USING [Interval];

FileTaskimpl: moNTOR
MPORTS FileCache, Process, ResidentMemory, Runtimelnternal, Utilities
exPORTS FileTask, FilePageTransfer, FilerPrograms =

BEGIN
ErrorHalt: PROCEDURE =

BEGIN Runtimelnternal.WorryCallDebugger["Error in FileTasklmpl"L]; enp;

nTasks: carbinaL = FileTask.maxConcurrency;
taskCount, taskMax: CARDINAL « O; -- temp measurement counters
taskStorage: caroiNAL = nTasks*size[Task];
taskPages: Environment.PageCount =
taskStorage/Environment.wordsPerPage +
{IFr taskStorage mop Environment.wordsPerPage = 0 THEN O ELSE 1);
table: Environment.Base « ResidentMemory.Allocate[hyperspace, taskPages]; .
-- File Task Table
TaskNo: Tvyre = [0..nTasks);
TaskPtr: TYPE = LONG POINTER TO Task;
TaskHandle: Tyre = Environment.Base RELATIVE POINTER TO Task;
nil: TaskHandle = LOOPHOLE[1777778];
Task: TYPE = RECORD [
next: TaskHandle,
operationClass: OperationClass,
label: DiskChannel.Label,
labelError: BOOLEAN,
memPage: Environment.PageNumber,
pagsCount: File.PageCount,
countOK: File.PageCount, -- number of pages transferred successfully
filePtr: Filelnternal.FilePtr,
var:
SELECT OVERLAID * FROM
disk => [request: DiskChannel.lORequest],
. Xwire => NULL, -- 772 --
ENDCASE];

OperationClass: Tyre = {dataOperation, labelOperation};
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doneD, donel, free: conoiTION;

doneDQ, donelQ, freeQ: TaskHandle;

--FileTask.--

DiskStart: PUBLIC ENTRY PROCEDURE [
mPage: Environment.PageNumber, count: File.PageCount,
fPtr: Filelnternal.FilePtr, operation: Filelnternal.Operation]
RETURNS [DiskChannel.lORequestHandle] =

BEGIN
taskH: TaskHandle;

taskP: TaskPtr;

WHILE freeQ = nil DO WAIT free ENDLOOP;

taskH « freeQ;

taskP « @table[taskH];

freeQ « taskP.next;

taskMax ¢ Max[taskMax, taskCount « taskCount + 1J;

BEGIN OPEN taskP;

operationClass «
IF operaticn IN FilePageTransfer.Operation THEN dataOperation
ELse labelOperation;

memPage « mPage;

" pageCount ¢ count;

filePtr « 1Ptr;
request.label « @label;
request.tag « LOOPHOLE[taskH]; -- store handle in request for DiskFinish
RETURN[@request]
END;
END;
--FileTask.--

DiskFinish: PUBLIC ENTRY PROCEDURE [
reqH: DiskChannel.lORequestHandle, labelValid: BOOLEAN] =

EEGIN
taskH: TaskHandle = LOOPHOLE[reqH.tag]; -- go directly to task using Handle

- taskP: TaskPtr = @table[taskH];
BZGIN OPEN taskP;
labelError « ~labelValid;
countOK « reqH.countDone;
IF operaticnClass = dataOperation THEN

BEGIN
next « doneDQ;

doneDQ <« taskH;

NOTIFY doneD;

FileCache. PeturnrllePtrsﬁ filePtr];

IF labelError THEN Runtimelnternal.WorryCallDebugger|"Disk label check"];
-- Should be non-fatal somehow

END
ELSE BEGIN next « donelQ; donelLQ « taskH; noTiFy donel END;

END;
END;
-- EtherStart: PUBLIC ENTRY PROCEDURE [mPage: Environment.PageNumber, 1Ptr: Filzintarnal

**.FilzePtr] =
. --BEGIN

-- Real version must handle duplicates, retransmissions, etc. ...will probably need a fancier key...
-- END;

-- EtherFinish: PUBLIC ENTRY PROCEDURE [mPage: Environment.PageNumber, other args...]

¥ _

-- BEGIN
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-- Real version must handle duplicates, retransmissions, etc. ...will probably need a fancier key...
-- END;
--FilePageTransfer.--

Wait: PUBLIC ENTRY PROCEDURE RETURNS [VM.Interval] =

BEGIN
taskH: TaskHandle;

taskP: TaskPtr;

wHILE doneDQ = nil bo waIT doneD ENDLOOP;

taskH « doneDQ;

taskP « @tabie[taskH];

doneDQ « taskP.next;

BEGIN OPEN taskP;

next « freeQ;

freeQ « taskH;

NOTIFY free;

taskCount « taskCount - 1;

RETURN[VM.Interval[memPage, Utilities.ShortCARDINAL[countOK]]]
-- kludge! remove this when Environment.PageCount is 32 bits

END;
END;
--FileTask.--

LabelWait: PUBLIC ENTRY PROCEDURE
RETURNS [
label: FilePagelabel.Label, labelValid: BOOLEAN,
countValid: File.PageCount] =

BEGIN
taskH: TaskHandle;
taskP: TaskPtr;
wHILE donelLQ = nil bO wAIT donel ENDLOOP;
taskH « doneLQ;
taskP « @table[taskH];
donelLQ « taskP.next;
BEGIN OPEN taskP;
next « freeQ;
freeQ « taskH;
NOTIFY free;
taskCount « taskCount - 1;
RETURN[LOOPHOLE[label], ~labelError, countOK]
END;
END; .
-- Initialize File Task Table --

BEGIN
lastTask: TaskHandle = LOOPHOLE[(nTasks - 1)*size[Task]];
taskH: TaskHandle « LOOPHOLE[Q];
freeQ « taskH;
- unTiL taskH = lastTask po
taskH « table[taskH].next « taskH + size[Task] enpbLooP;
tablefiastTask].next « nil;
doneDQ ¢« donelLQ « nil;
END;
Process.DisableAborts[@doneD];
Process.DisableAborts[@donel];
Process.DisableAborts]@free];
END.
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LOG

Time: February 28, 1979 11:33 AM By: Redell Action: Created file from old Transferlmpl.m

- **esa

Time: March 7, 1979 6:04 PM  By: Redell Action: Converted to Mesa 5.0; removed reference to o/
**d FilePageTransferinternal.

Time: March 26, 1979 4:59 PM By: Redell Action: Added check for label error on data transfer {(Fo
**r now, fatal error = > Call Debugger).
Time: August 20, 1979 12:19 Pk

**nel types.

Time: November 26, 1979 12:31 PM
**and Wait. )

Time: December 16, 1979 3:32 PM By: Redell Action: Moved task tabel to hyperspace, cha
**nged linear searches to LIFO queues, removed Alto machinery, general cleanup.

Time: January 29, 1980 1:29 PM By: Gobbel Action: Merge Redell’'s changss w
**jth changes for new LabelTranster (countValid added to LabelWait), change VM.Interval to Filel -
**nternal.interval. ’ '

By: Redsll Action: Removed LOOPHOLESs to DiskChan

By: Gobbel Action: Added count to FTTEntry
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-- SubVoiumelmpl.mesa (last edited by: Luniewski on: May 20, 1980 3:04 PM)
--Things to consider:

1

--1) Taking subvolumes offline needs more synchronization. Can probably cover subvolumes with

**filecache reference counts since holder of a SubVolume.Handle usually holds a FilePtr for a file -
**on the subvolume. Offline must then flush file cache before removing subvolume (allows pendin

**g 170 to complete).

DIRECTORY

--AltoDiskControlier: FROM “AltoDiskController”,

DiskChannel: FroMm "DiskChannel” using [
Address, Command, CompletionHandle, CreateCompletionObject, GetPageAddress,
Handle, --ldle,--InitiatelO, IORequestHandle, nullHandle, --Restart,--
WaitAny],

Environment: FRoM "Environment" using [PageNumber],

. File: FROM "File" usiNg [ID, PageCount, PageNumber],
Filelnternal: From "Filelnternal” using [FilePtr, Operatlon
FilePagel.abel: FrRom "FilePageLabel” usina [ >_ . f v L,_;(‘ 3‘,_1 7e

Label, nullLabel, SetFilePage, SetType], -
FilerPrograms: From "FilerPrograms”,
FileTask: From "FileTask" using [DiskFinish, DiskStart],
Inline: FrROM "Inline" using [LowHalf, DIVMOD],
PhysicaiVolumeFormat: From "PhysicatVolumeFormat” using [SubVolumeDesc],
Process: FROM "Process" usiNG [Detach],
Runtimelnternal: FroM "Runtimelnternal” using [WorryCallDebugger],
SubVolume: FroM "SubVolume" usiNng [Descriptor, Handle, 10ptr],
Volume: FrROM "Volume" using [ID],
Volumelnternal: FrRoM "Volumelnternal" using [PageNumber];

SubVelumelmpl: MONITOR
mpPORTS DiskChannel, FilePageLabel, FileTask, inline, Process, Runtimeinternal
EXPORTS --AltoDiskContrcller, --SubVolume FilerPrograms =
BEGIN OPEN DiskChannel;
-- Preliminary version of subvolume cache
cacheSize: CARDINAL = 12;
--gasp; each opened physical Volume takes one plus 1 for each real subvolume.
Cachelndex: TYre [1..cacheSize];
cache: ARRAY Cache.ndex or CacheEntry « ati[fratse, I;
CacheEntry: Tyre = RECORD [occupied: 800LEAN, svDesc: SubVolume.Descriptor];
CePtr: TYPE = ORDERED POINTER TO CacheEntry;
ceFirst: CePtr = LOOPHOLE[@ cache]rirsT[Cachelndexjl]; -- loophole for Ordered
celLast: CePtr = LOOPHOLE[@cache[LasT[Cachelndex]]];
-- Signals down here are bad
ErrorHalt: PROCEDURE [s: STRING] =
BEGIN Runtimelnternal.WorryCallDebugger[s]; enp;

Find: PUBLIC ENTRY PROCEDURE [vID: Volume.ID, page: Volumelnterna{I.PageNumber]
RETURNS [success: BOOLEAN, subVolume: SubVolume.Handle] =
BEGIN [success, subVolume] « FindSV[vID, page}; Enp;

FindSV: INTERNAL PROCEDURE [vID: Volume.ID, page: Volumelntemél.PagéNumber]
RETURNS [BOOLEAN, SubVolume.Handleg] = INLINE

BEGIN
cePtr: CePtr;

FOR cePtr « ceFirst, cePtr + size[CacheEntry] wHiLE cePtr <= celast po
IF cePtr.occupied anp viID = cePtr.svDesc.lviD AND page IN
[cePtr.svDesc.lvPage..cePtr.svDesc.lvPage + cePir.svDesc.nPages) THEN
RETURN[TRUE, @cePtr.svDesc];
ENDLOOP;
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RETURN[FALSE, NiL]
END;

GetNext: PUBLIC ENTRY PROCEDURE [inSubVolume: SubVolume.Handle]
RETUANS [outSubVolume: SubVolume.Handle] =

BEGIN
cePtr: CePtr;

found: BOOLEAN « inSubVolume = niL;

FOR cePtr ¢ ceFirst, cePtr + size[CacheEntry] wHiLe cePtr <= ceLast po
IF found THEN BEGIN IF cePtr.occupied THEN RETURN[@cePtr.svDesc]; END
ELse found « (inSubVolume = @cePtr.svDesc);

ENDLOOP;

IF ~found THEN ErrorHalt["illegalSubvolumeHandie"L};

RETURN[NIL]

END;

GetPageAddress: pusLiC ENTRY PROCEDURE [
. vID: Volume.ID, page: Volumelnternal.PageNumber]
RETURNS [channel: D;sthanneI Handle, address: DiskChannel.Address] =

BEGIN
found: BOOLEAN;

svH: SubVolume.Handle;
{found, svH] « FindSV[vID, pags];
IF NOT found THEN ErrorHalt["getPageAddressFailure"L];
RETURN][
svH.channel, DiskChannel.GetPageAddress|
svH.channel, svH.pvPage + (page - svH.lvPage)]]
END;

Online: PUBLIC ENTRY PROCEDURE [
subVolume: PhysicalVolumeFormat.SubVolumeDesc, channel: DiskChannel.Handle] =
BEGIN CPEN subVolume;
cePtr: CePir;
FOR cePtr « ceFirst, cePtr + sizefCacheEntry] wHiLe cePtr <= celLast bo
IF ~cePtr.occupied THEN

BEGIN
cePirr «

[occupied: TRUE,
svDesc:
[iviD: WID, lvPage: IvPage, pvPage: pvPage, nPages: nPages,
channel: channell};
- RETURN;
END;
ENDLOOP;
ErrorHali]"subvolume cache overflow"L];
END;
-- F/ush Subvoiume; (null Handle flushes all subvolumes of a given logical volume)

OffLine: puBLIC ENTRY PROCEDURE [vID: Volume.ID, channel: DiskChannel.Handle] =
BEGIN
cePtr. CePtr;
FOR cePtr « ceFirst, cePtr + size[CacheEntry] wHite cePtr <= celast po
OPEN cePtr;
IF svDesc.lviD = viD anp

(channel = DiskChannel.nullHandle or channel = svDesc.channel) THeN
occupied « FALSE;
ENDLOOP;-
END; '
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--Acquire: PUBLIC ENTRY PROCEDURE =

--BEGIN #+ + Idles all Pilot subvolumes to allow Alto file 170

--cePtr: CePtr;

--FOR cePtr « ceFirst, cePtr + SIZE[CacheEntry] WHILE cePtr< = celast
--DO IF cePtr.occupied THEN Idle[cePir.svDesc.channel]; ENDLOOP;
--END;

--Release: PUBLIC ENTRY PROCEDURE =

--BEGIN + + Restarts all Pilot subvolumes when Alto file 1/0 is completed
--cePtr: CePtr;

--FOR cePtr « ceFirst, cePtr + SIZE[CacheEntry] WHILE cePtr< = celast
--DO IF cePtr.occupied THEN Restart[cePtr.svDesc.channei]l; ENDLOOP;
--END;

StartiO: pusLIiC --ENTRY--PROCEDURE [io: SubVolume.lOptr] =
BEGIN
labelSize: CARDINAL = snze[FxlePageLabel Label];

ErrorHalt1: pProcebuRE RETURNS [DiskChannel.Command} = LOOPHOLE[ErrorHalt];

requestHandle: IORequestHandle;

properLabel: FilePagelabel.Label « FilePagelLabel.nullLabel;
properLabel filelD « io.filePtr.filelD;

FilePagel abel.SetFilePage[@ properLabel, io.filePage];

IF io.chained THEN properLabel.bootChainLink « LOOPHOLEio.link];
wiTH io.filePtr SELECT FROM -- couldn't his be done at a higher level???

local =

BEGIN
FilePagelabel.SetType[@properl.abel, type];
IF io.filePage = 0 THEN
BEGIN
properLabel.immutable « immutable;
properLabel.temporary « temporary;
properLabel.zeroSize « (size = 0);
END;
END;
ENDCASE => ErrorHali["can't do label operations on remote files"L];
requestHandle « FileTask.DiskStart]
io.memPage, io.pageCount, io filePtr, io.op}];
BEGIN OPEN reguestHandle;
channel « io.subVolume.channel;
diskPage « io.subVolume.pvPage + io.subVolumePage;
labelt « LOOPHOLE[properLabel];
memoryPage « io.memPage;
count « io.pageCount;
dontincrement « io.fixedMemPage;
command «
SELECT i0.0p FROM
read => vvr,
write => vvw,
readlabel => vir,
writeLabel => vww,
verifyLabel => vvr,
readlLabelAndData => vrr,
writeLabelsAndData => vww,
ENDCASE => ErrorHalt1[];
END;
InitiatelOfrequestHandle];
END;
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FinishlO: PROCEDURE = -- root of Finisher process
BEGIN

requestHandle: 10RequestHandle;
labelValid: BOOLEAN ¢« TRUE;
hardErrorString: STRING ¢ "Unrecoverable disk error page XXXXX";

Do
requestHandle « WaitAny[completion];
SELECT requestHandle.status FROM -- must clearly get smarter

‘geodCompletion => labeiValid « TRUE;
labelDoesNotMatch => labelValid « FaLsE;
ENDGASE =2

BEGIN
i: CARDINAL (0..5];

num: CARDINAL ¢ Inline.LowHalf[requestHandle.diskPage};
dig: CARDINAL;

D%OR i N {0..5] pO
[num, dig] ¢ Inline.DIVMOD{num, 10];
hardErrorString[hardErrorString.length - i] « :
IFdig = Oanonum = O AanD i # 1 THEN ' ELSE 'O + dig;
ENDLOOP;’ o ’ '
Runtimelnternal.WorryCallDebugger[hardErrorString]
ENDLOOP;
END;
FileTask.DiskFinish[requestHandle, labelValid];
ENDLCOP;
END;
--Initialization

completion: pusLic CompletionHandle « CreateCompletionObject[];

Process.Detach[rFork FinishiQO[]];

END.
LOG .
Time: February 22, 1979 4:33 PM By: Redell Action: Created file from old Diskimp! and VolumeCa
**chelmp!
Time: March 21, 1979 6:00 PN By: Redell Action: Converted to Mesa 5.0
Time: March 26, 1979 4:50 PM By: Redell Action: Fixed typo: write = > put in StartlO.
Time: July 30, 1979 10:44 AM By: Forrest Act:on Made compile with new subvolume. . Upped cac
**he to 8.
Time: August 13, 1979 6:32 PM By: Redell Action: Added bootchain machinery; will be moditied w
**hen disk driver is changed to accept runs of pages.
Time: September 10, 1979 6:29 PM By: Forrest Action: Use Pilot file types vs fileTypes.
Time: September 19, 1979 8:54 AM By: Forrest Action: Add GetNext; Change Offline to also take
**channel Handle.
Time: September 21, 1979 11:43 AM By: Forrest Action: Add Set/GetMarker ID.
Time: September 22, 1379 2:44 PM By: Forrest Action: took out Set/GsthMarker ID.
Time: November 26, 1979 3:45 PM By: Gobbel Action: Cnanges for new DiskChannel (runs of pa
atges)
Time: Decembsr 13, 1979 7:20 PM By: Gobbel Action: Added fixedMemPage option, make param
**goter to StartlO be handle on a record.
Time: January 22, 1980 1:38 PM By: Gobbel Action: Tell disk page number when we go to the de
**bugger for a hard error.
Time: January 20, 1980 3:30 PM -By: Gobbel Action: Remove Alto file stuff.
Time: May 20, 1980 3:04 PM By: Luniewski Action: FhysicalVolume = > PhysicalVolumeFormat.
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-- Swapper>CachedRegionimplA.mesa (last edited by Forrest/Richard on October 13, 1980 10:00

**AM)

-- Watchout: This module was updated without protection. Paul actually has it checked out, and

**will merge in my change at his checkin
-- Implements the region cache and access to it.

-- Exclusive access to the region cache is provided by the monitor lock "regionCachelock”. Excl
**usive access to individual region descriptors is provided by the checkedQut field in the descript

**ors in the cache.

-- Note: No frame heap ALLOC's may be executed within any ENTRY procedures in this monitor, s
**o that they may be called from the allocation trap handler. If this rule were not followed, we cou
**/d get an allocation trap when we held the monitor lock, thus making DeallocateClean inaccessi

**ple to the ailocation trap handler.

DIRECTORY
. CachedRegion,
CachedRegionlinternal,
Environment using [wordsPerPage],
Frame using [GetReturnLink, SetReturank],
Inline usineg [LongCOPY],
MStore usiNG [Allocate, AllocateliFree, Deallocate],
PageMap usinG [Flags, flagsVacant, GetF],
PrincOps usinGg [Port],
Process usinGg [DisableAborts, InitializeMonitor],
Processinternal using [Disablelnterrupts, Enableinterrupts],
Runtimelnternal using [WorryCallDebugger],
SimpleSpace using [AllccateVM],
Space usinG [defaultWindow],
SpecialSpace using [realMemorySize],
StoragePrograms usinGg [countVM, DescribeSpace, LongPointerFromPage, outlaw],
VM usiNG [Interval, PageCount, PageNumber, PageOffset];

CachedRegionImplA: MONITOR LOCKS regionCachelock -
IMPORTS
CachedRegioninternal, Frame, Inline, MStore, PageMap, Process,
Processinternal, Runtimelnternal, SimpleSpace, SpecialSpace, StoragePrograms
exPCRTS CachedRegion, CachedRegionlinternal, StoragePrograms
sHARES CachedRegioninternal, PageMap =
BeGIN oPEN CachedRegion, CachedRegioninternal; ™
-- public data:
checkln: PUBLIC CONDITION;
-- broadcast whenever a region descriptor is checked in.
pageTop: pusLIc VM.PageNumber;
-- private data:
regionCachel.ock: PUBLIC MONITORLOCK; -- (PRIVATE in mterface)
pageRegionCache: VM.PageNumber;
countRegionCache: VM.PageCount; -- amount of VM al/ocated
countCacheMapped: VM.PageCount;
-- number of pages of region cache currently mapped.
--nDesclMax: CARDINAL; + + current max number of Desc's in cache
IDesc: TyrE = [0.. --nDesciax--0);
-- index of region descriptor cache (grows dynamically)..
RegionDesc: TvrPE = ARRAY IDesc oF Desc;
BaseDesc: TyPE = LONG BASE POINTER TO RegionDesc; -- allocated externally.

DebuggerBaseDesc: TYPE = LONG POINTER TO RegionDesc; -- (for debugger use only.)

PDesc: TyPE = BaseDesC RELATIVE ORDERED POINTER [0..177777B] 10 Desc;
nPad: CARDINAL = 1;

* -- Forthe convenience of Find, one extra dummy Desc is prepended to the cache to allow a PDe

**sc to be less than pDescFirst.
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baseDesc: BaseDesc; -- base of cache

pDescFirst: PDesc = FIrsT[PDesc] + nPad*size[Desc];

-- offset of first entry of cache

pDescl.ast: PDesc; -- offset of current last entry of cache
pDascMax: PDesc; -- offset of last possible entry of cache
pDescCommutator: PDesc;

-- offset of entry which replacement algorithm will consider next
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--StoragePrograms.--
InitializeRegionCacheA: pUBLIC PROCEDURE =

BEGIN
Prgcess.lnitializeMonitor[@regionCacheLock] ;
<~ must precede call to Initializelnternal
Initializelnternal[];

END;

Initializelnternal: eNTRY --s0O Imtlahze can be called--PROCEDURE =

BEGIN
nDescMax: CARDINAL; -- current max number cf Desc’s in cache.
Process.DisableAborts[@checkin];
countRegionCache « .
(SpecialSpace.realMemorySize*size[Desc] + Environment.wordsPerPage -
1}/Environment.wordsPerPage; -- enough VM for one region per real page.
pageRegionCache « SimpleSpace.A!IocateVM[countRegionCache, hyperspace];
countCacheMapped «-1; -- one mapped page initialiy.
MStore.Allocatefinterval: [page: pageRegicnCache, count: yountCachnrv‘appad]]
baseDesc « StoragePrograms. LoncPonterFromPage[pa eRegionCachel;
nDescMax « (countCacheMapped*Environment.wordsPerPage)/size[Desc] - nPad;
pDescMax « pDescFirst + size[Desc]*(nDescMax - 1);
pDesclLast « pDescCommutator « pDescFirst;
pageTop « FIRST[VM.PageNumber] + StoragePrograms.countViM;
baseDesc[pDesclast] «
[ --initial entry in the cache.
interval: [page: pageTop, count: 0],
-- page + count = end of implemented VM.
level: O, --don't care
levelMapped: 0, -- don't care
hasSwaplnits: FALSE, -- don't care
dTemperature: FIRsT[DTemperature], -- don't care
- dPinned: TRUE, -- we pin the last entry, which contains pageTop.
dDirty: FALSE, -- don’t care
state: missing, -- don’'t care
writeProtected: FaLsE, --don't care
needslogging: FALSE, --don’t care
beingFlushed: FALSE]; -- don't care
InitiatizeAllocateMStoreRuthlessly[l; -- allocate frame; initialize PORT.
- InitializeDeallocateClean[}; -- allocate frame; initialize PORT.
[ « InitializeFind[]; -- allocate frame; initialize PORT.
1 « InitiaiizeinsertiiRoom(}; -- allocate frame; initialize PORT.

END;

--StoragePrograms.--

InitializeRegionCacheB: pusLIC PROCEDURE =
BEGIN - .
toragePrograms.DescribeSpace]
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StoragePrograms.outlaw, pageRegionCache, countRegionCache,
Space.defaultWindow]; -- tells Swapper about region cache space.
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AwaitNotCheckedOut: PUBLIC ENTRY PROCEDURE [pageMember: VM.PageNumber] =
BEGIN
found: BOOLEAN;

pDesc: PDesc;

DO
[found, pDesc] « Find[pageMember];
iF ~found or baseDesc[pDesc].state ~= checkedOut THEN EXIT;
WAIT checkin

ENDLOOP
END;

Checkln: pusLIC ENTRY PROCEDURE [desc: Desc] =
BEGIN
found: BOOLEAN;

pDesc: PDesc;
[found, pDesc] « Find[desc.interval.page];
--assert--
iF ~found or baseDesc[pDesc].state ~= checkedOut THEN ERROR;
IF desc.state = missing THEN
-- Delete the entry

BEGIN
--assert--

IF desc.dPinned THEN ERROR;
-- Move descriptors following pDesc one place towards first
Inline.LongCOPY|
from: @baseDesc[pDesc + size[Desc]], nwords: pDescLast pDesc,
to: @baseDesc[pDesc]];
pDescLast « pDesclast - snze[Desc]
IF pDesc < pDescCommutator THEN
pDescCommutator « pDescCommutator - size]Desc];

END
ELSE --desc.state = present--

-- Update the entry

BEGIN desc.dTemperature « LasT[DTemperature]; baseDesc[pDesc] « desc; Enp;
BROADCAST checkin;
END;

CheckOut: PUBLIC ENTRY PROCEDURE [

pageMember: VM.PageNumber, ifCheckedOut: ReturnWait] reTurNs [desc: Desc] =

BEGIN
found: BOOLEAN;
pDesc: PDesc;

Dcifound, pDesc] « Find[pageMember];
desc « baseDesc[pDesc];
if found THEN
BEGIN OPEN baseDesc[pDesc];
i state ~= checkedQut THEN BEGIN state « checkedOut; ExiT END
ELse IF ifCheckedOut = return THEN EXIT ELSE WAIT checkin

" END
ELSE BEGIN desc.state « missing; desc.interval.count « O; ExiT END;
ENDLOOP;
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‘END;

Insert: PUBLIC ENTRY PROCEDURE [desc: Desc] reTurns [descVictim: Desc] =
BEGIN
SuUCCess: BOOLEAN;

--REPEAT ... UNTIL region cache big enough--
DO
[success, descVictim] « InsertlfRoom[desc];
IF success THEN EXIT
ELSE

BEGIN
i# countCacheMapped >= countRegionCache THEN ERROR;
-- insufficient VM allocated for region cache.
allocateMStoreRuthlesslyinternal[
~interval: [pageRegionCache + countCacheMapped, 1];
countCacheMapped « countCacheMapped + 1;
pDescMax « pDescMax + (Environment.wordsPerPage/size[Desc])*size[Desc];
END;
ENDLOOP;
END;
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allocateMStoreRuthlesslylnternal: rpusLic --INTERNAL--
AllocateMStoreRuthlesslyinternal «
- (PRIVATE in interface) ("« due to compiler glitch)
[LOOPHOLE[@ AwaitAllocateMStoreRuthlesslyRequest]];

-- an indirect control link to the PORT.

AwaitAllocateMStoreRuthlesslyRequest: --RESPONDING--PORT
RETURNS [interval: VM.Interval];

-- args/results match allocateMStoreRuthlesslylnternal (but swapped).

Initialize AllocateMStoreRuthlessly: INTERNAL PROCEDURE =

. BEGIN
countAllocated: VM.PageCount;
intervalRemaining: VM.Interval;
LOOPHOLE[AwaitAllocateMStoreRuthlesslyRequest, PrincOps.Port].dest «
Frame.GetReturnLink[];
-- set my PORT call to return to my caller on call below.

DO
--FOREVER--
-- Return; Await new request; Process it;
intervalRemaining « AwaitAllocateMStoreRuthlesslyRequest(];
-Frame.SetReturnLink|
LOOPHOLE[AwaitAllocateMStoreRuthlesslyRequest, PrincOps.Port].dest];
-- for debugger
--UNTIL whole interval allocated--

D%ountAHocated « MStore.AllocatelfFree[intervalRemaining];
intervalRemaining «
[intervalRemaining.page + countAliocated,
intervalRemaining.count - countAllocated};
IF intervalRemaining.count = 0 THeN ExT ELSE DeallocateClean(};
ENDLOOP;
ENDLOO?;
END;

DeallocateClean: --INTERNAL--PROCEDURE = LOOPHOLE[@ AwaitDeallocateCleanRequest];
-- an indirect control link to the PORT.
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AwaitDeallocateCleanRequest: --RESPONDING--PORT;
InitializeDeallocateClean: INTERNAL PROCEDURE =

BEGIN .
victim: PDesc « pDescFirst;

startingPoint: PDesc;

LOOPHOLE[AwaitDeallocateCleanRequest, PrincOps.Port].dest «
Frame.GetReturnLink[]; v

-- set my PORT call to return to my caller on call below.

I:)o--FOREVER--
-- Return; Await new request; Process it;
AwaitDeallocateCleanRequest{];
Frame.SetReturnLink|
LOOPHOLE[AwaitDeallocateCleanRequest, PnncOps Port].dest];
-- for debugger
iF victim > = pDesclast THEN victim « pDescFirst;
-- (assures victim is sensible.)
startingPoint « victim;
--UNTIL checked-in, In, and clean region found--

DO
-- scope of baseDesclvictim]:
BEGIN OPEN baseDesc[victim];
IF state ~= checkedOut anD
((~hasSwapUnits aAnD state 1N InSwappable) or
(hasSwapUnits anp state N AliveSwappable)) THen
BEGIN --see if all-clean region-- '
allVacant: BOOLEAN « TRUE;
Processinternal.Disablelnterrupts[];
-- prevents other processes from dirtying pages.
FOR offset: VM.PageOffset v [0..interval.count) bo
--look for any dirty pages--
flags: PageMap.Flags = PageMap.GetF[
interval.page + offset].valueOld.flags;
IF flags # PageMap.flagsVacant THEN {
IF flags.dirty THEN EXIT; allVacant « FALSE};

REPEAT L
FINISHED =) -- whole region is clean.

IF ~allVacant THeN

BEGIN ‘
MStore.Deallacatefinterval: interval, promised: FALSE];
-- interrupts are disabled!
state « outAlive;
Processinternal.Enablelnterrupts[];
GO 70 Deallocated;
END;

ENDLOOP;
Processinternal.Enablelnterrupts(];
END --seeing if all-clean region--

END --USING desc--
;/ictim « victim + size[Desc];

IF victim >= pDesclast THEN victim « pDescFirst;
IF victim = startingPoint THEN

Runtimelrternal.WorryCallDebugger{" All memory pinned, busy, or dirty"];

REPEAT --looking for clean region-- Deallocated => NuLL;
ENDLOOP;
ENDLOOP;
END;
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Find: --INTERNAL--PROCEDURE [page: VM.PageNumber]
RETURNS [found: BOOLEAN, pDesc: PDesc] =

-- Find region which includes page. If none, return first region in cache following page.

LOOPHOLE[@ AwaitFindRequest]; -- an indirect control link to the PORT.
AwaitFindRequest: --RESPONDING--poRT [found: s00LEAN, pDesc: PDesc}

RETURNS [page: VM.PageNumber]; -- args/resuits match Find (but swapped).
InitializeFind: iNTERNAL PROCEDURE RETURNS [found: eooLeaN, pDesc: PDesc]

--to match PORT args-- =

BEGIN

--pDesc: PDesc; + + "returned resuit”, AND, offset of entry last returned by Find. (Conceptua

**lly, this is a global.)
page: VM.PageNumber;
iDescCrigin: CARpINAL = (pDescFirst - FIRsT[PDesc])/size[Desc];
iDesc, iDescl, iDescU: carbinAL;
pageComp: VM.PageNumber;
LOOPHOLE[AwaitFindRequest, PrincOps. Port] dest « Frame.GetReturnLink[];
-- set my PORT call to return to my caller on call below.
pDesc « pDescFirst;

DO—-FOREVER--
-- Return result; Await new request; Process it;
page « AwaitFindRequest[found, pDescl;
Frame.SetReturnLink[LOOPHOLE[AwaitFindRequest, PrincOps.Port].dest];
--for debugger
--assert--
. IF page = pageTop THEN ERROR;
I pDesc > = pDesclast Then pDesc « pDescFirst;
-- assures pDesc is still reasonable.
-- scope of SameAsLastTime--
BEGIN
IF page IN .
[baseDesc|
pDesc].interval.page..baseDesc[pDesc].interval.page + baseDesc|
pDescl.interval.count) THEN
GO TO SameAslastTime;
iDescL « 'iDescOrigin;
iDescU « (pDesclast - FirsT[PDescl)/size[Desc];
--UNTIL search terminates--

fole}
iDesc « (iDescL + iDescU)/2;
pageComp ¢ baseDesc[rirsT[PDesc] + iDesc*size[Desc]].interval.page;
ir page < pageComp THeN iDescU « iDesc - 1
-- note that iDescU, a CARDINAL, might be iDescL-1 here.

ELSE IF page > pageComp THEN IDescl « iDesc + 1 ELse Go To Exact;
IF iDescU < iDescL THEN GO TO NotExact;
ENDLCOP; -

EXITS

Exact => Beain pDesc « fIrsT[PDesc] + iDesc~size[Desc]; found « TRUE END;

NotExact =>

-- Assert: page>"iDesclU".page AND page< "iDescU + 1".page AND iDescU + 1 =
i iDescL = iDescOrigin THEN BEGIN pDesc « pDescFirst; found « FALSE END

ELSE
BEG
pD c - FIRST[PDeSC] + iDescU*size[Desc];

i page <

baseDesc{pDescl.interval.page + baseDesc[pDesc].interval. count THEN

found « TRUE
ELSE BEGIN pDesc « pDesc + size[Desc]; found « FALSE END;
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END;
SameAsLastTime => found <« TRUE;
END;
ENDLOOP;
END;

InsertifRoom: --INTERNAL--PROCEDURE [desc: Desc]
RETURNS [success: BOOLEAN, descVictim: Desc] =
LOOPHOLE[@AwaltlnsertIfRoomRequest] --an indirect control link to the PORT
AwaitinsertlfRoomRequest: --RESPONDING--PORT [
success: BEOOLEAN, descVictim: Desc] rReTurns [desc: Desc];
-- args/results match InsertlfRoom (but swapped).
InitializelnsertlfRoom: INTERNAL PROCEDURE
RETURNS [success: BOOLEAN, descVictim: Desc) --to match PORT args-- =

BEGIN
desc: Desc;

found: BOOLEAN;

pDesc: PDesc;

LOOPHOLE[AwaitinsertlfRoomRequest, PrincOps.Port].dest « Frame.GetReturnLink[
1; -- set my PORT call to return to my caller on call below.

DO
--FOREVER--
-- Return result; Await new request; Process it;
desc « AwaitinsertlfRoomRequest[success, descVictim];
Frame.SetReturnLink[LOOPHOLE[AwaitinsertifRoomRequest, PrincOps.Port].dest];
--for debugger
-- scope of Done --

BEGIN
descVictim.dDirty ¢ FALSE; -- or set deScVictim « "descTop "?

IF pDesclast > = pDescMax THEN

-- Find coldest unpinned descnptor whose swap units are aII out, and kick him upstairs:

BEGIN
pbescCommOld: PDesc = pDescCom'nutator

DO
oren baseDesc[pDescCommutator];
IF state ~= checkedOut anD
{(~hasSwapUnits AnD state ~IN In) OR
(hasSwapUnits anD state ~IN Mapped)) THEN

BEGIN
IF dTemperature = FIRsT[DTemperature] THEN {
IF ~dPinned THEN EXIT ELSE --dPinned: skip this desc--NuLL}
eLse dTemperature « dTemperature - 1;
END;
pDescCommutator «
IF pDescCommutator = pDesclast THEN pDesanrst
eLsE pDescCommutator + size[Desc];
i pDescCommutator = pDescCommOIld THEN
BEGIN success « FALSE; Go To Done END; -- no available slot in cache.

ENDLOOP;
descVictim « baseDesc[pDescCommutator];
-- Move descriptors following pDescCommutator one place towards first
Inline.LongCOPY[
from: @baseDesc[pDescCommutator + size[Desc]],
nwords: pDesclast - pDescCommutator, to: @baseDesc[pDescCommutator]]
pDesclast « pDesclast - size[Desc];
END;
[\‘ound, pDesc] « Find[desc.interval.page];
--assert--
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IF found THEN ERROR;
-- Move descriptors at and fellowing pDesc one place towards last
pDesclLast « pDesclast + size[Desc];
LongMoveUp|
pSource: @baseDesc[pDesc], size: pDesclast - pDesc,
pSink: @baseDesc[pDesc + size[Descl]];
IF pDesc <= pDescCommutator THEN
pDescCommutator « pDescCommutator + size[Desc];
-- Insert desc
desc.dTemperature « FIRST[DTemperature};
baseDesc[pDesc] « desc;
SUCCESS ¢ TRUE;
EXITS Done => NuLL;
END;
" ENDLOOP;
END;

" END.
LOG .
-- For previous log entries, see Pilot 3.0 archived version. :
Time: February 20, 1980 10:42 AM By: Knutsen Action: VM for Region cache pass
**ed in as a parameter. Real mem for region cache allocated proportional to real memory size. Fi-
**X Find to not search past béginning of cache. .

Time: April 15, 1980 1:09 PM  By: Knutsen Action: Addad AllocateMStoreRuthless!y. De

**allocateClean, InitializeRegionCacheA/B. Rename FirstNotBefore to Find. Make InsertlfFree a
**nd find a coroutine.

Time: April 25, 1980 2:20 PM  By: Forrest
Time: June 16, 1980 5:24 PM  By: Gobbel

**Desc.

Time: July 30, 1980 1:37 PM

Action: ControlDefs and PrincOps.
Action: Make compatible with new version of

By: Knutsen Action: Fix Insert to actually kick descs outo

_ **fthe cache. Make compatible with new region desc.

Time: October 3, 1980 10:21 PM By: Forrest Action: Change to use Pagettap.
**GetF vs MStore.GetState. (Paul actually has module checked out).

Time: October 13, 1980 9:58 AM By: forrest/Richard Action: Change deallocateClean t
**o notice when a region is allVacant, and skip to next
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-- CachedRegionimpiB.mesa (last edited by: Gobbel on: October 9, 1980 2:58 PM)
-- Things to consider:

-- 1) Analyze dynamic usage of MStore.Relocate for possible inline cases
-- This program implements operations on regions and swap units and provides higher-level acces
**s to region descriptors.

-- Implementation notes:

-- Exclusive access to the region cache is provided by the monitor lock of CachedRegionimplA. E
**xclusive access to individual region descriptors is provided by the checkedOut field in the descr
**iptors in the cache. Exclusive access to a region is provided by temporarily removing the regio
**n from its normal place in the client’s address space.

-- If a region is being remapped, there are two possibie windows in which a swap unit may reside.
-- Note that a swap unit which is In may nevertheless have zero real pages assigned, if it is past the
**end of the mapping file.

-- Basically, there are two groups of operations: 1: activate and age; 2: everything else. The first g
**roup may happen at any time, due to page faults and the ReplacementProcess. The second gro
**up are assumed to be used in a sequential fashion by the clients of the Swapper.

-- Caveats:

-- The proper operation of flush, remap, unmap is dependent on there being only one client operat
**ing on a region at a time {(exclusive of page faults), and that the client applies the particular oper
=*ation (successfully) once for each swap unit in the region. Furthermore, the current implement
**ation demands that there be only one space being remapped at any given time!

-- If a swap unit is in, and its region is inPinned, we promise that it will be continuously present at it
**s assigned address. The way ForkWrite is currently implemented, we may not write the swap un
**it for this reason.

DIRECTORY .
CachedRegion,

CachedRegion!internal using [AwaitNotCheckedOut, Checkin, CheckOut], -
CachedSpace using [DataOrFile, Desc, Get, Handle, SizeSwapUnit],
Environment usiNGg [bitsPerWord, Word, wordsPerPage],
File using [lastPageNumber, PageNumber],
FilePagaTransfer using [Initiate, Wait],
Inline using [LongCOPY],
MStore using [Aliocate, Deallocate, Promise, Relocate],
PageFault using [Restart],
PageMap usinG [
Flags, flagsClean, flagsDirty, --flagsDirtyReferenced,--flagsNone,
flagsNotReferenced, flagsReferenced, flagsVacant, flagsWriteProtected, GetF],
Process using [Detach],
SwapBuffer using [Allocate, Deallocate],
SwapperPrograms,
SwapTask using [Advance, Fork, State],
Utilities using [Bit, BitGet, BitPut, LongPointerFromPage, PageFromLongPomter]
VM using [interval, PageCount, PageNumber, PageOffset],
VMMapLog usiNG [
Descriptor, PatchTable, PatchTableEntry, PatchTableEntryBasePomter,
PatchTableEntryPointer];

CachedRegionlmpiB: PrROGRAM [pMaplogDesc: LONG POINTER]
IMPORTS
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.CachedRegioninternal, CachedSpace, FilePageTransier, Inline, MStore,
PageFault, PageMap, Process, SwapBuifer, SwapTask, Utilities
ExFORTS CachedRegion, SwapperPrograms
SHARES File, PageMap =

BEGIN OFEN CachedRegion; .

flagsDirtyReferenced: PageMap.Flags =
[writeProtected: FaLSE, dirty: TRUE, referenced: TRUE];

-- should be in PagelMap! (AR 5157)

Bug: pRIVATE ERROR [BugType] = CCDE;

BugType: Tyre = {
badSwapUnitSize, copyinButNotSwappable, copylnButReadOnly,
copyOutButNotSwappable, copyOutToProtected, deadButSwapUnits,
deadReadOnlyRegion, flushButPinned, funnyAction, funnyOutcome, funnyState,
makeWritableBuiNotSwappable, mapButNctUnmapped, mapProtectedDataSpace,
pinUnmapped, readButAlready!n, regionSpacelnconsistent, remapButNotSwappable,
remapButReadOnly, remapButUnmepped, remapSpaceTooBig, remapToReadOnly,
swapUnitsOnRealSpace, writeProtectAndNeedslogging,
writeProtectedAndNeedsLogging, writeProtectButPinned};

PatchTablelndex: Tvpe = [0..50);
patchTable: MACHINE DEPENDENT RECORD [
header: VMMapLog.PatchTable,
body: ARraY PatchTablelndex oF VMMapLog.PatchTableEntryl;

inSwappableCold: InSwappable « inSwappableWarmest;
-- for age Operation. If region temperature is inSwappableCold and it has not been referenced, i
**t will be swapped cut. (A variable so we can experiment with it using the debugger.)

pagelocationinSpace: pusLic PagelccationInSpace « DESCRIPTOR]NIL, O];

-- array supplied by caller of remap. If a swap unit is Out during a remap operation, this spscifie
**s which window it is in (the old or the new). Currentimplementation is: an array of bits. one for
**gach page in the space being remappad. We use the bit corresponding to the first page of each
**swap unit to specify the swap unit’s location.

Initialize: PROCEDURE =

BEGIN
patchTable.header «
[limit: FIrST[VMMapLog.PatchTableEntryPointer],
maxLimii:
LOOPHOLE[size[VMMapLog.PatchTableEntry] *LencTr[patchTable.body]],
entries];
LOOPHOLE[pMaplogDesc, LONG POINTER TO VMMaplog.Descriptor].patchTable «
@patchTable.header;
Process.Detach[Fork PageTransferProcess|[l];
-- region cache must have been initialized previousiy.

END;

Apply: PusLIC PROCEDURE [pageMember: VM.PageNumber, operation: Operation]

RETURNS [outcome: Qutcome, pageNext: VM.PageNumber] =

-- The cperation acts on the swap unit containing pageMember, except that get, map, and unpi
**n always act on the entire region.

-- Sets pageNext to the start of the next swap unit or region if a descriptor for the region contai
**ning pagskember is in ths region descriptor cache; else sets pageNext to start of the next regi
**on in the cache (possibly having state = missing); if no next region, sets pageNext to pagsTop.

BEGIN

-- (this procedure body is not indented since it runs for 10 more pages!)
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region: Desc;

-- When the region desc is gotten from the region cache, if the region ~hasSwapUnits, region.s
**tate is the truth. If the region hasSwapUnits and region.state IN AliveSwappable, the specific va
**lue of state is meaningless. In this case, region.state is supplied by Apply from [inSwappableCo
**|dest..outAlive] using the page flags. If the region hasSwapUnits and region.state = inPinned, o
**utDead, or unMapped, region.state shows the target state for all of the swap units.

swaplnterval:- VM.Interval;

-- the interval of the swap unit. (If the region does not have swap units, the swap interval is the
**whole region.)

inOutState: {in, out};

--in means that there are pages in this swap unit that are mapped and they are now in memory
** out means either that there are no mapped pages in this swap unit, or that they are not current
**ly in memory. Note that region.state could be IN In, and yet have inQutState = out, in the case t
**hat there are no mapped pages in the swap unit. Therefore, if an operation demands that a swa
**p unit be in, it must check to see if there are any mapped pages in the swap unit.

gotMappingSpaceDesc, gotParentSpaceDesc: BOOLEAN;

mappingSpace, parentSpace: CachedSpace.Desc;

-- Parent and mapping space may or may not be same.

ioStarted: BOOLEAN;

-- Note: as soon as loStaned is set to TRUE (by ForkRead or ForkWnte) the region descriptor
**must be considered read-only by this procedure {i.e. no further state transitions).

-- Variables declared before here are referenced globally by Apply's local procedures.
OldNew: Tyre = {oldWindow, newWindow};

inWindow: PROCEDURE [pagelnSpace: VM.PageNumber] ReTURNS [which: OldNew] =
INLINE
BEGIN -- Which window is this page in?
RETURN][
LOOPHOLE[Utilities.BitGst[
BAase[pagelocationInSpace], pagelnSpace - mappingSpace.interval.page]]]
END;

MarkinWindbw: procepure [which: OldNew, page!nSbace: VM.PageNumber] = INLINE
-- Mark that this page is in which window.

BEGIN

Utilities.BitPut]
LOOPHOLE{which, Utilities.Bit], Base[pageLocationinSpace],
pagelnSpace - mappingSpace.interval.page]

END;

ReadDead: PROCEDURE [
bufferPage: VM.PageNumber, offsetinSwapUnit: VM.PageOfiset,
count: VM.PageCount] =
. -- Zeroes out given area in buffer and relocates back into the swap unit, marking the pages di
**rty in the process.
-- (The swap unit must be out and dead, and not writeProtected.)
BEGIN
pFirst: LONG POINTER TO Environment.Word;
offset: VM.PageOifset;
IF region.writeProtected or region.needslLogging THEN
Bug[deadReadOnlyRegion]; -- can't write into readOnly region.
region.dDirty « TRUE; -- changing from dead to alive
FOR offset N [0..count) bo
pFirst « Utilities.LongPointerFromPage[
bufferPage + offsetinSwapUnit + offset];
pFirstt « Q;
Inline.LongCOPY]
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from: pFirst, nwords: Environment.wordsPerPage - 1, to: pFirst + 1];
ENDLOOP;
1 « MStore.Relocate[
[bufierPage + offsetinSwapUnit, count],
swapinterval.page + offsetinSwapUnit, PageMap.flagsNone,
PageMap.ilagsDirty];
END;

GetMappingSpaceDesc PROCEDURE RETURNS [gotlt: BOOLEAN] =

u= ~gotMappmgSpaceDesc THEN
BEGIN OP:EN region --USING[ievel fevelifapped, mterval]--
IF gotParentSpaceDesc anp levelMapped = level THEN
mappingSpace « parentSpace

ELSE :
CachedSpace.Get]
@mappingSpace, CachedSpace.Handle[levelMapped, interval.page]l;

gotMappingSpaceDesc ¢« TRUE;

END;
IF mappmgSpace state = missing THEN {

outcome « [spaceDMissing[region.levelMapped]]; rReturn[gotit: FaLse]}
ELSE RETURN[gOtIt: TRUE];
END;

ForkRead: PrOCEDURE [stateNext: State] = :

-- Implicit input parameters: operation.action, region, swaplnterval, inQutState, pagelizmber
** parentSpace, gotParentSpaceDesc. Implicit output parameters: region.state, region:dDirty, io
**Started, outcome.

-- Normal operation: The swap unit must be out. Starts input of the swap unit from the mapp
**ing space's window. If the swap unit is dead, no reading is done, but instead real memao:y is alio
**cated, initialized to zero, and marked dirty (and region.dDirty is set, reflecting the transition fro
**m dead to alive). At completion of input, flags are set on all pages using region.writeProtected a
**nd region.needsLogging. On return, region.state is set to stateNext.

-- Operation for copylInfirom]: The swap unit may be in orout. Ititisin, it is data from the cur
**rent window. Reads leading pages from the other window "from" and makes them dirty, then r
**eads (as required) further pages from the current window. It no pages are required from the oth
**er window, ForkRead is a no-op.

-- Operation for remapB[from]: mappingSpace will have changed to the new window. "from
**" describes the old window. The swap unit may be in or out. If itis In, itis data from the old win
**dow. Reads in (as required) leading pages from the old window, then reads (as required) furthe
**r pages from the current window, then deallocates (as required) any further pages not mapped i
**n the current window. Any pages that came from the old window are marked dirty.

-- Operation notes:

-- It the mapping space desc is not available, outcome will bet set to [spaceDMissing[]), and
**no other action taken.

-- If any reading is necessary, it is initiated and ioStarted set to TRUE. At this point, the regio
**n descriptor must be read-only to Apply, since a copy of it is bundled with the read reques? (“Sw
**apTask”). The PageTransierProcess (see below) completes the input, and when complets, che
**cks in the (copy of the) region descriptor.

-- Real memory is allocated and freed as necessary. -

BEGIN

buffer: VM.Interval;

-- buffer for swapping. Size of mapped part of swap unit.

offsetinSpace: VM.PageOiffset; -- offset of swap unit in mapping space.
countmapped: VM.PageCount; -- number of mapped pages in this swap unit.
currentState: State « region.state;

-- the state of the region at antry to ForkRead.

IF ~GeiMappingSpaceDesc{].gotlt THEN RETURN;
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-- foutcome = [spaceDMissing] has been set.)
region.state « stateNext;
-- sets the state of the region when IO is completed (so we're committed at this point).
IF region.writeProtected AND ~mappingSpace.writeProtected THEN
ERROR Bug[regionSpaceinconsistent];
-- region/space unallowably inconsistent.
offsetinSpace « swaplnterval.page - mappingSpace.interval.page;
ccuntmapped «
IF mappingSpace.countMapped <= offsetinSpace THEN O
ELSE MIN[
“swapinterval.count, CARDINAL[mappingSpace.countMapped - offsetinSpace]l;
buffer « SwapBuffer.Allocate[countmapped];
WITH operation SELECT FROM
copyln --ffrom]-- =>

BEGI}
ofstlgtantherSpace: VM.PageOffset =
swapinterval.page - from.interval.page;
-- offset of swap unit in other space.”
countmappedQOther: VM.PageCount
' -- number of mapped pages in this swap unit mapped in "from" (never more than count
**mapped).
IF from.countMapped <= offsetinOtherSpace THEN O
ELSE MIN[ ]
countmapped, CARDINAL[from.countMapped - ofisetinOtherSpace]];
notMappedInOther: VM.PageCount
-- number of mapped pages in this swap unit not mapped in "from".

IF countmapped <= countmappedOther THeN O
eLse CARDINAL[countmapped - countmappedOther]
IF countmappedOther > 0 THEN -- there’s something to do..

BEGIN
countToTransfer: VM.PageCount =

countmappedOther +
(F inOutState = out anp currentState ~= outDead THEN
notMappedInOther eLse 0);
IF region.writeProtected or region.needslogging THEN
Bug[copyinButReadOnly}; -- can't dirty it-and writeProtect it.
[l « SwapTask.Fork|
[swaplnterval.page, buffer.count], PageMap.flagsDirty, buffer.page,
--countRemaining:--countToTransfer, region}];
ioStarted « TRUE; -- since we know countToTransfer>0.
IF inOutState = out THEN

MStore Allocate[buffer];
IF currentState = outDead THeN .
-- zero out trailing pages only mapped in current window.
ReadDead]
bufferPage: buffer.page, offsetinSwapUnit: countmappedOther,
count: notMappedinOther]
. ELSE --currentState = outAlive--
[ « FilePageTransfer.Initiatef
[ -- read in trailing pages only mapped in current window.
file: mappmgSpace window file,
. filePage:
mappingSpace.window.base + offsetinSpace + countmappedOther,
memoryPage: buffer.page + countmappedOther,
count: notMappedinOther,
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opSpecific: read[priorityPage: File.lastPageNumber]]};

END
ELSE --inOutState = in--
1 « MStore.Relocatef
[swapinterval.page, countmappedOther], buffer.page,
PageMap.flagsNone, PageMap.flagsClean];
-- move the real mem under pages mapped in other window up to swap buffer.
[l « FilePageTransfer.Initiate[
[ -- always read in pages mapped in other window.
file: from.window.file,
filePage: from.window.base + offsetinOtherSpace,
memoryPage: buffer.page, count: countmappadOther,
opSpecific: read[priorityPage: File.lastPageNumber]]]
END;
END;
remapB --[from]-- =>
-- Note: there's a lot of code in common here with copyln. It is kept separate so thatwe ¢
**an conveniently throw it away when Remap is retired.
BEGIN
countmappedOther: VM.RPageCount
-- number of mapped pages in this swap unit coming from "from" (never more than cou
**ntmapped).

i from.countMapped <= offsetinSpace THEN O .

eLse Min[countmapped, CARDINAL[from.countMapped - ofisetinSpace]];
notMappedinOther: VM.PageCount

-- number of mapped pages in this swap unit not mapped in “"from".

I countmapped <= countmappedOther THEN O
etse CARDINAL[countmapped - countmappedOther];
countToTransier: VM.PageCount =
notMappedinOther +
(F inOuiState = out AnD currentState ~ = outDead THEN
countmappedOther eLse 0);
IF region.writeProtected or region.needslLogging THEN
Bug[remapButReadOnly]; -- can't dirty it and writeProtect it.
[1 ¢ SwapTask.Fork[
[swapInterval.page, buffer.count], PageMap.flagsDirty, buffer.page,
--countRemaining:--countTeTransfer, region};
ioStarted « (countToTransfer > Q);
IF inOutState = out THEN

BEGIN
MStore.Allocate[buffer];

IF currentState = outDead THEN
-- zero out ieading pages mapped in other (old) window.
ReadDead]
bufferPage: buffer.page, offs
count: countmappedOther}]
ELSE --currentState = cuthlive--
[} ¢« FilePageTransfer.Initiate]
[ -- read in leading pages mapped in other (old) window.
file: from.window file,
filePage: from.window.base + offsetinSpace,
memoryPage: buffer.page, count: countmappedCther,
opSpecific: read[priorityPage: File.lastPageNumber]]];

etinSwapUnit: 0,

END
ELSE --inQutState = in--
-- (note that the stuff that is in is from the old window.)
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{
[] « MStore.Relocate[
[swaplinterval.page, countmappedOther], swaplinterval.page,
PageMap.flagsReferenced, PageMap.flagsDirty];
-- make the pages from the old window that are in be dirty.
MStore Ceallocate[
[page: swapinterval.page + countmapped,
count: swaplinterval.count - countmapped], --promised:--FaLSE];
-- free any pages no longer mapped by current (new) window.
MStore.Allocate[
[page: buffer.page + countmappedOther, count: notMappedinOther]]};
-- allocate any pages that weren't mapped by old window.
[1 « FilePageTransfer.initiate[
[ - always read in any pages only mapped in current (new) window.
file: mappmgSpace window file,
filePage:
mappingSpace.window.base + offsetlnSpace + countmappedCther,
memoryPage: buffer.page + countmappedOther, count: notMappedinOther,
opSpecific: read[priorityPage: File.lastPageNumber]]];
END;
ENDCASE --all normal operations-- =>
IF countmapped > O THEN -- there’s something to do..

BEGIN
IF inOutState = in THEN ERROR Bug[readButAlreadyln];
MStore.Allocatefbuffer];
IF currentState = outDead THEN
-- zero out buffer area and relocate back into region
ReadDead]
bufferPage: buffer. page offsetinSwapUnit: 0, count: countmapped]
ELSE --currentState = outAlive--{
[l « SwapTask.Fork|
[swaplnterval.page, buffer.count],
IF region.writeProtected OR region.needsLogging THEN
PageMap.flagsWriteProtected eLse PageMap.flagsClean, buffer.page,
- --countRemaining:--countmapped, region};
ioStarted « TRUE; -- since we know countmapped>0.
[ « FilePageTransfer.Initiate]
[file: mappingSpace.window.file,
filePage: mappingSpace.window.base + offsetinSpace,
memoryPage: buffer.page, count: countmapped,
opSpecific: read[
priorityPage:
mappingSpace.window.base + ofisetinSpace +
(pageMember - swaplnterval.page)]ll};
END;
" IF ~ioStarted THeEN SwapBuffer.Deallocate[buffer];
-- (If ioStarted, PageTransferProcess will deallocate the bufier.)

END;

ForkW rite: PROCEDURE [stateNext: State] =

-- Implicit input parameters: operation.action, region, swaplnterval, anutState, -pagelember
** parentSpace, gotFarentSpaceDesc. Implicit output parameters: region.state, region.dDirty, io
**Started, outcome.

-- Normal operation: The swap unit must be in. Starts output of the swap unit to the mapping
**space’s window. If the swap unit is clean, no writing is done, but instead the real memory is just
**freed. Atcompetion of input, flags are set on all pages using region.writeProtected and region.
**needsLogging. On return, region.state is set to stateNext.
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-- Operation for copyQutfto]: The swap unit must be in. Writes leading pages to the other wi
**ndow "to" - even if they are clean. stateNext must be equal to the current region.state.

-- Operation notes:

-- If the mapping space desc is not available, outcome will bet set to [spaceDMissing(]]. and
**no other acticn taken.

--If any writing is necessary, it is initiated and ioStarted set to TRUE. At this point, the region
**descriptor must be read-only to Apply, since a copy of it is bundled with the write request ("Swa
**pTask"). The PageTransferProcess (see below) completes the input, and when comglete, chec
**ks in the (copy of the) region descriptor. :

-- Real memory is fread as appropriate.

BEGIN

region.state « stateNexi; -- valid after I/0, if any, is competed

WITH operation SELECT FROM

copyQut --ftoj-- => -- move this ccde to main Apply copyOut arm?
IF GetMapningSpaceDesc{l.gotit THEN

g?fcsgtlns,@ace: VM.PageOiffset =
swaplnterval.page - mappingSpace.interval.page;
-- offset of swap unit in mapping space.
countmapped: VM.PageCount =
IF mappingSpace.countMapped £ = offsetinSpace THeN O
ELSE MIN]
swaplinterval.count, CAQD!NAL[
mappingSpace.countMapped - offsetinSpace]];
--number of mapped pages in this swap unit.
offsetinOtherSpace: VM.PageOffset =
swapinterval.page - to.interval.page;
-- offset of swap unit in other space.
countmappadCOther: VM.PageCount =
IF to.countMapped <= offsstinOtharSpace THen 0
ELsE Min[countmapped, to.countiMappad - ofisetinOtherSpace];
-- number of mapped pages in this swap unit going to “to" (never more than countmap
**ped).
: IF region.writeProtected anD ~mappingSpace.writeProtected THEN
ERROR Bug[regionSpacelnconsistent];
-- region/space unallowably inconsistent.
IF countmappedOther > O THEN -- there's something to do..
E%(?;Zr: VM.Interval = SwapBuifer.Allocatz[countmapnadOther];
flags: PageMap.Flags = MStore.Relocalie
[swaplnterval.page, countmappedOther], buffer.page,
PageMap.flagsNone, PageMap.flagsWriteProtectad].flags;
-- relocated and protected during write to delay client references in order to ellcw us t
**0 maintain the referenced and dirty status bits, and to assure that an [/0 device can compute a
**consistent checksum. Protecting itis also a flag to PageTransterProcess that these pages are b
**eing written, not read, so don't apply patches.
[l « SwapTask.Fork{
[swaplnterval.page, countmappedOther], flags, buffer.page,
--countRemaining:--countmappedOther, region);
ioStarted ¢ TRUE;
[] « FilePageTransfer.Initiate]
[ -- always write pages mapped in other window.
file: to.window. file,
filePage: to.window.base + offsetinOtherSpace,
memoryPage: bufier.page, count: countmappedCQther,
promise: FALSE,
-- since we are leaving the stutf in memory, we don’t need to promise it.
opSpecific: write[1}];
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END;
END;
ENDCASE --all normal operations-- =>

BEGIN

flagsFirst: PageMap.Flags = PageMap.GetF[
swaplnterval.page].vatueOld.flags;

IF flagsFirst ~= PageMap.flagsVacant Anp ~flagsFirst.writeProtected THEN
-- there may be something to do

BEGIN
buffer: VM.Interval = SwapBuffer.Allocate[swaplnterval.count];
-- could actually scan nonvacant prefix of swaplnterval
flags: PageMap.Flags « MStore.Relocate]
swaplinterval, buffer.page, PageMap.flagsNone,
PageMap.flagsWriteProtected].flags;
-- promise the real mem if it will be freed.
flags.writeProtected « region.writeProtected or region.needslogging;
iF ~flags.dirty -- matches backing file
THEN
BEGIN -- no writing required..
IF stateNext IN In THEN -- put it back where it was -
[1 « MStore.Relocate[
buffer, swaplnterval.page, PageMap.flagsNone, flags}
ELSE MStore.Deallocatefinterval: buffer, promised: FaLsg];
--throw it away
SwapBuffer.Deallocate[buffer];

END » .
ELSE -- writing required..

i GetMappingSpaceDescl].gotlt THEN -- need mapping space descriptor

BEGIN
offsetinSpace: VM.PageOifset =

swaplnterval.page - mappingSpace.interval.page;
countmapped: VM.PageCount =
IF mappingSpace.countMapped <= offsetinSpace THEN O
ELSE MIN[
swaplnterval.count, CARDINAL[
mappingSpace.countMapped - offsetinSpacel]];
promise: BOOLEAN = stateNext ~IN In;
countlinitiated: VM.PageCount;
IF region.writeProtected anD ~mappingSpace.writeProtected THEN
ERROR BuglregionSpacelinconsistent];
-- region/space unallowably inconsistent.
flags.dirty « FALSE;
[l « SwapTask.Fork|
[swaplnterval.page, buffer.count], flags, buffer.page,
countmapped, region};
ioStarted « TRUE; -- since we know countmapped>0.
countlnitiated « FilePageTransfer.|nitiate[
file: mappingSpace.window file,
filePage: mappingSpace.window.base + offsetinSpace,
memoryPage: buffer.page, count: countmapped, promise: promise,
opSpecific: write[]]]; .
iF promise THEN MStore.Promise[countinitiated];
-- promise the first batch of pages being written, FilePageTransfer will promise the r
**est.

END
ELSE -- couldn’t find mappingSpace--

BEGIN
[ « MStore.Relocate[
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buffer, swaplnterval.page, PageMap.flagsNone, flags];
SwapButfer.Deallocate[buffer];
END;
END
ELSE --was vacant or writeProtected--
IF stateNext ~IN In THEN
MsStore.Deallocate[interval: swaplnterval, promised: FALSg];
END;
END;

-- Main body of Apply
endRegion: VM.PageNumber;
gotMappingSpaceDesc « FALSE;
gotParentSpaceDesc ¢ FALSE;
ioStarted « FALSE; ’
region ¢« CachedRegioninternal.CheckOut[pageMember, operation.ifCheckedOut];
pageNext « endRegion « region.interval.page + region.interval.count;
-- assume ~hasSwapUnits
outcome « [ok{]];
SELECT region.state FROM
= checkedQut => --Operation.ifCheckedOut = skip--NULL;
= missing =>
-- in this case, the value returned for pageNext is the start of the next region known in the r
**agion cache (see CheckQut).
IF operation.ifMissing = report THEN outcome « [regionDMissing([]]
ELSE --operation.itMissing = skip--NULL;
IN DescAvailable =>
BE\.!N _OPEN region; --scope of Exit, etc.--

BEG
IF bemgFIushed AND operation.action ~= flush THEN

-- we pretend the desc has already been flushed.

IF operation.ifMissing = report THEN outcome « [regionDMissing[]];
--ELSE -operation.ifMissing = skip- NULL;
@O TO Exit};
iF operation.action ~ = get THEN
-- (swapinterval, etc., not needed for get)
BEGIN --non-get action--
IF ~hasSwapUnits THEN

BEGIN
swaplnterval « interval;

inOutStaie «
IF PageMap.GetF{swaplinterval.page].valueOld.flags =
PageMap.flagsVacant THEN out ELSE in;

END

ELSE --hasSwapUnits--

BEGIN -- set interval and state of the swap unit:

CachedSpace.Get[
@parentSpace, CachedSpace.Handle[
level: level, page: interval.page]]; .

-- get desc of immediate parent to get sizeSwapUnit.

IF parentSpace.state = missing TrHeN {
outcome « [spaceDMissing[ievel]]; co To Exit}

ELSE --parent space desc evailable--
BEGIN
gotParentSpaceDesc ¢ TRUE;
‘IF pareniSpace.sizeSwapUnit ~in CachedSpace.SizeSwapUnit or

~pareniSpace.hasSwapUnits THEN ERROR Bug[badSwapUnitSize];

-- improper use or region/space inconsistent.
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swaplnterval.page «
pageMember -
{{(pageMember - region.interval.page) mop
parentSpace.sizeSwaptnit);
pageNext « miN[
endRegion, swaplnterval.page + parentSpace.sizeSwapUnit];

-- the start of the next swap unit or region {(the last swap unit may be short).

swapinterval.count « pageNext - swapinterval.page;
inOutState «
IF PageMap.GetF[swapinterval.page].valueQld.flags =
PageMap.flagsVacant THEN out ELSE in;
-- look at page flags to find if this swap unit is in or out:
I region.state IN Swappable THEN
-- (leave unmapped and inPinned alone)

BEGIN
IF region.state = outDead THEN Bug[deadButSwapUnits];

region.state « .
IF inOutState = out THEN outAlive
"-- no way to tell whether dead or alive!
ELSE inSwappableCold;
-- must be inSwappableCold if swap units are ever going to be aged out.

END;
END;
END;
END; --non-get action--
WITH operation SELECT FROM
activate --[why]-- =Y .
-- (activate{fwhy:activate] is a hint and is legal on unmapped regions.)
iF state = unmapped THeN {
IF why = pagefault THEN GO T0 AddressFault
ELSE --why = activate--NULL} --ignore the hint

ELSE --state IN Mapped--

BEGIN
IF <E-GetMappingSpaceDesc[].gmlt THEN GO TO Exit;
-- {outcome = [spaceDMissing] has been set.)
iIF why = pagefault anp pageMember > =
mappingSpace.interval.page + mappingSpace.countMapped THEN
GO TO AddressFault;
IF inOutState = out THEN
BEGIN :
if mappingSpace.state = beingRemapped THEN
-- the space desc has changed to the new window
IF InWindow[swaplnterval.page] = oldWindow THEN GO TO Exit;
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END;
age => o
IF state N InSwappable THEN

3IN
EE%AStore.Relocate[
swapinterval, swaplnterval.page, PageMap.flagsNotReferenced,
PageMap.flagsNone].flags.referenced THEN
-- (gets referenced bit and resets it)
state « inSwappableWarmest
-- inSwappableWarmest is ok here for swap units.

ELSE
IF state > inSwappableCold THEN state « PReD[state]
ELSE --state = inSwappableCold--

:3FEE%etMappingSpaceDesc[].gotlt THEN GO TO Exit;
iF mappingSpace.state = beingRemappead THEN
-- the space desc has changed to the new window
MarkinWindow[newWindow, swaplnterval.page];

12

-- client has dirtied-this swap unit when it needs to be in and dirtied, now the regio

**n is ageing out. We write the region into the new window, and mark that it is there. May

**to write some vacant pages! See AR2382.
ForkWrite[stateNext: outAlive];
END; '
END;
clean --fandWriteProtect, andNeedsLogging]-- =>

BEGIN .
I state in Swappable THeEN

BEGIN
IF state = outDead THen {

ForkRead[stateNext: inSwappableWarmast];
-- get the stuft in and dirty to assure initialized to zeroes.
GO TO Retry} -- better fuck next time.

ELSE --state IN AliveSwappable--

BEGIN -
writeProtected ¢ writeProtected or andWriteProtect;

needslogging « needslLogging or andNeedslogging;
IF needsLogging THzaN {
writeProtected « FaLSE;
--IF andWriteProtect THEN Bug(vrriteProtectAndNeedsLegging]--

) derty « TRUE; -- change in writeProtect/needsLogging status.
IF inOutState = in THEN ForkWrite[stateNext: state]
-- makes it clean, and sets the flags.

-~ --the swap unit needs to be read from the old window (bt the space desc has chan END"
**ged to the new window and we don't know the old window right now). We ignore the request for END !
**now, and this (pagetault) request will be satisfied when the region is read in by remapB. ELSE NULL; -- @ N0-0p on pinned and unmepped regions.
ForkRead]
stateNext: : END;
IF state = inPinned THEN inPinned ELSE inSwappableWarmest] copyln --[from]-- => --input from the specified window.

--inSwappableWarmest is ok here for swap units. ForkRead will take care of any de

**ad-to-alive transition.

END -- ELSE + +inQOutState =in+ +

-- IF why = pagefault THEN NULL + +the pége is now in (it has been brought in since

-**the pagefault)
-- ELSE + +why = activate + + NULL; + + it was already in! That's fine.

CachedRegionimplB.mesa. 9-Oct-80 14:58:56

iF state ~in Swappable THEN Bug[copylnButNctSwappable];
neadslogging « FALSE;
dDirty « TRUE; .
ForkRead[stateNext: inSwappableWarmest]};
-- {additional copyln logic is in ForkRead.)
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copyQut --[to]-- => -- output to the specified window.
BEGIN
IF state ~IN Swappable THEN Bug[copyOutButNotSwappable];
IF inOutState = out THEN -- get the swapUnit in..

BEGIN

IF ~GetMappingSpaceDesc(].gotlt THEN GO TO Exit;

-- better luck next time.

IF swaplnterval.page > =
mappingSpace.interval.page + mappingSpace. countMapped THEN {
outcome « [ok[]]; co TO Exxt}

-- Done: no mapped pages in swap unit.

ForkRead[stateNext: inSwappableWarmest];

GO TO Retry; -- better luck later when it's in.

END ‘

ELSE --inOutState = in--{
IF to.writeProtected THEN Bug[copyQutToProtected];
ForkWrite[stateNext: state]};

-- (additional copyQut logic is in ForkWrite.)

END;
createSwapUnits => {
IF state = outDead THEN state « outAlive;
-- we don't allow swap units to be outDead.
hasSwapUnits ¢ TRUE;
dDirty « TRUE;
pageNext « endRegion}; -- acts on whole region.

deactivate => :
IF state IN InSwappable THEN ForkWrite[stateNext: outAlive];
flush =>
-- flush all swap units of the region from memory and the region descriptor from the cac
**he.
-- the caller must, in ascending order, call flush once successfully for each swap unit of
**the region!

BEGIN
IF state = inPinned THEN Bug[flushButPinned];

ir dDirty THEN outcome « [regionDDirty[]]
ELSE -—desc is clean, region not pinned--

bemgFlushed « TRUE;
-- desc will pretend it's m/ssmg until it really is. (desc does not become dirty from this
**statement)
IF pageNext < endRegion THEN
--the caller will flush more swap units later--{
iF inQuiState = in THEN ForkWrite[stateNext: outAlive]
ELSE --inOutState = out--NULL} .
ELSE --this is last swap unit of the region--{
IF inOutState = in THEN ForkWrite[stateNext: missing]
ELSE -- inOutState = out --state « missing};
-- the beingFlushed state will terminate when the desc vanishes {becomes missing).

END;
END;

get --[andResetDDirty, pDescResult]-- =>
-- "get (whole) region descriptor”

pageNext « endRegion; -- acts on whole region.
pDescResultt « region;

CachedRegionimp!B.mesa.
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I andResetDDirty THen dDirty « FALSEY};
kill --fandDeallocate]-- =>
--thisis a hint. Ignored for unmapped or pinned regions. andDeallocate is not a kint, it
**is always done. andDeallocate is not used in the current implementation, but may be usefulint
**he future.
IF state IN AliveSwappable THEN -- there may be something to do..

IF inOutState = in THEN
MStore.Deallocate[interval: swaplnterval, promised: FALSE];
-- (if it's writeProtected or needsLogging, it must be clean, so we can throw it away.)
state «
IF writeProtected or needslLogging or hasSwapUnits THEN outAlive
gLseE outDead;
dDirty « TRUE};
makeWritable => {
IF state ~in Swappable THen Bug[makeWritableButNotSwappable];
writeProtected « FALSE;
IF ~hasSwapUnits THEN needslogging ¢ FALSE;
[l « MStore.Relocate]
swaplnterval, swaplinterval. page, --PageMap.--flagsDirtyReferenced,
PageMap.flagsNenel};
map --flevel, backFileType, andWriteProtect, andNeedsLogging]-- =

BEGIN
lrfzstate ~= unmapped THEN Bug[mapButNotUnmapp°d]

pageNext « endRegion; -- acts on whole region.
writeProtected « andWriteProtect;
needslLogging « andNeedslogging;
i writeProtected AnD needslogging THEN
Bug[writeProtectedAndNeedsLogging];
levelMapped ¢« level;
dDirty « TRUE;
SELECT backFileType FrROM
file => state « outAlive;
data => {
IF writeProtected or needslogging THeN Bug[mapProtectedDataSpace};
state « Ir hasSwapUnits THEN outAlive eLsE outDead};
--it's not convenient (or very useful) to have "all swap units are outDead".

none => {
IF hasSwapUnits THEN Bug[swapUmtsOnRealSpace]
--can't repeat for each swap unit.
state « outDead;
ForkRead[stateNext: inPinned]};
-- allocates real memory and pins if; no actual reading since dead.

ENDCASE;
END;
noOp => NULL;
pin =>
IF state = unmapped THEN Bug[pinUnmapped]

ELSE
IF inOutState = out THEN ForkRead[stateNext: inPinned]
ELSE --inOutState = in--state « inPinned;

-- ok to pin a (swap unit of a) pinned region

remapA --[ffirstClean]-- =>
-- (implicit parameter: pagelLocation!nSpacs.) There will soon be two windows associat
**ad with this swap unit. We must keep track of which window the most recent copy of each swap
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**unitisin,
BEGIN
IF state ~IN Swappable THEN Bug[remapButNotSwappable]
F ~GetMappingSpaceDesc(].gotit THEN Go 10 Exit;
-- better luck next time.

(mappingSpace.intervaI.coum + Environment.bitsPerWord -
1)/Environment.bitsPerWord > LenGTH[pagel ocationinSpace] THEN

Bug[remapSpaceTooBig];

MarkinWindow[oldWindow, swapinterval.page};

IF inOutState = in anD firstClean THEN ForkWrite[stateNext: state];

END;

remapB --ffrom]-- =>
--the new window has arrived. Make sure that the swap unit is in the new w:ndow oris
**In and dirty.

BEGIN
IF state = unmapped THEN Bug[remapButUnmapped]

IF ~GetMappingSpaceDesc(].gotit THEN GO TO EXit;

-- better luck next time.

i mappingSpace.writeProtected THEN Bug[remapToReadOnly];

region.writeProtected ¢ FALSE;

region.neadslogging « FALSE;

dDirty « TRUE;

¥ InWindow[swapinterval.page] = oldWindow THEN

ForkRead[stateNext: inSwappableWarmest]; :

--even ifit's currently In, to get growth from new window (additional remapB logic in Fo
**rkRead).

-- MarkinWindow[newWindow, swaplnterval.page]; + + when the region is next written
**, it will be written to the new window, and marked as such by ForkWrite.

3

END;
unmap =>
BEGIN
wasPinned: BOOLEAN = (state = inPinned);
dDirty « TRUE; -- (mapped to unmapped transition)
i inQutState = out THEN state « unmapped
ELSE --inOutState = in--
IF ~GetMappingSpaceDesc(].gotlt THEN Go TO Exit; -- try again later.
IF mappingSpace.dataOrFile = CachedSpace.DataOrFile[data] THEN {
MStore.Deallocate[interval: swaplinterval, promised: FaLsg];
-- no need to swap out a vanishing data space. .
state « unmapped}
ELse ForkWrite[stateNext: unmapped]};
IF wasPinned. AND outcome = [ok[]] THEN
outcome « [notePinned[levelMax: level]];
END;
unpin => {
pageNext « endRegion; -- acts on whole region.
IF state = inPinned THEN state « inSwappableWarmest};
-- ok for swap units.

ENDCASE --operation--
EXITS
Exit => NuLL; -- outcome has been set already.

=> erroR BugffunnyAction];

AddressFault => outcome « [error[region.state]];
Retry => outcome « [retry[]];
END --scope of Exit, etc.--
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IF ~ioStarted THeN {
CachedRegioninternal.Checkin[desc: region];
WITH outcome SELECT FROM
ok, notePinned => PageFault.Restart[regicn.interval];
error, regionDDirty, regionDMissing, retry, spaceDMissing => NuLL;
ENDCASE => BugffunnyOutcome]}
ELSE --joStarted--
IF operation.afterForking = wait THEN
CachedRegionintarnal. AwaitNotCheckedOut[pageMemberl;
END --DescAvailable, USING region--
ENDCASE --region.state-- => ERROR Bug[funnyState];
END --Apply--
; -- (this procedure body is not indented since it runs for 10 more pages!)

PageTransferProcess: PROCEDURE =
-- Completes the I/0 started by ForkRead and ForkWrite (q.v.).
BEGIN
resartOnlLeadingPages: BOOLEAN ¢« TRUE;
-- (a variable so we can experiment using CoPilot.)
pageRuninterval, bufferinterval: VM.Interval;
task: SwapTask.State;

DO
--FOREVER--
bufferinterval « FilePageTransfer.Wait[];
task « SwapTask.Advance[buiferintervall;
" pageRuninterval ¢« VM.Interval[
task.swapinterval.page + {(bufferinterval.page - task.bufferPage),
bufferintervai.count];
SELECT task.region.state FROM
INIn =>

BEGIN
-- If this interval is write protected, it is because it is being written (not being read).

**being written, we should not apply patches. If it is being read, we should apply patches.

IF ~PageMap.GetF[buiferinterval.page] flags.writeProtected THan
ApplyPatches[pageRuninterval, bufferinterval.pagel;

[l « MStore.Relocate]
bufferinterval, pageRuninterval.page, PageMap.flagsNone, task.flags);

-- relocate pageRuninterval back to region.

IF task.countRemaining ~ = O anD resartOnleadingPages THEN
PageFault.Restart[pageRuninterval];

-- restart client for leading pages of swap unit.

[N

END;
ENDCASE -- unmapped, missing, IN Ovt -- =>
MStore.Deallocate[interval: bufferinterval, promised: TRUE];
-- (all pages being written were promised.)
IF task.countRemaining = O THEN

BEGIN
SwapBuifer.Dzallocate]

VM.Interval[task.bufferPage, task. swaplntcrval count]];
-- free any real memory left in the buffer.
CachedRegionlnternal.Checkln[desc: task.regicn];
PageFauit.Restart{task.region.interval;

16

ifitis

-- restart this client for last page, and all clients faulting anywhere in the entire region.

END; -
ENDLCOP;
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END;

- AppiyPatches: ProceDURE [interval: VM.Interval, pageBuffer: VM.PageNumber] =
INLINE
BEGIN

PEN .
© pT: LOOPHOLE[pMapLogDesc, LonNG POINTER TO VMMapLlog.Descriptor].patchTable;
entryPtr: VMMapLog.PatchTableEntryPointer;
entrySize: CARDINAL = sizeE[VMMapLog.PatchTableEntry];
firstEntry: VMMapLog.PatchTableEntryPointer = FIRST[
VMMapLog.PatchTableEntryPainter];
FOR entryPtr « firstEntry, entryPtr + entrySize wHiLE entryPtr # pT.limit o

OPEN
e: LOOPHOLE[@pT.entries[0], VMMapLog.PatchTableEntryBasePointer][
entryPtrl;
IF Utilities.PageFromLongPointer[e.address] in
[interval.page..interval.page + interval.count) THEN

BEGIN
offset: LONG INTEGER =

e.addréss - Utilities.LongPointerFromPagel[interval.page];
(Utilities.LongPointerFromPage[pageBuifer] + offset)r « e.value;
END;
ENDLOOP;
END;

Initialize[};
END.

(For earlier log entries see Pilot 4.0 archive version.)

April 24, 1980 11:54 AM Knutsen PageTransferProcess must RestartFaulted on entire re
**gion.

April 30, 1980 5:24 PM Gobbel Make outputSpecial start a read and return with outco
**me = retry if region not in. .

August 5, 1980 3:16 PM Knutsen Implement makeWritable, redo copyln, copyOut. Imple

**ment needslLogging versus writeProtect. inOutState now has only two states. »

September 4, 1980 10:54 PM  Gobbel  Fix copyln bug, add some error checking.

September 16, 1980 1:47 PM  Knutsen Make Copyln/0Out handle short-mapped windows. Re
**work ForkRead/Write. ApplyPatches using Getf instruction. Fix another Remap bug.
September 19, 1980 6:53 PM  McdJones AR 5889; ForkWrite[copyQut] must put back real memo
**ry if no I/0 started )
September 24, 1980 1:00 PM McJones Change ForkWrite once again to get mappingSpace de
**scriptor only if region is dirty '

September 26, 1980 4:26 PM McJones ForkWrite forgot to relocate memory if spaceDmissing
October 8, 1980 2:58 PM Gobbel Don't turn off needslLogging for region with uniform sw
**ap units.
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-- CachedSpacelmpl.mesa (last edited by: McJones on: September 24, 1980 2:47 PM)

-- Things to consider:
-- 1) To allow multi-MDS, move global data to monitored record

DIRECTORY
CachedSpace,

Frame using [Alloc],

PilotSwitches using [switches --.u--],
Runtimelnternal using [MakeFsi],
SwapperPrograms;

CachedSpacelmpl: MONITOR
IMPORTS Frame, PilotSwitches, Runtimelnternal
EXPORTS CachedSpace, SwapperPrograms =
BEGIN OPEN CachedSpace;

CacheEntry: Type = ReCORD [pCENext: PCE, desc: Descl;
PCE: TyrE = POINTER TO CacheEntry;
ICE: Tvre = [0..60); -- algorithm assumes at least two entries

-- Monitor data:
rgCE: ArraY ICE OF CacheEntry;
pCEMru: PCE;
pCEFree: PCE;

-- Interpretation of handles is not "strict": page may be any page of space
FindCacheEntry: INTERNAL PROC. [space: Handle]
ReTURNMS [found: BOOLEAN, pCE: PCE] =
BEGIN -
pCECur, pCEPrev: PCE;
FOR pCECur « pCEMru, pCECur.pCENext wHiLE pCECur # NIL DO
oreN pCECur;
IF space.level = desc.level anD space.page IN
[desc.interval.page..desc.interval.page + desc.interval.count) THEN
GO 10 Found;
pCEPrev « pCECur;

REPEAT
Found =>

BEGIN
I pCECur # pCEMru THEN

EEGIN
pCEPrev.pCENext « pCENext;
pCENext « pCEMru;

pCEMru « pCECur

END;
RETURN[TRUE, pCECur]
END;
FINISHED =) RETURN[FALSE, NiL];
ENDLOOP

END;

Delete: pUBLIC ENTRY PROC [space: Handle] =
BEGIN
found: BOOLEAN;

pCE: PCE;
[found, pCE] « FindCacheEntry[space}; -- Assume pCEMru = pCE
IF found THEN

BEGIN --assert--
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IF pCE.desc.dPinned THEN ERROR;
pCEMru ¢ pCE.pCENext;
pCE.pCENext « pCEFree;
pCEFree « pCE

END
END;

Get: pusLiC ENTRY PROC [pDescResult: PDesc, space: Handle] =
BEGIN
found: BOOLEAN;
pCE: PCE;
[found, pCE] « FindCacheEntry[space];
iF found THEN pDescResultt « pCE.desc eLse pDescResult.state « missing
END;

Insert: pusLIc ENTRY PROC [pDescVictim: PDesc, pDesc: PDesc] =

BEGIN

pCE, pCECur, pCEPrev: PCE;

IF FindCacheEntry[Handle[level: pDesc.level, page: pDesc.interval.page]].found
THEN ERROR; -- Assertion --

- pDescVictim. derty « FALSE;

if pCEFree ~= NIL THEN -- Free cache ehtry is available; use it
{pCE ¢« pCEFree; pCEFree ¢ pCEFree.pCENext}

ELSE
IF PilotSwitches.switches.u = down THEN
-- if utilityPilot, don’t mess with other entries.
pCE « LOOPHOLE[Frame.Alloc[Runtimelnternal.MakeFsi[size[CacheEntry]]]]

ELSE
EEGIN
-- Replace Iru element, which can’t be same as mru since free chain is empty

pCE « nu;
For pCECur « pCEMru, pCECur.pCENext wHiLe pCECur.pCENext ~= NI DO
i ~pCECur.pCENext.desc.dPinned THEN
BEGIN pCE « pCECur.pCENext; pCEPrev « pCECur enD
ENDLOOP;
IF pCE = NiL THEN ERROR; -- n0 unpinned entries = > death
pCEPrev.pCENext « pCE.pCENext;
iF pCE.desc.dDirty THeEN pDescVictimt « pCE.desc;
END;
pCE.pCENext « pCEMru;
pCEMru « pCE;
pCE.desc « pDesct
END;

Update: pusLIc ENTRY PROC [pDesc: PDesc] rReTurns [found: BoOLEAN] =

BEGIN
pCE: PCE;

[found, pCE] « FindCacheEntry[

Handle[level: pDesc.level, page: pDesc.interval. page]]
IF found THEN {pCE.desc « pDesct; pCE.desc.dDirty « TRUE}
END;

BEGIN
pCE: PCE;
pCE « pCEFree « @rgCE[FiRsT[ICE]];
THROUGH [FIRST[ICE]..LasT[ICE]) DO
pCE.pCENext « pCE + size[CacheEntry]; pCE « pCE.pCENext ENDLOOP;
rgCE[LAsT[ICE]}.pCENext « pCEMru « niL
END
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END.

June 1, 1978 3:00 PM

June 8, 1978 10:32 AM
June 27, 1978 11:19 AM
#ts

September 9, 1978 2:55 PM
August 29, 1979 4:51 PM
March 16, 1980 6:39 PM
May 7, 1980 1:30 PM Forrest
July 11, 1980 4:45 PM
August 29, 1980 5:10 PM
September 24, 1980 2:47 PM

CachedSpacelmpl.mesa.

24-Sep-80 14:51:29

McdJones
McdJones
McdJones

McJones
Ladner
Forrest

Create file
Update didn't mark cache entry dirty
Add consistency check for no replaceable cache entrie

Suppress clearing of dDirty in Insert
Install instrumentation
Try expand cache hack again

FrameOps = >Frame

Gobbel
Forrest
Mcdones

Increase size from 32 to 42 (?)
Remove instrumentation
Increase size from 42 to 60
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-- MStorelmpl.mesa (last edited by Forrest on October 3, 1980 10:12 PM)

--The monito‘r lock serializes calls on Allocate and Deallocate, but in éddition interrupts are disabl
**ed whenever allocationMap and the hardware page map are inconsistent. The reason for thisis -
**that RecoveriMStore must be called when interrupts are disabled and hence can’t wait on a mon

**jtor lock. .

-- Note: No frame heap ALLOC’s may be executed within any ENTRY procedures in this monitor, s
**0 that they may be called from the allocation trap handler. If this rule were not followed, we cou
**/dget an allocation trap when we held the monitor lock, thus making Deallocate inaccessible to

**the allocation trap handler. Please see comments in MStore.mesa.

-- Things to consider:
-- 1) Divide allocationMap into "segments”

« DIRECTORY

Environment usinG [bitsPerWord], .

Frame usinGg [GetReturnLink, SetReturnLink],

Inline using [BITAND, BITNOT, BITOR, BITSHIFT, COPY],
MStore,

PageMap,

PilotSwitches usiNg [switches --.t--],

PrincOps using [Port],

Process usiNG [DisableAborts, InitializeMonitor],
Processinternal using [Disablelnterrupts, Enablelinterrupts],
ProcessorFace using [dedicatedRealMemory],
Runtimelnternal using [WorryCallDebugger],
SpecialSpace, ’

StoragePrograms USING [countVM],

SwapperPrograms,

VM using [Interval, PageCount, PageNumber, PageOfiset];

MStorelmpl: MONITOR LOCKS mStorelock

IMPORTS
Frame, Inline, PageMap, PilotSwitches, Process, Processinternal,

ProcessorFace, Runtimelnternal, StoragePrograms
EXPORTS MStore, SpecialSpace, StoragePrograms
SHARES MStore, PageMap = -
BEGIN OPEN Environment, MStore, PageMap, VM;

-- SpecialSpace
realMemorySize: pusLic PageCount; -- see definition in SpecialSpace

-- StoragePrograms

InitializeMStore: puBLIC PROC =
BEGIN
Process.InitializeMonitor[@ mStoreLock];
-- must precede call to Initialize below
Initialize[];
END;

. --MStore
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dandelionMemSize: PageCount =
768 --two boards-- .
--Dandelion:-- - 64 --map-- - 256 --display + germ--
--Dolphin:-- + 202 --display-- + 16 --germ--

b1

-- Monitor data:
mStoreLock: PUBLIC MONITORLOCK; -- (PRIVATE in interface)
-- Bit (rp MOD bitsPerWord) of word rp/bitsPerWord of allocationMap is 1 iff
-- real page rp is allocated.
-- Initially all real pages are allocated.
—alleeationMapSpace: ARRAY [0..(maxRealPages + bitsPerWord - 1)/bitsPerWord) oF
WORD;
allocationMap: POINTER TO ARRAY [0..L.EnGTH[allocationMapSpace]) OF worp =
@allocationMapSpace;
wMin, wMax: CARDINAL; -- boumds on words of allocationMap containing free pages
countFree: PageCount « 0;
* countPromised: PageCount « 0;
countThreshold: PageCount + 0; :
countHeldBack: PageCount « 0; -- for simulation of Dandelion memory size.
allocation, deallocation: CONDITION; -- (aborts disabled)

Initialize: ENTRY --50 Initialize* can be called--PROGC =
BEGIN
page: PageNumber;
realPageMin: RealPageNumber « LasT[RealPageNumber];
realPageMax: RealPageNumber « FiasT[RealPageNumber];
allocationMap[0] « 1777778B;
Inline.CCPY[
from: @allocationMap{0], to: @allccationMap[1],
nwords: LencTH[allocationMap1t] - 1];
Process.DisableAborts[@ allocation];
Process.DisableAborts[@deallocation];
realMemorySize « ProcessorFace.dedicatedRealMemory;
FOR page IN [FIrsT[PageNumber]..FirsT[PageNumter] + StoragePrograms.countVM)

D
vglue: Value = SetF[page + rirst[PageNumber}, valueClean};
-- SetF of vacant is no-op
IF value.flags ~ = flagsVacant THEN
BEGIN
realMemorySize « realMemorySize + 1;
- realPageMin « MiN[reaiPageMin, value.realPage];
realPageMax « max[realPageMax, value.realPage}];

END
ENDLOOP;

IF PilotSwitches.switches.t = dewn THeN {
countHeldBack « realMemorySize - dandelionMemSize;
realMemorySize « dandelionMemSize;

ELSE countHeidBack « 0;

wMin « realPagesMin/bitsPerWord;

wMax « realPageMax/bitsPerWord;

[l « InitializeAllocateifFreef]; -- allocate frame; initialize PORT.
InitializeDeallocate[]; -- allocate frame; initialize PORT.

END;

Allocate: pusLIC ENTRY PROC [interval: Interval] =
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BEGIN

countBatch: PageCount;

WHILE interval.count > 0 po
WHILE countFree <= countHeldBack bo wAIT deallocation ENDLOOP;
countBatch « miN[interval.count, countFree - countHeldBack];
[1 « allocateliFreelnternallinterval: {interval.page, countBatchl];
interval.page « interval.page + countBatch;
interval.count « interval.count - countBatch;
ENDLOOP; .

END;

allocatelfFreelnternal: pusLiC --INTERNAL--AllocatelfFreelnternal «
-- (PRIVATE in interface) ("« " due to compiler glitch)
-- Allocates and map real memory to as much of the specitied interval as possible
-- Guaranteed not to do an ALLOC from the frame heap.
[LOOPHOLE[@AwaitAllocatelfFreeRequest]]; .

-- an indirect control link to the PORT.

AwaitAIIocatelfFreeReqLiest: --RESPONDING--PORT [countAllocated: PageCount]
RETURNS [interval: Interval];
-- args/results match allocatelfFreelnternal (but swapped).

initializeAllocatelfFree: INTERNAL PROC RETURNS [countAllocated: PageCount]
--to match PORT args-- =

BEGIN
interval: Interval;

w, b: CARDINAL; -- allocationMap rover: word and bit number

word: WCRD; -- temporary, used to hold allocationMap[w]

LOOPHOLE[AwaitAllocatelfFreeRequest, PrincOps.Port].dest «
Frame.GetReturnLink(];

-- set my PORT call to return to my caller on call below.

w « wMin;

b « O; -- ok to check of a couple unnecessary pages at first

BO
--FOREVER--
-- Return result; Await new request; Process it;
interval « AwaitAllocatelfFreeRequest{countAllocated];
Frame.SetReturnLink{
LOOPHOLE[AwaitAllocatelfFreeRequest, PrincOps.Port].dest];
-- for debugger.
interval.count « countAllocated « MIN[
interval.count, countFree - countHeldBack];
WHILE interval.count > 0 po
-- allocate page at interval.page
word « allocationMap[w];
DO
-- Advance to next possible bit position
¥ (b « (b + 1) moD bitsPerWord) = O THEN

DO
w ¢« IFw = wMax THEN wMin ELSE w + 1;

IF (word « allocationMap[w]) ~= 177777B THEN EXIT;
ENDLOOF;
--Seeifitis free
IF Inline.BITAND[word, Inline.BITSHIFT[1, b]] = O THEN EXT;
ENDLOCP;
Processinternal.Disableinterrupts[};
- -- maintain consistency for RecoverMStore
allocationMap(w] « Inline.BITOR[word, Inline.BITSHIFT[1, b]];
-- Verify that page is not already mapped:
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IF GetF[interval.page].valueCld.flags ~ = flagsVacant THEN
Runtimelnternal. WorryCallDebugger|
"MStore.Allocate given already-mapped vm"L];

Assoc[interval.page, Value[ratse, flagsClean, w*bitsPerWord + b]];
countFree « countFree - 1;
Processinternal.Enablelnterrupts|];
interval.page « interval.page + 1;
interval.count « interval.count - 1;
ENDLOOP;

I countFree + countPromised < countThreshold + countHeldBack THEN
BROADCAST allocation;

ENDLOOP;

END;

AwaitBelowThreshold: PUBLIC ENTRY PROC RETURNS [newCycle: BOOLEAN] =
IBFE(c::]c':untFree + countPromised < countThreshold + countHeldBack THEN
RETURN[FALSE];
UNTIL countFree” + countPromised < countThreshold + countHeldBack po
~ warT allocation ENDLOOP;
RETURN[TRUE];
END;

deallocatelnternal: pueLic Deallocateinternal «
-- (PRIVATE in interface) ("« " due to compiler glitch)
[LOOPHOLE[@ AwaitDeallocateRequest]]; -- an indirect control link to the PORT.

AwaitDeallocateRequest: --RESPONDING--PORT
RETURNS [interval: Interval, promised: SOOLEAN];
-- args/results match deallocatelnternal (but swapped).

InitializeDeallocate: INTERNAL PROC =
_BEGIN
interval: Interval;

promised: BOOLEAN;

count: PageCount;

LOGPHOLE[AwaitDeallocateRequest, PrincOps.Port].dest « Frame.GetReturnLink(];
-- set my PORT call to return to my caller on call below.

DO

--FOREVER--

-- Await new request; Process it;

[interval, promised] « AwaitDeallocateRequest(];

Frame.SetReturnLink[LOOPHOLE[AwaitDealiccateRequest, PrincOps.Port].dest];

-- for debugger

count « O;

Processinternal.Disablelnterrupts(];

-- maintain consistenicy for RecoverMStore

For offset: PageCifset v [0..interval.count) po
value: Value = SetFfinterval.page + offset, valueVacant];
IF value.flags ~ = flagsVacant THzn

BEGIN .
w: CARDINAL = value.realPage/bitsPerWord;

bit: worp = Inline.BITSHIFT[1, value.realPage mop bitsPerWord];
allocationMap[w] ¢ Inline.BITAND{allocationMap[w], Inline.BITNOT{bit]};
count « count + 1;
END;
ENDLOOP;
countfFree « countFree + count;

3 MStorelmpl.mesa. 3-Oct-80 22:12:24



MStorelmpl.mesa. 3-Oct-80 22:12:24

Processinternal.Enableinterrupts[]; ]
IF promised THEN countPromised « countPromised - count
ELSE BROADCAST deallocation;
ENDLOOP;
END;

Promise: puBLiC ENTRY PROC [count: PageCount] = {
countPromised « countPromised + count};

--StoragePrograms.--

RecoverMStore: PUBLIC PROC =
BEGIN :
page: PageNumber « O;
FOR realPage: RealPageNumber iN RealPageNumber bo
w: CARDINAL = realPage/bitsPerWord;
bit: worp = Inline.BITSHIFT[1, realPage Mop bitsPerWord];
iF Inline.BITAND{allocationMap[w], bit] = 0 THEN

oc3_ find next vacant virtual page
IF GetF[page « page + 1].valueOld.flags = flagsVacant THEN {
Assoc[page, Value[Falsg, flagsClean, realPage]}; exir}
ENDLOOP;
ENDLOOP;
END;

Relocate: PuBLIC ENTRY PROC [
interval: Interval, pageDest: PageNumber, flagsKeep, flagsAdd: Flags]
RETURNS [flags: Flags, anyVacant: BOOLEAN] =
-- See note in MStore

BEGIN
ValueAnd: proc [mv1, mv2: Value] reTurns [Value] = LOOPHOLE[Inline.BITAND];

ValueOr: proc [mv1, mv2: Value] reTurns [Value] = LOOPHOLE[Inline.BITOR];
valueKeep: Value = [FALsE, flagsKeep, 7777B};
-- mask to extract flags and realPage
valueAdd: Value = [FALSE, flagsAdd, 0]; -- bit mask to OR in new flags
- valuel: Value;
value2: Value =
Ir flagsKeep = flagsNone anD interval.page = pageDest THEN valueAdd
ELSE valueVacant;
valueMax: Value « [logSingleError:, flags: flagsNone, realPage:];
anyVacant ¢ FALSE;
FOR offset: PageOffset IN [O..interval.count) po
Processinternal.Disablelnterrupts(];
-- maintain consistency for RecoverMStore
valuel « SetF[interval.page + offset, value2];
IF valuel.flags = flagsVacant THEN anyVacant « TRUE

ELSE
BEGIN
IF value2 = valueVacant THEN

Assoc| .
pageDest + offset, ValueOr[ValueAnd{value1, valueKeep], valueAdd]];
valueMax ¢ ValueOr[valueMax, valuel];
END;
Processinternal.Enablelnterrupts[};
ENDLOOP;
flags ¢ valueMax.fiags
END;
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SetThreshold: pusLIC ENTRY PROC [count: PageCount] = {
countThreshold « count; BROADCAST &llocation};

DonateDedicatedRealMemory: PUBLIC ENTRY PROC [
page: PageNumber, size: PageCount] =

BEGIN
minDonate: RealPageNumber « LasT[RealPageNumber];

maxDonate: RealPageNumber « rirsT{RealPageNumber];
FOR offset: PageQffset v [0..size) po
value: Value = GetF[page + offset];
IF value.flags = flagsVacant THEN LCOP;
minDonate « MiNn[minDonate, value.realPagel;
maxDonate « max[maxDonate, value.realPage};
ENDLOOP;
deallocateinternalfinterval: [page: page, count: size], promised: FALSE];
wMin « min[minDonate/bitsPerWord, wMin];
wMax « max[maxDonate/bitsPerWord, wMax]; -

END;
END.
(For earlier entries see Pilot 4.0 archive version.)
April 16, 1980 9:35 AM Knutsen Make Deallocate, GetState coroutines; add Initializel1S
**tore[]; recover = DRecoveriStore; add "t" key switch )
April 28, 1980 9:35 AM Forrest  FrameOps = >Frame, ControlDefs = >PrincOps

May 30, 1980 9:21 AM Knutsen Make "t" key switch work right; also, amount of useabl
**e real mem settable dynamically

August 12, 1980 11:04 AM McdJones Add ProcessorFace.dedicatedRealliemory to realliem
**orySize; delete INLINE from Initialize

September 23, 1980 11:03 AM McJones Add check that virtual page to be mapped is not alread
**v mapped .

October 3, 1980 9:04 PM Forrest  Add donateDedicatedliemory. Change some ValueAN
**D[j = valueVacantto .flags = flagsVacant. Gunned GetState (the davil made me do it...)
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-- PageFaultimpl.mesa (last edited by: McJones on: September 5, 1980 11:36 AM)

DIRECTORY
Frame using [GetReturnLink, MyLocalFrame],
PageFault usinG [],
PrincOps usiNG [BytePC, Frame, GlobalFrameHandle, NullFrame, StateVector],
Processinternal using [Disablelnterrupts],
rocessOperations usiNG [EnableAndRequeue, IndexToHandle, ReadPSB, Requeue]
PSB using [Condition, Empty, Handle, nuliHandle, PDA, Queue],
Runtimelnternal using [WorryCallDebugger],
SDDefs using [SD, sPageFault],
SwapperPrograms usinG ],
Trap using [ReadOTP],
VM using [Interval, PageNumber];

. 'PageFauhlmpl MONITOR

mPORTS Frame, Processinternal, ProcessOperatlons, Runtimelnternal, Trap
EXPORTS PageFauIt SwapperPrograms

BEGIN

queueFaulted: PSB.Queue « [tail: PSB.Empty];
queueNoticed: PSB.Queue « [tail: PSB.Empty];
faultOccurred: CONDITION;

PageFaultTrap: INTERNAL PROCEDURE = -- called from cutside monitor!
-- Simulate fault notification which will eventually be done by processor
-- (Given the intermediate PrincOps traps format, the stashing of the Trap parameter
-- in rhe frame.local.unused is unnecessary but may remind us to do the right thing later.)
BEG
page VM.PageNumber;
state: Recorp [dontcare: UNSPECIFIED, v: PrincOps.StateVector];
-- capture state
state.v ¢ STATE;
state.v.dest « Frame.GetReturnLink[];
state.v.source « PrincOps.NullFrame;
page « LOOPHOLE[Trap.ReadOTP[]}; -- trap parameter
LOOPHOLE[Frame.MyLocalFrame[], PoINTER TO local PrincOps.Frame]. unused « page;
-- put it where Await can find it (it was already there, though)
IF page = LAST[VM.PageNumber] THEN :
po Runtimelnternal.WorryCallDebugger["Map out of bounds"] ENDLOOP;
Processinternal.Disablelnterrupts[]; -- protect log and requeue
Log[page, state.v.dest]; -- remove this someday...
-- Simulate naked notify (recall interrupts are disabled):
BEGIN OPEN cond: LOOPHOLE[faultOccurred, PSB.Condition];
IF cond.tail = PSB.Empty THEN cond.wakeup « TRUE ELSE NOTIFY faultOccurred;
END;
-- Add this process to the fault queue and reschedule
ProcessOperations. EnableAndRequeue[
@PSB.PDA.ready, @queueFaulted, ProcessOperations.ReadPSB[]];
RETURN WITH siate.v
END;

Await: PuBLIC ENTRY PROCEDURE RETURNS [VM.PageNumber] =
BEGIN .
p: PSB.Handle;

Do
IF queueFaulted ~ = [tail: PSB.Empty] THEN
BEGIN
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p « ProcessOperations.IndexToHandle[
PSB.PDA[ProcessOperations.IndexToHandle[queueFaulted.tail]] link.next];
ProcessOperations.Requeue[@queueFaulted, @queueNoticed, pj;
wiTH PSB.PDA[p].state seLecT local FRoM local => RETURN[unused]; ENDCASE;
END;
waIT faultOccurred;

ENDLOOP
END;

Restart: PUBLIC ENTRY PROCEDURE [interval: VM.Interval] =

gﬁgt: PSB.Handle = ProcessOperations.IndexToHandle[queueNoticed.tail];
p, pLink: PSB.Handle;
ir queueNoticed ~ = [tail: PSB.Empty] TH=N
FOR p ¢« ProcessOperations.IndexToHandle]
PSB. PDA[ProcessOperatnons IndexToHandle[queueNoticed.tail]]Jink.next],
pLink po
pLink « ProcessOperations.IndexToHandle[PSB.PDA[p].link.next];
witH PSB.PDA[p].state seLecT local FrRoM
local =>
IF unused IN finterval. page .interval.page + interval.count) THEN
ProcessOperations.Requeue[@queueNoticed, @PSB.PDA.ready, pl;
ENDCASE; '
IF p = plast THEN EXIT
ENDLOOP;
END;

-- Event log (for debugging)

Event: TYPE = RECORD [
page: VM.PageNumber,
process: PSB.Handle,
local: poINTER TO local PrincOps.Frame,
global: PrincOps.GlobalFrameHandle,
pc: PrincOps.BytePC};
IEvent: Tyre = [0..20);
rgEvent: ARRAY IEvent oF Event « ALL{[0, PSB.nullHandle, NiL, nit, [O]]];
pEvent: POINTER TO Event « @rgEvent[FmST[!Event]]'
Log: INTERNAL PROC [
page: VM.PageNumber, trapee: POINTER TO local PrincOps.Frame] = INLINE
- pEvents « ,
Ipage, ProcessOperations.ReadPSB]], trapes, trapee.accesslink, trapee.pc];
pEvent «

iF pEvent = @rgEvent[LasT[IEvent]] Then @rgEvent[FirsTIEvent]]
ELSE pEvent + size[Event];
END;
-- Initialization

SDDefs.SD[SDDefs.sPageFault] + PageFaultTrap;
END.

June 12, 1978 9:46 AM
June 20, 1978 10:53 AM
**ation of naked notify
June 23, 1978 1:30 PM

McJones Create file
" McJones Replace "mark bit" with two queues; add correct simul

McJones Remove RestartQuantifier

9-Sep-80 13:03:09 . 2
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July 25, 1978 5:53 PM McJones Trap didn't set state.dest (or .source); Restart traversed
**queue incorrectly

September 19, 1978 12:03 PM McJones Add eventiog

March 28, 1979 10:10 AM McJones Initialization of rgEvent clobbered following words
April 28, 1980 10:59 AM. Forrest  FrameOps = >Frame, ControlDefs = >PrincOps, TrapOp
**s = >Trap. PSBDefs = >PSB, ProcessOps = DProcessOperations; rearrange logging code a bit usi
**ng an INLINE; use ALL construct to initialize log table

June 10, 1980 8:27 AM Forrest  Detect -1 parameter to PageFaultTrap

August 26, 1980 7:07 PM . McJones New PSB, ProcessOperation

v
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Swaooer)Res:dentMemorvlmol mesa (Iast ed/fed bv Forrest on Aor// 28 1 980 9_57 AM)

- Note No lrame heap ALLOC s may be executed w:thm any ENTRY procedures in this momtor s
**o that they may be called from the allocation trap handler. If this rule were not followed, we cou
**/d get an allocation trap when we held the monitor lock, thus making AllocateMDS inaccessible
**to the allocation trap handler. Please see comments in ResidentMemory.mesa.

DIRECTORY i .
CachedRegioninternal: FroM "CachedRegioninternal” usiNG [

AllocateMStoreRuthlessly], ,
Environment: FrRoM "Environment" using [bitsPerWord, PageCount, PageNumber],
Frame: FROM "Frame" USING [GetReturnLink, SetReturnkink],
Inline: FROM "Inline" usING [LowHalf],
MStore: FrRoM "MStore" using [Deallocate],
PrincOps: FrROM "PrincOps” usiNG [Port],
Process: FRoM "Process” USING [InitializeMonitor],
ResidentMemory: FROM "ResidentMemory",
Runtimelnternal: FRoM "Runtimelnternal” using [WorryCallDebugger],
SimpleSpace: FrRoM "SimpleSpace" using [AllocateVM],
Space: FROM "Space" usiNG [defaultWindow],
StoragePrograms: FROM "StoragePrograms" USING [
DescribeSpace, LongPointerFromPage, IpMDS, outlaw, PageFromLongPointer,
pageMDS],
Utilities: FroMm "Utilities" using [Bit, Bitindex, BitGet, BitPut],
VM: FrROM "VM" usiNG [Interval];

ResidentMemorylmpl: MONTOR LOCKS residentMemorylLock
IMPORTS
CachedRegionlnternal, Frame, Inline, MStore, Process, Runtimelnternal,
SimpleSpace, StoragePrograms, Utilities
exPORTS ResidentMemory, StoragePrograms
sHARES ResidentMemory =
BEGIN OPEN Environment, ResidentMemory;
-- Parameters:
countMax: PageCount = 40; -- amount of VM allocated for each location.
-- Variables:
residentMemoryLock: PUBLIC MONITORLOCK; -- (PRIVATE in interface)
locationData: TYPE = RECORD [
page: PageNumber, -- starting page of VM area.
allocationMap: ARRAY [0..(countMax + bitsPerWord - 1)/bitsPerWord) oF
CARDINALY; -- PACKED ARRAY OF BOOLEAN in Mesa 6.
firsto4K: locationData;
mds: locationData; ,
hyperspace: locationData;
locations: ARRAY Location oF POINTER TO locatienData «
[@first64K,
ir StoragePrograms.pageMDS = PageNumber[0] THEN @firsiB4K ELSE @mds,
@hyperspace]; ) '
free: Utilities.Bit = Utilities.Bit[0];
-- for allocationtap. A free page is unmapped.
* busy: Utilities.Bit = Utilities.Bit[1];
j: Utilities.Bitindex;
--StoragePrograms.--
InitializeResidentMemoryA: PUBLIC ENTRY PROCEDURE =

BEGIN
Process.InitializeMcnitor[@residentMemoryLock];

Initializeinternal(];
END;
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Initializelnternal: ENTRY --so InitializeAllocate can be ggl{egf-:pac_)c_:gpgng =
INLINE
BEGIN
location: Location;
FOR location N Location bo
opeN loc: locaticns[location];
FOR j IN [0..countMax) po
Utilities.BitPut[free, @locations{location].allocationMap, j]; EnpLOOP;
IF ~(location = mds anD locationsImds] = locationsffirst64K])
--{if MDS = first64K, we don't allocate twice)-- THEN
loc.page « SimpleSpace.AllocateVM[countMax, location};
ENDLOOP;
[ « InitializeAllocate[l; -- allocate frame; initialize PORT.
[I « InitializeAllocateMDS[}; -- allocate frame; initialize PORT.

END;
--StoragePrograms.--

InitializeResidentMemoryB: PUBLIC ENTRY PROCEDURE =
-- tells Swapper about resident memory spaces.
BEGIN
location: Location;

FOR location in Location po
IF ~(location = mds AnD locations{mds] = locations[first64K]) THen
StoragePrograms.DescribeSpace]
StoragePrograms.outlaw, locations{location].page, countMax,
Space.defaultWindowl;
ENDLOOP;
END;

allocatelnternal: pusLic --INTERNAL--Allqcatelnternal «
-- (PRIVATE in interface) ("« due tc cempiler glitch)
-- Guaranteed not to do an ALLOC from the frame heap.
[LOGPHOLE[@ AwaitAllocateRequest]]; -- an indirect control link to the PORT.
AwaitAllocateRequest: --RESPONDING--PORT [Ip: LONG POINTER TO UNSPECIFIED]
RETURNS [where: Location, pages: PageCount];
-- args/results maich allocatelnternal (but swapped).
Initialize Allocate: INTERNAL PROCEDURE RETURNS [Ip: LONG POINTER TO UNSPEC!FIED]
--to match PORT args-- =
BEGIN
where: Location;
pages: PageCount;
LOOPHOLE[AwaitAllocateRequest, PrincOps.Port].dest « Frame.GetReturnLink(];
-- set my PORT call to return to my caller on call below.

DO
--FOREVER-- )
-- Return result; Await new request; Process it;
[where, pages] « AwaitAllocateRequestip];
Frame. QetReturank[LOOPHOLE[AwaxtAIlocateRequest PrincOps.Port].dest];
--for debuggsr
--scope of loc: --
BEGIN OPEN loc: locations[where];
start, pagelnRun: CARDINAL;
For start « 0, pagelnRun + 1 wHILE start + pages < countMax bo
-- look for good starting page..
FOR pagelnRun IN [start.start + pages) bo
--look for pages contiguous pages..
¥ Utilities.BitGet[@loc.allocationMap, pagelnRun] = busy THEN EXIT;
-- pagelnRun must survive loop exit.
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REPEAT END.
FINISHED =D -- found pages contiguous free pages. LOG ' .
BEGIN . Time: April 16, 1980 8:52 AM  By: Knutsen Action: Created file from PilotControf of Mar

CachedRegionlinternal.AllocateMStoreRuthlessly[
VM.interval[loc.page + start, pages}];

FOR pagelnRun IN [start..start + pages) bo
Utilities.BitPut[busy, @loc.allocationMap, pagelnRun]; ENDLOOP;

Ip « StoragePrograms.LongPointerFromPage[loc.page + start];

GO 710 Done;

END;

ENDLOOP;
REPEAT -- (not enough contiguous pages beginning at start)

**ch 11, 1980. Added InitializeResidentMemoryA/B. Namas changed to AllocateMDS, FreeliDS.

**Implement Free. Make Allocate alloc in first64K and hyperspace, as well as MDS. Made Allocat
**+e, AlocateMDS coroutines.

Time: April 28, 1980 9:56 AM  By: Forrest Action: ControlDefs = >PrincOps, FrameOps
** =) Frame

FINISHED =2

DO
Runtimelnternal.WorryCallDebugger["Out of VM for resident memory"L])
ENDLOOP; -- (S0 just increase countMax.)

ENDLOOP; .
EXITS Done =2 NULL;
END --scope of loc--

ENDLOOP;
END;

Free: PUBLIC ENTRY PROCEDURE [

where: Location, pages: CARDINAL, Ip: LONG POINTER] =

BEGIN OPEN loc: locations|[where];

start: carbiNaL = StoragePrograms.PageFromlongPointer[lp] - loc.page;

pagelnRun: CARDINAL;

MStore.Deallocate|
interval: VM.Interval[loc.page + start, pages], promised' FALSE};

FOR pageinRun IN [start..start + pages) po <
Utilities.BitPut[iree, @loc.allocationMap, pagelnRun} ENDLOOP; : i

END;

allocateMDSInternal: pusLic --INTERNAL--AllocateMDSInternal «
-- (PRIVATE in interface) ("«" due to compiler glitch)
-- Guaranteed not to do an ALLOC from the frame heap.
[LOOPHOLE[@ AwaitAllocateMDSRequest]]; -- an indirect control link to the PORT.
AwaitAllocateMDSRequest: --RESPONDING--PORT {p: POINTER TO UNSPECIFIED]
RETURNS [pages: PageCount];
-- args/results match allocateMDSInternal (but swapped).
Initialize AllocateMDS: INTERNAL PROCEDURE RETURNS [p POINTER TO UNSPECIFIED]
--to match PORT args-- =
BEGIN
pages: PageCount;
LOOPHOLE[AwaitAllocateMDSRequest, PrincOps.Port].dest « Frame.GetReturnLink[];
-- set my PORT call to return to my caller on call below.

DQ-FOR[:‘VER--
-- Return result; Await new request; Process it;
pages « AwaitAllocateMDSRequest[pl;
Frame.SetReturnLink[LOOPHOLE[AwaitAllocateMDSRequest, PrincOps.Port].dest];
-- for debugger
p « Inline.LowHalf[allocatelnternal[mds, pages].lp - StoragePrograms.IlpMDS];
ENDLOOP;

END;
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-- Swapper>SimpleSpacelmpl.mesa (last edited by Knutsen on September 2, 1980 2:52 PM)
-- This module is structurally at a level above the Swapper, and below the FilaMgr. Itis of type “C
**ached Descriptor", but the items exported to StoragePrograms must be Initially Resident.

DIRECTORY

CachedRegion usiNGg [
Apply, BackFileType, Desc, forceQut, Insert, kill, Operation, Outcome, pin,
unmap],

CachedSpace usiNG |
Desc, Get, Handle, handleNull, Insert, Level, SizeSwapUnit, Update],

Environment using [maxPagesIinMDS],

File using [nulllD, write],

Inline using [BITAND],

MStore using [Deallocate, Relocate],

PageMap usinG [flagsNone, flagsWriteProtected],

PilotSwitches using [switches --.u--],

SimpleSpace,

Space using [defaultWindow, Handle, PageCount, PageNumber, WindowOrigin],

StoragePrograms USING [
countHyperspace, createSimpleSpace, empty, EnumerateStartList, pageHyperspace,
pageMDS, SpaceOptions, StartListProc, tableBase],

VM usinGg [Interval];

SimpleSpacelmpl: PROGRAM )
IMPORTS
CachedRegion, CachedSpace, Inline, MStore, PilotSwitches, StoragePrograms

EXPORTS SimpleSpace, StoragePrograms
SHARES File --USING [Capability]-- =
BEGIN OPEN SimpleSpace;
-- + +Space. + + Handle: PUBLIC TYPE = CachedSpace.Handle; + + can’t do this because of
**a name confict between Space.Map and SimpleSpace.Map, etc.
-- Handle: TYPE = CachedSpace.Handle; + + can't do this because of a name confict berween
**Space.Handle “warning: Handle is private but matches an export”
SimpleSpaceHandle: Tvyre = CachedSpace.Handle;
locationData: TYyPE = RECORD [total: VM.Interval, largestHole: VM. lnterval]
locations: ARrAY Location oF POINTER TO locationData;
first84K, mds, hyperspace: locationData;
initializationDisabled: BOOLEAN « FALSE;
Bug: PRIVATE ERRCR [BugType] = CODE;
BugType: Tvre = {
badQutcome, initializationDisabled, memoryOverflow, notEndRegion,
regionCacheOverflow, spaceCacheOverflow, spaceDMissing, notSimpleSpace};
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nuliSpaceHandle: puaLic Space.Handle « LOOPHOLE[CachedSpace.handleNull};
-- for use before Space.nullHandle is initialized.
InitializeSimpleSpace: PUBLIC PROCEDURE]] =
BEGIN . :
InitializeLocations: StoragePrograms.StartListProc --findex]-- =
-- Initializes allocator data from empty spaces in StartPilot-allocated memory.

BEGIN
wiTH e: StoragePrograms.tableBase[index] SELECT FROM
space =>

IF e.type.class = empty THEN
DescriveSpace]
StoragePrograms.empty, e.vmpage, e.pages, Space.defaultWindow];
ENDCASE;
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END; :
- Total VM Interval Largest Hole
first64K « [[Space.PageNumber[0], Environmant.maxPagesinMDS], [0, 0;
mds «
[[StoragePrograms.pageMDS, Environment.maxPagesinMDS],
[StoragePrograms.pageMDS, 0]];
hyperspace «
[[StoragePrograms.pageHyperspace, StoragePrograms.countHyperspace],
[StoragePrograms.pageHyperspace, 0]};
locaticns «
[first64K: @firste4K,
mds:
IF StoragePrograms.pageMDS =
_ hyperspace: @hyperspace};
StoragePrograms.EnumerateStartList[initializel. ocations];
END; :

first64K.total.page THEN @first64K ELSE @mds,

. AllocateVM: pUBLIC PROCEDURE [count: Space.PageCount, location: Location]

RETURNS [page: Space.PageNumber] =

. BEGIN OPEN loc: locations{location];

IF ‘count > loc.largestHole. count THEN ERROR Bug[memoryOverflow];
-- free space exhausted.

page « loc.largestHole.page;

loc.largestHole.page « loc.largestHole.page + count;
loc.iargestHele.count « loc.largestHole.count - count;

END;

DescribeSpace: PUBLIC PROCEDURE [
options: StoragePrograms.SpaceOptions, page: Space.PageNumber,
count: Space.PageCount, window: Space.WindowOrigin] =
BEGIN
DescribeSpacelnternal[options, page, count, window, SimpleSpace.noSwapUnits};
END;

DescribeSpacelnternal: PROCEDURE [
options: StoragePrograms.SpaceOptions, page: Space.PageNumber,
count: Space.PageCount, window: Space.WindowOrigin,
sizeSwapUnit: SimpleSpace.SizeSwapUnit] =
BEGIN CPEN StoragePrograms;
location: Location;
regionVictim: CachedRegion.Desc;
space, spaceVictim: CachedSpace.Desc;
leveiPrimarySpace: CachedSpace.Level =
-- (VM is at level 0, MDS is at level 1.)
IF page iN
[StoragePrograms.pageMDS..StoragePrograms.pageMDS +
Environment.maxPagesIinMDS) THEN 2 ELSE 1;
writeProtected: BOOLEAN = Inline.BITAND{windovs.file.permissions, File.write] =
0;
IF initializationDisabled THEN ERROR Bugl[initializationDisabled];
IF count = 0 THEN RETURN;
IF options.mStoreDeailocate THeEN
MStere.Deallocateinterval: [page, count], promised: FALSE];
IF options.emptyinterval THeN --update aflocator data--
FCr Iccation v Location po
oreN loc: locations[location];
IF count > loc.largestHole.count AND page > = loc.total.page ArD
page + count <= loc.total.page + loc.total.count THEN

2-Sep-80 14:53:02
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loc.largestHole « [page: page, count: count];
ENDLOOP;
IF options.createRegion AND
(PilotSwitches.switches.u = up oOr options.pinRegionD) THEN

BEGIN
leveiRegion: CachedSpace.Level =

levelPrimarySpace + (iF options.subspace THEN 1 ELSE 0);
regionVictim « CachedRegion.Insert]
[interval: [page, count], level: levelRegion,
levelMapped: levelPrimarySpace,

hasSwapUnits: sizeSwapUnit ~= SimpleSpace.noSwapUnits, dTemperature:,

--don't care
dPinned: options.pinRegionD, dDirty: TRUE,
state:
SELECT TRUE FROM
options.pinned => inPinned,
options.initiallyResident => inSwappableWarmest,
options.mapped => outAlive,
ENDCASE => unmapped, writeProtected: wnteProtected
needsLogging: FALSE, beingFlushed: FaLsE]];
IF regionVictim.dDirty THEN ERROR Bug[regionCacheOverilow];
IF options.initiallyResident anD writeProtected THEN
-- The following depends on Relocate NOT temporarily vacating the pages
[l « MStore.Relocate]
interval: [page, count], pageDest: page, flagsKeep: PageMap.flagsNone,
flagsAdd: PageMap.flagsWriteProtected];
-- write protect the pages now in memory.

END;
IF options.createSpace AND
(PilotSwitches.switches.u = up Or options.pinRegionD) THEN
BEGIN
space «
[interval: [page, count], level: levelPrimarySpace,
dPinned: options.pinSpaceD, dDirty: TRUE, pinned: cptions.pinned,
state: IF options.mapped THeEN mapped ELSE unmapped,
writeProtected: writeProtected, - (ok if state = unmapp<0.)
hasSwapUnits: sizeSwapUnit ~ = SimpleSpace.noSwapUnits,
sizeSwapUnit: Max[1, sizeSwapUnit],
-- (avoid illegal swap unit size of 0)
dataOrFile: file, pageRover: page,

vp: long[window: window, countMapped: count, transaction: LOOPHOLE[O]]].

-- transaction is don’t care, and Transaction.nullHandle is not initialized yet.
CachedSpace.Insert[@spaceVictim, @spacel];
IF spaceVictim.dDirty THEN ERROR Bug[spaceCacheOverfiow];
END; :
END;

HandleFromPage: PuBLIC PROCEDURE [page: Space.PageNumber]
ReTURNS [handle: Space.Handle] = {
RETURN|
LOOPHOLE[SimpleSpaceHand!e]
level:
IF page IN
[StoragePrograms.pageMDS..StoragePrograms.pageMDS +
Environment.maxPagesinMDS) THEN 2 ELSE 1,

page: pagelil};
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SuperFromPage: PUSLIC PRCCEDURE [page: Space.PageNumber]
ReTurNS [handle: Space.Hand!e, superPage: Space.PageNumber] = {
IF page IN

[StoragePrograms.pageMDS..StoragePrograms.pageMDS +
Environment.maxPagesinMDS} THaN
RETURN[
handie: LOGPHOLE[SimplaSpaceHandie]
level: 1, page: StoragePrograms.pageMDS]],
superPage: StoragePrograms.pageMDS]

ELSE
RETURN][
handle: LOOPHOLE[SimpleSpaceHzandlg|
level: O, page: FirsT[Space.PageNumber}]],
superPage: FIRsT[Space.PageNumber]}};

B e e L L T e L L T e el

-- SimpleSpace implementation:
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ApplyToSpace: PROCEDURE [
spaceD: PoiNTER TO CachedSpace.Desc, operation: CachedRegion.Operation] =

-- Performs, in ascending order, opsration {successfully) for each swap unit of the spac

*xtly as required by CachedRegion.Apply).
BEGIN
page, pageNext: Space.PageNumber;

outcome: CachedRegion.Qutcome;

FOR page <« spaceD.interval.page, pageNext wHILE page <
spaceD.interval.page + spaceD.interval.count no
--for all swapUnits.. .

DO
--REPEAT operation UNTIL cutcome = ok or notePinned--
[outcome, pageNext] « CachedRegion.Apply[page, operation];
WITH outcome SELECT FROM
ok, notePinned => ExiT;
retry => NULL; -- go around again

ENDCASE => ERROR Bug[badOutcome];
ENDLOCP;
ENDLOOP;
IF pageNext ~ = spaceD.interval.page + spaceD.interval.count THeN
ERROR Bug[notEndRegion];
END;

Copyln: puUBLIC PROCEDURE [
handle: Space.Handle, window: Space.WindowOrigin,
countMapped: Space.PageCount] =
BEGIN OPEN hnd: LOOPHOLE[handle, SimpleSpaceHandlel;
spaceD, fromSpace: CachedSpace.Desc;
CachedSpace.Get[@spaceD, hnd};

IF spaceD.state = missing or ~spaceD.dPinned THEN ERROR Bug[notSimpleSpace};

fromSpace « spaceD;

-- sets fromSpace.interval, .mapped, and .writeProtected (to kesp swapper happy).

fromSpace.window « window;
" fromSpace.countMapped « min[countMapped, spaceD.countMapped);
ApplyToSpace]
@spaceD,
[ifMissing: report, ifCheckedOut: wait, afterForking: wait,
vp: copyln[from @fromSpacel}l;
END;
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CopyOut: PUBLIC PROCEDURE [
handie: Space.Handle, window: Space.WindowOrigin,
countMapped: Space.PageCount] =
BeGIN oPEN hnd: LOOPHOLE[handle, SimpleSpaceHandle];
spaceD, toSpace: CachedSpace.Desc;
CachedSpace.Get[@spaceD, hnd];
IF spaceD.state = missing OR ~spaceD.dPinned THEN ERROR Bug[notS:mpleSpace]
toSpace « spaceD;
__sets fromSoace /nrerval maooed and. wnteProtected (to keeo swabper haoov)

onace wmdow « wmdow,
toSpace.countMapped « min[countMapped, spaceD.countMapped];
ApplyToSpace]
@spaceD,
[itMissing: report, ifCheckedOut: wait, afterForking: wait,
vp: copyOut[to: @toSpacel]];
END;

Create: pUBLIC PROCEDURE [

count: Space.PageCount, location: Location,

sizeSwapUnit: SimpleSpace.SizeSwapUnit] ReTurns [handle: Space.Handle] =

BEGIN OPEN locations[location];

hnd: SimpleSpaceHandle;

IF count > largestHole.count THEN ERROR Bug[memoryOverilow];

-- free space exhausted

hnd.page « largestHole.page;

hnd.level «
iF hnd.page I [mds.total.page..mds. total.page + mds.total.count) THEN 2
ELSE 1;

largestHole.page « largestHole.page + count;

largestHole.count « largestHole.ccunt - count;

DescribeSpacelnternal{ :
StoragePrograms.createSimpleSpace, hnd.page, count, Space. defauIthdow,
sizeSwapUnit];

RETURN[LOOPHOLE[hnd]};

END;

Disablelnitialization: puBLIC PROCEDURE = {initializationDisabled « TRUE};

ForceOut: pusLic PROCEDURE [handle: Space.Handle] =
BEGIN OFeN hnd: LOOPHOLE[handle, SimpleSpaceHandle];
spaceD: CachedSpace.Desc;
CachedSpace. Cet[@spaceD hnd];
IF spaceD.state = missing OrR ~spaceD.dPinned THEN. ERROR Bug[notSimpleSpace];
ApplyToSpace[@spaceD, CachedReglon forceOut];
END;.

Kill: puBLIC PrROCEDURE [handle: Space.Handle] = .
eeGIN opeN hnd: LOOPHOLE[handle, SimpleSpaceHandle];
spaceD: CachedSpace.Desc;
CachedSpace. Get[@spaceD hnd];
IF spaceD.state = missing or ~spaceD.dPinned THEN ERROR Bug[notSimpleSpace};
ApplyToSpace[@spaceD, CachedRegion.kill];
END;

Map: PUBLIC PROCEDURE [
handle: Space.Handle, window: Space.WindowOrigin, andPin: BOOLEAN,
countMapped: Space.PageCount] =

5

-- If window.file.fiD = nulliD, then we allocate real memory and pin it (no backing file); in this ca
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**se, andPin and countiMapped are ignored.

-- Else (backing file) assumes windew.file is writable and file doesn’t end before space.

BEGIN opex hnd: LOOPHOLE[handle, SimpleSpaceHandle];

spaceD: CachedSpace.Desc;

backFileType: CachedRegion.BackFileType;

CachedSpace.Get[@spaceD, hndj;

IF --spaceD.state = missing OR--spaceD.state ~= unmapped or ~spaceD.dPinned THEN
ERROR Bug[notSimpleSpace];

-- we check for unmaooed here because we will undate the SoaceD before doma Aoolv which

" **would make denggmg harder.

spaceD.window « window; -- either a real window or Space.defaultWindow
IF window.file.fID = File.nulllD THEN
BEGIN --create space with no backing file--
. spaceD.pinned ¢« TRUE;
spaceD.state « mapped; -- this is a convenient lie.
spaceD.writeProtected « FALSE;
-- spaceD.hasSwapUnits is set when the simpleSpace is created.
spaceD.dataOrFile « data;
spaceD.countMapped « spaceD.interval.count; -- this is a convenient lie.
backFileType « none;

END
ELSE . o
BEGIN --create space with backing file--

spaceD.pinned « andPin;
spaceD.state « mapped;
spaceD.writeProtected «
(Inline.BITAND[window.file.permissions, File.write] =
-- spaceD.hasSwapUnits is set when the simpleSpace is created.
spaceD.dataOrFile « file;
spaceD.countMapped «
IF countMapped = defaultCount THEN spaceD.interval.count ELSE countMapped;
backFileType « file;
END;
IF ~CachedSpace.Update[@spaceD].found THEN ERROR Bug{spaceDMnssnng]
ApplyToSpace|
@spaceD,
[ifMissing: report, ifCheckedOut: wait, afierForking:,
vp: map|
spaceD.level, backFileType, spaceD.writeProtected, --andNeedsLoggmg -~
FaLSE]l];

- IF backFileType = file AND andPin THEN

ApplyToSpace[@spaceD, CachedRegion.pin};
END;

Unmap: pusLic PROCEDURE [handle: Space.Handle] =
BEGIN OPEN hnd: LOOPHOLE[handle, SimpleSpaceHandle];
spaceD: CachedSpace.Desgc;

CachedSpace.Cet[@spaceD, hnd];
IF --spaceD.state = missing OR--spaceD.state ~= mapped or ~spaceD. dened THEN

ERROR Bug[notSimpleSpace];

-- we check for unmapped here because the Swapper can't.
ApplyToSpace[@spaceD, CachedRegion.unmap];
spaceD.pinned ¢ FALSE;
spaceD.state « unmapped; :
ir ~CachedSpace.Update[@spaceD].found THEN ERROR Bug[spaceDMissing];
END;

END.
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LOG
(For earlier-log entries, see Pilot 4.0 archive version.)
April 16, 1380 12:27 PM Knutsen Added InitializeSimpleSpace, AllocateVM; fix up for no

**nzero MDS; implement simpleSpaces with swap units.

July 1, 1980 5:32 PM Knutsen New StartPilot/StartList; different SpaceOptions; move handling o
**f empty spaces to InitializeSimpleSpace; fix bug unmapping spaces w/ swapUnits; export nullS

**paceHandle.

July 14, 1880 5:22 PM Gobbel  Made compatible with new CachedRegion.Desc, make

**Unmap do equivalent of ApplyTolnterval so we get all swap units.

July 16, 1980 2:43 PM Gobbel Made DescribeSpacelinternal lock at U switch and pinn
**ed boolean before making new cache entries.

July 19, 1980 1:03 PM McJones Added missing " = CODE" to definition of Error.

. July 1, 1980 5:32 PM Knutsen Made compatible with new CachedRegion.Desc.

September 2, 1980 2:52 PM Knutsen Implemented Kill, Copyin, CopyOut. Handle swap units
**in region. Pagef[] now an inline. Tried to convert to exported type Handle.. so sorry, Compiler w
**on't allow! : .
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-- SwapBuftferlmpl.mesa (last edited by: McJones on: September 23, 1980 4:01 PM)

DIRECTORY
SwapBuffer usinG [],

Environment UsSING [Base, bitsPerWord, first64K, Word],
Inline using [BITAND, BITNOT, BITOR, BITSHIFT],
PageMap using [flagsVacant, GetF],

ResidentHeap using [MakeNode],

Runtime using [CallDebugger},

Runtimelnternal using [WorryCallDebugger],
SimpleSpace usiNG [AllocateVM],

Space using [defaultWindow],

SpecialSpace usiNGg [realMemorySize],
StoragePrograms usiNG [DescribeSpace, outlaw],
SwapperPrograms uUSING [],

VM usinG [Interval, PageCount, PageNumber, PageOffset]
Zone USING [Status];

SwapBufferlmpl: MONITOR
IMPORTS
Inline, PageMap, ResidentHeap, Runtime, Runtlmelnternal SimpleSpace,
SpecialSpace, StoragePrograms
ExPORTS SwapBuffer, SwapperPrograms
SHARES PageMap =
BEGIN

Status: Tyre = {free, busy}; --i.e. Oisfree

pageBuffer: VM.PageNumber;

countBuffer: VM.PageCount;

pAllocationMap: LONG POINTER TO ARRAY [0..0) OF Environment.Word;
deallocation: COnNDITION;

Error: PROCEDURE =
BEGIN

DO
Runtimelnternal.WorryCallDebugger[" SwapBufferlmpl consistency check"L]
ENDLOOP A
END;

InitializeSwapBuffer: PUBLIC PROCEDURE =

BEGIN .
allocMapSize: CARDINAL;

node: Environment.Base RELATIVE POINTER;
s: Zone.Status;
W. CARDINAL;
countBuffer « SpecialSpace.realMemorySize;
-- big enough to hold all of real memory.
pageBuffer « SimpleSpace.AllocateVM[countBuffer, hyperspace};
StoragePrograms.DescribeSpace[
StoragePrograms.outlaw, pageBuffer, countBuffer, Space.defaultWindow];
-- tells Swapper about swap buffer space.
allocMapSize «
{countBuffer + Environment.bitsPerWord - 1)/Environment.bitsPerWord;
[node, s] « ResidentHeap.MakeNodefallocMapSize];
iF s ~= okay THEN Runtime.CallDebugger["Resident heapfull"L],
pAllocationMap « @Environment.firsté4K[node];
For w IN [0..allocMapSize) bo pAllocationMap[w] « O ENpLCOP;
-- SetBlock would be handy
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END;

Allocate: puBLIC ENTRY PROCEDURE [count: VM.PageCount]
RETURNS [interval: VM.Interval} =
BEGIN
offsetPage: VM.PageOifset;
offsetOffset: ViM.PageCifset;

BoO
-- until enough space is available

FOR offsetPage « 0, offsetPage + offsetOffset + 1 wHiLE offsetPage + count
{= countBuffer DO

BE -
FOR offsntOffset iN [0..count) po

IF GetStatus{offsetPage + offsetOffset] ~= free THEN co TO HoleTocSmall
ENDLOOP;.

For offsetOffset N [0..count) Do
SetStatus[ofisetPage + offsetOffset, busy] ENDLOOP;

reTurN[[pageBuffer + offsetPage, count]]

exiTs HoleTooSmall => NutL

END
ENDLOOP;

wAIT deallocation

ENDLOOP
END;

Deallocate: pusLIC ENTRY PROCEDURE [interval: VM.Interval] =

BEGIN -

offset: VM.PageOifset;

--assert--

iF interval.page ~IN [pageBuffer..pageBuffer + countBuffer) or
interval.page + interval.count ~iN [pageBuffer..pageBuffer + countBuffer]
THEN Error[}; .

FOR offset IN [0..interval.count) bo
--assert--
IF Page[!]vlap.GetF[interval.page].valueOld.flags ~ = PageMap.flagsVacant THeN

Error};

SetStatusfinterval.page - pageBuffer + offset, free];
ENDLOOP;

BROADCAST deallocation;

END;

GetStatus: prRoceburE [offset: VM.PageOfiset] ReTurns [Status] =
BEGIN
W CARDINAL = ofiset/Environment.bitsPerWord;
bit: Environment.Word = Inline.BITSHIFT[
1, offset MoD Envircnment.bitsPerWerd];
RETURN[IF Inline. BITAND[pAllocationMap[w], bit] = O THEN free ELSE busy]
END; ,

SetStatus: pProceDURE [offset: VM.PageOifset, status Status] =

BEGIN
wc CARDINAL = offset/Environment.bitsPerWord;

bit: Envirenment.Word = Inline.BITSHIFT[
1, offset Mop Environment.bitsPerWord];

pAllocationMap[w] « Inline.BITOR]
Inline.BITAND[pAliocationMap[w}], Inline.BITNOT [bit]],
IF status = free THEN O ELSE bit]

END;
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END.
May 22, 1978 10:57 AM McJones
August 4, 1978 9:42 AM McdJones

**jon variable

August 18, 1978 11:53 AM McJones
September7, 1978 10:42 AM  Redeli
September 8, 1978 2:00 PM McdJones
October 5, 1979 9:03 AM McJones
Aprit2, 1980 1:54 PM Knutsen
September 23, 1980 12:15 PM McJones
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Create file
Allocate allocationMap locally; add initialization, condit *

Initialization followed module END!

Allow allocation/deallocation of zero-length buffers
Fix check for end of intervalBuffer in Allocate
Allocation map in heap : :

Add InitializeSwapBuffer

Check that buffer is not mapped in Deallocate
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-- Swapper>SwapperExceptionimpl.mesa (last edited by: Forrest on: April 28, 1980 10:19 AM)

DIRECTORY
CachedRegion: FRoM "CachedRegion" usiNnG [Operation, Quicome],
Frame: FroM "Frame" usinG [Alloc, Freg],

Runtimelnternal: FroM "Runtimelnternal” using [MakeFsi],
SwapperException: FroM "SwapperException”,
SwapperPrograms: FRoM "SwapperPrograms”,

VM: FROM "VM" usiNg [PageNumber];

SwapperExceptionimpl: MONITOR
MPORTS Frame, Runtimelnternal exrorTs SwapperException, SwapperPrograms =
BEGIN OPEN SwapperException;
QE: TYPE = RECORD [
pQEPrev: ponTER TO QE,
page: VM.PageNumber,
operation: CachedRegion.Opeération,
outcome: CachedRegion.Outcome];
PQE: TYPE = POINTER TO QE;
fsiQE: carDINAL = Runtimelnternal.MakeFsi[size[QE]];
pQELast: PQE « NiL; -- points to last of fifo queue of exception reports
report: CONDITION;
Await: PUBLIC ENTRY PROCEDURE
RETURNS [
page: VM.PageNumber, operation: CachedRegion.Operation,
outcome: CachedRegion.Outcome] =

BEGIN

pQE, pQENext: PQE;

-- Wait for queue nonempty

wHILE pQELast = NiL DO WAIT report ENDLOOF;

-- Remove first report from queue and return it

FOR pQE « pQElast, pQE.pQEPrev whiLE pQE.pQEPrev ~= NiL DO
pQENext « pQE enpLOOP;

[, page, operation, outcome] « pQE®; )

IF pQE = pQELast THEN pQELast « niL ELsE pQENext.pQEPrev « ni;

Frame.Free[pQE]

END;

Report: PUBLIC ENTRY PROCEDURE [
-page: VM.PageNumber, operation: CachedRegion.Operation,
outcome: CachedRegion.Qutcome] =

BEGIN
-- Add report to end of queue

pQE: PQE = LOOPHOLE[Frame.Alloc[fsiQE], PQE];
pQEr « [pQELast, page, operation, outcome];
pQELast « pQE;

NOTIFY report

END;

END.

LOG

Time: June 6, 1978 3:31 PM By: McJones Action: Created file (stub only)

Time: July 31, 1978 10:53 AM  By: McJones Action: Replace stubs with real implementati
* ton

Time: April 28, 1980 10:18 AM By: Forrest Action: FrameOps =2 Frame.
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-- Swapper>SwapperControl.mesa (last edited by Knutsen on April 15, 1980 12:05 PM)

DIRECTORY
CachedRegion: From "CachedRegion" USING [

age, Apply, Qutcome, pagefault, pageTop],
Envircnment: FrRoM "Environment" usina [PageCount, PageNumber],
MStore: FrRoM "MStore" using [AwaitBelowThreshold, SetThreshold],
PageFault: FRom "PageFault”" using [Await],
Process: FROM "Process" USING [Detach, Yield],
Runtime: From "Runtime" usinGg [CaliDebugger],
StoragePrograms: FrRoM "StoragePrograms”,
SwapperException: FROM "SwapperException” usiNg [Report],
SwapparPrograms: FROM "SwapperPrograms" USING [
CachedRegionlmplB, CachedSpacelmpl, PageFauItlmpl InitializeSwapBuffer,
SwapperExceptionimpl, SwapTaskimpl];

SwapperControl: PROGRAM
IMPORTS
CachedRegion, MStore, PageFault, Process, Runtime, SwapperExceptxon,
SwapperPrograms
EXPORTS StoragePrograms =
BEGIN
PageFaultProcess: PROCEDURE =

BEGIN
page: Environment.PageNumber;

outcome: CachedRegion.Qutcome;
DO
page « PageFauit.Await[];
outcome « CachedRegion.Apply[page, CachedRegion.pagefault].outcome;
-- Starts region coming in, faulting process will be woken up when itisin..
" WITH outcome SELECT FROM
ok => NuLL;
regicnDMissing, spaceDMissing, error =>
SwapperException.Repori[page, CachedRegion.pagefault, outcome};
ENDCASE => ERROR

ENDLOOP
END;

ReplacementProcess: PUBLIC PROCEDURE [threshold: Environment.PageCount] =

BEGIN

deadlockPasses: CARDINAL = 1000; -- meant to be about 60 sec of trying.
passes: CARDINAL;

newCycle: BOOLEAN;

nage, pageNext: Environment.PageNumber;

outcome: CachedRegion.Outcome;

MStore.SetThreshold[threshotld];

page + FirsT[Environment.PageNumber];

passes « 0;

DO

--FOREVER--

newCycie « MStore.AwaitBelowThreshold[];

IF newCycle THEN passes « 0;

[outcome, pageNext] « CachedRegion.Apply[page, CachedRegion.age];

-- ages this region. It itis old enough, it will be swapped out.

SELECT outcome.kind FROM
oK => NuLL;
spaceDMissing => SwapperException.Report[page, CachedRegion.age, outcomej;
ENDCASE =2 ERROR;

i pageNext < CachedRegion.pageTop THEN page « pageNext
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ELSE
BEGIN .
page « rirsT[Environment.PageNumber];

IF {passes « passes + 1) >= deadlockPasses THEN
Runtime.CallDebugger["No regions to swap out!"];
Process.Yield[}; -- give others a chance to finish..

END;

ENDLOOP
END;

“InitializeSwapper: PUBLIC PROCEDURE [pMaplogDesc: LONG POINTER TO UNSPECIFIED] =
BEGIN
-- CachedRegionImplA is started by PilotControl (see StoragePrograms).

-- MStorelmpl is started by PilotControl (see StoragePrograms).

-- SimpleSpacelmpl is started by PiiotControl (see StoragePrograms).
-- Residentiemorylmpl is started by PilotControl (see StoragePrograms).
-- ResidentHeaplmpl is started by PilotControl (see StoragePrograms).
START SwapperPrograms.CachedSpacelmpl;

sTAaRT SwapperPrograms.CachedRegionimplB[pMapLogDesc];
SwapperPrograms.InitializeSwapBuffer(};

-- (CachedSpacelmpl must be started first.)

START SwapperPrograms.PageFaultimpl; -

START SwapperPrograms.SwapTaskimpl;

START SwapperPrograms.SwapperExceptionImpl;
Process.Detach[rFork PageFaultProcess[]];

:- (ReplacementProcess is forked elsewhere.)

END;

END.
LOG *
For earlier log entries see Teak archive version.
Time: January 31, 1980 1:03 PM By: Knutsen/Mcdones
**che parameters/switch to InitializeSwapper starting interface.
Time: February-21, 1980 6:53 Plj By: Knutsen Action: Implement Region Cache
**parameters. Don't START MStorelmpl (now started by PilotControl).
Time: March 20, 1980 12:50 PMBYy: Knutsen Action: Made ReplacementProcess detsct d
**eadlocks.
Time: April 15, 1980 12:05 PM By: Knutsen
**PilotControl.

Action: Add Region Ca

Action: Various components started early by
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-- Swapper>SwapTaskimpl.mesa (last edited by Forrest on April 28, 1980 11:31 AM)

-- Things to consider:

-- 1) When converting to multi-MDS, PState must be long pointer; may only free frame from same
**MDS as allocated it!

-- 2) Change Advance to return region, action, butferPage, and count (or lastFlag) separately

DIRECTORY
CachedRegion: FroMm "CachedRegion" usiNG [Desc],

Frame: FROM "Frame" using [Alloc, Free],

PageMap: FroM "PageMap" using [Flags],
Runtimelnternal: FrROM "Runtimelnternal” using [MakeFsi],
SwapperPrograms: FRoM "SwapperPrograms",

SwapTask: FrRoM "SwapTask",

VM: FrOoM "VM" usiNG [Interval, PageNumber, PageCount];

. .SwapTaskImpI: MONITOR
'MPORTS Frame, Runtimelnternal exrorTs SwapperPrograms, SwapTask sHares SwapTask

BEGIN OPEN SwapTask;

fsiState: carbiNAL = Runtimelnternal.MakeFsi[size[State]];

swapTaskList: PState « ni;

Fork: PUBLIC ENTRY PROCEDURE [
swaplinterval: VM.Interval, flags: PageMap.Flags, bufferPage: VM.PageNumber,
swapCcunt: VM.PageCount, region: CachedRegion.Desc}
RETURNS [forked: BOOLEAN] =

BEGIN
pState: PState;

IF ~(forked « swapCount > 0) THEN RETURN;

pState « LOOPHOLE[Frame.Alloc[fsiState], PState];

pStater « [swapTaskList, swaplinterval, flags, bufferPage, swapCount, region];
swapTaskList « pState;

END;

Advance PUBLIC ENTRY PROCEDURE [interval: VM. lnterval] RETURNS [state: State] =

pStqte pStatePrev: PState;
pState « swapTaskList;

DO
CPEN pState;

--assert--
IF pState = NIL THEN ERROR;
IF interval.page N [bufferPage..bufferPage + swaplnterval.count) THEN EXIT;
pStatePrev « pState;
pState « next;
ENDLOOP;
--assert--
IF pState countRemaining < interval. count THEN ERROR;
pState.countRemaining « pState. countRemamlng - interval.count;
state « pStatet;
IF pState.countRemaining = O THEN

BEGIN .
IF pState = swapTaskList THEN swapTaskList « pState.next

£LSE pStatePrev.next « pState.next;
Frame.Free[pState];
END;

END;

" END.
LOG
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Time: Sometime in March 1978 By: McJones Action: Created file
Time: September 5, 1978 4:39 P4 By: Redell Action: Removed "Action’ records. Added s -
*+wapCount’ argument and ‘forked’ result to Fork. .
Time: October 13, 1979 12:26 PM By: Knutsen Action: Swap task is now a swap -
**unit, not a region.
Time: November 26, 1979 12:20 PM By: Gobbel Action: Advance now uses count i
**nstead of doing one page at a time.
Time: April 28, 1980 11:31 AM By: Forrest Action: FrameOps = > Frame.
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-- Transactions>TransactionLoglmpl.mesa (last edited by Gobbel on September 26, 1980 4:33 P
* ’M)

DIREGTORY
File --USING [xxx]--

Filelnternal --USING [xxx]--

Inline ~USING [xxxJ--
PilotFileTypes --USING [xxx]--
éimpleSpace --USING [xxx]--
épace --USING [xxx]--

’Transaction --USING [xxx]--
,Transaction!nternal --USING [xxx]--
TransactionState --USING [xxx]--

thilitieS --USING [xxx]--

’

Transactionl.ogimpl: PROGRAM

--not a MONITOR. The procedures in this module are only called from inside the monitor of Tra
**nsactionStatelmpl.

IMPORTS Inline, SimpleSpace, Transactioninternal, Utllmes
EXPORTS Transactioninternal
sHARES File --USING[Capability]-- =
BEGIN OPEN Transactionnternal;
bufferSpace: SimpleSpace.Handle;
countBuffer: Space.PageCount = 40;
BugType: Tyre = {illegalLogOperation, logForinactiveTransaction};
Bug: PRIVATE --PROGRAMMING--ERROR [BugType] = CODE;
-- Initialization :
InitializelLogsA: PUBLIC PROCEDURE =
-- Called once at system startup - create simple spaces for later use.

BEGIN

7 disabled THEN RETURN;

bufferSpace « SimpleSpace.Create[countBuffer, hyperspace];
END,

InitializeLogsB: puBLiC PROCEDURE[] =
BEGIN -- may be something here someday-- END;
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" AssureLogRoom: PROCEDURE [

pTrans: LONG POINTER TO active TxDescriptor, countOp: FilePageCount,

fileOps: TransactionState.FileOps] =

-- Assures that there is enough room in the log file for this transaction to hold countOp addition
**al pages.

--1f no log file is allocated yet, allocates a log file for transaction. Uses a preallocated log file if
**one available, else creates one. ‘

-- May raise Volume.insufficientSpace.

BEGIN
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countGrowExtra: FilePageCount = 10;

-- add this much extra when we have to grow a log file.
trUnused: TxDescPir;

IF ~pTrans.filelnUse THEN -- allocate a log file..

EEGIN
FOR txUnused: ValidTxIndex N ValidTxIndex po

--look for an unused, preallocated file..
trUnused « @state[txUnused];
IF ~trUnused filelnUse anp trUnused.logFile ~= File.nulliD THEN
-- found a preallocated file. Swap file info into current transaction.

{

templD: File.ID;

tempPage: FilePageNumber;

templD « pTrans.logFile;

tempPage « pTrans.logFileSize;
pTrans.logFile « trUnused.logFile;
pTrans.logFileSize « trUnused.logFileSize;
trUnused.logFile « templD;
trUnused.logFileSize « tempPage;
Transactioninternal.UpdateStateFile[];
EXITH

REPEAT i
FINISHED => -- have to create a file..

{

pTrans.logFile « fileOps.CreateFile[
(pTrans.logFileSize « countOp + countGrowExtra),
PilotFileTypes.tTransactionLog];

-- may raise Volumea.lnsufiiciantSpace.

Transactioninternal.UpdateStateFile[];

fileOps.MakeFilePermanent[pTrans.logFile]};

.-- (now that we've remembered its D)

ENDLOOP;
pTrans.fileinUse « TRUE;
pTrans.pagefFree « rFirsT[FilePageNumber];
pTrans.countPrevLogEntry « 0;
END;
-- grow the log file as necessary..
IF pTrans.pagefFree + countOp > pTrans.logFileSize THeN -- grow the log file..

tempSize: FilePageCount = countOp + pTrans.pageFree + countGrowExtra;
-- that needed + extra.

fileOps.SetFileSize[pTrans.logFile, tempSize];

-- may raise Volume.insuificientSpace.

pTrans.logFileSize « tempSize}; -- now that we have sufficient space.

END;

Loginternal: PUBLIC PROCEDURE [
txi: ValidTxIndex, op: TransactionState.LogEntryPtr,
fileOps: TransactionState.FileOps] =

. --May raise Volume InsufficientSpace.

BEGIN
entryData: Long POINTER TO LogFileEntryData;

pTrans: TxDescPtr = @state[txil;
countOp: FilePageCount = -- total number of pages to log for this operanon
countLogEntry +
{WITH oper: op SELECT FROM
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seiContents => ShortenPageCount[oper.size],
ENDCASE => 0);
WiTH trans: pTrans SELECT FROM
active =>
BEGIN
AssureLogRoom[@trans, countOp, fileOps];

-- may raise Volume.InsufficientSpace.
WITH Oper: op SELECT FROM
setContents =>
. -- First log the data, then go back and log the operation info. That way, If the operation i
**nfo is in the log file, we know that the following data is also in the log file.

BEGIN
count: FilePageCount;

baselog: File.PageNumber « trans.pageFree + countLogEntry;

-- (skip over header page)

baseData: FilePageNumber « ShortenPageNumber[oper.window.base];
countRemaining: FilePageCount « ShortenPageCount[oper.size];

IF countRemammg >0 --UNTIL count exhausted-- THEN

DO "
count « MIN[countBuffer, countRemaining};

SimpleSpace.Map[
handle: bufferSpace,
window: [[trans.logFile, permissions], baseLog], andPin: FALSE,
countMapped: count];
SimpleSpace.Copyin{
handle: bufferSpace, window: {oper.window file, baseData]
countMapped: count];
SimpleSpace.Unmap[bufferSpace];
baselLog « baselLog + countBuffer;
baseData « baseData + countBuffer;
IF countRemaining < countBuffer THEN EXIT;
ccuntRemaining « countRemaining - countBuffer
ENDLOOP;
END;
create, delete, move, makeMutable, makeTemporary, shrink => nuL;
ENDCASE => ERROR BuglillegalLogOperation);
-- Log the operation info:
SimpleSpace.Map|
handie: bufferSpace,
window: [[trans.logFile, permissions], trans.pageFree], andPin: FALSE,
countMapped: countLogEntry}];
SimpleSpace.Kill[bufferSpace];
entryData « LOOPHOLE[SimpleSpace.LongPointer[bufferSpace]];
BEGIN OPEN e: entryData.logFileEntry;
e.seal « logFileFormatVersion;
e.transactionHandle « e.transactionHandle2 « Handle[trans txEdition, txi];
e.countPrevEntry « trans.countPrevLogEntry; .
e.op « opt;
END;
entryData.checksumData « Checksum{
0, size[LogFileEntry], @entryData.logFileEntry];
SimpleSpace.Unmap[bufferSpace];
trans.pageFree « trans.pageFree + countOp;
trans.countPrevLogEntry « couniOp;
-- remember count of this entry for next time.

END;
ENDCASE => ERROR Bug[logForlnactiveTransaction];

TransactionLoglmpl.mesa. 26-Sep-80 16:33:25 3

TransactionLogimpl.mesa.

END;

END.
LoG
June 2, 1980 2:05 FM
July 21, 1980 2:23 PM
July 22, 1980 2:59 PM
August 27, 1980 1:04 PM

TransactionLoglmpl.mesa.

26-Sep-80 16:33:25

Gobbel  Created file.

McJdones Converted to new UNCOUNTED ZONE representation.
Gobbel  Now to make it work...

Knutsen Merged Log Table /nro State Table. Major cleanup.

26-Sep-80 16:33:25
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-- Transactions>Transactionimpl.mesa (last edited by Fay on October 16, 1980 4:16 PM)

-- This module implements high-level transaction operations: Commit, Abort, Crash Recovery.

-- Serial access to individual transactions is accomplished by checking-out a transaction from Tra
**nsactionStatelmpl.

-- This module runs at a level within Filot above the VMMgr.

DIRECTORY
Enviranment usiNnG [wordsPerPage],

File usinG [
Capability, Create, Delete, Error, GetSize, Makelmmutable, MakePermanent,
Move, nullCapability, nuilllD, PageCount, SetSize, Unknown],

Inline using [LongCOPY],

KernelFile using [

. CreateWithID, ExistingFile, GetRootFile, MakeMutable, MakeTemporary],

KernelSpace usiNG [ReleaseFromTransaction],

PilotFileTypes using [tTransactionStateFile],

PilotMP using [cTransactionCrashRecoveryl],

PilotSwitches using [switches --.x--],

ProcessorFace using [SetMP],

Runtime usiNg [CaliDebugger, IsBound],

SimpleSpace usiNg [Kill, Map, Unmap],

Space USING [
Create, Delete, defaultBase, defaultWindow, Error, ForceQut, GetWindow,
Handle, Kill, LongPointer, LongPointerFromPage, Map, PageCount, PageNumber,
PageOfiset, Unmap, virtualMemory, VMPageNumber, WindowOrigin],

SpecialTransaction using [ClientStart],

StoragePrograms usinG [],

TemporaryTransaction usiNG [],

Transaction using [Handle],

Transactioninternal USING |
Checksum, countLogEntry, disabled, FilePageCount, FilePageNumber, Handle,
LogFileEntry, LogFileEntryData, LogFileEntryPtr, logFileFormatVersion,
MaybeCrash, permissions, ShortenPageCount, standardLogFileCount, state, State,
state1Window, state2Window, stateCount, StateData, StateEdition, '
stateFormatVersion, stateSpace, TxDescPtr, Txindex, ValidTxEdition,
ValidTxIndex],

TransactionState usinG |
InitializeStateA, InitializeStateB, LogOp, NoMoreOperations, RecordCommit, -
ReleaseTransaction, SpaceNodePtr],

Utilities using [LongPointerFromPagel],

Volume usiNG [systemID, Unknown};

Transactionlmpl: MONITOR

-- This module’s monitor is only used to conirol access to the two utility spaces used by Abort an
**d crash recovery. Access to individual transactions is controlled by the monitor of Transaction
**Statelmpl. .

IMPORTS
File, Inline, KernelFile, KernelSpace, PilotSwitches, ProcesscrFace, Runtime, *
SimpleSpace, Space, SpecialTransaction, Transactuonlntemal, TransactionState, .
Utilities, Volume

EXPORTS StoragePrograms, TemporaryTransaction, Transaction

SHARES File --USING [permissions]-- =

BEGIN OPEN Transactioninternal;

--Transaction.--

Handle: pusLic TYPE = Transactioninternal.Handle;

logSpaceSize: Space.PageCount « 500;

-- arbitrary number, big enough to avoid doing lots of Maps and Unmaps on logSpace

Transactionimpl.mesa.

16-Oct-80 16:21:15 1

Transactionimpl.mesa. 16-Oct-80 16:21:15 2

entrySpace, logSpace, clientSpace: Space.Handle; -- for Abort processing.

BugType: Tvre = {

xxx, abortFileError, abortSpaceError, illegalLogCperation,
inactiveTransaction, invalidLogEntry, stateDataNotEqualToState,
unexpectedErrorRestoringSpaces, unexpectedErrorValidateLogFile};

--BugType: TYPE = {commitSpaceError, crashRecoveryFileError, crashRecoverySpaceLrror, ill
**egalLogOperation, impossibleStatelnconsistency, invalidLogHandle, invalidVersionSeal, logAlr
**eadyAllocated, logFileDisappeared, logFileVolumeError, missingPinnedPageGroup, emoteLog
**File, spaceAlreadylnTransaction, toolManyTransactions};

Bug: PRIVATE ~-PROGRAMMING--ERROR [BugType] = CODE;
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--TemporaryTransaction.--
D:sableTransact:ons PUBLIC PROCEDURE = {dns;bled « TRUE};

Abort: PUBLIC PROCEDURE [transaction: Transactioninternal.Handle] =
BEGIN
-- Save the windows that the spaces are currently mapped to, and unmap them:
 spacelist: TransactionState. Space\lodePtr
IF -disabled THEN RETURN;
spacelist « TransactionState.NoMoreOperations|transaction];
-- may raise invalidHandle
FOR space: TransactionState.SpaceNodePtr « spacelist, space.nextSpace UNTIL
space = NiL DO
space.window « Space.GetWindow[
space.handle !
-- {(note that GetWindow will return defaultWindow if the space is mapped as a data space.
**We will not do anything to that space during Abort processing.)

Space.Error, File.Unknown, Volume.Unknown => {
space.window « Space.defaultWindow; CONTINUE}];
-- we assume client deleted the space or the file..
IF space.window # Space.defaultWindow THEN
Space.Unmap[
space.handle !
Space.Error => {space.window « Space.defaultWindow; CONTINUE}];
ENDLOOP;
-- Back out the changes that have been made to the client’s files:
RestoreFilesinTransaction[iransaction.index];
-- Map the spaces back to their windows and deallocate the space list elements:
FOR space: TransactionState.SpaceNodePtr « spacelist, space.nexiSpace UNTIL
‘Space = NiL DO
IF space.window # Space.defaultWindow THEN
Space.Map{
space.handle, space.window !
Space.Error, File.Unknown, Volume.Unknown => CONTINUE;
: -- we assume client deleted the space or the file was deleted in the course of Abort proce
**ssing. :
ANY =2 ERROR Bug[unexpectedErrorRestoringSpaces}];
-- client messing with files during transaction!
KernelSpace.ReleaseFromTransaction|
space.handle, transaction, --andinvalidate:--FALSE:
-- (if we were going to invalidate, we would have ‘o do it earlier.)
! Space.Error => CONTINUE];
ENDLCOP;
ReleaseLog[transaction.index];
TransactionState.ReleaseTransaction[transaction];

Transactionlmpl.mesa. 16-Oct-80 15:21:15 o2



Transactionimpl.mesa. 16-Oct-80 16:21:15 3

END; .
-- Note: Begin{] is implemented in TransactionStatelmpl.

Commit: PUBLIC PROCEDURE [transaction: Transactioninternal.Handle] =
BEGIN
-- At present, all transaction space and file operations use an "undo log ", so Commit is very si
**mple: force out all mapped spaces, record the commit in the Transaction State file, then clear th
**g log file, then free the tx entry in the State.
spacelist: TransactionState.SpaceNodePtr;
IF disabled THEN RETURN;
spacelist « TransactionState.NoMoreOperations[transaction];
-- may raise InvalidHandle
FOR space: TransactionState.SpaceNodePtr « spacelist, space.nextSpace UNTIL
space = NIL DO
Space.ForceOut[space.handle ! Space.Error => CONTINUE];
--If error, we assume client deleted the space.
KernelSpace.ReleaseFromTransaction|
space.handle, transaction ! Space.Error => CONTINUE];
ENDLOOP;
TransactionState.RecordCommit[transaction];
-- now the log file will be ignored if we crash.
Releaselog[transaction.index];
TransactionState.ReleaseTransaction[transaction];
END;
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--StoragePrograms.--

InitializeTransactionData: puBLIC PROCEDURE[] =
-- Initializes nu/IHandIe exported variable, creates SimpleSpaces for logging.

BEGIN
TransactnonState InitializeStateA[]; -- creates stateSpace.

END;
--StoragePrograms.--

RecoverTransactions: PUBLIC --EXTERNAL--PROCEDURE[] =

-- Initializes Transaction modules, performs Crash Recovery.

-- This procedure is called during Pilot initialization after the FileMgr and VMMgr are started, bu
**t before anyone is using transactions, so (1) we can use high-level File and Space operations, a
**nd (2) no one will call Log from inside Filelmpl, which would trigger a deadiock since we are usi
**ng File operations ourse/f .

BE

PrgcessorFace SetMP[PilotMP.cTransactionCrashRecovery];

ir PilotSwitches.switches.x = down THEN Runtime. CallDebugger["Key Stop X"L];

¥ Runtime.lsBound[SpecialTransaction.ClientStart] THEN

SpecialTransaction.ClientStari[];

logSpace « Space.Create[logSpaceSize, Space.virtualMemory];

clientSpace « Space.Create[logSpaceSize, Space.virtualMemory];

entrySpace « Space.Create[countLogEntry, Space.virtualMemory];

-- Create real swap units to avoid UniformSwapUnit deadlock bug:

FOR base: Space.PageOffset ¢« 0, base + 20 wHiLE base < logSpaceSize po

{] « Space.Create[min[20, logSpaceSize - base], logSpace, base];
[I « Space.Create[Mn][20, logSpaceSize - base], cllentSpace, base};
ENDLOOP;
RecoverState[] - performs Crash Recovery on the State Table.
TransactionState.InitializeStateB[];

16-Oct-80 16:21:15
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FOR txi: ValidTxIndex N ValidTxIndex po
ValidatelogFile[txi];
WITH trans: state[txi] SELECT FROM
active =>
BEGIN
trans.noMoreQperations « TRUE; -- (keeps ReleaseTransaction happy.)
trans.spacelist « Ni;
Transactionlnternal.MaybeCrash[1];
IF ~trans.committed THEN RestoreFilesinTransaction{txi, TRUE]
Transactioninternal.MaybeCrash{5];
ReleaseLog[txi];
TransactionState.ReleaseTransaction]
Transactioninternal.Handleftrans.txEdition, txi]]
END;
free => NULL;
ENDCASE;
ENDLOOP;
END;
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RestoreFilesinTransaction: ENTRY PROCEDURE |
txi: ValidTxIndex, crashRecovery: BOOLEAN ¢ FALSE] =
-- Restores client files involvad in the transaction.
-- Notice that this routine may be (possibly partially) executed an arbitrary number of tlmes ifw
e crash during crash recovery.

BEGIN N
pTrans: TxDescPtr = @state[txil;

entry: LogFileEntry;
logPage: Space.PageNumber « Space.VMPageNumber[logSpacel;
clientPage: Space.PageNumber « Space.VMPageNumber[clientSpace];
pageBase, pageEntry: FilePageNumber;
WITH trans: pTrans SELECT FROM
active =>
IF trans.pageFree > O THEN -- there's something in the log..
BEGIN
pageEntry « trans.pageFree - trans.countPrevLogEntry;
-- start with the last eniry, process file back to front
entry.countPrevEntry « trans.countPreviLogEntry;
-- 50 maybe we have to do some adjusting for the first one, but this saves keepmg this nu
**mber in the state file...

DO
-- UNTIL all entries processed
pageBase «
IF pageEntry < logSpaceSize THeN 0
ELeE {pageEntry + countlLogEntry) - logSpaceSize;
-- first find the minimum possible pageBase value that would include the header pagef
**orthe next entry to be processed...
I pageEntry + entry.countPrevEntry > pageBase + logSpaceSize THEN
pageBase « MIN[
pageEntry + (entry.countPrevEntry - countLogEntry), pageEntry];
-- then, if not all of the entry about to be mapped would be in the space with that pageB
**ase, add to it to get as much as possible of that entry (all of it, if it will fit) into the space, rememb
**ering not to make pageBase greater than pageEntry.
Space.Map[logSpace, [[trans.logFile, permissions], pageBasel]];
WHILE pagekntry > = pageBase oo
-- scope of IgnorableError --
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BEGIN

ENABLE
BEGIN
File.Unknown, Volume.Unknown => GoT0 lgnorableError;
File.Error =>

SELECT type FROM
immutable, insufficientPermissions, notimmutable =>
GOTO lgnorableError;
ENDCASE => ERROR Bug[abortFileError];
END;

entry « LOOPHOLE[Utilities.LongPointerFromPage]
logPage + (pageEntry - pageBase)], LogFileEntryPtr]t;

If entry.seal # logFileFormatVersion or
entry.transactionHandle.index # txi OR
entry.transactionHandle.txEdition # trans.txEdition or
entry.transactionHandle2.index # txi OrR
entry.transactionHandle2.ixEdition # trans.txEdition THEN
ERROR BuglinvalidLogEntry];

WITH entry.op SELECT FROM
create =>

KernelFile.CreateWithiD[
volume, size, type, id ! KernelFile.ExistingFile => CONTINUE];
-- (we already created it during previous incomplete crash Recovery.)

delete => File.Deletel[file];
makeMutable => KernelFile.MakeMutablelfile};
makeTemporary =>
iF crashRecovery THeN File.Deletelfile]
eLse KernelFile.MakeTemporaryf{file];
move => File.Movel[file, volume];
setContents =>
BEGIN .
-- Note: must do things in the proper order below! (FIRST set contents of file, THE
**N MakePermanent, THEN Makelmmutable)
fileSize: File.PageCount = File.GetSize[window.file];
mapSize: Space.PageCount « MIN[
ShortenPageCount[size], logSpaceSize];
logData: LONG POINTER TO UNSPECIFIED &
LOOPHOLE[Utilities.LongPointerFromPage[
logPage + (pageEntry - pageBase) + countLogEntry]];
clientData: LONG POINTER TO UNSPECIFIED ¢
LOOPHOLE[Utilities.LongPointerFromPage|clientPage]];
clientWindow: Space.WindowOrigin « window;
iF fileSize < window.base + size THEN
File.SetSize[window file, window.base + size];
IF pageEntry + countLogEntry + size > pageBase +- logSpaceSize
THEN
BEGIN -- get JlogSpace and clientWindow in sync

pageBase ¢« pageEntry + countLogEntry;
Space.Unmap[logSpace];

Space.Map[logSpace, [[trans.logFile, permissions], pageBase]];
logData « LOOPHOLE[Utilities.LongPointerFromPage[logPage]];
END

Space Map[clientSpace, chenthdow],
" Inline.LongCOPY[
from: logData, to: clientData,
nwords:
MIN]
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mapSize, ShortenPageCount|
(window.base + size) -
clientWindow.base]] *Environment.wordsPerPage];
IF clientWindow.base + mapSize >= window.base + size THEN
EXIT;
clientWindow.base « clientWindow.base + mapSize;
pageBase « pageBase + mapSize;
Space.UnmapiclientSpace};
Snace.Unmap(iogSpace];
Space.Map[logSpace, [[trans.logFile, permissions], pageBase]];
. ENDLOOP;
Space.Unmap]clientSpace];
iF makePermanent THaN File.MakePermanent{window file];
IF makelmmutable THEn File.Makelmmutable[window.file];
Transactionlnternal. Mayvarash[Ei]
END;
shrink => File. Sethze[me size];
ENDCASE = ERROR Bug[illegalLogOperation];
EXITS IgnorableError => nuLL;
-- come here on all errors that may result from trying to execute a log entry that has al

**ready been executed (e.g., trying to delete a file that already been deleted). This can occur if th
**ere was a crash during a previous attempt to process the log for this transaction. .

END;
IF pageEntry = O THEN coTO Done;
pageEntry « pageEntry entry.countPrevEntry;
ENDLOOP;
Space. Unmap[logSpace];
IF pageBase = 0 THEN EXIT;
RePEAT Done => Space.Unmap[logSpace};
ENDLOOP;
END;
ENDCASE =) ERROR Bug[inactiveTransaction];
-- the transaction should have been active.

END;

Releaselog: ENTRY PROCEDURE [txi: ValidTxIndex] = {ReleaselLoginternalftxil};

ReleaseLoginternal: INTERNAL PROCEDURE [ixi: Vathxlndex]

-- Resets the transaction’s log file to the standard size, zeroes its contents, rhen releases it for

**general use.

BEGIN
logData: LONG POINTER TO UNSPECIFIED « Space.LongPointer[logSpace};
entryData: LONG POINTER TO UNSPECIFIED ¢ Space. LonoPomter[entrySpacc}
trans: TxDescPtr = @state[txi];
iF trans.filelnUse THaN
BEGIN
Space.Map[entrySpace, [[trans.logFile, permissions], 0]];
Space Kill[entrySpace];
entryDatatr « 0;
-- first clear page 0 fo avoid contusing crash recovery if we crash while releasing the file...
Inline.LongCOPY]
from: entryData, to: entryData + 1,
nwords: (countLogEntry*Environment.wordsPerPage) - 1];
Space.Unmap[entrySpace];
IF trans. logF:IeSuze # standardLogFileCount THEN
File.SetSize[ -
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[trans.logFile, permissions], trans.logFileSize « standardlLogFileCount];
Space.Map[logSpace, [[trans.logFile, permissions], countLogEntry]];
Space.Kill[logSpace];
logDatar « O;

--clear all of the pages so that we will not re-execute any entries of this log file due to any fut
**ure crashes.. :
Inline.LongCOPY|
from: logData, to: logData + 1,
nwords:
((standardLogFileCount - countLogEntry)*Environment.wordsPerPage) - 1];
Space.UnmapllogSpace];
"END;
trans.filelnUse « FALSE;
END; .

RecoverState: PROCEDURE[] =
BEGIN
-- Finds the valid data in the old Transaction State File (creates a new State Table if none), map

**s stateSpace, and puts the State Table into it.

-- First look for the old transaction state file. If it doesn’t exist, we're just start/ng up with a new
**system volume, so create the file and put it into the logical volume root page. If it does exist, do
**crash recovery on it: discover which copy is the most-recent correct one, and copy | it to stateSp
**ace.

-- The present algorithm should happily handle a file containing an unreadable page if the Sca
**venger were to substitute another page for it (filled with zeroes).

createStateTable: BOOLEAN;

state1Edition, state2Edition: StateEdition;

state1Valid, state2Valid: 800LEAN;

minStateFileCount: File.PageCount = 3*stateCount;

-- two stable-storage copies + scratch storage.

dataFile: File.Capability;

workingStateWindow: Space.WindowQrigin;

state1Space, state2Space: Space.Handle;

state1, state2: LONG POINTER TO State;

stateData: LONG POINTER TO StateData;

-- (stateSpace is created by InitializeStateA.)

stateData « LOOPHOLE[Space.L.ongPointer[stateSpace]];

state « @stateData.state;

IF LOOPHOLE[stateData, LONG POINTER] # LOOPHOLE[state, LONG POINTER] THEN

ERROR Bug[stateDataNotEqualToState];

-- we use state also as a pointer to stateData (to avoid having to keep two copies of an equivale
**nt pointer in our glosal frame), so, check that they are indeed equal.

state1Space « Space.Create[

stateCount, Space.virtualMemory, Space.defaultBase};
state2Space « Space.Create[
stateCount, Space.virtualMemory, Space.defaul{Base];

state1 « LOOPHOLE[Space.LongPointer[state1Spacel]l;

state2 « LOOPHOLE[Space.LongPointer[state2Space]};

state1Window.base « 0;

state2Window.base ¢ state1Window.base + stateCount;

workingStateWindow.base « state2Window.base + stateCount;

createStateTable « raLSE; -- assume State file is well-formed..

-- UNTIL the State is well-formed --

DO
-- scope of CreateStateFile --

BEGIN
d;taFnle « KernelFile.GetRootFile[

PilotFileTypes.tTransactionStateFile, Volume.systemiD];
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- statetWindow.file < state2Window.file « workingStateWindow file « dataFile;
IF File.GetSize[dataFile ! File.Unknown => co 70 CreateStateFile] <
minStateFileCount THEN File.SetSize[dataFile, minStateFileCount];
-- (fiils with zeros)
[state1Valid, state1Edition] « CheckState[
@state1Window, state1Space, statei];
[state2Valid, state2Edition] « CheckState[
@state2Window, state2Space, state2];’
SimpleSpace.Map[stateSpace, workingStateWindow, --andPin:--FALSE];
-- the working copy of the State.
SimpleSpace Kill[stateSpace];
-- Find the latest, correct copy cf the State Table, and copy it into state:
SELECT TRUE FROM )
. state1Valid anp state2Valid =>
seLect CompareStateEdition[value: state1Edition, to: state2Edition] FroM
equal, greater =>
Intine.LongCOPY([from: state1, nwords: size[StateData], to: state];
less .=>
Inline.LongCOPY[from: state2, nwords: size[StateData], to: state];
ENDCASE; ]
" state1Valid aNp ~state2Valid =>
Inline.LongCOPY[from: state1, nwords: size[StateData], to: state};
~state1Valid anp state2Valid =>
Inline.LongCOPY{from: state2, nwords: sizz[StateData], to: state];
~statetValid aANp ~state2Valid => -- no valid State.
IF ~createStateTable TraN {
SimpleSpace. Unrrap[statﬂSpace] Go 70 CreateStateFile}
ELSE -- create the initial State Table..
FOR txi: TxIndex i TxIndex po
-- (TxIndex, not ValidTxindex)
state[txi} «
[stateEdition: FIrsT[StateEdition], seal: stateFormatVersion,
txEdition: FIRST[ValidTxEdition], filelnUse: FaLSE,
logFile: File.nulllD, logFileSize: 0, vp: freef]};
ENDLOOP;
ENDCASE;
EXIT; -- State is now well-formed.

EXITS
CreateStateFile =>

%%cgge Unmaplstate1Space ! Space.Error => CONTINUZ);
- ("Error[noWindowj")
Space.Unmap{siate2Space | Space.Error => CONTINUE];
-- ("Error[noWindow]")
i dataFile # File.nullCapability THEN {
Runtime.CallDebugger] ’
"Crash recovery data malformed. P(roceed) will delete it."L};
File.Delete[dataFile ! File.Unknown => conTINUE]};
dataFile « File.Create]
Volume.systemlD, minStateFileCount,
PilotFileTypes.tTransactionStateFile];
File.MakePermanent{dataFile];
-- enters file in volume root page as a side ef;ect {yes, I'm disgusted too).
createStateTable « TRug;
-- {we will create it next time through the loop.)

ENC;
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END -- sScope of CreateStateFile --

ENDLOOP; -- Joop until the State is well-formed.
-- At this point, state contains a well-formed State Table and is the latest available version.
Space.Delete[state1Space];
Space.Delete[state2Space];
END;

CheckState: PROCEDURE [
window: POINTER TO Space.WindowOrigin, space: Space.Handle,
testState: LONG POINTER TO Statg]
RETURNS [valid: BOOLEAN, testStateEdition: StateEdition] =
-- As a side effect, maps space to window.
BEGIN
pStateData: LONG POINTER TO StateData = LOOPHOLE[testState];
Space.Map[space, windowr];
IF pStateData.checksumData # Checksum{0, size[State], @pStateData.state] THEN
{valid « FALSE; RETURN};
testStateEdition « testState[FirsT[TxIndex]]. stateEdition;
FOR txi: TxIndex IN TxIndex Do
-- check for consistency (TxIndex, not ValidTxindex)
iF testState[txi].seal # stateFormatVersion oR testState[txi].txEdition ~IN
ValidTxEdition or testStateftxi].stateEdition # testStateEdition THEN {
valid « FALSE; RETURN};
ENDLOOP;
valid « TRUE;
RETURN;
END;

CompareStateEdition: procepure [value: StateEdition, to: StateEdition]
RETURNS [relationship: {less, equal, greater}] =
--compares "value” to "to", taking possible wraparound into account.
BEGIN
wrapLimit: CARDINAL = (LAsT[StateEdition] - FIRsT[StateEdition])/2;
-- if more than half of the range behind, we assume it wrapped around.
iF value = to THEN RETURN[equal]
ELSE
IF value < to THEN {
IF to - value < wrapLimit THEN ReTURN[less]
-- "value" is less than, and close to "to".

ELSE RETURN[greater]}
ELSE --valuedto--{
IF value - to < wrapLimit THEN RETURN[greater]
-- "value" is greater than, and close to "to".

ELSE RETURN[less]};
END;

- ValidateLogFile: eNTRY PROCEDURE [txi: ValidTxIndex] =
-- If transaction is active, locates end of valid log entries. If inactive, sets to standard size and ¢
**lears it.
-- Sets logFileSize, tileInUse, pageFree, countPrevLogEntry, as appropriate.
BEGIN
pTrans: TxDescPtr = @stateftxi];
iF pTrans.logFile = File.nulilD THEN pTrans.filelnUse « FALSE
ELSE
-- scope of FileError --
BEGIN
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ENABLE {
File.Unknown => Go 10 FileErrar;
ANY => ERROR Bug[unexpectedErrorValidatelogFile]};
pTrans.logFileSize « ShortenPageCount|
File.GetSize[File.Capability[pTrans.logFile, permissions]];
-- may raise File.Unknown.
WITH frans: pTrans SELECT FROM
active =>
BEGIN
countOp, countOpPrev: FilePageCount « 0; :
-- total number of pages logged for this, previous operation.
pageBase, pageEntry: FilePageNumber « 0;
entryData: LonG POINTER TO LogFileEntryData;
--scope of PartialLogFileEntry, etc. --

BEGIN
pagel.og: Space.PageNumber « Space. VMPageNumber[logSpace]
entry: LogFileEntryPtr;

DO
-- UNTIL pageEntry = trans.logFileSize
Space.MapllogSpace, [[trans.logFile, permissions], pageBasell;
-- may raise File.Unknown.
wHILE pageEntry € pageBase + logSpaceSize po

entryData « LOOPROLE[Space.LongPointerFromPage|
pagelog + pageEntry - pageBasel];

entry « @entryData.logFileEntry;

IF Checksum[0, size[LogFileEntry], entry] # entryData.checksumData
OR entry.seal # logFileFormatVersion or
entry.transactionHandle.index # txi Or

' entry.transactionHandle.txEdition # trans.txEdition or
entry.countPrevEntry # countOp OR entry.op.operation ~iN
TransactionState.L.ogOp or entry.transaciionHandle2.index # txi or
entry.transactionHandle2.txEdition # trans.txEdition THEN
GO TO InvalidLogEntry;

countOpPrev « countOp;

countOp «
countLogEntry +

(WITH oper: entry.op SELECT FROM
setContents => ShortenPageCount[oper.size],
ENDCASE => 0);

IF {(pageEntry « pageEntry + countOp} > trans.logFileSize THEN
GO 70 PartialLogFileEntry; -- (equal is OK)

IF pageEntry = trans.logFileSize THEN GO TO Done;

ENDLOCP;

Space.Unmap[logSpace];
pageBase « pageEntry;
REPEAT Done => NuLL;
ENDLOGP;
trans.countPrevLogEntry « countOp;
trans.pagefree + pageEntry;

EXITS

PartialLogFileEntry => {

Runtime.CallDebugger{
"Incomplete Transaction Log File entry. (P)roceed wxll ignore it."L];

trans.pageFree « pageEntry - countOp;
--back up to last valid entry.
trans.countPrevLogEntry « countOpPrev};

InvalidLogEntry => {
i LOOPHOLE[entryData, LONG POINTER TO LONG CARDINAL]T # O THEN
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Runtime.CallDebugger{
"Garbage Transaction Log File entry. (P)roceed will ignore it."L];
trans.pageFree « pageEntry;
‘trans.countPrevLogEntry « countOp};
END;
Space.Unmap[logSpace];
IF transfilelnUse anD trans.pageFree = O THEN Releaseloglinternal[txi];
trans.filelnUse « (trans.pageFree > 0);
END;
free => {
trans.filelnUse « TRUE;
-- (assures that filz will be filled with zeroes by ReleaselLog.)
Releasel oginternalftxil};
ENDCASE;

EXITS :
FileError => {

Runtime.CallDebugger|

"Missing Transaction Log File. (Pjroceed will ignore it."L];
pTrans.logFile « File.nulliD;’
pTrans.filelnUse « FALSE};

END;
END;
END.
LOG
May 8, 1980 1:21 PM Gobbel  Create file.
July 19, 1980 1:43 PM McJones Space.Copy = >CopyQut. export Transaction.Handle.
July 22, 1980 4:13 PM " Gobbel Makeitreal.

September2, 1980 8:18 PM Knutsen Major cleanup. Added State and LogFile crash recover
**y code. Split code outinto TransactionStatelmpl.

September 8, 1980 6:53 PM Gobbel Reset spacelistin crash recovery.

September 15, 1980 10:22 AM Knutsen Made compatible with new ReleaseFromTransaction.
September 15, 1980 5:47 PM  Gobbel = Made RecoverFilesinTransaction, ValidateLogFile, and
**Releaselog able to deal with arbitrarily large log files. ;

October 16, 1980 4:16 PM Fay Added Volume.Unknown to catch phrases for Space.G
**etWindow and Space.Map calls in Abort; made Abort do nothing if transactions disabled.
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-- Transactions>TransactionStatelmpl.mesa (last edited by Gobbel on September 25, 1980 1:39 P

-

*M)

-- This module implements access to the transaction data base and operations on it.
-- This module runs at a level within Pilot below the FileManager and above SimpleSpace. In fact,

*

*

*Log is only called from inside the FileImpl monitor. (However, during initialization this module u
*ses the facilities of the VMMgr and FileMgr.}

DIRECTORY

Environment usinGg [Base, first64K],

* Intine using [LowHalfl,

ResidentHeap usinG [FreeNode, MakeNode],

SimpleSpace using [CopyOut, Create, Handle],

Space using [Handle, WindowOrigin],

SpecialTransaction USING [OptlonalCrash]

Transaction usING [],

Transactioninternal usING [ . J
Checksum, FilePageNumber, Handle, InitializeLogsA, Initializel.ogsB,
invalidTxEdition, Loginternal, nullTxIndex, State, StateData, StateEdition,
stateCount, TxIndex, ValidTxEdition, ValidTxIndex],

TransactionState usiNG [FileOps, LogEntryPtr, SpaceNode, SpaceNodePtr],

Volume usinG {InsufficientSpace],

Zone USING [Status];

TransactionStatelmpl: MONITOR

* ®

-

mPORTS Inline, ResidentHeap, SimpleSpace, Transactioninternal, Volume
EXPORTS SpecialTransaction, Transaction, Transactioninternal, TransactionState =
BEGIN OPEN Transactioninternal;

--Transaction.-- :

Handle: pusuic TyPe = Transactioninternal.Handle;

crashProc: SpecialTransaction.OptionalCrash « NullProc;
--Transactioninternal.--

disabled: PUBLIC BOOLEAN ¢ FALSE;

-- TRUE causes all (public) transaction operations to no-op.

--Transaction.--

InvalidHandle: PUBLIC ERROR = CODE;

--Transaction.--

nullHandle: pusLic Handle « [txEdition: invalidTxEdition, index: nullTxIndex];
--Transactioninternal.--

state: PUBLIC LONG POINTER TO State;

-- (LOOPHOLE(state] is also a pointer to stateData)

txAllocRover: ValidTxIndex « FirsT[ValidTxIndex];

-- wanders along looking for a free transaction.

--Transactioninternal.--

state1Window, state2Window: puBLiIC Space.WindowOrigin;

-- the two representatives for the stable storage containing the state table.
--Transactioninternal.--

stateSpace: pusLic SimpleSpace.Handle; -- the working copy of the state in VM.
Bug: PRIVATE --PROGRAMMING--ERROR [BugType] = CODE;

BugType: Tyre = {

xxx, spaceAlreadyinTransaction, spaceNotinTransaction, tooManyTransactions};
--BugType: TYPE = {commitSpaceError, crashRecoveryFileError, crashRecoverySpaceError, ill
*egalLogOperation, impossibleStatelnconsistency, invalidLogHandle, invalidVersionSeal, logAlr
*eadyAllocated, logFileDisappeared, logFileVolumeError, missingPinnedPageGroup, remoteLog
*File, spaceAlreadyinTransaction, tooManyTransactions};
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--TransactionState.--
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InitializeStateA: PUBLIC ENTRY PROCEDURE]] =
-- (stateSpace must be a SimpleSpace because Log can be called from within the VMM gr moni
**tor.) :
{
stateSpace « SimpleSpace.Create[stateCount, hyperspace};
-- (may want swap units someday.)
Transactioninternal.lnitializeLogsA[l};
--TransactionState.--

InitializeStateB: pusLIic ENTRY proceEduRe[] = {
Transactioninternal.InitializeLogsB[]; UpdateStateFile[}};
-- {now that all initialization and crash recovery has been done to State.)

s 0 s S B8 0 Pt 8 S 8 D et Pt 8 0 P 8 0 B 0 B0 0 S S D 0 8 8 0 8 8 8 0 B0

--Transactioninternal.-- -

-MaybeCrash:-pueLic SpecialTransaction.OptionalCrash =
--SpecialTransaction.--

{crashProc[unimportance]};

NuliProc: PuBLIC SpecnaITransacnon Opt|onaICrash ={}
--SpecialTransaction.--

SetCrashProcedure: PUBLIC PROCEDURE [
optionalCrash: SpeciaiTransaction.OptionalCrash] = {
crashProc « optionalCrash};
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--TransactionState.--

AddToTransaction: PUSLIC ENTRY PROCEDURE [
- transaction: Transactionlnternal.Handle, space: Space.Handle} =
BEGIN
txi: TxIndex;
sNode: TransactionState.SpaceNodePtr;
IF (txi « transaction.index) ~in ValidTxIndex oRr transaction.txEdition ~ =
state[txi].txEdition THEN RETURN WITH ERROR InvalidHandie;
WITH trans: state[txi] SELECT FROM
active =>
BEGIN
IF trans.noMoreOperations THEN RETURN wWiTH ERROR InvalidHandle;
FOR sp: TransacticnState.SpaceNodePir « trans.spacelist, sp.nextSpace
UNTIL Sp = NIL DO
-- (for debugging only) ’
IF sp.handle = space THEN ERROR Bug[spaceAlreadylnTransaction];
ENDLOOP; ’
sNode « first64K.New[TransactionState.SpaceNode];
sNode.handle + space;
sNode.nextSpace ¢« trans.spacel.ist;
-- (sNode.window is just scratch storage)
trans.spacelist ¢ sNode;
END;
ENDCASE = RETURN WITH ERROR lnvahdHand'e
END;
--Transaction.--

Begin: PUBLIC ENTRY PROCEDURE RETURNS [Handle] =
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-- Finds a free transaction, makes it active, updates State. --TransactionState.--
-- No log file is allocated at this time because client may just be allocating a handle to reserve f

**or special uses. Star does this. NoMoreOperations: PUBLIC ENTRY PROCEDURE [

BEGIN -
examLimit: CARDINAL = LasT[ValidTxIndex] - FirsT[ValidTxIndex] + 1;
examined: CARDINAL + 0;

transaction: Transactioninternal.Handle]
RETURNS [spacelist: TransactionState.SpaceNodePtr] =
-- Checks out this transaction to Abort or Commlt Further client operations will raise InvalidHa

IF disabled THEN ReTURN[nuliHandle]; **ndle.
== (this will cause Space and File ops ta no-op.) BEGIN
UNTIL state[txAllocRover].status = free Do txi: TxIndex;

txAllocRover +
IF txAllocRover < Last[ValidTxIndex] THEN succ[txAllocRover]
ELSE FIRsT[ValidTxIndex];
IF (examined « succ[examined]) > = examLimit THEN
ERROR Bug[tooManyTransactions];
ENDLOOP;
state[txAllocRover].vp « active[
noMoreOperations: FALSE, committed: FALSE, spacelist: NiL,
pageFree: FirsT[FilePageNumber], countPrevLogEntry: OJ;
IF state[txAllocRover].filelnUse THEN ERROR Bug[xxx];
UpdateStateFile[]; -- now the transaction has officially begun.
RETURN[
Transactioninternal.Handle[

IF {txi « transaction.index) ~in ValidTxIndex OR transaction.txEdition ~ =
state[txi].txEdition THEN RETURN WITH ERROR InvalidHandle;.
WITH trans: state[txi] SELECT FROM
active => {
IF trans.noMoreOperations THEN RETURN WITH ERROR InvalidHandle;
trans.noMoreOperations « TRUE;
ReTURN[trans.spacelist]};
ENDCASE => RETURN WITH ERROR InvalidHandle;
END;

--TransactionState.--

ReleaseTransaction: PUBLIC ENTRY PROCEDURE [

transaction: Transactionlnternal.Handle] =

txEdition: state[txAllocRover].txEdition, index: txAllocRover]]; BEGIN
END; txi: Txindex;
--TransactionState.-- iF (txi « transaction.index) ~IN ValidTx!ndex or transaction.txEdition ~ =

RecordCommit: PuBLIC ENTRY PROCEDURE [transaction: Transactioninternal.Handle] =
-- All updates to client files must have been forced out to the disk before this routine is called!
BEGIN
txi: TxIndex;

IF (txi « transaction.index) ~In ValidTxindex or transaction.txEdition ~ =
state[txi].txEdition THEN ERROR Bug[xxx];
WITH trans: state[txi] SELECT FROM
active => {'
i ~trans.noMoreOperations THEN ERROR Bug[xxx]
trans.committed « TRUE;
" UpdateStateFile[}};
-- if we crash after this, the undo log will be ignored.

ENDCASE =) ERROR Bug[xxx];

. state[txi].txEdition THEN ERROR Bug[xxx];
WITH trans: state[txi] SELECT FROM
active =>
BEGIN
space, spaceNext: TransactionState.SpaceNodePtr;
iF ~trans.noMoreOperations THEN ERROR Bugfxxx};
FOR space ¢ trans.spacelist, spaceNext UNTIL space = NiL DO
spaceNext « space.nextSpace; first64K.FrRee[@space] ENCLOOP;
trans.txEdition «
iF trans.txEdition < Last[ValidTxEditicn] THEN succltrans.txEdition]
ELSE FiRsT[ValidTxEdition]; -- makes the previous tx handle obsolete.
state[txil.vp « free[;
-- UpdateStatefFilef]; + + updating here would cost extra disk writes now, but save extra w

**ork during Crash Recovery.

END; END;
ENDCASE => ERROR Bug[xxx];
Log: PUBLIC ENTRY PROCEDURE [ END; ]
--TransactionState.--

transaction: Transacticninternal.Handle, op: TransactionState.LogEntryPtr,
fileOps: TransactionState.FileOps] =
-- May raise Volume.InsufficientSpace:.

WithdrawFromTransaction: PUBLIC ENTRY PROCEDURE |

transaction: Transacticninternal.Handle, space: Space.Handle] =

BEGIN
txi: TxIndex; BEGIN
IF (txi « transaction.index) ~in ValidTxIndex or transaction.txEdition ~ = txi: Txindex;

state[txi].txEdition THEN RETURN WITH ERROR InvalidHandle;
WITH trans: state[txi] SELECT FROM
active => {
IF trans.noMoreOperations THEN RETURN WITH ERROR InvalidHandle;
Transactioninternal.Loginternal]
txi, op, fileOps ! Volume.InsufficientSpace => Go 0 VolinsuffSpace]};
ENDCASE =2 RETURN WITH ERROR InvalidHandle;
ExiTs VolinsuffSpace => ReTURN witH ERROR Volume.InsufficientSpace;
END; '

TransactionStatelmpl.mesa. 25-Sep-80 17:06:31

3

TransactionStatelmpl.mesa.

sNodePrevP: LONG POINTER TO TransactionState:SpaceNodePitr;
sNode: TransactionState.SpaceNodePtr;

IF {txi « transaction.index) ~in ValidTxIndex OR transaction.txEdition #

stateftxi].txEdition THEN RETURN WITH ERROR InvalidHandle;
WITH trans: stateftxi] SeLECT FROM
active =>
BZGIN
tF trans.noMoreOperations THEN RETURN wITH ERROR InvalidHandle;
sNodePrevP « @trans.spacelist;
FOR sNode « sNodePrevPt, sNode.nextSpace unTiL sNode = HiL DO
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ir sNode.handle = space THEN EXIT;
sNodePrevP « @sNode.nextSpace;
REFEAT FINISHED =) ERROR Bug[spaceNotinTransaction];
ENDLOOP;

sNodePrevPt « sNode.nextSpace;

first64K.FRee[@sNode];

END; :

ENDCASE => RETURN WITH ERROR InvalidHandle;
END;
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--Transactioninternal.--

- UpdateStateFile: PuBLIC INTERNAL PROCEDURE[] =
-- Marks all transactions with the stamp of the (incremented) current edition of State, then writ
**os two copies of the state data on the disk.. In the event of a crash while writing the two copies, t
**he edition info is used by Crash Recovery to determine which copy is the most-recent and corre
. **ctcopy.

BEGIN
pStateData: LONG POINTER TO StateData = LOOPHOLE[state];

currentStateEdition: StateEdition « state[rirsT[ValidTxIndex]].stateEdition;
-- (any one will do)
currentStateEdition «
IF currentStateEdition < LAsT[StateEdition] THEN succ[currentStateEd:t.on]
ELSE FiRST[StateEdition];
FOR txi: TxIndex IN TxIndex o
state[txi].stateEdition « currentStateEdition; ENDLOOP;
pStateData.checksumData « Checksum[0, snze[State] @pStateData state];
MaybeCrash[3];
SimpleSpace.CopyQOut[stateSpace, state1Window];
MaybeCrash{2];
SimpleSpace.CopyQut[stateSpace, state2Window];
MaybeCrash[4];
END;
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-- The procedures here have no particular re!atlon to Monitors; They may be called from insice o
**r outside any monitor.

Procs: TYPE = MACHINE DEPENDENT RECORD [
Make(0): PROCEDURE [UNCOUNTED ZONE, CARDINAL] RETURNS [LONG POINTER],
Free(1): PROCEDURE [UNCOUNTED ZONE, LONG POINTER]];
uncountedZoneObject: MACHINE DEPENDENT RECORD |
procs(0:0..31): LONG POINTER TO Procs,
data(2:0..31): LONG POINTER --fO instance state, if any-- °
]« [procs: @procs, data: NiL --never used--];
pracs: Procs « [Make: MakeNode, Free: FreeNode];
first84K: UNCOUNTED ZONE « LOOPHOLE[LONG[@uncountedZoneObject]]
ResidentHeapProblem: ERROR = CODE;
MakeNode: PROCEDURE [z: UNCOUNTED ZONE, N: CARDINAL] RETURNS [LONG POINTER] =
BEGIN
r: Environment.Base RELATIVE POINTER;

status: Zone.Status;

[node: r, s: status] « ResidentHeap. Makeche[n]

iF status ~= okay THEN ERROR ResidentHeapProblem;
RETURN[@Environment.first64K[r]]
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END;

FreeNoda: PROCEDURE [z: UNCOUNTED ZONE, p: LONG POINTER] =

BEGIN

status: Zone.Status « ResidentHeap.FreeNode[LOOPHOLE[Inline.LowHalf[p]]];
IF status ~ = okay THEN ERROR ResidentHeapProblem;

END;

END.

- LOG

May 8, 1980 1:21 PI4 Gobbel
July 19, 1980 1:43 PM

Create file.
kicdones Space.Copy = >CopyQut. exporf Transaction.Handle.

July 22, 1980 4:13 PM Gobbe! Make it real.
September 2, 1980 3:50 PI4 Knutsen Major cleanup. Split code out from Transaction!mpl.
September 8, 1980 6:35 PM Gobbel Added WithdrawFromTransaction.

September 25, 1980 12:40 PM Gobbel  Added SpecialTransaction ops.
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-- VMMgr>Hierarchylmpl.mesa (last edited by Knutsen on July 30, 1980 4:35 PM)

-- If there is an entry in the space cache, it is the truth. Information in the Hierarchy is 100% valid o

**nly if there is no entry in the cache.

DIRECTORY
CachedSpace usiNG [

Delete, Desc, Get, Handle, handleNull, Insert, Level, PDesc, State, Update],
Hierarchy,
STree usinGg [Delete, Desc, Get, Insert, Key, Update],
Space using [defaultWindow],
Transaction usinGg [nullHandle],
VM using [Interval, PageCount, PageNumber],
VMMPrograms usiNGg [];

Hierarchylmpl: PROGRAM :
-- logically, this should be a MONITOR, butitis protected by the monitor lock of Spacelmpl, WhIC
**h is the only caller of this program.
MPORTS CachedSpace, STree, Transaction exrorts Hierarchy, VMMPrograms =
BEGIN OPEN Hierarchy;
NotFound: PUBLIC ERROR = CODE;
pDescBuii: CachedSpace.PDesc
-- must point to pinned storage because of CachedSpace calls
--residentFrames-- = @desc;
desc: CachedSpace.Desc; -- must be in pinned storage (see above).
LoadDesc: procepure [handle: CachedSpace.Handle]
RETURNS [isSpaceHandle, isSwapUnitHandle: sBooLEAN] =
-- Loads matching space descriptor into global variable pDescBufft. handle may be a space h
**andle or a swap unit handle. Returns [FALSE, FALSE] (and pDescBufit.state = missing) if not fo
**und. isSpaceHandle and isSwapUnitHandle are mutually exclusive. Handles are not requiredt
**o fall exactly on the appropriate boundaries.
BEGIN
descVictim: CachedSpace.Desc;
-- Must try the cache first
IF handle.level <= rast[CachedSpace.Level] THEN
-- (don't look for space if this must be a swap unit handle)

BEGI
CfcgedSuafe Get[pDescBuff, handie};
--look for a space handle in cache (must try cache before full Hierarchy).
if pDescBuif.state ~= missing THEN RETURN[TRUE, FALSE];
END;
CachedSpace.Get{pDeseBuff, CachedSpace.Handle[handle.level - 1, handle.page]}; '
-- look for a swap unit handle in cache.
IF pDescBuff.state ~ = missing ano pDescBuff.hasSwapUnits THEN
RETURN[FALSE, TRUE];
-- Try full Hierarchy second
{] « STree.Get[@LOCOPHOLE[pDescBufft, STree.Desc], [hxerarchy[handle]]]
--look for a space handle in H/erarchy
IF pDescBuff.state ~ = missing THEN
BEGIN isSpaceHandle « TRUE; isSwapUnitHandle « FALSE; END
ELSE

BEGIN
[} « STree.Get]

@LOOPHOLE[pDescBufit, STree.Desc],
[hierarchy[CachedSpace.Handle[handle.level - 1, handle.pagel]}];
-- look for a swap unit handle in Hierarchy.
IF pDescBuff.state = missing THEN RETURN[FALSE, FALSE] .

ELSE
BEGIN
isSpaceHandle « FALSE;
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isSwapUnitHandle « pDescBuif.hasSwapUnits;
I ~isSwapUnitHandle THEN RETURN]FALSE, FALSE]
-- (don't cache unwanted desc)

END;

END;
-- Cache this (clean) descriptor, possibly displacing a dirty descriptor from the cache
pDescBuff.dPinned « FALSE;
pDescBuif.dDirty « FALSE;
CachedSpace.Insert[@descVictim, pDescBuf{};
IF descVictim.dDirty THEN STree.Update[@ LOOPHOLE[dechncnm STree.Desc]];
RETURN[isSpaceHandle, isSwapUnitHandle];
END;

Delete: pusLic Procebure [handle: CachedSpace.Handle] =
BeGIN CachedSpace.Delete[handle]; STree.Delete[[hierarchy[handle]]] enp;

FindFirstWithin: pusLIC PROCEDURE [
handle: CachedSpace.Handle, count: VM.PageCount]
RETURNS [CachedSpace.Handle] =
-- Bypasses cache
BEGIN
desc: STree.Desc;
keyNext: STree.Key = STree.Get[@desc, [hierarchy[handle]]];
IF count = 0 THEN ReETURN[CachedSpace.handleNull]

LSE -
IF desc.descH.state ~= missing THEN
reTuRN[[handie.level, desc.descH.interval.page]]

ELSE
I7 keyNext.handleH.level = handle.leve!l ano keyNext.handleH.page <
handle.page + count THEN ReTurN[keyNext.handieH]
£Lse ReTURN[CachedSpace.handleNull]
END;

GetDescriptor: puBLIC PROCEDURE |
pDescResult: POINTER TO CachedSpace.Desc, handie: CachedSpace.Handle]
RETURNS [validSpace, validSwapUnit: 800OLEAN] =
BEGIN
[validSpace, validSwapUnit] « LoadDesc[handle];
pDescResultt « pDescBufft;
-- return copy of descriptor to caller (state = missing if not found).
IF validSpace THEN RETURN[handle.page = pDescBuff.interval.page, FALSE]
ELSE
i validSwapUnit THEN
RETURN]
FALSE,
(handle.page - pDescBuff.interval.page) Mop pDescBuif. snzeSwapUmt
0]
ELSE RETURN[validSpace, validSwapUnit];
-- = [FALSE, FALSE] (but space desc may have been found).

END;

Getinterval: puaLic Proczbure [handle: CachedSpace.Handle
RETURNS [validSpace, validSwapUnit: BOOLEAN, interval: VM.Interval] =
BEGIN
[vahdSpace, validSwapUnit] « LoadDesc[handie};

IF validSpace THeN

RETURN[h_ahdls.page = pDescBuff.interval.page, raLse, pDescBuff.interval]
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ELSE
IF validSwapUnit THEN

BEGIN,
remainder: CARDINAL =

(handle.page - pDescBuff.interval.page) mob pDescBuff.sizeSwapUnit;
startPage: VM.PageNumber = handle.page - remainder;
RETURN][

FALSE, remainder = O,

[startPage, miN[
pDescBuff.sizeSwapUnit,
(pDescBuff.interval.page + pDescBuff.interval.count) -
startPage]}];

END
ELSE RETURN[validSpace, validSwapUnit, [0, 0]]; -- = [FALSE, FALSE, ...]
END;

ValidSpaceOrSwapUnit: pusLic procepuRe [handle: CachedSpace.Handle]
RETURNS [BOOLEAN] =

BEGIN
validSpaceHandle, validSwapUnitHandle: BOOLEAN;

[validSpaceHandle, validSwapUnitHandle] « LoadDesc[handle];
IF {(validSpaceHandle anp handle.page = pDescBuff.interval.page) or
{validSwapUnitHandle anp
(handle.page - pDescBuff.interval.page) Mop pDescBuff.sizeSwapUnit = 0)
THEN RETURN[TRUE]
ELSE RETURN{FALSE];
END;

Insert: pusLIC PROCEDURE [handle: CachedSpace.Handle, count: VM.PageCount] =
BEGIN
desc: STree.Desc «
[hierarchy|
CachedSpace.Desc[
interval: [handle.page, count], level: handle.level, dPinned: raLsE,
--don’t care
dDirty: FaALSE, -- don't care
pinned: FALSE, state: unmapped, writeProtected: FALSE, -- don't care
hasSwapUnits: FALSE, sizeSwapUnit: 1, -- don’f care
dataOrFile: data, --don't care
pageRover: handle.page,
vp: long|
window: Space.defaultWindow, -- don't care
countMapped: 0, -- don’t care
transaction: Transaction.nullHandle]ll]; -- not part ofa transact/on yet.
STree Insert{@desc];
END;

Touch: pusLic PROCEDURE [handle: CachedSpace.Handle] =

BEGIN

[] « LoadDesc[handle];

i pDescBuff.state = missing THEN ERROR NotFound;
END;

Update: PUBLIC PROCEDURE [pDesc: POINTER TO CachedSpace.Desc] =

BEGIN
pDescBufft « pDesct;

IF ~CachedSpace.Update[pDescBuff].found THEN
STree.Update[@LOOPHOLE[pDescBufit, STree.Desc]];
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END;

END.
LOG

Time: May 23, 1978 9:45 AM  By: McJones
Time: June 27, 1978 6:35 PM  By: McJones
**alling CachedSpace.iInsert, .Update

Time: August 29, 1978 6:04 PM By: McJones
**pace.insert

Action: Created file

Action: Didn’t set dPinned to FALSE before ¢
Action: Clear dDirty before calling CachedS
By: lMcJones Action: FindFirstWithin ignored ke
**yNext.levelH

Time: September 10, 1978 1:38 PM
**tor in Insert, efc.

Time: February 1, 1979 2:00 PM
**achedSpace.Desc

Time: February 20, 1979 10:51 AM
**gserve dPinnad (1)

Time: September 7, 1979 10:24 AM
**unt=0

Time: October 1, 1979 9:42 AM By: Knutsen
**pace.Desc.

Time: November 8, 1979 11:36 AM By: Knutsen Action: Use Swap Unit Hanclles as.
**well as Space Handles. Procedures return validSpace and vahdSwapUmt instead of validHandl
**e. GetState replaced by ValidSpaceOrSwapUnit.

By: McJones Action: Added pinned to construc

By: McJones CR20.169: Added pageRover to C
By: McJones CR20.177: Changed Update to pr
By: McJones Action: FindFirstWithin ignored co

Action: Made compatible with new CachedS

Time: November 9, 1979 11:47 AM By: Knutsen Action: Make Touch not require a
**strict handle. .
Time: November 14, 1979 2:08 PI By: Knutsen AR2832: Make LoadDesc not cac

**he an unrequested descriptor.
Time: July 30, 1980 4:34 PM  By: Knutsen

Action: Insert must initialize desc with nullTr
**ansaction. .

Hierarchylmpl.mesa. 30-Jul-80 16:44:39 . 4



MapLogimpl.mesa. 3-Jun-80 17:30:40

- VMMgr>MapLoglmpl.mesa (last edited by Knutsen on June 3, 1980 12:19 PM)

DIRECTORY
CachedRegion usiNG [activate, Apply, deactivate, Qutcome],
CachedSpace using [Desc],
Environment using [wordsPerPage],
File using [Capability, PageCount],
Inline using [LowHalf],
KernelFile using [GetFilePoint],
Maplog using [],
PilotSwitches using [switches --.m--],
Runtimelnternal using [CleanMaplog],
SimpleSpace using [Create, Handle, Map, Page],
Space using [WindowOrigin],
Utilities using [LongPointerFromPage],
VM usinG [Interval, PageCount, PageNumber, PageOffset],
VMMapLog using [Descriptor, Entry, EntryBasePointer, EntryPointer],
VMMgrStore using [AllocateMaplogFile],
VMMPrograms usinNG [];°

MapLoglmpl: PrROGRAM [pMapLogDesc: LONG POINTER]
-- logically, this should be a monitor, but it is only called from Spacelmpl/, and is protected by its
**monitor lock.

IMPORTS
CachedRegion, Inline, KernelFile, PilotSwitches, Runtimelnternal, SxmpleSpace,

Utilities, VMMgrStore
EXPORTS MaplLog, VMMPrograms =
BEGIN OPEN VMMaplog;
threshold: caromaL = Environment.wordsPerPage - 67size[VMMaplog.Entryl;
-- we wilf swap in the next map log page whenever we are past this point in the current page.
maxEntryCount: carDINAL = 4086; -- should be in VMMapLog! -
EntryCount: TYPE = CARDINAL {1..maxEntryCount]; -- should be in VMMapLog!
Bug: PRIVATE --PROGRAMMING--ERROR [type: BugType] = CODE;
BugType: TvyPe = {bug0, bug1, bug2, bug3, bug4};
pagelog: VM.PageNumber;
countLog: VM.PageNumber;
blLog: VMMapLcg.EntryBasePointer;
maplogging: BoOLEAN = PilotSwitches.switches.m = up;
WriteLog: PUBLIC PROCEDURE [
interval: VM.Interval, pSpaceD: poiNTER TO CachadSpace.Desc] =
-- Writes one or more log entries; If pSpaceD = NIL then interval is now unmapped.

BEGIN
¢mapLoggxng THEN

BEGIN OPEN LOOPHOLE[pMapLogDesc, LONG POINTER TO Descriptor];
writerNext: EntryPointer;
pEntry: LONG POINTER TO Entry;
count: VM.PageCount;
offsetWriter, offsetWriterNext: VM.PageOffset;
fileOffset: File.PageCount « 0;
offsetWriter « LOOPHOLE[writer, caRDINAL]/Environment.wordsPerPage;
WHILE interval.count > 0 po . .
-- write another log entry--
IF (writerNext « writer + size[Eniry]) =
writerNext « FIRsT[EntryPointer];
offsetWriterNext «
LOOPHOLE[writerNext, carpiNaL]/Environment.wordsPerPage;
wHILE writerNext = reader po Runtimelnternal.CleanMaplLog[] enoLoop;

limit THEN
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pEntry « @bLog{writer];
count « min[interval.count, maxEntryCount];
IF pSpaceD = NIL THEN
pEntrytr «
[page: interval.page, count: count, writeProtected:, fill:,
filePoint: nil[]]
ELSE

BEGIN
KernelFile.GeiFilePoint]

pEntry, @pSpaceD.window.file, pSpaceD.window.base + fileOifset];
pEntry.page « interval.page;
count « pEntry.count « Mmin[pEntry.count, count];
pEntry.writeProtected « pSpaceD.writeProtected;
fileOffset « fileOffset + count;
. END;
IF offsetWriterNext ~ = offsetWriter THEN
--swap out the page containing writer--
IF CachedRegion.Apply[
pagelog. + offsetWriter, CachedReglon deactivate].outcome ~ = [ok[]]
THEN ERROR Bug[bug0};
. writer « writerNext; .
offsetWriter « offsetWriterNext;
interval « [interval.page + ‘count, interval.count - count];
ENDLOOP;
Ir LOOPHOLE[writer, carbinat] MoD Environment.wordsPerPage > threshold THEN
--start the next page needed coming in--
IF CachedRegion.Apply[
pagelog + {offsstWriter + 1) mop countlog,
CachedRegion.activate].outcome ~ = [ok[]] THEN ERROR Bug[bugt];
END;
END;

Initialize: PROCEDURE =
- BEGIN OPEN pM: LOOPHOLE[pMapLogDesc, Long POINTER TO VMMapLog.Descriptor];
handle: SimpleSpace.Handle;
window: Space.WindowOrigin;
-- We make sure the backing file exists even if we aren't logging this time. This will (tend to) en
**sure that the file is contiguous in case it is used at a later time.
countLog ¢« Inline.LowHal{[
VMMgrStore.AllocateiMaplLogFile{pWindowResult: @window].count];
if countLog ~In [2..maxEntryCount] THEN ERROR Buglbug?2];
KernelFile.GetFilePoint[ @ pM.self, @window. file, window.base];
IF pM.self.count < countLog THEN ERROR Bugfbug3];
-- log window not contiguous.
I maplogging THEN
BEGIN
handle « SimpleSpace.Create[
count: countlLog, location: hyperspace, snzeSwapUmt 1];
SimpleSpace.Map[handle: handle, window: window, andPin: FALSE];
pagelog « SimpleSpace.Page[handie];
pM.self.page « pagelog;
pM.salf.count « countlLog;
pM.writer « pM.reader « FIRST[EntryPomter]
pM.limit «
LOOPHOLEfcount* og*Environment.wordsPerPage/sizs[Entry]*size[Entry],
EntryPomter]
bLog « LOOPHOLE[Utilities.LongPointerFromPage[pM.self.page]];
IF CachedRegion.Apply[pageLog + 0, CachedRegion.activate].outcome ~= [ok[j]
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THEN ERROR Bugfbugd]; -- start the page containing writer coming in.

END;
END;

Initialize[];

END.
LOG :
Time: August 1, 1978 10:11 AM By: McJones Action: Create file
Time: August 7, 1978 4:51 PM By: McJones Action: pDesc.self.page wasn't initialized
Time: August 8, 1978 9:10 AM By: McJones Action: WriteLog didn't set entry page field i .
**n case of non-nil pWindow
Time: August 8, 1978 3:25 PM4 By: McJones Action: limit initialization didn’t convert page
**s to words ) .
Time: August 29, 1978 4:44 PM By: McJones - Action: Add VMMode -
Time: September 5, 1978 6:48 PM By: McJones Action: Replace signal with Clean
**Maplogl], GetFilePoint moved to SpecialFile :
Time: September 15, 1978 4:47 PM By: McJones Action: Getting ready for "unifor
**m" swap unit management .
Time: September 29, 1978 11:05 AM By: McJones CR20.42: Replace PutRootFile wit
**h MakePermanent
Time: July 31, 1979 1:12PM  By: McJones Action: Prepared to add writeProtected to m
**ap log entry
Time: August 16, 1979 8:56 PM By: McJones Action: Add writeProtected to map log entry;
**SpecialFile => KernelFile; VMMode =) PilotSwitches
Time: September 4, 1979 10:00 AM By: Forrest Action: Change to use PilotFileTy
* 'pES
Time: November 7, 1979 2:39 PM By: McJones AR2744: Create backing file even
**if map log disabled
Time: November 21, 1979 9:18 AM By: Knutsen Action: Use backing file now provi
**ded by STLeaflmpl.
Time: June 3, 1980 12:19 PM  By: Knutsen Action: Use Uniform Swap Units. Activate/d

**sactivate as appropriate. Named the errors.
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-- VMMgr>Projectionimpl.mesa (last edited by Knutsen on September 16, 1980 9:48 AM)

-- The routines in this module are only called from within the Spacelmpl monitor. Thus, the databa
**se accessed by this module need not be protected by a local monitor because it is already prote

**cted by the Spacelmpl monitor.

DIRECTORY

CachedRegion usinGg [Apply, Desc, Insert, State, Outcome],

CachedSpace usiNG [Level],

Projection using [,

STLeaf using [alive, ProjectionState],

STree using [Delete, Desc, Get, Insert, Key, PDesc, Update],
'VM usiNG [PageNumber, PageCount],

VMMPrograms usinNG [J;

Projectionimpl: PROGRAM [countVM: VM.PageCount] -- (not a monitor)
IMPORTS CachedRegion, STree exrorTs Projection, VMMPrograms =

BEGIN

Bug: ERROR [type: BugType] = CODE; -- not to be caught by client.
BugType: Tvyre = {funnyLevel, funnyOutcome, mergeAtZero};
DeleteSwapUnits: puBLIC PROCEDURE [pageMember: VM.PageNumber] =

BEGIN L
projDesc: projection STree.Desc;

[ « STree.Get]

LOOPHOLE[Long[@projDesc], STree.PDesc), [pro;ectxon[pageMember]]]
IF projDesc.hasSwapUnits THEN {

projDesc.hasSwapUnits « FALSE;

STree. Update[LOOPHOLE[LONG[@prO]DeSC] STree.PDesc]]};
END;

ForceOut: PUBLIC PROCEDURE [pageMember: VM.PageNumber] =
BEGIN
desc: CachedRegion.Desc;

outcome: CachedRegion.Qutcome = CachedRegion.Apply[
pageivMember,
[ifMissing: report, ifCheckedQut: wait, afterForking:,
vp: get[andResetDDirty: TRUE, pDescResult: @desc]]].outcome;
WITH outcome SELEGT FROM
ok =>
IF desc.dDirty THEN
BEGIN OPEN desc;
projDesc: projection STree.Desc «
[projection[
-- transform a CachedRegion.Desc into an prolect/on STLeaf.Desc:
page: interval.page, level: level,
state:
IF state in STLeaf.ProjectionState THEN state
ELSE --state IN CachedRegion.Alive--STLeaf alive,
-- {in a projection desc, we only know that the region is some flavor of allve )
levelMapped: levelMapped, writeProtected: writeProtected,
hasSwapUnits: hasSwapUnits, needslLogging: needsLogging]l;
STree.Update[LOOPHOLE[LONG[@ projDesc], STre\. PDesc]]
END;
regionDMissing => NuLL;
ENDCASE => ERROR Bug[funnyQutcome];
END; .

. Get: pusLIC PROCEDURE [pageMember: VM.PageNumber]
RETURNS [desc: CachedRegion.Desc] =
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BEGIN
projDesc: projection STree.Desc;
keyNext: STree.Key;
descVictim: CachedRegion.Desc;
outcome: CachedRegion.OQutcome = CachedRegion.Apply[
pageMember,
[ifMissing: report, ifCheckedOut: wait, afterForking:,
vp: getlandResetDDirty: FALSE, pDescResult: @descl]].outcome;
WITH outcome SELECT FROM
ok => nuLL; -- descriptor is in the cache, just return .it

regionDMissing =>
-- Otherwise, fetch descriptor from hierarchy and cache it..
BEGIN
keyNext « STree.Get[
LOOPHOLE[Lonc[@projDesc], STree.RDesc], [projection[pageMemberi]];
BEGIN OPEN projDesc;
desc «

[ --transform an projection STLeaf.Desc into a CachedRegion.Desc:
interval: [page, keyNext.pageP - page], level: level, dPinned: FALSE,
dTemperature:, -- don't care
dDirty: FaLse, state: state, --i.e. outAlive.
levelMapped: levelMapped, beingFlushed: FaLSE,
writeProtected: writeProtected, hasSwapUnits: hasSwapUnits,
needslogging: needsloggingl;

END;
descVictim « CachedRegion.Insert[desc];
IF descVictim.dDirty THeN
BEGIN OPEN descVictim;
projDesc «
[projection]
-- transform a CachedRegion.Desc into an projection STLeaf.Desc:
page: interval.page, level: level,
state:
IF state IN STLeaf.ProjectionState THeN state
ELSE --state IN CachedRegion.Alive--STLeai alive,
-- (in a projection desc, we only know that the region is some flavor of alive. )
levelMapped: levelMapped, writeProtected: writeProtected,
hasSwapUnits: hasSwapUnits, nesdsLogging: needsLogging]];
STree.Update[LOOPHOLE[Long{@projDesc], STree.PDesc]]
END
- END;
ENDCASE = ERROR Bug{funnyQutcome];
END;

Merge: pusLIC PROCEDURE [pageNext: VM.PageNumber] =
BEGIN
projDesc: projection STree.Desc;

IF pageNext = O TH=N ERROR Bug[mergaAtZero];
-- Unconaitionally "resurrect” a dead region: conservative approach to avoid propagatmg dea
**dness
[i « STree.Gef[
LOOPHOLE[Lonc[@projDesc], STree.PDesc], [projection][pageNext - 1]11;
iF projDesc.state = outDead THeN {
projDesc.state « outAlive;
STree.Update[LOOPHOLE[Lonc{@projDesc], STree.PDesc]]};
-- Do the merge: (depends on the fact that the size of a projection STree.Desc is implicit)
STree.Delete[[projection[pageNext]]];
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END;

Split: pusLIC PROCEDURE [pageNext: VM.PageNumber] =
BEGIN
projDesc: projection STree.Desc;
IF pageNext ~= countVM THEN
BEGIN
-- Depends on the fact that the size of a projection STree.Desc is implicit
0 « STree.Get[
LOOPHOLE[Long[@projDesc], STree.PDesc], [projection{pageNextll];
IF projDesc.page ~ = pageNext THEN {
projDesc.page « pageNext;
STree.Insert{LOOPHOLE[Long[@projDesc], STree.PDesc]l};
END;
END;

Touch: puBLIC PROCEDURE [pageMember: VM.PageNumber] = {[J « Get[pageMember]};

TranslateLevel: PUBLIC PROCEDURE [pageMember: VM.PageNumber, delta: INTEGER] =
BEGIN
projDesc: projection STree.Desc;

1 « STree.Get[

LOOPHOLE[Long[@projDesc], STree.PDesc], [projectionfpageMember]l];
iF projDesc.level + delta ~in CachedSpace.Level THEN ERROR Bug[funnyLevel]
projDesc.level « projDesc.level + delta;
STree.Update[LOOPHOLE[Lona[@projDesc], STree.PDesc]]

END;
END.
LOG . '
May 24, 1978 10:13 AM McJones Created file.
June 23, 1978 10:57 AM McJones Split didn't check for pageNext = countVM.
August 2, 1978 9:27 AM McdJones Updated to new CachedRegion inten‘ace
August 4, 1978 2:19 PM McJones Added beingRemapped.
August 29, 1978 7:32 PM McJones Cleared dDirty before calling CachedReglon Insert.
August 21, 1979 4:33 PM Knutsen Made compatible with new CachedRegion.Desc.

September 28, 1979 3:57 PM  Knutsen Made compatible with new CachedRegion.Desc.
February 25, 1980 6:01 PM Knutsen Added DeleteSwapUnits. Named the ERRORs.

June 18, 1980 4:57 PM Gobbel Made compatible with new CachedRegion.Desc.
July 30, 1980 2:52 PM Knutsen Made compatible with new CachedRegion.Desc.
September 16, 1980 9:48 AM  Knutsen DeleteSwapUnits failed if no existing swap units.
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-- VMMgr>SpacelmplA.mesa (last edited by Fay on October 10, 1980 9:09 PM)
-- Note: There is another version of Spacelmpl! for UtilityPilot which should track changes to this m
**odule.
-- Implementation Notes:
1 routines herein must have this oraan/zatlon flrst check for all clleni Brrors, and RETURN

== 1ne

**WITH ERROR lf any; then make changes to the VM databases, etc

-- The MONITORLOCK of SpacelmplA/B protects the Hierarchy and Projection data base and the
**Maplog. Thatis, those facilities are only accessed from within the Space monitor, and so aren
**ot themselves MONITORSs, but rely on the serialization provided by the Spacelmp! MONITORLO
**CK. This makes the calls to those facilities faster.

-- Things to Consider:

-- GetAttributes could be augmented by operations for accessing individual space attributes, avoi
**ding unnecessary disk accesses, if performance requirements so dictate.

' DIRECTORY
CachedRegion usinG |

activate, Apply, createSwapUnits, deactivate, Desc, flush, startForceOut,
kill, Mapped, Operation, Qutcome, pageTop, pin, unpin, wait],
CachedSpace usiNG [Desc, Handle, handleNull, handleVM, Level, SizeSwapUnit],
Environment usinG [Long, maxPagesIinMDS, wordsPerPage],
File using [Capability, Permissions, read, write],
Hierarchy using [
Delete, FindFirstWithin, GetDescriptor, Getinterval, Insert, NotFound, Touch,
Update, ValidSpaceOrSwapUnit],
Inline using [BITAND, LongMult],
PrincOps using [ControlLink, PrefixHandle],
PrincOpsRuntime using [GFT],
Process using {Detach],
Projection USING [
DeieteSwapUmts, ForceOut, Get, Merge, Split, Touch, TranslateLevel]
Runtime using [CallDebugger, GlobalFrame},
Runtimeinternal using {Codebase],
Space,
Spacelmplinternal usinG [
InitializeSpacelmpiB, Interval, Level, RegionD, SpaceD, spacelLock,
Unmapinternal],
SpecialSpace usiNG [],
SwapperException usiNGg [Await],
Transaction usiNG [Handle, InvalidHandle, nullHandle],
TransactionState using [WithdrawFromTransaction],
VM usING [interval, PageCount},
VMMPrograms usinag J;

~ SpacelmplA: MoniTOR LoCcks Spacelmplinternal.spacel.ock
IMPORTS )
CachedRegion, Hierarchy, Inline, Process, Projection, Runtime,
Runtimelnternal, Space!lmplinternal, SwapperException, Transaction,
TransactionState
. ExPORTS Space, Spacelmplinternal, SpecialSpace, VMMPrograms
SHARES File --USING [Capability.permissions]-- =
BEGIN OPEN Space, Spaceimplinternal;
Handle: pusLIC TyPE = CachedSpace.Handle;
Alignment: Type = {code, powerQOf2, none};
ChildrenSelf: Tyre = {children, self};
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Error: PUBLIC ERROR [type: ErrorType] = CoDE;

InsufficientSpace: pusLiC ErrCR [available: PageCount] = CODE;

mds: pusLic Handle;

nullHandle: pusLic Handle « LOOPHOLE[CachedSpace.handieNull];
nuliTransactionHandle: puaLic Transaction Handle « Transaction nulIHandln

vnrtuaIMemory PUBLIC Handle « LOOPHOLE[CachedSpace handleVN}
-- Private Data:

Bug: PRIVATE --PROGRAMIMING--ERROR [type: BugType] = CODE;

-- not to be caught by cliant;

BugType: Tyre = {bug0, bug1, bug2, bug3, bugs};

" countViM: VM.PageCount;
“ handleMDS: CachedSpace.Handle;

intervalMDS: Interval;

maxPagesinCodeBlock: PageCount = Environment.maxPagesinMDS;
codeBdyMask: worp = LOOPHOLE[-(maxPagesinCodeBlock - 1) - 1 WORD];
-- = BITNOT[maxPagesinCodeBlock-1]

--Spacelmplintsrnal.--

spaceLock: PUSLIC MONITORLOCK; -- (private to Spacelmpl #)
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InitializeSpace: PUSLIC PROCEDURE [
countVM: VM.PageCount, handleMDS: CachedSpace.Handle] = {
InitializeInternal{countVM, handleMDS]};

-- (just to change the parameter names.)

InitializeInternal: PROCEDURE |
ctVM: VM.PageCount, handMDS: CachedSpace.Handle] =
BEGIN
countVM « ctVM; -- copy params into globals..
mds « LOOPHOLE[handieMDS « handMDS};
intervalMDS « Hierarchy.GetInterval[handieMDS].interval;
InitializeSpace!mplB{];

Process. Detach[.—onx VMMHelperProcess(]];
END;

-- SpecialSpace implementation
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CreateAligned: PUBLIC --EXTERNAL--PROCEDURE [
size: Space.PageCount, parent: Space.Handle]
RETURNS [newSpace: Space.Handle] =
-- Create a space which begins at a page within virtual memory which is an /ntngral multiple of
**the smallest power of two not less than the given size. (Thus if size is already a power of two, th
**e beginning page number will have at least as many low-order zero bits as does size.)
BEGIN

reTurN[Createlnternallsize, parent, defaultBase, --alignment:--powerOf2]]};
" END; .

CreateForCode: pusLIC --EXTERNAL--PROCEDURE [
size: PageCount, parent: Handle, base: PageOffsat]
RETURNS [newSpace: Space.Handle] =
-- Creates a space guaranteed not to cross a 64KW boundary.
{reTurN[Createlnternal[size, parent, base, --afignment:--code]j};
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MakeCodeResident: pusLIC --EXTERNAL--PROCEDURE [frame: PROGRAM] =
LOOPHOLE[MakeProcedureResident];

-MakeCodeSwappable: PUBLIC --EXTERNAL--PROCEDURE [frame: PROGRAM] =
LOOPHOLE[MakeProcedureSwappable];

MakeGlobalFrameResident: pusLIC --EXTERNAL--PROCEDURE [frame: PROGRAM] = {
MakeResident[GetHandle[PageFromLongPointer[LOOPHOLE[frame, poINTER]]11}; -

MakeClobalFrameSwappable: puBLiC --EXTERNAL--PROCEDURE [frame: PROGRAM] = {
MakeSwappable[GetHandle[PageFromLongPointer[LOOPHOLE[frame, roiNTeR]]]]};

MakeProcedureResident: puBLIC --EXTERNAL--PROCEDURE |
proc: --procedure PrincOps.ControlLink--UNSPECIFIED] = {
MakeResident[SpaceForCede[procli};

. MakeProcedureSwappable: pusLIC --EXTERNAL--PROCEDURE |
proc: --procedure PrincOps.ControlLink--UNSPECIFIED] = {
MakeSwappable[SpaceForCode[proc]]};.

SpaceForCode: --EXTERNAL--PROCEDURE [link: --PrincOps. ControlLink--UNSPECIFIED]
RETURNS [space: Handle] =
-- link must be either a procedure ControlLink or a PROGRAM (a GlobalFrameHandle).
BEGIN CPEN lk: LOOPHOLET[link, PrincOps.ControlLink];
codeBase: LONG PrincOps.PrefixHandle = Runtimelnternal. Codebase[

Runtime.GlobalFrameflink]];

offset: CARDINAL;
--UNTIL non-indirect link found--

ole}
IF Ik.proc THEN {
offset « LOOPHOLE[codeBase entry|
lk.ep + PrincOpsRuntime.GFT{lk.gfi}.epbias].initialpc];
EXIT}

ELSE D
IF Ik.indirect THEN {Ik « Ik.linkt; Loor}
 ELSE --global frame handle--{offset « 0; ExiT};
ENDLOOP;
RETURN[GetHandle[PageFromLongPointer[codeBase + ofiset]]];
END;
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MakeResident: PUBLIC ENTRY PROCEDURE [space: Handle] =

-- OK to make an already-resident space resident.
BEGIN
Pinna bl[e PROCEDURE [regionD: RegionD] RETURNS [BOOLEAN] = {

RETURN

regionD.state in CachedRegion. Mapped AND reg-onD IeveIMapped <=
space.level]};

spaceD: SpaceD;
validSpace, validSwapUnit: BOOLEAN;
[validSpace, validSwapUnit] « Hierarchy. GetDescnp!or[@spaceD space];
IF validSwapUnit THEN RETURN WITH ERROR Error[notApplicableToSwapUnit]
ELSE IF ~validSpace THEN RETURN WITH ERROR Error[invalidHandle];
if ~ForAliRegions[spaceD.interval, Pinnable] THEN

RETURN WITH ERROR Error[mvahdMappmgOperatlon]
spaceD.pinned « TRUE;
Hierarchy. Update[@spaceD] ;
ApplyTolnterval[spaceD.interval, CachedRegion.pin]
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END;

MakeSwappable: PUBLIC ENTRY PROCEDURE [space: Handle] =

BEGIN
spaceD: SpaceD;

validSpace, validSwapUnit: BOOLEAN;

[validSpace, validSwapUnit] « Hierarchy.GetDescriptor[@spaceD, space];
IF validSwapUnit THEN RETURN WITH ERROR Error{notApplicableTeSwapUnit]
ELSE i ~validSpace THEN RETURN WITH ERROR Error{invalidHandle];

IF ~spaceD.pinned THEN RETURN WITH ERRCR Error[invalidiMappingOperation];
spaceD.pinned’ ¢ FALSE;

Hierarchy.Update[@spaceD];

ApplyTolnterval[spaceD.interval, CachedRegion.unpin]

END;
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Create: pusLC --EXTERNAL--PROCEDURE |
size: PageCount, parent:-Handle, base: PagaOifset] RETURNS [Handle]
ReTuRN[Createlnternal[size, parent, base, --alignment:--noneil};

Delete: pusLIC --EXTERNAL--PROCEDURE [space: Handle] = { -
Deletelnternal[space, self]};

DeleteSwapUnits: pusLic --EXTERNAL--PROCEDURE [space: Handle] = {
Deletelnternalfspace, children]};

LongPointerFromPage: pusLiC --EXTERNAL--PROCEDURE [page: PageNumber]
RETURNS [LONG POINTER] = {
RETURN[LOOPHOLE[inline.LongMult[page, Environment.wordsPerPage]ll};

PageFromLongPointer: pueLiC --EXTERNAL--PROGEDURE [Ip: LONG POINTER]
RETURNS [page: PageNumber] = {
oPEN LOOPHOLE(lp, num Environment.Long];
IF Ip = NIL THEN ERROR ErrorfinvalidParameters}
ELSE RETURN[highbits*256 + lowbits/256]};

-- Monitor entries:
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Activate: PUBLIC ENTRY PROCEDURE [space: Handle] = {
IF ~ApplyToSpace[space, CachedRegion.activats].validHandle THeN
RETURN WITH ERROR Error{invalidHandle]};

Createlnternal: ENTRY PROCEDURE [
size: PageCount, parent: Handle, base: PageOQfiset, alignment: Alignment]
RETURNS [Handle] =
BEGIN OPeN handleParent: LOOPHCLE[parent, CachedSpace.Handle];
largestPowerQf2Cardinal: CARDINAL = (LAST[CARDINAL}/2) + T;
-- assumes binary representation for CARDINALS.
validSpace, validSwapUnit: ECOLEAN;
handleNew: CachedSpace.Handle;
page: PageNumber; -- the start of the new space.
regionD: RegionD;
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spaceDParent: SpaceD;

[validSgace, validSwapUnit] « Hierarchy.GetDescriptor[
@spaceDParent, handleParent];

iF validSwapUnit THEN RETURN WITH ERROR Error[notApplicableToSwapUnit]

ELSE IF ~validSpace THEN RETURN WITH ERROR ErrorfinvalidHandle];

iF handleParent.level > = LasT[Level] THEN
RETURN WITH ERROR Error[spaceTreeTooDeep];

iF spaceDParent.hasSwapUnits THEN
RETURN WITH ERROR Error[notApplicableToSwapUnit];

IF size = O OR (base ~ = defauliBase AND base >= spaceDParent.interval.count)
oR (alignment = powerOf2 Anp size > largestPowerOf2Cardinal) THEN
RETURN WITH ERROR Error[invalidParameters);

IF base ~ = defaultBase THEN --explicit base given--

BEGIN
regionD « Projection. Get[page « handleParent.page + base];
-- so page IN regionD.interval
IF size > (regionD.interval.page + regionD.interval. count) page OR
regionD.level ~ = handleParent.level or
(alignment = code anp page/maxPagesinCodeBlock ~ =
(page + size - 1)/maxPagesinCodeBlock) THEN
RETURN WITH ERROR Error{invalidParameters]);

END
ELSE --create anywhere--

BEGIN OPEN spaceDParent; -- USING [interval, pageRover]
countMax: PageCount « O; -- largest suitable interval in space.
HoleNotFound: INTERNAL PROCEDURE [regionD: RegionD]

RETURNS [notFound: BOOLEAN] =

-- Looks for a suitable hole of a suitable size. Sets page, countmax.

BEGIN
codelnterval: VM.Interval;
IF regionD.level = handleParent.level THEN -- (can not hava swap units)

BEGIN
SELECT alignment FROM
code => {

[codelnterval] « MaxlntervalForCode[reglonD],
iF codelnterval.count > countMax THEN { )
page « codelnterval.page; countMax « codelnterval.count}};

powerQi2 =>

BEGIN

pwrOfTwo: CARDINAL;

FOR pwrOfTwo « 1, pwrOfTwo*2 unTiL pwrOfTwo > = size DO ENDLOOP;

ERROR; -- UNIMPLEMENTED

END;
none =>
IF regionD.interval.count > countMax THeN {
page « regionD.interval.page; countMax ¢ regionD.interval.count};
ENDCASE => ERROR Bug[bug0Q];
IF countMax > = size THEN RETURN[FALSE];
--the current region is big enough--
END;
RETURN[TRUE]; -- "keep going”

END;
IF ForAllRegions|
[pageRover, interval.count - (pageRover - interval.page)], HoleNotFound]

" THEN
IF ForAllRegions[[interval.page, pageRover - interval.page], HoleNotFound]
THEN RETURN WITH ERROR InsufficientSpace[available: countMax];
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pageRover « page + size; -- pageRover = interval.page + interval.count is ok
Hierarchy.Update[@spaceDParent]; -- (update pageRover.)

END;

regionD « Projection.Get[page]; -- so page IN regionD.interval
ApplyTointerval[regionD.interval, CachedRegion.flush};

-- assure that the Projection is current (and disable client refs while changing).
handleNew « CachedSpace.Handle[1 + handieParent.level, page];
Hierarchy.lnsert[handleNew, size];

Projection.Split[page};

Projection.Splitjpage + sizel;
Projection.TranslateLevel[pageMember: page, delta: 1];
RETURN[LOOPHOLE[handleNew]]

END;

CreateUniformSwapUnits: PUBLIC ENTRY PROCEDURE [
size: PageCount, parent: Handle] =
BEGIN OPEN handleParent: LOOPHOLE[parent, CachedSpace.Handle};
spaceDParent: SpaceD;
. validSpace, validSwapUnit: BOOLEAN; .
[validSpace, validSwapUnit] « Hierafchy.GetDescriptor|
@spaceDParent, handleParent];
IF validSwapUnit THEN RETURN wWiTH ERROR Error[notApplicableToSwapUnit]
ELSE IF ~validSpace THEN RETURN WiTH ERROR ErrorfinvalidHandle];
i¥ handleParent.level < LasT[Level] THEN
IF Hierarchy.FindFirstWithin|
CachedSpace.HandlelhandleParent.level + 1, handleParent.page],
spaceDParent.interval.count] ~= CachedSpace.handleNull THaN
RETURN WITH ERROR Error[spaceNotUnitary]; -- no children allowed.
i spaceDParent.hasSwapUnits THEN RETURN WITH ERROR Error{spaceNotUnitary];
IF size = 0 OR size ~IN CachedSpace.SizeSwapUnit THEN
RETURN WITH ERROR ErrorfinvalidParameters];
. spaceDParent.hasSwapUnits « TRUE;
spaceDParent.sizeSwapUnit « size;
Hierarchy.Update[@spaceDParent];
ApplyTolnterval[spaceDParent.interval, CachedRagion.createSwapUnits];
END;

Deactivate: pusLIC ENTRY PROCEDURE [space: Handle] =
BEGIN OPEN handle: LOOPHOLE[space, CachedSpace.Handle];
IF ~ApplyToSpace[handle, CachedRegion.deactivate].validHandle TrEN
RETURN WITH ERROR ErrorfinvalidHandle];
END;

Deletelnternal: ENTRY PROCEDURE [space: Handle, which: ChildrenSelf] =
BEGIN OPEN handle: LOOPHOLE[space, CachedSpace.Handle];
level, topLevel: Level;
Deletelfleaf: INTERNAL PROCEDURE [regionD: RegionD] RETURNS [BOOLEAN] =
-- implicit parameter: ievel.
-- Assume leve>0 (i.e. space~ = virtualMemory)
BECIN
iF regionD.level = level THeN
-- Region described by regionD corresponds to a leaf space.

BEGIN :

leafSpaceD: CachedSpace.Desc;

mergeleft, mergeRight: BOOLEAN;

intervaiParent: interval = Hierarchy.Getintervalf
Handle[level - 1, regionD.interval.page]].interval;
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pageNext: PageNumber = regionD.interval.page + regionD.interval.count;
flushinterval: Interval « regionD.interval; -- assume no merging
IF ~Hierarchy.GetDescriptor{
@leafSpaceD, Handle[level, regionD.interval.page]].validSpace THEN
ERROR Bugl[bugi];
IF leafSpaceD.transaction ~ = nullTransactionHandle THEN
TransactionState.WithdrawFromTransaction{
leafSpaceD.transaction, Handleflevel, regionD.interval.page] !
Transaction.InvalidHandle => CONTINUE];
IF regionD interval.page > FirsT[PageNumber] THEN

leftl\elghbor RegionD = Pro;ectlon Get[regionD.interval.page - 1];
mergeleft «
(regionD.interval.page ~ = intervaiParent. page AND leftNeighbor.level < |
regionD.level);
IF mergeleft THEN
flushinterval «
[flushinterval.page - leftNeighbor.interval.count,
flushinterval.count + leftNeighbor.interval.count];
END
ELSE mergeleft « FALSE; -- no left neighbor.
IF pageNext < CachedRegion.pageTop THEN
BEGIN
rightNeighbor: RegionD = Projection.Get[pageNext];
mergeRight « ]
(pageNext ~ = intervalParent.page + intervalParent.count AND
rightNeighbor.level < regionD.level);
“tF mergeRight THEN
flushinterval.count «
flushinterval.count + rightNeighbor.interval.count;

END

ELSE mergeRight « FALSE; -- no right neighbor.

IF regionD.state in CachedRegion.Mapped anp regionD.levelMapped =
regionD.level THEN
BEGIN
spaceD: SpaceD;
1 « Hierarchy.GetDescriptor[ .

@spaceD, CachedSpace.Handle[regionD.leve!, reglonD interval.page]];

Unmaplnternal[@spaceD];
END;

AppiyTolnterval[flushinterval, CachedRegion.flush];

-- make sure Projection is current (and prevent client refs while changing). (Flush this regi

**on and any required neighbors.)

iF regionD.hasSwapUnits THEN :
Projection.DeleteSwapUnits[regionD.interval.page];

Hierarchy.Delete[
CachedSpace.Handle[regionD.level, regionD.interval.page]];

-- At this point, the properties of the current region must match the properties of any adjace

**nt regions with which it will coalasce.

Projection.TranslateLevel[pageMember: regionD.interval.page, delta: -1];
IF mergeleft THEN Projection.Merge[regionD.interval.page};
IF mergeRight THEN Projection.Merge[pageNext];

SpacelmplA.mesa.

10-Oct-80 21:17:57

-- "keep going”
validSpace, validSwapUnit: BOOLEAN;
spaceD: CachedSpace.Desc;
interval: Interval;
[validSpace, validSwapUnit] « Hierarchy.GetDescripior[@spaceD, handle];
iF validSwapUnit THEN RETURN WiTH ERROR Error[notApplicableToSwapUnit]
ELSE IF ~validSpace THEN RETURN WITH ERRCR ErrorfinvalidHand!e];
interval « spaceD.interval;
IF handle.level <= handleMDS.level ano handieMDS.page in
[interval.page..interval.page + interval.count} THEN
RETURN WITH ERROR ErrorfinvalidParameters]; -- don't delete the MDS/
[I « ForAliRegionsg[interval, MaxLevel];
-- levelLeaves « max region level, region in interval
topLevel « )
Ir which = children THEN handle.level + 1 --delete only children--
eLse handle.level --delete children and self--

FOR level pecreasING IN [topLevel.levelLeaves] po
[ « ForAliRegions[interval, Deletelfleaf]; ENDLOCP;
IF which = children THeN -- delete uniform swap units of self:

%%G;;rlquolnterval[interval, CachedRegion.flush];
Projection.DeleteSwapUnits[interval.page];
spaceD.hasSwapUnits ¢ FALSE;
Hierarchy.Update[@spaceD];

- END;

END;

MaxIntervalForCode: INTERNAL PROCEDURE [regionD: RegionD] ReTurns [Interval] =
BEGIN OPEN regionD.interval; -- page, comt
endRegion: PageNumber;
firstBdy: PageNumber = !nhne.BITAND[page + maxPagesinCodeBlock, codeBdyMask];
--overflow is ok, yields 0--
IF {endRegion « page + count) <= firstBdy or firstBdy = O THEN
reTURN[[page, count]] -- region ends before first boundary

ELSE
IF Inline.BITAND[endRegion, codeBdyMask] ~ = firstBdy THEN
reTuan[[firstBdy, maxPagesinCodeBlock]]
-- region contains a whole CodeBiock

ELSE --region contains exactly one code boundary--
IF firstBdy - page > = endRegion - firstBdy THeEN
RETURN[[page, firstBdy - page]]
ELSE RETURNI[[firstBdy, endRegion - firstBdy]];
END;

ForceQut: pPUBLIC ENTRY PROCEDURE {space: Handle] =
BEGIN OPEN handle: LOOPHOLE[space, CachedSpace.Handle];
i ~ApplyTaSpace[handle, CachedRegion.startForceQut].validHandle THen
RETURN WITH ERROR ErrorfinvalidHandle};

.0« ApplyToSpace[handle, CachedRegion.wait];

END;
RETURN[TRUE]; -- "keep going"” END;
END® . GetAttributes: PUBLIC ENTRY PROCEDURE [space: Handle]

RETURNS.[
parent, lowestChild, nextSibling: Handle, base: PageOffset, size: PageCount,
mapped: BOOLEAN] =

levellLeaves: Level « handle.level;
MaxLevel: ProceDURE [regionD: RegionD] ReTURNS [BOOLEAN] = {
levelLeaves « Mmax[levelLeaves, regionD.level]; RETURN[TRUE]};
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BEGIN OPEN handle: LOOPHOLE[space, CachedSpace.Handle];
spaceD: CachedSpace.Desc;

validSpace, validSwapUnit: BOOLEAN;

interval: Interval;

[validSpace, validSwapUnit, interval] « Hierarchy.GetInterval[handle];

iF ~(validSpace or validSwapUnit) THEN RETURN WITH ERROR ErrorfinvalidHandle]; -

ir handle.level =

ELSE
BEGIN .
.intervalParent: Interval = Hierarchy.Getlnterval]

CachedSpace.Handle[handle.level - 1, interval.page]].interval;
pageNext: PageNumber = interval.page + interval.count;
countNext: PageCount =

intervalParent.page + intervalParent.count - pageNext;
parent « LOOPHOLE[CachedSpace.Handle[

handle.level - 1, intervalParent.page]];
nextSibling «

IF validSwapUnit THeN

ir pageNext < intervalParent.page + intervalParent.count THEN

LOOPHOLE[CachedSpace.Handle[handle.level, pageNext]] -- next swap unit

eLse nullHandle

ELSE --validSpace--LOOPHOLE[Hierarchy.FindFirstWithin|

CachedSpace.Handle[handle.level, pageNext], countNext]];

base « interval.page - intervalParent.page;

END;
[} « Hierarchy.GetDescriptor[@spaceD, handle];
-- (gets desc of parent space if this is a swap unit handle)
lowestChild «

IF validSwapUnit THEN nuliHandle

ELSE --validSpace--

iF spaceD.hasSwapUnits THEN LOOPHOLE[CachedSpace.Handlef

handle.level + 1, handle.page]] -- first swap unit

0 THEN {parent « nextSibling « nullHandle; base « 0}

ELSE --~hasSwapUhnits--
IF handle.level < LasT[Level] THEN LOOPHOLE[Hierarchy. Fmanrsthhm[
CachedSpace.Handle[handle.level + 1, handle.page], interval. count]]
ELSE --handle.level = LAST[LeveI]--nullHandle
size « interval.count;
mapped « IF validSwapUnit THEN FALSE ELSE spaceD.state = mapped;
END;

GetHandle: PUBLIC ENTRY PROCEDURE [page: PageNumber] RETURNS [Handle] =
BEGIN
regionD: CachedRegion.Desc;
handleLevel: CARDINAL;

-- {not a CachedSpace.Level, since a swap unit may have handle level = LAST{[Level]+ 1)

IF page >= countVM THEN RETURN WITH ERROR Error{invalidParameters];
regionD « Projection.Get[page]; -- (gets level of parent space if swap units)
handlelLevel « regionD.level + (iF regionD.hasSwapUnits THEN 1 ELSE 0);
RETURN|[
LOOPHOLE[CachedSpace.Handle]

handleLevel, Hierarchy.Getinterval[

CachedSpace.Handle[handleLevel, page]].interval.page]]]
END;

GetWindow: PUBLIC ENTRY PROCEDURE [space: Handle] ReTurns [WindowOrigin] =
BeGIN OPeN handle: LOOPHOLE[space, CachedSpace.Handle];
spaceD: SpaceD;
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validSpace, validSwapUnit: BOOLEAN;
[validSpace, validSwapUnit] « Hierarchy.GetDescriptor[@spaceD, handle];
IF ~validSpace anp ~validSwapUnit THEN RETURN WITH ERROR ErrorfinvalidHandie};
IF spaceD.state ~= mapped THEN RETURN WITH ERROR Error[noWindow];
RETURN(
IF spaceD dataOrFile = data THEN defauliWindow

[[spaceD window.file.fID,
IF spaceD.writeProtected THeN File.read eLse File.read + File.write],
spaceD.window.base]];
END;

Kill: PUBLIC ENTRY PROCEDURE [space: Handle] =
BEGIN OPEN handle: LOOPHOLE[space, CachedSpace.Handle];
validSpace, validSwapUnit: BOOLEAN;
interval: Interval;
[validSpace, validSwapUnit, mterval] « errarchy Getlnterval[handle];
IF ~validSpace ano ~validSwapUnit THEN RETURN wiTH ERROR ErrorfinvalidHandle];
ApplyTolnterval[interval, CachedReglon kill];
END;

LongPointer: PUBLIC ENTRY PROCEDURE [space: Handle] RETURNS [LONG POINTER] =
BEGIN OPEN handle: LOOPHOLE[space, CachedSpace. r-imdle]
IF ~Hierarchy.ValidSpaceOrSwapUnit[handie] THEN
RETURN WITH ERROR ErrorfinvalidHandle];
ReTURN[LongPointerFromPage[handle.pagel];
END; :

Pointer: PUBLIC ENTRY PROCEDURE [space: Handle] RETURNS [POINTER] =

BEGIN OpzN handle: LOOPHOLE[space, CachedSpace.Handle];

IF ~Hierarchy.ValidSpaceOrSwapUnit[handle] THEN
RETURN WITH ERROR ErrorfinvalidHandle];

IF handle.level <= handleMDS.level or handie.page ~in
[intervaIMDS.page..intervalliDS.page + intervalMDS.count) THEN
RETURN WITH ERROR Error{invalidParameters];

RETURN[LOGPHOLE[(handle.page - intervalMDS. pagn)‘wordsPerPaged

END;

VMPageNumber: PUBLIC ENTRY PROCEDURE [space: Handle] RETURNS [PageNumber] =
BEGIN OPEN handle: LOOPHOLE[space, CachedSpace.Handle];
. IF ~Hierarchy.ValidSpaceOrSwapUnit[handle] THEN
RETURN WITH ERROR Error{invalidHandle];
reTurn[handle.page];
END;
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--Spacelmplinternal.--

NotePinned: pusLIC siaNAL [levelMax: Level, page: PageNumber] = CODE;
--Spacelmplinternal.--
ApplyTolnterval: PUBLIC INTERNAL PROCEDURE [
interval: Interval, operation: CachedRegion.Operation] =
-- Performs, in ascending order, operation (successfully) for each swap unit of each region of i
**ntervel (exactly as required by CachadRegion.Apply).
-- May raise NotePinned (only if operation.action = unmap).
-- for operation = writeProtect, flush, remap, and unmap, interval must start and end on a regio
**n boundary! (restriction of CachedRegion.Apply}
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BEGIN

page, pageNext: PageNumber;

outcome: CachedRegion.Outcome;

FOR page ¢ interval.page, pageNext wHILE page < interval.page + interval.count

DO
-- for each swap unit in interval..

le}
--REPEAT operation UNTIL outcome = ok or notePinned--
[outcome, pageNext] « CachedRegion.Apply[page, operation];
WITH outcome SELECT FROM

ok => exiT;

notePinned -- [levelMax] -- =>

BEGIN SIGNAL NotePinned[levelMax, page]; EXIT END;

regionDMissing => Projection.Touch[page];

regionDDirty => Projection.ForceOut[page];

retry => NULL; -- go around again

spaceDMissing -- flevel] -- =>
Hierarchy.Touch[CachedSpace.Handle[level, page]];

-~ error --
ENDCASE =) ERROR Bug[bug2];
ENDLOOP;
ENDLOOP;
END;
--Spacelmplinternal.--

ApplyToSpace: PUBLIC INTERNAL PROCEDURE [
handle: CachedSpace.Handle, operation: CachedRegion.Operation]
RETURNS [validHandle: BOOLEAN] =
BEGIN
validSpace, validSwapUnit: BOOLEAN;
interval: Interval;
[validSpace, validSwapUnit. interval] « Hierarchy.Getinterval[handle];
validHandle « validSpace Or validSwapUnit;
iF validHandle THen ApplyTolnterval[interval, operation];
END;
--Spacelmplinternal.--

ForAllRegions: PUBLIC INTERNAL PROCEDURE [
“interval: Interval, Predicate: PROCEDURE [RegionD] RETURNS [true: BOOLEAN]]
RETURNS [BOOLEAN] =
-- Returns as soon as Predicate returns FALSE.
BEGIN
page: PageNumber;
regionD: RegionD;
FOR page ¢« interval.page, regionD.interval.page + regionD.interval.count WHILE
page < interval.page + interval.count.no
regionD « Projection.Get[page];
IF ~Predicate[regionD] THEN RETURN[FALSE]
ENDLOOP;
RETURN[TRUE]
END;
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VMMHelperProcess: PROCEDURE = -- root of VMM helper process, a monitor external

11

-- provides access to the Hierarchy and Projection for page fault handling and the Replacemen

**t Process.

SpacelmplA.mesa. 10-Oct-80 21:17:57

1"

SpaceimplA.mesa. 10-Oct-80 21:17:57 12

‘BEGIN
page: PageNumbnr
operation: CachedReagion.Operation;
outcome: CachedRegion.Qutcome;
HandleException: ENTRY PROCEDURE = INLINE
-- Since this is a monitor entry, new entries may not be added asynchronously to the space a
**nd region caches due to page faults. Thus, if a region or space descriptor is flushed from its ca
**che, the higher-level databases can be temporarily inconsistent (not satisfying the monitor invar
**jant).
BEGIN

DO
--UNTIL ok--
WITH outcome SELECT FROM
0K => RETURN;
regionDMissing => Projection.Touch[page];
spaceDMissing --[level] -- =>
Hierarchy.Touch[
CachedSpace.Handle[level, page] ! Hierarchy.NotFound => CONTINUE];
: -- If a pagefault or an age happens, and then the space is deleted betore this process can
**gervice its needs, the space desc will be missing. In this case, we just retry the operation in the
**current context (and the right thing will happen).

error --[state]-- =>
IF operation.action = activate THEN
Runtime.CallDebugger[" AddressFault"}]
ELSE ERROR Bug[bug3];
ENDCASE =) ERRCR Bug[bug4};
outcome « CachedReg:on Apply[page, operation].outcome;
ENDLCOP,;
END;

—-FOREVER--
[page, operation, outcome] « SwapperException. Awant[]
HandleException[]; .
ENDLOOP;

END;

END.
LOG
(For earlier log entries see Pilot 3.0 archive version.)
Time: January 25, 1980 1:50 PM By: Knutsen Action: Use new ErrorType's.
Time: January 28, 1980 10:54 AM By: Forrest Action: Made Spacelmp! take starting para
**meters and eliminated InitSpacs; copied in (most) of LongPtr< = >Page from Utilitiasimpl.
Time: February 25, 1980 6:04 PiM By: Knutsen AR3594: CreateUSU[spacel¥ithS
**U] raised wrong signal. AR1935: use Projection.DeleteSwapUnits. Renumbered the Internal err
**ors.
Time: April 16, 1980 10:09 AM By: Knutsen Action: Remap must always wait for opzratio
**n complete to avoid having the file deleted out from under the swapping operation. DeletelfLeaf
**must avoid walking off the ends of VM. Converted Spacelmpl![] into InitializeSpace[] AGAIN!
Time: April 17, 1980 1:03 PM  By: Gobbel Action: Added transaction handles.
Time: April 21, 1980 6:01 PM  By: Gobbel Action: Implemented Space.Copy.

Time: May 19, 1980 5:42 PM  By: Gobbef Action: FrameOps = >Frame, ControlDefs =
**> PrincOps. .
Time: May 21, 1980 2:31 PM  By: Gobbel Action: Mesa & change: f.code.longbase rep!

**aced by Runtimelnternal.CodeBase[frame] in SpaceforCode.

Time: June 16, 1980 5:12 PM  By: Gobbel Action: Transaction operations added.
Time: June 19, 1880 2:27 PM  By: Gobbel Action: Created SpacelmplA from parts of ol
**d Spacelmpl.
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Time: August 7, 1980 1:06 PM By: Knutsen Action: Moved initialization relevant to Spac
**elmpiB to there. Moved ApplyTointerval, etc. here. GetWindow returns current writeProtected-
**ness. Implement MakeGlobalFrame*, MakeProcedure*, etc.

Time: September 8, 1980 4:14 PM By: Knutsen Action: Delete now does Withdra
**wFromTransaction.

Time: September 11, 1980 1:15 PM By: Gobbel Action: Imported TransactionStat
- te. .

Time: October 10, 1980 9:09 PM By: Fay  Action: Fixed DeletelfLeaf to correctly recog

**nize a leaf space with no right neighbor.
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-- VMIMgr>SpacelmplB.mesa (last edited by Knutsen on October 16, 1980 11:02 AM)
-- Note: There is another version of Spacelmpl for UtilityPilot which should track changes to this m
**odule.

-- Handling of transactions: In the beginning, a space is created, and it is not part of a transaction. -

**A space becomes associated with a transaction whenever a non-null transaction handle is pass
**ed to a Space operation (except Copyln/Out), and the transaction handle is stored in the space
**descriptor at that time. If later a different transaction handle comes along for an operation on th
**at space, it is an error. A space ceases to be part of a transaction when: (1) ReleaseFromTrans
**=ction is called (2) the space is unmaooed or deleted Remao is handled as as.if it were an Un

**map followed by a Map

-- Implementation Notes:

-- The routines herein have this organization: first, check for all client errors, and RETURN WITH E
**RROR if any; then, make changes to the VM databases.

-- Future Improvements:
- If we would remember when a whole mapping space had been logged, we could avoid doing it a
- **gain later.

DIRECTORY ]
CachedRegion USING [

BackFileType, Desc, forceOut, invalidate, makeWritable, Mapped,
maxRemapSpaceSize, needslogging, Operation, pageLocationinSpace, startUnmap,
wait, writeProtect],

CachedSpace usiNG [DataOrFile, Desc, Handle, Level],

Environment usiNng [bitsPerWord, wordsPerPage],

File using |
Capability, Error, ErrorType, firstPageNumber, lastPageNumber, nulllD,
PageCount, read, Unknown, write],

Frame usinG [GetRetumunk]

Hierarchy using [GetDescriptor, Getlnterval Update],

Inline using [BITAND, LowHalf],

KernelFile using [GetFuleAttnbutes, LogContents},

KernelSpace usinG {],

MapLog using [WriteLog],

PrincOps using [StateVector, TrapLink],

Projection usinG [Get],

ResidentHeap usinG [first64K, FreeNode, MakeNode],

Runtime using [CallDebugger],

SDDefs using [SD, sWriteProtect],

Space using |
defauitWindow, Error, ErrorType, InsufficientSpace, PageCount, PageNumber,
WindowOrigin],

Spacelmplinternal usiNG |
ApplyTelnterval, Interval, ForAllRegions, Level, NotePlnned RegionD, SpaceD,
spaceLock],

Systeminternal using [Unimplemented],

SpecialSpace usiNG [],

Transaction using [Handle, InvalidHandle, nuliHandle],

TransactionState using [AddToTransaction, WithdrawFromTransaction],

Trap usiNng [ReadOTP],

VM using [Interval],

VMMPrograms usinG [,

ViviMgrStore using [AllocateWindow, DeallocateWmdow],

Volume usiNG [ID, InsufficientSpace, Unknown],

Zone usING [Base, Status];

‘SpacelmplB: MONITOR LoCks Spacelmplinternal.spacelock
IMPORTS
CachedRegion, File, Frame, Hierarchy, Inline, KernelFile, Mapl.og, Projection,

SpacelmplB.mesa. 16-Oct-80 11:35:12 1

SpacelmplB.mesa.

SpacelmplB.mesa.

16-Oct-80 11:35:12

ResidentHeap, Runtime, Space, Spaceimplinternal, Systeminternal, Transaction,
TransactionState, Trap, VMMgrStore, Volume

exrorTS KernelSpace, Space, Spacelmplinternal
SHARES File -- USING [fID, permissions] -- =
BEGIN OPEN Space, Spacelmplinternal;

Handle: pusuic TYPE = CachedSpace.Handle;
Bug: PRIVATE ERROR [type: BugType} = cOoE;
BugType: Type = {

badeButNeedsLocoma ﬂleDzsaDnnared mltHeanErr nu!lTxButNeedsLocmno

noSpaceForLoggmg. remapHeapAHoc, remapHeapFree. spaceDAbsent -
unmappedSpaceToUnmapinternal, volDisappeared,
yourSpacelsAireadyinOtherTransaction};

pageSize: CARDINAL = Envircnment.wordsPerPage;
nuliTransaction: Transaction.Handle = Transaction.nuliHandle;
initRemapSize: PageCount = 250;

--initial guess at page count of largest space to be remapped.
currentRemapSize: PageCount « initRemapSize;
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--Spacelmplinternal.--
InitializeSpacelmplB: PUSLIC ~-EXTERNAL--PROCEDURE[] =

BECIN

node: Zone.Base RELATIVE POINTER TO UNSPECIFIED;

size: CARDINAL;

status: Zone.Status;

size « (initRemapSize '+ Environment.bitsPerWord - 1)/Envnronment bitsPerWord;

[node, status] « ResidentHeap.MakeNode[n: size, alignment:];

-- for remapping operations.

IF status ~ = okay THEN ERROR BugfinitHeapErr];

CachedRegion.pagel.ocationinSpace « DESCRIPTOR][
@ResidentHeap first64K[node], size]; -- for remapping operations.

SDDPefs.SD[SDDefs.sWriteProtect] « WriteProtectTrap;

END;

Copnyln: pusLIC --EXTERNAL--PROCEDURE [

space: Handle, window: WindowQrigin, transaction: Transaction.Handle] =

- --The transaction parameter is only present for possible future implementation of locking.
**not relevant to the current implementation.

BEGIN
Copyl!nlnternal: INTERNAL PROCEDURE[] =

BEGIN
spaceD, mappingSpaceD, fromSpaceD: SpaceD;
GetCopyinfol@spaceD, @mappingSpaceD, space];
IF mappingSpaceD.writeProtected THEN {

IF KernelFile.GetFileAttributes[mappingSpaceD.window.file].immutable THEN

File.Error[immutable]

" eLsz File.Error[insufficientPermissions]};
fromSpaceD « mappingSpaceD; -- generate a desc for the new window..
fromSpaceD.interval « spaceD.interval;

ProcessWindow[@iromSpaceD, @window, forReadingOrWriting, fileSpaceOnly];

--may raise File.Unknown or Volume.Unknowan. A

IF mappingSpaceD.transaction ~= nullTransaction THEN { .
ApplyTolnterval[spaceD.interval, CachedRegion.forceOut]; /
-- make sure backing tile is up-to-date.

16-Oct-80 11:35:12
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KernelFile.LogContents[
-- inay raise Volume.insufficientSpace.
transaction: mappingSpaceD.transaction,
file: [mappingSpaceD.window.file.fID, File.read + File.write],
base:
mappingSpaceD.window.base +
{spaceD.interval.page - mappingSpaceD.interval.page),
count: spaceD.countMapped]};
ApplyTointerval[
spaceD.interval,
[ifMissing: report, ifCheckedOut: wait, afterForking: return,
vp: copyln[from: @fromSpaceD]]};
ApplyTolnterval[spaceD.interval, CachedRegion.wait];
-- must wait for complete, since client could delete the source window.

END --Copylninternal--

EnterSpace[Copylninternal];
END;

CopyOut: pusLIC --EXTERNAL--PROCEDURE [
space: Handle, window: WindowQrigin, transaction: Transaction.Handle] =

BEGIN
CopyOutinternal: INTERNAL PROCEDURE[] =
BEGIN
spaceD, mappingSpaceD, toSpaceD: SpaceD;
GetCopylInfo[@spaceD, @mappingSpaceD, space];
toSpaceD « mappingSpaceD; -- generate a desc for the new window..
toSpaceD.interval « spaceD.interval;
ProcessWindow[@toSpaceD, @window, forWriting, fileSpaceOnly];
-- may raise File.Unknown or Volume.Unknown.
IF tfransaction ~ = nullTransaction THEN
KerneiFile.LogContents[
transaction, toSpaceD.window.file, toSpaceD.window.base,
toSpaceD.countMapped]; -- may raise Transaction.InvalidHandle.
-- We don't need to update the space desc with the possibly-new transaction since the transa
**ction is associated with the window copied to, not the current space.
ApplyTolnterval[
spaceD.interval,
[ifMissing: report, ifCheckedQut: wait, afterForking: return,
vp: copyQutfto: @toSpaceD]]];
ApplyTolnterval[spaceD.interval, CachedRegion.wait];
-- must wait for complete, since client could delete the destination window.

END --CopyOutinternal--

iEnterSpace[CopyOutlnternal];
END;

MakeReadOnly: pusLiC --EXTERNAL--PROCEDURE [
space: Handle, transaction: Transaction.Handle] =

EEGIN .
MakeReadOnlylnternal: INTERNAL PROCEDURE[] =
BEGIN ’
spaceD: SpaceD;
GetSpaceDesc{@spaceD, space, --requiredState:--mapped];
JoinTransaction[space, @spaceD, transaction];
-- may raise Transaction.InvalidHandle.

‘SpacelmplB.mesa.
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spaceD.writeProtected « TRUE;
Hierarchy.Update[@spaceD];
-- note that the Projection and Hierarchy disagree until the following statement is complsted.
ApplyTolnterval[spaceD.interval, CachedRegion.writePratect];
END;
EnterSpace[MakeReadOnlyinternal];
END;

MakeWritable: puBLIC --EXTERNAL--PROCEDURE [
space: Handle, file: File.Capability, transaction: Transaction.Handle] =

EGIN
%AgkeWritablelntemal: INTERNAL PROCEDURE[] =
EEGIN
spaceD: SpaceD;
immutable: BOOLEAN;
readOnly: BOOLEAN;
GetSpaceDesc[@spaceD, space, --requiredState:--mapped];
IF file.flD ~= spaceD.window file.flID THen Error{invalidMappingOperation];
[imm]utable: immutabie, readOnly: readOnly] « KernelFile.GetFileAttributes|
file];
IF immutable THeN File.Error{immutable];
IF readOnly THEN File.Error{insufficientPermissions];
JoinTransaction[space, @spaceD, transaction];
-- may.raise Transaction.invalidHarndle.
spaceD.writeProtected « FALSE;
Hierarchy.Update[@spaceD];
-- note that the Projection and Hierarchy disagree until the following statement is completed.
ApplyTolnterval]
spaceD.interval,
iF spaceD.transaction = nullTransaction THen CachedRegion.makeWritable
ELsE CachedRegion.needsLogging];
END;
EnterSpace[MakeWritableinternall;
END;

Map: PUBLIC --EXTERNAL--PROCEDURE [
space: Handle, window: WindowOrigin, transaction: Transaction.Handle} =

BEGIN
Map!nternal: iINTERNAL PROCEDURE[] =
BEGIN ’
spaceD: SpaceD;
GetSpaceDesc[@spaceD, space, --requiredState:--unmapped];
ProcessWindow{@spaceD, @window, forReadingCrWriting, dataSpacsOK];
"-- may raise File.Unknown, Volume.InsufficientSpace, or Volume.Unknown.
JoinTransaction[
space, @spaceD, transaction -- may raise Transaction.lnvalidHandle.
Y unwing =D ReleaseDefaultWindow[@spaceD]; ]; .
-- No more signals should be raised past this point!
spaceD.state « mappad;
Hierarchy.Update[@spaceD];
ApplyTolnterval{
spaceD.interval,
[ifMissing: report, ifCheckedOut: wait, afterForking: --don't care--,
vp: map[ . : .
level: space.level,
pbackFileType:
IF spaceD.dataOrFile = CachedSpace.DataOrFilelfile] TheN file eLse data,
andWriteProtect: spaceD.writeProtected,
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andNeedslogging: ~spaceD.writeProtected anp spaceD.transaction ~ =
nuliTransaction}}};
Mapt og.WriteLog([Interval[spaceD.interval.page, spaceD.countMapped], @spaceD]
END --Mapinternal--

EnterSpace{Maplnternal];
END;
--KernelSpace.--

ReleaseFromTransaction: PUBLIC --EXTERNAL--PROCEDURE |

space: Handle, transaction: Transaction.Handle, andInvalidate: BOOLEAN] =

BEGIN
ReleaseFromTransactioninternal: INTERNAL PROCEDURE[] =

BEGIN

spaceD: SpaceD;

GetSpaceDesc[@spaceD, space, --requiredState: --dontCare]
IF spaceD.transaction ~ = transaction THEN RETURN

5

-- the space in the given transaction has been deleted. This is a different space (but with th

**g same handle).

ELSE
BEGIN
IF spaceD.state = mapped THEN {

IF andinvalidate THeEN
ApplyTolnterval[spaceD.interval, CachedRegion. mvahdate]
IF ~spaceD.writeProtected THEN
ApplyTolnterval[spaceD.interval, CachedRegion.makeWritable]};
spaceD.transaction « nullTransaction;
Hierarchy.Update[@spaceD];
END;
END;
EnterSpace[ReleaseFromTransactioninternall;
END;

Remap: puBLIC --EXTERNAL--PROCEDURE [
space: Handle, window: WindowOrigin, transaction: Transaction.Handle] =
BEGIN
Remapinternal: INTERNAL PROCEDURE[] =

BEGIN
spaceDOld, spaceDNew: SpaceD;

GetSpaceDesc[@spaceDOld, space, --requiredState:--mapped];
spaceDNew « spaceDOId; -- generate a desc for the new space/window.
IF spaceDQOld.transaction ~ = nuiiTransaction THEN

TransactionState.WithdrawFromTransaction|

spaceDOld.transaction, space ! Transaction. InvahdHandle = CONTINUE];

-- (tx had already ended)
spaceDNew.transaction ¢ nullTransaction;
-- (will join if caller passed new transacton)
ProcessWindow[@spaceDNew, @window, forWriting, dataSpaceOK];
-- may raise File.Unknown, Volume.InsufficientSpace, or Volume.Unknown.
-- scope of UNWIND --

BEGIN
ENABLE UNWIND =) ReleaseDefaultWindow[@spaceDNew];

JoinTransaction[space, @spaceDNew, transaction};
-- may raise Transaction.InvalidHandle.
ir spaceDNew.transaction ~ = nullTransaction THEN
-- log the contents cf the destination window..
KernelFile.LogContents|
spaceDNew.transaction, spaceDNew.window.file, spaceDNew.window.base,
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spaceDNew.couniMapped]; -- may raise Volume.insuificientSpace.
END --scope of UNWIND--

-- No more signals should be raised past this poin#!
IF spaceDOld.interval.count > currentRemapSize THEN
-- get a bigger remap array

BEGIN
node: Zone.Base RELATIVE POINTER TO UNSPECIFIED;

size: CARDINAL;
status: Zone.Status;
Ir spaceDOld.interval.count > CachedRegion. maxRemapSpacesze THEN
ERROR Systeminternal.Unimplemented;
iF ResidentHeap.FreeNode[
Inling.LowHalf|
sase[CachedRegion. pagnLocatlonlnSpace] ResidentHeap. f;rst64K}] ~= okay
THEN ERROR Bug[remapHeapFree]; :
currentRemapSize « spaceDOld.interval.count;
size «
(currentRemapSize + Environment.bitsPerWord -
1)/Environment.bitsPerWord;
[node, status] « ResidentHeap.MakeNodeln: size, alignment:];
IF status ~= okay THEN ERROR Bug[remapHeapAlloc];
CachedRegion.pagel.ocationIinSpace + DESCRIPTOR[
@ResidentHeap.first64K[node], size];
END;

-- At this point, swap units may soon reside in either of two windows. Mark all swap units “in

**old window", and force out dirty ones unless data space or write protected:
ApplyTolnterval]
spaceDOld.interval,
[itMissing: report, ifCheckedOut: vaait, afterForking: return,
vp: remapA[
firstClean: spaceDOld.dataOrFile =
~spaceDOId.writeProtected]]];
-- (assume writeProtected implies clean, i.e. no magic stores by debugger, etc.)
-- implicit parameter: CachedRegion.pagelLocationinSpace.
spaceDNew.state « beingRemapped;
-- "the space desc has changed to the new window".
Hierarchy.Update[@spaceDNew];
-- Ensure each region is in the new window, or is in and dirty:
ApplyTolnterval[
spaceDNew.interval,
[ifMissing: report, ifCheckedOut: wait, afterForking: return,
vp: remapB{from: @spaceDCid]l];
-- implicit parameter: CachedRegicn.pagelocationinSpace.
spaceDNew.state « mapped;
-- “once again, there is only one window for this space”
Hierarchy.Update[@spaceDNew];
-- {end of scope of pageLocationinSpace)

file AND

-- (For remote swapping, must unpin old file (and containing volume) from FilePageTransterr

**er cache)
- ApplyTolntervalispaceDNew.interval, CachedRegion.wait};

-- must wait for complete, since we or client may dalete the ofd window.

ReleaseDefauitWindow[@spaceDOld];

MapLog.WriteLog|
Interval[spaceDNew.interval.page, spaceDNew.countMapped], @spaceDNew]

IF spaceDNew.countMapped < spaceDNew.intarval.count THEN
Maplog.WriteLog[
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Interval[

spaceDNew.countMapped,

spaceDNew.interval.count - spaceDNew.countMapped], niL]
END --Remaplnternal--

EnterSpace[Remapinternal];
END,;

Unmap: pusLic --EXTERNAL--PROCEDURE [space: Handle] =
BEGIN
UnmapLlocallnternal: INTERNAL PROCEDURE[] = {

spaceD: SpaceD;
GetSpaceDesc[@spaceD, space, --requiredState:--mapped];
IF spaceD.transaction ~ = nuliTransaction THEN {
TransactionState.WithdrawFromTransaction[
spaceD.transaction, space ! Transaction.InvalidHandle => conTinug];
-- (tx had already ended)
spaceD.transaction « nuliTransaction};
Unmaplinternal[@spaceD]};
EnterSpace[Unmapl.ocalinternal];
END;

WriteProtectTrap: --EXTERNAL--PROCEDURE[] =
-- Handler for processor-generated trap.

BEGIN
record: RECORD [

-- so compiler won't grouse about not referencing dummy.
faultingPage: PageNumber,
dummy: CARDINAL];
-- to force state vector to not overlap local 0 and local 1.
state: PrincOps.StateVector;
state « STATE; -- must be first instruction.
record.faultingPage « LOOPHOLE[Trap.ReadOTP[], PageNumber];
-- should be second instruction, as trap parameter is put in local zero.
HandleWriteProtectTrap([record.faultingPage];
state.dest « Frame.GetReturnLink[];
state.source « PrincOps.Traplink;
RETURN WITH state; -- restart the trapee, he should work this time.
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EnterSpace: PusLIC ENTRY PROCEDURE [internalProc: PROCEDURE[]] =
-- Enters the Space monitor and calls internalProc. internalProc may treely signal or not catch
**signals from below (but should catch UNWIND from here if appropriate). )

BEGIN
unknownFile: File.Capability;
fileErrorType: File.ErrorType;
spaceAvailable: Space.PageCount;
spaceErrorType: Space.ErrorType;
unknownVolume: Volume.ID;

BEGIN
internalProc|

! File.Error --Jtype]-- => {fileErrorType « type; Go TO FileError};
File.Unknown --ffile]-- => {unknownFile « file; o T0 FileUnknown};
Space.Error --[type]-- => {spaceErrorType « type; GO TO SpaceError};
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Space.InsufficientSpace --favailable]-- => {

spaceAvailable « available; co 70 SpacelnsufficientSpace};
Transaction.InvalidHandle => co To TransactioninvalidHandle;
Volume.Unknown --[volumej-- => {

unknownVolume « volume; co To VolumeUnknown};
Volume.InsufficientSpace => Go 10 VolumelnsufficientSpacs];

EXITS
FileError => RETURN WITH ERROR File.ErrorffileErrorType];

FileUnknown => ReTuaN wiTH ERROR File.Unknown[unknownFile];
SpaceError => RETURN WITH ERROR Space.Error[spaceErrorTypel;
SpacelnsufficientSpace =>
RETURN WITH ERROR Space.InsufficientSpace[spaceAvailable};
TransactioninvalidHandle => ReTURN wiTH ERROR Transaction.InvalidHandle;
VolumeUnknown => RETURN WITH ERRCR Volume.Unknown{unknownVolume];
- VolumelnsufficientSpace => RETURN wiTH ERROR Volume.InsufficientSpace;
END; .
END;

HandleWriteProtectTrap: ENTRY PROCEDURE [faultingPage: PageNumber] =
BEGIN . .
-- Either this region is in a transaction and needs to be logged, or this is a real write protect faul

*¥

t.
mappingSpace: SpaceD;.
swaplinterval: VM.Interval;
region: RegionD = Projection.Get[faultingPage]; '
IF ~region.needslogging THEN Runtime.CallDebugger|"WriteProtectFault"L};
[] « Hierarchy.GetDescriptor]

@mappingSpace, [region.levelMapped, region.interval.page]l;
IF mappingSpace.state = missing THEN ERRO] Bug[spaceDAbsent];
iIf mappingSpace.transaction = nullTransaction THzN
ERROR Bug[nullTxButNeedsl.ogging];
swaplnterval + Hierarchy.Getlntervalf
CachedSpace.Handle[
region.level + (iF region.hasSwapUnits THEN 1 ELSE 0),
faultingPage]].interval;
KerneiFile.LogContents|
fransaction: mappingSpace.transaction,
file: [mappingSpace.window.file.fID, File.read + File.write],
base:
(swaplinterval.page - mappingSpace.interval.page) + mappingSpace.window.base,
count:
¥ swaplnterval.page + swaplnterval.count <=
mappingSpace.interval.page + mappingSpace.countMapped THeEN
swaplnterval.count
ELSE
(mappingSpace.interval.page + mappingSpace.countMapped) -
swaplnterval.page ! File.Unknown => error BuglfileDisappeared];
Transaction.InvalidHandle => errOR Bug{badTxButNeedsLogging];
Volume.InsufficientSpace => =rror Bug{noSpaceForLogging];
Volume.Unknown => ERROR Bug[volDisappeared]);
ApplyTointerval[swaplnterval, CachedRegion.makeWritable];
END;
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GetCopylnfo: INTERNAL PROCEDURE [
pSpaceD, pMappingSpaceD: poiNTER TO SpaceD, space: Handle] =
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. ‘v';/"&‘;:;; soace assures that :t Is maoned or a descendent of a manoed Space returns soac
gosiite fistinpmtduibutdalapibtbutttubbbibibobriustuiimt it i bbadhampate
**e descnptor !or space (synthes:zes one lf space is a swap un/t) and mapplng space.
BEG

vahdSpace, validSwapUnit: BOOLEAN;

region: RegionD;

[validSpace, validSwapUnit] « Hierarchy.GetDescriptor[pSpaceD, space];

iF ~validSpace AND ~validSwapUnit THEN Error[mvahdHandle]

region « Projection.Get[space.page];

IF region.state ~In CachedRegion.Mapped THeEN Error[noWindow];

IF space.level = pSpaceD.level anp pSpaceD.level = region.levelMapped THEN
pMappingSpaceDt « pSpaceDt

ELSE
] « Hierarchy.GetDescriptor|

pMappingSpaceD, Handle[space.page, regnon levelMapped]];
IF validSwapUnit THEN
pSpaceD.interval « Hierarchy.Getinterval[space].interval;
END;

CetSpaceDesc: INTERNAL PROCEDURE |
pSpaceD: POINTER TO SpaceD, space: Handle,
requiredState: {mapped, unmapped, dontCare}] =
-- Validates that space is a real space {not a swap unit), gets space descriptor, assures desired
**mapping state.
BEGIN
Unmapped: INTERNAL PROCEDURE [regionD: ReglonD] RETURNS [BOOLEAN] = {

ReTURN[regionD.state = unmapped]};
validSpace, validSwapUnit: BooLzAN;
[validSpace, validSwapUnit] « Hierarchy.GetDescriptor[pSpaceD, space}];
iF validSwapUnit THen Error[notApplicableToSwapUnit]
ELSE IF ~validSpace THEN ErrorfinvalidHandle];
SELECT requiredState FROM
mapped => I pSpaceD.state ~= mapped THEN Error[noWindow}];
unmapped =>
1= ~ForAllRegions[pSpaceD.interval, Unmapped] THEN
ErrorfinvalidMappingOperation];
dontCare => nuL;
ENDCASE;
END;

JoinTransaction: INTERNAL PROCEDURE [
space: Handie, pSpaceD: roINTER TO SpaceD, transaction: Transaction. Handle] =
-- It is best if this procedure is called after all other possible errors have been detected sincet
**here is no way to back out of the AddToTransaction.
-- May raise Transaction.InvalidHandle.

IF transaction ~ = nullTransaction anp pSpaceD.transaction ~ = transaction THEN

IF pSpaceD.transaction ~ = nullTransaction THEN
Bug[yourSpacelsAlreadyinOtherTransaction];

pSpaceD.transaction « transaction; .

TransactionState.AddToTransaction[transaction, space]}};

ProcessWindow: INTERNAL PROCEDURE [
pSpaceD: POINTER TO SpaceD, pWindow: POINTER TO Space.WindowOrigin,
usage: {forWriting, forReadingOrWriting}, .
kind: {dataSpaceOK, fileSpaceOnly}] =
-- Fills in pSpaceD.dataOrFile, .writeProtected, .countMapped, and .window. Allocates window
**if data space.

SpacelmpiB.mesa. 16-Oct-80 11:35:12 9

"‘rror efc. etc.).

SpacelmpiB.mesa. 16-Oct-80 11:35:12 10

Mav ralse Flle Unknown Volume Insufflc;entSDa"e or Volume Unknown (as weII as Soace E

BEGIN
IF pWindowt = defaultWindow THEN --data space--

BEGIN

IF kind = fileSpaceOnly THeN Error{invalidMappingOperation];
pSpaceD.dataOrFile « data;

nSpaceD.writeProtected « FaLSE;

pSpaceD.countMapped « pSpaceD.interval.count;

pSpaceD.window.filefID « File.nulllD; -- “backing store not allocated yet"
VMMgrStore.AllocateWindow[@ (pSpaceD.window), pSpaceD.interval.count];
-- may raise Volume.InsufficientSpace.

END )
ELSE --file space--

BEGIN
countFile: File.PageCount;
immutable: BOOLEAN;
countMappedFile: File.PageCount;
pSpaceD.dataOrFile « file;
[size: countFile, immutable: immutable, readCnly: pSpaceD. wnteProtected]
KernelFile.GetFileAtiributes[pWindow. file];
IF pWindow.base ~in [File.firstPageNumber..File.lastPageNumber] THEN
Error{invalidWindow};
IF Inline.BITAND[pWindow.file.permissions, File.read] = O THEN
. File.Error{insufficientPermissions];
IF pSpaceD.writeProtected anp usage = forWriting THEN {
IF immutable THen File.Error[immutable]
eELse File.Error[insufficientPermissions]};
IF ~pSpaceD.writeProtected anp immutable THaN File.Error[immutable];
countMappedFile « .
F countFile <= pWindow.base THEN 0O ELSE countFile - pWindow.base;
-- the mapped amount of this space (no danger of undertiow)
pSpaceD.countMapped «
IF pSpaceD.interval.count <= countMappedFile THen pSpaceD.interval.count
eLse Inline.LowHalf[countMappedFile]; -- (no danger of truncation)
pSpaceD.window « pWindowt;
END;
-- (For remote swappmg, must pin file (and containing volume) in FilePageTransferrer caches)

END;

ReleaseDefaultWindow: INTERNAL PROCEDURE [pSpaceD: poINTER TO SpaceD] = {
IF pSpaceD.dataOrFile = data anp pSpaceD.window.filefID ~ = File.nulllD THEN
VMivigrStore.DeallocateWindow]@(eSpaceDr.window), pSpaceD.interval.count}};
--Spacelmplinternal.--

Unmaplnternal: PUBLIC INTERNAL PROCEDURE [pSpaceD: rOINTER TO SpaceD] =
BEGIN OPEN pSpaceD;
IF state ~= mapped TH=N ERROR Bug[unmappedSpaceToUnmaplnternall;
ApplyTolnterval]
interval, CachedRegion.startUnmap !
NotePinned --'[levelMax, page] -- =2

BEGIN
levelSub: Level;
spaceDSub: SpaceD;
FOR levelSub w [level + 1..levelMax] oo
[1 « Hierarchy.GetDescriptor{
@spaceDSub, CachedSpace.Handle[levelSub, pagell;

SpacelmplB.mesa. 16-Oct-80 11:35:12 10
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IF spaceDSub.pinned THEN {
spaceDSub.pinned « FaLSE; Hierarchy.Update[@spaceDSub]; exir};
ENDLOOP;
RESUME

END; ];
ApplyTolnterval[interval, CachedRegion.wait];
pinned ¢ FALSE;
state « unmapped;
pSpaceD.transaction « nullTransaction;
-- since there's no longer any assosciated file.
Hierarchy.Update[pSpaceD];
-- (For remote swapping, must unpin old file (and containing volume) from FilePageTransferrer
**cache)
IF dataOrFile = data THEN
VMMgrStore.DeallocateWindow[@window, interval.count];
Maplog.WriteLog[Intervalfinterval.page, countMapped], niL};
END;

END.

LOG

(For earlier log entries see Pilot 3.0 archive version.)

January 25, 1980 1:50 PM Knutsen Use new ErrorType’s.

January 28, 1980 10:54 AM Forrest  Made Spacelmpl take starting parameters and eliminat

**ed InitSpace; copied in (most) of LongPtr< = >Page from Utilitiesimpl.

February 25, 1980 6:04 PM Knutsen AR3594: CreateUSU[spaceWithSU] raised wrong signal
**. AR17935: use Frojection.DeleteSwapUnits. Renumbered the Internal errors.

April 16, 1980 10:09 AM ' Knutsen Remap must always wait for operation complete to avoi
**d having the file deleted out from under the swapping operation. DeletelfLeaf must avoid walkin
**g off the ends of VM. Converted Spacelmpl[] into InitializeSpace[] AGAIN!

April 17, 1980 1:03 PM Gobbel  Added transaction handles.

April 21, 1980 6:01 PM Gobbel Implemented Space.Copy.

May 19, 1980 5:42 PM Gobbel FrameOps = >Frame, ControlDefs = > PrincOps.

Meay 21,1980 2:31 PM Gobbel Mesa 6 change: f.code.longbase replaced by Runtimel
**nternal. CodeBase(frame] in SpaceForCode.

June 16, 1980 5:12 PM Gobbel  Transaction operations added.

July 19, 1980 12:00 PM McdJones Split module into SpacelmplA/B. Define nuilTransacti

**on locally; don't disable interrupts in WriteProtectTrap; add new parameters to MakeReadonIy,
**MakeWritable, and Remap

< August 11, 1980 5:11 PM Knutsen Make spaces enter transactions anytime. Implement co
**py-on-write via writeProtect trap. Use new Apply operations for write protection. Add Releasefr
**omTransaction. Moved ApplyTolnterval, etc. to SpacelmplA. Revise error handling.
August 12, 1980 7:11 PM Knutsen CheckCopyArgs didn’t copy space desc.
August 29, 1980 4:46 PM Knutsen Spacelnternal renamed to KernelSpace. Map didn't ret
**urn invalidWindow for bad base. If file immutable and write permission, Error[/mmutable] Han
**dle some cases of AllocateWindow signailing Vol.InsuffSpace.
September 15, 1980 9:35 AM  Knutsen Restructured signal handling. Fix Copyin/Out, MakeR
**eadOnly, MakeWritable. Fix ReleaseFromTransaction deadlock. Copyln/Out do not join transa
**ction. Leave transaction on Unmap and possibly on Remap.
October 10, 1980 10:44 P Fay Fixed Copyin to raise File.Errorfimmutable] for space w
**jth immutable backing file and [insufficientPermissions] for any other writeProtected spaces; re
**ordered checks in MakeWritable so that File.Errorfimmutable] is raised for a space with immuta
**ble window.
October 16, 1980 11:02 AM Knutsen Fix Handle WnteProtectTrap and Copyln to supply vrrite
**permission in Capability used for logging.
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-- VMMgr>STLeaflmpl.mesa (last edited by Knutsen on September 16, 1980 5:56 PM)

DIRECTORY
Environment usING [Base, bitsPerWord, first64K],
File using [
Capability, Create, Delete, GetSize, ID, LimitPermissions, MakePermanent,
PageCount, PageNumber, read, SetSize, Unknown, write],
Inline using [LowHalf],
KernelFile using [GetRootFile],
PilotFileTypes using [tAnonymousFile, tVMBackingFile],
PilotSwitches usiNGg [switches --.v--],
ResidentHeap using [MakeNode],
Runtime using [CallDebugger],
SimpleSpace using [Create, Page, Map], :
Space using [Handle, PageNumber, WindowOrigin],
StoragePrograms usiNG [LongPointerFromPage], .
STLeaf,
Utilities usiNG [BitIndex],
Volume usiNG [ID, GetAttributes, SystemID]
VM using [PageCount, PageNumber, PageOffset],
VMMgrStore,
VMMPrograms,
Zone usinGg [Status];

STLeaflmpl: PROGRAM
-- logically, this should be a MONITOR, but at present all procedures (in STLeaf and VMMgrStore
**) in this module are only called from within the Spacelmp! monitor.

IMPORTS -
File, Inline, KernelFile, PilotSwitches, ResidentHeap, Runtime, SimpleSpace,
StoragePrograms, Volume

exPORTS STLeaf, VMMgrStore, VMMPrograms

SHARES File --USING/fID]-- =

BEGIN
Bug: PRIVATE ~-PROGRAMMING--ERROR [BugType] = cobE;

BugType: TvPe = {bug0, bugl, bug2, bug3, bug4, bug5, bugs};

- VMMgrStore

-- Layout of VM backing file:

0 At s ik o ot D 8 0 8 8 0t 0 O 8 0 s 8 IS P it 8 8 D B 8 0 D 0t 8 0 I 8 0 0 NS 8 P 0 P I B 8 0 PO 8 B

it it st e 0 et 8 0 D 8 0 P S S 0 8 G 0 0 D NS 0 N 0 N8 D 0 D B D I 8 0 0 3 . 3 D P 0 8 e 0 8 8 B P

countlog: VM.PageCount = 40;

countSpaceBTreesMax: VM. PageCount = 200; -- allows increasing countSpaceBTrees
-- from the debugger, if necessary

CountSpaceBTreesRange: TYPE = CARDINAL [0..countSpaceBTreesMax); -
countSpaceBTrees: CountSpaceBTreesRange « 150; -- must be big enough to satisfy
-- any Pilot client.

minCountDataPool: VM.PageCount = 250 --enough space for a (Dolphin) bn‘map
maxCountDataPool: VM.PageCount = 1000; -- (arbitrary)

countDataPool: VM.PageCount; -- depends on space available on volume.
minBackFileSize: VM.PageCount = countLog + countSpaceBTrees + minCountDataPool;
-- minimum size for backing file.

backFileSize: File.PageCount;

STLeaflmpl.mesa.
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pagelog: VM.PageNumber = §;

pageSpaceBTrees: VM.PageNumber = pagelLog + countlog;
pageDataPool: VM.PageNumber = pageSpaceBTrees + countSpaceBTrees;
systemVolume: Volume.ID;

backingFile: File. Capablhty.

-- data for Data Pool:

fractionThreshold: CARDINAL = 10 -- windows larger than countDataPool /
--fractionThreshold will be allocated as separate files.

countThreshold: VM.PageCount;

pageDataPoolAvailable: LONG POINTER TO PACKED ARRAY [0..0)} OF EOOLEAN;
nSatisfiedFromDataPool, nCreated, currentUtilization: CARDINAL « 0; -- usage
-- statistics.

InitVMMgrStore: PROCEDURE =
BEGIN
volSize, freePages, desiredBackFileSize: File.PageCount;
systemVolume + Volume.System!D[];
[volSize, freePages, ] « Volume.GetAttributes{volume: systemVolume};
desiredBackFileSize « Mmax[
_ minBackFileSize, Mmin[maxCountDataPool, vo!Size/16, freePages/10]];
backingFile « KernelFile.GetRcotFile[
PilotFileTypes.tVMBackingFile, systemVolume];
BEGIN
backFileSize « File.GetSize[backingFile ! File.Unknown => Go 710 Create];

i backFileSize < minBackFileSize THEN
File.SetSize[backingFile, backFileSize « minBackFileSize];

EXITS
Create => {
backingFile « File.Create[
systemVolume, backFileSize « desiredBackFileSize,
PilotFileTypes.tVMBackingFile];
File.MakePermanent]backingFile];
}

- END;
IF backFileSize > LasT[VM.PageCount] THEN ERRCR Bdglbugol
countDataPool « Inline.LowHalf[backFileSize] - countLog - countSpaceBTrees;
-- initialize Data Pool:

BEGIN
Siz€! CARDINAL =

{countDataPool + Envirenment.biisPerWord - 1)/Environment.bitsPerWord;
node: Environment.Base RELATIVE POINTER;
s: Zone.Status;
K: CARDINAL;
[node, s] « ResidentHeap.MakeNode]size];
IF s ~= okay THEN ERROR Bug[bugt};
pageDataPoolAvailable « @Environment.firsté4K[node];
IF maxCountDataPool > LasTUtilities.Bitlndex] THeN ERROR Buglbug?2}; -
-- restriction of Mesa 6.
For k N [0..countDataPoo!) bo pageDataPoolAvailable[k] « TRUE ENDLOOP;
countThreshold « countDataPool/fractionThreshold;
END;
END;

AllocateWindow: PUBLIC PROCEDURE |
pWindowResult: LONG POINTER TO Space. WmdowOngxn count: VM.PageCount] =

BEGIN
ofisetPage: VM.PageCount; -- offsat of first free page of current run.

offsetOffset: VM.PageCount; -- offset of current free page from offsetPage.
iF count <= countThreshold THEN

STLeaflmpl.mesa. 16-Sep-80 18:05:32
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FOR offsetPage « 0, offsetOffset + 1 wHILE offsetPage + count <=

countDataPool po

-- scope of HoleTooSmall --

BEGIN

FOR offsetOffset iN [offsetPage..offsetPage + count) bo
-- search for big enough run of free pages..
IF ~pageDataPoolAvailable[offsetOffset] THEN Go TO HoleTooSmall;
-- {value of offsetOffset must survive loop exit.)

ENDLOOP;
FOR offsetOffset N [offsetPage..offsetPage + count) bo
--mark run busy..
pageDataPoolAvailable[offsetOffset] « FALSE;
ENDLOOP;
nSatisfiedFromDataPool ¢« nSatisfiedFromDataPool + 1;
-- tally usage statistics.
currentUtilization « currentUtilization + count;
pWindowResultr «
[File.LimitPermissions[backingFile, File.read + File.write], LonG[
pageDataPool + offsetPage]];
RETURN; |
exiTs HoleTooSmall => NuLL;
END;
ENDLOOP;
-- contiguous space not available from Data Pool. Allocate a new file:
nCreated « nCreated + 1; --tally usage statistics.
pWindowResultt «
[File.Create[systemVolume, count, PilotFileTypes.tAnonymousFile], 0];
END;

DeallocateWindow: PUBLIC PROCEDURE [
pWindow: LONG POINTER TO Space.WindowOQrigin, count: VM.PageCount] =
BEGIN OPEN pWindow --USING(file, base]--;
IF filefID = backingFile.fID THEN
BEGIN
offsetPage, offsetOffset: VM.PageOfiset;
offsetPage ¢ Inline.LowHali[base] - pageDataPool;
IF base > LAST[VM.PageOffset] or offsetPage ~iN [0..countDataPool) or
offsetPage + count ~in [0..countDataPocl] THEN ERROR Bug[bug3];
FOR offsetOffset IN [offsatPage..offsetPage + count) po
IF pageDataPoolAvailable[offsetOffset] THEN ERROR Bug[bugdl;
pageDataPoolAvailable[offsetOfiset] « TRUE;
ENDLOOP;
currentUtilization « currentUtilization - count;

END .
eLSE File.Deleteffile];
END;

AllocateMaplogFile: pPusLIC PROCEDURE [
pWindowResult: LONG POINTER TO Space.WindowQrigin]
RETURNS [size: VM.PageCount] = {
pWindowResultt « Space.WindowOrigin[backingFile, pageLog]; RETUR"J[CountLDg]};

--STLeaf

SpaceBTreeOverflow: PRIVATE --PROGRAMMING--ERROR = CODE;
spaceBTree: Space.Handle;
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pageBTree: Space.PageNumber; -- the starting page of the BTree area.
leafAvailable: pPACkeD ARRAY CountSpaceBTreesRange OF BOOLEAN;

InitSTLeaf: PROCEDURE =
BEGIN

IF countSpaceBTrees > countSpaceBTreesMax THEN ERROR;

-- in case runtime checks are off
leafAvailable « aLL[TRUEg];
spaceBTree « SimpleSpace.Create[

countSpaceBTrees, hyperspace, --sizeSwapUnit:--1];

SimpleSpace.Map[

handle: spaceBTree, window: [backingFile, pageSpaceBTrees]; andPin: FALsg];
pageBTree ¢« SimpleSpace.Page[spaceBTree];

END;

Close: pusLIC PROCEDURE [iLeaf: STLeaf.

ILeaf] = BEGIN END;

-- this procedure is now functionless, and therefore obsolete.

Create: PUBLIC PROCEDURE RETURNS [iLeaf: STLeaf.lLeaf] =

BEGIN
K: CARDINAL;

FOR k IN [0..countSpaceBTrees) po
IF leafAvailable[k] THeN {

ieafAvailable[k] « FaLsg; RETURN[STLeaf.lLeaf[k]]};

ENDLOOP;
ERROR SpaceBTreeQverflow;
END;

Delete: PUBLIC PROCEDURE [iLeaf: STLeaf.lLeaf] =

BEGIN
IF leafAvailablefiLeaf] THEN ERROR Buglbug5];

leafAvailable[iLeaf] « TRUE;
END;

Open: PUBLIC PROCEDURE [iLeaf: STLeaf

.

ILeaf] reTurns [STLeaf.PLeaf] =

.BEGIN
|F=leafAvailable[iLeaf] THEN ERROR Bug[bugs];
ReETURN[StoragePrograms.LongPointerFromPage[pageBTree + ilLeaf]];

END;

-- Initialization

IF PilotSwitches.switches.v = down THEN Runtime.CallDebugger["Key Stop V"L];

InitVMMgrStoref]; -- 71 of 2.
InitSTLeaf[]; --2 of 2.

END.
May 16, 1978 11:29 AM McJones
June 20, 1878 2:26 P McdJones
June 21, 1878 10:31 AM kcdones
June 21, 1978 10:46 AM McJones
June 26, 1978 5:43 PM ticdones
August 2, 1978 10:09 AM Mcdones
August 9, 1978 1:42 AM Furcell

September 6, 1978 9:51 AM  McJones
September 29, 1878 10:52 AM McJones
PutRootFile.
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Created file

Added SimpleSpace calls

Open didn't set rgButi.open

Close didn't stop searching when buffer found
Added iBuffMru hack

Enabled File.SetSize calls

Use new SimpileSpace

Use GetRootFile

CR20.42: Replaced MakePermanent with
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Mcdones
Forrest
Ladner
Knutsen
Knutsen

August 8, 1979 4:30 PM

September 4, 1979 10:02 AM

September 6, 1979 3:07 PM

November 26, 1979 5:50 PM

November 27, 1979 12:41 PM
sometimes.

Approx May 15, 1980 Forrest

May 29, 1980 3:20 PM Knutsen

16-Sep-80 18:05:32

SpecialFile = > KernelFile

Changed to use PilotFileTYpes
Installed instrumentation in leaf cache
Added VMMgrStore implementation.
InitVMMgrStore forgot to set backFileSize

Converted to Mesa 6.

Use VM Backing File for Hierarchy and Projection.

Use packed booleans for bit operations. Named the ERRORs. Moved Key Stop V

here from VMMControl.

June 3, 1980 5:36 PM Knutsen
July 30, 1980 2:04 PM Knutsen
August 15, 1980 5:39 PM McJones
August 16, 1980 4:26 PM McdJones

September 15, 1980 2:46 PM  Fay
. and make variable.
September 16, 1980 5:57 PM  Knutsen

STLeaflmpl.mesa. 1€-Sep-80 18:05:32

Don't use VM Backing File for large spaces.
Change MapLog from 20 to 40 pages.

Add "= CODE" to Bug

Change countSpaceBTrees from 40 to 60
Change countSpaceBTrees from 60 to 150,

Add forgotten = CODE to ERROR.
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-- VMMgr>STreelmpl.mesa (last edited by Knutsen on July 30, 1980 4:05 PM)
-- Things to consider:

-- 1) Use LongMove for root insert/delete

-- 2) Collapse merge/balance logic

-- 3) For multi-mds, remove variables from global frame

-- 4) Move cDesc from leaves to roct; improve merge/balance logic

 --5) Some calls to LongMove could be LongCOPY

DIRECTORY
CachedSpace usinG [handleVM, Level],
Environment usinG [Base, first64K],
Inline using [LongCOPY, LowHalif}],
Resrdentrleap usiNG [FreeNode, MakeNode],
Space usinG [defaultWindow],
STlLeaf,
STree,
Transaction USING [nuIlHandIe]
Utilities using [LongMove],
VM using [PageCount],
Zone UsSING [Status];

STreelmpl: PROGRAM [countVM: VM.PageCount, kind: STLeaf.Kind]
-- logically, this program should be a monitor, but each instance of it has only one client (Hierarc
**hylmpl or Projectionimpl) and is protected by their monitor locks.
IMPORTS Inline, ResidentHeap, STLeaf, Transaction, Utilities ExPORTS STree =
BEGIN OPEN STlLeaf, STree;
sizeDesc: CARDINAL; -- SIZE[kind Desc]
cDescC: INTEGER;
-- total number of descriptors in the STree (for measurements only)
-- Keys
keyTop: Key; -- upper bound for kind Key
KeyFromPDesc: ProcebuRe {pDesc: PDesc] ReTurns [Key] =
BEGIN
wiTH pDesc SeLECT kind FROM
hierarchy =>
reTurn[[hierarchy[[level: descH.level, page: descH.interval.pagell]l;
ENDCASE -- projection -- => RETURN[[projection[pDesc.page]]]
END;

-- The root

--li cKey = 0, then mpliLeafKey has no entries; rglLeaf[0] specifies the only leaf page.
-- If cKey>0, then the values mpliLeafKeyli], for i IN [1..cKey], are ascending:
-- leaf rglLeaf[0] contains descriptors matching keys<mpllLeafKey[1];
-- leaf rglLealli] contains descriptors matching keys IN [mpliLeatKey[il..mpliLeafKeyli+ 1
']) iIN [1..cKey);
leaf rglLeaf[cKey] contains descriptors matching keys> = mpliLeafKey[cKey].
-- The two arrays making up the root are stored in a single ResidentHeap (really only needs to be
*"ResidentDescriptorHeap") node, with mpliLeafKey preceding rglLeat.

*

*

lILeaf: TYPE = CARDINAL; -- Index of ILeaf entry in root
MpliLeafKey: TYPE = LONG POINTER TO ARRAY lLeaf (0..0] OF Key;
-- maxlength is cKeyMax

RglLeaf: TYPE = LONG POINTER TO ARRAY liLeaf [0..0] oF ILeaf;

-- maxlength is cKeyMax + 1

cKeyMax: CARDINAL;

cKey: CARDINAL;

STreelmpl.mesa.
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mpilLeafKey: MpliLeaiKey;
rglleaf: RglLeaf;
rootGrowthTenths: CARDINAL « 5; -- see ExpandRoot
Bug: PRIVATE --PROGRAMMING--ERROR [type: BugType] =
BugType: Tyre = {bug0, bugi};
AllocateRoot: PROCEDURE [cKeyMax: CARDINAL]
R:TURNS [mpliLeafKey: MpliLeaiKey, rglLeaf: RglLeaf] =

CODE;

EEG
sizeMpllLeafKey: CARDINAL = cKeyMax™size[Keyl;
node: Environment. Base RELATIVE POINTER;
s: Zone.Status;
[node, s] « ResidentHeap.MakeNode[
sizeMpllLeafKey + (cKeyMax + 1)*sizg[lLeaf]];
¥ s ~= okay THEN ERROR Bug[bug0];
mpllLeafKey « @Environment.first64K[node];
rglleaf « @Environmentfirsté4K[node + sizeMpliLeafKey];
END;

"ExpandRoot: PROCEDURE =

BEGIN

© s:, Zone.Status;

cKeyMaxNew: CARDINAL =
cKeyMax + (cKeyMax*rootGrowthTenths + 9 --round up--)/10;
mpilLeafKeyNew: MpliLeafKey;
rglLeafNew: RglLeaf;
[mpliLeafKeyNew, rglieafNew] « AlIocateRoot[cKeyMaxNew]
Inline.LongCOPY|
from: mpliLeafKey, nwords: cKeyMax*size[Key], to: mpliLeafKeyNew];
Inline.LongCOPY[
“from: rgiLeaf, nwords: {cKeyMax + 1)*size[lLeaf], to: rglLeafNew];
s ¢ ResidentHezap.FreeNode[inline.LowHzalf[mpliLeatKey]];
IF § ~= oKay THEN ERROR;
mpliLeafKey « mpliLeafKeyNew;
‘rglLeaf « rglleafNew;
cKeyMax « cKeyMaxNew
END;

SearchRoot: procebure [key: Key] RreTurns [ilLeaf: llLeaf] =

BEGIN
FOR ilLeaf « O, ilLeaf + 1 DO

ir ilLeaf = cKey or
(wirH mpliLeafKey[ilLeaf + 1] seLect kind FROM

hierarchy => key.handleH.level < handleH.level or key.handleH.level =

handleH.level anp key.handleH.page < handleH.page,
ENDCASE -- projection -- => key.pageP < pageP) THEN exIT
ENDLOOP
END;

* UpdateRoot: PRoCEDURE [ilLeaf: llLeaf, pLeaf: PLeaf] =

STreelmpl.mesa.

BEGIN

IF ilLeaf ~= 0 anp plLeaf.cDesc ~= O THEN
mpliLeafKeylilLeaf] « KeyFromPDesc|[@ nleaf.descFirst]

END;

-- Leaves

cDescMax: CDesc; -- maximum number of descnptors per leaf
cDescMin: CDesc; -- threshold for balancing
SearchlLeaf: ProcEDURE [key: Key, pLeaf: PLeaf]

30-Jul-80 17:15:17



STreeilmpl.mesa. 30-Jul-80 17:15:17

RETURNS [found: BOOLEAN, pDesc: PDesc, last: BOOLEAN] =

-- Returns last = TRUE if the descriptor coming aftér given key is not on this leaf

BEGIN

iDesc: CARDINAL;

pDescNext: PDesc;

--assert--

Ir pLeaf.cDesc

found ¢« TRUE;

last « FALSE;
pDesc « @pleaf.descFirst;

FOR iDesc N [0..pLeaf.cDesc - (F kind =
pDescNext « pDesc + sizeDesc;
WITH pDesc SELECT kind FROM

hierarchy =>
BEGIN OPEN descH; :
IF key.handleH.level = level aND key.handleH.page <
interval.page + interval.count or key.handleH.level < level THEN
BEGIN
IF key.handleH.level ~ = level or key.handleH.page < interval.page THEN
found « FALSE :
ELSE IF iDesc + 1

EXIT
END
END;

projection => IF key.pageP < pDescNext.page THEN EXlT,
ENDCASE;

pDesc + pDescNext

REPEAT
FINISHED =2 BEGIN last « TRUE; IF kind =

ENDLOOP
END;

--STree's

= O THEN ERROR;

projection THEN 1 ELSE 0)) DO

= pleaf.cDesc THEN last « TRUE;

hierarchy THeEN found « FALSE END

Delete: rusLic PROCEDURE [key: Key] =
BEGIN
ilLeaf: {iLeaf = SearchRoot[key];

pLeaf: PLeaf = STLeaf.Open[rglLeaf[ilLeaf]};
matching: BOOLEAN;
pDesc: PDesc;
[matching, pDesc] « SearchLeaf[key, pLeaf];
--assert--
IF ~matching THEN ERROR;
-- IMove descriptors following pDesc up one place
pLeaf.cDesc « pleaf.cDesc - 1;
Utilities.LongMove[
pSource: pDesc + sizeDesc,
size: Inline.LowHalf[@pLeaf.descFirst + sizeDesc*plLeaf.cDesc - pDesc],
pSink: pDesc];
-- Update root entry in case deleted descriptor was first on leaf
UpdateRootfilLeaf, pLeaf];
-- If number of descriptors remaining on leaf is small enough, perform merge or balance
IF pLeaf.cDesc = O anp ilLeaf = cKey THEN
BEGIN
-- Delete last leaf
STLeaf.Close[rglLeaffilLeaf]];
STLeai.Delete[rglLeaf[ilLeaf]];
cKey « cKey - 1;
RETURN
END;
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IF pLeaf.cDesc < cDescMin anp ilLeaf < cKey THEN

BEGIN

ilLeafNext: liLeaf = ilLeaf + 1;

pLeafNext: PLeaf = STLeaf.Open[rglLeaf[ilLeafNext]];

iF pLeaf.cDesc + plLeafNext.cDesc <= cDescMax THEN
-- Merge higher neighbor into this leaf

BECIN

ilLeafAfter: llLeaf;

-- Append contents of merged leaf

Utilities.LongMove[
pSource: @pleafNext.descFirst, size: sizeDesc*pLeafNext.cDesc,
pSink: @pleaf.descFirst + sizeDesc*pleaf.cDesc];

pLeaf.cDesc « pleaf.cDesc + pLeafNext.cDesc;

-- Delete merged leaf

STLeaf.Close[rgiLeaf[ilLeafNext]};

STleaf.Delete[rglLeaf[ilLeafNext]];

-- Delete its root entry

cKey « cKey - 1;

For ilLeafAfter in [ilLeafNext..cKey] po
mpliLeafKeyl[ilLeafAfter] « mpliLeafKeyl[ilLeafAfter + 1];
rgiLeaf[ilLeafAfter] « rglLeaffilLeafAfter + 1]

ENDLOOP
END

ELSE .
-- Balance with next leaf

BEGIN
cDescDelta: CDesc = (pleafNext.cDesc - pteaf.cDesc)/2;

-- 20, or we would have merged
-- Append iirst cDescDelta descriptors from next lzaf to this one
Utilities.LongMaove|
pSource: @pLeafNext.descFirst, size: sizeDesc*cDescDelta,
pSink: @pleaf.descFirst + sizeDesc*pleaf.cDesc];
pleaf.cDesc « pleaf.cDesc + cDescDelta;
-- Delete first cDescDelta descriptors of next leaf
pLeafNext.cDesc « plLeafNext.cDesc - cDescDelta;
Utilities.LongMove[
pSource: @pleafNext.descFirst + sizeDesc*cDescDelta,
size: sizeDesc*pleafNext.cDesc, pSink: @plLeaiNext.descFirst];
-- Update root entry since identity of first descriptor changed
UpdateRoot[ilLeafNext, pLeafNext];
STLeaf.Close[rglLeaf[ilLeafNext]]

END
END;

STLeaf.Close[rglLeaiilLeaf]];
cDesc « cDesc - 1
END;

Get: pusLic PRoceDURE [pDescResult: PDesc, key: Key] returns [keyNext: Key] =

£
%SIL%Igf: liLeaf = SearchRoot[key];
pLeaf: PLeaf = STLeaf.Cpen[rgiLeaifilLeaf]]; .
found, last: BOOLEAN;
pDesc: PDesc;
- [found, pDesc, last] « SearchlLeaf{key, pLeaf];
IF ~found THEN
wiTH pDescResult seLecT kind FROM
hierarchy => descH.state « missing;
projection => ERRCR;

ENDCASE
ELSE L!tilities’.LongMove[pSource: pDesc, size: sizeDese, pSink: pDescResult];
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SELECT TRUE FROM
~last => keyNext « KeyFromPDesc|pDesc + (F found THEN sizeDesc ELSE 0)];

--last AND --

ilLeaf < cKey => keyNext « mpliLeafKey[ilLeaf + 1];
-- last AND ilLeaf = cKey --

ENDCASE => keyNext « keyTop;

STLeai.CloselrglLeaf[ilLeaf]]
END;

Ingert: pusLIC PROCEDURE [pDesc: PDesc] =
BEGIN
key: Key = KeyFromPDesc[pDesc];
ilLeaf: liLeaf;
pLeaf: PLeaf;
inserted: BCOLEAN;

DO
ilLeaf « SearchRoot[key];

pLeaf « STLeaf.Open{rgiLeaf[ilLeaf]];"
IF pleaf.cDesc = cDescMax THEN
-- Leaf is full; split it and try again

BEGIN

ilLeafNew: llLeaf = ilLeaf + 1;

ilLeafAfter: llLeaf;

-- Create new leaf to follow current one

iLeafNew: lLeaf = STLeaf.Create[];

pLeafNew: PLeaf = STLeaf.Open[iLeafNew];

cDescNew: CDesc = pleaf.cDesc/2;

-- Move last cDescNew-descriptors of this leaf to new one

pleaf.cDesc « plLeaf.cDesc - cDescNew;

pLeafNew.cDesc « cDescNew;

Utilities.LongMove[
pSource: @pleaf.descFirst + sizeDesc*pleaf.cDesc,
size: sizeDesc*cDescNew, pSink: @plLeafNew.descFirst];

-- Insert new root entry

IF cKey = cKeyMax THEN ExpandRoot[];

FOR ilLeafAfter DECREASING IN [ilLeafNew..cKey] bo
mipliLeafKeyfilLeafAiter + 1] « mpliLeafKeyl[ilLeafAfter];
rglleafilLeafAfter + 1] « rglLeaf|ilLeafAfter]
ENDLOCP;

cKey « cKey + 1;

rgiLeaf[ilLeaiNew] « iLeafNew;

UpdateRoot[ilLeafNew, pLeafNew];

STlLeaf.Close[iLeafNew];

-- Restart

inserted « FALSE

END
ELSE
-- Leaf is not full; perform insert and exit

BEGIN .
matching: BOOLEAN;

pDescTarget: PDesc;
[matching, pDescTarget] « SearchlLeaf[key, pLeaf];
SELeCT kind FROM
hierarchy => IF matching THEN ERROR;
projection => pDescTarget « pDescTarget + sizeDesc;
-- insert after current matching entry

ENDCASE;
-- Move all descriptors not before pDescTarget down one place

30-Jul-80 17:15:17
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Utilities.LongMove[
pScurce: pDescTarget,
size: Inline.LowHalf[
@pleaf.descFirst + sizeDesc*pLeaf.cDesc - pDescTarget],
pSink: pDescTarget + sizeDesc];
-- Insert descriptor
Utilities.LongMove[pSource: pDesc, size: sizeDesc, pSink: pDescTarget];
pLeaf.cDesc « pLeaf.cDesc + 1;
-- Update root entry in case inserted descriptor is first on leaf
UpdateRoot[ilLeaf, pLeaf];
-- Indicate tinished
inserted ¢ TRUE
END;
STLeaf.Close[rglLeaf[ilLeaf]};
" IF inserted THEN EXIT
ENDLOOP;
cDesc « cDesc + 1
END;

Update: pusLic PrRoceDURE [pDesc: PDesc] =
ﬁg:NKey = KeyFromPDesc{[pDesc};
ilLeaf: llLeaf = SearchRoot[key];
pLeaf: PLeaf = STLeaf.Open[rgiLeaf{ilLeafl};
matching: BOOLEAN;
pDescTarget: PDesc;
[matching, pDescTarget] « SearchLeaf[key, pLeaf};
--assert--
IF ~matching THEN ERROR;
-- Update descripter
Utilities.LongMove[pSource: pDesc, size: sizeDesc, pSink: pDescTarget];
-- Update root entry in case updated descriptor is first on leaf
UpdateRoot[ilLeaf, pLeafl;
STLeaf.Close[rglLeaf[ilLeaf]};
END;

Initialize: PROCEDURE =

BEGIN
iLgaf: ILeaf = STLeaf.Create[];
pLeaf: PLeaf = STLeaf.Open[iLeaf];
_ cDesc « 1;
pleaf.cDesc « 1;
SeLeCT kind FROM
hierarchy =>
BEGIN
sizeDesc « size[hierarchy Desc];
keyTop «
[hierarchy{
[level: LasT[CachedSpace.Level],
) page: CachedSpace.handleVM.page + countVM]]];
cKeyMax « 25;
pLeaf.descFirst «
[hierarchy[
[level: CachedSpace.handleVM.level,
interval: [CachedSpace.handleVM.page, countVM], dPinned: FALSE,
--don't care
dDirty: FALSE, -- don't care
pinned: FALSE, state: unmapped, writeProtected:, -- don't care
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hasSwapUnits: FALSE, sizeSwapUnit: 1, -- don’t care

- dataOrFile:, --don't care

pageRover: CachedSpace.handleVM.page,

vp: long[

window: Space.defaultWindow, -- don't care

countMapped: O, --don’t care
transaction: Transaction.nullHandle]l]];
-- not part of a transaction yet.

END;
projection =>
BEGIN
sizeDesc « size[projection Desc};

keyTop « [pro;ectlon[CachedSpace handleVM.page + countVM]];

cKeyMax « 2;
pLeaf.descFirst «
[projection[

page: CachedSpace.handleVM.page, level: CachedSpace.handleVM.level,
levelMapped: First[CachedSpace.Levell, -- don't care
hasSwapUnits: FALSE, state: unmapped, writeProtected: FaLsE,

--don’t care
needslogging: FaLse]] -- don't care

END;

ENDCASE =) ERROR Bug[bug1];
STLeaf.ClosefiLeaf];
[mpliLeafKey, rglLeaf] « AllocateRoot[cKeyMax]
cKey « 0;
rgiLeaf[C] « ilLeaf;
cDescMax « sizeleafBody/sizeDesc;

cDescMin ¢« cDescMax/3; -- must be < cDescMax/2 for merge/balance logic

END;

Initializef};
END.
LOG

Time: May 5, 1978 2:55 PM By: McJones . Action: Create file
Time: June 22, 1978 4:06 PM  By: McJones Action: keyTop.page was one too large (bot

**h kinds)

Time: June 26, 1978 1:06 PM  By: McJones Action: projection Insert put new entry befor

**e old matching entry

Time: July 17, 1978 12:06 PM By: McJones Action: Upper bound for split root update loo
**p was ) instead of J; Delete allowed last page to become empty; Delete wouldn't merge second-
**to-last page; Upper bound for merge root update loop was ) instead of J;

Balance updated wrong root entry

Time: August 31, 1978 11:59 AM By: McJones Action: Bugs in Get's keyNext co
**mputation

Time: September 9, 1978 5:02 PM By: McJones Action: Added pinnéd to CachedS
**pace constructor .

Time: September 22, 1978 6:33 PM By: McJones Action: SearchlLeaf didn’t set last
**when found = TRUE : .

Time: February 1, 1979 2:24 PM By: McJones Action: pageRover in CachedSpa
**ce.Desc

Time: September 6, 1979 11:10 AM By: McJones Action: Dynamic root expansion
Time: October 1, 1979 9:56 AM By: Knutsen Action: Made compatible with new CachedR

**egion.Desc and CachedSpace.Desc.

Time: July 7, 1980 4:32 PM By: Gobbel Action: Made compatible with new CachedR
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**egion.Desc and CachedSpace.Desc.

Time: July 30, 1980 4:05 PM  By: Gobbe!

Action: Made compatible with new CachedR

**egion.Desc. Initial Hierarchy entry for VM must have Transaction.nuliHandle.
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-- VMMgr>VMMControl.mesa (last edited by Knutsen on July 1, 1980 10:44 AM)
-- Packing Considerations: IsUtilityPilot[], IsDiagnosticPilot must be initially Swapped In.

DIRECTORY -
CachedRegion usinag [Apply, Desc, Qutcome, pageTop],
CachedSpace using [Desc, Get, Handle, Level],
Environment usiNg [maxPagesinMDS, PageCount, PageNumber],
File usinGg [nulliD],
Hierarchy using [insert],
Maplog using [WriteLog],
Projection usiNG [Split, TranslateLevel],
SimpleSpace using [Disablelnitialization],
StoragePrograms usING [pageMDS],
STree usiNG [STreelmpl],
VM usinNGg [Interval],
VMMPrograms;

VMMControl: PROGRAM
IMPORTS
CachedRegion, CachedSpace, Hierarchy, MaplLog, Projection, SimpleSpace,
StoragePrograms, STreeHier: STree, STreeProj: STree, VMMPrograms
EXPORTS StoragePrograms
SHARES File =
BEGIN
mds: CachedSpace.Handle =
{level: FirsT[CachedSpace.Level] + 1, page: StoragePrograms.pageMDS];
levelViM: CachedSpace.Level « rFirsT[CachedSpace.Level];
levelMDS: CachedSpace.Level « levelVM + 1; -- MDS is child of VM.
Bug: PRIVATE --PROGRAMMING--ERROR [type: BugType] = CODE;
BugType: Tyre = {bug0, bugi};
InitializeVMMGgr: PUBLIC PROCEDURE [
countVM: Environment.PageCount, pMaplLogDesc: LONG POINTER] =
BEGIN
START VMMPrograms.STLeafimpl(];
START VMMPrograms.MapLogimpl{pMapLogDesc: pMapl.ogDesc];
START STreeHier.STreelmpl[countVM: countVM, kind: hierarchy];
sTART STreeProj.STreelmpl[countVM: countVM, kind: projection];
START VMMPrograms.Hierarchylmpl;
sTART VMMPrograms.Projectionimpi{countVM: countVM];
FillHierarchyAndProjection[];
VMMPrograms.InitializeSpace[countVM: countVM, handleMDS: mds];
END;

IsDiagnosticPilot, IsUtilityPilot: PUBLIC PROCEDURE RETURNS [BOOLEAN] =
BEGIN RETURN[FALSE] END;

-- See comments with DescribeSpace in StoragePrograms.mesa!

-- This procedure takes the space and region cache entries created by PilotControl.Describelniti
**allyResidentSpaces and SimpleSpacelmpl.DescribeSpace, and makes corresponding entries in
**the Hierarchy and Projection databases.

. -- When the Hierarchy and Projection are created, they each have a single entry representing all
**of VM as a single unmapped space. As new spaces and regions are created below, they inherit
**the properties of their parents i.e. they are unmapped. In the VMMgr however, the algorithm for
**accessing a Hierarchy or Projection entry is: look in the cache; if the entry is there, it is the truth
*=*. ifitis not there, the entry in the Hierarchy or Projection is the truth. The code below demands
**that there already be an entry in the space cache for every unitarv or family space (i.e. the ones
**that are (themselves) mapped) and an entry in the region cache for every swaplUnit of every unit
**ary or family space. Therefore, we do not need to make the entries in the Hierarchy and Projecti
**on contain the proper attributes.
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FillHierarchyAndProjection: PROCEDURE =

BEGIN . .
pageRegion: Environment.PageNumber;

outcome: CachedRegion.Outcome;
region: CachedRegion.Desc;
space: CachedSpace.Desc; -- the desc of the current unitary or family space.
SimpleSpace.Disablelnitialization[]; -- no more simpleSpaces may be created.
CreateSpace[mds.level, VM.Interval[mds.page, Environment.maxPagesinMDS], niL);
-- create MDS space.
space.interval.count ¢« 0;
--there is no current space. (No page is contained in our current space )
pageRegion « rFirsT[Environment.PageNumber]; -- From the beginning of VM..
WHILE pageRegion < CachedRegion.pageTop bo
--until all regions in cache processed--
[outcome, pageRegion] « CachedRegion.Apply[
-- What's next in the region cache?
pageRegion,
[iftMissing: report, ifCheckedOut: wait, afterForking:,
vp: get[andResetDDirty: FaLsg, pDescResult: @region]];
SELECT outcome.kind FROM
ok => --we got the descriptor of the next region in the cache --

BEGIN |
IF region.interval.page ~in

[space.interval.page..space.interval.page + space.interval.count) THEN
BEGIN -- this region is in a new primary space --
. CachedSpace.Get[
@space, [level: region.levelMapped, page: region.interval.pagell;
-- get the desc of the unitary or family space which contins this region.
IF region.interval.page ~ = space.interval.page THEN ERROR Bug[bugO];
-- primary space not completely tiled with regions.
CreateSpace] .
space.level, space.interval,
IF space.state = mapped THEN @space ELSE NIL];
-- put unitary or family space into VMifgr database.

END;

IF region.interval ~ = space.interval THeN
CreateSpace[region.level, region.interval, niL];

-- put swap unit of family space into VMMgr database.

END;
regionDMissing => NuLL;
-- this region is unused. Proceed to the next region boundary.

ENDCASE => ERROR Bug[bugt];
ENDLOOP;
END;

CreateSpace: PROCEDURE [
level: CachedSpace.Level, interval: VM.Interval,
pSpaceD: PoiNTER TO CachedSpace.Desc] =
. --Creates Hierarchy & Projection entries for one space; dmy cache entries should already exi
**st if the space or region is mapped.
BEGIN OPEN I: interval;
Hierarchy.Insert{CachedSpace.Handle[level, i.page}, i.count];
Projection.Split]i.page};
Projection.Split{i.page + i.count];
Projection.Translatelevel{pageMember: i.page, delta: 1];
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IF pSpaceD ~= nit anD pSpaceD.window.filefID ~ = File.nulliD THEN

MapLog.WriteLog]interval, pSpaceD};
END;

END.
LOG
Time: June 20, 1978 5:58 PM  By: McJones
Time: June 22, 1978 6:12 PM  By: McJones
Time: June 23, 1978 1:283 PM  By: McJones
= *tionlmpl, Spacelmpl!
Time: July 10, 1978 10:18 AM. By: McJones
Time: July 18, 1978 10:59 AM By: McJones
Time: August 2, 1978 10:18 AM By: McJones
Time: August 7, 1978 8:11 PM By: Purcell
-**n; new Hierarchy/Projection filling logic

- Time: August 29, 1978 4:14 PM By: McJones
Time: September 6, 1978 10:18 AM
**e of parent

. Time: September 15, 1978 5:20 PM
Time: July 11, 1979 3:28 PM  By: McJones
**ncorrectly
Time: July 31, 1979 2:03 PM  By: McJones
**otected
Time: August 29, 1979 3:40 PM By: Knutsen
**InitViMMgr: PROCEDURE. '
Time: September 7, 1979 8:50 AM
Time: November 26, 1979 3:53 PM
**meter of InitSpace. .
Time: April 10, 1980 4:35 PM  By: Knutsen

By: McdJones

By: McJones

By: McJones
By: Knutsen

Action: Created file
Action: Added projection(/hierarchy?) init
Action: Added countVM parameter to Projec

Action: Added creation of first64K
Action: Added countReal, ...
Action: Added MapLogimpl )
Action: Call SimpleSpace.Disableinitializatio

Action: {De)typed pMaplogDesc
Action: Fixed test for first subspac

Action: Added map logging
Action: Nonparent mapped space handled i

Action: Changed MapLog to include writePr
Action: Changed VMMControl: PROGRAM to

Action: Added V key stop
Action: Deleted volumeData para

Action: Changes for nonzero MDS. Changed

**VMMControl: PROGRAM to InitVMMgr: PROCEDURE AGAIN!

Time: May 29, 1980 3:18 PM  By: Knutsen
Time: July 1, 1980 10:44 AM  By: Knutsen
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Action: Moved Key Stop Vto STLeaflmpl.
Action: Minor cleanups.
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-- BootSwapCross.mesa (last edited by: Forrest on: May 16, 1980 2:19 PM)

DIRECTORY
Boot: FRoM "Boot" using [LP, MDSIndex, pRequest, ReadMDS],
BootSwap: FrROM "BootSwap”,
Frame: FROM "Frame" usiNg [Free, MyLocalFrame, MyGlobalFrame},
Inline: FRoM "Inline” using [COPY, LongCOPY],
Mopcodes: FRoM "Mopcodes” using [zZWR],
PrincOps: FrROM "PrincOps" usING [
FrameHandle, GlobalFrameHandle, Port, TraplLink];

BootSwapCross: PROGRAM
IMPORTS Boot, Frame, Inline exPORTS BootSwap sHARes BootSwap =
BEGIN OPEN BootSwap, PrincOps;

-- Inter-MDS germ linkage

Initialize: pusLIC PROCEDURE [mdsiOther: Boot.MDSIndex] =

BEGIN OPEN port: LOOPHOLE[Port, PrincOps.Port], Frame;
InitializeMDS[]; -- set pMon )
-- Set up frame for Procedure and make it pending on Port
port.dest « [frame[MyLocalFrame[]]}; -- temporarily connect Port to self
Procedurel];
-- Now set up local and global frames with copy in other MDS
ICross.accesslink « gCross;
ICross.pc « port.frame.pc;
iCross.returnlink « TrapLink;
Free[port.frame];
portframe « ICross;
Inline.COPY[from: MyGlobalFrame[], nwords: nGCross, to: gCross];
-- now mustn’t set global variables
Inline.LongCOPRY[

from: ICross, nwords: nLCross + nGCross,

to: Boot.LP[highbits: mdsiOther, lowbits: ICross]];
pMon.CrossMDSCall «

LOOPHOLE[gCross +

(@port - LOOPHOLE[MyGlobalFrame[], POINTER TO Prchps Pori])];

-- connect CrossMDSCall to FPort
pMon.pcCross « LOOPHOLE[ICross.pc]
END;

InitializeMDS: PUBLIC PROCEDURE =
BEGIN

pMon « LOOPHOLE[Boot.LP[highbits: mdsiGerm, lowbits: ICross - size[Mon]], LonG

POINTER TO Mon]
END;

-- The numbers nGCross and nLCross must be divisible by 4 and not too smalll

- nGCross: CARDINAL = 12;
limit: carbiNAL = LOCPHOLE[Boot.pRequest];
gCross: GlobalFrameHandle « LOOPHOLE[limit - (limit MmoD 4) - nGCross);
-- variable to avoid compiler bug
nLCross: CARDINAL = 8;
ICross: FrameHandle « LOOPHOLE{gCross - nLCross};
-- variable to avoid compiler bug

pMon: PUBLIC LONG POINTER TO Man;
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Port: PORT RETURNS [mdsiOther: Boot.MDSIndex, Dest: PROCEDURE];

Procedure: PROCEDURE =
BEGIN
--Eaddress of this frame must be same in both MDS’s; global frames must be "similar”
mdsiOther: Boot.MDSindex;
Dest: PROCEDURE;
mdsiBack: Boot.MDSIndex;

Do
[mdsiOther, Dest] « Port[];
[Dest, mdsiBack] « SaveZAndeteMDS[Dest Boot.ReadMDS[}, mdsiOther];
Dest[];
WriteMDS[mdsiBack];

ENDLOOP
END;

Save2AndWriteMDS: PROCEDURE [s1, s2: UNSPECIFIED, mdsi: Boot.MDSIndex]
RETURNS [t1, t2: UNSPECIFIED] = LOOPHOLE[WriteMDS]; --t71=87T AND 12 = 52
WriteMDS: procepure [mdsi: Boot.MDSIndex] = MACHINE CODE
BEGIN Mopcodes.zWR, 3 END;

END.
LOG
Time: December 18, 1978 9:30 AM
Time: May 3, 1980 10:32 AM
**trolDefs = > PrincOps

By: McJones Action: Created file
By: Forrest Action: FrameOps = > Frame, Con

Tima: May 16, 1980 2:20 PM By: Forrest Action: Delete Import of BootSwa
*¥
P
Ay
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-- Framelmpl.mesa (last edited by: McJones on: August 26, 1980 12:27 PM)

DIRECTORY
BcdOps usING [BcdBase],
Frame usinG [Alloc, Free, GetReturnFrame, SetReturnLink],
Inline using [BITAND, COPY],
PilotLoadStateFormat using [Configindex, LoadState],
PrincOps usiNG [
ControlLink, CSegPrefix, EPRange, FrameHandle, GFTindex, GlobalFrameHandle,
LastAVSlot, MainBodylndex, NuliFrame, NullLink, NuliGlobalFrame, UnboundLink],
PrincOpsRuntime using [EmptyGFTitem, FreedGFTitem, GetFrame, GFT, GFTltem],
Runtime usinGg [NuliProgram, UnboundProcedure, UnNew],
Runtimelnternal using [Codebase, FrameSize, loadStatePage],
RuntimePrograms,
SDDefs usinGg [sCopy, SD, sGFTLength, sUnNew],
* System using [gmtEpoch, GreenwichMeanTime],
Utilities using [LongPointerFromPage];

Framelmpl: MONITOR - :
iMPORTS Frame, Inline, PrincOpsRuntime, Runtime, Runtimelnternal, Utilities
exrORTS Runtime, Runtimelnternal, RuntimePrograms =

BEGIN OPEN PrincOps, PrincOpsRuntime;

-- Public SIGNALs and ERRORs:

InvalidFrame: PUBLIC ERROR [frame: FrameHandle] = CODE;
InvalidGlobalFrame: pusLiC ERROR [frame: GlobalFrameHandle] =
NoGlobalFrameSlots: PUBLIC' SIGNAL [CARDINAL] = CODE;

CODE;
gftrover: CARDINAL « O; -- okay to start at 0 because incremented before used
NullProgram: prOGRAM = Runtime.NullProgram;

InitializeFrames: PUBLIC PROCEDURE =
-- Module initialization:

BEGIN SDDefs.SD[SDDefs.sCopy] ¢ Copy; SDDefs.SD[SDDefs.sUnNew] « zUnNew END;

-- Procedures: (ordered by kind {external, entry, internal}; w/ithin a kind, alphabet/cally)

-- External Procedures (public and private):

DeletedFrame: pusLIiC PROC [gfi: GFTIndex] RETURNS [BOOLEAN] = {
RETURN[GFT[gfi] = FreedGFTitem]; };

GetCaller: puBLIC PROC RETURNS [PROGRAM] = {
RETURN[LO0PHOLE[Frame.GetReturnFrameD.returnlink.frame.accgsslink]]; }

GlobalFrame: pusLIC PROC [link: UNSPECIFIED] RETURNS [PROGRAM] =
BEGIN OPEN I: LOOPHOLE[link, ControlLink];

= UnboundLink THeN link « sianaL Runtime.UnboundProcedureflink]

ELSE -
IF L.proc THEN

RETURN][
IF Lgfi N [1..SDDefs.SD[SDDefs.sGFTLength]) THEN LOOPHOLE[GetFrame|
GFT[l.gfi}], PrOGRAM] ELSE NullProgram]

ELSE = i .
IF Lindirect THEN link « Llinkt
ELSE -- Frame
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BEGIN
iF link = O THEN RETURN[NullProgram];

ir ValidGlobalFramel[link] THEN reTurn{link];
RETURN[
IF ValidGlobalFrame][l.frame.accesslink] THeN
LOOPHOLE[l.frame.accesslink, PrROGRAM] ELSE NullProgram];
END;
ENDLOOP;
END;

IsBound: PUBLIC'PROC [link: UNSPECIFIED] RETURNS [BOoOLEAN] = {
RETURN[link # UnboundLink anp link # NuliLink]; };

MakeFsi: PUBLIC PROCEDURE [words: CARDINAL] RETURNS {fsi: CARDINAL] =
BEGIN
FOR fsi N [0..LastAVSlot) bo
iF Runtimelnternal.FrameSize|fsi] > = words THEN RETURN; ENDLOOP;
RETURN[words]
END;

GetBcdTime: pusLiC PROC RETURNS [System.GreenwichMeanTime] =

BEGIN
loadstate: LonG PilotLoadStateFormat.LoadState =

Utilities.LongPointerFromPage[Runtimelnternal.loadStatePage];
frame: PrincOps.FrameHandle = Frame.GetReturnFramel(];
globalFrame: PrincOps.GlobalFrameHandle = frame.accesslink;
IF globalFrame.copied THEN RETURN[System.gmtEpoch] '
ELSE :

BEGIN
bed: BedOps.BedBase = loadstate.beds|
loadstate.gft[globalFrame.gfi].config].base;
ReTURN[[bcd.version.time]]
END;
END;

GetBuildTime: pusLIC PROC RETURNS [System.GreenwichMeanTime] =
IBo:acc'i'étate: LONG PilotLoadStateFormat.LoadState =
Utilities.LongPointerFromPage[Runtimelnternal.foadStatePage];
bcd: BedOps.BecdBase = loadstate.beds|
FIrsT[PilotLoadStateFormat.Configindex]].base;
RETURN[[bcd.version.time]];
END; :

SelfDestruct: PUSLIC PROCEDURE =

BEGIN
destructee: PrincOps.FrameHandle = Frame.GetReturnFrame[};

Frame.SetReturnLink[destructee.returnlink];
. Runtime.UnNew[LOOPHOLE[GlobalFrame[destructee], ProGRAM]];
Frame.Free[destructee];

RETURN
END;

-- Entry Procedures {public and private):
-- conceptually, Copy is PUBLIC, but it is accessed via the System Dispatch table.

Copy: --PUBLIC--ENTRY PROC [old: GlobalFrameHandle]
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RETURNS [new: GlobalFrameHandle] =
- BEGIN
linkspace: CARDINAL;

oK: BOOLEAN;
codebase: LONG POINTER TO PrincOps.CSegPrefix;
iF ~ValGlobalFrame[old] THEN RETURN WITH ERROR InvalidGlobalFrame[old];
codebase « Runtimelnternal.Codebase[LOOPHOLE[old, PROGRAM]];
[new, linkspace] « AllocGlobalFrame[old, codebase};
new ¢ new + linkspace;
newt «

[gfi:, alloced: TRUE, shared: TRUE, copied: TRUE, started: FALSE,

trapxfers: FaLsg, codelinks: old.codelinks, code: old.code, global:];

[new.gfi, ok] « EntGlobalFrame[new, codebase.header.info.ngfi);
IF ~0k THEN RETURN wiTH ERROR NoGlobalFrameSiots[codebase.header.info.ngfi];
new.code.out « TRUE; -- cause trap
new.global[0] « NullGlobalFrame;
old.shared « TRUE;
IF linkspace # O THEN,

Inline.COPY{from: old - linkspace, to: new - linkspace, nwords: linkspace};
END;

EnterGlobalFrame: pUBLIC ENTRY PROCEDURE |
frame: GlobalFrameHandle, nslots: CARDINAL] RETURNS [entrymdex GFTIndex] =

BEGIN
ok: BOOLEAN;

[entryindex, ok] « EntGlobalFrame[frame, nslots];
IF ~0k THEN RETURN WITH ERROR NoGlobalFrameSlots]nslots];
END; :

GetNextGlobalFrame: PUBLIC ENTRY PROCEDURE [frame: GlobalFrameHandle]
RETURNS [GlobalFrameHandle] =

BEGIN
IF frame # NullGlobalFrame THEN
IF ~VaiGlobalFrame[frame] THEN RETURN WITH ERROR InvalidGlobalFrame[frame];
RETURN[GetNxGlobalFrame[frame]];
END;

RemoveGlobalFrame: pusLIC ENTRY PROCEDURE [frame: GlobalFrameHandle] =
BEGIN RemvGlobalFrame(frame]; Enp;

- conceptually, (z)UnNew is PUBLIC, but it is accessed via the System Dispatch table.

zUnNew: --PUBLIC--ENTRY PROCEDURE [frame: GlobalFrameHandle] =
BEGIN
sharer: GlobalFrameHandle « NullGlobalFrame;

original: GlobalFrameHandle « NullGlobaiFrame;
copy, f. GlobalFrameHandle « NullGlobalFrame;
codebase: LONG POINTER TO PrincOps.CSegPrefix;
nothers: CARDINAL « O
nlinks: CARDINAL;
iF ~ValGlobalFrame[frame] THEN RETURN WiTH ERROR InvalidGlobalFrame[frame];
codebase « Runtimelnternal.Codebase[LOOPHOLE[frame, PROGRAM]];
nlinks ¢ codebase.header.info.nlinks;
For f « GetNxGlobalFrame[NullGlobalFrame], GetNxGlobalFrame[f] UnTiL f =
NullGlobalFrame po
IF f # frame THEN

lr f global[O] frame anp ~f.started THEN f.global[0] « NuliFrame;
IF Runtimelnternal.Codebase[LOOPHOLE[f, PrRoGRAM]] = codebase THEN
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IF f.copied THEN copy ¢« f ELSE original « f;
END;

ENDLOOP;
-- to aid debugging, for now we don’t delete the original copy because it has the original links.
IF original = NullGlobalFrame anp ~frame.copied Anp copy # NullGlobalFrame

THEN RETURN WITH ERROR InvalidGlobalFramefframs};
-- BEGIN OPEN LoadStateDefs;
-- config: Configindex;
-- .cgfi: GFTIndex;
-- copy.copied « FALSE;
-- [] « InputLoadStatel];
-- [cgfi: cgfi, config: config] « MapRealToConfig[frame.gfiJ;
-- EnterGfi[cgli: 0, rgfi: frame.gfi, contig: ContigNull];
-- EnterGfifcgfi: cgfi, rgfi: copy.gfi, config: config];
--' ReleaselLoadState[];
-- END;
RevalobalFrame[frame]
IF frame.zalloced THEN

BEGIN
Alzgn PROCEDURE [POINTER, WORD] RETURNS [POINTER] =

- LOOPHOLE[Inline.BITAND];
IF frame.codelinks THEN Frame.Free[frame]
eLse Frame.Free[Align[frame - nlinks, 177774B]];
END;
END;

Validate Frame: puzsLIC ENTRY PROCEDURE [frame: FrameHandle] =
BEGIN oPeN LOOPHOLE[frame, rep Controllink];
IF proc OR indirect or ~ValGlobalFrame[frame.accesslink] THEN
RETURN WITH ERROR InvalidFrame[frame];
END;

ValidateGlobalFrame: puBLIC ENTRY PROC [g: GlobalFrameHandlﬂ] =
BEGIN IF ~ValGlobalFrame([g] THEN RETURN wiTH ERROR InvalidGlobalFrame[g]; enp;

ValidGlobalFrame: PRIVATE ENTRY PROCESURE [g: GlobalFrameHandle]
RETURNS [BOOLEAN] = INLINE BEGIN RETURN[ValGlobalFrame[g]] enp;
-- Internal Procedures:

AllocGlobalFrame: INTERNAL PROCECURE [
old: GlobalFrameHandle, cp: LONG POINTER TO PrincOps.CSegPrafix]
RETURNS [frame: GlobalFrameHandle, linkspace: CARDINAL] =
=
gbcolgy LONG POINTER = cp + CARDINAL[cp.entry[MainBodyindex].initialpc);
nlinks: CARDINAL = cp.header.info.nlinks;
linkspace «
IF ~old.codelinks THEN
nlinks + Inline.BITAND[-LOOPHOLE[nlinks, INTEGER], SB] ELSE O
frame « Frame.Alloc[MakeFsi[(pbody - 1)t + linkspace]];

~ RETURN
END;

EntGlobalFrame: INTERNAL PROCEDURE [frame: GlobalFrameHandle, nslots: CARDINAL]
RETURNS [entryindex:. GFTIndéx, ok: BOOLEAN] =
BEGIN
i, imax, n, epofiset: CARDINAL;
i « gftrover;
imax « SDDefs.SD[SDDefs.sGFTLength] - nslots;
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n«0; . RETURN[~proc AND ~indirect ano InGFT[g]];
o END;
IF{i « 1Fi>= imax THEN 1 ELSE i + 1) = gftrover THEN .
RETURN[entryindex: 0, ok: FALSE]; END.
IF GFT[i] # EmptyGFTitem THEN n « O ELSE IF (n ¢ n + 1) = nslots THEN EXIT; LOG
ENDLOGP; . (For earlier log entries see Pilot 4.0 archive version.)
entryindex « (gftrover « i) - nslots + 1; Time: April 14, 1980 10:45 AM By: Knutsen Action: Now STARTed by InitializeFrames(].
epoffset « 0; Time: April 29, 1980 9:04 PM  By: Forrest Action: Put back old InGFT
FOR i IN [entryindex..gftrover] po Time: May 3, 1960 11:44 AM  By: Forrest Action: Initial Mesa 6.0 conversion
GFT[i} framePtr « frame; Time: July 20, 1980 9:03 PM  By: Forrest Action: PrincOpsRuntime
GFT[i].epbias « epoffset; . Time: August 1, 1980 2:04 PM By: Luniewski Action: Rename to Framelmpl
epofiset « : Time: August 26, 1980 12:27 PM By: McJones Action: Add GetBcdTime
epoffset + :
-- 1 with new format, 32 with old format
(iF size[GFTitem] = 2 THEN EPRange eLse 1);
ENDLOOP;
ReTURN[entryindex: entryindex, ok: TRUE];
END;
CetNxGlobalFrame: INTERNAL PROCEDURE [frame: GlobalFrameHandle]
RETURNS [GlobalFrameHandle] =
BEGIN
afi: GFTindex;
IF frame = NullGlobalFrame THEN gfi ¢ 1 ELSE gfi « frame.gfi + 1;
wHILE gfi < SDDefs.SD[SDDefs.sGFTLength] o
frame « GetFrame[GFT[gfi]];
iF frame # NullGlobalFrame anp GFT[gfi].epbias = O THEN RETURN[frame];
gfi « ofi + 1;
ENDLOOP;
RETURN[NullGlobalFrame]
END; ) D

InGFT: INTERNAL PROC [g: GlobalFrameHandle] RETURNS [BOOLEAN] =
BEGIN )
i: CARDINAL;
For i in [0..SDDefs.SD[SDDefs.sGFTLength]) oo
IF GetFrame[GFTI[i]] = g AND g.gfi = i THEN RETURN[TRUE]; ENDLOOP;
RETURN[FALSE];
END;

--InGFT: INTERNAL PROCEDURE [g: GlobalFrameHandle] RETURNS [BOOLEAN] =

-- BEGIN

--IF (LOOPHOLE[g, CARDINAL] MOD 4} ~= 0 + + (assure whole thing is on one page)
-- THEN RETURN[FALSE]

-- ELSE IF GFT[g.gfi].frame = g

-- THEN RETURN[TRUE]

-- ELSE RETURNI[FALSE];

-- END;

- RemvGlobalFrame: INTERNAL PROCEDURE [frame: GlobalFrameHandle] =

BECIN
FOR i: CARDINAL « frama.gfi, i + 1 wHILE i < SDDefs.SD[SDDefs.sGFTLength] anp

GetFrame[GFTIi]}] = frame po
GFTI[i] «  frame.copied THEN EmptyGFTltem ELSE FreedGFTltem; ENDLOOP;
END;

ValGlobalFrame: INTERNAL PROC [g: GlobalFrameHandle] RETURNS [BOOLEAN] = INLINE
BEGIN OPEN LOOPHOLE(g, rep ControlLink];
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-- Instructions.Mesa (last edited by: Forrest on: May 3, 1980 12:39 PM)

DIRECTORY . ’
Environment: FROM "Environment” usinGg [Byte],
Frame: FroM "Frame" usiNG [GetReturnFrame, GetReturnLink],

Inline: FROM "Inline" usING [

BITSHIFT, BITXOR, DIVMOD, LDIVMOD, LongNumber, L.ongDiv, LongDivMod, LongMult]

Mopcodes: FRoM "Mopcodes" USING [zKFCB]

PrincOps: FroM "PrincOps" usiNG [GlobalFrameHandle, StateVector],
Processinternal: From "Processinternal”,

Runtimelnternal: FrRom "Runtimelnternal” using [Codebase],
RuntimePrograms: From "RuntimePrograms"”,

SDDefs: rroM "SDDefs" usiNG [

sBLTE, sBLTEC, sBLTECL, sBLTEL, sBoundsFault, sBYTBLTE, sBYTBLTEC, sBYTBLTECL

-

sBYTBLTEL, SD, sLongDiv, sLongDivMod, sLongMod, sLongMul, sLongStringCheck,

sPointerFault, sSignedDiv, sStringlnit, sULongDiv, sULongDivMod, sULongMod];

Instructions: PROGRAM
IMPORTS Frame, Inline, Runtimelnternal ExPORTS RuntimePrograms =
BEGIN

-- Unimplemented instructions

BlockEqual: PROCEDURE [p1: POINTER, n: CARDINAL, p2: POINTER]
RETURNS [BOOLEAN] = -- BLTE
BEGIN
i: CARDINAL; :
For i N [0..n) DO IF (p1 + Dt # (p2 + .0t THEN RETURN[FALSE]; ENDLOOP;
RETURN[TRUE] :
END;

BlockEqualCodelong: PROCEDURE [p1: LONG POINTER, N, offset: CARDINAL]
RETURNS [BOOLEAN] = -- BLTECL

BEGIN
P2: LONG POINTER =

Runtimeinternal.Codebase[
LOOPHOLE[Frame GetReturnFramef].accesslink, ProcraM]] + offset;
i: CARDINAL;
FOR i IN [0..n) DO IF (p1 + i)t # (p2 + i)* THEN RETURN[FALSE]; ENDLOOP;
RETURN[TRUE]
END;

BlockEqualCode: PROCEDURE [p1: POINTER, n, offset: CARDINAL] RETURNS [BOOLEAN] =
--BLTEC

BEGIN
P2: LONG POINTER =

Runtimelnternal.Codebase[
LOOPHOLE[Frame.GetReturnFrame[].accesslink, PROGRAM]] + offset;
i: CARDINAL;
FOR i IN [0..n) Do IF (p1 + i)t # (p2 + i)t THEN RETURN[FALSE]; ENDLOOP;
RETURN[TRUE] .
END;

BlockEquallong: PROCEDURE [p1: LONG POINTER, N: CARDINAL, Pp2: LONG POINTER]
RETURNS {BOOLEAN] = --BLTEL .

BEGIN
i CARDINAL;

FOR i IN [0..n) DO IF (p1 + i)+ # (p2 + i)t THEN RETURN[FALSE]; ENDLOCP;
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RETURN[TRUE]
END;

ByteBlockEqual: pROCEDURE [p1: PPA, n: CARDINAL, p2: PPA] ReETURNS [BOOLEAN] =
- BYTBLTE
{reTurn[BlockEqual[p1: p1, p2: p2, n: n/2] anp pifn - 1] = p2[n - 1]}; };

ByteBlockEqualCode: PROCEDURE [p1: POINTER, N, offset: CARDINAL]
RETURNS [BOOLEAN] = -- BYTBLTEC

BEGIN
codebase: LONG POINTER = Runtimelnternal.Codebase[

LOOPHOLE[Frame.GetReturnFrame[].accesslink, PrRocrAM]];
RETURN[ByteBlockEqualLong[p2: codebase + offset, p1: p1, n: nj]
END;

ByteBlocquualCodeLong PROCEDURE [p1: LONG POINTER, n, offset: CARDINAL]
RETURNS [result: BOOLEAN] = -- BYTBLTECL
BEGIN
codebase: LONG POINTER = Runtimelnternal.Codebase]
LOOPHOLE[Frame.GetReturnFramef].accesslink, program]l;
RETURN[ByteBlockEquallong[p2: codebase + offset, p1: p1, n: nj]
END;

PPA: TYPE = POINTER TO PACKED ARRAY [0..0) oF Environment.Byte;

ByteBlockEquallong: PROC [p1: LoNG PPA, n: CARDINAL, p2: LONG PPA]
RETURNS [BOOLEAN] = --BYTBLTEL
{reTurn[BlockEqualLong]p1: p1, p2: p2, n: n/2] anp pifn - 1} = p2[n - 111 }_;' A

-- Data shuffling

Stringlnit: PROCEDURE [coffset, n: CARDINAL, reloc, dest: POINTER] =

BEGIN
g: PrincOps.GlobalFrameHandle = Frame. GetReturnFran'e[] accesslink;

i: CARDINAL;

codebase: LONG PCINTER =
Runtimelnternal.Codebase[LOOPHOLE[g, ProGRAM]] + coffset;

FOR i IN [0..n) po {dest + i}* « (codebase + i}t + reloc; ENDLOOP;

RETURN
END;

- Long, sigried and mixed mode arithmetic

Number: Tyre = Inline.LongNumber;

DIVMOD: proceDURE [N, d: cARDINAL] RETURNS [QR] = LOOPHOLE[Inline.DIVMOD];

LDIVMOD: erocepure [nlow, nhigh, d: carpiNAL] ReTURNS [QR] =
LOOPHOLE([Inline.LDIVMOD];

QR: TYPE = RECORD [q, ! INTEGER];

PQR: TYPE = POINTER TO QR;

SignDivide: PROCEDURE =

BEGIN

state: PrincOps.StateVector;
p: PQR;

1. CARDINAL;

negnum, negden: BOOLEAN;
state « STATE;

state.stkptr « t « state.stkptr -
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state.dest « Frame.GetReturnLink[];

p « @state.stkt - 1];

IF negden « (p.r < 0) THEN p.r « -p.r;

IF negnum ¢« {p.q < 0) THEN p.q « -p.q;

pt « DIVMODI[n: p.q, d: p.r];

iF Inline.BITXOR[negnum, negden] # 0 THEN p.q ¢ -p.q;
IF negnum THEN p.r « -p.r;

RETURN WITH state

END;

DDivMod: proceDURE [num, den: Number] ReTURNS [quotient, remainder: Number] =
BEGIN
negNum, negDen: BOOLEAN ¢ FALSE;

IF LOOPHOLE[num.highbits, INTEGER] < O THEN
BEGIN negNum « TRUE; num.li « -num.li; END;
iIF LOOPHOLE[den.highbits, INTEGER] < O THEN
BeGIN negDen « TRUE; den.li « -den.li; EnD;
[quotient: quotient, remainder: remainder] « DUnsignedDivMod|[
num: num, den: den};
IF Inline.BITXOR[negNum, negDen] # O THEN quotient.li « -quotient.li;
IF negNum THEN remainder.li « -remainder.li;

RETURN
END;

DDiv: PrOC [a, b: Number] reTurns [Number] = {ReTurn[DDivMod[a, bl.quotient]; };

DMod: PROCEDURE {a, b: Number] ReTurns [r: Number] = {
[remainder: r] « DDivMod|a, b]; ReTurN; };

DMultiply: ProCEDURE [a, b: Number] retuans [product: Number] =
BEGIN
product.lc « Inline.LongMult[a.lowbits, b.lowbits];
product.highbits «
product.highbits + a.lowbits*b.highbits + a.highbits*b.lowbits;

RETURN .
END;

DUnsignedDivMod: rrocebure [num, den: Number]
RETURNS [quotient, remainder: Number] =
BEGIN OPEN Inling;
qQ: CARDINAL;
count: [0..31);
ITemp: Number;
iF den.highbits = 0 THEN
BEGIN
[quotient.highbits, qg] « LongDivMod]
LOOPHOLE[Number[num[lowbits: num.highbits, highbits: 0]]], den.lowbits];
[quotient.lowbits, remainder.lowbits] « LongDivMod[
LOOPHOLE[Number[num[iowbits: num.lowbits, highbits: qq]]], den.lowbits];
remainder.highbits « 0;
END
ELSE
BEGIN
count « 0;
quotient.highbits « 0;
ITemp « den;
wHiLE ITemp.highbits # 0 po
-- normalize
ITemp.lowbits «
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BITSHIFT[ITemp.lowbits, -1] + BITSHIFT[iTemp.highbits, 15];
ITemp.highbits « BITSHIFT[ITemp.highbits, -1];
count « count + T1;
ENDLOOP;
IF num.highbits > = ITemp.lowbits THEN
BEGIN -- Subtract off 2t 16*divisor and fix up count
div: Number « Number[num[lowbits: 0, highbits: ITemp.lowbits]];
qq « LongDiv[num.lc - div.lc, ITemp.lowbits]/2 + 100000B;
count « count - 1;

ELEShéqu « LongDiv[num.lc, iTemp.lowbits]; -- trial quotient
qq « BITSHIFT[qq, -count];
ITemp.lc « LongMuit[den.lowbits, qql; -- muitiply by trial quotient
[Temp.highbits « ITemp.highbits + den.highbits*qq;
UNTIL ITemp.lc <= num.lc o
-- decrease quotient until product is small enough
ITemp.lc « iTemp.lc - den.lc;
qq < qq - 1:. )
ENDLOOP;
quotient.lowbits « qgq;
remainder.lc « num.lc - [Temp.lc; °
END; .
RETURN
END;

DUnsignedDiv: proCEDURE [a, b: Number] reTurns [Number] = {
ReTURN[DUnsignedDivMod(a, bl.quotient]; };

DUnsignedMod: PROCEDURE [a, b: Number] reTurns [r: Number] = {
fremainder: r] « DUnsignedDivMad([a, b]; reTURN; };

-- Other

LongStringCheck: PROCEDURE =
BEGIN
state: PrincOps.StateVector;
tos, index: CARDINAL;
P: POINTER TO LONG STRING;
BoundsFault: PROCEDURE = MACH!NE CODE
BEGIN Mopcodes.zKFCB, SDDefs.sBoundsFault enp;
PointerFault: PROCEDURE = MACHINE COLE
BeGIN Mopcodes.zKFCB, SDDefs.sPointerFault END;
stale « STATE;
tos « state.stkptr;
index « state.stk[tos];
p « @state.stk[tes - 2};
IF pT = NI THEN PointerFaultf];
IF index >= pt.maxlength THEN BoundsFault[];
-- This statement is new for the dandelion. It should be compatible with the Dolphin’s pre-princ

**ops stuff (he says, crossing fingers)

" state.dest « Frame.GetReturnLink[];
state.source « 0;
RETURN WITH state;
END; )

Initialize: PROCEDURE =

BeGIN OPEN SDDefs;
pSD: POINTER TO ARRAY [0..0) OF UNSPECIFIED ¢ SD;
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pSD[sBLTE] « BlockEqual;

pSD[sBYTBLTE] « ByteBlockEqual;
pSD{sBLTEC] « BlockEqualCode;
pSD[sBYTBLTEC] « ByteBlockEqualCode;
pSD[sBLTECL] « BlockEqualCodelong;
pSD[sBYTBLTECL) « ByteBlockEqualCodel.ong;
"pSD[sBLTEL] « BlockEquallong;
pSD[{sBYTBLTEL] « ByteBlockEqualLong;
pSD[sl.ongDiv] « DDiv;

pSD[sLongDivMod] « DDivMod;
pSD[sLongMod] ¢« DMod;

pSD{sl.ongMul] « DMultiply;
pSD{[sLongStringCheck] « LongStringCheck;
pSD[sULongDivMod] « DUnsignedDiviviod;
pSD[sULongMod] « DUnsignedMod;
pSD[sULongDiv] « DUnsignedDiv;
pSD[sSignedDiv] « SignDivide;
pSD[sStringinit] « Stringlnit;

END;
-- Main Body;
Initialize[];
END. .
LOG
Time: July 20, 1978 9:04 AM  By: Sandman Action: Bug in Stringlnit
Time: August 7, 1978 8:51 AM By: Sandman Action: Got Codebase from Runtimeinternal
**instead of CodebaseDefs
Time: March 14, 1979 11:27 AMBYy: McJones Action: Mesa 5
Time: July 11, 1979 1:33 PM  By:Jose Action: ???
Time: October 3, 1979 3:43 PM By: McJones Action: Bug in DUnsignedDivMod
Time: December 5, 1979 8:20 AM By: Sandman Action: AR 3056 BlockEqual spee
**du P .
Time: May 3, 1980 12:28 PM  By: Forrast Action: Mesa 6
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-- PilotNub.mesa (last edited by: Forrest on: October 4, 1980 2:53 PM)

DIRECTORY
Boot using [ReadMDS],

BootSwap usinGg [inLoad, OutLoad, Teledebug],

CPSwapDefs usinG [
BBArray, BBHandle, callDP, DebugParameter, ExternalStateVector, Swapinfo,
startDP, SwapReason, UBBPointer, UserBreakBlock, VersionID],

DebuggerSwap using [canSwap, parameters],

DeviceCleanup usiNG [ltem, Linkage, Perform, Reason],

Environment using [Byte, maxPagesIinMDS, PageCount, PageNumber],

Frame using [
GetReturnFrame, GetReturnlink, MyLocalFrame, SetReturnFrame, SetReturnLink],

Inline using [HighHalf, LowHalf],

. KeyboardFace usiNGg [keyboard],

Keys using [DownUp, KeyBits],

Mopcodes using [zDUP, zRFS],

PilotMP using [cCantSwap, cCleanup, cClient, cHang, Code],

PilotSwitches' usiNg' [switches --.h, .J, .r--],

PrincOps UsING |
ControllLink, FieldDescriptor, FrameHand!e, GlcbalFrameHandle, NullFrame, Port,
StateVector, SVPointer],

Process usinGg [Detach, GetPriority, Priority, SetPriority, SetTimeout, Ticks],

Processinternal using [Disableinterrupts, Enablelnterrupts],

ProcessOperations USING [
HandleTolndex, IndexToHandle, ReadPSB, ReadPTC ReadWDC, WritePSB, WritePTC,
WriteWDC],

ProcessorFace USING [
BootButton, GetClockPulses, mncrosecondsPerHundredPuIses SetMP],

PSB usinGg [PDA, StateVector],

Runtime usING [Interrupi],

Runtimelnternal usinG {],

RuntimePrograms usinG ],

SDDefs using |
sAlternateBreak, sBreak, sBreakBlock, sBreakBlockSize, sCallDebugger,
sCoreSwap, SD, sinterrupt, sProcessBreakpoint, sUncaughtSignal,
sWorryCallDebugger, sXferTrap],

XferTrap using [ReadXTS, Status, WriteXTS];

PilotNub: MONITOR -- for Checkinterrupt, DeviceCleanup.Install

IMPORTS
Boot, BootSwap, DebuggerSwap, DeviceCleanup, Frame, Inline, KeyboardFace,
PilotSwitches, Process, Processinternal, ProcessOperat;ons, ProcessorFace,
Runtime, XferTrap

exrORTS DeviceCleanup, Runtimelnternal, RuntlmePrograms

sHARES DeviceCleanup =

BEGIN

-- This module is the debugger's representative in the client world. .
loadStatePage: PUBLIC Environment.PageNumber; -- exported to Runtimelnternal

CAbort: PUBLIC SIGNAL = CODE;
CantSwap: PUBLIC SIGNAL = CODE;
KillThisTurkey: SIGNAL = CODE;

., Quit: SIGNAL = CODE;

PilotNub.mesa. 4-Oct-80 14:57.09

1

1

PilotNub.mesa. 4-Oct-80 14:57:09

-- Breakpoints

numberBlocks: CARDINAL = 5; -- number of break blocks
BreakBlocks: TYPE = MACHINE DEPENDENT RECORD [
heaader{0): CPSwapDefs.BBArray, -- length plus (zero-length) array of blocks
body(1): ARRAY [0..numberBlocks) oF CPSwapDefs.UserBreakBlock];
breakBlocks: BreakBlocks;

InitBreakBlocks: PROC =
BeGIN orPeN SDDefs;
SD[sBreakBlock] « Inline.LowHalifLonc[@breakBlocks]];
--mds relative (should really be long pointer)
SD[sBreakBlockSize] « size[BreakBlocks];
breakBlocks.header. Iength €« 0
END;

* Break: PROC = -- executed by (non-worry) BRK instruction
BEGIN
xferTrapStatus: XferTrap.Status;
state: RecORD [a: UNSPECIFIED, v: PrincOps.StateVector];
state.v ¢« STATE;
state.v.dest « Frame.GetReturnFrame[];
state.v.source « 0;
xterTrapStatus « XferTrap.ReadXTS[];
ProcessBreakpoint[@state.v];
--isn’t this supposed to go through SD[sProcessBre:kpomt]?
IF xferTrapStatus = on THEN XferTrap.WriteXTS8[skip1];
RETURN WITH state.v
END;

ProcessBreakpoint: ProcC [s: PrincOps.SVPointer] =
BEGIN
inst: Environment.Byte;
swap: BOOLEAN;
[inst, swap] « DoBreakpoint{s];
IF swap THEN CoreSwap(breakpoint, s] ELSE s.instbyte « inst
-- replant the instruction and go on

END;
-- make this INLINE someday??

DoBreakpoint: ProC [s: PrincOps.SVPointer] RETURNS [Environment.Byte, BOOLEAN] =

g%(;:N CPSwapDefs.BBHandle = SDDefs.SD[SDDefs.sBreakBlock];
I: PrincOps.FrameHandle « s.dest;
FCR i: CARDINAL IN [0..bba.length) Do
ubb: CPSwapDefs.UBBPointer = @bba.blocksli];
iF ubb.frame = laccesslink anD ubb.pc = CARDINAL[l.pc] THEN
"1F TrueCondition[ubb, |, s] THEN ExiT ELSE RETURN[ubb.inst, FALSE]
ENDLOOP;
RETURN[0, TRUE]
END;

-- decide whether to take the breakpoint

TrueCondition: PRoC |
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ubb: CPSwapDefs.UBBPointer, base: POINTER, s: PrincOps.SVPointer]
RETURNS [BOOLEAN] = INLINE
BEGIN
ReadField: PRoC [POINTER, PrincOps.FieldDescriptor] RETURNS [UNSPECIFIED] =
MACHINE CODE BeGIN Mopcodes.zRFS EnD;
fd: PrincOps.FieldDescriptor;
locL, locR: POINTER;
left, right: UNSPECIFIED;
IF ubb.counterl. THEN RETURN[{ubb.ptrL « ubb.ptrL + 1) =
locL «
SELECT TRUE FROM
ubb.localL => base + LOOPHOLE[ubb.ptrL, CARDINAL],
ubb.stackRelative => @s.stk[LOOPHOLE[ubb.ptrl, cARDINAL]],
ENDCASE =2 ubb.ptrL;
fd « [offset: 0, posn: ubb.pasnL, size: ubb.sizel];
left « ReadField[locL, fd};
IF ~ubb immediateR THEN

ubb.ptrR];

fd <- [offset: O, posn: ubb.posnR, size: ubb.sizeR];
locR « i ubb.localR THEN base + LOOPHOLE[ubb.ptrR, CARDINAL] ELSE ubb.ptrR;
right « ReadField[locR, fd]
END
ELSE right ¢ ubb.ptrR;
RETURN]
SELECT ubb.relation FROM
It => left < right,
gt => left > right,
eq = left = right,
ne => leit # right,
le => left <= right,
ge. => left > = right,
ENDCASE =) FALSE]
END;

-- executed by worry-mode BRK instruction

WorryBreaker: PROC RETURNS [PrincOps.FrameHandle] =
BEGIN OPEN PrincOps;
state: RECORD [a: UNSPECIFIED, v: StateVector];
xferTrapStatus: XferTrap.Status;
state.v.instbyte « 0O;
state.v.stkptr « 1;
state.v.stk[0] « Frame.MyLocalFrams[];
state.v.dest « Frame.GetReturnLink[];
Processinternal.Disableinterrupts[];

Do
xferTrapStatus « XferTrap.ReadXTS[];

IF xferTrapStatus = on THEN XferTrap.WriteXTS[skip1];
Processinternal.Enablelnterruptsf];

TRANSFER WITH state.v;
Processlinternal.Disablelnterrupts[];

state.v ¢ STATE;

state.v.dest « Frame.GetReturnFrame[];
state.v.source « 0;

swaplnfo.state « @state.v;

swaplnfo.reason « worrybreak; -- set mds too
ToDebugger[@swaplnfo];

ENDLOOP
END;
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-- Uncaught signals

Catcher: proc [msg, signal: unspECIFIED, frame: PrincOps.FrameHandle] =
BEGIN
Punt: proc [c: PilotMP.Code] = e {ProcessorFace.SetMP[c]; b0 EnDLOOP};

SignallerGF: PrincOps.GlobalFrameHandle;

state: PrincOps.StateVector;

f: PrincOps.FrameHandle;

state.stk[0] « msg;

state.stk{1] « signal;

state.stkptr « O;

-- The'call stack below here is: Signaller, [Signaller,] offender
f « Frame.GetReturnFramel};

SignallerGF « f.accesslink;

state.dest « f « f.returniink.frame;

IF f.accesslink = SignallerGF THeN state.dest « f.returnlink;

IF signal = CantSwap THEN Punt{PilotMP.cCantSwap];
BEGIN
CoreSwap[uncaughtsxgna! @state ! CAbort => coTO abort];
- EXITS .
abort =>

IF signal = AEORTED THEN {BackStop[frame]; error KillThisTurkey}
ELSE ERROR ASORTED

END
END;

BackStop: Proc [root: PrincOps.FrameHandle] =
BEGIN
endProcess: PrincOps.Contrellink = root.returnlink;

Caller: proc = LOOPHOLE[Frame.GetReturnLink{]];
root.returnlink « [frame[Frame.Myl.ocalFrame{]]};
Frame.SetReturnFrame{PrincOps.NullFrame];
Caller[ ! KillThisTurkey => CONTINUE];
" Frame.SetReturnLink[endProcess};
END;

-- Interrupts (e.g. CTRL-SWAT)

wakeup: CONDITION;
ticksPerWakeup: Process.Ticks = 1;
priority: Process.Priority = 6;

Checklinterrupt: ENTRY PROC = -- default CTRL-SWAT watcher

BEGIN
interruptState: Keys.DownUp « up;
pKeys: LONG POINTER TO Keys.KeyBits =
DO
ENABLE ABORTED =) CONTINUE;
WAIT wakeup;
IF pKeys[Spare3]
THEN
BEGIN
IF interruptState = up anp PSB.PDA.externalStateVector # wiL THan {
mterrupts*ate « down; Runtime.interruptf]}

LOOPHOLE[KeybeardFace.keyboard];

= down aND pKeys[Ctri] = down anp pKeys[LeftShift] = up

ELSE interruptState « up

ENDLOOP
END;
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Interrupt: PROC = --implementation of Runtime.Interrupt
EEGIN
state: Recorbp [a, b: unsrPecIFIED, v: PrincOps.StateVector];
state.v « STATE;
state.v.dest « Frame.MyLocalFramef];
CoreSwap(breakpoint, @state.v]
END;

Initializelnterrupt: pusLIC PROC =
-- Initialize the default CTRL-SWAT watcher.
-- Must not be invoked until KeyboardFace has been initialized.

BEGIN .

IF PilotSwitches.switches.i = down THEN
BEGIN OPEN Process;
save: Priority = GetPriority[];
SetTimeout[@wakeup, ticksPerWakeup];
SetPriority[priority];
Detachfrork Checkinterrupt];
SetPriority[save];
END;

END;

-- Miscellaneous Runtime, Runtimelnternal items

CallDebugger: PROC [s: STRING] =
-- Runtime.CallDebugger is KFCB[sCallDebugger]

BEGIN
state: RECORD [a, b: uUNsPeCIFIED, v: PrincOps.StateVector];

state.v « STATE;

state.v.stk[0] « s;

state.v.stkptr « 1; )
state.v.dest « Frame.GetReturnLink[];
CoreSwapl[explicitcall, @state.v]

END;

WorryCallDebugger: PROC RETURNS [PrincOps.FrameHandle] =
BEGIN OPEN PrincOps;
state: RECORD [a: UNSPECIFIED, v: StateVector];
xferTrapStatus: XferTrap.Status;
state.v.instbyte « Q;
state.v.stkptr « 1;
state.v.stk[0] « Frame.MyLocalFrame[];
state.v.dest « Frame.GetReturnLink[];
Processinternal.Disablelnterrupts(];

DO
xferTrapStatus « XferTrap.ReadXTS[];
IF xferTrapStatus = on THEN XferTrap.WriteXTS[skip1];
Processinternal.Enablelnterrupts(];
TRANSFER WITH State.v;
Processinternal.Disableinterrupts[];
state.v « STATE;
state.v.dest « state.v.stk{state.v.stkptr + 1];
Frame.SetReturnlink{state.v.dest];
state.v.source « 0;
swapinfo.state « @state.v;
swaplnfo.reason « worrycall;
ToDebugger{@swaplnfo];
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ENDLOOP
END;

CleanMapLlog: pusLIC PROC =
BEGIN

-state: RECORD [a, b: UNSPECIFIED, v: PrincOps.StateVector];
state.v « STATE;

state.v.stkptr « O;

state.v.dest « Frame.GetReturnLink{];
CoreSwap]cleanmaplog, @state.v]
END;

-- Procedures that cause swap to debugger
swaplnfo: CPSwapDefs.ExternalStateVector; -- nub-debugger communication area
parmstring: STRING = [40];

GetMDS: proC RETURNS [Environment.PageNumber] =
BEGIN RETURN[Boot.ReadMDS[}*Environment.maxPagesinMDS] eNp;

CoreSwap: ProC [why: CPSwapDefs.SwapReason, sp: PrincOps.SVPainter] =
BEGIN
DP: CPSwapDefs.DebugParameter;

decode: PROC RETURNS [BOCLEAN] = -- decode the SwapReason

BEGIN
- f: PrincOps.GlobalFrameHandle;
Isv: PrincOps.StateVector;
SELECT swap!nfo.reason FROM
proceed, resume => RETURN[TRUE];
call =>

= .
liéhvel::l LOOPHOLE[swapInfo.parameter, CPSwapDefs.callDP].sv;
Isv.source « Frame.MyLocalFramel];
TRANSFER WITH Isv;
Isv « STATE;
LOOPHOLE[swapinfo.parameter, CPSwapDefs.callDP].sv « lsv;
why € return
END;
start =>

BEGIN
f « LOOPHOLE[swaplnfo.parameter, CPSwapDefs.startDP].frame;
iF ~f.started THEN START LOOPHOLE[f, PROGRAM] ELSE RESTART f;
why € return
END;
quit => sienaL Quit;
ENDCASE = RETURN[TRUE];
RETURN[FALSE]
END;

-- Body of CoreSwap

. --IF ~DebuggerSwap.canSwap THEN SIGNAL CantSwap;
swapinfo.state « sp;
DP.string « parmstring;
swaplnfo.parameter « @DP;
-- versionident, debugges, Ispages, fill, mapLog set by Initialize
-- level, loadstatepage set by MemorySviap
swaplnfo.mds « GetMDS[;
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DO
swaplnfo.reason « why;
Processinternal.Disablelnterrupts[];
ToDebugger[@swapl!nfo];
Processinternal.Enableinterrupts[];

BEGIN
IF decode{
! CAbort => IF swaplnfo.level > 0 THeN {why « return; CONTINUE};
Quit => GoTo abort] THEN EXIT
(EXITS abort => siGNAL CAbort
END
ENDLOOP
END;

-- Serious swapper
level: INTEGER € -1;

ToDebugger: PORT [POINTER TO CPSwapDe{‘s.ExternaIStateVector]; -- formerly WBPort
FromPilot: PORT RETURNS [POINTER TO CPSwapDefs.ExternalStateVector];
--formerly CSPort

pulsesPerTwentySeconds: LONG CARDINAL;

MemorySwap: proC [pESV: poinTER TO CPSwapDefs.ExternalStateVector] =
BEGIN
PKeys: PROC RETURNS [LONG POINTER TO Keys.KeyBits] = INLINE {
RETURN[LOOPHOLE[KeyboardFace. keyboard]]}
Swaplt: PROC = INLINE
BEGIN
savewdc, saveptc: UNSPECIFIED;
xferTrapStatus: XferTrap.Status = XferTrap.ReadXTS[];
xferTrapHandler: unspeciFiep '= SDDefs.SD[SDDefs. sterTrap]
RESV.level « level;
pESV.loadstatepage « loadStatePage; -- possibly updatad by loader
pESV.mds ¢ Inline.HighHalf[Long[LOOPHOLE[1, poiNTER]]];
--{"1" since O collides with NIL.)
SDDefs.SD[SDDefs.sXferTrap] « Frame. MyLocalFrame[]
--in case we are restarted in trap mode
XferTrap.WriteXTS[off];
-- Save process state not captured in PDA:
-- Change pda = >psb in ExternalStateVector:
pESV.pda « LOOPHOLE[ProcessOperations. HandleTolndex[
ProcessOperations.ReadPSB{]]];
saveptc « ProcessOperations.ReadPTCI[};
savewdc « ProcessOperations.ReadWDCI[}; :
-- Ensure we will be visible after a Set Process context command in the debugger:
‘PSB.PDA[PSB.PDA.currentState].frame « [frame[Frame.MyLocalFrame[]]];
DeviceCleanup.Perform[turnOff]; -- turn all devices off
IF PilotSwitches.switches.h = down THEN
BEGIN
AddToStack: PROC [BOOLEAN] = MACHINE CODE BEGIN END;

GetTOS: PROC RETURNS [BOOLEAN] = MACHINE CODE BEGIN Mopcodes.zDUP; END;
RemoveFromStack: PROC RETURNS [BOOLEAN] = MACHINE CODE BEGIN END;
AddToStack[TRUE];

ProcessorFace.SetMP[PilotMP.cHang];

wHILE GetTOS[] po ENbLOOP;

[1 « RemoveFromStack[];

END
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ELSE
i ~DebuggerSwap.canSwap OR PilotSwitches.switches.r = down THeEN

BEGIN
ProcessorFace.SetMP[PilothviP.cCantSwap];

BootSwap.Teledebug[@DebuggerSwap.parameters.locDebugger};
END
-- OutLoad onto swatee, then boot Debugger.

£

ELlrs—: BootSwap.OutLoad[@DebuggerSwap.parameters.locDebugges, restore] =
outlLoaded THEN
BEGIN OPeN DebuggerSwap, parameters;
-- The next line should be in BootSwap.InLoad but blows up the compiler
iF pMicrocodeCopy ~ = NiL THEN DeviceCleanup.Perform[kill];
BootSwap.InLoad{pMicrocodeCopy, pGermCopy, nGerm, @locDebugger]
-- never returns

END;

-- Restore process state not captured in PDA:

ProcessOperations.WriteWDC[savewdc];
rocessOperations.WritePTC[saveptc];

-- Change pda = >psb in ExternalStateVector:

ProcessOperations.WritePSB][
ProcessOperations.indexTcHandle[LOOPHOLE[pESV.pdalll;

DeviceCleanup.Perform{turnOn]; -- turn devices back on

level « pESV.level;

XferTrap. WriteXTS [xferTr_.pStatus]

SDDefs.SD[SDDefs.sXferTrap] « xferTrapHandler;

ProcessorFace.SetMP[PilotMP.cClient]; -- announce our return

END;

DO
pPESV « FromPilot[};
-- Set our return link so Display Stack will work:
Frame SetReturnLink[LOOPHOLE[FromPilot, Prchps Port].dest];

Swap|t[]

SELECT pESV.reason FROM
kill => ProcessorFace.BootButton[];
showscreen =>

BEGIN
pulsesThen: LONG CARDINAL = ProcessorFace.GetClockPulses{];

prevSpare3: Keys.DownUp « PKeys[![Spare8];

DO
i (ProcessorFace.GetClockPulses[] - pulsesThen) >
pulsesPerTwentySsconds THEN EXIT;
IF prevSpare3 = down THEN prevSpare3 « PKeys[][Spare3]

ELSE
1F:PKeys[][Spare3] = down THEN {
wHiLE' PKeys[}[Spare3] = down DO --snoore-- ENDLOOP; EXIT}
ELSE NULL -- both up

ENDLOOP;
END;
ENDCASE =D EXIT;
pESV.reason « retum

ENDLOOP
NCLOOP
END,' .
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-- DeviceCleanup implementation

linkage: pusLic DeviceCleanup.Linkage;
InitializeDeviceCleanup: PROC =

BEGIN )
reason: DeviceCleanup.Reason;

pltem: POINTER TO ltem;
LOOPHOLE[AwaitPerform, PrincOps.Port].dest « Frame.GetReturnLink{];
linkage.Perform « LOOPHOLE[®@ AwaitPerform];

DO
linkage.Await « LOOPHOLE([install];

reason « AwaitPerform[};

ProcessorFace.SetMP[PilotMP.cCleanup];

linkage.Await ¢ LOOPHOLE[Frame.MyLocalFrame[]];

FOR pltem « pitemFirst, pltem.pltemNext wHILE pltem ~= NIL DO
1 « pltem.Procedure[reason] -- value should be pltem

ENDLOOP
ENDLOOP
END;

AwaitPerfcrm: PORT RETURNS [reason: DeviceCleanup.Reason};

Install: ENTRY PROC [pltem: POINTER TO ltem] =

BEGIN

ngller: PrincOps.FrameHandle = Frame.GetReturnFramel]; -- cleanup procedure
pltemr « [pltemNext: pltemFirst, Procedure: LOOPHOLE[fCaller]];

pltemFirst « pitem;

Frame.SetReturnLink[fCaller. returnhnk]

END;

Iltem: PUBLIC TYPE = RECORD |

pltemNext: POINTER TO ltem,

Procedure: proc [DeviceCleanup.Reason} RETURNS [POINTER TO Item]];
pltemFirst: POINTER TO Item « NIL; -- list of waiting cleanup procedures

-- Inijtialization

InitializePilotNub: pusLiC PrROC [

pageloadState: Environment.PageNumber, countl.oadState: Environment.PageCount, -

pVMMapL.og: LONG POINTER --TO VMMMapLog.Descriptor--] =

BEGIN .
InitializeDeviceCleanupl];

loadStatePage « pageloadState; )

-- swaplnfo.state set in caller of MemorySwap

-- (e.g. CoreSwap, WorryBreaker, WorryCallDebugger)

-- swaplinfo.reason set in caller of MemorySwap

-- (e.g. CoreSwap, WorryBreaker, WorryCallDebugger)

-- swaplnfo.level set in MemorySwap

-- swaplnfo.parameter set by debugger and obeyed by CoreSwap
swaplinfo.versionident « CPSwapDefs.Version!D;

-- swapinfo.loadstatepage set in MemorySwap

swaplinfo.lspages « countLoadState;

swapinfo.maplLog « pVMMaplog;

swapinfo.mds « GetMDS[]; -- delete this when WorryBreak, etc. set the field
swaplnfo.fill « ALL[0];
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— / — ’
‘PSE.PDA. extemalStateVectom— CPSwapDefs. SW¢plnfor\- @swaplnfo;
InitBreakBlocks{]; ———
BEGIN OPEN SDDefs;
pSD: POINTER TO ARRAY [0..0) OF UNSPECIFIED = SD;
pSD[sProcessBreakpoint] « ProcessBreakpoint;
pSD[sUncaughtSignal] « Catcher;
pSD[sinterrupt] « Interrupt;
pSD[sCallDebugger] « CailDebugger;
pSD[sBreak] « Break;
pSD[sAlternateBreak] « WorryBreaker[};
pSD[sWorryCallDebugger}] « WorryCallDebugger[];
pulsesPerTwentySeconds «
LoNG[20]*1000000%100/ProcessarFace. microsecondsPerHundredPulses;
- LOOPHOLE[ToDebugger, PrincOps.Pert].out « @FromPilot;
-- connect ToDebugger to FromPilot
LOOPHOLE[FromPilot, PrincOps.Port].out « @ToDebugger;
-- connect FromPilot to ToDebugger
pSD[sCoreSwap] « @FromPilot;
LOOPHOLE[FromPilot, PrincOps.Portl.in « MemorySwap;
. ToDebugger[niL]; -- allocate frame for MemorySwap

END;
END;

END.

(For earlier log entries see Pilot 4.0 archive version.)

April 29, 1980 9:50 PiM Forrest  Move in Memory swap stutf from Traps

May 3, 1980 2:29 PlMiForrest  Mesa 6.0

June 23, 1980 6:26 PM Mcdones Fix WorryCallDebugger bug; OISProcessorFace = >Pro
**cessorFace; make TrueCondition INLINE; allocate break blocks in global frame

July 28, 1980 6:46 PM McJones New KeyboardFace, Keys

July 31, 1880 7:21 PM Forrest  Implement Hang switch

August 28, 1980 2:59 PM McJones Merge InterruptKey with PilotNub; timeout userscreen

**after twenty seconds; SetMP[cCleanup]

August 27, 1980 4:00 PM McJones New PSB, PrccessOperations, XferTrap

October 3, 1880 1:30 PM Forrest  Reverse sense of i switch; add code to dally during use
**rscreen as long as swat held down; Jim-Sandman fixed conditional Break logic
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-- Processes.mesa (last edited by: Johnsson on: October 10, 1980 6:371 PM)

DIRECTORY

Environment using [Long, PageCount, PageNumber, wordsPerPage],

Frame usig [Free, GetReturnFrame, MyLocalFrame, SetReturnFrame],

Inline using [BITAND, BITNOT, BITOR, BITSHIFT, LowHalf],

PrincOps usiNg [Frame, FrameHandle, NullFrame, StateVector, Traplink},
rocess USING [Milliseconds, Priority, Ticks],

Processinternal using [Disablelnterrupts, Enablelnterrupts],

ProcessOperations USING |
Broadcast, EnableAndRequeue, Enter, Exit, HandleTolndex, IndexToHandle,
Notify, ReadPSB, ReadPTC, ReEnter, Wait, WritePSB, WriteWDC],

ProcessorFace using [millisecondsPerTick, reservedNakedNotifyMask],

PSB usinG [
Condition, Empty, MonitorLock, PDA, PDABase, ProcessDataArea, Handle, Index,
PSB, Queue, StartPsb, UnlockedEmpty],

RuntimePrograms using ],

SDDefs using [SD, sFork, sJoin, sProcessTrap];

Processes: MONITOR [
pagePDA: Environment.PageNumber, countPDA: Environment.PageCount]Locks
processlock
IMPORTS Frame, Inline, Processlinternal, ProcessorFace, ProcessOperations
EXPORTS Process, Processinternal, RuntimePrograms =
BEGIN OPEN Process, Processinternal, ProcessOperations, PSB;

DyingFrameHandle: TyPE = POINTER TO dying PrincOps.Frame;
LongConditionPtr: TYPE = LONG POINTER TO Condition;
LongCONDITIONPtr: TYPE = LONG POINTER TO CONDITION;

processLock: MONITORLOCK;
busylevels: WORD;
-- bit-mask of busy naked-notify levels (numbered right-to-left)
dead, frameReady, frameTaken, rebirth: conDITION;
deadFrame: DyingFrameHandle « NiL; -- only for detached processes
defaultPriority: Priority = 1;
-- this should be in a Pilot definitions somewhere!
. pda: PDABase;

InvalidProcess: PUBLIC ERROR [process: Index] = CODE;
TooManyProcesses: PUBLIC ERROR = CODE;

-- Non-ENTRY prccedures

DisableAborts: pusLIC PROCEDURE [condition: LongCONDITIONPt] = {
LOOPHOLE[condition, LongConditionPtr].enableAborts < FALSE};

DisableTimeout: PUBLIC PROCEDURE [condition: LongCONDITIONPt] = {
LOOPHOLE[condition, LongConditionPtr].timeout « O};

EnableAborts: pusLIC PROCEDURE [condition: LongCONDITIONPtr] = {
LOOPHOLEj{condition, LongConditionPtr].enableAborts « TRue};

GetCurrent: PUBLIC PROCEDURE RETURNS [p: UNSPECIFIED] = {
reTURN[HandleTolndex[ReadPSB[]]]}; .

GetPriority: PUBLIC PROCEDURE RETURNS [p: Priority] = {
ReTURN[pda[ReadPSBI[]].link.priority]};
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InitializeCondition: PUBLIC PROCEDURE [
condition: LongCONDITIONPtr, ticks: Ticks] = {
LOOPHOLE[condition, LongConditionPtr]r «
[tail: Empty, enableAborts: FaLss, wakeup: FALSE, timeout: max[1, ticks]l};

InitializeMonitor: PUBLIC PROCEDURE [monitor: LONG POINTER TO MONTORLOCK] = {

LOOPHOLE[monitor, LONG POINTER TO MonitorLock]r « UnlockedEmpty; };

MsecToTicks: puBLIC PROCEDURE [ms: Milliseconds] RETURNS [Tncks] {
RETURN[
(ms + ProcessorFace.millisecondsPerTick -
1)/ProcessorfFace.miliisecondsPerTick]};

ProcessTrap: PROCEDURE RETURNS [BOOLEAN] =
BEGIN
aboriee: PrincOps.FrameHandle;
state: RECORD [a: UNSPECIFIED, v: PrincOps.StateVector];
Enter: PROCEDURE [a: UNSPECIFIED] RETURNS [BOOLEAN] =
LOOPHOLE[ProcessOperations.Enter];

LongEnter: PRCCEDURE [a, b: UNSPECIFIZD] RETURNS [B00LEAN} = LOOPHOLE[Enter];

state.v ¢ STATE;
IF state.v.stkptr = 4 THEN
UNTIL LongEnter(state.v.stk{0], state.v.stk[1]] bo EnpLooP
ELSE UNTIL Enter[state.v.stk[0}] bo enpLoo?;
abortee « Frame.GetReturnFramel};
abortee.pc « [abortee.pc + 1};
pda[ReadPSB]]] flags. abortPending « FALSE;
ERROR ABORTED;
--if ABORTED is made resumable RETURN[TRUE]

.

END;

SetPriority: PUBLIC PROCEDURE [p: Priority] =

BEGIN

‘h: Handle; |
Disableinterruptsl};

h « ReadPSBI[];

pda[h}.link.priority ¢ p;
EnableAndRequeue[@pda.ready, @pda.ready, h}
END;

SecondsToTicks: PUBLIC PROCEDURE [sec: CARDINAL] RETURNS [Ticks] =

BEGIN
MaxTicks: Ticks = LasT[Ticks];
ticks: Environment.Long =

[ic

(Long[sec]*LonGg[1000] + ProcessorFace.millisecondsPerTick -
1)/ProcessorFace.millisecondsPerTick]];

RETURN[IF ticks.highbits # O THEN MaxTicks £LsE ticks.lowbits]
END;

-- Atimeout of zero ticks is reserved for "timeout disabled".

SetTimeout: pusLiC PROCEDURE [condition: LongCONDITIONPtr, ticks: TleS]
LOOPHOLE[condition, LongConditionPtr].timeout « max[1, ticks]; };

TicksToMsec: PUBLIC PROCEDURE [ticks: Ticks] reTurns [Milliseconds] = {
RETURN[ticks*ProcessorFace.millisecondsPerTick]};
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ValidateProcess: pusLic PROCEDURE [p: Index] = {[] « CheckProcessp]};

- CheckProcess: PROCEDURE [p: Index] ReTURNs [h: Handle] =

BEGIN

h « IndexToHandle[p];

i¥ p < StartPsb or p > pda.count + StartPsb or pda[h].flags.state = frameTaken
or pda[h].flags.state = dead THEN ERROR InvalidProcess[p]

END;

Yield: PUBLIC PROCEDURE =

BEGIN

Disableinterrupts|];

EnableAndRequeue[@pda.ready, @pda.ready, ReadPSB[]]
END;

" .- ENTRY Procedures

Abo rt PUBLIC ENTRY PROCEDURE [proce.,s UNSPECIFIED] =

h Handle « CheckProcess[process P unwinDp => NuLLl;
Processinternal.Disablelnterrupts{];
pdalh].flags.abortPending « TRUE;
IF pdalh].flags.state = alive anp ~pda[hl.link.enterFailed THeN {
waiting: BOOLEAN ¢ FALSE;
iF pdalh].timeout # O THEN waiting « TRUE
etse {
p, tail: Index « pda.ready.tail;

DO :
IF p = HandleToindex[h] THEN EXIT;

i¥ {p « pda.block[p].link.next) = tail THEN {waiting « TRUE; EXIT};
ENDLOGCP};
iF waiting THeN pda[h].timeout « MAX[CARDINAL[ReadPTC[] + 1], 1}
Processinternal.Enablelnterruptsf];
END;

Fork: PROCEDURE [root: UNSPECIFIED] RETURNS [Index] =
BEGIN
sv: PrincOps.StateVector;

self: PrincOps.FrameHandie;
Forker: PRCCEDURE [Index];
newPEB: Index;
SV € STATE;
wHILE ~Enter[@processl.ock] DO NULL ENDLOOP;
self « Frame.MylLocalFramel};
Forker « LOOPHOLE[seif.returniink]; '
i LOOPHOLE[rebirth, Condition].tail = Empty THeN {

Exit[@ processi.ock]; ERROR TooManyProcesses; };
newPSB « pda.biock[LOOPHOLE[rebirth, Candmm] tail].link.next;
pda.block[newPSB] « PSB[

link:

[enterFailed: FaLsE, priority: pda[ReadPSBI]).link.priority,

next: pda.block[newPSB).link.next, stateVector: FALSE],

flags: [state: dead, cleanup: Empty, detached: FALSE, abortPendmg FALSE],

state: self, timeout: 0};
Notify[@rebirth]; -- wake up newPSB, and set alive; DEPENDS
pda.block[newPSB].flags.state « alive;
-- on new process not preempting parent...
Frame.SetReturnFrame[PrincOps.NullFrame];
Forker[newPSB]; -- “returns” handle to site of FORK
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-- Note that the lines above are executed by the forking process, while
--ths lines below are executed by the forked process. Note also that the
-- monitor remains LOCKED during this fancy footwork...!

sv.dest « root;

sv.source « End;

Exit{@processtLockl;

RETURN WITH SV

END;

Detach: PUBLIC ENTRY PROCEDURE [process: UNSPECIFIED] =

BEGI

h:GH’;ndle = CheckProcess[process];
pda[h].flags.detached « TRUE;
BROADCAST frameTaken

END;

End PROCEDURE =

BEGIN
SV: RECORD [a: UNSPECIFIED, vec: PrincOps.StateVector];

frame: DyingFrameHandle;

h: Handle;

SV.VEC ¢ STATE;

wHILE ~Enter[ @ processLock] DO NULL ENDLCOP;

frame « LCOPHOLE[Frame.MylocalFrame[]};

frame.state « alive;

h « ReadPSBI[};

pdafh].flags.state « frameReady;

pdalh].flags.abortPending « FALSE; -- too /ate for Aborts: they no-op

Broadcast[@frameReady];

UNTIL pda[h]l.flags.state = frameTaken or pdz[hl.flags.detached po
Wait[@processLock, @frameTaken, LOOPHOLE[frameTaken, Condition].timeout];
wHILE ~ReEnter[@ processLock, @frameTaken] DO NULL ENDLOOP;
ENDLOOP;

ir deadFrame # niL 7HEN {Frame.Free[deadFramz]; deadFrame « nNiL};

i pda[h].flags.detached THeN deadFrame « frame;’

-- leave our frame for freeing

frame.state « dead;

pdalh].flags.state « dead;

Broadcast[@dead];

Wait{@processLock, @rebirth, LOOPHOLE[rebirth, Condition].timeout];

wHILE ~ReEnter[@processLock, @rebirth] o NULL ENDLOOP;

-- dying process exits here; JOINing process does below.

sv.vec.dest € frame.returnlink; -- set to site of JOIN by Join

sv.vec.source « 0;

Exit[ @ processLock];

RETURN WITH Sv.vec

END;

Jo-n ENTRY PROCEDURE [process: unsPeciFiED] RETURNS {PrincOps. FrameHandle]

h Handle = CheckProcess[process};
frame: DyingFrameHandle;
salf: PrincOps.FrameHandle = Frame.MyLocalFrame[];
wHiLe pda[h].flags.state # frameReady po warr frameReady ENDLOOP;
-- Guaranteed to be a dying frame by the time we get here
frame « LOCPHOLE[pda[hl.state};
pdafh].flags.state « frameTaken;
BROADCAST frameTaken;
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WHILE frame.state # dead DO WAIT dead ENDLOOP;
frame.réturnlink « self.returnlink; -- site of JOIN
RETURN[frame]

END;

-- Naked notify stuff
NakedNotifyLevel: TyPE = [0..16);

AllocateNakedCondition: pusLiC PROC
RETURNS [CV: LONG POINTER TO CONDITION, mask: WORD] =

BEGIN

level: NakedNotifylLevel,

FOR level IN NakedNotifyLevel bo
mask « Inline.BITSHIFT[1,.LasT[NakedNotifyLevel] - level];
iF Inline.BITAND[mask, busyLevels] = O THEN .

BEGIN
busyLevels « Inline. BITOR[busyLevels, mask];
¢v « LOOPHOLE[@pda.interrupt[level]];
RETURN
END;
ENDLOOP;
ERROR -- 10 more levels available (What should this really do?)

END;
DeallocateNakedCondition: puBLIC PROC [CV: LONG POINTER TO CONDITION] =

BEGIN
level: NakedNotifylLevel;
FOR level iNn NakedNotifylL.evel po

mask: WORD « Inline.BITSHIFT[1, Last[NakedNotifyLevel] - level];

IF cv = LOOPHOLE[@pda.interrupt{level], LONG POINTER TO CONDITION] THEN

BEGIN
busylLevels « Inline.BITAND[busyLevels, inline.BITNOT[mask]];

pda.interrupt[level]l.tail « Empty;

RETURN
END;

ENDLOOP;
ERROR -- handed bogus pointer (What should this really do?)

"END;

Pause: PUBLIC ENTRY PROC [ticks: Process.Ticks] =
BEGIN C: CONDITION; SetTimeout[@c¢, ticks]; WAIT ¢ END;

Initialize: PROCEDURE =
BEGIN
psh: Index;
root: PrincOps.FrameHandle;
DisableTimeout[@dead];
DisableTimeout[@frameReady];
DisableTimeout[@frameTaken];
DisableTimeout[@rebirth];
SDDefs.SD{SDDefs.sProcessTrap] « ProcessTrap,
SDDefs.SD[SDDefs.sFork] « Fork;
SDDefs.SD[SDDefs.sJoin] « Join;

pda « PDA;
pda.currentState « Inline.LowHalf[@pda.states[defaultPriority]};
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‘pda.count «
{countPDA*Environment.wordsPerPage - size[ProcessDataArea))/size[PSB];

-- Fabricate PSB for self
psb « StariPsb;
pda.block[psb] « PSB[
link:
[enterFailed: FaLsE, priority: defaultPriority, next: psb,
stateVector: FALSE],
flags: [state: alive, cleanup: Empty, detached: TRUg, abortPending: FALSE],
state: Frame.MyLocalFramef], timeout: Q};
pda.ready « Queue[tail: psb];
WritePSB[IndexToHandle[psb]];

-- Complete the illusion that self has been detached

FOR root « Frame.MyLocalFrame[], LOOPHOLE[root.returnlink] oo
IF root.returnlink = PrincOps.TrapLink THEN EXIT ENDLOOP;

root.returnlink « LOOPHOLE[End];

. - Set up free PSB pool (“rebirth " condition)
THROUGH [1..pda.count) Do
psb « psb + 1;
pda.block[psb] « PSBJ[
link:~
[enterFailed: FaLSE, priority: defaultPriority, next: psb - 1,
stateVector: FALSE],
flags:
[state: dead, cleanup: Empty, detached: FaLsg, abortPending: FALSE],
state: PrincOps.NullFrame, timeout: 0};
ENDLOOP;
pda.block[StartPsb + 1l.link.next « psb;
LOOPHOLEfrebirth, Condition].tail « psb;

-- Initialize naked-notify allocator
busylevels « ProcessorFace.reservedNaksdNotifyMask;

-- Start interrupts
ProcessOperations.WriteWDCI0];
END;

Initialize[};

END..

(For earlier log entries see Pilot 4.0 archive version.)

April 29, 1980 5:53 FM Forrest  Drop PSB’s cressing pages on floor; move Initialize Tim
**eout machinery to ProcessorHead

Meay 3, 1980 10:46 AM Forrest  Mesa 6.0 Conversion

May 14, 1980 6:19 PM Mcdones Use OISProcessorFace reservedNakedNotifyMask; star
**t interrupts at end of initialization (as before)

June 23, 1980 5:34 PM McJones QiSProcessorFace = >ProcessorFace

August §, 1980 5:54 PM Sandman New PSB format

September 29, 1980 10:30 AM Johnsson New ProcessTrap
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-- MesaRuntime>Signals.Mesa (last edited by: Forrest on: May 3, 1980 11:08 AM) unwinding ¢ FALSE;
- start « GetFrame[self.returnlink];
DIRECTORY +  target « PrincOps.NullFrame;
Environment: FRoM "Environment” usiNG [Byte], DO
Frame: FROM "Frame" USING [ nextFrame « start;
Alloc, Free, GetReturnFrame, GetReturnlink, MyGlobalFrame, MyLocalFrame, UNTIL nextFrame = target bo
SetReturnLink], frame « nextFrame;

Mopcedes: From "Mopcodes” using [ IF frame.accesslink = Frame.MyGlobalFrame[] Anp frame.mark THEN
zCATCH, zJ2, zJ8, zJB, zJW, zKFCB, zPORT!, zSLB], BEGIN oren thisSignaller: LOOPHOLE[frame, SignalFrame};
PrincOps: FROM "PrincOps" usING | 1IF unwinding THEN :

ControlLink, Frame, FrameHandle, localbase, NullFrame, StateVector, BytePC], . . BEGIN L .
Runtimelnternal: From "Runtimelnternal” using [Codebase], iF signal = thisSignaller.signal THEN
RuntimePrograms: FrRoM "RuntimePrograms", nextTarget « .
SDDefs: From "sddefs" usinG | ) IF thiss_lgqaller.unwinding THEN thisSignaller.nextTarget
SD, sError, sErrorlist, sReturnError, sReturnErrorList, sSignal, sSignalList, . ELse thisSignaller.nextFrame; .
sUncaughtSignal, sUnnamedError]; - IF té\ésngnaller.unwmdmg THEN _
. BEGIN
Signals: PROGRAM ‘ ¥ thisSignaller.frame = LOOPHOLE[frame.returnlink] Than
MPORTS Frame, Runtimelnternal ExPorTs Runtimelnternal, RuntimePrograms = frame.returnlink « [framefthisSignaller.nextFrame]l;
Frame.Free[thisSignaller.frame];
END;
BEGIN . ' nextFrame « GetFramefframe.returnlink];
BYTE: TvPE = Environment.Byte; END
ELSE
CatchPointer: TYrE = POINTER TO catch PrincOps.Frame; ne:dﬁrame N . -
CatchCall: TYPE = PROCEDURE [SIGNAL] RETURNS [ActionCode]; , . [ signal # thisSignaller.signal THEN
CatchContinue: TYPE = PROCEDURE: iF thisSignaller.unwinding THen thisSignaller.nextFrame

ELSE GetFrame[frame.returnlink]
ActionCode: TYPE = INTEGER;
reiect: ActionCede = 0;
resume: ActionCode = 1;

ELSE
iF thisSignaller.unwinding THEN thisSignaller.nextTarget
eLse thisSignaller.nextFrame;
1Y

exit: ActionCode = -1; ELES';DnextFrame « GetFrame[frame.returnlink];
IF unwinding AND nextTarget = frame THen nextTarget « nextFrame;
SendMsgSignal: PUBLIC SIGNAL RETURNS [UNSPECIFIED, UNSPECIFIED] = CODE; [catchPhrase, catchFSindex, catchPC] « CheckCatchlframe];
- IF catchPhrase THEN
signalling: CARDINAL = 177777B; BEGIN
notSignalling: CARDINAL = O; ’ . catchFrame « Frame.Alloc[catchFSindex];
) catchFramet « PrincOps.Frame[

MarkSignalFrame: PROCEDURE [value: CARDINAL] = MACHINE CODE : accesslink: frame.accesslink, pc: catchPC, returnlink: [frame[self]],

BEGIN Mopcodes.zSLB, 3 --OFFSET[mark]-- END; extensions:- catch

unused:, staticlink: frame + PrincOps.localbase,

SignalHandler: PROCEDURE [signal: SIGNAL, message: UNSPECIFIED] = messageval: message]l;

BEGIN . action « LOOPHOLE[catchFrame, CatchCall]{

IF unwinding THEN LOOPHOLE[unwinD] ELSE signal !
SendMsgSignal => resuMe [message, signal]];
catchState ¢ sTaTE;
SELECT action FROM
reject => NuLL;

SignalFrame: TYPE = POINTER TO FRAME[SignalHandler];

frame, nextFrame: PrincOps.FrameHandle;
target, nextTarget: PrincOps.FrameHandle;
self: PrincOps.FrameHandle = Frame.MyLocalFrame[};

A resume =>
start: Prchps.Frame_Handle; IF unwinding THEN ERROR ResumeError’
catchFrame: CatchPointer; ELSE
action: ActionCode; ) BEGIN )
unwinding: BOOLEAN; : ‘catchState.dest « Frame.GeiReturnLink[];
catchPhrase: BOOLEAN; . catchState.source « 0;
catchFSindex: BYTE; " RETURN WITH catchState;
catchPC, exitPC: PrincOps.BytePC; . END;
catchState: PrincOps.StateVector; exit =>
BEGIN
MarkSignalFrame[signalling]; -- catchFrame is waiting to execute its exit jump

Signals.mesa. 3-May-80 11:08:12 1 Signais.mesa. 3-May-80 11:08:12



Signals.mesa. 3-May-80 11:08:12

exitPC « catchFrame.pc;
Frame.Free[catchFrame];
target « LOOPHOLE[catchState.stk[0] - PrincOps.iocalbase];
nextTarget « nextFrame;
unwinding €« TRUE;
message ¢ NIL;
GO 1O StartUnwind;
END;
ENDCASE;
END;
it unwinding THEN

BEGIN
IF frame = start THEN start « nextFrame;

iF frame = LOOPHOLE[self.returnlink] THEN
self.returnlink « [frame[nextFrame]];
Frame.Free[frame];
END;
REPEAT StartUnwind => NuLi; FINISHED =2 EXIT
ENDLOOP;
ENDLOOP;
IF unwinding THEN target.pc « exitPC
etse UncaughtSignal[message, signal, frame];
-- formerly Punted if no uncaught signal catcher

RETURN
END;

CheckCatch: procepure [frame: PrincOps.FrameHandle]

RETURNS [catchPhrase: BOOLEAN, fsindex: BYTE, pc: PrincOps.BytePC] =

BEGIN OPEN Mopcodes;
code: LONG POINTER TO PACKED ARRAY [0..0) OF BYTE;
MarkSignalFrame[notSignalling];

code « Runtimelnternal.Codebase[LOOPHOLE[frame.accesslink, PROGRAM]];

pc « [frame.pc];

DO
SELECT code[pc] FROM
zCATCH => BeGIN catchPhrase ¢ TRUE; EXIT END;
ZPORT! => pc « [pc + 1];
ENDCASE =2 BEGIN catchPhrase « FALSE; EXIT END
ENDLOOP;
IF catchPhrase THEN
BEGIN -- code[pc] points at zCatch
fsindex « code[pc + 1];
sELecT code[pc « [pc + 2]] FrROM
zJ8 => pc « [pc + 2];
N [zJ2..249] => pc « [pc + 1]
zJW =>pc « [pc + 3;
ENDCASE
END;
RETURN
END;

GetFrame: PROCEDURE [link: PrincOps.ControlLink]
RETURNS [PrincOps.FrameHandle] =
BEGIN
-- MarkSignalFrame[notSignalling];
DO
IF ~link.proc THEN

IF link.indirect THEN link « link.linkt
ELSE --frame link--RETURN[link.frame]
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ELSE RETURN[PrmCOpS NuilFrame];
ENDLOOP;
END;

Signal: PROCEDURE [signal: SIGNAL, message: UNSPECIFIED] = SignalHandler;

SignalList' PROCEDURE [signal: SIGNAL, message: POINTER TO UNSPECIFIED] =

MarkS:gnalFram=-[notS|gnalhng]
SignalHandler[signal, message ! unwinp => Frame.Free[message]l;
Frame.Free[message];

RETURN
END;

ResumeError: PUBLIC SIGNAL = GODE;

Error: PROCEDURE [signal: SIGNAL, message: UNSPECIFIED] =

EGI
ﬁAgrlESignalFrame[notSignal!ing];
SignalHandler[signal, massage];
ERROR ResumeError

END;

ErrorList: PROCEDURE [signal: SIGNAL, message: POINTER TO UNSPECIFIED] =
BEGIN
MarkSignalFrame[notSignalling];
SignalHandler[signal, message ! unwinD => Frame.Free[messagell;
Frame.Free[message}];
ERROR ResumeErrcr
END;

ReturnError: PROCEDURE [signal: SIGMAL, message: UNSPECIFIED] =
BEGIN
caller: PrincOps.FrameHandle = Frame.GetReturnFramel];
Frame.SetReturnLink[caller.returnlink];
MarkSignalframe[notSignalling];
SignalHandler[signal, message ! unwinp => Frame.Free[caller]];
Frame.Free[caller];
ERROR ResumeError

- END;

ReturnErrorList: PROCEDURE [signal: SIGNAL, message: POINTER TO UNSPECIFIED] =

BEGIN

caller: PrincOps.FrameHandle = Frame.GetReturnFramel[];
Frame.SetReturnLink{caller.returnlink];
MarkSignalFrame[notSignalling};

SignalHandler[

signal, message ! unwinD =) {Frame.Free[caller]; Frame.Free[message]; }]

Frame.Free[caller];
Frame.Free[message};
ERROR ResumeError
END;

UnnamedError: PROCEDURE -=
BEGIN
MarkSignalFrame[notSignalling]; .
SignalHandler[LOOPHOLE[-1], -1};
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ERROR ResumeError
END; -

UncaughtSignal: PROCEDURE [

msg, signal: unspeCIFiED, frame: PrincOps.FrameHandle] = MACHINE CODE
BEGIN Mopcodes.zKFCB, SDDefs.sUncaughtSignal enp;

Initialize: PROCEDURE =
BEGIN OPEN SDDefs;

pSD: POINTER TO ARRAY [0..0) OF UNSPECIFIED « SD;

pSD[sSignalList] « SignalList;
pSD[sSignal} « Signal;
pSD[sErrorList] « ErrorList;
pSD[sError] « Error; .

pSD[sReturnErrorList] « ReturnErrorList;

pSD[sReturnError] « ReturnError;
pSD[sUnnamedError] « UnnamedError;
END;

Initialize[};
END.
LOG
Time: August 7, 1978 8:57 AM By: Sandman
**instead of CodebaseDefs .
Time: August 30, 1978 2:06 PM By: Sandman

Time: March 13, 1979 3:15 PM By: McJones
Time: April 4, 1979 11:02 AM  By: McJones

Action: Got Codebase from Runtimelnternal

Action: Removed TrapDefs and PuntMesa
Action: Mesa 5
Action: Added (conditional) BytePC logic

Time: September 21, 1979 2:37 PM By: McJones Action: Removed (conditional) By

**tePC logic
Time: May 3, 1980 11:07 AM  By: Forrest
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-- Snapshotimpl.mesa (last edited by: McJones on: September 18, 1980 9:45 AM)

DIRECTORY
Boot using [Location, LVBootFiles, PVBootFiles],

BootFile using [currentVersion, Header, MemorySizeToFileSize],
BootSwap usiNG [InLoad, OutLoad],

Device usiNg [Type],

DeviceCleanup usinGg [Perform],

Environment usineg [PageCount, wordsPerPage],

File using [Capability, GetAttributes, PageNumber, Type, Unknown],
FileTypes usiNg [tUntypedFile],

KernelFile using [GetBootLocation],

PhysicalVolume usiNG [

GetAttributes, GetContainingPhysicalVolume, D, lnterpretHandle],
PilotMP using [cClient],

Processinternal using [Disableinterrupts, Enablelnterrup‘s]
ProcessOperations usING |

ReadPSB, ReadPTC, ReadWDC, WritePSB, WritePTC, WriteWDC],
ProcessorFace using [BootButton, SetMP],

PSB using [Handie],
RuntimePrograms usinNG [],
Snapshot using ],
Space usING [

Create, Handle, LongPointer, Map, nuliHandle, Unmap, virtuaiMemory],
SpecialFile using [InvalidParameters, Link, MakeBootable, MakeUnbootable],
SpecialVolume using |

GetLogicalVolumeBootFiles, GetPhysicalVolumeBootFiles,

SetlLogicalVolumeBootFiles, SetPhysicalVolumeBootFiles],
StoragePrograms usING [RecoverMStore],

TemporaryBooting usinGg [Switches],
TemporarySetGMT usiNGg [SetGMT],
Volume using [ID];

Snapshotlmpl: MONITOR -- just to protect space used by MakeBootable

IMPORTS
Boot, BootFile, BootSwap, DeviceCleanup, File, KernelFile, PhysicalVolume,

Pracessinternal, ProcessOperations, ProcessorFace, Space, SpecialFile,
SpecialVolume, StoragePrograms, TemporarySetGMT

exPORTS RuntimePrograms, Snapshot, TemporaryBooting

SHARES File =

BEGIN
Switches: Tyre = TemporaryBooting.Switches;

-- RuntimePrograms
InitializeSnapshot: PUBLIC PROCEDURE = BEGIN END; -- Start module

-- Snapshot

OutLoad: pusLIc PROCEDURE [file: File.Capability, firstPage: File.PageNumber]
RETURNS [inLoaded: BOOLEAN] =
BEGIN, . .
location; disk Boot.Location;
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psb: PSB.Handle;

ptc: CARDINAL;

wdC: CARDINAL;

location.diskFilelD « [fiD: file.fID, firstPage: firstPage, da:};

[deviceType: location.deviceType, deviceOrdinal: location.deviceOrdinal,
link: LOOPHOLE[location.diskFilelD.da, SpecialFite.Link]] «
KernelFile.GetBootLocation[file, firstPage];

-- Save process state not captured in PDA:

ProcessInternal.Disablelnterrupts]]; -- make it hold still first

psb « ProcessOperations.ReadPSB([};

pic « ProcessOperations.ReadPTC];

wdc « ProcessOperations.ReadWDCIJ;

DeviceCleanup.Perform[turnOff}; -- furn all devices off

inLoaded « BootSwap.OutLoad[@iocation, restore] ~= outloaded,;

iF inLoaded THEN

BEGIN ’
-- Restore process state not captured in PDA.

ProcessOgerations.WriteWDC{wdc];
ProcessOperations. WritePTC[ptc];
ProcessOperations.WritePSB[psb];
-- The following is a temporary substitute for a clock chip.
-- We must do it with interrupts off or Communication will be using the Ethernet--
--if we get an allocation trap, all is lost.
TemporarySetGMT.SetGMT[];
END;
DeviceCleanup.Perform[turnOn}; -- turn devices back on
ProcessorFace.SetMP[PilotMP.cClient]; -- announce our return
Processinternal.Enableinterruptsf};
END;

InLoadFromBootlLocation: PuBLIC PROSEDURE |
pMicrocode, pGerm: LONG POINTER, countGerm: Environment.PageCount,
location: POINTER TO Boot.Location, switches: Switches] =
BEGIN
-Processinternal. Dlsablelnterrupts[]‘ -- stop other processes
-- Ensure ali real memory is mapped somewhere in virtual address space:
StoragePrograms.RecoveriMStore[];
DeviceCleanup.Parform[turnOffl; -- turn all devices off
-- Disconnect all devices (z.g. refeass funny memory):
DeviceCleanup.Perform{disconnsct}; .,
-- The next line sheould be in BootSwap.inLoad but biows up the compiler
iF pMicrocode ~ = NiL THEN DeviceCleanup.Perform[kiil];

-- Copy switches to communication area (in germ’s SD) {must do in BootSwap.InLoad if pGer

**m~=NIL)
BootSwap.inLoad|
pMicrocode, pGerm, countGerm*Environment.wordsPerPage, location, switches]
-- Can’t get here... :

END;

InLoad: PUBLIC PRCCEDURE [

. pMicrocode, pGerm: LONG POINTER, countGerm: Environment.PageCount,
file: File.Capability, firstPage: File.PageNumber, switches: Switches] =
BEGIN -
location: disk Boot.Location;
location. diskrilelD « [fID: file.fiD, firstPage: firstPage, da: nutL];
[deviceType: lccation.deviceType, deviceOrdinal: focation.deviceOrdinal,

link: LOOPHOLE[location.diskFilelD.da, SpecialFile.Link]] ~
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KernelFile.GetBootLocation[file, firstPage];
InLoadFromBootLocation[pMicrocode, pGerm, countGerm, @!ocation, switches]
-- Can't get here...

END;

-- TemporaryBoaoting
tBootFile: pusLic File.Type « FileTypes.tUntypedFile; -- delete this soon...

MakeBootable: puBLIC PROCEDURE [

file: File.Capability, firstPage: File.PageNumber] =

BEGIN

count: Environment.PageCount = GetBootFileSize[@file, firstPage];

[l « SpecialFile.MakeBootable[
file: file, firstPage: firstPage, count: count, lastLink: LOOPHOLE[LonG[0]]
! Spec:alFlle lnvalldParameters =) ERROR InvalidParameters];

END;

sh: Space.Handle « Space.nuliHandle;
-- this would be local if UtilityPilot could delete spaces

GetBootFileSize: ENTRY PROCEDURE |
pFile: poINTER TO File.Capability, firstPage: File.PageNumber]
RETURNS [count: Environment.PageCount] =
BEGIN
pHeader: LONG POINTER TO 'BootFile.Header;
error: BOOLEAN « FALSE; )
IF sh = Space.nullHandle THEN
sh « Space.Create[size: 1, parent: Space.virtualMemory];
pHeader « Space.LongPointer[sh];

BEGIN
Space.Map[

sh, [pFilet, firstPage] !
File.Unknown = BEGIN error « TRUE; GO TO Unmapped Enol;
IF prieader.version ~ = BootFile.currentVersion THEN error « TRUE
ELSE count « BootFile.MemorySizeToFileSize[pHeader.countData];
Space.Unmaplsh];
ExITS Unmapped => NuLL
END;
IF error THEN RETURN WITH ERROR InvalidParameters;
END;

MakeUnbootable: PUBLIC PROCEDURE [
file: File.Capability, firstPage: File.PageNumber] =

BEGIN

SpecialFile.MakeUnbootable[
file: file, firstPage: firstPage, count: GetBootFileSize[@file, firstPage] !
SpecialFile.InvalidParameters => ERROR InvalidParameters];

END; .

InstallVoiumeBootFile: PUBLIC ENTRY PROCEDURE [
file: File.Capability, firstPage: File.PageNumber] =
BEGIN
bootFiles: Boot. L VBoofFiles;

volume: Volume.lD = File. GetAttnbutes[fne] volume
link: SpecialFile.Link = KernelFile.GetBootLocationlfile, firstPage].link;
SpecialVolume.Getl.ogicalVolumeBootFiles[volume, @bootFiles];
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bootFiles[pilot] « [file.fID, firstPage, LOOPHOLE[link]];
SpecialVolume.SetLogicalVolumeBootFiles[volume, @bootFiles];
END;

InstallPhysicalVolumeBooiFile: PUSLIC ENTRY PRCCEDURE [
file: File.Capability, firstPage: File.PageNumber] =
BEGIN
bootFiles: Boot.PVBooftFiles;

link: SpecialFile.Link = KernelFile.GetBootLocationffile, firstPagel.link;

pvID: PhysicalVolume.lD = PhysicalVolume.GetContainingPhysicalVolume|
File.GetAttributes[file].volume];

SpecialVolume.GetPhysicalVolumeBoctFiles[pvID, @bootFiles];

bootFiles[pilot] « [filefID, firstPage, LOOPHOLE[link]];

SpecialVolume.SetPhysicalVolumeBootFiles[pviD, @bootFiies];

END;

BootFromFile: PUSLIC PROCEDURE [
file: File.Capability, firstPage: File.PageNumber, switches: Switches] =

BEGIN
InLoad[

pMicrccode: niL, pGerm: NI, countGerm 0, file: file, firstPage: firstPage,
switches: switches]
END;

BootFromVolume: PUBLIC PROCEDURE [volume: Volume.ID, switches: Switches] =
BEGIN .
bootFiles: Boot.LVBooiFiles;

location: Boot.Location;
SpecialVolume.GetlLogicalVolumeBcotFiles[volume, @bootFiles];
location.diskFile!D « bootFiles[pilot];
[deviceType: location.deviceType, deviceOrdinal: location.deviceOrdinal] «
" GetDevice[PhysicalVolume.GetContainingPhysicalVolume[volumel];
InLoadFromBootLocation]
pMicrocode: NiL, pGerm: NiL, countGerm: 0, location: @location,
switches: switches]
END;

GetDevice: ProcebURe [pvID: PhysicalVolume.iD]
RETURNS [deviceType: Device.Type, deviceOrdinal: CARDINAL] =
BEGIN OPeN PhysicalVolume;
[type: deviceType, index: deviceOrdinal] « InterpretHandle]
GetAttributes[pvID].instance];
END;

-- This procedure should be changed to take a PhysicalVolume.ID:

BootFromPhysicalVolume: PUBLIC PROCEDURE [
volume: Volume.ID, switches: Switches] =
- BEGIN
pviD: PhysicalVolume.lD = PhysicalVolume. GetContammgPhys:calVoIume[volume]
bootFiles: Boot.PVBootFiles;
location: Boot.Lccation;
SpecialVo!ume.GetPhysicalVo!umeBootFiles[pvlD, @bootFiles];
location.diskFilelD « bootFiles[pilot];
[deviceTynpe: location. devnceType deviceCrdinal: location.deviceOrdinal] «
GetDevice[pviD];
InLoadFromBcotLocation]
pMicrocode: N, pGerm: NiL, countGerm: O, location: @location,
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switches: switches]
END;

BootButton: PuBLIC PROGEDURE [switches: Switches] =

BEGIN
-- WHAT SHOULD WE DO WITH THE SWITCHES?
ProcessorFace.BootButton|] -- never returns

END;
InvalidParameters: PUBLIC ERROR = CODE;
END.

(For earlier log entries see Pilot 4.0 archive version.)

April 14, 1980 11:04 AM~ Knutsen MStore.Recover = >StoragePrograms.RecoverMStore;
**module now STARTed by InitializeSnapshot[]

April 16, 1980 5:39 PM . McJones ControlPrograms.initializeGMT = >TemporarySetGMT.
**SetGMT

April 28, 1980 10:06 AM Forrest  FrameOps = >Frame

June 25, 1980 10:27 AM McJones OISProcessorFace = >ProcessorFace; disconnect devi
**cesinlinLoad

July 25, 1980 4:57 PM Luniewski Ops and defs moved to PhysicalVolume from SpecialV
**olume .

August 15, 1980 9:53 AM McJdones tBootFile = tUntypedFile; save wdc in OutlLozad

September9, 1980 2:04 PM  McJones OutlLoad shouldn't SetMP[cClient] until after turning de
**vices back on

September 9, 1980 2:10 PM  McdJdones OutLoad must save/restore state no longer part of PDA
September 17, 1980 3:14 PM  McdJones Add InLoadFromBootLocation, and call it from BootFro
**m[Physical]Volume
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-- Traps.mesa (last edited by: Forrest on: October 3, 1980 2:00 PM)

DIRECTORY
Environment using [Byte, wordsPerPage],

Frame usiNGg [Free, GetReturnFrame, GetRetulenk MyLocalFrame, SetReturnFrame]

Inline usinG [BITAND, BITOR],

Mopcodes using [zDESCBS, zLDIV, zPORTl, zPORTO, zSFC],
ProcessorFace usinG [SetMP],

PilotMP using [cEarlyTrap, Code},

PrincOps usiNG [

AV, AVitem, ControlLink, ControlModule, FrameCodeBase, FrameHandle, FrameVec,
GlobalFrameHandle, LargeReturnSlot, MainBodylndex, NullControl, NullFrame,

NullGlobalFrame, Port, PortHandle, PrefixHandle, SpecialReturnSlot,
StateVector, SVPointer],
PrincOpsRuntime using [GetFrame, GFT],
Processinternal using [Disablelnterrupts, Enab!elnterrupts].
ResidentMemory using [AllocateMDS, FreeMDS],
Runtime using [ValidateGlobalFrame],
Runtimelnternal using [WorryCallDebugger],
RuntimePrograms usinNG [],
SDDefs usING |
sAllocTrap, sBoundsFault, sControlFauit, SD, sDivideCheck, sError,

sHardwareError, sPointerFault, sRestart, sSignal, sStackError, sStart,

sSwapTrap, sUnbound, sWakeupError, sXferTrap, sZeroDlwsor]
Trap using [ReadATP, ReadOTP],
XferTrap using [WriteXTS];

Traps: PROGRAM
IMPORTS . . .
Frame, Inline, PrincOpsRuntime, Processinternal, ProcessorFace,

ResidentMemory, Trap, Runtime, Runtimelnternal, XferTrap
exPORTS Runtime, Runtimelinternal, RuntimePrograms =
BEGIN OPEN PrincOps;

BoundsFault: PUBLIC SIGNAL = CODE;

ControlFault: pusLiC siGNAL [source: FrameHandle] returns [Controllink] = CODE;

DivideCheck: PUBLIC SIGNAL = CODE;
HardwareError: ERROR = CODE;

LinkageFault: PUBLIC ERROR = CODE;
PointerFault: PUBLIC SIGNAL = CODE;

PortFault: PUBLIC ERROR = CODE;

StartFault: puBLIC SIGNAL [dest: PROGRAM] = CODE;
StackError: PUBLIC ERROR = CODE;

UnboundProcedure: pusLic siGNAL [dest: ControlLink] rReTurns [ControlLink] =

CODE;
WakeupError: ERROR = CODE;
ZeroDivisor: PUBLIC SIGNAL = CODE;

CodeBytesPtr: TYPE = LONG POINTER TO PACKED ARRAY [0..0) OF Environment.Byte;

-- Non-trap type procedures

Codebase, GetTableBase: rusLic PROC [frame: PROGRAM] RETURNS [l: LONG POINTER] =

BEGIN OPEN ¢: LOOPHOLE[l, FrameCodeBase];

¢ « LOOPHOLE[frame, GlobaiFrameHandle] code;
c.out « FALSE;

END;

-- assumes code is swapped in (out bit off)
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BumpPC: procepure [f: FrameHandle, i: iNnTEGER] = Nung {f.pc + [f.pc + iI};

GetCodeBytes: proc [frame: FrameHandle] seTuans [CodeBytesPir] = INuNE {
RETURN[LOOPHOLE[frame.accesslink.code.longbase]l};

FrameSize: pusLIC PROG [fsi: carpiNAL] RETURNS [caroinal] = {
RETURN[FrameVecf{fsil]};

MainBody: proc [GlobalFrameHandle] retuans [Controllink] = MACHINE CODE
BEGIN Mopcodes.zDESCBS, PrincOps.MainBodylndex enp;

Restart: pusLic Proc [dest: GlobalFrameHandle] =

BEGIN

stops: EOOLEAN;

frame: FrameHandle; ’

I dest = NullGlobalFrame THEN ERROR StartFault{LOOPHOLE[dest, PrOGRAM]];

iF ~dest.started THen Start[fframe[dest]]]; '

stops « LOOPHOLE[Codebass[LOOPHOLE[dest, PROGRAM]], LONG
PrefixHandle].header.info.stops;

IF ~stops THEN ERROR StartFault[LOOPHOLE[dest, PROGRAM]];

IF {frame « dest.global[0]) # NullFrame THeEN

BEGIN . .
frame.returnlink « Frame.GetReturnLink[];

Frame.SetReturnFrame[frame]

END
END;

Start: puBLIC PROCEDURE [cm: ControlModule] =

BECGIN ’
CM: PRCGRAM;
FramesStarted: PROCEDURE RETURNS [SOOLEAN] = INLINE
BEGIN OPEN PrincOpsRuntime;
dest: ControlLink = LOOPHOLE[Runtime.ValidateGlobalFrame];
RETURN[GetFrame[GFT [dest.gfi]].started];
. END;
state: StateVector;
state « STATE;
CM « LOOPHOLE[cm];
IF ~cm.multiple THeEN
BEGIN OPEN f: cm.frame;
iF @f = NullGlobalFrame g f.started THEN ERROR StartFault{[CM];
--don't start trap module Frames early!!
IF FramesStarted]] THen Runtime.ValidateGlobalFrame[@f1];
StartCM[f.global[0], @f, @state];
IF ~f.started THEN {f.started « TruUg; StartWithState[@f, @state]; }
ELSE IF state.stkptr # O THeEN signaL StartFault{CM];
END
ELS:
StartCM["m NIL, NiL];
IF state.stkptr # O THEN siGNAL StartFault[CM];
END;

. RETURN

END;

StartCM: PROCEDURE [
cm: Coniro!Module, frame: GlobalFrameHandle, state: SVPointer] =
BEGIN
Call: proceoure [Controllink] = MACHINE cODE BEGIN Mopcodes.zSFC END;
SELECT TRUE FROM
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cm = NullControl => RETURN;
cm.multiple =>

BEGIN
length: CARDINAL;

cm.multiple ¢ FALSE;

IF (length « cm.list.nModules) = O THEN RETURN;

cm.list.nModules « 0;

FOR i: CARDINAL iN [0..length) po
StartCM[[frame[cm.list.frames[i]]], frame, state]; EnoLOOP;

Frame.Free[cm.list];

END;
cm.frame.started =) RETURN;
ENDCASE =

BEGIN

control: ControlModule ¢ cm.frame.global[0];
iF control # cm THEN StartCM[control, frame, state];
IF ~cm.frame.started THEN

BEGIN
cm.frame.started ¢ TRUE;

iF frame # cm.frame THEN Call[MainBody[cm.frame]]
ELSE StartWithState[frame, state];
END;

END;

RETURN
END;

StartWithState: proc [frame: GlobalFrameHandle, state: SVPointer] =
BEGIN
s: StateVector « statet;

retFrame: FrameHandIe « Frame. GetReturank[] frame;
s.dest ¢« MainBody[frame};

s.source « retFrame.returnlink;

Frame.Free[retFrame};

RETURN WITH S;

END;

-- Frame Trap and Allocation

FrameSegment: TYPE = POINTER TO FrameSegmentHeader;
FrameSegmentHeader: TYPE = MACHINE DEPENDENT RECORD |
link: FrameSegment, pages: CARDINAL, size, fsi: CARDINAL];

framelistHead: FrameSegmant € NIL;

-- maintain a list of all new "permanernt" frame segments
LargeFrameSict: CARDINAL = 12;

PageSize: carRDINAL = Environment.wordsPerPage;
ExtraSpaceSize: CARDINAL = PageSize;

ExtraSpace: array [0..ExtraSpaceSize) oF WORD;

InitNewSpace: poiNTER = LOOPHOLE[Inline.BITOR[eAsSE[ExtraSpace], 3];
InitWordsLeft: CARDINAL = BASE[ExtraSpace] + ExiraSpaceSize - InitNewSpace;

AllocTrab: PROC [otherframe: FrameHandle] rReTurns [mytrame: FrameHandle] =

BEGIN

ATFrame: TYPE = POINTER TO FRAME[AllocTrap];
state: StateVector;

newframe: FrameHandle;

fsize, findex: CARDINAL;

P: POINTER;

newspace: FrameSegment;
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NewSpacePtr: POINTER;

NULLPir: FrameHandle = LOOPHOLE[0];
WordsLeft: carDINAL ¢ O;

recurring: BOCLEAN « otherframe = NULLPtr;

myframe « Frame.MyLocalFramef];
state.dest « myframe.returnlink;
state.source « G;

state.instbyte + 0;

state.stk[0] « myframe;
state.stkptr « 1;

Processinternal.Disablelnterrupts[]; -- so that undo below works

DO

IF ~recurring THEN

BEGIN
LOOPHOLE[otherframe, ATFrame].NewSpacePtr « InitNewSpace;
LOOPHOLE][otherirame, ATFrame].WordsLeft « InitWordsLeft;
AV[SpemalReturnSlot} “ [data[O emptyl]

END;

Proces;lnternal Enablelnterrupts[]; -- guarantees one more instruction
TRANSFER WITH state;
Processinternal.Disablelnterrupts(];

state « STATE;

findex « LOOPHOLE[Trap.ReadATP[]];
SDDefs.SD[SDDefs.sAllocTrap] « otherframe;
IF ~recurring THEN FlushLargeFramesl]

ELS!
IF (p « AV[SpecialReturnSlot).link) # LOOPHOLE[AVItem[data[O emptyll]
THEN
REGIN
WordsLeft « WordsLeft + (NewSpacePir - g + 1);
NewSpacePtr « p - 1;
AV[SpecialReturnSlot] « [data[0, emptyl}
END;
I findex < LargeFrameSlot THEN
. BEGIN -
fsize « FrameVec[findex] + 1; --includes overhead word
THROUGH [0..1] DO
p « NewSpacePtr + 1;
IF fsize <= WordsLeft ThEN
BEGIN
newframe « p;
(p - 1)* « F recurring THEN Specia!ReturnSlot eLse findex;
Wordsleft « WordsLeft - isize;
NewSpacePtr « NewSpacePtr + fsize;
EXIT
END
ELSE
BEGIN .
FOR i CARDINAL DECREASING IN [0..findex) po
IF FrameVec|i] < WordsLeft THan {
(o - 1)1 « i; pt « AV[iLlink; AV[il.link « p; exiT}
ENDLOOP;
NewSpacePtr « (newspace « ResidentMemory. AllocateMDS[ﬂ) + 3;
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newspacet « [link: frameListHead, pages: 1, size:, fsi:];

framelListHead « newspace;
WordslLeft « PageSize - 3
END
ENDLOOP
END
ELSE
BEGIN
pages: CARDINAL;
fsize « FrameVec[findex];
newspace « ResidentMemory.AllocateMDS]
pages « (fsize + PageSize + 3)/PageSize];

newspacet « [link: NIL, pages: pages, size: fsize, fsi: LargeReturnSiof];

- newirame « LOOPHOLE[newspace + 4]
END;
nawframe.accesslink ¢« LOQOPHOLE[AV[findex].link];
AV[tindex].frame < newframe; .
state.source « 0; ’
state.dest ¢ myframe.returnlink;
SDDefs.SD{SDDefs.sAllocTrap] « myframe
ENDLOOP
END;

FiushLargeFrames: PUBLIC PROC = INLINE

BEGIN_
ltemPointer: TYPE = POINTER TO AVitem;

p: POINTER;
frameSpace: FrameSegment; )
item: ItemPointer « @AV[LargeReturnSlot];
WHILE item.tag = frame po  °
p « item.frame;
item.frame « pt;
frameSpace « p - 4;
ResidentMemory.FreeMDS[frameSpace, frameSpace.pages]

ENDLOOP
END;

-- Other traps

BoundsFaultTrap: PROC =

BEGIN .
frame: PrincOps.FrameHandle;

state: RECORD [a: UNSPECIFIED, v: StateVector];
state.v « STATE;

state.v.dest « frame « Frame.GetReturnFrame[];
BumpPClframe, 1};

state.v.stkptr « state.v.stkptr - 1;

SIGNAL BoundsFault; -- pe is advanced on this trap
RETURN WITH state.v

END;

CodeTrap: PROC =
BEGIN OPEN PrincOpsRuntime;
dest: ControlLink;
state: StateVector;
frame: GlobalFrameHandle;
state « STATE;
dest « Trap.ReadOTP[];
state.dest « Frame.GetReturnLink[];
DO
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IF dest.proc THEN {frame « GetFrame{GFT[dest.gfi]]; exm}
ELSE

IF dest.indirect THEN dest « dest.linkt

eLse {frame « dest.frame.accesslink; exiT}; -- frame

ENDLOOP; .
IF ~frame.started THEN Start[[frame{frame]]l;
frame.code.out « FALSE;
RETURN WITH state
END;

DivideCheckTrap: PROC =

BEGIN '
frame: PrincOps.FrameHandle;

state: RECORD [a: UNSPECIFIED, v: StateVector];
state.v « STATE;

state.v.dest « frame « Frame.GetReturnFramel[];
BumpPClframe, 1];

state.v.stkptr « state.v.stkpir - 2;

sigNaL DivideCheck; -- pc is advanced on this trap

* RETURN WITH state.v

END;

HardwareErrorTrap: PROC =

BEGIN
state: rRecorp [a, b: unspeCIFiED, Vi StateVector];

state.v « STATE;
ERRCR HardwareError
END;

PointerFaultTrap: PrOC =

BEGIN .
frame: PrincOps.FrameHandle;

. state: RECORD [a: UNSPECIFIED, v: StateVector];
state.v « STATE;

state.v.dest « frame « Frame.GetReturnFrame[];
BumpPClframe, 1};

siGNAL PointerFault; -- pc is advanced on this trap
RETURN WITH state.v

END;

StackErrorTrap: PROC =

BEGIN
state: ReCORD [a: UNSPECIFIED, v: StateVector];

foo: BOOLEAN;

state.v « STATE;

foo « TRUE; -- The garbage with foo is so all the code for the next statement
--looks like it is in this procedure '

-- to the debugger (when it looks in the fine grain table)

IF foo THEN ERROR StackError

END;

OpcodeLengths: PACKED ARRAY [0..255] oF [0..3] =
L4414, 11,1, 11,1, 1,1,1,1
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1,411,122/ 2,2,2,2,2,2,2,2,233 1.1, 111111,
1! 1! 1] 1' 1! 1! 1! 1! 11 O) 0’ 0! 0, 0! Ol 0’ 1) 11 1! 1! 1! 1) 1! 1) 1!
L1414, 21,1, 1,1, 1,101, 11,11, 11,1, 1,1, 2
1,1,2, 1,12 2,2,1,1,1,1,1, 1,11, 1,2, 2, 1, 1,1,2 2,2
0,2 21,0
UnboundProcedureTrap: PROC =
BEGIN

sourceOp: Environment.Byte;

frame: PrincOps.FrameHandle;

dest: ControlLink;

state: StateVector;

state « STATE;

dest « Trap. ReadOTP[]

state.dest « frame « Frame.GetReturnFrame[];

BumpPC{frame, OpcodelLengths[sourceOp « GetCodeBytes[frame][frame pclll;

IF sourceOp = Mopcodes.zSFC oR sourceOp = Mopcodes.zPORTO THEN
state.stkptr « state.stkptr - 1;

{1 « sienaL UnboundProcedure[dest];

RETURN WITH State

END;

WakeupErrorTrap: PROC =
BEGIN
state: RECORD [a, b: UNSPECIFIED, v: StateVector];
state.v « STATE;
ERROR WakeupError
END;

ZeroDivisorTrap: PROC =

BEGIN
frame: PrincOps.FrameHandle;
state: RECORD [a: UNSPECIFIED, v: StateVector];
state.v ¢ STATE;
state.v.dest « frame « Frame.GetReturnFrame];
state.v.stkptr «

state.v.stkptr -

(F GetCodeBytes[frame][frame.pc] = Mopcodes.zLDIV THEN 2 ELSE 1);

BumpPC[frame, 1];
SIGNAL ZeroDivisor; -- pc is advanced on this trap
RETURN WITH state.v
END;

-- Control Fault Trap

ControlFaultTrap: PROC =
BEGIN
errorStart, savedState: StateVector;
sourceOp: Environment.Byte;
NullPort: PortHandle = LOOPHOLE[0];
PORTI: PROC = MACHINE CODE BEGIN Mopcodes.zPORT! Enb;
p, q: PortHandle;
sourceFrame, self: FrameHandle;
source: ControlLink;

savedState « STATE;

self « Frame.MylLocalFramef];
sourceFrame « self.returnlink.frame;
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source « Trap.ReadOTPR[];

sourceOp « GetCodeBytes[sourceFrame][sourceFrame.pc];
BumpPC[sourceFrame, Opcodelengths[sourceOp]];

IF sourceOp = Mopcodes.zPORTO THEN

BEGIN

savedState.stkptr « savedState.stkptr - 1

p ¢ source.port;

q « p.dest.port;

IF @ = NullPort THEN errorStart.stk[0] « LinkageFault
ELSE

BEGIN
gt « Port[links[NullFrame, [indirect{port[p]]ii};
errorStart.stk[0] « PortFault
END;
errorStart.stk[1] « 0; -- message
errorStart.instbyte « 0;
errorStart.stkptr « 2;
errorStart.source ¢ sourceFrame.returnlink;
-- lets UNWIND skip trapping frame
errorStart.dest « SDDefs.SD[SDDefs.sError];
i savedState.stkptr = 0 THEN RETURN witH errorStart -- RESPONDING port

ELSE

BEGIN
p.frame ¢ self;

TRANSFER WITH errorStart;

PORTIH};

p.frame « sourceFrame;

savedState.stk[savedState.stkptr + 1] « savedState.source « p;
savedState.stk[savedState.stkptr] « savedState.dest « p.dest;
RETURN WITH savedState

END
END
ELSE -- not a port call

A

BEGIN
Punt: proc [c: PilotMP.Code] = INLINE

BEGIN ProcessorFace.SetMP|c]; bo ENDLOOP END;
iF scurceOp = Mopcodes.zSFC THEN savedState.stkptr + savedState.stkpir - 1
iF SDDefs.SD[SDDefs.sSignal] = 0 THEN Punt[PilotMP.cEarlyTrap};
-- avoid loop
savedState.dest « sourceFrame;
[I « sieNAL ControlFauit[sourceFrame];
RETURN WITH savedState -- to press on

END
END;

-- XFER break tracing implemsntation
continueTracing: BOOLEAN;

StartTrace: puLiC FROC [

loc: POINTER, val: UNSPECIFIED, mask: WORD, equal: BOOLEAN] =

EEGIN
state: PrincOps.StateVector;

Ival: UNSPECIFIED;

continueTracing « TRUE;

state « STATE;

state.dest « Frame.GetReturnLink[];

SDDefs.SD{SDDefs.sXferTrap] « state.source « Frame.MyLocalFramel[];
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Process!nternal.Disablelnterrupts[};

DO
lval « Inline.BITAND[loct, mask];
IF (iF equal THEN val = lval eLse val # lval) THEN
Runtimelnternal.WorryCallDebugger["TraceTrap"L};
IF ~continueTracing THeN {
SDDefs.SD{SDDefs.sXferTrap} « O;
Processinternal.Enableinterrupts[};
RETURN WITH state}
-ELSE {
XferTrap.WriteXTS[skip1};
Processinternal.Enableinterrupts[];
TRANSFER WITH state};
Processinternal.Disablelnterrupts{];
state « STATE;
XferTrap.WriteXTS[off];
state.dest « Frame.GetReturnLink][];
state.source « 0;
ENDLOOP '
END;

StopTrace: puBLiC PROC = {continueTracing « FALSE};

Initialize: PROC = -- this code need only be initially resident
BEGIN OPEN SDDefs;
pSD: POINTER TO ARRAY [0..0) OF UNSPECIFIED « SD;
pSD[sStackErrer] « StackErrorTrap;
pSD[sWakeupError] « WakeupErrorTrap;
pSD[sAllocTrap] « AllocTrap[AllocTrap[NuliFrame]];
pSD[sControlFault] « ControlFauitTrap;
pSD[sSwapTrap] « CodeTrap;
pSD[sUnbound} « UnboundProcedureTrap;
pSD[sZeroDiviser] « ZeroDivisorTrap;
pSD[sDivideCheck] « DivideCheckTrap;
pSD[sHardwareError] « HardwareErrorTrap;
pSD[sBoundsFault] « BoundsFaultTrap;
pSD[sPointerFault] « PointerFaultTrap;
pSD[sStart] « Start;
pSD[sRestart] « Restart;

END;

-- Main body

Initialize[];

END. o
LOG i
(For earlier log entries see Amargosa archive version.) -
Time: April 10, 1980 5:16 PM  By: Knutsen Action: Make compatible with changed Resi
**dentMemory procedure names; set mds in MemorySwap ’
Time: April 29, 1980 9:38 PM  By: Forrest Action: Move MemorySwap and callers to Tr
**aps, MiscDeviceCleanups to OISProcessorHeadDO0. Rearrange and eliminate MONITOR
Time: May 3, 1980 1:28 PM By: Forrest Action: Mesa 6.0 (non-Dandelion) conversio
* tn . i :
Time: June 23, 1980 5:46 PM  By: McJones Action: OISProcessorFace = >Processorfac
**e: no longer disable interrupts when getting PrincOps trap parameters
‘Time: September 2, 1980 1:56 PM By: Johnsson Action: New XterTrap semantics
Time: September 29, 1930 9:30 AM By: Johnsson Action: all princops traps occur w
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**jth state restored to beginning of instruction.
Time: October 3, 1980 1:54 PM By: Forrest
**ssor Head.
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-- BcdOperations.mesa ProcessFiles: PROCEDURE [

-- Last Modified by Sandman, July 17, 1980 11:55 AM
-- Copyright Xerox Corporation 1979, 1980

DIRECTORY
BcdDefs usING [

Base, CTIndex, CTNull, CTRecord, EVindex, EVNull, EVRecord, EXPIndex, EXPNull,

EXPRecord, FTIndex, FTNull, FTRecord, IMPIndex, IMPNuli, lMPRecord MTlindex,

MTNull, MTRecord, Namee, NameRecord, NTindex, NTNull, NTRecord, NullName,

SGindex, SGNuil, SGRecord, SpacelD, SPIndex, SPNull, SPRecord, VersionStamp],
BcdOps using [

BcdBase, CTHandle, EVHandle, EXPHandle, FTHandle, IMPHandle, MTHandle,

NTHandle, SGHandle, SPHandle];

-BcdOperations: PROGRAM EXPORTS BedOps = PUBLIC
BEGIN OPEN BcdOps, BedDefs;

ProcessConfigs: PROCEDURE [
bed: BedBase, proc: Procebure [CTHandle, CTIndex] RETURNS [BOOLEAN]]
RETURNS [cth: CTHandle, cti: CTindex] =

BEGIN
ctb: Base = LOOPHOLE[bed + bed.ctOffset];
it CARDINAL;
cti « FIRST[CTIndex];
FOR i IN [0..bcd.nConfigs) bo
cth « @ctblcti];
iF proc[cth, cti] THEN RETURN;
cti « cti + size[CTRecord] + cth. nControls;
ENDLOOP;
RETURN[NIL, CTNull];
END;

ProcessExternals: PROCEDURE |
bed: BedBase, proc: pProCeDURE [EVHandle, EVindex] ReTurns [BoOLEAN]]
RETURNS [evh: EVHandle, evi: EVindex] =

BEGIN
evb: Base = LOOPHOLE[bcd + bcd.evOffset];

FOR evi « FIRST[EVIndex], evi + size[EVRecord] + evh.ength unTiL evi =
bcd.evLimit bo evh « @evb|evil; IF procfevh, evi] THEN RETURN; ENDLCOP;

RETURN[NIL, EVNull];

END;

ProcessExporis: PROCEDURE [
bcd: BedBase, proc: PROCEDURE [EXPHandle, EXPlndex] RETURNS [BOOLEAN]]
RETURNS [eth: EXPHandle, eti: EXPIndex] =

etb: Base = LOOPHOLE[bed + bcd.expOffset];
i CARDINAL;
eti « FRST[EXPIndex];
FOR i IN'[0..bcd.nExports) po
eth « @etbleti];
iF procfeth, eti] THEN RETURN;
eti « eti + sng[EXPRecord] + eth.size;
ENDLCOP; -
RETURN[NIL, EXPNull];
END;
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bed: BedBase, proc: pROCEDURE [FTHandle, FTIndex] ReTurNS [BOOLEAN]]
reTuans [fth: FTHandle, fti: FTindex} =

fib: Base = LGOPHOLE[bed + bed.ftOffset];

FOR fti « FIRsT[FTIndex], fti + size[FTRecord] unTiL fti = bed.ftLimit po
fth « @ftb[fti]; I proc[fth, fti] THEN RETURN; ENDLOOP;

RETURN[NIL, FTNull];

END;

Processimports: PROCEDURE |
bcd: BedBase, proc: pRoceDURE [IMPHandle, IMPIndex] ReTurns [BOOLEAN]]
RETURNS [ith: IMPHandle, iti: IMPIndex] =
BEGIN
itb: Basz = LOOPHOLE[bcd + bed. :mpOffset]
i: CARDINAL;
iti « FIRsT[IMPIndex];
FOr i N [0..bcd.nlmports) bo
ith « @itbl[iti};
IF proclith, iti] THEN RETURN; *
iti « iti + size[IMPRecord];
ENDLOOP;
RETURN[NIL, IMPNull];
END;

ProcessModules: PROCEDURE {
bed: BedBase, proc: PRocEDURE [MTHandle, MTindex] RETURNS [BOOLEAN]]
RETURNS [mth: MTHandle, mti: MTindex] =

BEGIN
mtb: Base = LOOPHOLE[bcd + bcd.mtOffset];

i: CARDINAL;
mti « FIRST[MTiIndex];
FOR i IN [0..bcd.nModules) bo
mth « @mtb[mti];
iF proc[mth, mti] THEN RETURN;
mti « mti + size[MTRecord] + mth.frame.length;
ENDLOOP;
RETURN[NIL, MTNull];
END;

ProcessNames: PROCEDURE {
bed: BedBase, proc: procepure [NTHandle, NTIndex] RETURNS [BOOLEAN]]
RETURNS [nth: NTHandle, nti: NTIndex] =

BEGH

nib: Base = LOOPHOLE[bed + bed.ntOffset];

FOR nti « FIRST{NTIndex], nti + size[NTRecord] unTiL nti = bed.ntLimit bo
nth « @ntb[nti}; I procnth, nti] THEN RETURN; ENDLOOP;

RETURN{NIL, NTNull];

- END;

ProcessSegs: PROCEDURE [
bed: BedBase, proc: procepure [SGHandle, SGindex] RETURNS [BOOLEAN]]
RETURNS [sgh: SGHandle, sgi: SGindex] =

BEGIN

sgb: Base = LOOPHOLE[bcd + bed.sgOfiset];

FOR sgi « FIRST[SGIndex], 5gi + size[SGRecord] unTi. sgi = bed.sglimit bo
sgh « @sgb[sgil; i proc[sgh, sgl] THEN RETURN; ENDLOOP;

RETURN[NIL, SGNull];

END;
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ProcessSpaces: PROCEDURE [
bcd: BedBase, proc: Procebure [SPHandle, SPindex] RETURNS [BOOLEAN]]
RETURNS [sph: SPHandle, spi: SPIndex] =

BEGIN
spb: Base = LOOPHOLE[bcd + bcd.spOffset];

FOR spi « FIRST[SPIndex], spi + size[SPRecord] + sph.length*size[SpacelD}
UNTIL spi = bed.spLimit po
sph « @spb[spi]; IF proc[sph, spi] THEN RETURN; ENDLOOP;

RETURN[NIL, SPNull];

END;

FindName: PRoceDURE [bed: BedBase, owner: Namee] rReturns [name: NameRecord] =

BEGIN
n: NTHandle;

FindOwner: PROCEDURE [nth.: NTHandle, nti: NTIndex] RETURNS [BOOLEAN] =
BEGIN RETURN[owner = nth.ifem]; END;

RETURN][
iF (n « ProcessNames[bcd, FindOwner].nth) = nNiL THEN NullName ELSE n.name]
END;

ModuleVersion: pRoOCEDURE [bcd: BecdBase, mti: MTIndex]
RETURNS [version: VersionStamp] =

BEGIN
mtb: Base = LOOPHOLE[bcd + bed.mtOffset];
ftb: Base = LOOPHOLE[bcd + bcd.ftOffset];
ReTURN[ftb[mtb[mti].file].version];

END;

END....
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-- PilotLoaderCore.mesa Edited by Sandman on October 21, 1980 10:57 AM
-- Edited by Forrest on October 25, 1980 7:45 PM

DIRECTORY"
BedDefs usinG [

Base, CTIndex, CTNull, EPlndex, EPLimit, EVindex, EVNull, EXPIndex, EXPNull,
FPIndex, FPNull, FPRecord, FTindex, FTSelf, IMPIndex, Link, MTindex, MTNull,

NameRecord, PackedString, TMIndex, TMNull, TMRecord, UnboundLink, VarLimit,

VersionStamp],

BcdOps usiNG |
BcdBase, CTHandle, EXPHandle, FPHandle, FTHandle, IMPHandle, MTHandle,
NameString, ProcessConflgs, ProcessExports, Processimports, ProcessModules,
TMHandle],

Frame usinG [Alloc],

Inline using [BITAND],

PilotLoaderOps usiNg [
AllocateFrames, AppendName, Binding, BindLink, CloselinkSpace, Des’(royMap,
FindCode, Framelist, FreeSpace, GeiSpace, InitBinding, InitializeMap,
OpenLinkSpace, Readlink, ReleaseBinding, ReleaseFrames, WriteLink],

PilotLoadStateFormat using [Modulelnfo],

PilotLoadStateOps USING [
AcquireBed, BedExports, BedExportsTypes, BedUnresolved, Configindex,
EnterModule, GetMap, GetModule, InputLoadState, Map, MapConfigToReal,
ReleaseBced, ReleaselLoadState, ReleaseMap, UpdateLoadState]

PrincOps using [
ControlLink, ControlModule, GFTIndex, GFTNull, GlobalFrameHand!e, NullControl,
NullGlobalFrame, NullLink, UnboundLink},

PrincOpsRuntime using [GetFrame, GFT],

Runtimeinternal using [EnterGlobalFrame, MakeFsi];

PilotLoaderCore: PROGRAM
IMPORTS
BcdOps, Frame, Inling, PilotLoaderOps, PilotloadStateOps, PrincOpsRuntime,
Runtimelnternal
ExPORTS PilotLoaderOps =

BEGIN OPeN BedDefs, BedOps;

Binding: TyPE = PilotLoaderOps.Binding;

Configindex: TyPe = PilotLoadStateOps.Configindex;
Map: TvyPe = PiloiLoadStateOps.Map;
GlobalFrameHandle: Tyre = PrincOps.GlobalFrameHandle;
ControiModule: Tvre = PrincOps.ControlModule;

VersionMismatch: PUBLIC SIGNAL [name: STRING] = CODE;

New: pusLIC PROCEDURE [bcd: BedBase, framelinks: BOOLEAN]
RETURNS [cm: PrincOps.ControlModule] =
BEGIN OPEN PilotLoadStateOps, PilotlLoaderOps;
system: BcdBase « NiL;
map: Map « DESCRIPTOR[NIL, O];
sMap: Map ¢ DeESCRIPTOR[NIL, O];
binding: Binding « DESCRIPTOR[NIL, O];
nbcds, i: CARDINAL;
resolved, canBind: BOOLEAN;
fl: PilotLoaderOps.Framelist « NiL;
CleanUpNew: PROCEDURE =
BEGIN
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frames: Framel.ist;

DestroyMap[map];

iF sase[binding] # nNiL THEN [J « ReleaseBinding[bcd, binding];

unTiL fl = NiL DO frames « fi; fl « fl.next; FreeSpacefframes]; EnDLOOP;
ReleaseBcd[bed];

ReleaseloadStatel[];

RETURN
END;

BEGIN
ENABLE UNwIND => {IF fl # NIL THEN ReleaseFrames(bcd, fi, map]; CleanUpNew(]};

resolved « bcd.nimports = (;
map « InitializeMaplbcdl;
nbeds « InputLoadStatef];
[cm: cm, fl: fI] « LoadModules[bcd, map, nbcds, framelinks];
[l « Bindlmports[bcd, bed, binding « InitBinding[bcd]];
resolved « ProcessLinks[bcd, bed, map, binding, nbeds, TRUE];
binding ¢« ReleaseBinding{bcd, binding];
FOR i DECREASING IN [0..nbcds) po

IF ~resolved anp BedExports|i] THen

BEGIN
ENABLE UNWIND => ReleaseBcd[system];

system « AcquireBed][i];

binding « InitBinding{bcd];

canBind « Bindimports[bcd, system, binding};

resolved «
IF canBind THEN ProcesslLinks[bcd, system, map, binding, i, FALSE]
ELSE FALSE;

binding « ReleaseBinding[bed, binding];

END;

IF BedUnresolved][i] anp (bcd.nExports # 0 Or becd.nModules = 1) THEN

BEGIN .
ENABLE
UNWIND =D {
IF BasE[binding] # NIL THEN binding « ReleaseBinding[sysiem, binding];
ReleaseMap{sMap];

ReleeseBcd[system]};
IF system = NIL THEN system « AcquireBcdli};
sMap « Getiviapli];
binding « InitBinding[system];
canBind « Bindimports[system, bcd, binding];
IF canBind THEN

[1 « ProcessLinks[system, bcd, sMap, binding, nbcds, FALSE];

ReleaseMap[sMap];
sMap « DESCRIPTOR[NIL, O];
binding ¢« ReleaseBinding[system, binding];

END;
IF bed.typeExported anp BedExportsTypesl[i] THen
Eﬁfgts UNWIND =D ReleaseBced[system];
IF system = NIL THEN system ¢ AcquireScdli];
CheckTypes|bcd, system];
END; )
IF system # NIL THEN ReleaseBcd[system];
system « Ni;
ENDLOOP;
Undatel cadState[nbeds, bed];
CleanUpNewl]];
END;
END;
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LoadModules: PROCEDURE [
bcd: BedBase, map: Map, config: Configindex, allframelinks: BOOLEAN]
RETURNS [cm: PrincOps.ControlModule, fl: PilotLoaderOps.Framelist] =

BEGIN
f: PilotLoaderOps.FramelList;
frames: POINTER;
space: CARDINAL;
single: BooLeaN « bed.nModules = 1;
resident: BOOLEAN;
GetFrameSizes: PROCEDURE [mth: MTHandle] = {
IF allframelinks or mth.links = frame or ~mth.code.linkspace THEN
space « space + mth.frame.length;
space « NextMultipleOfFour[space] + mth.framesize;
resident « resident or mth.residentFrame};
Framelnit: PrRoceDURE [mth: MTHandle] = {
frame: GlobalFrameHandle;
framelinks: BOOLEAN;
gfi: PrincOps.GFTIndex;
framelinks « allframelinks orR mth.links = frame or ~mth.code.linkspace;
ir framelinks THEN frames « frames + mth.frame.length;
frame « NextMultipleOfFour[frames];
frames ¢« frame + mth.framesize;
gfi « Runtimelnternal.EnterGlobalFrame[frame, mth.ngfi];
FOR i: PrincOps.GFTIndex in [0..mth.ngfi) o
mapfi + mth.gfi] « gfi + §;
PilotLoadStateOps.EnterModule[
gfi + i,
[gfi: mth.gfi + i, config: config, resolved: mth.frame.length = 0];
ENDLOOP;
framet «
[ofi: ofi, copied: FaLse, alloced: single, shared: rFaLSE, started: FALSE,
trapxfers: FALSE, codelinks: ~framelinks, global:, code:]};
DoFramePack: proc [fph: FPHandle, fpi: FPIndex] reTurns [BooLEAN] = {
mib: Base = LOOPHOLE[bcd + bed.mtOffset];
space « 0;
resident « FALSE;
FOR i: CARDINAL IN [0..fph.length) po
GetFrameSizes[@mtb[fph.modules[i]]]; enoLoOP;
f « PilotLoaderOps.AllocateFrames|
size: NextMultipleOfFour[space], single: single, resident: resident];
f.next « fl;
fl «f;
frames « f.frame;
FOR i: CARDINAL IN [O..fph.length) bo
Framelnit{ @ mib[fph.modulesfi]]]; enoLoor;
RETURN[FALSE]};
OtherFrameSizes: proc [mth: MTHandle, mti: MTlndex] RETURNS [BooLean] = {
resident « FALSE;
IF map[mth.gfi] = PrincOps.GFTNull THEN GetFrameSizes[mth];
RETURN[FALSE]};
OtherFramelnit: prOc [mth: MTHandle, mti: MTindex] retuans [BooLeaN] = {
i map[mth.gfi] = PrincOps.GFTNull THEN Framelnit[mth]; RETURN[FALSE]};
fl « N
BEGIN
ENABLE UNWIND => PilotLoaderOps.ReleaseFrames[bed, fl, map];
{1 « ProcessFramePacks[bcd, DoFramePack];
space « 0;
[l « BcdOps.ProcessModules[bed, OtherFrameSizes];
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IF space # 0 TheN {
f « PilotLoaderOps.AllocateFrames|
size: NextMultipleOfFour[space], single: single, resident: resident];
f.next « fl;
fl «f;
frames « f.frame;
1 « BedOps.ProcessModules[bed, OtherFramelnit]};
PilotLoaderOps.FindCode[bcd, map];
cm « ASSIgnCOﬂtrOlMOdUIeS[de map);
END;
RErURN[cm fl],
END;

NextMultipleOfFour: PROCEDURE [n: UNSPECIFIED] RETURNS [UNSPECIFIED] =
BEGIN RETURN[n + Inline. BITAND[-LOOPHOL'E[n, INTEGER], 3B]}; END;

ProcessFramePacks PRoc=DURE[
bcd: BedBase, proc: proc [FPHandle, FPIndex] RETURNS [BOOLEAN]]
RETURNS [fph: FPHandle, fpi: FPIndex] =

BEGIN
fpb: Base = LOOPHOLE[bcd + bed.fpOfiset];

FOR fpi « FIRST[FPIndex], fpi + size[FPRecord] + fph.length*size[MTindex]
uNTIL fpi = bed.fpLimit 0o
IF-proc[fph « @fpblfpi], fpi] THEN RETURN; ENDLOOP;

ReTURN[NIL, FPNuli];

END;

Bindimports: PROCEDURE [bed, system: BedBase, binding: Binding]
RETURNS [canBind: 800LEAN] =

BEGIN
ForEachimport: procepure [ith: IMPHandle, iti: IMPIndex] ReTurNS [BOOLEAN] =

BEGIN
it CARDINAL;

issb, sysssb: BcdOps.NameString;

module: MTindex;

export: EXPindex; )

ExpMatch: procebure [eth: EXPHandle, eti: EXPIndex] RETURNS [EOOLEAN] =

BEGIN
RETURN[ -

eth.port = ith.port AND EqualNamesl[issb, sysssb, ith.name, eth. name] AND
EqualVersions{bcd, system, ith.file, eth.file]]
. END;
ModuleMatch: procebure [mth: MTHandle, mti: MTindex] RETURNS [BOOLEAN] =

BEGIN
RETURN[

EquzaiNames(issb, sysssb, ith.name, mth.name] ano EqualVersions| .
bed, system, ith.file, mth.file]]
END;
issb « LOOPHOLE[bcd + bed.ssCfiset];
sysssb « LOOPHOLE[system + system.ssOffset];
IF ith.port = inten’ace THEN

BEGIN
export « Bchps ProcessExports[system, ExpMatch].eti;

FOR i N [0..ith.ngfi) o

IF export = EXPNull THEN
binding[ith.gfi + i] « [whichgfi: i, body: notbound]]]
ELSE {

canBind ¢ TRUE;
bindingfith.gfi + i] « [whlchgfl i, body: interface[export]]};
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ENDLOOP
END -
ELSE »
BEGIN
module « BcdOps.ProcessModules[system, ModuleMatch].mti;
FOR i N [0..ith.ngfi) Do
IF module = MTNull THEN
binding[ith.gfi + i] « [whichgfi: i, body: notbound[]}
ELsE {
canBind €« TRUE;
binding[ith.gfi + i] « [whichgfi: i, body: module[module]]};
ENDLOOP;
END;
RETURN[FALSE];
END;
canBind € FALSE
[l « BcdOps. Processlmports[bcd ForEachimport];
END;

EqualNames: PROCEDURE [
pst, ps2: BcdOps.NameString, name1, name2: BedDefs.NameRecord]
RETURNS [BOOLEAN] =

_BEGIN
i CARDINAL;

iF psi.size[namel] # ps2.size[name2] THEN RETURN[FALSE];
FOR i IN [0..ps1.size[name1]) po
IF psi.string.textname1 + ij # ps2.string.text[name2 + i} THeEN
RETURN[FALSE);
ENDLOOP;
RETURN[TRUE];
END; -

EqualVersions: PROCEDURE [bcd1, bed2: BedBase, ftil, fti2: BedDefs.FTIndex]
RETURNS [BOOLEAN] =

BEGIN
v1, v2: LONG POINTER TO BedDefs.VersionStamp;

f1: FTHandle « @LOOPHOLE[bcd1 + bcd1.ftOffset, Base]lfti1];
f2: FTHandle « @LOOPHOLE[bcd2 + bcd2.ftOffset, Base]fti2);
vl « iF ftil = FTSelf THEN @bcd1.version eLSE @f1.version;
v2 « F fti2 = FTSelf THEN @bcd2.version ELSE @f2.version;
IF V11T = V2% THEN RETURN[TRUE];
vl « F fti1 = FTSelf THEN @bcd1.version ELSE @f1.version;
BadVersion{

ssb: LOOPHOLE[bcd1 + bed1.ssOffset],

name: iF fii1 = FTSelf THEN bcd1.source ELSE f1.name];
RETURN[FALSE];
END;

BadVersnon PROCEDURE [ssb: BcdOps.NameString, name: BedDefs. NameRecord] =
BEGIN
filename: sTRiNG « [40];
PilotLoaderOps.AppendNamels: filename, ssb: ssb, name: name];
SIGNAL VersionMismatchlfilename];
END;

ProcessLinks: PROCEDURE [
bcd, system: BcdRase, map: Map, binding: Bmdmg. config: Configindex,
initial: BOOLEAN] RETURNS [BOOLEAN] =
BEGIN OPEN PrincOps;
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smtb: Base = LOOPHOLE[system + system.mtOfiset];
setb: Base = LOOPHOLE[system + system.expOffset];
unresolved: BCOLEAN ¢ FALSE;
NewLink: procebure [old: ControlLink, link: Link]
RETURNS [new: ControlLink, resolved: BooLEAN] =
BEGIN
gfi: GFTindex « O;
FindLink: PROCEDURE [link: Link]}
RETURNS [new: ControlLink, resolved: BOOLEAN] =
BEGIN
ep: EPindex;
inside: BOOLEAN;
rgfi: GFTIndex « GFTNull;
new € PrincOps.UnboundLink;
- IF (inside « link.gfi < bed.firstdummy) THEN
BEGIN new « Converthk[hnk] rgfi « mapflink.gfi] Eno
ELSE {
bindLink: PilotLoaderOps.BindLink =
wiTH b: bindLink SELECT FROM
interface =>

BEGIN . . .
e: EXPHandle = @setb[b.etil;
SELECT e.port FROM
interface =>
BEGIN
ep « link.ep + (b.whichgfi*EPLimit);
link « elinks[ep);
rgfi « PilotLoadStateOps.MapConfigToReal[link.gfi, config];
END;
ENDCASE;
END;
module =>

BEGIN
mE:GMTHandle = @smtb[b.mti};
link « [variable[vgfi: m.gfi, var: 0, vtag: varil;
rgfi « PilotLoadStateOps.MapConfigToReal[m.gfi, config];
END;
ENDCASE};
SELECT link.vtag FROM
var => new ¢« FindVariableLink[inside, link, rgfil;
procO, proct => BEGIN new « ConvertLink[link]; new.gfi « rgfi EnD;
ENDCASE;
RETURN[new: new, resolved: rgfi # GFTNuli]
" END;
FindVariabieLink: proceDURE [inside: BOOLEAN, el: Link, rgfi: GFTIndex]
RETURNS [link: ControlLink] =
BEGIN
€p: CARDINAL;
evi: EVindex;
evb: Base;
gfi: GFTindex « el.vgfi;
mth: MTHandle;
frame: GlobalFrameHandle;
FindModule: PROCEDURE [mth: MTHandle, mti: MTIndex] reTurns [BOOLEAN] =
BEGIN
mgfi: GFTIndex « mth.gfi;

I gfi IN [mth.gfi.mgfi + mth.ngfi) THEN
BEGIN ep « VarLimit*(gfi - mgii); RETURN[TRUE] END;
RETURN[FALSE]

binding[link.gfi;
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END;
mth « BcdOps.ProcessModules|
IF ingide THEN bcd ELSE system, FindModule].mth;
IF mth = NiL THEN RETURN[PrincOps.NullLink];
evb «
IF ~inside THEN LOOPHOLE[system + system.evOffset, Base]
eLse LOOPHOLE[bed + bcd.evOffset, Base];
frame ¢ PrincOpsRuntime.GetFrame[PrincOpsRuntime.GFT(rgfi]];
IF {ep « ep + el.var) = O THEN RETURN[LOOPHOLE[frame]];
IF {evi « mth.variables) = EVNull THEN RETURN[PrincOps.NullLink];
RETURN[LOOPHOLE[frame + evb[evi].offsets[ep]]];
END;

new < old;
resolved « FALSE; -- was true; this is last minute change in Pilot 5.0
SELECT link.viag FROM
procQ, proc1 =>
IF old = PrincOps.UnboundLink THEN
[new: new, resolved: resolved] « FindLink[link];
var =>
IF old = PrincOps.NullLink THEN
[new: new, resolved: resolved] « FindLink[link];
ENDCASE => new « LOOPHOLE[link.typelD];

RETURN
END;

ModuleSearch: PRocebure [mth: MTHandle, mti: MTIndex] RETURNS [BOOLEAN]
BEGIN OPEN PrincOps, PrincOpsRuntime;
i CARDINAL;
" ofi: GFTIndex = map[mth.gfi};
frame: GlobalFrameHandle « GetFrame[GFT[dfi}];
resolved, bound: BOOLEAN;
old, new: ControlLink;
info: PilotLoadStateFormat.Modulelnfo « PilotLoadStateOps.GetModule[gfi];
IF frame = PrincOps.NullGlobalFrame OR info.resolved THEN RETURN[FALSE];
PilotLoaderOps.OpenLinkSpace[frame, mth];
IF initial THEN
FOR i iN [0..mth.frame.length) Do
PilotLoaderOps.WriteLink[
offset: i,
link:
seLecT mth.frame.frag[i].vtag FrRoM
var, type => NullLink,
ENDCASE => UnboundLink];
ENDLOOP;
resolved +« TRUE;
FOR i IN [0..mth.frame.length) po
old « PilotLoaderOps.ReadLink[i];
[new: new, resolved: bound] « NewLink[link: mth.frame.frag]i], old: old};
IF bound THEN PilotL.oaderOps.WriteLink[offset: i, link: new]
ELSE resolved ¢ FALSE;
ENDLOOP;
FOR i IN [gfi..gfi + mth.ngfi} Do
info « PilotLoadStateOps.GetModule[i];
info.resolved + resolved;
PilotL oadStateOps.EnterModuleli, info];
ENDLOOP;
PilotLoaderOps.CloseLinkSpace[frame];
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RETURN[FALSE];
END;

1 « BcdOps.ProcessModules[bcd, ModuleSearch];
ReTURN[unresolved];
END;

ConvertLink: pPrGCEDURE [bl: Link] reTurns [cl: PrincOps.ControlLink] =

EGI
F; glN= UnboundLink THEN RETURN[PrincOps.UnboundLink];
SELECT bl.vtag FrOM .
var =) ¢l « [procedurelgfi: bl.vgfi, ep: bl.var, tag: FaLse]};
procO, proc1 => cl « [procedurefgfi: bl.gfi, ep: bl.ep, tag: TRUE]];
type => cl « LOOPHOLE[bl.typelD];
ENDCASE;

RETURN
END;

_P rocessTypeMap: PROCEDURE [

bed: BedBase, proc: PROC [TMHandle, TMindex] rReTurns [500LEAN]]
RETURNS [tmh: TMHandle, tmi: TMindex] =

BE

tm%lzN Base = LOOPHOLE[bcd + bed.tmOffset];

FOR tmi « FrreT[TMIndex], tmi + size[TMRecord] UNTIL tmi = bcd.tmLimit po
IF proc[tmh « @tmb[tmi], tmi] THEN RETURN; ENDLOOP;

RETURN[NIL, TMNull];

END;

CheckTypes: PROCEDURE [bed1, bed2: BedBase] =

BEGIN
typeError: sTRING = "Exported Type Ciash"L;

typb1: Base = LOOPHOLE[bcd1 + Bedi.typOffset];
typb2: Base = LOOPHOLE[bcd2 + bcd2.typOffset];
TypeMap1: procebure {tmh1: TMHandle, tmi1: TMIndex] RETURNS [BOOLEAN] =

BEGIN
" TypeMap2: PROCEDURE [tmh2: TMHandle, tmi2: TMIndex] ReETURNS [BOOLEAN] =

BEGIN
IF tmh2.offset = tmh1.offset AND tmh2.version = tmh1.version THEN
BEGIN
iF typb1[tmhi.map] # typb2[tmh2.map] THEN
ERROR VersionMismatch(typeError];
RETURN[TRUE];

END
ELSE RETURN[FALSE];
END;
[ « ProcessTypeMap[bcd2, TypeMap2];
RETURN[FALSE];
END;
[} « ProcessTypeMap[bcdi1, TypeMapi];
RETURN
END;

CMMagpltem: TYPE = RECORD [

* ¢ti: CTIndex, cm: PrincOps.ControiModule, level: CARDINAL);

AssignControlModules: PRocEDURE [bed: BedBase, map: Map)
RETURNS [cm: PrincOps.ControiModuie] =
BEGIN OPEN PrincOps;
ctb: Base « LOOPHOLE[bed + bed.ctOffset;
mtb: Base « LOOPHOLE[bed + bed.mtOffset];
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cti: CTIndex;
mapindex, maxLevel: CARDINAL « O;
i CARDINAL;
cmMap: POINTER TO ARRAY [0..0) oF CMMapltem;
MapControls: PROCEDURE [cth: CTHandle, cti: CTIndex] RETURNS [BOOLEAN] =
BEGIN OPEN PrincOps, PrincOpsRuntime;
cm: ControiModule;
c: CTindex;
level: CARDINAL;
-iF cth.nControls = O THEN cm « NullControl
ELse {
i CARDINAL;
cm.list « Frame.Alloc[
Runtimelnternal.MakeFsi[
cth.nControls + size{[carpinaAL] + size[ControlModule]l];
cm.list.nModules « cth.nControls + 1;
FOR i IN [0..cth.nControls) oo
cm.listframesfi + 1] « GetFrame[GFT [map[mtb[cth controlsfi]].ofill];
ENDLOCP; ’
cm.multiple « TRUE};
FOR ¢ « ctb[cti].config, ctb[c].config unTiL ¢ = CTNull po
level « level + 1; ENDLCOP;
cmMap[maplndex] « [cti: cti, cm: cm, level: level];
mapindex « maplndex + 1;
maxLevel « max[maxLevel, level];
RETURN[FALSE]; -
END;
GetControl: procEDURE [mth: MTHandle, mti: MTindex] ReTURNS [BOOLEAN] =
BEGIN OPEN PrincOps, PrincOpsRuntime;
frame: GlobalFrameHandle « GetFrame[GFT[map[mth.gfi]]];
IF mth.config # cti THEN RETURN[FALSE];
iF frame.globalf0] = NullControl THEN frame.global[0] « GetModule[cm];
RETURN[FALSE];
END;
IF bcd.nModules = 1 THEN
BEGIN CPEN PrincOpsRuntime;
frame: GlobalFrameHandle « GetFrame[GFT[map[1]]];
frame.global[0] « NuliContral;
ReTURN[[frame[framel]];
END;
cmMap « PilotLoaderOps.GetSpace[bcd.nConfigs*size[CMMapltem]};
[1 « BcdOps.ProcessConfigs[bcd, MapControls];
FOR level: CARDINAL DECREASING IN [0..maxLevel] o
FOR index: CARDINAL IN [0..maplndex) oo
list: ControlModule; )
iF cmMaplindex].level # level or (cm « cmMap[lndex] cm) = "NullControl THEN
LooP;
list « cm;
list.multiple « FALSE;
list.list.frames[1] « SetLink{cm, listlist.frames[1]].frame;
FOR i: CARDINAL IN [2..list.list.nModules) po .
list.list.frames[i] « SetLink[
GetModule[[framellist.list.frames[1]}]], list.list.frames[i]].frame;
ENCLOOP;
cti « cmMaplindex].cti;
{1 « BcdOps. ProcessModules[bcd GetControI],
ENDLOOP;
ENDLOOP;
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FOR index: CARDINAL IN [0..maplndex) po
parent: CARDINAL;
list: ControlModule;
IF (list « cmMaplindex].cm) = NuliControl THEN LOOP;
list.multiple « FALSE;

IF {cti « ctb[cmMap[index].ctil.config) = CTNull THen cm « NuliControl

ELse {
For parent IN [0..maplndex) po
iF cmMap[parent].cti = cti THEN EXIT; ENDLOOP;
cm « GetModule[cmMap(parent].cm]};
list.list.frames[0] « cm.frame;
ENDLOOP;
FOR i IN [0..mapindex) po
iF ctbfcmMapfi].cti].config = CTNull THEN {
cm « GetModule[cmMapli].cm]; exit};
ENDLOOP;
PilotLoaderOps. FreeSpace[cmMap]
END;

Setlink: proceoure [cm: Contré!Module, frame: GlobalFrameHandle}
RETURNS [ControlModule] = {
t: ControlModule = frame.global[Q];
frame.global[0] « cm;
RETURN[IF t = PrincOps. NullContral THEN [frame[frame]] etsc 1]}

GetModule: procebure [cm: ControlModule] rReTurns [ControlModule] =
list: ControlModule;

DO
iF ~cm.multiple THEN RETURN[cm];

list « cm;

list.multiple « FALSE;
cm.frame « listlist.frames[1];
ENDLOOP};

END...
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-- PilotLoaderSupport.mesa Moditied by
-- Forrest/Johnsson, October 6, 1980 2:27 PM
-- Sandman, October 20, 1980 1:15 PM

. -- Johnsson, October 27, 1980 12:02 PM

DIRECTORY
BcdDefs usinG [

Base, FTindex, FTSelf, MTIndex, NameRecord, SGindex, SpacelD, SPindex,
SPRecord, VersioniD],

BcdOps usinG [
BcdBase, FTHandle, MTHandle, NameString, ProcessMcdules, ProcessSegs,
SGHandle, SPHandle],

File using [Capability, LimitPermissions, PageCount, PageNumber, read, write],

Inline usinG [BITAND],

Heap using [FreeMDSNode, MakeMDSNode, systemMDSZone],

Mopcodes using [zALLOC, zFREE], .

PilotLoaderOps using [
Binding, BindLink, Frameltem, FrameList, New, VersionMismatch],

Pilotl.oadStateOps usinGg [Map],

PrincOps usinGg [
ControlLink, ControlModule, GFTIndex, GlobalFrameHandle, LastAVSlot,
NuliControl],

PrincOpsRuntime usiNng [EmptyGFTltem, GetFrame, GFT],

Runtime using [ConfigErrorType],

Runtimelnternal using [Codebase, FrameSize],

RuntimePrograms UsING [Start],

Space using [
Create, defaultBase, defaultWindow, Delete, GetAttributes, GetHandle,
GetWindow, Handle, LongPointer, MakeReadOnly, MakeWritable, Map, mds,
nullHandle, PageFromLongPointer, Pointer, virtualMemory, WindowOrigin,
wordsPerPage],

SpecialSpace usiNg [CreateForCode, MakeResident],

SubSys usiNng [Handle];

PilotloaderSupport: MONITOR
IMPORTS

BcdOps, File, Inline, Heap, PilotLoaderOps, PrincOpsRuntime, Runtimelnternal,

RuntimePrograms, Space, SpecialSpace
EXPORTS PilotLoaderOps, Runtime, SubSys
sHARES File =puBLIC

BEGIN CPEN PilotLoaderOps, BedDefs, BedOps, PrincOps;

- BcdBase: PRIVATE TYPE = BcdOps.BcdBase;
Map: PRIVATE TYPE = PilotLoadStateOps.Map;

bcdCap: File.Capability; :
bcdSpaceBase: File.PageNumber;

InvalidFile: PrRivaTE sigNAL [File.Capability] = CCOE;

LoadBcd: PRIVATE PROCEDURE [file: File.Capability, offset: File.PageCount]
RETURNS [bcd: BedBase] =

BEGIN

pages: CARDINAL;

bcdSpace: Space.Handle;

bcdSpaceBase « offset;

bcdSpace « Space.Create[size: 1, parent: Space.virtualtMemory];
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-Space.Map[space: btdSpace, window: [ile: file, base: bcdSpaceBase]];
bcd « Space.LongPointer[bcdSpace];
pages « bed.nPages;
IF bed.versionldent # BcedDefs.VersionID or bed.definitions THeN
ERROR InvalidFile[file ! unwinp => Space.Delete[bcdSpace]];
IF pages > 1 THEN .

BEGIN
Sp%ce.De!ete[bcdSpace];
bcdSpace « Space.Create[size: pages, parent: Space.virtualMemory];
Space.Map[space: bcdSpace, window: {file: file, base: bcdSpaceBase]];
bcd « Space.LongPointer[bcdSpace];
END;

bedCap « file;

RETURN

END;

ConfigError: PUBLIC ERROR [type: Runtime.ConfigErrorType] = CODE;

"LoadConfig: PUBLIC PROCEDURE [

file: File.Capability, offset: File.PageCount, codelinks: EOCLEAN]

" RETURNS [PROGRAM] = {RETURN[LOOPHOLE[Load[file, offset, codeLinks]]]}; -

NewConfig: puBLIC PROCEBURE [
file: File.Capability, offset: File.PageCount, codeLinks: sooLean] = {
[l « Loadlfile, offset, codeLinks]};

RunConfig: pusLIC PROCEDURE |
iile: File.Capability, offset: File.PageCount, codelinks: BooLean] = {
RunfLoad(file, offset, codeLinks]j};

Load: PUBLIC ENTRY PROC [
file: File.Capability, offset: File.PageCount, codelinks: BOOLEAN]
RETURNS [SubSys.Handle] =
" BEGIN
ENABLE BEGIN UNWIND =) NULL END;
cm: ControlModule = New(
LoadBcdlfile, offset ! InvalidFile => Goto invalidConfig], ~codeLinks !
BadCode => goto badCode;
PilotL.oaderOps.VersionMismatch => Goto versionMismatch;
MissingCode => GoTO missingCode];
ReTURN[[cm]]
EXITS
JinvalidConfig => RETURN wiTH ERROR ConfigError[invalidConfig];
badCode => RETURN wiTH ERRCR ConfigError[badCode];
versionMismatch => RETURN wiTH ERROR ConfigError[versionMismatch];
missingCode => RETURN wiTH ERROR ConfigError[missingCode];
END; .

" Run: pusLic PROCEDURE [handle: SubSys.Handle] = {

cm: ControlModule = LOGPHOLE[handle];
“IF cm # NuliContro! THEN RuntimePrograms.Startfcm]};

AppendName: PUBLIC PROCEDURE [s: STRING, ssb: NameString, name: NameRecord] =
BEGIN . ’ :
i CARDINAL; ‘
FOR i IN [s.length..minfs.maxlength, ssb.size[name] + s.length]) bo
sfi] « ssb.string.textiname + i}; s.length « s.length + 1; enoLOOP;
END;
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-- Frame allocation/deallocation

AllocateFrames: PUBLIC PROC [Size: CARDINAL, single, resident: BOOLEAN]
RETURNS [f: Framelist] =
BEGIN
space: Space.Handle;
p: POINTER;
IF single THEN {
index: CARDINAL;
FOR index IN [0..PrincOps.LastAVSlot] oo
IF Runtimeinternal.FrameSize[index] > = size THEN EXIT; ENDLOOP;
p « Alloc[index]} :
ELsk {
space « Space. Create[
size: (size + Space.wordsPerPage - 1)/Space.wordsPerPage,
parent: Space.mds];"
Space.Map[space];
IF TRUE THEN SpecialSpace.MakeResident[space];
p « Space.Pointer[space]};
f « GetSpacefsize[PilotLoaderOps.Frameltem]];
fframe € p;

RETURN
END;

Alloc: PROCEDURE [CARDINAL] RETURNS [POINTER] = MACHINE CODE
BEGIN Mopcodes.zALLOC Enp;

ReleaseFrames: PUBLIC PROCEDURE |
bed: BedBase, frames: Framelist, map: PilotLoadStateOps.Map] =
BEGIN
i1 CARDINAL;
mtb: Base = LOOPHOLE[bcd + bcd.mtOffset];
IF frames = NIL THEN RETURN;
IF bed.nModules = 1 THEN
BEGIN
Free: PROCEDURE [POINTER] = MACHINE CODE BEGIN Mopcodes.zFREE Enb;
Free[frames.frame];
END
ELSE
UNTIL frames = NIL DO

Space.Delete[Space.GetHandle[Space.PageFromLongPointer[frames.frame]l};

frames « frames.next;
ENDLOOP;
For i N [O. LENGTH[map]) DO
PrincOpsRuntime.GFT[mapli]] ¢ PrincOpsRuntime.EmptyGFTIltem; ENDLOOP;
END;

-- Code management

FindCode: puBLIC PROCEDURE [bcd: BedBase, map: Map] =

BEGIN
sglist: SGList;

GetCode: pROCEDURE [mth: MTHandle, mti: MTIndex] RETURNS [BOOLEAN] =
BEGIN OPEN Runtimelnternal, PrincOpsRuntime;
MatchCSeg: proc [mmth: MTHandle, mmti: MTindex] rReTurns [BooLEaN] = {
IF mth # mmth aND mth.code.sgi = mmth.code.sgi AND mth.code.offset =
mmth.code.offset THEN )
frame.shared « GetFrame[GFT[map[mmth.gfi]j].shared « TRUE;
RETURN[FALSE]};

PilotLoaderSupport.mesa.  27-Oct-80 12:02:39

PilotLoaderSupport.mesa. 27-0Oct-80 12:02:38

frame: GlobalFrameHandle = GetFrame[GFT[map[mth.gfilll;
iF mth.altoCode THeN InvalidModule[bed, mth];
frame.code.longbase « SgiToLP[bcd, mth.code.sgi, sglist] + mth.code.offset;
frame.code.out « TRUE;
[ « BcdOps.ProcessModules|bed, MatchCSeg};
RETURN[FALSE];
END;
sglist « FindSegments[bcd};
AllocateCodeSpaces[bcd, sglist];
[1 « BcdOps.ProcessModules[bcd, GetCode ! unwinp => ReleaseCode[sgLnst]]
FreeSpace[ease[sgList]];

RETURN
END;

ReleaseCode: PROCEDURE [sglist: SGList] =
BEGIN
i: CARDINAL;
spacet, space2: Space.Handls;
space1 « FindMappedSpace[sgList[i « 0}.space];
i«1
DO
[s]6] ’
IF i = LENGTH[sgList] THEN EXIT;
IF {(space?2 « FindMappedSpace[sgList[i].space]) # spacel THEN EXIT;
iei+ 1;
ENDLOOP;
- Space.Delete[spacei];
IF i = LENGTH[sgList] THEN EXIT;
spacel. « space2;
iei+1;
ENDLOOP;
RETURN;
END;

FindMappedSpace' PROCEDURE {space: Space.Handle] reTurns [Space.Handle] =
BEGIN
mapped BOOLEA‘\!

parent: Space.Handle;

Do[mapped: mapped, parent: parent] « Space.GetAttributes[space];
ir mapped THEN RETURN[space];
space « parent;
ENDLOOP;

END;

SGitem: TYPE = RECORD [sgh: SGHandle, space: Space.Handle];
SGList: TYPE = DESCRIPTOR FOR ARRAY CARDINAL [0..0) oF SCliem;

FindSegments: PROCEDURE [bcd: BedBase] ReTurNs [sglist: SGList] =

BEGIN
n: CARDINAL;

_ sgitem: SGitem;
CountSegs: PROCEDURE [sgh: aCHandle sgi: SGIndex] returns [BoOLEAN] = {
IF sgh.class # code THEN RETURN[FALSE];
IF sgh.file # FTSelf THEN BadFile[ocd, sghfile];
nen+ 1;
RETURN[FALSE]};
AddSeg: procebure [sgh: SGHandle, sgi: SGindex] ReTurNs [BOOLEAN] = {
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iF sgh.class # code THEN RETURN[FALSE];
sgList[n] « [sgh: sgh, space: Space. nulIHandle]
nen+ 1;
RETURN[FALSE]};
SiftUp: procebure [low, high: carbinaL] = {
K, son: CARDINAL;
sgltem: SGltem;
k « low;
DO
« iF k*2 > high THEN EXIT;
IF k*2 + 1> high or sgListfk*2 + 1 - 1].sgh.base < sgList[
k*2 - 1].sgh.base THEN son « k*2
ELSE son « k*2 + 1;
- IF sgList[son - 1].sgh.base < sgList[k - 1].sgh.base THEN EXT;
sgltem « sglist[son - 1];
sglList[son - 1] « sgList[k - 1];
sgListlk - 1] « sgitem;
k « son;
ENDLOOP;
RETURN};
n«o0;
[] « BcdOps.ProcessSegs[bed, CountSegs];
sglist « pESCRIPTOR[GetSpace[n*size[SGltem]], n];
n « 0;
[] « BcdOps.ProcessSegs{bcd, AddSeg];
FOR N DECREASING IN [1..LENGTH[sgList]}/2] oo
SiftUp[n, LenGTH[sgList]] enpLoop;
FOR N DECREASING IN [1. LENGTH[sgList]) DO
sgltem « sglList1 - 1};
sglist[1 - 1] « sglist[p + 1 - 1];
sglistin + 1 - 1] « sgltem;
SiftUp[1, n;
ENDLOGP;
END;

AllocateCodeSpaces: PROGEDURE [bcd: BcdBase, sglist: SGList] =

BEGIN
start, end, stariBase, pages, offset: CARDINAL;

space, subSpace: Space.Handle;
start « end « 0;

DO :
startBase « sglist[start].sgh.base;
pages « sglist[start].sgh.pages;

D%nd «end + 1;
IFend = LEI\GTH[SgLIS'] oR pages + sglist[end].sgh. pages > 255 THEN EXIT;
pages « pages + sglist[end].sgh.pages;
ENDLOOP;
space « SpecialSpace. CreateForCode[
size: pages, parent: Space.virtualMemory, base: Space.defaultBase];
Space.Map[
space: space,
window: Space.WindowOrigin|[
file: File.LimitPermissions[bcdCap, File.read],
base: bcdSpaceBase + sglist[start].sgh.base - 1]];
offset « 0; '
FOR index: CARDINAL IN [start..end) bo
sgh: SGHandle « sglist[index].sgh;
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sph: SPHandle « FindSPHandle[bcd, sgh];
IF sph = NIiL THEN.
subSpace ¢ Space.Create[size: sgh.pages, parent: space, base: offset]
ELsE {
FOR Sp: CARDINAL DECREASING IN [0..sph.length) DO
subSpace « Space.Create]
size: sph.spaces[sp].pages, parent: space,
base: offset + sph.spaces[sp].offset];
IF sph.spaces[sp].resident THEN SpecialSpace.MakeResident[subSpace};
ENDLOOP};
sgList[index].space « subSpace;
offset « offset + sgh.pages;
ENDLOOP;
IF end = LENGTH[sgList] THEN EXiT ELSE start « end;
" ENDLOOP;
RETURN;
END;

FindSPHandle: puaLic PROCEDURE [bed: BedBase, sgh: SGHandle]
RETURNS [sph: SPHandle} =

BEGIN
sgb: BedDefs.Base = LOOPHOLE[becd + bed.sgOffset];

spb' BedDefs.Base = LOQPHOLE[bed + bed.spOifset];
spi: SPIndex;
FOR spi ¢ FIRST[SPIndeX] spi + size[SPRecord] + sph. Iength‘sxz&[SpaceID]
UNTIL spi = bed.spLimit bo
sph « @spbspi]; F @sgb[sph.seg] = sgh THEN RETURN[SPh]; ENDLOGP;
RETURN[NIL]
END;

SgiToLP: procepurE [bed: BedBase, sgi: SGindex, sglist: SGList]
RETURNS [LONG POINTER] =

BEGIN
sgb: BedDefs.Base = LOOPHOLE[bed + bed.sgOffset];
i CARDINAL; .
FOR i IN [0..LENGTH[sgList]) bO

IF @sgblsgi] = sgList[i].sgh THEN

ReTURN[Space.LongPointer[sglist[i].space]];

ENDLOOP;

RETURN[NIL]

. END;

BadCode: pusLIC SIGNAL [name: STRING] = CODE;
MissingCode: pusLIC SIGNAL [name: STRING] = CODE;

InvalidModule: procebure [bed: BedBase, mth: MTHandle] =

BEGIN
name: STRING « [40];

- dummy: BOOLEAN ¢ TRUE;
AppendNamels: name, ssb: LOOPHOLE[bcd + bed.ssOffset], name: mth.namel];
IF dummy THEN. ERROR BadCode[name];
END;

BadFile: PrRoceDURE [bed: BedBase, fti: FTindex] =

BEGIN
name: STRING « [40];

fth: FTHandle = @LOOPHOLE[bcd + bed.ftOffset, Base][fti];
dummy: BOOLEAN € TRUE;
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AppendNamefs: name, ssb: LOOPHOLE[bcd + bcd.ssOffset], name: fth.name]; ‘links[offset] « link}; *
IF dummy THEN ERROR MissingCode[name];
END; ReadLink: procepure [offset: CARDINAL] RETURNS [link: PrincOps.ControlLink] =

BEGIN RETURN[links[offset}]; enb;
-- Binding and Map management

CloseLinkSpace: PROCEDURE [frame: GlobalFrameHandle] = {

InitBinding: pusLIC PROCEDURE [bcd: BedBase] ReTurns [binding: Binding] = ' OPEN Space;
BEGIN IF long AND writeable THEN
1. CARDINAL; MakeReadOnly[FindMappedSpace[GetHandle[PageFromLongPointer[links]]}]};
p: POINTER + GetSpace[bcd.nDummies*size[BindLink]}; ‘
binding ¢ DESCRIPTOR[ - Free storage management
p - CARDINAL[bcd.firstdummy*size[BindLink]], bcd.nDummies]; .
FOR i IN [bed.firstdummy..bed firstdummy + bed.nDummies) bo heap: MDSZone « Heap.systemMDSZone;
binding[i] « [whichgfi: 0, body: notbound[]]; enoLoOP;
END; ‘ . GetSpace: pusLIC PROCEDURE [nwords: CARDINAL] RETURNS [p: POINTER] = {

: . . ReTuRN[Heap.MakeMDSNode[z: heap, n: nwords}]};
ReleaseBinding: pusLIC PROCEDURE [bed: BedBase, binding: Binding]

RETURNS [Binding] = . - FreeSpace: puBLIC PROCEDURE [p: POINTER] = {Heap.FreeMDSNode[z: heap, p: pl};
BEGIN .
IF BASE[binding] # NIL THEN

FreeSpace[ease[binding] + bcd.firstdummy*size[BindLink]];
RETURN[DESCRIPTOR[NIL, 0]};
END;

END....

InitializeMap: pusLIC PROCEDURE [bcd: BcdBase]
RETURNS [map: PilotLoadStateOps.Map] =

BEGIN
i: CARDINAL;

map « DESCRIPTOR[GetSpace[bcd. firstdummy], bed.firstdummy];
FOR i N [0..bcd firstdummy) po maplfi} « O; EnpLOOP;
END;

DestroyMap: puBLIC PROCEDURE [map: PilotLoadStateOps.Map] =
BEGIN IF BASE[map] # NiL THEN FreeSpace[sase[map]}; END;

-- Link management

links: LONG POINTER TO ARRAY [0..0) oF PrincOps.ControlLink;
long, writeable: BOOLEAN; .

CpenLinkSpace: PROCEDURE [frame: GlobalFrameHandle, mth: BcdOps.MTHandle] =
BEGIN
i frame.codelinks THEN {

long « TRUE; links « Runtimelnternal.Codebase[LOOPHOLE[frame]]}
eLse {long « raLsE; links « LOOPHOLE[LonGframe]]};
links « links - mth.frame.length;
writeable ¢ FALSE;
END;

WriteLink: PROCEDURE [offset: CARDINAL, link: PrincOps.ControlLink] = {
IF long AND ~writeable THeN {
cap: File.Capability;
space: Space.Handle;
writeable « TRUE;
space « FindMappedSpace[Space.GetHandle[Space.PageFromLongPointer[links]]];
cap « Space.GetWindow[space].file;
cap.permissions « cap.permissions + File.write;
Space.MakeWritable[space, cap]};
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-- RuntimeLoader>PilotLoadState.mesa (last edited by Luniewski on July 8, 1980 3:23 PM)

DIRECTORY
BcdOps. uSING [BedBase],

Environment using [PageNumber, PageCount, wordsPerPage],
Inline using [LongCOPY],
PilotLoaderOps using [FreeSpace, GetSpace, PilotloaderSupport],
PilotLoadStateFormat usinG [
PilotVersioniD, Configindex, LoadState, Modulelnfo, ModuleTable, NullConfig,
NullModule],
PilotLoadStateOps usiNG [EnumerationDirection, Map],
PrincOps using [GFTIndex],
Runtimelnternal using [loadStatePage],
RuntimePrograms usiNG [],
SDDefs using [SD, sGFTLength],
Space usiNG [ '

Create, GetAtiributes, GetHandle, Handle, LongPointer, LongPointerFromPage,

Map, PageFromLongPointer, virtualMemory, VMPageNumber];

PilotLoadState: MONITOR
IMPORTS Inline, Runtimelnternal, Space, PilotLoaderOps
EXPORTS PilotioadStateCps, RuntimePrograms =

BEGIN OPEN PilotLoadStateOps, PilotLoadStateFormat, PrincOps;

loadstate: LONG LoadState; -- the working copy of the load state.
gft: LoNng ModuleTable;

queue: CONDITION;

inuse: BOOLEAN ¢ TRUE;

LoadStateFull: PUBLIC SIGNAL = CODE;
LoadStatelnvalid: PUBLIC SIGNAL = CODE;
InitializePilotLoadState: puBLIC PROCEDURE |
pagelnitialLoadState: Environment.PageNumber,
countlnitialLoadState: Environment.PageCount] = -- Module initialization:
BEGIN OPEN Space;
workingLoadState: Space.Handle « Space.Createf
countlnitialiLoadState, Space.virtualMemory];
Space.Map{workingLoadState];
inline.LongCOPY][
from: LongPointerFromPage[pagelnitialLoadState]},
to: loadstate « Space.LongPointerfworkingLoadState],
nwords: countinitialLoadState*Environment.wordsPerPage];
gft « pEscriPTOR[@loadstate.gft, SDDefs.SD[SDDefs.sGFTLength]];
Runtimelnternal.loadStatePage « Space.VMPageNumber[workinglLoadState];
-- et everyone fo now use the working load state.
ReleaselLoadStatef];
sTART PilotLoaderOps.PilotLoaderSupport;
END;

InputlLoadState: pusLIC ENTRY PROCEDURE RETURNS [Configindex] =
BEGIN
ENABLE UNWIND =2 NULL;

WHILE inuse DO WAIT queue ENDLOOP,

IF loadstate.versionident # PilotVersionlD THEN ERROR LoadStatelnvalid;
inuse « TRUE; '
RETURN[loadstate.nBcds]

END;
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ReleaseloadState: PUBLIC ENTRY PROCEDURE =
BEGIN ENABLE UNWIND = NULL; inUSE ¢ FALSE; NOTIFY QUEUE; END;

UpdateLoadState: pusLic PROCEDURE [config: Configindex, bcd: BecdOps.BcdBase} =

BEGIN
size: CARDINAL;

IF bed = NiL THEN ERROR LoadStatelnvalid;
IF config > = LasT{Configindex] THzN ERROR LoadStateFull;
size « Space.GetAttributes|
Space.GetHandle[Space.PageFromlLongPointer{bcd]]].size;
loadstate.bcds{config] « .
[exports: bed.nExports # 0, typeExported: bed.typeExported, pages: size,
base: bed];
I config > = loadstate.nBcds THEN loadstate.nBeds « loadstate.nBeds + 1;
END; ’ :

RemoveConfig: puBLIC PROCEDURE [map: Map, config: Configindex] =
BEGIN
i: CARDINAL;
FOR i IN [1..LENGTH[gft])} DO
i gftfil.config > config anp gft[il.config # NullConfig THEN
gft[il.config « gftli].config - 1;
ENDLOOP;
FOR i IN [1..LenaTH[map]) po gft[mapli]] « NullModule; ENbLOOP;
FOR i N [config..loadstate.nBcds) po
. loadstate.bcds{i] « loadstate.bcds[i + 1]; enoLoor;
END;

ForceDirty: PUBLIC PROCEDURE = BEGIN END;

EnterModule: pueLic PRoCEDURE {rgfi: GFTindex, module: Moduleinfo] = {
gft[rgfi] « module; };

GetModule: pusLic PROCEDURE [rgfi: GFTIndex] rReturns [module: Modulelnfo] = {
-ReTurN|[gftlrafill; };

MapConfigToReal: FUBLIC PROCEDURE [cgfi: GFTIndex, config: Configindex]

RETURNS [rgfi: GFTIndex] =

BEGIN

iF cgfi = O THEN RETURN[O];

FoR rgfi IN [0..LENGTH[Gft]) DO
i gft[rgfi].config = config AnD git[rgfi].gfi = cgfi THEN RETURN[rgfi];
ENDLOOP;

RETURNI[O];

END;

MapRealToConfig: rpusLiC FROCEDURE [rafi: GF—‘I‘Iridex]
ReTURNS [cgfi: GFTIndex, config: Configindex] = {
ReTurn[gft[rafi].ofi, gft[rgfi].config]; };

GetMap: pusLIic PROCEDURE [config: Configindex] reTurns [map: Map] =
BEGIN .

" max: CARDINAL «, O;

i GFTIndex;
FOR i IN [0..LenaTH[gft]) DO

IF gftfil.config = config THEN max « Max[max, gftfi].gfi]; EnDLOOP;
map « DEsCriPTOR[PilotLoaderOps.GetSpace[max + 1], max + 1};
FOR i IN {0..L.encTH[map]) 0o mapli] « O; enoLoor;
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FOR i IN [0..LENGTH[gft]} DO
IF gftli.config = config THEN map|git[i].gfi] « i; enoLooP;
END;

ReleaseMap: PUBLIC PROCEDURE [map: Map] = {
iF BaSE[map] # NiL THEN PilotLoaderOps.FreeSpace[sase[map]]; };

AcquireBcd: puBLIC PROCEDURE [config: Confuglndex]
RETURNS [bcd: BecdOps.BedBase] = {reTurn[loadstate.bcds[config).base]; }; -

ReleaseBcd: pusLIC PROCEDURE [bcd: BedOps.BedBase] = {3

EnumerateModules: PUBLIC PROCEDURE [
proc: PROCEBURE [GFTIndex, Modulelnfo] RETURNS [BOOLEAN]] RETURNS [GFTIndex] =

BEGIN
i: GFTIndex;

FOR 1IN [0..LenaTH[gft]) DO iF procli, gftfi]] THEN RETURN[]; ENDLOOP;
RETURN[O]
END;

EnumerateBcds: PUBLIC PROCEDURE |
dir: EnumerationDirection, proc: PROCEDURE [Configindex] RETURNS [BOOLEAN]]
RETURNS [config: Configindex] =

BEGIN
SELECT dir FROM

recentfirst =>
FOR config DECReASING IN [0..loadstate.nBceds) oo
iF proc[config] THEN ReTURN[cONfig]; ENDLOOP;
.recentlast =>
FOR config in [0..Joadstate.nBcds) o
IF proc[config] THEN RETURN[conflg] ENDLOOP;
ENDCASE;
RETUPN[NU“COhfIg]
END;

BcdUnresolved: PUBLIC PROCEDURE [bcd Configindex] RETURNS [BOOLEAN] =

BEGIN
i: GFTIndex;

FOR i IN [0..LENGTH[gft]) DO

IF bcd = ¢fti].contig aND ~gft[i].resolved THEN RETURN[TRUE]; ENDLOOP;
RETURN[FALSE];
END;

BcdExports: PUBLIC PROCEDURE [bed: Conflglndex] RETURNS [BOOLEAN] {
ReTURN[loadstate.beds[bed].exports]; };

BchxportsTypes: PUBLIC PROCEDURE [bcd: Configindex] RF;TURNS [BOOLEAN] = {
ReTurN[loadstate.beds|bed].typeExported]; };

END.

LOG

Time: January 30, 1980 8:32 AM By: Sandman Action: Created file.

Time: January 31, 1980 4:50 AM By: Forrest Action: ?

Time: April 14, 1980 11:19 AM By: Knutsen Action: Module now STARTed by InitializeFil
**otLoadState[]

Time: May 17, 1980 4:17 PM  By: Forrest Action: Mesa 6

.Time: July 8, 1980 3:23 PM By: Knutsen Action: Pass parameters for initial loadState.

**Create working loadState on the fly.
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-- PilotUnLoader.mesa; edited by Sandman on August 28, 1980 2:02 PM

DIRECTORY

BcdDefs using [Base, MTindex],

BcdOps using [BedBase, MTHandle, ProcessModules],

Inline using [BITAND], -

PilotLoaderOps usiNG [
Closel.inkSpace, FreeSpace, GetSpace, OpenLinkSpace, ReadLink, WriteLink],

PilotLoadStateFormat using [Modulelnfo],

PilotLoadStateOps usING [
AcquireBcd, Configindex, EnterModule, EnumerateBcds, GetMap, GetModule,
InputLoadState, MapRealToConfig, ReleaseBcd, ReleaselLoadState, ReleaseMap,
Map, RemoveConfig],

Mopcodes usinG [zFREE],

PrincOps USING [ .
ControlLink, FrameCodeBase, GFTIndex, GFTNuli, GlobalFrameHandle,
NullGlobalFrame, PrefixHandle, TraplLink, UnboundLink],

PrincOpsRuntime using [EmptyGFTitem, GetFrame, GFT],

Runtime usiNGg [GlobalFrame, UnNew],

Runtimeinternal using [GetNextGlobalFrame],

Space USING [
Delete, GetAttributes, GetHandle, Handle, PageFromLongPointer, Pointer,
wordsPerPage],

SubSys using [];

PilotUnLoader: PROGRAM
IMPORTS
BcdOps, Inline, PilotLoaderOps, PilotLoadStateOps, PrincOpsRuntime, Runtime,
Runtimelnternal, Space
EXPORTS Runtime, SubSys =
BEGIN OPEN PrincOps, Runtimelnternal;

Configindex: Tyre = PilotLoadStateOps.Configindex;
- Map: Tyre = PilotloadStateOps.Map;
BcdBase: T7YPE = BcdOps.BedBase;
GlobalFrameHandie: TvpE = PrincOps.GlobalFrameHandle;
NullGlobalFrame: GlobalFrameHandle = PrincOps.NullGlobalFrame;

ltem: TYPE = ReCORD [next: List, space: Space.Handle, pages: CARDINAL;
List: TYPE = POINTER TO ltem;

fList, cList: List;

UnNewConfig, UnLoad: pusLic PROC [link: UNSPECIFIED] =
BEGIN OPEN PilotLoadStateOps;
config: Configindex;
map: Map;
bed: BedBase;
frame, f: GlobalFrameHandle;
frame « LOOPHOLE[Runtime.GlobalFrame[link];
IF frame.copied THEN i
Fcr f « GetNextGlobalFrame[NullGlobalFrame], GetNextGlobalFrame[f] untiL f =
NullGlobalFrame po
i f # frame anp SameCodelframe, f] anp ~f.copied THEN
BEGIN frame « f; EXIT END;
. ENDLOOP;
{1 € InputLoadState[];
BEGIN
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‘ENABLE UNWIND => ReleaseloadState];
[config: config] « MapRealToConfig[irame.gfi};
bed « AcquireBed{config];

map « GetMap|[config];
CollectSpaces[map];
UnBindConfig[config, bed, map);
CleanupFrames[map];
RemoveConiig[map, config};
ReleaseMap[map];

ReleaseBed[bed];

END; -- ELBANE

ReleaseloadStatel[];

RETURN
END;

CollectSpaces: prcc [map: Map] =
BEGIN OPEN PrincOpsRuntime, Space;
frame: GlobalFrameHandle;

i: CARDINAL;

 fList « cList « ni;

FOR i IN [1..LENGTR[ma&p]) bo
frame « GetFrame[GFT{mapliil];
¥ frame = NullGlebalFrame or GFT[mapli]].epbias # O THEN LOOP;
IF LENGTH[map] > 2 THEN ’
fList « AddSpaceTolList{list: fList, space: FindMappedSpace[framel];
cList « AddSpaceTolList[
list: clList, space: FindMappedSpace[frame.code.longbase]];
ENDLOOP;

RETURN
END;

FindMappedSpace: PROCEDURE [Ip: LONG POINTER] RETURNS [space: Space.Handle] =

BEGIN
- mapped: BOOLEAN;

parent: Space.Handle;
space « Space.GetHandle[Space.PageFromLongPointer(ip]];

jole]
imapped: mapped, parent: parent] « Space.GetAttributes[space];
IF mapped THEN RETURN[space];
space « parent;
ENDLOOP;
END;

AddSpaceToList: Procepure [list: List, space: Space.Handle] returns [List] =
BEGIN
I: List;
FOR | « list, Lnext unTiL | = NIL DO
IF L.space = space THEN RETURN{list]; EnoLoOP;
I « PilotLoaderOps.GetSpace[size[item]];
It « [next: list, space: space, pages: Space.GetAttributes[space].size];
- RETURN[I];
END;

SameCode: prOC [f1, f2: GlobalFrameHandle] ReTurNs [BooLEAaN] =
BEGIN
fcb1, fcb2: PrincOps.FrameCodeBase;
fcb1 « fi.code;
fcb2 « f2.codg;
fcb1.out « fch2.0ut « FaLSE;

PilotUnLoader.mesa. 8-Sep-80 12:38:06



PilotUnLoader.mesa. 8-Sep-80 12:38:05

RETURN[fcb1 = fcb2];
END;

DestroyCopy: ProC [f: GlobalFrameHandle] RETURNS [BOOLEAN] =
BEGIN Runtime.UnNew[LOOPHOLE[f]]; RETURN[FALSE]; END;

Free: PROC [POINTER] = MACHINE CODE BEGIN Mopcodes.zFREE EnD;

CleanupFrames: proc [map: Map] =

BEGIN OPEN PrincOpsRuntime, Space;

frame: GlobalFrameHandle

f, c: List;

I ep CARDINAL;

FOR i N [1. LENGTH[map]) DO
frame « GetFrame[GFT[mapl[i]]];
ep « GFT[mapli}]l.epbias;
IF frame = NullGlobalFrame or ep # 0O THEN LOOP;
[1 « EnumerateCopies[frame, DestroyCopy};
IF frame.alloced THEN

BEGIN

Align: PROC [POINTER, WORD] RETURNS [POINTER] = LOOPHOLE[Inline.BITAND];
IF frame.codelinks THEN Free[frame]

ELSE

BEGIN
nlinks: [0..256) « FindNLinks[frame];
Free[Align[frame - nlinks, 177774B]];
END;
END;
ENDLOOP;
FOR f « fList, fList untiL f = NiL DO
Space.Delete[f.space]; fList « f.next; PilotLoaderOps.FreeSpacelf]; EnpLOOP;
FOR i IN [1..LEngTH[map]) po GFT[mapl[i]] « EmptyGFTltem ENDLOOP;
FOR frame « GetNextGlobalFrame[NullGlobalFrame], GetNextGlobalFrame[frame]
unTiL frame .= NuliGlobaiFrame po
space: Space.Handle « FindMappedSpace[frame.code.longbase];
FOR C « CLiSt, c.next UNTIL C = NIL DO
IF space = c.space THEN {c.pages « 0; EXIT}; ENDLOOP;
ENDLOOP;
FOR € ¢ clList, cList UNTIL ¢ = NIL DO
IF c.pages # O THEN Space.Delete[c.space];
clist « c.next;
PilotLoaderOps.FreeSpace[c];
ENDLOOP;

RETURN
END;

FindNLinks: proc [frame: GlobalFrameHandle] RETURNS [nlinks: CARDINAL] = INLINE
BEGIN
RETURN[LOOPHOLE[frame.code.longbase, LONG PrefixHandle].header.info.nlinks]
END;

NextMuItlpleOfFour PROC [Nn: UNSPECIFIED] RETURNS [UNopcchlz-:D] INLINE {
RETURN[n + Inline.BITAND[-n, 3Bl}};

UnBindConfig: proc [corifig: Configindex, bed: BedBase, map: Map] =
BEGIN OPEN PilotLoadStateOps;
bmap: Map;
UnBind: rroc [c: Configindex] RETURNS [BOOLEAN] =
BEGIN
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bindee: BecdBase;

IF ¢ = config THEN RETURN[FALSE];
bindee « AcquireBcd|c};

IF bindee.nimports # O THEN

BEGIN
bmap « GetMaplc];
[ « BcdOps.ProcessModules[bindee, AdjustLinks];
ReleaseMap[bmap];
END;
ReleaseBcd[bindee];
RETURN[FALSE]
END;
AdjustLinks: proc [mth: BcdOps.MTHandle, mti: BedDefs.MTIndex]
RETURNS [BOOLEAN] =
BEGIN OPEN PrincOpsRuntims;
gfi: PrincOps.GFTIndex = bmap[mth.gfi};
frame: GlobalFrameHandle = GetFrame[GFl’[gfi]];
changed: BOOLEAN;
AdjustCopies: proc [f: GlobalFrameHandle] rReTurns [sooLEAN] = {
[l « AdjustFrame[f, mth]; rReTurn[FAaLse]}; .
IF frame = NullGlobalFrame or mth.frame.length = 0 THEN RETURN[FALSE];
changed « AdjusiFramefframe, mth];
IF changed anp frame.shared anp ~frame.codelinks THEN
[} « EnumerateCopies[frame, AdjustCopies];
IF changed THEN

?rff(gN Pilotl.oadStateFormat.Modulelnfo « GetModule[gfi];

info.resolved « FALSE;

EnterModule[rgfi: gfi, module: infol;

END;
RETURN[FALSE]
END;

AdjustFrame: Proc [frame: GlobalFrameHandle, mth: BcdOps.MTHandle]
RETURNS [changed: BOOLEAN] =
BEGIN
i: CARDINAL;
link: PrincOps.ContrelLink;
changed ¢ FALSE;
PilotLoaderOps.OpenLinkSpace[frame, mth];
FOR i IN [0..mth.frame.length) o
link « PilotLoaderOps.ReadLinkfil;
IF BoundHere[link, mth.frame.fragfij.vtag = var} THeN
IN
ﬁiﬁ « IF link.proc oR link.indirect THEN UnboundLink eLse Traplink;
PilotLoaderOps.WriteLinkf{i, link];
changed +« TRUE;
END;
ENDLOOP;
PilotLoaderOps.CleseLinkSpace[frame];
RETURN
END;
BoundHere: pROC [link: Controlex, var: BOOLEAN] RETURNS [BOOLEAN] =
BEGIN
i: CARDINAL;
gfi: GFTindex « GFTNull;
SELECT TRUE FROM
var => {
Op: ORDERED POINTER = LOOPHOLE[link];
f: List;-

N
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IF LENGTH[map] = 2 THEN RETURN[op N [frameStart..frameEnd)]
ELSE
FOR f « fList, f.next uNTIL f = NIL DO
frameStart « LOOPHOLE[Space.Pointer[f.space]};
frameEnd « frameStart + Space.wordsPerPage*f.pages;
IF op IN [frameStart..frameEnd) THEN RETURN[TRUE];
ENDLOOP;
RETURN[FALSE]};
link.proc => dfi € link.gfi;
ENDCASE =2 RETURN[FALSE];
FOR i IN [1..LencTH[map]) po  mapli] = gfi THEN RETURN[TRUE]; ENDLOOP;
RETURN[FALSE];
END;
frameStart, frameEnd: ORDERED POINTER;
iIF bcd.nExports = 0 anp bed.nModules # 1 THEN RETURN;
frameStart « LOOPHOLE[PrincOpsRuntime.GetFrame[PrincOpsRuntime.GFT[map[1]]]]; -
IF bcd.nModules = 1 THEN
BEGIN OPEN BedDefs;
mth: BcdOps.MTHandle = @LOOPHOLE[bcd + bcd.mtOffset, BedDefs.Base][
FIRsT[BcdDefs.MTindex]];
frameEnd « LOOPHOLE[frameStart + mth.framesize]
END;
[I « EnumerateBceds[recentfirst, UnBind];

RETURN
END;

EnumerateCopies: PROC [

frame: GlobalFrameHandle, proc: proc [GlobalFrameHandle] RETURNS [BOOLEAN]]
RETURNS [resuit: GlobalFrameHandle] =

BEGIN

f: GlobalFrameHandle;

iF ~frame.shared THEN RETURN[NullGlobalFrame];

FOR f « GetNextGlobalFrame[NuliGlobalFrame], GetNextGlobalFrame[f] untiL f =
NullGlobalFrame po ) .
Ir f # frame anp f.copied anp SameCodefframe, f] anD proc{f] THeN ExiT;
ENDLOOP;

RETURN[f];

END;

END...
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