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Chapter 1

Intr oduction

GUSI is a POSIX library for traditional MacOS.Its name,which is an acronymfor

Grand Unified Socketnterface hints at its original objectiveto provideaccesgo all

the variouscommunicationdacilities in MacOSthrougha common,file descriptor

basedijnterface.
The currentincarnation,GUSI 2, represent& much-neededewrite of GUSI and

introducessupportfor POSIXthreads.
Themostrecentversionof GUSImaybeobtainedy anonymousétp from ftp://sunsite.cnlab -switc h.ch/s oftwar e/plat
Thereis alsoamailinglist devotedo discussionaboutGUSI. You canjoin thelist

by sendinga mail to verb—gusi-request@iiee.ethz.ch-whosebody consistof the

word GUSI.

1.1 DesignObjectives

The primary objectiveof GUSI is to emulateasmuchaspracticalof the UNIX 98 API
for theusein MacOSprograms.Thisis in markedcontrastio otherapproachesvhich
atfirst glancemight seensimilar:

e GUSI is not designedor optimal performanceof network communication(al-
thoughGUSI 2 shouldbefasterthanGUSI 1 for manypurposes)Thedesigngoal
is to makethe codeasfastaspossiblewithoutchanginghe POSIXAPI (e.g.,by
exposingnterruptlevelcodeto thelibrary user).

e GUSI is not designedor maximalcompliancewith the POSIXAPI either The
goalis to provideasmuchfunctionalityandasfaithful implementatioraspossi-
ble while maintaininga strict library approactwithout writing a separateper-
atingsystem.

While the original GUSI designhadto appealto nebulous'standards’eclectically
drawnfrom POSIX andBSD APIs, the underlyingAPIs havenow evolvedinto real
standardsso GUSI 2 now tries to conformto the X/OpenSingle Unix Specification,
Version2 (alsoknownasUNIX 98 asmuchaspossible.



1.2 Literate Programs

This bookcontaingheimplementatiorof GUSI 2. Thepnowebl literateprogramming
systemgenerateboththe sourcecodefor GUSI 2 andthis bookfrom asinglesource.
The sourcecodeconsistof interleavedrosecommentanandlabelledcodefrag-
ments,arrangedn an orderbestsuitedfor presentingo a humanreadey ratherthan
onedictatedby a compiler Fragmentsreferredto by their labelsin anglebrackets,
consistof sourcecodeandreferenceso otherfragments Severafragmentanayhave
the samename;theywill be concatenateth the sourcecode. Fragmentswvork like
macros;a sourcefile is createdby expandingonefragment. If its definition refersto
otherfragmentstheyarethemselvegxpandedyntil nofragmentreferencesemain.

1.3 How to ReadThis Book

This book consistsof 5 parts. Partll describeghe infrastructureunderlyingGUSI 2.
Parflldescribeshe POSIX-styleAPIs throughwhich GUSI is accessednappingthem
ontothe interfacesdefinedin partll Partill thendescribeshow eachcommunication
domainimplementghoseinterfaces Pariill presentshe codeconnectingsUSIto the
vendorspecificl/O librariesand consoleinterfaces. Finally, part describeghe build
systemusedfor GUSI 2.

1.4 Contacting the Author

| welcomecorrespondencboth aboutthe practicaluseof GUSI 2 andaboutits pre-
sentatiorin thisbook (which | will freely admitstill leavesalot to bedesired).

Matthias ~ Neeracher
20875 Valley Green Dr. #50
Cupertino,  CA 95014

e-Mail:  <neeri@iis.ee.ethz.ch>
Fax: +1 (408) 514-2605 ext. 0023

Ipnoweb is areimplementatiomf NormanRamseysnoweb systemin perl
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Chapter 2

Commonroutinesfor GUSI

This sectiondefinesvariousservicesusedby all partsof GUSI:

¢ Varioushooksto customizeGUSI.

e Thepropagatiorof errors totheermo andh_ermo globalvariables.
¢ Waiting for completionof asynchronousalls.

¢ Eventhandling.

e Compilerfeatures.

To protectour namespacdurther, we maintainastrict C interfaceunlessGUSI_SOURCE
is defined,and may avoid definingsomestuff unlessGUSIINTERNAL is defined. The
following headeis thereforeincludedfirst by all GUSI sourcefiles.

(GUSlInternal.Hl) =

#ifndef ~ _GUSlInternal_
#define _GUSlInternal_

#include  <ConditionalMacros.h>

#define  GUSI_SOURCE
#define  GUSI_INTERNAL

#if ITARGET_RT_MAC_CFM
#pragma segment GUSI
#endif

#endif /* _GUSlInternal_ ¥/



(GUSIBasics.l=
#ifndef ~ _GUSIBasics_
#define _GUSIBasics_

#ifdef  GUSI_SOURCE

#include  <errno.h>
#include  <sys/cdefs.h>

#include  <ConditionalMacros.h>

Definitionof compilerfeature
Definitionof hookhandlingil)
Definitionof error handlingiill)
Definitionof eventhandlingill)

PN,

#endif /* GUSI_SOURCEY/
#endif /* _GUSIBasics_ */

(GUSIBasics.clh=
#define  GUSI_MESSAGE_LEVEILS

#include  "GUSlInternal.h"
#include  "GUSIBasics.h"
#include  "GUSIDiag.h"

#include  <errno.h>
#include  <netdb.h>

#include  <MacTypes.h>
#include  <Events.h>
#tinclude  <Files.h>

#include  <OSUtils.h>
#include  <EPPC.h>
#include  <LowMem.h>
#include  <AppleEvents.h>
#include  <QuickDraw.h>
#include  <MacTCP.h>
#finclude  <OpenTransport.h>

{Implementatiorof hookhandlingill)
{Implementatiorof error handlingill)
{Implementatiorof eventhandlingil)



2.1 Definition of compiler features

If possiblewe useunnamedamespacet® wrapinternalcode.

(Definitionof compilerfeature )=
tifdef  MWERKS__
#define  GUSI_COMPILER_HAS_NAMESPACE
#endif

#ifdef  GUSI_COMPILER_HAS_NAMESPACE

#define  GUSI_USING_STD_NAMESPACHSIng namespace std;
#else

#define  GUSI_USING_STD_NAMESPACE

#endif

using

® B

namespace std::rel_ops;

AsynchronoudlacOScallsneedcompletiorproceduresvhichin classidct8K code
oftentakeparameteri addressegistersTheway to handlethis differsabit between
compilers.Notethatthepascal keywordis ignoredwhengeneratingdCFM code.

(Definitionof compilerfeaturedl)+=
#if GENERATINGCFM
#define  GUSI_COMPLETION_PROC_AOQ(proc, type) \

void (*const  proc##Entry)(type * param) = proc;

#define  GUSI_COMPLETION_PROC_A1(proc, type) \

void (*const  proc##Entry)(type * param) = proc;

#elif  defined(_ MWERKS_ )
#define  GUSI_COMPLETION_PROC_AOQ(proc, type) \

@ <Ah-

static  pascal void proc##Entry(type * param : __A0) { proc(param); }

#define  GUSI_COMPLETION_PROC_A1(proc, type) \

static  pascal void proc##Entry(type * param : __Al) { proc(param); }

#else

void * GUSIGetAO()  ONEWORDINLINE(0x2008);
void * GUSIGetAl() = ONEWORDINLINE(0x2009);
#define  GUSI_COMPLETION_PROC_AOQ(proc, type) \

static  pascal void proct##Entry() \
{ proc(reinterpret_cast<type *>(GUSIGetAQ()));
#define  GUSI_COMPLETION_PROC_A1(proc, type) \
static  pascal void proct##Entry() \
{ proc(reinterpret_cast<type *>(GUSIGetAL());
#endif

SCseemgo haveanissuewith mutablefields.

(Definitionof compilerfeaturedl)+=
#if  defined(__SC_)
#define  mutable

@ <A

#define  GUSI_MUTABLE(class, field)  const_cast<class *>(this)->field

#else
#define  GUSI_MUTABLE(class, field) field
#endif

SCpretendgo supportstandardscopingrules,butis in factbrokenin somecases.

(Definitionof compilerfeaturedl)+=
#if  defined(__SC_)

#define for if (0) ; else for
#endif

@ AN



The MPW compilersdon’t predeclared.

(Definitionof compilerfeature @) += m |
#if defined(_SC_) || defined_MRC_)

#define  GUSI_NEEDS_QD QDGlobals qd;

#else

#define  GUSI_NEEDS_QD

#endif

2.2 Definition of hook handling

GUSI supportsanumberof hooks.Everyoneof themhasa differentprototype butis
passedisa GUSIHook. Hooksareencodedvith anOSType.
(Definitionof hookhandlingll = -
typedef unsigned long OSType;
typedef  void (*GUSIHook)(void);
void GUSISetHook(OSType code, GUSIHook hook);
GUSIHook GUSIGetHook(OSType code);

Currently, threehooks are supported: GUSI_SpinHook definesa function to be
calledwhen GUSI waits on an event. GUSI_ExecHook definesa function that deter-
mineswhethera file is to be considered‘executable”. GUSI_EventHook definesa
routinethat is called when a certaineventhappens. To install an eventhook, pass
GUSI_EventHook plustheeventcode.A few eventsthatis mouse-dowmmndhighlevel
eventsare handledautomaticallyby GUSI. Passingl for the hook disablesdefault
handlingof anevent.

(Definitionof hookhandlingll) += @ <A
typedef  bool (*GUSISpinFn)(bool wait);
#define  GUSI_SpinHook 'spin’

struct  FSSpec;
typedef  bool (*GUSIExecFn)(const FSSpec * file);
#define  GUSI_ExecHook  ’exec’

struct  EventRecord;
typedef void (*GUSIEventFn)(EventRecord * ev);
#define  GUSI_EventHook ’evnt’

For the purposesof the functionswho actually call the hooks, heres the direct
interface.

(Definitionof hookhandlingll) += m <
#ifdef ~ GUSI_INTERNAL
extern  GUSISpinFn gGUSISpinHook;
extern  GUSIExecFn gGUSIExecHook;
#endif /* GUSI_INTERNAL */



2.3 Definition of error handling

Like a good POSIX citizen, GUSI reportsall errorsin the errno  global variable.
This happensitherthroughthe GUSISetPosixError  routine, which storesits argu-
mentuntranslatedpr throughthe GUSISetMacError  routine, which translatesvia-
cOSerror codesinto the correctPOSIX codes. The mappingof GUSISetMacError
is not alwaysappropriatesosomeroutineswill haveto preprocessomeerrorcodes.
GUSIMapMacError returnsthe POSIXerrorcorrespondingo a MacOSerror.

The domainnameroutinesusean analogousvariableh_errmo , which is manipu-
latedwith GUSISetHostError  andGUSISetMacHostError

All routinesreturnOQ if O waspasseand-1 otherwise.
(Definitionof error handlinglill) = @ -

typedef short OSErr;

int  GUSISetPosixError(int error);

int  GUSISetMacError(OSErr  error);

int  GUSIMapMacError(OSErr  error);

int  GUSISetHostError(int error);

int  GUSISetMacHostError(OSErr error);

POSIXroutinesshouldneverseterrno  from nonzerato zero. Onthe otherhand,
it ssometimesisefulto seewhethersomeparticularregionof theprogramsettheerror
codeor not. Therefore we havesuchregionsallocatea GUSIErrorSaver — statically
which guaranteethatpreviouserrorcodesgetrestoredf necessary

(Definitionof error handlinglil) 4= m
class GUSIErrorSaver
public:
GUSIErrorSaver() { fSavedErrno = :errno; cerrno = 0; }
"GUSIErrorSaver() { if (!:erro) zerrno = fSavedErrno; }
private:

int fSavedErrmno;

h

2.4 Definition of eventhandling

GUSIHandleNextEvent( ) eventdy callinghandlersnstalledusingthe GUSI_EventHook
mechanism.

(Definitionof eventhandlinglill) = ()
void GUSIHandleNextEvent(long sleepTime);



2.5 Implementation of hook handling

Eachhook is representedby a hook variableanda pieceof codein the setand get
routine.

(Implementatiomf hookhandlingiill) = ()
_ BEGIN_DECLS
(Hookvariable<il
__END_DECLS
void GUSISetHook(OSType code, GUSIHook hook)
{
switch  (code) {
(Hooksettercod il
default:
GUSI_ASSERT_CLIENT(O,
( "llegal code %lx ('%c%c%c%c’) passed to GUSISetHook\n",
code,

(code >> 24) & Oxff,
(code >> 16) & Oxff,
(code >> 8) & Oxff,
(

code) & Oxff
Dk
break;
}
}
GUSIHook GUSIGetHook(OSType code)
{
switch  (code) {
(Hookgettercod<ill)
default:
GUSI_ASSERT_CLIENT(O,
( "llegal code %lx ('%c%c%c%c) passed to GUSIGetHook\n",
code,
(code >> 24) & Oxff,
(code >> 16) & Oxff,
(code >> 8) & Oxff,
(code) & Oxff
Dk
return  (GUSIHook) nil;
}
}
Everyhookthenhasto addto thethreeabovecodesections Hereis the spinhook.
(Hookvariable il = i -
GUSISpinFn  gGUSISpinHook;
(Hooksettercodelll) = - .-

case GUSI_SpinHook:
gGUSISpinHook = (GUSISpinFn)  hook;
break;

(Hookgettercodelil)= . .-
case GUSI_SpinHook:

return  (GUSIHook) gGUSISpinHook;



Hereis theexechook. | guessyou seethe patternnow

(Hookvariable il += ) <.
GUSIExecFn gGUSIExecHook;
(Hooksettercodelil) += a B .-

case GUSI_ExecHook:
gGUSIExecHook = (GUSIExecFn) hook;
break;

(Hookgettercodelil) += ;| <l
case GUSI_ExecHook:
return  (GUSIHook) gGUSIExecHook;

Theeventhookis somewhadtlifferentasit is awholearrayof hooks.

(Hookvariable il += i <
const short kGUSIDefaultEventMask mDownMask+highLevelEventMask;
short gGUSIEventMask kGUSIDefaultEventMask;
GUSIEventFn gGUSIEventHook[16];

(Hooksettercodelil) += i <.
case GUSI_EventHook nullEvent:
case GUSI_EventHook mouseDown:
case GUSI_EventHook mouseUp:
case GUSI_EventHook keyDown:
case GUSI_EventHook keyUp:
case GUSI_EventHook autoKey:
case GUSI_EventHook updateEvt:
case GUSI_EventHook diskEvt:
case GUSI_EventHook activateEvt:
case GUSI_EventHook + osEvt:
code -= GUSI_EventHook;
if (hook == (GUSIHook) -1) {
gGUSIEventHook[code] = (GUSIEventFn) 0;
gGUSIEventMask &= "(1 << code);
} else {
gGUSIEventHook[code] = (GUSIEventFn)  hook;
if (hook || kGUSIDefaultEventMask & (1 << code))
gGUSIEventMask |= 1 << code;
else
gGUSIEventMask &= (1 << code);

+ 4+ + + + + + + +

}

break;
case GUSI_EventHook + kHighLevelEvent:
if (hook != (GUSIHook) -1)
gGUSIEventMask |= highLevelEventMask;
else
gGUSIEventMask &= "highLevelEventMask;
break;



(Hookgettercoddlil)+=
case GUSI_EventHook
case GUSI_EventHook
case GUSI_EventHook
case GUSI_EventHook
case GUSI_EventHook
case GUSI_EventHook
case GUSI_EventHook
case GUSI_EventHook
case GUSI_EventHook
case GUSI_EventHook

return  (GUSIHook)
case GUSI_EventHook +
return  (GUSIHook)

+ 4+ + + + + + + + +

2.6

nullEvent:
mouseDown:
mouseUp:
keyDown:
keyUp:
autoKey:
updateEvt:
diskEvt:
activateEvt:
OSEvt:
gGUSIEventHook[code
kHighLevelEvent:
((gGUSIEventMask

- GUSI_EventHook];

& highLevelEventMask)

Implementation of error handling

(Implementatiorf error handlingiill)=

int  GUSISetPosixError(int
{

error)

if (error > 0) {
errno = error;
return  -1;

} else if (error < 0) {
errno = EINVAL,
return  -1;

} else
return  0;

- .



(Implementatiomf error handlingiil)+=

inline

{

int

int  GUSIErrorMapping(OSErr

GUSI_MESSAGE(("Error
return  posixError;

MacOS %d

GUSIMapMacError(OSErr  error)
switch  (error)  {
case nokErr:

return  0;
case OpWrErr:
case wrPermErr:

return  GUSIErrorMapping(error,
case bdNamErr:

return  GUSIErrorMapping(error,
case afpObjectTypekErr:

return  GUSIErrorMapping(error,
case fnfErr:
case dirNFErr:

return  GUSIErrorMapping(error,
case dupFNErr:
return  GUSIErrorMapping(error,

case dirFulErr:

case dskFulErr:
return  GUSIErrorMapping(error,

case fBsyErr:
return

case tmfoErr:
return  GUSIErrorMapping(error,

case fLckdErr:

case permErr:

case afpAccessDenied:

case kOTAccessErr: *
return  GUSIErrorMapping(error,

case WPrErr:

case vLckdErr:

GUSIErrorMapping(error,

return  GUSIErrorMapping(error,
case badMovErr:

return  GUSIErrorMapping(error,
case diffVolErr:

return  GUSIErrorMapping(error,
case openFailed:

return  GUSIErrorMapping(error,

case duplicateSocket:
case kOTAddressBusyErr: *
return  GUSIErrorMapping(error,
case connectionTerminated:
return  GUSIErrorMapping(error,
case commandTimeout:
return  GUSIErrorMapping(error,
case ipBadLapErr:
case ipBadCnfgErr:

@ <l

error, int  posixError)

-> POSIX %d\n", error,  posixError));

EPERM);
ENAMETOOLONG);

ENOTDIR);

ENOENT);

EEXIST);

ENOSPC);
EBUSY);

ENFILE);

-3152 Missing
EACCES);

access permission
EROFS);

EINVAL);

EXDEV);

ECONNREFUSED);

-3172 Address requested
EADDRINUSE);

is already in use

ECONNREFUSED);

ETIMEDOUT);

*

*



case ipNoCnfgErr:
case ipLoadErr:

return  GUSIErrorMapping(error,
case memFullErr:

return  GUSIErrorMapping(error,

case KOTNoAddressErr: [* -3154 No address was specified

case kOTOutStateErr: f* -3155 Call issued in wrong state
return  GUSIErrorMapping(error, ENOTCONN);

case KOTFlowErr: [* -3161 Provider is flow-controlled
return  GUSIErrorMapping(error, EWOULDBLOCK);

case KkOTNotSupportedErr: /¥ -3167 Commandis not supported
return  GUSIErrorMapping(error, EOPNOTSUPP);

case kOTCanceledErr: /¥ -3180 The command was cancelled
return  GUSIErrorMapping(error, ECANCELED);

case KEPERMErr: /¥ Permission  denied */
return  GUSIErrorMapping(error, EPERM);

case KENOENTEtr: ¥ No such file or directory
return  GUSIErrorMapping(error, ENOENT);

case KEINTREtr: ¥ Interrupted system service */
return  GUSIErrorMapping(error, EINTR);

case KEIOErr: * /0 error */
return  GUSIErrorMapping(error, EIO);

case KENXIOErr: ¥ No such device or address */
return  GUSIErrorMapping(error, ENXIO);

case KEBADFErr: /¥ Bad file  number */
return  GUSIErrorMapping(error, EBADF);

case KEAGAINErT: [* Seems to be returned for refused connections
return  GUSIErrorMapping(error, ECONNREFUSED);

case KENOMEMEirr: /¥ Not enough space
return  GUSIErrorMapping(error, ENOMEM);

case KEACCESErr: /¥ Permission  denied
return  GUSIErrorMapping(error, EACCES);

case KEFAULTErr: /¥ Bad address
return  GUSIErrorMapping(error, EFAULT);

case KEBUSYErr: [*  Device or resource busy */
return  GUSIErrorMapping(error, EBUSY);

case KEEXISTErr: ¥ File exists
return  GUSIErrorMapping(error, EEXIST);

case KENODEVErr: ¥ No such device
return  GUSIErrorMapping(error, ENODEV);

case KEINVALErr: ¥ Invalid  argument
return  GUSIErrorMapping(error, EINVAL);

case KENOTTYErr: /¥ Not a character  device
return  GUSIErrorMapping(error, ENOTTY);

case KEPIPEErr: ¥ Broken pipe */
return  GUSIErrorMapping(error, EPIPE);

case KERANGEErr: ¥ Message size too large for STREAM
return  GUSIErrorMapping(error, ERANGE);

case KEWOULDBLOCKEtrr:
return  GUSIErrorMapping(error, EWOULDBLOCK);

case KEALREADYEtr: *
return  GUSIErrorMapping(error, EALREADY);

case KENOTSOCKErr: ¥ Socket operation on non-socket
return  GUSIErrorMapping(error, ENOTSOCK);

ENETDOWN);

ENOMEM);

*

*

*

*

*

*

*

*

*

*

*

*
*

*

*

*



case KEDESTADDRREQErr: /¥ Destination address  required
return  GUSIErrorMapping(error, EDESTADDRREQ);

case KEMSGSIZEErr: /¥ Message too long */
return  GUSIErrorMapping(error, EMSGSIZE);

case KEPROTOTYPEEtr: /¥ Protocol wrong type for socket
return  GUSIErrorMapping(error, EPROTOTYPE);

case KENOPROTOOPTErr: /¥ Protocol not available
return  GUSIErrorMapping(error, ENOPROTOOPT);

case KEPROTONOSUPPORTErT: /¥ Protocol  not supported
return  GUSIErrorMapping(error, EPROTONOSUPPORT);

case KESOCKTNOSUPPORTErr: /¥ Socket type not supported
return  GUSIErrorMapping(error, ESOCKTNOSUPPORT);

case KEOPNOTSUPPErr: /¥ Operation not supported on socket
return  GUSIErrorMapping(error, EOPNOTSUPP);

case KEADDRINUSEErr: /¥ Address already in use
return  GUSIErrorMapping(error, EADDRINUSE);

case KEADDRNOTAVAILEtr: /¥ Can't assign requested address
return  GUSIErrorMapping(error, EADDRNOTAVAIL);

case KENETDOWNErr: /¥ Network is down */
return  GUSIErrorMapping(error, ENETDOWN);

case KENETUNREACHErr: ¥ Network is unreachable
return  GUSIErrorMapping(error, ENETUNREACH);

case KENETRESETErr: /¥ Network dropped connection on reset *
return  GUSIErrorMapping(error, ENETRESET);

case KECONNABORTEDEtr: /¥ Software caused connection  abort
return  GUSIErrorMapping(error, ECONNABORTED);

case KECONNRESETErr: [*  Connection reset by peer
return  GUSIErrorMapping(error, ECONNRESET);

case KENOBUFSErr: ¥ No buffer space available */
return  GUSIErrorMapping(error, ENOBUFS);

case KEISCONNEtr: /¥ Socket is already connected */
return  GUSIErrorMapping(error, EISCONN);

case KENOTCONNErr: /¥ Socket is not connected */
return  GUSIErrorMapping(error, ENOTCONN);

case KESHUTDOWNErr: [* Can't send after socket shutdown */
return  GUSIErrorMapping(error, ESHUTDOWN);

case KETOOMANYREFSErr: ¥ Too many references: can't splice
return  GUSIErrorMapping(error, ETOOMANYREFS);

case KETIMEDOUTErr: /¥ Connection timed out */
return  GUSIErrorMapping(error, ETIMEDOUT);

case KECONNREFUSEDErr: /¥ Connection  refused
return  GUSIErrorMapping(error, ECONNREFUSED);

case KEHOSTDOWNEtr: /¥ Host is down */
return  GUSIErrorMapping(error, EHOSTDOWN);

case KEHOSTUNREACHErr: /¥ No route to host
return  GUSIErrorMapping(error, EHOSTUNREACH);

case KEINPROGRESSErr: *
return  GUSIErrorMapping(error, EINPROGRESS);

case KESRCHErr: * *
return  GUSIErrorMapping(error, ESRCH);

default:
return  GUSIErrorMapping(error, EINVAL);

}

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*



int  GUSISetMacError(OSErr  error)
{

}

h_errno is definedhere.

(Implementatiomf error handlingiil)+=
int h_errno;

return  GUSISetPosixError(GUSIMapMacError(error));

int  GUSISetHostError(int error)

{
if (error)  {
h_errno = error;
return  -1;
} else
return  0;
}
int  GUSISetMacHostError(OSErr error)
{
switch  (error)  {
case nokErr:
return  0;

case nameSyntaxErr:

case noNameServer:

case authNameErr:
h_errno = HOST_NOT_FOUND;
break;

case noResultProc:

case dnrErr:

default:
h_errno = NO_RECOVERY;
break;

case nOANsErr:

case outOfMemory:
h_errno = TRY_AGAIN;
break;

}

return  -1;



2.7 Implementation of eventhandling

{Implementatiorf eventhandlingil)=
void GUSIHandleNextEvent(long sleepTime)
{

EventRecord event;

if (WaitNextEvent(gGUSIEventMask, &event, sleepTime,  nil))
switch  (event.what) {
case mouseDown:
if  (lgGUSIEventHook[mouseDown]) {
WindowPtr  win;

if  (FindWindow(event.where, &win) == inSysWindow)
SystemClick(&event, win);
return;
}
break;
case kHighLevelEvent:
AEProcessAppleEvent(&event); Il lgnore errors
return;

}

if  (gGUSIEventHook[event.what])
gGUSIEventHook[event.what](&event);






Chapter 3

Threadand Processstructures

This sectiondefineshe processandthreadswitchingengineof GUSI.

In someexecutionervironments,completionroutinesexecuteat interruptlevel.
GUSI thereforeis designedso all informationneededo operatefrom interruptlevel
is accessiblérom a GUSISocket . Thisinformationis separatedhto per-processlata,
collectedn GUSIProcess , andper-threadiata,collectedn GUSIContext . GUSIProcess
is alwaysa singleton,while GUSIContext is a singletonif threadingis disabled,and
hasmultipleinstancesf threadings enabled By delegatingheGUSIContext creation
procesgo aninstanceof a GUSIContextFactory , we gainsomeextraflexibility .

As soonas GUSI hasstartedan asynchronousgall, it calls the Wait() member
functionof its context.msec will setatime limit afterwhichthecall will returnin any
case ExceptionakventsnayalsocauseGUSIWait to return,soit is notsafeto assume
thatthecall will havecompletecuponreturn.

(GUSIContext.l)=
#ifndef ~_GUSIContext_
#define _GUSIContext_

#include  <errno.h>
#include  <sys/cdefs.h>

#include  <sys/signal.h>

#include  <MacTypes.h>
#include  <Threads.h>

_ BEGIN_DECLS

(Definitionof threadmanagethook <l
__END_DECLS

#ifndef ~ GUSI_SOURCE

typedef struct  GUSIContext GUSIContext;
#else

#include  "GUSISpecific.h"

#include  "GUSIBasics.h"
#include  "GUSIContextQueue.h"
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#include  <Files.h>
#include  <Processes.h>
#include  <OSUtils.h>

{Namedroppingfor file GUSIContexXill)

(Definitionof classGUSIThreadManagerProxy Il
(Definitionof classGUSIProcess [l
(Definitionof classGUSIContext [l
(Definitionof classGUSIContextFactory [l
(Definitionof 10 wrapperJill)

{Inline memberfunctionsfor file GUSIConteXill)
#endif /* GUSI_SOURCEY/
#endif /* _GUSIContext_ */

(GUSIContext.clil)=
#include  "GUSlInternal.h"
#include  "GUSIContext.h"
#include  "GUSIDiag.h"
#include  "GUSISignal.h"
#finclude  "GUSIConfig.h"

#include  <errno.h>
#include  <signal.h>

#include  <EPPC.h>
#include  <LowMem.h>
#include  <AppleEvents.h>
#include  <QuickDraw.h>
#include  <Devices.h>

#include  <utility>
#include  <memory>

GUSI_USING_STD_NAMESPACE

{Implementatiorof completiorhandlindill)

3.1 Definition of completionhandling

GUSIContext is heavily circular both with classesleclaredhereinandin otherfiles.
Thereforewe startby declaringafew classnames.

(Namedroppingfor file GUSIContexXil)= ()
class GUSISocket;
class GUSIContext;
class GUSIProcess;
class GUSISigProcess;
class GUSISigContext;



A GUSIProcess containsall thedataneededo wakeup aprocess:
e TheProcessSerialNumber  of the process.
e TheThreadTaskRef if threadsareenabled.

e Thecontentof the A5 register

Thesoleinstancenf GUSIProcess is obtainedoy calling GUSIProcess::Instance()
Interruptlevel prceduresnay accesghe applications A5 registereithermanually
by calling GetA5 or simply by declaringa GUSIProcess::A5Saver  in ascope.

(Definitionof classGUSIProcess )= ()
class GUSIProcess {
public:
static  GUSIProcess * Instance();
void GetPSN(ProcessSerialNumber * psn);
void AcquireTaskRef();
ThreadTaskRef GetTaskRef();
long GetA5();
bool Threading();
void Yield(bool  wait);
void Wakeup();
GUSISigProcess  * SigProcess()  { return  fSigProcess; }
(Definitionof classGUSIProcess::A5Saver Il
protected:

friend class GUSIContext;

GUSIProcess(bool  threading);

int fReadyThreads;
GUSISigProcess  * fSigProcess;
private:

(Privatissimaof GUSIProcess Il
%
A GUSIProcess::AbSaver is a classdesignedo restorethe processA5 register
for thescopeof its declarationlt is typically declaredvith aGUSISocket * argument,
asthatis what'smostlikey to beavailablein acompletionprocedure.

(Definitionof classGUSIProcess::A5Saver  ll)= ()
class AbSaver {
public:
A5Saver(long  processA5);
A5Saver(GUSIContext ~ * context);
A5Saver(GUSIProcess  * process);
"A5Saver();
private:
long fSavedAb5;

h



A GUSIContext gatherghreadrelateddata.ThecentraloperatioronaGUSIContext
is Wakeup() . If theprocesss notasleepvhenWakeup() is called,it is markedfor de-
ferredwakeup.

A GUSIContext caneitherbe createdrom anexistingthreadmanagefhreadID
or by specifyingthe parametergor aNewThread call.

Current()  returnsthe currentGUSIContext . Setup() initializesthedefaultcon-
textfor eitherthethreadingor thenon-threadingnodel.

Yield() suspendthecurrentproces®rthreaduntil somethingnterestinchappens
if wait istrue]l. If [[wait isfalse ,Yield) switchesputdoesnotsuspendFor
an ordinary threadcontext, Yield() ~ simply yields the thread. For the contextin a
non-threadingapplication,Yield()  doesa WaitNextEvent() . Forthe mainthread
context,Yield() doesboth.

Done() testswhetherthe threadhasterminatedyet. If join is set,the calleris
willing to wait. Result()  returnsthe defaultlocationto storethe threadresultif no
otheris specified.

By default,a contextis joinable. Calling Detach() will causethe contextto be
destroyedautomaticallyuponthreadtermination,andjoins are no longerallowed. A
joinablecontextwill notbedestroyedautomaticallybeforethe endof the program so
you will haveto call Liquidate() to do that.

SetSwitchin , SetSwitchOut , andSetTerminator ~ setper-threadiserswitchand
terminationproceduresSwitchin , SwitchOut , andTerminate call the userdefined
procedureshenperformtheir ownactions.

(Definitionof classGUSIContext Il)= ()
class GUSIContext : public  GUSISpecificTable {
public:

friend class GUSIProcess;
friend class GUSIContextFactory;

ThreadID ID() { return fThreadID; }
virtual  void Wakeup();

void ClearWakeups() { fWakeup = false; }
GUSIProcess * Process() { return fProcess; }
void Detach() { fFlags |= detached; }
void Liquidate();

OSErr Error() { return fError; }
bool Done(bool join);

void * Result() { return fResult; }
GUSISigContext  * SigContext(){ return  fSigContext; }
static  GUSIContext * Current() {  return sCurrentContext; }
static  GUSIContext * Lookup(ThreadID id);

static  void Setup(bool  threading);

static  bool Yield(bool  wait);

static  void SigWait(sigset_t sigs);

static  void SigSuspend();

static  bool Raise(bool  allSigs = false);

static  sigset_t Pending();

static  sigset_t Blocked();

void  SetSwitchin(ThreadSwitchProcPtr switcher, void *switchParam);
void  SetSwitchOut(ThreadSwitchProcPtr switcher, void *switchParam);

void  SetTerminator(ThreadTerminationProcPtr terminator, void *terminationParam);



static  GUSIContextQueue::iterator begin) { return  sContexts.begin(); }

static  GUSIContextQueue::iterator end() { return sContexts.end(); }
static  void LiquidateAll() {  sContexts.LiquidateAll(); }
protected:

(Friendsof GUSIContext [l

GUSIContext(ThreadID id);

GUSIContext(
ThreadEntryProcPtr threadEntry, void *threadParam,
Size stackSize, ThreadOptions  options = kCreatelfNeeded,
void **threadResult = nil, ThreadlD *threadMade = nil);

virtual ~ void  Switchin();
virtual ~ void  SwitchOut();
virtual ~ void Terminate();

(Privatissimaof GUSIContext [l

%
GUSIContext instancesrecreatedoy instance®f GUSIContextFactory
(Definitionof classGUSIContextFactory )= ()
class GUSIContextFactory  {
public:
static  GUSIContextFactory ~ * Instance();
static  void Setlnstance(GUSIContextFactory * instance);
virtual GUSIContext * CreateContext(ThreadID id);
virtual GUSIContext * CreateContext(
ThreadEntryProcPtr threadEntry, void *threadParam,
Size stackSize, ThreadOptions  options = kCreatelfNeeded,
void **threadResult = nil, ThreadlD *threadMade = nil);
virtual ~ "GUSIContextFactory();
protected:
GUSIContextFactory();
%

To maintaincorrectstate we haveto remaininformedwhichthreadis active,sowe

installall sortsof hooks.Clientshaveto usethe C++ interfaceor call GUSINewThread,

GUSISetThreadSwitche r, and GUSISetThreadTermina tor . insteadof the thread

manageroutines.

(Definitionof threadmanagethook il = ()
OSErr GUSINewThread(ThreadStyle threadStyle, ThreadEntryProcPtr threadEntry, void *threadParam,  Size stackSize,
OSErr GUSISetThreadSwitcher(ThreadID thread,  ThreadSwitchProcPtr threadSwitcher, void  *switchProcParam, Boolear
OSErr GUSISetThreadTerminator(ThreadID thread,  ThreadTerminationProcPtr threadTerminator, void *terminationProcPar



Many asynchronousallstakethe samestyle of I1/0O parameteblock andthuscan
be handledby the samecompletionprocedure.StartlO  preparesa parameteblock
for asynchronou$/O; FinishlO  waitsfor the /O to complete. The parameteblock
hasto bewrappedn a GUSIIOPBWrapper .

(Definitionof 10 wrapperdil) = (]
void GUSIStartlO(IOParam  * pb);
OSErr GUSIFinishlO(IOParam ~ * pb);
OSErr GUSIControl(IOParam ~ * pb);
template  <class PB> struct ~ GUSIIOPBWrapper {
GUSIContext *  fContext;
PB fPB;

GUSIIOPBWrapper() {
GUSIIOPBWrapper(const  PB & pb) { memcpy(&fPB, &pb, sizeof(PB));

PB * operator->(){ return  &fPB;

void  StartlO() { GuUSIStartlO(reinterpret_cast<lOParam *>(&fPB));
OSErr FinishlO() { return  GUSIFinishlO(reinterpret_cast<lOParam *>(&fPB));
OSErr Control() { return  GUSIControl(reinterpret_cast<lOParam *>(&fPB));

%
Ultimately, we will call throughto the threadmanagerbutif anapplicationuses
foreignsourcef threadswe might haveto go throughindirections.

(Definitionof classGUSIThreadManagerProxy  Ill)= ()
class GUSIThreadManagerProxy  {
public:

virtual ~ OSErr NewThread(ThreadStyle threadStyle, ThreadEntryProcPtr threadEntry, void *threadPara
virtual OSErr SetThreadSwitcher(ThreadID thread,  ThreadSwitchProcPtr threadSwitcher, void

virtual OSErr SetThreadTerminator(ThreadID thread,  ThreadTerminationProcPtr

virtual ~ "GUSIThreadManagerProxy() {

static  GUSIThreadManagerProxy  * Instance();
protected:

GUSIThreadManagerProxy() {

static  GUSIThreadManagerProxy * Makelnstance();

3.2 Implementation of completion handling

Instance()  returnsthesoleinstanceof GUSIProcess , creatingit if necessary

(Privatissimaof GUSIProcess )= - .-
static GUSIProcess * sinstance;
(Implementatiorof completiorhandlinglill) = - -

GUSIProcess * GUSIProcess::sInstance;

threadTerminator,

*switcl
v



(Inline memberfunctionsfor file GUSIContexil)= - .-
inline  GUSIProcess * GUSIProcess::Instance()

{
if  ('sInstance)
sinstance = new GUSIProcess(GUSIContext::sHasThreading);
return  sinstance;
}
All of theinformationstoredin a GUSIProcess is staticandread-only
(Privatissimaof GUSIProcess l)+= i <
ProcessSerialNumber fProcess;
ThreadTaskRef fTaskRef;
long fA5;
bool fWillSleep;
bool fDontSleep;
(Inline memberfunctionsfor file GUSIContexXiill) += ) <. .-
inline  void GUSIProcess::GetPSN(ProcessSerialNumber * psn)
{ *psn = fProcess; }
inline  void GUSIProcess::AcquireTaskRef()
{ GetThreadCurrentTaskRef(&fTaskRef); }
inline  ThreadTaskRef GUSIProcess::GetTaskRef()
{ return  fTaskRef; }
inline  long GUSIProcess::GetA5()
{ return fA5; }
inline  bool GUSIProcess:: Threading()
{ return  fTaskRefl=0;}
(Implementatiorof completiorhandlinglill) += ) <.
GUSI_NEEDS_QD
GUSIProcess::GUSIProcess(bool threading)
{

GetCurrentProcess(&fProcess);
fA5 = (long) LMGetCurrentA5();
if  (threading)

AcquireTaskRef();

else
fTaskRef = 0;

it (*(GrafPtr *) fA5 I= &qd.thePort)
InitGraf(&qd.thePort);

fReadyThreads = 0;
fwillSleep = false;
fDontSleep = false;
fSigProcess=  GUSISigFactory::Instance()->CreateSigProcess();



An A5Saver is trivially implementedutit simplifiesbookkeeping.

(Inline memberfunctionsfor file GUSIContexXil)+=

inline  GUSIProcess::A5Saver::A5Saver(long processAb)

{ fSavedA5 = SetA5(processA5); }
inline  GUSIProcess::A5Saver::A5Saver(GUSIProcess * process)
{ fSavedA5 = SetA5(process->GetA5()); }
inline  GUSIProcess::A5Saver::A5Saver(GUSIContext *context)

{ fSavedA5 = SetA5(context->Process()->GetA5()); }
inline  GUSIProcess::A5Saver::"A5Saver()
{  SetA5(fSavedA5); }
GUSIContext::Setup() initializesthe defaultcontext.
{Implementatiorf completiorhandlingill) +=
void  GUSIContext::Setup(bool threading)
{
bool wasThreading = sHasThreading;
if (threading)
sHasThreading = true;
if  ('sCurrentContext)
sCurrentContext =

new GUSIContext(kApplicationThreadID);
else if (wasThreading  && threading)  {
{Upgradeapplicationcontexto threadindill)

}
}

- <.

Sometimesve only recognizethatwe needthreadingafterthe applicationcontext
hasalreadybeencreated.Assuminga disciplineduseof threadswe canassumehat
the currentcontextis still the applicationcontext,so all we haveto do is to setthe

threadswitcherfor it.

(Upgradeapplicationcontexto threadindil) =
GUSIThreadManagerProxy::Instance()->SetThreadSwitcher(

kApplicationThreadID, (ThreadSwitchProcPtr)GUSIThreadSwitchlin,
GUSIThreadManagerProxy::Instance()->SetThreadSwitcher(
kApplicationThreadID, (ThreadSwitchProcPtr)GUSIThreadSwitchOut,

GUSIProcess::Instance()->AcquireTaskRef();

sCurrentContext,

sCurrentContext,

true);

false);



At this point,we needto introduceall the privatedataof a GUSIContext .

fThreadID storeghethreadmanagethreadiD.

fProcess keepsa pointerto the processstructure,so completionroutinescan
getatit.

sCurrentContext  alwayspointsatthe currentcontext.
sContexts containsaqueueof all contexts.
sHasThreads remindsuswhetherwe arethreadingor not.

Sincewe defineout own switch-inandterminationproceduresywe haveto keep
userspecifiedorocedures fSwitchinProc  , fSwitchOutProc  , andfTerminateProc
andtheirparameters fSwitchinParam , fSwitchOutParam , andfTerminateParam
sowe cancall throughto themfrom our procedures.

fJoin containghecontextwaiting for usto die;

done remindsusif thethreadis still alive. detached guaranteeghatwe will
neverwait for thatthreadanymore.

Lastof all, we keepthe globalerrorvariablesrmo andh_ermo for eachcon-
textin thefErrno  andfHostErmo  fields.

(Privatissimaof GUSIContext )= -
ThreadID fThreadID;
GUSIProcess * fProcess;
GUSIContext * fNext;
GUSISigContext  * fSigContext;
ThreadSwitchProcPtr fSwitchInProc;
ThreadSwitchProcPtr fSwitchOutProc;
ThreadTerminationProcPtr fTerminateProc;
void * fSwitchInParam;
void * fSwitchOutParam;
void * fTerminateParam;
void * fResult;
GUSIContext * fJoin;
enum {

done =1 << 0,

detached= 1 << 1,

asleep =1<<2
2
char fFlags;
bool fWakeup;
OSErr fError;
int fErrno;
int fHostErmo;
class Queue : public GUSIContextQueue {
public:

void  LiquidateAll();

“Queue() { LiquidateAll(); }



static  Queue sContexts;

static GUSIContext * sCurrentContext;

static  bool sHasThreading;

({Implementatiorf completiorhandlinglill) += <.
GUSIContext::Queue GUSIContext::sContexts;

GUSIContext * GUSIContext::sCurrentContext;

bool GUSIContext::sHasThreading;

TheGUSIContext constructotinks the contextinto the queueof existingcontexts
andinstallstheappropriatehreachooks.Wesplit thisinto two routines:StartSetup()
doesstaticsetupbeforethethreadd is determinedFinishSetup() ~ doesthequeueing.
(Privatissimaof GUSIContext Il)+= ) <IN

void  StartSetup();
void  FinishSetup();

(Implementatiorof completiorhandlingiill) += | <
extern int h_errno;

void GUSIContext::StartSetup()

{
fSwitchInProc = 0
fSwitchOutProc = 0
fTerminateProc = 0
fErro = ermno;
fHostErrmo = h_ermo;
fJoin = il
fError = 0
fFlags = 0
fWakeup = false;
}
void  GUSIContext::FinishSetup()
{
fProcess = GUSIProcess::Instance();
fSigContext =
GUSISigFactory::Instance()->CreateSigContext(
sCurrentContext ? sCurrentContext->fSigContext : o)

++fProcess->fReadyThreads;
sContexts.push(this);
if (sHasThreading)  {

GUSIThreadManagerProxy::Instance()->SetThreadSwitcher(fThreadID, (ThreadSwitchProcPtr)GUSIThrea
GUSIThreadManagerProxy::Instance()->SetThreadSwitcher(fThreadID, (ThreadSwitchProcPtr)GUSIThrea
if (fThreadlD  != kApplicationThreadID)

GUSIThreadManagerProxy::Instance()->SetThreadTerminator(fThreadID

}
GUSI_MESSAGE(("Create  #%d\n", fThreadID));

(ThreadTerminationProcPt



The preexistinghreadconstructoiis now simpleto define.
(Implementatiorof completiorhandlinglil) +=

GUSIContext::GUSIContext(ThreadID id)
{

StartSetup();

fThreadlD = id;

FinishSetup();
}

And sois the creationcontructor cometo think of it.

(Implementatiorof completiorhandlingil)+=
GUSIContext::GUSIContext(ThreadEntryProcPtr threadEntry, void
Size stackSize, ThreadOptions  options, ~ void ** result,

{
StartSetup();
if  (‘result)
result = &fResult;
fError = GUSIThreadManagerProxy::Instance()->NewThread(
kCooperativeThread, threadEntry, threadParam,
stackSize, options, result, &fThreadID);
if (thread)
*thread = fThreadID;
if  (fError)
return;
FinishSetup();
}

GUSIContext::.Looku  p() doesalinearsearch.
(Implementatiorof completiorhandlinglil) +=

GUSIContext * GUSIContext::Lookup(ThreadID id)
{
for  (GUSIContextQueue::iterator context = begin(); context
if  (context->fThreadID == id)
return  *context;
return  nil;
}

Destructionof aGUSIContext requiressomecleanup.

(Privatissimaof GUSIContext l)+=
"GUSIContext();

(Implementatiorof completiorhandlingil) +=
GUSIContext::"GUSIContext()
{

}

sContexts.remove(this);

= .-

. < .-
*threadParam,
ThreadlD * thread)

= .-

I= end(); ++context)

- .

- <.



Furthermoreat the endof an application,we needsomeglobal cleanup. This is
especiallytruefor MPW tools.
(Implementatiorof completiorhandlinglill) += | <.
void GUSIContext::Queue::LiquidateAll()

{
while  ('empty())
front()->Liquidate();

}
void  GUSIContext::Liquidate()
{
GUSI_MESSAGE4(("GUSIContext::Queue::Liquidate %08x\n",  fThreadID));
switch  (fThreadID)  {
case KkApplicationThreadID: /I Main thread, restore  switchers
if (sHasThreading)  {
SetThreadSwitcher(fThreadID, fSwitchInProc, fSwitchInParam, true);
SetThreadSwitcher(fThreadID, fSwitchOutProc, fSwitchOutParam, true);
}
break;
default: /I Other thread, terminate
if ('(fFlags & done)) {
ThreadState  state;
GetThreadState(fThreadID, &state);
if (state != kStoppedThreadState)
--fProcess->fReadyThreads;
DisposeThread(fThreadID, nil,  false);
}
break;
}
delete this;
}

GUSIContext::Wakeup — awakens context.In everyasynchronousall, thereis a
risk of raceconditionsj.e.,thecall completedeforethethread/processakingit goes
to sleep.For threadswe canhandlethis caseby checkingfor a wakeupin the switch
out procedurganideadueto Quinn).

(Implementatiorf completiorhandlinglill) += <l
void GUSIContext::Wakeup()
{
GUSI_MESSAGE(("Wakeup #%d\n", fThreadID));
if (fThreadlD  && fThreadlD != kApplicationThreadID) {
fWakeup = true;
SetThreadReadyGivenTaskRef(Process()->GetTaskRef(), fThreadID);
}

Process()->Wakeup();



The codefor processess quite complex.Therearethreecasedor a wakeup:

o If the processto be wokenup is not the currentprocesswe cansimply call
WakeUpProcess .

¢ Otherwisejf fWillSleep  hasnotyetbeenset,we canpreventheprocesgrom
goingto sleepby settingfDontSleep

¢ In therarecasewherethatdoesnotwork, we postanull event.(An ideadueto
GeorgeWarner).

(Implementatiorof completiorhandlinglil) += | < .-
void GUSIProcess::Wakeup()
{
ProcessSerialNumber we;
Boolean same;

we.highLongOfPSN = 0;
we.lowLongOfPSN = kCurrentProcess;
if  ('SameProcess(&fProcess, &we, &same) && !same) {
GUSI_SMESSAGE("WakeUpProcess\n");
GUSI_CASSERT_EXTERNAL(!WakeUpProcess(&fProcess));
} else if (fWillSleep) {
GUSI_SMESSAGE("DontSleep\n");
fDontSleep = true;
} else {
GUSI_SMESSAGE("PostEvent\n");
PostEvent(nullEvent, 0);

}
Thethreadwrappersarefairly trivial.

(Implementatiorof completiorhandlinglill) += ) <.
OSErr GUSINewThread(ThreadStyle, ThreadEntryProcPtr threadEntry, void *threadParam,  Size stackSize,  ThreadOptior
{
GUSIContext * context = GUSIContextFactory::Instance()->CreateContext(
threadEntry, threadParam,  stackSize, options,
threadResult, threadMade);
OSErr err = context->Error();
if (err)
context->Liquidate();
return  err;



(Implementatiorof completiorhandlingiill) += ) <.
static  auto_ptr<GUSIContextFactory> sGUSIContextFactory;

GUSIContextFactory ~ * GUSIContextFactory::Instance()

{
if  ('sGUSIContextFactory.get())
Setlnstance(new  GUSIContextFactory());
return  sGUSIContextFactory.get();
}
void GUSIContextFactory::Setinstance(GUSIContextFactory * instance)
sGUSIContextFactory = auto_ptr<GUSIContextFactory>(instance);
}
GUSIContextFactory::GUSIContextFactory()
{
}
GUSIContextFactory::"GUSIContextFactory()
{
}
(Friendsof GUSIContext Il)= m .-

friend class GUSIContextFactory;

(Implementatiorof completiorhandlingiill) += ) < -
GUSIContext * GUSIContextFactory::CreateContext(
ThreadEntryProcPtr threadEntry, void *threadParam,

Size stackSize, ThreadOptions  options,  void **threadResult, ThreadID *threadMade
)
{
GUSIContext::Setup(true);
return  new GUSIContext(threadEntry, threadParam,  stackSize, options,
threadResult, threadMade);
}
GUSIContext * GUSIContextFactory::CreateContext(ThreadID threadMade)
{

GUSIContext::Setup(true);

return  new GUSIContext(threadMade);



Thethreadswitcherdispatcheso the appropriateanemberfunction.
(Implementatiorof completiorhandlinglil) += - < .-
OSErr GUSISetThreadSwitcher(ThreadID thread,  ThreadSwitchProcPtr threadSwitcher, void  *switchProcParam, bool i

{
GUSIContext * context;

if  (!(context = GUSIContext::Lookup(thread)))
return  GUSIThreadManagerProxy::Instance()->SetThreadSwitcher(thread, threadSwitcher, switchProcParam,
if  (inOrOut)
context->SetSwitchIn(threadSwitcher, switchProcParam);
else
context->SetSwitchOut(threadSwitcher, switchProcParam);
return  nokErr;
}
void GUSIContext::SetSwitchin(ThreadSwitchProcPtr switcher,  void *switchParam)
{
fSwitchInProc = switcher;
fSwitchInParam= switchParam;
}
void  GUSIContext::SetSwitchOut(ThreadSwitchProcPtr switcher,  void *switchParam)
{
fSwitchOutProc = switcher;
fSwitchOutParam= switchParam;
}
Similar for thethreadterminator
(Implementatiorof completiorhandlinglil) += | < .-
OSErr GUSISetThreadTerminator(ThreadID thread,  ThreadTerminationProcPtr threadTerminator, void *terminationProcPar
{
GUSIContext * context;
if  (!(context = GUSIContext::Lookup(thread)))
return  GUSIThreadManagerProxy::Instance()->SetThread Terminator(thread, threadTerminator, terminationProcP
context->SetTerminator(thread Terminator, terminationProcParam);
return  nokErr;
}
void GUSIContext::SetTerminator(ThreadTerminationProcPtr terminator, void *terminationParam)
{

fTerminateProc = terminator;
fTerminateParam= terminationParam;



Thehooks,afterhavingperformedheir task,call throughto userdefinedhooks.
<.

(Implementatiorf completiorhandlinglill) +=
#if GENERATING68K&& GENERATINGCFM
#define  CallThreadSwitchProc(userRoutine,

CallUniversalProc((userRoutine),
#define
CallUniversalProc((userRoutine),
#else
#define  CallThreadSwitchProc(userRoutine,
(*userRoutine)((thread), (context))
#define
(*userRoutine)((thread),
#endif

(context))

CallThreadTerminationProc(userRoutine,

CallThreadTerminationProc(userRoutine,

thread,  context) \
uppThreadSwitchProclnfo, (thread)
thread, context) \
uppThreadTerminationProclinfo,

thread,  context) \

thread, context) \

(thread),

, (context))

(context))

The threadswitcherupdateshe pointerto the currentcontextand switchesthe

globalerrorvariables.

(Friendsof GUSIContext l)-+=
friend  pascal
friend  pascal

(Implementatiorof completiorhandlingill) +=
pascal void GUSIThreadSwitchin(ThreadID,

{
}

void  GUSIContext::Switchin()
{

context->Switchin();

if  (sCurrentContext I= this)

GUSI_MESSAGE(("Yield  #%d -> #%d\n",

= this;
fErrno;

fHostErmo;

sCurrentContext
errno
h_errno

if (fFlags & asleep) {
fFlags &= "asleep;
++fProcess->fReadyThreads;

}

if  (fSwitchinProc)

CallThreadSwitchProc(fSwitchInProc,

void GUSIThreadSwitchin(ThreadID
void GUSIThreadSwitchOut(ThreadID

) <.

GUSIContext *
GUSIContext

thread,
thread,

context);
*context);

- <.

GUSIContext * context)

sCurrentContext->fThreadID,

fThreadID,  fSwitchinParam);

fThreadID));



Whenwe areswitchedout, we checkwhethewe shouldwakeup againright away

(Implementatiorof completiorhandlinglill) += ) <.
pascal void GUSIThreadSwitchOut(ThreadID, GUSIContext * context)
{

context->SwitchOut();
}
void  GUSIContext::SwitchOut()
{
if  (fSwitchOutProc)
CallThreadSwitchProc(fSwitchOutProc, fThreadID,  fSwitchOutParam);
fErrmo = ermo;
fHostErrmo = h_ermo;
ThreadTaskRef taskRef = Process()->GetTaskRef();
ThreadState state;
if (!GetThreadStateGivenTaskRef(taskRef, fThreadID,  &state))
if (state == kStoppedThreadState)
if (fWakeup) {
SetThreadReadyGivenTaskRef(taskRef, fThreadID);
} else {
GUSI_MESSAGE(("Sleep #%d\n", fThreadID));
fFlags |= asleep;
--fProcess->fReadyThreads;
sCurrentContext = nil;
}
}

The terminatorwakesup all otherthreadsf a join is pending.Joinsare probably
ratherinfrequent,soit’ s not worth settingup a greatdeal of contextmanagemenfor

this.

(Friendsof GUSIContext Il)+=
friend  pascal void GUSIThreadTerminator(ThreadlD

(Implementatiorof completiorhandlinglil) +=

pascal void GUSIThreadTerminator(ThreadID, GUSIContext

{
}

void GUSIContext::Terminate()
{

context->Terminate();

if  (fTerminateProc)
CallThreadTerminationProc(fTerminateProc,
if (fFlags & detached)

delete this;
else {

fFlags |= done;

if  (fJoin)

fJoin->Wakeup();

}
GUSI_MESSAGE(("Terminate ~ #%d\n",  fThreadID));

- .

thread, GUSIContext * context);

fThreadID,

@ < .-

*context)

fTerminateParam);



Done is simpleunlesgoin is set.Otherwisewe setfJoin andwait. If someother
processs alreadyjoining, we bail out.

(Implementatiorof completiorhandlinglill) += | <.
bool GUSIContext::Done(bool join)
{

if ((fFlags & done) || ljoin || fJoin)

return  (fFlags & done);

floin = GUSIContext::sCurrentContext;

while  (!(fFlags & done))
Yield(true);

return  (fFlags & done);

}
Yield() triesto do the smartthingin all contexts. The basicideais thatbothin
threadingandnon-threadingontextseveryonegetstheir fair turn.

(Implementatiorof completiorhandlingiil) += | <.
bool GUSIContext::Yield(bool wait)
{
bool interrupt = false;

GUSIProcess *  process = GUSIProcess::Instance();

(Suspendhecurrert processf possibldil

(Checkor eligible signalJill)

(Suspendhecurrert threadif possibldill
done:

sCurrentContext->fWakeup = false;

return  interrupt;

}

(Suspendhecurrert processf possibldill) = ([ )
if  (sCurrentContext->fThreadID == kApplicationThreadID) {
process->Yield(wait);
wait = false; /' Main thread never blocks

}

(Checldor eligible signalJil)= (]
if  (interrupt = Raise())
goto done;

(Suspendhe current threadif possibldil) = )
if (sHasThreading)  {
if  (wait)
SetThreadState(kCurrentThreadID, kStoppedThreadState, kNoThreadID);
else
YieldToAnyThread();



SigWait andSigSuspend aresimilarto Yield . Theformerwaits for oneof the
specifiedsignalsto becomepending,while the latter waits for any signalto become
executed.

(Implementatiorof completiorhandlinglill) += ) <.
void GUSIContext::SigWait(sigset_t sigs)
{

GUSIProcess *  process
bool wait

GUSIProcess::Instance();
true;

for () {
(Suspendhecurrentprocessf possibldill)
if (Pending() & sigs)

break;
Raise();
(Suspendhe currentthreadif possibldil)
}
sCurrentContext->fWakeup = false;
}
void GUSIContext::SigSuspend()
{

GUSIProcess *  process
bool wait

GUSIProcess::Instance();
true;

for ()
(Suspendhecurrentprocessf possibldill)
if  (Raise(true))
break;
(Suspendhecurrentthreadif possibldill)
}

sCurrentContext->fWakeup = false;



GUSIProcess::Yield tries to narrowdown the critical time for raceconditions,
sowe rarely haveto forceawakeup.

(Implementatiorof completiorhandlinglill) += | <
void GUSIProcess::Yield(bool wait)
{

GUSIConfiguration::Instance()->Checkinterrupt();
if (fReadyThreads > 1)
wait = false;
if  (wait) {
fwillSleep = true;
if  (fDontSleep)
wait = false;

}

if  (gGUSISpinHook)
gGUSISpinHook(wait);

else if (wait) {
GUSI_SMESSAGE("Suspend\n");
GUSIHandleNextEvent(600);
GUSI_SMESSAGE("Resume\n");

} else
GUSIHandleNextEvent(0);

fwillSleep = false;
fDontSleep = false;

}
Raise raisesall eligible signals.Pending returnsthe pendingsignals.Blocked()
returnsthe blockedsignals.

(Implementatiorof completiorhandlinglill) += ) <.
bool GUSIContext::Raise(bool allSigs)
{
return  sCurrentContext->SigContext()->Raise(
GUSIProcess::Instance()->SigProcess(), allSigs);
}
sigset_t  GUSIContext::Pending()
{
return  sCurrentContext->SigContext()->Pending(
GUSIProcess::Instance()->SigProcess());
}
sigset_t  GUSIContext::Blocked()
{

return  sCurrentContext->SigContext()->GetBlocked();

}



Many differentasynchronousallscanbe handledoy GUSIIODone.

(Implementatiorof completiorhandlinglil) +=
inline  GUSIContext *& Context(IOParam  * pb)

{

return  reinterpret_cast<GUSIContext **>(pb)[-1];
}
static  void GUSIIODone(IOParam * pb)
{

if  (Context(pb))

Context(pb)->Wakeup();

}

GUSI_COMPLETION_PROC_A0(GUSIIODone, [OParam)

| < .-

Sincewe (or atleastl) neverguiteknowwhenacall is executedynchronouslywe
setthe contextfield to nil until afterthe call. Thisavoidshavingto wakeuparunning

context,whichis afairly costlyoperation.

(Implementatiorof completiorhandlingil)+=
void GUSIStartlO(IOParam  * pb)

{
static  |OCompletionUPP  slODone = 0;
if  ('slODone)
slODone = NewlOCompletionProc(GUSIIODoneEntry);
Context(pb) = nil;
pb->ioCompletion = slODone;
}
OSErr GUSIFinishlO(IOParam ~ * pb)
{
Context(pb) = GUSIContext::Current();
while  (pb->ioResult > 0)
GUSIContext::Yield(true);
return  pb->ioResult;
}
OSErr GUSIControl(IOParam ~ * pb)
{

GUSIStartlO(pb);
PBControlAsync(reinterpret_cast<ParmBIkPtr>(pb));
return  GUSIFinishlO(pb);

- <.



Thedefaultimplementatiorof GUSIThreadManagerPr oxy is trivial.

(Implementatiorof completiorhandlingiill) += (K|
static  auto_ptr<GUSIThreadManagerProxy> sGUSIThreadManagerProxy;

OSErr GUSIThreadManagerProxy::NewThread(ThreadStyle threadStyle, ThreadEntryProcPtr threadEntry, VO
{

return  ::NewThread(threadStyle, threadEntry, threadParam,  stackSize, options,  threadResult, thre
}
OSErr GUSIThreadManagerProxy::SetThreadSwitcher(ThreadID thread,  ThreadSwitchProcPtr threadSwitcher,
{

return  ::SetThreadSwitcher(thread, threadSwitcher, switchProcParam, inOrout);
}
OSErr GUSIThreadManagerProxy::SetThreadTerminator(ThreadID thread,  ThreadTerminationProcPtr threadTe
{

return  ::SetThreadTerminator(thread, threadTerminator, terminationProcParam);
}

GUSIThreadManagerProxy ~ * GUSIThreadManagerProxy::Instance()

if  ('sGUSIThreadManagerProxy.get())
sGUSIThreadManagerProxy = auto_ptr<GUSIThreadManagerProxy>(Makelnstance());
return  sGUSIThreadManagerProxy.get();

}

GUSIThreadManagerProxy  * GUSIThreadManagerProxy::Makelnstance()
{

}

return  new GUSIThreadManagerProxy;



Chapter 4

ThreadSpecificVariables

It is often usefulto havevariableswhich maintaina differentvaluefor eachprocess.
The GUSISpecific  classimplementssucha mechanisnin a way thatis easilymap-
pableto pthreads.

(GUSISpecific.l)=

#ifndef ~ _GUSISpecific_

#define _GUSISpecific_

#ifndef ~ GUSI_SOURCE

typedef struct  GUSISpecific ~ GUSISpecific;
#else

#include  <Types.h>

(Definitionof classGUSISpecific 1l
(Definitionof classGUSISpecificTable Il
(Definitionof templateGUSISpecificData Il

(Inline membefunctionsfor classGUSISpecific Il
(Inline membefunctionsfor classGUSISpecificTable Il

#endif /* GUSI_SOURCEY/

#endif /* _GUSISpecific_ ¥/
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(GUSISpecific.cily=
#include  "GUSlInternal.h"
#finclude  "GUSISpecific.h"
#include  "GUSIContext.h"
#finclude  "GUSIDiag.h"
#include  <utility>
GUSI_USING_STD_NAMESPACE
#include  <TextUtils.h>

{Memberfunctionsfor classGUSISpecific Il
{Memberfunctionsfor classGUSISpecificTable Il

4.1 Definition of Thread SpecificVariables

A GUSISpecific  instancecontainsavariablelD anda per-processestructor

(Definitionof classGUSISpecific  Il)= ()
extern "C" {

typedef void (*GUSISpecificDestructor)(void *);
}

class GUSISpecific  {
friend class GUSISpecificTable;

public:
GUSISpecific(GUSISpecificDestructor destructor = nil);
“GUSISpecific();
void Destruct(void * data);
private:
GUSISpecificDestructor fDestructor;
unsigned fID;
static  unsigned sNextID;
}.

A GUSIContext containsa GUSISpecificTable  storingthe valuesof all thread
specificvariabledefinedfor thisthread.

(Definitionof classGUSISpecificTable  Hl)= ()
class GUSISpecificTable {

friend class GUSISpecific;
public:

GUSISpecificTable();

"GUSISpecificTable();

void *  GetSpecific(const GUSISpecific  * key) const;

void SetSpecific(const GUSISpecific  * key, void * value);

void DeleteSpecific(const GUSISpecific  * key);
private:

static  void Register(GUSISpecific * key);

static  void Destruct(GUSISpecific * Kkey);

(Privatissimaof GUSISpecificTable 1l



To simplify havingaparticularvariableassume differentinstancen everythread,
we definethe GUSISpecificData  template.

(Definitionof templateGUSISpecificData )= ()
template  <class T, GUSISpecificDestructor D>
class GUSISpecificData  {
public:
GUSISpecificData() . fKey(D) {
T & operator*() { return  *get();
T * operator->() { return  get();
const GUSISpecific  * Key() const { return  &fKey;
T * get(GUSISpecificTable * table);
T * get() { return  get(GUSIContext::Current());
protected:
GUSISpecific fKey;
%
template  <class T, GUSISpecificDestructor D>
T * GUSISpecificData<T,D>::get(GUSISpecificTable * table)
{
void * data = table->GetSpecific(&fKey);
if ('data)
table->SetSpecific(&fKey, data = new T);

return  static_cast<T *>(data);

4.2 Implementation of Thread SpecificVariables

GUSISpecific is trivial to implementsowe keepall of the membersnline.

(Memberfunctionsfor classGUSISpecific  Il)= ()
unsigned  GUSISpecific::sNextID = 0;
(Inline memberfunctionsfor classGUSISpecific  Il)= ()
inline  GUSISpecific::GUSISpecific(GUSISpecificDestructor destructor)
. fDestructor(destructor), fID(sNextID++)

GUSISpecificTable::Register(this);

}

inline  GUSISpecific::"GUSISpecific()

{ GUSISpecificTable::Destruct(this);

}

inline  void GUSISpecific::Destruct(void * data)
{

if  (fDestructor)
fDestructor(data);



We storea GUSISpecificTable  asacontiguougangeof IDs.

(Privatissimaof GUSISpecificTable  Hl)= - -
void  *** fValues;

unsigned fAlloc;

bool Valid(const GUSISpecific ~ * key) const;
(Inline memberfunctionsfor classGUSISpecificTable  Il)= - -
inline  bool GUSISpecificTable::Valid(const GUSISpecific ~ * key) const

{

return  key && key->fID < fAlloc;

}
(Inline memberfunctionsfor classGUSISpecificTable  Il)+= ;| <.

inline  GUSISpecificTable::GUSISpecificTable()
. fValues(nil), fAlloc(0)

{

}

(Memberfunctionsfor classGUSISpecificTable )= - -
GUSISpecificTable::"GUSISpecificTable()
{

void * data;

if (fValues)
for (unsigned id = 0; id < fAlloc,  ++id)
while ((data = fValues[0][id]) && sKeys[0](id]) {
fValues[0](id] =0
sKeys[O][id]->Destruct(data);

}

(Inline memberfunctionsfor classGUSISpecificTable  l)+= <
inline  void * GUSISpecificTable::GetSpecific(const GUSISpecific  * key) const
{

if  (Valid(key))

return  fValues[0][key->fID];
else

return  nil;



{Memberfunctionsfor classGUSISpecificTable  Il)+= ) <.

void GUSISpecificTable::SetSpecific(const GUSISpecific ~ * key, void * value)
{
it (key)
return;

if (key->flD  >= fAlloc)

unsigned  newAlloc (key->fID & °7) + 8;

In 1 -

size_t allocSize newAlloc*sizeof(void ),
if ('fValues)

fValues = (void **)NewHandle(allocSize);
else

SetHandleSize((Handle) fValues,  allocSize);

while  (fAlloc < newAlloc)
fValues[O][fAlloc++] = nil;

fValues[0][key->fID] = value;
}

(Memberfunctionsfor classGUSISpecificTable  l)+= ) <.
void GUSISpecificTable::DeleteSpecific(const GUSISpecific  * key)

{
if (fValues && Valid(key)) {
void * data = fValues[O]key->fID];

if (data && sKeys[0]key->fID]) {
fValues[0][key->fID] = nil;
sKeys[0][key->fID]->Destruct(data);

}

All keysareregisteredn aglobaltable.
(Privatissimaof GUSISpecificTable  l)+= i <mm
static  GUSISpecific ~ *** sKeys;

static  unsigned sKeyAlloc;

(Memberfunctionsfor classGUSISpecificTable  Ill)+= ;| 4.
GUSISpecific ~ *** GUSISpecificTable::sKeys nil;
unsigned GUSISpecificTable::sKeyAlloc



(Memberfunctionsfor classGUSISpecificTable  Il)+=

void GUSISpecificTable::Register(GUSISpecific * key)
{
if (key->fID  >= sKeyAlloc) {
unsigned  newAlloc = (key->flD & "7) +
size_t allocSize = newAlloc*sizeof(GUSISpecific
if  ('sKeys)
sKeys = (GUSISpecific ~ ***) NewHandle(allocSize);
else
SetHandleSize((Handle)sKeys, allocSize);
while  (sKeyAlloc < newAlloc)
sKeys[0][sKeyAlloc++] = nil;
sKeys[0][key->fID] = key;

}

Notethatthis doesn’tcall anydestructors.

{(Memberfunctionsfor classGUSISpecificTable  Il)+=
void GUSISpecificTable::Destruct(GUSISpecific * key)

sKeys[0][key->fID] = nil;

. < .-

- .



Chapter 5

The GUSI SocketClass

GUSI is constructechroundthe GUSISocket class. This classis mostly an abstract
superclassyutall virtual proceduresreimplementedo returnsensiblesrrorcodes.

(GUSISocket. Il =
#ifndef ~_GUSISocket_
#define _GUSISocket_

#ifdef  GUSI_SOURCE

#include  "GUSIBasics.h"
#include  "GUSIContext.h"
#include  "GUSIContextQueue.h"
#include  "GUSIBuffer.h"

#include  <sys/types.h>
#finclude  <sys/socket.h>
#include  <stdarg.h>

(Definitionof classGUSISocket [l
(Inline membefunctionsfor classGUSISocket Il

#endif /* GUSI_SOURCEY/

#endif /* _GUSISocket_ */

(GUSISocket.dil =
#include  "GUSlInternal.h"
#include  "GUSISocket.h"
#include  "GUSIDiag.h"
#include  "GUSIBuffer.h"

#include  <errno.h>
#finclude  <sys/stat.h>

(Auxiliary datastructuresfor classGUSISocket Il
(Memberfunctionsfor classGUSISocket Il
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5.1 Definition of GUSISocket

GUSISocket consistof afew maintenancéunctionsandthe socketoperationsEach
operationconsistdo a POSIX/BSDfunctionwith thefile descriptoroperandeft out.

(Definitionof classGUSISocket Il)= ()
class GUSISocket {
(Referececountingfor GUSISocket Il
(Contextinks for GUSISocket [l
(Configumtionoptionsfor GUSISocket Il
public:
(Sockénamemanagemerfor GUSISocket Il
(Connectiorestablishmenfior GUSISocket Il
(Sendingandreceivingdatafor GUSISocket Il
(Maintainingpropertiesfor GUSISocket [l
(File orientedoperationsor GUSISocket [l
(Multiplexingfor GUSISocket Il
(Miscellaneousperationsfor GUSISocket Il
%

SinceasingleGUSISocket may (throughdup() ) beinstalledmultiply in adescrip-
tor tableor evenin multiple descriptottables,GUSISocket s arenotdestroyedirectly,
but by manipulatinga referencecount. As soonasthe referencecounthits zero, the
destructo(which, of courseshouldprobablybe overridden)s called.

Sincedestructorsannotcall virtual functions,we call close() ~ which thencalls
thedestructor

(Referewecountingfor GUSISocket Il)= ()
public:
void AddReference();
void RemoveReference();

virtual ~ void close();

virtual ~ "GUSISocket();
protected:

GUSISocket();
private:

u_long  fRefCount;

GUSIContext s aredefinedin GUSIBasics . A contextreferencesll information
you needin a completionprocedure:The contentsof A5, the procesdD, andthread
information. Wakeup() wakesup the threadsand/or processesissociatedvith the
socketandis guaranteedo work evenatinterruptlevel. AddContext() addsanother
context. RemoveContext() indicatesthatthis contextno longershouldbe wokenup
whensomethinghappens.

(Contextinks for GUSISocket Il)= ()
public:
void Wakeup();
void AddContext(GUSIContext * context = nil);
void RemoveContext(GUSIContext ~ * context = nil);
private:

GUSIContextQueue fContexts;



Both readandwrite callson socketscomein five differentvariants:

. read() andwrite()
. recv() andsend()
. readv() andwritev()

. recvfrom()  andsendto()

a A WO N B

. recvmsg() andsendmsg()

GUSlinitially mapsvariants3 and5 of thesecallstotherecvmsg()  andsendmsg()
memberfunctions,variants2 and4 to therecvfrom()  andsendto() memberfunc-
tions,andvariantl totheread() andwrite() memberfunctions.

The simplermemberfunctionscanalwaysbetranslatednto the complexmember
functions,andundersomecircumstanceghe oppositds alsopossible To avoidtrans-
lationloops thetranslatiorroutineg(i.e.,thedefaulimplementatiorof GUSISocket::read()
andGUSISocket::recvmsg( ) checkfor theavailablility of the otherfunctionby call-
ing Supports() . This membeifunctionmustbe overridderfor anyreasonablsocket
class.

(Configurationoptionsfor GUSISocket Il)= (-
protected:
enum ConfigOption  {
kSimpleCalls, Il [[read()]], [[write()]]
kSocketCalls, Il [[recvirom()]], [[sendto()]]
kMsgCalls I [[recvmsg()]], [[sendmsg()]]
%
virtual bool Supports(ConfigOption config);

Most socketshavenameswhich to GUSISocket arejust opaqueblocksof mem-
ory. A namefor a socketis establishedbeforethe socketis actuallyused,of course)
throughbind() . Thenamemaybe queriedwith getsockname() andoncethe socket
is connectedthe nameof the peerendpointmay be queriedwith getpeername()
(Sockehamemanagemetfor GUSISocket )= ()

virtual int  bind(void  * name, socklen_t namelen);
virtual int getsockname(void  * name, socklen_t * namelen);
virtual int getpeername(void  * name, socklen_t * namelen);



Socketdollow eithera virtual circuit modelwhereall datais exchangedvith the
samepeerthroughouthe lifetime of the connectionor a datagranmodelwherepo-
tentially everymessagés exchangedvith a differentpeer

Thevastmajority of protocolsfollow thevirtual circuitmodel. Theserverend,typ-
ically aftercallingbind() to attachthesocketo awell knownaddresscallslisten()
to establishits willingnessto acceptconnectionslisten() takesa queuelengthpa-
rameterwhich howevels ignoredfor manytypesof sockets.

Incoming connectionsare then acceptedy calling accept() . Whenaccept()
is successfulit alwaysreturnsa new GUSISocket , while the original socketremains
availablefor further connections.To avoid blocking on accept() , you may poll for
connectionsvith anaccept()] call in nonblocking mode or query the result
of [[select() whetherthe socketis readyfor reading.

The client endin the virtual circuit model connectdtself to the well known ad-
dresshy calling connect() . To avoid blocking on connect() , you may call it in
nonblockingmodeandthenquerytheresultof select()  whetherthe socketis ready
for writing.

In the datagrammodel, you don’t needto establishconnections. You may call
connect() anywayto temporarilyestablishavirtual circuit.
(Connectiorestablishmenfior GUSISocket )= (-

virtual int  listen(int glen);
virtual GUSISocket * accept(void  * address, socklen_t * addrlen);
virtual int connect(void  * address, socklen_t  addrlen);

As mentionedbefore,therearethreevariantseachfor readingandwriting. The
socketvariantsprovidea meango passa peeraddresgor the datagranmodel,while
the msgvariantsalso providesfieldsfor passingaccessights, which is, howevemot
currently supportedin GUSI. As syntacticsugar the more traditional flavors with
buffer /length buffersarealsosupported.
(Sendingandrecaving datafor GUSISocket IHl)= (-
virtual ssize_t read(const  GUSIScatterer & buffer);
virtual ssize_t  write(const GUSIGatherer & buffer);
virtual ssize_t  recvfrom(const GUSIScatterer & buffer, int flags, void * from, socklen_t
virtual ssize_t sendto(const  GUSIGatherer & buffer, int flags, const void * to, socklen_t
virtual ssize_t recvmsg(msghdr * msg, int flags);
virtual ssize_t sendmsg(const msghdr * msg, int flags);

ssize_t read(void * buffer, size_t length);
ssize_t  write(const void * buffer, size_t length);

ssize_t  recvfrom(void * buffer, size_t length, int flags, wvoid * from, socklen_t * fromlen);

ssize_t sendto(const ~ void * buffer, size_t length, int flags, const void * to, socklen_t

A multitudeof parametersanbemanipulatedor aGUSISocket throughthesocket
orientedcalls getsockopt() , setsockopt() , thefile orientedcall fentl() , andthe
deviceorientedcall ioctl()

isatty()  returnswhetherthe socketshouldbe consideredninteractiveconsole.

(Maintaining propertiesfor GUSISocket )= ()
virtual int  getsockopt(int level, int optname, void *optval,  socklen_t * optlen);
virtual int  setsockopt(int level, int optname, void *optval,  socklen_t optlen);
virtual int  fentl(int cmd, va_list  arg);
virtual int ioctl(unsigned int request, va_list arg);

virtual int isatty();



Threeof theoperationsnakesenseprimarily for files, andmostothersocketypes
acceptthe defaultimplementationsfstat()  returnsinformationaboutan openfile,
Iseek() repositionsthe read/writepointer, andftruncate  cutsoff anopenfile ata
certainpoint.

(File orientedoperationsfor GUSISocket Ill)= (-
virtual int  fstat(struct stat * buf);
virtual  off t Iseek(off_t offset, int  whence);
virtual int  ftruncate(off_t offset);

select()  polls or waits for one of a group of GUSISocket to becomereadyfor
readingwriting, or for anexceptionatonditionto occut First,pre _select() iscalled
oncefor all GUSISocket s in the group. It returnstrue is the socketwill wakeup as
soonasoneof theeventsoccursandfalse if GUSIneeddo poll. Next,select() is
calledfor all GUSISocket s onceor multiple times, until a conditionbecomegrue or
thecall timesout. Finally, post _select is calledfor all membersf thegroup.

(Multiplexingfor GUSISocket Il)= (-
virtual bool pre_select(bool wantRead, bool wantWrite,  bool wantExcept);
virtual bool select(bool * canRead, bool * canWrite, bool * exception);
virtual ~ void post_select(bool wantRead, bool wantWrite,  bool wantExcept);

A socketconnectioris usuallyfull duplex.By calling shutdown(1) , youindicate
thatyou won’t write anymoredataon this socket.ThevaluesO (no morereads)and2
(no moreread/write)areusedlessfrequently

(Miscellaneouperationdor GUSISocket [Ill)= (. -
virtual int shutdown(int  how);

Somesockettypesdo not write outdataimmediately Callingfsync() guarantees
thatall datais written.

(Miscellaneousperationdor GUSISocket Il += n e
virtual int  fsync();

5.2 Implementation of GUSISocket

5.2.1 Generalsocketmanagement

(Inline memberfunctionsfor classGUSISocket )= () .-
inline  void GUSISocket::AddReference()

{
}

++fRefCount;

inline  void GUSISocket::RemoveReference()

{
if (!--fRefCount)

close();



(Memberfunctionsfor classGUSISocket ll)= () .-
GUSISocket::GUSISocket()

. fRefCount(0)
{
GUSIContext::Setup(false);
}
void GUSISocket::close()
{
delete this;
}
GUSISocket::"GUSISocket()
{
Wakeup();
}
bool GUSISocket::Supports(ConfigOption)
{
return  false;
}

5.2.2 Contextmanagement

(Inline memberunctionsfor classGUSISocket Ill)-+= & ] 3
inline  void GUSISocket::Wakeup()

{
}

fContexts.Wakeup();

(Memberfunctionsfor classGUSISocket Il)+= & ] 3
void GUSISocket::AddContext(GUSIContext * context)

{
}

void GUSISocket::RemoveContext(GUSIContext * context)
{

}

fContexts.push_front(context ? context : GUSIContext::Current());

fContexts.remove(context ? context : GUSIContext::Current());

5.2.3 Operationswithout plausible default implementations

Many socketoperationsy defaultsimply returnEOPNOTSURP
(Nodefaultimplementationteturn EOPNOTSUFI) = )
{

}

return  GUSISetPosixError(EOPNOTSUPP);



(Memberfunctionsfor classGUSISocket Il)+= (I < .-
int  GUSISocket::bind(void *, socklen_t)
{Nodefaultimplementationteturn EOPNOTSUFIlN)

int  GUSISocket::getsockname(void *socklen_t  *)
{Nodefaultimplementationteturn EOPNOTSUFIN)
int  GUSISocket::getpeername(void *socklen_t  *)

{Nodefaultimplementationteturn EOPNOTSUFIN)
int  GUSISocket:listen(int)
{Nodefaultimplementationteturn EOPNOTSUFIlN)

int  GUSISocket::connect(void *, socklen_t)
{Nodefaultimplementationteturn EOPNOTSUFIlN)

int  GUSISocket::getsockopt(int, int, void * socklen_t ¥
{Nodefaultimplementationteturn EOPNOTSUFIIN)

int  GUSISocket::setsockopt(int, int, void * socklen_t )
{Nodefaultimplementationteturn EOPNOTSUFIN)

int  GUSISocket:fentl(int, va_list)
{Nodefaultimplementationteturn EOPNOTSUFIl)

int  GUSISocket::ioctl(unsigned int,  va_list)

{Nodefaultimplementationteturn EOPNOTSUFIN)
int  GUSISocket::ftruncate(off_t)

{Nodefaultimplementationteturn EOPNOTSUFIN)
int  GUSISocket::shutdown(int)

{Nodefaultimplementationteturn EOPNOTSUFIl)

accept() behavesimilarly to theabove putreturnsaNULL pointer, not-1 .

(Memberfunctionsfor classGUSISocket Il)+= (I < .-
GUSISocket * GUSISocket::accept(void *, socklen_t %)

{

}
Iseek() shouldaccordingothePOSIXstandardreturnESPIPE rathethanEOPNOTSURP

(Memberfunctionsfor classGUSISocket Il)+= (I < .-
off t  GUSISocket::Iseek(off_t, int)

{

}
fsync()  returnsEINVAL asin BSD.

(Memberfunctionsfor classGUSISocket l)+= (I < .-
int  GUSISocket::fsync()

{
}

return  GUSISetPosixError(EOPNOTSUPP),  static_cast<GUSISocket *>(nil);

return  GUSISetPosixError(ESPIPE), -1;

return  GUSISetPosixError(EINVAL);

5.2.4 Operationswith plausible default implementations

By default,we assumehatasocketis nota console.

(Memberfunctionsfor classGUSISocket Il)+= (I < .-
int  GUSISocket::isatty()

{
}

return  0;



pre _select() andpost _select() oftendon’t haveto do anything. By default,
we assumehata socketcansleep.

(Memberfunctionsfor classGUSISocket Il)+= & 1 3
bool GUSISocket::pre_select(bool, bool,  bool)
{
AddContext();
return  true;
}
void GUSISocket::post_select(bool, bool,  bool)
{
RemoveContext();
}

select() by defaultreportsthat nothing happengalthougha socketlike this is
uselesdor inclusionin aselect()  statement.

(Memberfunctionsfor classGUSISocket Ill)+= ) <
bool GUSISocket::select(bool * bool * bool ¥
{

return  false;

}

5.2.5 1/O Operations

As mentionedabove therearethreevariantsof eachcall. If oneof themis notimple-
mentedthedefaultimplementatiortriesto emulateit with first anothercall.
To simplify filling in a msghdr, we provide an extensiorclasswith a corvenient
constructor
(Auxiliary datastructuresfor classGUSISocket Il)= - .-
struct  GUSImsghdr : public  msghdr {
GUSImsghdr(const ~ GUSIScattGath & buffer,  const void * addr = nil, socklen_t addrlen = 0);
%
Theconstructoiof GUSImsghdr translates simplebufferinto aniovec .
(Auxiliary datastructuresfor classGUSISocket Il)+= - <.
GUSImsghdr::GUSImsghdr(const GUSIScattGath & buffer,  const void * addr, socklen_t addrlen)
{

msg_name =  static_cast<char *>(const_cast<void *>(addr));
msg_namelen = addrlen;

msg_iov = const_cast<iovec *>(buffer.IOVec());

msg_iovlen = buffer.Count();

msg_control = il

msg_controllen = 0



read() triesthemorecomplexcallsrecvfrom() andrecvmsg() . A socketfamily
which supportsioneof thethreecallsmustbevery strangandeed.To keepimplemen-
torshonestanassert()  verifiesthattheydon't claimsupporiof acall variantandthen
dispatchto the defaultimplementatioranyway

(Memberfunctionsfor classGUSISocket Il)+= (i < .-
ssize_t  GUSISocket::read(const GUSIScatterer & buffer)

GUSI_CASSERT_INTERNAL(!Supports(kSimpleCalls));

if  (Supports(kSocketCalls)) {
socklen_t fromlen = 0;
return  recvfrom(buffer, 0, nil,  &fromlen);

} else if (Supports(kMsgCalls)) {
GUSImsghdr  msg(buffer);

return  recvmsg(&msg,  0);
} else
return  GUSISetPosixError(EOPNOTSUPP);

}
recvfrom()  canalwaysbetranslatedo recvmsg() andsometimedgo read()
(Memberfunctionsfor classGUSISocket Il)+= an .-
ssize_t  GUSISocket::recvfrom(const GUSIScatterer & buffer, int flags, void
{

GUSI_CASSERT_INTERNAL(!Supports(kSocketCalls));

if (flags  && !from && Supports(kSimpleCalls))
return  read(buffer);

else if (Supports(kMsgCalls)) {
GUSImsghdr  msg(buffer,  from, *fromlen);

int  result recvmsg(&msg, flags);
*fromlen = msg.msg_namelen;

return  result;
} else
return ~ GUSISetPosixError(EOPNOTSUPP);

* from,

socklen_t

* fromlen)



recvmsg() canalways(in GUSI) be translatedo recvfrom()  andsometimego
read()

(Memberfunctionsfor classGUSISocket Il)+= & ] 3
ssize_ t  GUSISocket::recvmsg(msghdr * msg, int flags)
{
GUSI_CASSERT_INTERNAL('Supports(kMsgCalls));
if (flags  && Imsg->msg_name && Supports(kSimpleCalls)) {
GUSIScatterer scatter(msg->msg_iov, msg->msg_iovlen);

return  scatter.SetLength(read(scatter));
} else if (Supports(kSocketCalls)) {
GUSIScatterer scatter(msg->msg_iov, msg->msg_iovlen);

return  scatter.SetLength(

recvfrom(scatter, flags,  msg->msg_name, &msg->msg_namelen));
} else
return  GUSISetPosixError(EOPNOTSUPP);
}
(Memberfunctionsfor classGUSISocket Il)+= ) <.
ssize_t  GUSISocket::write(const GUSIGatherer & buffer)
{
GUSI_CASSERT_INTERNAL('Supports(kSimpleCalls));
if  (Supports(kSocketCalls))
return  sendto(buffer, 0, nil, 0);
else if (Supports(kMsgCalls)) {
GUSImsghdr  msg(buffer);
return  sendmsg(&msg, 0);
} else
return  GUSISetPosixError(EOPNOTSUPP);
}
(Memberfunctionsfor classGUSISocket Il)+= & | 3
ssize_t  GUSISocket::sendto(const GUSIGatherer & buffer, int flags, const
{

GUSI_CASSERT_INTERNAL('Supports(kSocketCalls));

if (flags && lto && Supports(kSimpleCalls))
return  write(buffer);

else if (Supports(kMsgCalls)) {
GUSImsghdr  msg(buffer, to, tolen);

return  sendmsg(&msg, flags);
} else
return ~ GUSISetPosixError(EOPNOTSUPP);

void

* 1o,

socklen_t

tolen)



(Memberfunctionsfor classGUSISocket Il)+= (I < .-

ssize_t  GUSISocket::sendmsg(const msghdr * msg, int flags)
{
GUSI_CASSERT_INTERNAL(!Supports(kMsgCalls));
if (flags  && Imsg->msg_name && Supports(kSimpleCalls)) {
GUSIGatherer gather(msg->msg_iov, msg->msg_iovlen);

return  write(gather);

} else if (Supports(kSocketCalls)) {

GUSIGatherer gather(msg->msg_iov, msg->msg_iovlen);

return  sendto(gather, flags,  msg->msg_name, msg->msg_namelen);
} else

return  GUSISetPosixError(EOPNOTSUPP);
}

Thetraditionalflavorsof the I/O callsaretranslatedo the scatterer/gatheresari-
ants.

(Inline memberfunctionsfor classGUSISocket Il)+= <.
inline  ssize_t GUSISocket::read(void * buffer, size_t length)
{

return  read(GUSIScatterer(buffer, length));
}
inline  ssize_t  GUSISocket::write(const void * buffer, size_t length)
{

return  write(GUSIGatherer(buffer, length));
}
inline  ssize_t  GUSISocket::recvfrom(void * buffer, size_t length, int flags,
{

return  recvfrom(GUSIScatterer(buffer, length),  flags, from, fromlen);
}
inline  ssize_t  GUSISocket::sendto(const void * buffer, size_t length, int
{

return  sendto(GUSIGatherer(buffer, length),  flags, to, tolen);

}

void

flags,

const

* from,

void

socklen_t

* 1o,

socklen_t

* fromlen)

tol



fstat()

actuallyhasa quitereasonabléefault.

(Memberfunctionsfor classGUSISocket Il)+= <.

int  GUSISocket::fstat(struct stat * buf)

{
buf->st_dev = 0
buf->st_ino = 0
buf->st_mode = S_IFSOCK | 0666 ;
buf->st_nlink = 1
buf->st_uid = 0
buf->st_gid = 0
buf->st_rdev = 0
buf->st_size = 1
buf->st_atime = time(NULL);
buf->st_mtime = time(NULL);
buf->st_ctime = time(NULL);
buf->st_blksize = 1
buf->st_blocks = 1

return  0;



Chapter 6

Buffering for GUSI

This sectiondefinesfour classeghat handlebuffering for GUSI: GUSIScatterer
GUSIGatherer , andtheircommonancestoGUSIScattGath  corvertbetweeriovecs
andsimplebuffersin theabsencef specializedommunicationsoutines.A GUSIRingBuffer
mediatesdetweena produceranda consumeroneof which is typically normalcode
andtheotherinterruptlevelcode.

(GUSIBuffeilil)=
#ifndef ~_GUSIBuffer_
#define _GUSIBuffer_

#ifdef  GUSI_SOURCE

#include  <sys/types.h>
#include  <sys/uio.h>

#include  <MacTypes.h>

#include  "GUSIDiag.h"

(Definitionof classGUSIScattGath Il

(Definitionof classGUSIScatterer Il

(Definitionof classGUSIGatherer Il

(Definitionof classGUSIRingBuffer Il

(Inline membefunctionsfor classGUSIScattGath Il
(Inline membefunctionsfor classGUSIRingBuffer Il
#endif /* GUSI_SOURCEY/

#endif /* _GUSIBuffer_ */

59



(GUSIBuffercpllil)=
#include  "GUSlInternal.h"
#include  "GUSIBuffer.n"

#include  <algorithm>
#include  <stdlib.h>
#include  <Memory.h>

{(Memberfunctionsfor classGUSIScattGath Il
{Memberfunctionsfor classGUSIRingBuffer Il
{Memberfunctionsfor classGUSIRingBuffer::Peeker [ )

6.1 Definition of scattering/gathering

A GUSIScattGath translatebetweeranarrayof iovecs anda simplebuffer, allocat-

ing scratchspacdf necessary

(Definitionof classGUSIScattGath  [Ill)= (-
class GUSIScattGath

protected:

(Constructoranddestructorfor GUSIScattGath [l
public:
(Publicinterfaceto GUSIScattGath [l

private:

(Privatissimaof GUSIScattGath Il

%

On constructinga GUSIScattGath , we passanarrayof iovecs . Forthesimpler
functions,avariantwith asinglebuffer andlength is alsoavailable.
(Constructorand destructorfor GUSIScattGath  [Il)= (-

GUSIScattGath(const iovec *iov, int count, bool gather);

GUSIScattGath(void * puffer, size_t length, bool gather);

virtual ~ "GUSIScattGath();

Theiovec , the bufferandits lengtharethenavailablefor public scrutinity. Copy
constructolandassignmenbotharea bit nontrivial.

(Publicinterfaceto GUSIScattGath Il)= (-
const iovec *  |OVec()  const;

int Count()  const;

void * Buffer()  const;

operator void *() const

int Length()  const;

int SetLength(int len) const;

void operator=(const GUSIScattGath & other);

GUSIScattGath(const GUSIScattGath & other);



A GUSIScatterer  distributeghe contentof a bufferoveranarrayof iovecs .

(Definitionof classGUSIScatterer  [Ill)= (-
class GUSIScatterer  : public GUSIScattGath
public:

GUSIScatterer(const iovec *iov, int count)

GUSIScattGath(iov, count, false) {}
GUSIScatterer(void * buffer, size_t length)

GUSIScattGath(buffer, length, false) {}
GUSIScatterer & operator=(const GUSIScatterer & other)
{ *static_cast<GUSIScattGath *>(this) = other; return  *this; }
%
A GUSIGatherer collectsthe contentof anarrayof iovecs into a singlebuffer.
(Definitionof classGUSIGatherer [Ill)= ()
class GUSIGatherer : public GUSIScattGath {
public:
GUSIGatherer(const struct iovec *ov, int count)
GUSIScattGath(iov, count, true) {}
GUSIGatherer(const void * buffer, size_t length)
GUSIScattGath(const_cast<void *>(buffer), length,  true) {}
GUSIGatherer & operator=(const GUSIGatherer & other)
{ *static_cast<GUSIScattGath *>(this) = other; return  *this; }
%

6.2 Definition of ring buffering

A GUSIRingBuffer  typically hason one side a non-preeemptiv@ieceof codeand
on the otherside a pieceof interruptcode. To transferdatafrom andto the buffer,
two interfacesareavailable:A directinterfacethattransferamemory andanindirect
interfacethatallocatesmemoryregionsandthenhasOS routinestransferdatafrom or
to them

(Definitionof classGUSIRingBuffer  Il)= ()
class GUSIRingBuffer  {
public:

{(Constructorand destructorfor GUSIRingBuffer Il
(Directinterfacefor GUSIRingBuffer Il
{Indirectinterfacefor GUSIRingBuffer Il
{Synchonizationsupportfor GUSIRingBuffer Il
(Bufferswitchingfor GUSIRingBuffer Il
(Definitionof classGUSIRingBuffer::Peeker [ )
private:
(Privatissimaof GUSIRingBuffer [l
%
On constructionof a GUSIRingBuffer , a buffer of the specifiedsizeis allocated
andnotreleasedintil destructionoperator ~ void* maybeusedo determinavhether
constructiorwassuccessful.

(Constructoranddestructorfor GUSIRingBuffer  Il)= (-
GUSIRingBuffer(size_t bufsiz);
"GUSIRingBuffer();

operator  void*();



The direct interfaceto GUSIRingBuffer is straightforward: Produce() copies
memoryinto the buffer, Consume() copiesmemoryfrom the buffer, Free() deter-
mineshow much spacethereis for Produce() andValid() determineshow much
spaceahereis for Consume() .

(Directinterfacefor GUSIRingBuffer )= (-
void Produce(void  * from, size .t & len);
void Produce(const ~ GUSIGatherer & gather, size.t & len, size t & offset);
void Produce(const ~ GUSIGatherer & gather, size_ t & len);
void Consume(void * to, size t & len);
void Consume(const GUSIScatterer & scatter, size t & len, size_t & offset);
void Consume(const GUSIScatterer & scatter, size t & len);
size_t Free();
size 't Valid();

ProduceBuffer()  triestofindin thering bufferacontiguoudreeblockof memory
of the specifiedsizelen or otherwisehebiggestavailablefreeblock, returnsapointer
toit andsetslen to its length. ValidBuffer() specifieghatthenextlen bytesof the
ring buffernow containvalid data.

ConsumeBuffer returnsa pointerto the nextvalid byte andsetslen to the mini-
mumof thenumberof contiguouw/alid bytesandthevalueof lenonentry. FreeBuffer()
specifieshatthe nextlen bytesof thering buffer wereconsumedandareno longer
needed.

(Indirectinterfacefor GUSIRingBuffer [Il)= (-
void * ProduceBuffer(size_t & len);
void * ConsumeBuffer(size_t & len);
void ValidBuffer(void * buffer,  size_t len);
void FreeBuffer(void * buffer, size_t len);

Beforethe nonpreemptiveartnerchangesany of the buffer’s datastructuresthe
GUSIRingBuffer  memberfunctionscall Lock() , and after the changeis complete,
theycall Release() . An interruptlevel pieceof codebeforechanginganydatastruc-
tureshasto determinewhetherthe bufferis lockedby calling Locked() . If thebuffer
is lockedor otherwisein an unsuitablestate,the codecanspecifya procedureo be
calledduringthe nextRelease() by calling Defer() . A deferredprocedureshould
call ClearDefer()  to avoidgettingactivatedagainat the nextopportunity

(Synchonizationsupportfor GUSIRingBuffer  Il)= ()
void Lock();

void Release();

bool Locked();

typedef  void (*Deferred)(void *);

void Defer(Deferred def, void * ar);

void ClearDefer();

It is possibleto switchbuffersizesduringthe existenceof a buffer, butwe haveto
be somewhatareful, sincesomeasynchronousall may still be writing into the old
buffer. PurgeBuffers() , calledatsafetimes,cleansup old buffers.

(Bufferswitchingfor GUSIRingBuffer  Il)= (-
void SwitchBuffer(size_t bufsiz);
size_t Size();

void PurgeBuffers();



Sometimesijt' s necessaryo do nondestructie reads,a task complexenoughto
warrantits ownclass.

(Definitionof classGUSIRingBuffer::Peeker = (-
class Peeker {
public:
Peeker(GUSIRingBuffer & buffer);
“Peeker();
void Peek(void * to, size_t & len);
void Peek(const GUSIScatterer & scatter,  size t & len);
private:
(Privatissimaof GUSIRingBuffer::Peeker [ )
%
friend class Peeker;
void Peek(void * to, size_t & len);
void Peek(const GUSIScatterer & scatter,  size t & len);

6.3 Implementation of scattering/gathering

A GUSIScattGath alwaysconsistf flo , anarrayof iovecs , fCount , thenumberof
sectiondn thearray andfLen , thetotal sizeof thedataarea.lf fCount is 1,fBuf will
be a copy of the pointerto the singlesection. If fCount is greaterthan1, fScratch
will containaHandle toascratchareaof sizelen andfBuf will contain*scratch . If
the objectwasconstructedvithout providinganiovec array fTriviallo will beset
upto holdone.

(Privatissimaof GUSIScattGath [ll)= (]
const iovec * flo;
jovec fTriviallo;
mutable int fCount;

mutable Handle fScratch;
mutable void * fBuf;
mutable int fLen;
bool fGather;

Clients needreadonlyaccesdo the buffer addressand read/writeaccesgo the
length.operator  void* servetto checkwhethertheGUSIScattGath wasconstructed
successfully

(Inline memberfunctionsfor classGUSIScattGath Hl)= ()
inline  const iovec * GUSIScattGath::I0Vec() const
{ retun flo; }
inline int GUSIScattGath::Count() const
{ retun fCount; }
inline GUSIScattGath::operator void *) const
{ retun Buffer(); }
inline int GUSIScattGath::Length() const
{ retun fLen; }
inline int GUSIScattGath::SetLength(int len) const

{ retun GUSI_MUTABLE(GUSIScattGath, fLen) = len; }



The constructorof GUSIScattGath  doesa casedistinctionbetweenan emptylO
vector, avectorwith only oneelementandavectorwith severaklements.

{(Memberfunctionsfor classGUSIScattGath  Il)= (I .-
GUSIScattGath::GUSIScattGath(const jovec *iov, int cnt, bool gather)
flo(iov), fCount(cnt), fScratch(nil), fGather(gather)
{

if (fCount < 1) {
(GUSIScattGath  constructedvith emptylO vectoril
} else if (fCount == 1) {
(GUSIScattGath ~ constructedvith contiguoudO vectorilil)
} else {
(GUSIScattGath  constructedvith sparsdO vectorill)
}
}

Thefirst two casesareobvious.
(GUSIScattGath  constructedvith emptylO vectorilil)= (-
fBuf = il
fLen = 0

(GUSIScattGath  constructedvith contiguoudO vectorilil)= (-
fBuf = (void *) iov->iov_base;
fLen = (int) iov->iov_len;

Only thethird caseis of anyinterest. We constructa scratcharea. Note thatcnt
andiov areused;we don’'t wantto alter the memberfields. SinceGUSIScattGath
usually persistonly for shorttimes,fScratch  is allocatedasa lockedhandlerather
thanapointer.

(GUSIScattGath ~ constructedvith sparsdO vectorilil) = (-
fBuf = nil;
for (fLen = 0; cnt-;  ++iov)

fLen += (int) iov->iov_len;
The backwardscompatibleconstructorof GUSIScattGath  usesthe fTriviallo
field to simulatetheiovec array

(Memberfunctionsfor classGUSIScattGath Il += () <.
GUSIScattGath::GUSIScattGath(void * buffer,  size_t length, bool gather)
flo(&fTriviallo), fCount(1),  fScratch(nil), fGather(gather)

{
fTriviallo.iov_base = static_cast<caddr_t>(fBuf = buffer);
fTriviallo.iov_len = fLen = length;



A calltoBuffer is anindicationthatthe callerprefersfor thedatato becontiguous,
sowe allocatea scratchbufferandgatherif necessary

(Memberfunctionsfor classGUSIScattGath Il)+= (I < .-
void * GUSIScattGath::Buffer() const
{
if  (/fScratch && fCount > 1) {
if (GUSI_MUTABLE(GUSIScattGath, fScratch) = NewHandle(fLen)) {
HLock(fScratch);
GUSI_MUTABLE(GUSIScattGath,  fBuf) = (void *) *fScratch;

if (fGather) {
(Gatherflo contentdn fBuf Il
}
} else {
GUSI_MUTABLE(GUSIScattGath, fCount) = 0;
GUSI_MUTABLE(GUSIScattGath, ~ fBuf) nil;

}

return  fBuf;
}

Thedestructoof GUSIScattGath  getsrid of thescratchareaif onewasallocated.
If it worksin scattermode the datais first scattered.
(Memberfunctionsfor classGUSIScattGath [ll)+= (I < .-
GUSIScattGath::"GUSIScattGath()

{
if  (fScratch) {

if ('fGather) {
(ScatterfBuf contentdo flo Il

}
DisposeHandle(fScratch);

}
The copyconstructoandthe assignmenbperatoboth haveto ensurehatthetwo
objectsdon’t endup sharingthe samescratcharea.

(Memberfunctionsfor classGUSIScattGath Hl)+= - e
void GUSIScattGath::operator=(const GUSIScattGath & other)

if  (fScratch)

DisposeHandle(fScratch);
{Copyuncontoversial fieldsof GUSIScattGath [l
(CopyfBuf unlesst pointsto a scratchare 2l

}

GUSIScattGath::GUSIScattGath(const GUSIScattGath & other)

{
{Copyuncontoversial fieldsof GUSIScattGath [l

{CopyfBuf unlesst pointsto a scratcharealilill)



(Copyuncontoversial fieldsof GUSIScattGath  [Il)= (-
flo = other.flo;
fCount = other.fCount;
fLen = other.fLen;
fGather = other.fGather;

(CopyfBuf unlesst pointsto a scratchare 2l = ()
fScratch = nil;
fBuf = other.fScratch ? nil : other.fBuf;
(Gatherflo contentdn fBuf )= (-
char * buffer = static_cast<char *>(fBuf);
const iovec * io = flo;
for (int count = fCount; count-;  ++i0) {
memcpy(buffer,  io->iov_base, io->iov_len);

buffer +=  jo->iov_len;

}
(ScatterfBuf contentgoflo )= (-
char * buffer = static_cast<char *>(fBuf);
const iovec * io = flo;
int length = flLen;
for (int count = fCount; count- && length;  ++io) {
int sect = min(length, int(io->iov_len));
memcpy(io->iov_base, buffer,  sect);
buffer +=  sect;
length -=  sect;

}

6.4 Implementation of ring buffering

Thebufferareaof aring bufferextendsetweerfBuffer ~andfEnd . fValid contains
thenumberof valid bytes,while fFree andfSpare (Whosepurposewill beexplained
later) sumup to the numberof freebytes.fProduce pointsatthe nextfreebyte,while
fConsume pointsat the nextvalid byte. finUse indicatesthatan asynchronousall
mightbewriting into the buffer.

(Privatissimaof GUSIRingBuffer  Il)= (- -
Ptr fBuffer;
Ptr fEnd;
Ptr fConsume;
Ptr fProduce;
size_t fFree;
size_t fValid;

size .t  fSpare;
bool flnUse;



(Initialize bufferof GUSIRingBuffer  Il)= (—

fBuffer = fConsume = fProduce = bufsiz ? NewPtr(bufsiz) 20
fEnd =  fBuffer+bufsiz;

fValid = fSpare = 0

fFree = bufsiz;

(Initialize fieldsof GUSIRingBuffer )= (. -
finUse = false;

Therelationshipdbetweerthevariouspointersarecapturedy Invariant() which
usegheauxiliaryfunctionDistance()  to determinghedistancebetweertwo pointers
in thepresencef wraparoundareas.

(Privatissimaof GUSIRingBuffer  [ll)+= (I < .-
bool Invariant();
size_t Distance(Ptr from, Ptr to);

(Memberfunctionsfor classGUSIRingBuffer Ill)= (- -
size_t  GUSIRingBuffer::Distance(Ptr from, Ptr to)
{

if (from > to)

return  (fEnd - from) + (to - fBuffer);
else

return  to-from;

}
(Memberfunctionsfor classGUSIRingBuffer l)+= < .-
bool GUSIRingBuffer::Invariant()
{
Lock();
bool invariant =
GUSI_CASSERT_INTERNAL(fProduce >= fBuffer ~ && fProduce < fEnd)
&& GUSI_CASSERT_INTERNAL(fConsume >= fBuffer ~ && fConsume < fEnd)
&& GUSI_CASSERT_INTERNAL(fFree + fvald + fSpare == fEnd - fBuffer)
&& GUSI_CASSERT_INTERNAL(Distance(fConsume,  fProduce) == (fValid  + fSpare) % (fEnd
&& GUSI_CASSERT_INTERNAL(Distance(fProduce, fConsume) == fFree % (fEnd - fBuffer));
Release();
return  invariant;
}

The lock mechanisnrelieson fLocked , andthe deferredprocedureandits argu-
mentarestoredin fDeferred  andfDeferredArg

(Privatissimaof GUSIRingBuffer Il += () < -
int fLocked,;
Deferred fDeferred;
void * fDeferredArg;

(Initialize fieldsof GUSIRingBuffer ) +-= (I < .-
fLocked = 0
fDeferred = il

fDeferredArg = il

- fBuffer))



Theconstructoinitializeseverything.

(Memberfunctionsfor classGUSIRingBuffer Il)+= - <.
GUSIRingBuffer::GUSIRingBuffer(size_t bufsiz)
{

(Initialize bufferof GUSIRingBuffer Il
(Initialize fieldsof GUSIRingBuffer Il

GUSI_SASSERT_INTERNAL(
Invariant(), "Invariant violated  in GUSIRingBuffer::GUSIRingBuffer()\n");
}
We only switchthe nexttime the bufferis empty sowe arepreparedo createthe
newbufferdynamicallyandforwardrequestgo it for awhile.
(Privatissimaof GUSIRingBuffer  Il)+= (N < -
GUSIRingBuffer ~ * fNewBuffer;
GUSIRingBuffer ~ * fOldBuffer;

void ObsoleteBuffer();
(Initialize fieldsof GUSIRingBuffer Il += <
fNewBuffer = il
fOldBuffer = il
(Memberfunctionsfor classGUSIRingBuffer Ill)+= - <.
void GUSIRingBuffer::SwitchBuffer(size_t bufsiz)
{
PurgeBuffers();
Lock();

if  (fNewBuffer)
fNewBuffer->SwitchBuffer(bufsiz);

else if (bufsiz == fEnd-fBuffer) /I No change
return;
else if (flnUse  && !fValid) {
if  (fBuffer)
DisposePtr(fBuffer);
(Initialize bufferof GUSIRingBuffer Il
} else
fNewBuffer = new GUSIRingBuffer(bufsiz);
Release();
}
void GUSIRingBuffer::PurgeBuffers()
{

if ~ (fOldBuffer)
delete  fOldBuffer;



ObsoleteBuffer() swapghedatastructure®f fNewBuffer andthecurrentbuffer
andfinally prepend$NewBuffer to fOldBuffer
(Memberfunctionsfor classGUSIRingBuffer  Il)+= (I < .-
void GUSIRingBuffer::ObsoleteBuffer()

{
Ptr oldBuffer = fBuffer;

fBuffer = fNewBuffer->fBuffer;
fEnd = fNewBuffer->fEnd;
fConsume = fNewBuffer->fConsume;
fProduce = fNewBuffer->fProduce;
fFree = fNewBuffer->fFree;
fValid = fNewBuffer->fValid;
fSpare = fNewBuffer->fSpare;
flnUse = fNewBuffer->flnUse;
fNewBuffer->fOldBuffer = fOldBuffer;
fOldBuffer = fNewBuffer;
fNewBuffer = fOldBuffer->fNewBuffer;
fOldBuffer->fBuffer = oldBuffer;
fOldBuffer->fNewBuffer = nil;

}

Thedestructorcleansup deferredproceduresndallocatedmemory

(Memberfunctionsfor classGUSIRingBuffer  ll)+= (I < -

GUSIRingBuffer::"GUSIRingBuffer()

{
Lock();
Release();
if  (fBuffer)

DisposePtr(fBuffer);
PurgeBuffers();
if  (fNewBuffer)
delete  fNewBuffer;
}

Sincethe directinterfaceis built on the indirectinterface,we dealwith the latter
first. ProduceBuffer() is themostcomplicatednemberfunction, asit hasthe most
freedomin howto doits job.

(Memberfunctionsfor classGUSIRingBuffer  Il)+= (I < .-
void * GUSIRingBuffer::ProduceBuffer(size_t & len)

{
Lock();
(Forward ProduceBuffer  to fNewBuffer [l
size_t requested_length = len;

(Resepointersif GUSIRingBuffer  is emptylill)
(Calculatethesizeof a freeblockin GUSIRingBuffer andadjustlen Il
GUSI_SASSERT_INTERNAL(

Invariant(), "Invariant violated  in GUSIRingBuffer::ProduceBuffer()\n");
GUSI_CASSERT_INTERNAL(len <= requested_length);
void * result = fProduce;
flnUse = true;
Release();

return  result;



If anewbufferexists,ProduceBuffer  requestgetdirectedthere.

(Forward ProduceBuffer  to fNewBuffer [Il)= (-
while  (fNewBuffer)  {
if  ('fValid)
ObsoleteBuffer();
else {
void * buf = fNewBuffer->ProduceBuffer(len);
Release();
return  buf;
}
}

At the core of ProduceBuffer() is the codeto calculatethe bestpossiblefree
blockin streak andadjustlen .
(Calculatethesizeof a freeblockin GUSIRingBuffer ~andadjustlen )= (-
size_t streak = fEnd - fProduce;
if (streak >= fFree)
streak = fFree;
else
(Avoidsilly windowsin GUSIRingBuffer Il
if (len > streak)
len = streak;

To keepfreespaceascontiguousaspossiblewe resetheproductionandconsump-
tion pointerswhenevethe bufferbecomesmpty Sincethis codeis only calledfrom
ProduceBuffer() , we knowthatthereis no outstandingdataproducingcall. Thisis
alsoa goodopportunityto switchbuffers.

(Resepointersif GUSIRingBuffer  is emptylil)= )
if  (!fvalid) {
fProduce = fConsume = fBuffer;
fSpare = 0
fFree = fEnd - fBuffer;

}

Now we turn to the secretof fSpare : If alargeproducebufferis askedfor, the
free areawrapsaround,and most of the free areais at the beginningof the buffer,
fProduce skipsthe restof the buffer and the numberof skippedbytesis notedin
fSpare sofConsume will skipthemlater, too.

(Avoidsilly windowsin GUSIRingBuffer  [ll)= (-
if (streak < (fFree >> 1) && streak < len) {
fSpare =  streak;
fProduce = fBuffer;
fFree = fSpare;
streak = fFree;



Comparedo ProduceBuffer() , ConsumeBuffer()  is quite simpleaswe don’t
havethe optionof skippinganything.

(Memberfunctionsfor classGUSIRingBuffer  Il)+= (I < .-
void * GUSIRingBuffer::ConsumeBuffer(size_t & len)
{
Lock();
size_t requested_length = len;
(ObsoleteBuffer  if possibl i)
size .t streak = fEnd - fConsume - fSpare;
if (streak > fValid)
streak = fValid;
if (len > streak)
len =  streak;
GUSI_SASSERT_INTERNAL(
Invariant(), "Invariant violated  in GUSIRingBuffer::ConsumeBuffer()\n");
GUSI_CASSERT_INTERNAL(len <= requested_length);
void * result = fConsume;
Release();
return  result;
}
At this point,emptybufferscanbethrownawayunlesstheyarein use
(ObsoleteBuffer  if possibldill)= (I
while  (fNewBuffer — && 'fvalid  && !finUse)
ObsoleteBuffer();
ValidBuffer() concludesnactionstartedoy ProduceBuffer by advancingProduce .
(Memberfunctionsfor classGUSIRingBuffer  Il)+= (I < .-
void GUSIRIingBuffer::ValidBuffer(void * buffer,  size_t len)
{
Lock();
if (fNewBuffer  && (buffer < fBuffer || buffer >= fEnd)) {
fNewBuffer->ValidBuffer(buffer, len);
Release();
return;
}

GUSI_CASSERT_INTERNAL(len <= fFree);
GUSI_CASSERT_INTERNAL(fProduce + len <= fEnd);

flnUse = false;

fValid += len;

fFree == len;

fProduce += len;

if (fProduce == fEnd)
fProduce = fBuffer,

(ObsoleteBuffer  if possibl i)
GUSI_SASSERT_INTERNAL(

Invariant(), "Invariant violated  in GUSIRingBuffer::ValidBuffer()\n");
Release();



FreeBuffer()  concludesnactionstartedoy ConsumeBuffer by advancindgConsume .

(Memberfunctionsfor classGUSIRingBuffer Il)+= an <.
void  GUSIRingBuffer::FreeBuffer(void * size_t len)
{

Lock();

fFree += len;

fValid == len;

fConsume += len;

if (fConsume == fEnd-fSpare) {

fConsume =  fBuffer;
fFree += fSpare;
fSpare = 0

}
(ObsoleteBuffer  if possibl| i)

GUSI_SASSERT_INTERNAL(

Invariant(), "Invariant violated  in GUSIRingBuffer::FreeBuffer()!\n");
Release();
}
Nowfor thedirectinterface Produce() combinesroduceBuffer — with ValidBuffer
{Memberfunctionsfor classGUSIRingBuffer Ill)+= an <
void GUSIRingBuffer::Produce(void * from, size_t & len)
{ .
size .t part;
size_t rest;
void * buf;
PurgeBuffers();
for (rest = len; (part = rest) && fFree; rest -= part) {
buf =  ProduceBuffer(part);
BlockMoveData(from, buf, part);
ValidBuffer(buf, part);
from = static_cast<char *>(from)+part;
}
len -= rest
GUSI_SASSERT_INTERNAL(
Invariant(), "Invariant violated  in GUSIRingBuffer::Produce()\n");



Consume() combinesConsumeBuffer with FreeBuffer

(Memberfunctionsfor classGUSIRingBuffer ll)+= - < .-
void GUSIRingBuffer::Consume(void * to, size_t & len)
{ .

size .t part;

size_t rest;

void * buf;

PurgeBuffers();
for (rest = len; (part = rest) && fvalid; rest -= part) {
buf = ConsumeBuffer(part);
if (to) {
BlockMoveData(buf, to, part);
to = static_cast<char *>(to)+part;
}
FreeBuffer(buf, part);

}

len -= rest;
GUSI_SASSERT_INTERNAL(
Invariant(), "Invariant violated  in GUSIRingBuffer::Consume()\n");

}
Thescatter/gathevariantsof Produce andConsume rely onacommonstrategy

(Privatissimaof GUSIRingBuffer  [Il)+= <.
void lteratelOVec(const GUSIScattGath & sg, size_t & len, size t & offset,

bool

produce);



(Memberfunctionsfor classGUSIRingBuffer Ill)+= an <.

void GUSIRingBuffer:IteratelOVec(const GUSIScattGath & sg, size .t & len, size_t & offset,  bool pro
{

const iovec *  vec = sg.lOVec();

iovec io = vec[0];

if  (llen) /I Surprising  as it is, nobody notices this any sooner

return;

Lock();

(Skipoffset  bytesfrombeginningof vec Il

size t part;

size t rest = len;

while (part = min(rest, io.iov_len)) {

size_t donepart = part;
if  (produce)

Produce(io.iov_base, donepart);
else
Consume(io.iov_base, donepart);
rest -= donepart;
if (donepart != part)
break;
do {
i0 = *++vec;
} while (lio.iov_len);
}
len -= rest;
offset += len;
Release();
}
(Skipoffset  bytesfrombeginningof vec Il = (-
size_t off = offset;
while (off >= io.iov_len) {
off -= io.iov_len;
do {
i0 = *+vec;
} while (lio.iov_len);
}
io.iov_base = static_cast<char *>(io.iov_base)+off;

io.iov_len = jo.iov_len-off;



(Inline memberfunctionsfor classGUSIRingBuffer  [Il)=

inline  void GUSIRingBuffer::Produce(const GUSIGatherer
{ IteratelOVec(gather, len, offset, true);
}
inline  void GUSIRingBuffer::Consume(const GUSIScatterer
IteratelOVec(scatter, len, offset, false);
}
inline  void GUSIRingBuffer::Produce(const GUSIGatherer
{ size t offset = 0;
IteratelOVec(gather, len, offset, true);
}
inline  void GUSIRingBuffer::Consume(const GUSIScatterer
{ size t offset = 0;
IteratelOVec(scatter, len, offset, false);
}

Free returnsthefreebufferspaceof the mostrecentbuffer.

(Memberfunctionsfor classGUSIRingBuffer Hl)+=
size .t  GUSIRingBuffer::Free()

{
if  (fNewBuffer)
return  fNewBuffer->Free();
else
return  fFree;
}

Free returnsthe sumof thevalid bytesof all buffers.

(Memberfunctionsfor classGUSIRingBuffer  Ill)+=
size_t  GUSIRIingBuffer::Valid()
{
if  (fNewBuffer)
return  fNewBuffer->Valid()+fValid;
else
return  fValid;

(I -
& gather, size 't & len,
& scatter, size t & len,
& gather, size .t & len)
& scatter,  size_t & len)
() <.
- <.

size_t

size_t

& offset)

& offset)



Thelock supportis ratherstraightforward.

(Inline memberfunctionsfor classGUSIRingBuffer Hl)+= an < e
inline  void GUSIRingBuffer::Lock() {  ++fLocked;
inline  bool GUSIRingBuffer::Locked() { return (fLocked!=0); }
inline  void GUSIRingBuffer::ClearDefer() {  fDeferred = nil; }
inline  void GUSIRingBuffer::Release()
{

GUSI_CASSERT_INTERNAL(fLocked > 0);
if (--fLocked <= 0 && fDeferred)
fDeferred(fDeferredArg);

}
inline  void GUSIRingBuffer::Defer(Deferred def, void * ar)

fDeferred
fDeferredArg

def;
ar;

}
Thesizeis storedonly implicitely.
(Inline memberfunctionsfor classGUSIRingBuffer  Il)+= & ] 3
inline  size_t  GUSIRingBuffer::Size() { retun fEnd - fBuffer; }
A GUSIRingBuffer::Peeker hasto keepits associatebUSIRingBuffer  locked
duringits entireexistence.
(Privatissimaof GUSIRingBuffer::Peeker = (. .-

GUSIRingBuffer & fTopBuffer;
GUSIRingBuffer ~ * fCurBulffer;

Ptr fPeek;
{Memberfunctionsfor classGUSIRingBuffer::Peeker = () -
GUSIRingBuffer::Peeker::Peeker(GUSIRingBuffer & buffer)
. fTopBuffer(buffer)
{
fTopBuffer.Lock();
for  (fCurBuffer = &fTopBuffer; fCurBuffer  && !fCurBuffer->fValid; )

fCurBuffer = fCurBuffer->fNewBuffer;
if ~ (fCurBuffer)
fPeek = fCurBuffer->fConsume;

}
GUSIRingBuffer::Peeker::"Peeker()
{

fTopBuffer.Release();
}

The core routine for readingis PeekBuffer ~which automaticallyadvanceshe
peekeraswell.

(Privatissimaof GUSIRingBuffer::Peeker = ;an
void * PeekBuffer(size_t & len);



(Memberfunctionsfor classGUSIRingBuffer::Peeker = () < .-
void * GUSIRingBuffer::Peeker::PeekBuffer(size_t & len)
{

size_t streak;

if  ('fCurBuffer)
return  nil;

if (fPeek < fCurBuffer->fConsume)

streak = fCurBuffer->fConsume - fPeek;
else
streak = fCurBuffer->fEnd - fPeek - fCurBuffer->fSpare;
if (streak > fCurBuffer->fValid)
streak = fCurBuffer->fValid;
if (len > streak)
len =  streak;
void * result = fPeek;

(AdvancdPeek bylen Il

return  result;

}

(AdvancdPeek bylen Hl)= (-
fPeek += len;
if (fPeek == fCurBuffer->fEnd-fCurBuffer->fSpare)
fPeek = fCurBuffer->fBuffer;
if (fPeek == fCurBuffer->fConsume) {
while  ((fCurBuffer = fCurBuffer->fNewBuffer) && IfCurBuffer->fValid)

if  (fCurBuffer)
fPeek = fCurBuffer->fConsume;

}
Theimplementatiorof Peek itself is thenfairly simple.
(Memberfunctionsfor classGUSIRingBuffer::Peeker = () < .-
void GUSIRIingBuffer::Peeker::Peek(void * to, size_t & len)
{
size_t part;
size_t rest;
void * buf,
for (rest = len; (part = rest) && (buf = PeekBuffer(part)); rest -= part)
BlockMoveData(buf, to, part);
to = static_cast<char *>(to)+part;
}
len -= rest



(Memberfunctionsfor classGUSIRingBuffer::Peeker =
void GUSIRingBuffer::Peeker::Peek(const GUSIScatterer & scatter,
{
const iovec *  vec = scatter.lOVec();
iovec io = vec[0];
while  (lio.iov_len)
i0 = *+vec;
size t part;
size 't rest = len;
while (part = min(rest, io.iov_len)) {
size_t donepart = part;
Peek(io.iov_base, donepart);
rest -= donepart;
if (donepart != part)
break;
do {
i0 = *++vec;
} while (lio.iov_len);
}
len -= rest;
}
(Inline memberfunctionsfor classGUSIRingBuffer  Il)+=
inline  void GUSIRIngBuffer::Peek(void * to, size_t & len)
{
Peeker  peeker(*this);
peeker.Peek(to, len);
}
inline  void GUSIRIngBuffer::Peek(const GUSIScatterer & scatter,
{

Peeker

peeker.Peek(scatter,

peeker(*this);

len);

() <

size t & len)
- .
size t & len)



Chapter 7

SocketFactories

Insteadof creatingsocketsof some specific subtypeof GUSISocket , directly, we
choosethe more flexible approachof creatingthemin someinstanceof a subtype
of the abstracfactoryclassGUSISocketFactory . Forevenmoreflexibility anda di-
rect mappingto BSD socketdomains,GUSISocketFactory  instancesare collected
in a GUSISocketDomainRegis try . If severatypesandor protocolsin a domainare
implementedtheyarecollectedin a GUSISocketTypeRegistry
(GUSIFactory il =

#ifndef ~_GUSIFactory_

#define _GUSIFactory_

#ifdef  GUSI_SOURCE
#include  "GUSISocket.h"

(Definitionof classGUSISocketFactory [l
(Definitionof classGUSISocketDomainRegistry [l
(Definitionof classGUSISocketTypeRegistry Il

(Definitionof GUSISetupFactories  hoo kil

(Inline membefunctionsfor classGUSISocketDomainRegistry Il
(Inline membefunctionsfor classGUSISocketTypeRegistry [l

#endif /* GUSI_SOURCEY/

#endif /* _GUSIFactory_ */

(GUSIFactory.cpll) =
#include  "GUSIInternal.h"
#finclude  "GUSIFactory.h"
#include  "GUSIDiag.h"
#finclude  "GUSIInet.h"

{Memberfunctionsfor classGUSISocketFactory )

{Memberfunctionsfor classGUSISocketDomainRegistry [l
(Memberfunctionsfor classGUSISocketTypeRegistry Il

79



7.1 Definition of GUSISocketF acto ry

GUSISocketFactory  consistsof a few maintenancéunctionsandthe socketopera-
tions.

(Definitionof classGUSISocketFactory  Il)= ()
class GUSISocketFactory
public:
virtual int  socketpair(int domain, int type, int protocol, GUSISocket * s[2]);
virtual GUSISocket * socket(int domain, int type, int protocol) = O;
protected:
GUSISocketFactory() {
virtual ~ "GUSISocketFactory() {
%

7.2 Definition of GUSISocketD omai nRegis tr y

The GUSISocketDomainRegist ry is asingletonclassregisteringall socketdomains.

(Definitionof classGUSISocketDomainRegistry  [Hl)= (-
class GUSISocketDomainRegistry . public  GUSISocketFactory — {
public:

(Sockecreationinterfaceof GUSISocketDomainRegistry [l
(Registationinterfaceof GUSISocketDomainRegistry [l
private:
(Privatissimaof GUSISocketDomainRegistry Il
%
Theonly instanceof GUSISocketDomainRegistr v is, asusual,obtainedy calling
Instance() . Callingsocket() onthisinstancewill thencreatea socket.

(Sockecreationinterfaceof GUSISocketDomainRegistry  [Il)= (-
virtual GUSISocket * socket(int domain, int type, int protocol);
virtual int  socketpair(int domain, int type, int protocol, GUSISocket * s[2]);

static GUSISocketDomainRegistry *  Instance();
AddFactory() andRemoveFactory() addandremoveaGUSISocketFactory  for
agivendomainnumber Both returnthe previousregistrant.

(Registationinterfaceof GUSISocketDomainRegistry  IHl)= (-
GUSISocketFactory  * AddFactory(int domain, GUSISocketFactory  * factory);
GUSISocketFactory  * RemoveFactory(int domain);

7.3 Definition of GUSISocketT ypeRegis tr y

A GUSISocketTypeRegistry  registerdactoriesfor somedomainby type andproto-
col.

(Definitionof classGUSISocketTypeRegistry  Hl)= ()
class GUSISocketTypeRegistry . public  GUSISocketFactory
public:

(Sockecreationinterfaceof GUSISocketTypeRegistry [l

(Registationinterfaceof GUSISocketTypeRegistry Il
private:

(Privatissimaof GUSISocketTypeRegistry [l

h



GUSISocketTypeRegi stry is nota singleton buteachinstances somewhasin-
gletonishin thatit doessomedelayednitializationonly whenit’ susedandatthatpoint
registerdtself with the GUSISocketDomainReg istry . Callingsocket() onthesen-
stancewvill thencreatea socket.

(Socketreationinterfaceof GUSISocketTypeRegistry  IHl)= ()]
GUSISocketTypeRegistry(int domain, int maxfactory);
virtual GUSISocket * socket(int domain, int type, int protocol);
virtual int  socketpair(int domain, int type, int protocol, GUSISocket * s[2));

AddFactory() andRemoveFactory() addandremoveaGUSISocketFactory — for
agiventypeandprotocol(bothof whichcanbespecifiedas0 to matchanyvalue).Both
returnthe previousregistrant.

(Registraioninterfaceof GUSISocketTypeRegistry  IHl)= (-

GUSISocketFactory  * AddFactory(int type, int protocol, GUSISocketFactory ~ * factory);

GUSISocketFactory  * RemoveFactory(int type, int protocol);

7.4 Implementation of GUSISocket Fact ory

We definethis so compilersknow whereto placethe vtable. Furthermoreyery few
domainsprovidea definition for socketpair , while definingsocket is pretty much
mandatory

(Memberfunctionsfor classGUSISocketFactory  [Hl)= (-
int  GUSISocketFactory::socketpair(int, int, int, GUSISocket * [2])
{

return ~ GUSISetPosixError(EOPNOTSUPP);
}

7.5 Implementation of GUSISocket Doman Regi str y

By now, you shouldknow howsingletonsarecreated Couldit bethatthe combination
of DesignPatternsandLiterateProgrammindeadsto a proliferationof cliches?

(Definitionof GUSISetupFactories  hookilil)= ()
extern "C" void GUSISetupFactories();

(Privatissimaof GUSISocketDomainRegistry  [Il)= (I -
static  GUSISocketDomainRegistry *  slnstance;

(Memberfunctionsfor classGUSISocketDomainRegistry  Hl)= () -
GUSISocketDomainRegistry *  GUSISocketDomainRegistry::sinstance;

(Inline memberfunctionsfor classGUSISocketDomainRegistry  Il)= () -
inline  GUSISocketDomainRegistry * GUSISocketDomainRegistry::Instance()
{
if  ('sInstance) {
sinstance = new GUSISocketDomainRegistry();
GUSISetupFactories();

}

return  sinstance;



We storedomainfactoriesin a tablethatis quitecomfortablysized.

(Privatissimaof GUSISocketDomainRegistry [} += -
GUSISocketFactory  * factory[AF_MAX];
GUSISocketDomainRegistry();

(Memberfunctionsfor classGUSISocketDomainRegistry Il += (N < -
GUSISocketDomainRegistry::GUSISocketDomainRegistry()

{
for (int i =0; iAF_MAX; ++i)
factory[i] = nil;

}

Thesocket() callis swiftly delegatedo theregisteredlomain.

(Memberfunctionsfor classGUSISocketDomainRegistry Il += (N < .-
GUSISocket * GUSISocketDomainRegistry::socket(int domain, int type, int protocol)

if ('GUSI_CASSERT_CLIENT(domain >= 0 && domain < AF_MAX) || !factory[domain])
return  GUSISetPosixError(EAFNOSUPPORT),  static_cast<GUSISocket *>(nil);

return  factory[domain]->socket(domain, type, protocol);
}
Sois socketpair
(Memberfunctionsfor classGUSISocketDomainRegistry Il += () <N .-
int  GUSISocketDomainRegistry::socketpair(int domain, int type, int protocol, GUSISocket * s[2])
{

if ('\GUSI_CASSERT_CLIENT(domain >= 0 && domain < AF_MAX) || !factory[domain])

return  GUSISetPosixError(EAFNOSUPPORT);

return  factory[domain]->socketpair(domain, type, protocol, S);

}

AddFactory() andRemoveFactory() addandremoveaGUSISocketFactory  for
a givendomainnumber Both returnthe previousregistrant. Out of rangeerrorsare
considerednternalerrorsratherthanmerelyclienterrors.

{(Memberfunctionsfor classGUSISocketDomainRegistry Il += () <
GUSISocketFactory  * GUSISocketDomainRegistry::AddFactory(int domain, GUSISocketFactory  * f)
{
if (IGUSI_CASSERT_INTERNAL(domain >= 0 && domain < AF_MAX))
return  nil;
GUSISocketFactory  * old = factory[domain];
factory[domain] = f;
return  old;

}
RemoveFactory()  canactually be implementedn termsof AddFactory()  but
thatmight confusereaders.

(Inline memberfunctionsfor classGUSISocketDomainRegistry Il += (K |
inline  GUSISocketFactory  * GUSISocketDomainRegistry::RemoveFactory(int domain)

{
}

return  AddFactory(domain, nil);



7.6 Implementation of GUSISocket TypeRegi st ry

We storetype factoriesin a fixed sizetable. This tableis only initialized whenany
non-constructopublic membeiis called.

(Privatissimaof GUSISocketTypeRegistry )= (- -
struct  Entry {
int type;
int protocol;

GUSISocketFactory ~ * factory;
Entry() : type(0),  protocol(0), factory(nil) {

%

Entry *  factory;
int domain;
int maxfactory;

(Inline memberfunctionsfor classGUSISocketTypeRegistry  IHl)= ()]
inline  GUSISocketTypeRegistry::GUSISocketTypeRegistry(int domain, int maxfactory)
. domain(domain), maxfactory(maxfactory), factory(nil)

{
}
Initialize() initializesthetableandregistergheobjectwith theGUSISocketDomainRegist  ry()
thefirsttimeit’ scalled.

(Privatissimaof GUSISocketTypeRegistry  IHl)+= - < .-
void Initialize();

(Memberfunctionsfor classGUSISocketTypeRegistry  IHl)= (- -
void GUSISocketTypeRegistry::Initialize()

{
if ~ (factory) {
factory = new Entrymaxfactory];
GUSISocketDomainRegistry::Instance()->AddFactory(domain, this);
}
}

Unlike for aGUSISocketDomainRegistry , matchidentificationfor aGUSISocketTypeRegis try
takesalinearsearchFind() stopswhenit hasfoundeithera matchor anemptysiot.

(Privatissimaof GUSISocketTypeRegistry  Il)+= . <.
bool Find(int  type, int protocol, bool exact, Entry *&found);



(Memberfunctionsfor classGUSISocketTypeRegistry Il += - <.

bool GUSISocketTypeRegistry::Find(int type, int protocol, bool exact, Entry *&found)
{
Initialize();
for (Entry * ent = factory;  ent<factory+maxfactory; ++ent)
if  (lent->factory) {
found = ent;
return  false;
} else if (

(Socketype matcheent->type [l
&& (Sockeprotocol matchesnt->protocol Il

) A
found = ent;
return  true;
}
found = nil;
return  false;
}
protocol maybespecifiedas0 in the call, butnottype .
(Socketype matcheent->type = ()
(ent->type == type || (lexact && lent->type))
(Sockeprotocol  matchegnt->protocol )= (-
(ent->protocol == protocol || ('exact && (lent->protocol || !protocol)))

Thesocket andsocketpair  callsareswiftly delegatedio someregisteredlomain.

(Memberfunctionsfor classGUSISocketTypeRegistry  Hl)+= ) <.
GUSISocket * GUSISocketTypeRegistry::socket(int domain, int type, int protocol)
{

Entry * ent;

bool found = Find(type, protocol, false,  ent);
if ('GUSI_CASSERT_CLIENT(found))
return  GUSISetPosixError(EPROTONOSUPPORT),  static_cast<GUSISocket *>(nil);

return  ent->factory->socket(domain, type, protocol);
}
int  GUSISocketTypeRegistry::socketpair(int domain, int type, int protocol, GUSISocket * s[2])
{

Entry * ent;

bool found = Find(type, protocol, false, ent);
if ('GUSI_CASSERT_CLIENT(found))
return  GUSISetPosixError(EPROTONOSUPPORT);
return  ent->factory->socketpair(domain, type, protocol, s);



AddFactory()  and RemoveFactory() addandremovea GUSISocketFactory
Both returnthe previousregistrant. Tableoverrflowerrorsare considerednternaler-
rorsratherthanmerelyclienterrors.

(Memberfunctionsfor classGUSISocketTypeRegistry  Hl)+= ) < .-
GUSISocketFactory  * GUSISocketTypeRegistry::AddFactory(int type, int protocol, GUSISocketFactory
{

Entry * ent;
bool previous = Find(type, protocol, true, ent);
if ('GUSI_CASSERT_INTERNAL(ent))
return  nil;
GUSISocketFactory  * old = previous ? ent->factory sonil;
ent->type = type;
ent->protocol = protocol;
ent->factory = f,
return  old;
}
RemoveFactory() hasto takecareof keepingall valid entriestogether

(Memberfunctionsfor classGUSISocketTypeRegistry Il += . <.
GUSISocketFactory  * GUSISocketTypeRegistry::RemoveFactory(int type, int protocol)
{

Entry * ent;
if  (IFind(type, protocol, true, ent))
return  nil;

GUSISocketFactory  * old = ent->factory;

while (++ent - factory < maxfactory && ent->factory)
ent[-11 = ent[0];

ent[-1].factory = nil;

return  old;

* )






Chapter 8

Devices

Similar to the creationof socketsoperationson files like openingor renamingthem
needto be dispatchedo a variety of specialcasegMost of themof the form "Dev:”
precededy a devicename).Analogougo the GUSISocketFactory  subclassesegis-
teredin aGUSISocketDomainReg istry , wethereforehavesubclassesf GUSIDevice
registeredn a GUSIDeviceRegistry , althoughthe detailsof the two registriesare
quitedifferent.
Duringresolutiorof afile name thenameandinformationaboutt is passedround

in a GUSIFileToken
(GUSIDevice. )=

#ifndef ~_GUSIDevice_

#define _GUSIDevice_

#ifdef  GUSI_SOURCE

#include  "GUSISocket.h"
#include  "GUSIFileSpec.h"

#include  <dirent.h>
#include  <utime.h>

Definitionof classGUSIFileToken Il
Definitionof classGUSIDirectory Il
Definitionof classGUSIDeviceRegistry Il
Definitionof classGUSIDevice [l

PN

(Definitionof GUSISetupDevices hookiil)
(Inline membefunctionsfor classGUSIDeviceRegistry Il
#endif /* GUSI_SOURCEY/

#endif /* _GUSIDevice_ *
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(GUSIDevice.clil=

#include
#include
#include
#include
#include

#include
#include

"GUSlInternal.h"
"GUSIDevice.h"
"GUSIMacFile.h"
"GUSINull.h"
"GUSIDiag.h"

<fentl.h>
<utility>

GUSI_USING_STD_NAMESPACE

{Memberfunctionsfor classGUSIFileToken )
{Memberfunctionsfor classGUSIDevice Il
{Memberfunctionsfor classGUSIDeviceRegistry



8.1 Definition of GUSIFile Token

A GUSIFileToken

consistsof a pointerto the nameasa C string, of a pointerto the

GUSIDevice thetokenresolveso, and,if thetokenrefersto a file nameratherthan
a devicename,a pointerto a GUSIFileSpec . Sincedependingon the call, different
GUSIDevice subclassemayhandleit, arequestodehasto be passedo the construc-
tor, too.

(Definitionof classGUSIFileToken  [Hl)= ()
class GUSIDevice;
class GUSIFileToken : public GUSIFileSpec {
public:
enum Request {
(Request$or GUSIFileToken Il
kNoRequest
%
GUSIFileToken(const char * path, Request request, bool useAlias = false);
GUSIFileToken(const GUSIFileSpec & spec, Request request);
GUSIFileToken(short fRefNum, Request request);
bool IsFile() const { return flsFile; }
bool IsDevice() const { return IfIsFile; }
Request WhichRequest() const { return fRequest; }
GUSIDevice * Device() const { return fDevice; }
const char * Path() const { return fPath; }
static  bool StrFragEqual(const char * name, const char * frag);
enum StdStream  {
kStdin,
kStdout,
kStderr,
kConsole,
kNoStdStream = -2
%
static  StdStream  StrStdStream(const char * name);
private:

GUSIDevice * fDevice;
const char * fPath;
bool fIsFile;
Request fRequest;



8.2 Definition of GUSIDevic e

GUSIDevice consistsof a few maintenancéunctionsandthe deviceoperations.The
requestdispatchefirst callsWant() for eachcandidatedeviceandassoonasit’ ssuc-
cessfulcallsthespecificoperation Devicesarekeptin alinkedlist by the GUSIDeviceRegistry
(Definitionof classGUSIDevice )= (-
class GUSIDevice {
public:
virtual bool Want(GUSIFileToken & file);

(Operationgfor GUSIDevice [l

protected:
friend class GUSIDeviceRegistry;
friend class GUSIDeviceRegistry::iterator;

GUSIDevice() : fNextDevice(nil) {
virtual ~ "GUSIDevice() {

GUSIDevice *  fNextDevice;

8.3 Definition of GUSIDevic eRegis tr y

TheGUSIDeviceRegistry  is asingletonclassregisteringall socketdomains.

(Definitionof classGUSIDeviceRegistry  [Il)= ()
class GUSIDeviceRegistry — {
public:

(Credtion of GUSIDeviceRegistry [l
(Operationgor GUSIDeviceRegistry Il
(Registationinterfaceof GUSIDeviceRegistry [l
(Iterator on GUSIDeviceRegistry [l

protected:
(Lookingup a devicein the GUSIDeviceRegistry 1l
private:
(Privatissimaof GUSIDeviceRegistry [l
%
Theonlyinstanceof GUSIDeviceRegistry s, asusual obtainedy callinglnstance()
(Creationof GUSIDeviceRegistry  [Ill)= (-

static GUSIDeviceRegistry * Instance();

AddDevice() andRemoveDevice() addandremovea GUSIDevice .

(Registationinterfaceof GUSIDeviceRegistry  Hl)= ()
void AddDevice(GUSIDevice  * device);
void RemoveDevice(GUSIDevice  * device);
OnconstructionaGUSIFileToken looksuptheappropriatelevicein theGUSIDeviceRegistry

(Lookingup a devicein theGUSIDeviceRegistry  Il)= )
friend class GUSIFileToken;

GUSIDevice * Lookup(GUSIFileToken & file);



It is corvenientto defineiteratorsto iterateacrossall devices.

(Iterator onGUSIDeviceRegistry  Hl)= -
class iterator;

iterator & begin();
iterator & end();

8.4 Operationson Devices

Theopen operationcreatesa newsocketfor the specifiedpathor file specification.

(Requestor GUSIFileToken Hl)= a -
kWillOpen,
(Operationsfor GUSIDevice )= (. -

virtual GUSISocket * open(GUSIFileToken & file, int flags);

(Operationgfor GUSIDeviceRegistry )= - .-
GUSISocket * open(const char * path, int flags);

remove deletesapathor file specification.

(Requestfor GUSIFileToken Hl)+= an .-
kWillRemove,
(Operationsfor GUSIDevice ll)+= () < .-

virtual int remove(GUSIFileToken & file);

(Operationsor GUSIDeviceRegistry Il += ) <.
int remove(const char * path);

rename renames pathor file specification.

(Requestfor GUSIFileToken Hl)+= < .-
kWillRename,
(Operationsfor GUSIDevice ll)+= N - .-

virtual int rename(GUSIFileToken & from, const char * newname);

(Operationsor GUSIDeviceRegistry Il += N - .-
int rename(const char * oldname, const char * newname);

stat gathersstatisticaldataaboutafile or directory

(Requestfor GUSIFileToken Hl)+= an .-
kWwillStat,
(Operationsfor GUSIDevice ll)+= ) < .-

virtual int  stat(GUSIFileToken & file,  struct stat * buf);

(Operationsor GUSIDeviceRegistry Il += () <D -
int  stat(const char * path, struct stat * buf, bool useAlias);

chmod changedile modesto the extentthatthis is meaningfulon MacOS.

(Requestfor GUSIFileToken Hl)+= an .-
kWillChmod,
(Operationsfor GUSIDevice ll)+= . < .-

virtual int chmod(GUSIFileToken & file, mode_t mode);



(Operationdor GUSIDeviceRegistry Il += an <.
int chmod(const char * path, mode_t mode);

utime bumpsafile’s modificationtime.

(Requestfor GUSIFileToken IHl)+= () < .-
kWillUtime,
(Operationgor GUSIDevice Ill)+= <.

virtual int  utime(GUSIFileToken & file,  const utimbuf * times);

(Operationdor GUSIDeviceRegistry Il += an <.
int utime(const  char * path, const utimbuf * times);

access checksaccespermissiondor afile.

(Requestfor GUSIFileToken Hl+= an <N .-
kWillAccess,
(Operationgor GUSIDevice ll)+= <.

virtual int access(GUSIFileToken & file, int  mode);

(Operationdor GUSIDeviceRegistry  Hl)+= ) <
int access(const  char * path, int mode);

mkdir createsadirectory

(Requestfor GUSIFileToken Hl)+= (I <D -
kWillMkdir,
(Operationgor GUSIDevice ll)+= <.

virtual int  mkdir(GUSIFileToken & file);

(Operationdor GUSIDeviceRegistry Il += an <.
int  mkdir(const  char * path);

rmdir deletesadirectory

(Requestfor GUSIFileToken IHl)+= () <D .-
kWillRmdir,
(Operationgor GUSIDevice Ill)+= ) <.

virtual int  rmdir(GUSIFileToken & file);

(Operationdor GUSIDeviceRegistry Il += an <.
int rmdir(const  char * path);

opendir opensadirectoryhandleonthegivendirectory

(Requestfor GUSIFileToken Hl+= () < -
kWillOpendir,
(Operationgor GUSIDevice ll)+= ) <.

virtual GUSIDirectory ~ * opendir(GUSIFileToken & file);
(Operationdor GUSIDeviceRegistry  Hl)+= ) <.
GUSIDirectory ~ * opendir(const char * path);

symlink createsa symboliclink to afile.

(Requestéor GUSIFileToken Hl)+= () < .-
kWillSymlink,



{Operationgor GUSIDevice Ill)+= N - .-
virtual int  symlink(GUSIFileToken & to, const char * newlink);

(Operationsor GUSIDeviceRegistry Il += - < .-
int  symlink(const char * target, const char * newlink);

readlink  readsthecontentf a symboliclink.

(Requestor GUSIFileToken Hl)+= () <D -
kWillReadlink,

(Operationsfor GUSIDevice ll)+= N - .-
virtual int  readlink(GUSIFileToken & link, char * buf, int bufsize);

(Operationgor GUSIDeviceRegistry Il += (N < .-
int  readlink(const char * path, char * buf, int bufsize);
fgetfileinfo andfsetfileinfo readsandsetthetypeandcreatorcodeof afile.

(Requestfor GUSIFileToken Hl)+= () < .-
kWillGetfileinfo,
kWillSetfileinfo,

(Operationsfor GUSIDevice ll)+= N < .-
virtual int  fgetfileinfo(GUSIFileToken & file,  OSType * creator, OSType * type);
virtual int fsetfileinfo(GUSIFileToken & file,  OSType creator,  OSType type);

(Operationgor GUSIDeviceRegistry Il += - < .-
int  fgetfileinfo(const char * path, OSType * creator,  OSType * type);
int fsetfileinfo(const char * path, OSType creator,  OSType type);
faccess manipulateMPW propertief files.

(Requestfor GUSIFileToken Hl)+= ) <.
kWillFaccess,

(Operationsfor GUSIDevice ll)+= - <.

virtual int  faccess(GUSIFileToken & file,  unsigned * cmd, void * arg);

(Operationsfor GUSIDeviceRegistry Il += - <
int  faccess(const char * path, unsigned * cmd, void * arg);

8.5 Definition of GUSIDire ct ory

GUSIDirectory  is adirectoryhandleto iterateoverall entriesin a directory

(Definitionof classGUSIDirectory  [Ill)= (-
class GUSIDirectory  {
public:
virtual “GUSIDirectory() {
virtual  dirent * readdir() =0
virtual long telldir() =0
virtual void seekdir(long pos) = 0;
virtual ~ void rewinddir() =0
protected:
friend  class GUSIDevice;
GUSIDirectory() {



8.6 Implementation of GUSIFileT oken

Identifying a namestartingwith "Dev:” asafile or a deviceis a dangerougob. Cur-
rently, thereis no possibility to entirely disabledeviceinterpretation,so we're using
thefollowing heuristican orderto minimize conflictswith realfile names:

¢ Any namecorrespondingo anexistingdfile is afile
¢ Any namenotrecognizedy anydevicedomainis afile

We needmany caseinsensitivecomparisons.Sincewe alwayscompareto fixed
stringswithing the ASCII set,we cando acheapimplementation.

(Memberfunctionsfor classGUSIFileToken Hl)= an -
bool GUSIFileToken::StrFragEqual(const char * name, const char * frag)
{
do {
if ((*name++ | 0x20) != *frag++)

return  false;
} while (*rag);

return  true;

}
GUSIFileToken::GUSIFileToken(const char * path, Request request, bool useAlias)
. fPath(path), GUSIFileSpec(path, useAlias), fDevice(nil), fRequest(request),
{
if  ('StrFragEqual(path, "dev:") || ('Error() && Exists()))
goto treatAsFile;
if (fDevice = GUSIDeviceRegistry::Instance()->Lookup(*this))
return;
treatAsFile:
flsFile = true;
fDevice = GUSIDeviceRegistry::Instance()->Lookup(*this);
}

Somenamesneedto be detectedfrequently We've alreadyestablishedhat the
namestartswith "dev:"

(Memberfunctionsfor classGUSIFileToken Hl)+= an <.
GUSIFileToken::StdStream GUSIFileToken::StrStdStream(const char * name)
{

if  (StrFragEqual(name+4, "console”)  && name[ll])
return  kConsole;
if  (StrFragEqual(name+4, "std"))
if  (StrFragEqual(name+7, "in")  && 'namel[9])
return ~ kStdin;
else if (StrFragEqual(name+7, "out”)  && name[10])
return  kStdout;
else if (StrFragEqual(name+7, "err")  && name[10])

return  kStderr;
return  kNoStdStream;

flsFile(false)



The otherconstructor®f GUSIFileToken arealwayscalledfor realfiles andthus
presenno ambiguities.

(Memberfunctionsfor classGUSIFileToken Hl)+= - e

GUSIFileToken::GUSIFileToken(const GUSIFileSpec & spec, Request request)

. fPath(nil), GUSIFileSpec(spec), fDevice(nil), fRequest(request), flsFile(true)
{

fDevice = GUSIDeviceRegistry::Instance()->Lookup(*this);
}
GUSIFileToken::GUSIFileToken(short fRefNum, Request request)

. fPath(nil), GUSIFileSpec(fRefNum), fDevice(nil), fRequest(request), flsFile(true)
{

fDevice = GUSIDeviceRegistry::Instance()->Lookup(*this);
}

8.7 Implementation of GUSIDevi ce

By default,adevicewantsnofiles.

(Memberfunctionsfor classGUSIDevice )= [ B
bool GUSIDevice::Want(GUSIFileToken &)
{

return  false;
}

Sinceindividual devicesarefree to opt out of everyoperationwe haveto imple-
mentthemall asemptyfunctionshere. Calling any of thesefunctionsis aninternal
error.

(Thisshouldnothappenfail assertionandreturn EOPNOTSUFI)= ()

{
GUSI_SASSERT_INTERNAL(false, "Undefined device operation”);

return  GUSISetPosixError(EOPNOTSUPP);
}

(Thisshouldnothappenfail assertionandreturnnil )= ()
{
GUSI_SASSERT_INTERNAL(false, "Undefined device operation”);
GUSISetPosixError(EOPNOTSUPP);

return  nil;



(Memberfunctionsfor classGUSIDevice Ill)+= -
GUSISocket * GUSIDevice::open(GUSIFileToken &, int)
(Thisshouldnothappenfail assertiorandreturnnil Il

int  GUSIDevice::remove(GUSIFileToken &)
{Thisshouldnothappenfail assertiorandreturn EOPNOTSU il

int  GUSIDevice::rename(GUSIFileToken &, const char *)
{Thisshouldnothappenfail assertiorandreturn EOPNOTSU il

int  GUSIDevice::stat(GUSIFileToken &, struct stat *)
{Thisshouldnothappenfail assertiorandreturn EOPNOTSU il

int  GUSIDevice::chmod(GUSIFileToken &, mode_t)
(Thisshouldnothappenfail assertiorandreturn EOPNOTSUFIl)

int  GUSIDevice::utime(GUSIFileToken &, const utimbuf  *)
{Thisshouldnothappenfail assertiorandreturn EOPNOTSUFIl)

int  GUSIDevice::access(GUSIFileToken &, int)
{Thisshouldnothappenfail assertiorandreturn EOPNOTSUFIl)

int  GUSIDevice::mkdir(GUSIFileToken &)
{Thisshouldnothappenfail assertiorandreturnnil [l

int  GUSIDevice::rmdir(GUSIFileToken &)
{Thisshouldnothappenfail assertiorandreturnnil [l

GUSIDirectory ~ * GUSIDevice::opendir(GUSIFileToken &)
(Thisshouldnothappenfail assertiorandreturnnil [l

int  GUSIDevice::symlink(GUSIFileToken &, const char *)
{(Thisshouldnothappenfail assertiorandreturn EOPNOTSUFIl)

int  GUSIDevice::readlink(GUSIFileToken &, char * int)
{Thisshouldnothappenfail assertiorandreturn EOPNOTSUFIl)

int  GUSIDevice::fgetfileinfo(GUSIFileToken &, OSType *, OSType *)
{Thisshouldnothappenfail assertiorandreturn EOPNOTSUFIl)

int  GUSIDevice::fsetfileinfo(GUSIFileToken &, OSType, OSType)
{Thisshouldnothappenfail assertiorandreturn EOPNOTSUFIl)

int  GUSIDevice::faccess(GUSIFileToken &, unsigned * void *)
(Thisshouldnothappenfail assertiorandreturn EOPNOTSUFIl)

8.8 Implementation of GUSIDevic eRegis tr y

(Definitionof GUSISetupDevices hookiil)= ()
extern "C" void GUSISetupDevices();

(Privatissimaof GUSIDeviceRegistry  Il)= (. .-
static  GUSIDeviceRegistry * slnstance;



{Memberfunctionsfor classGUSIDeviceRegistry  Hl)= (- .-
GUSIDeviceRegistry * GUSIDeviceRegistry::sinstance;

(Inline memberfunctionsfor classGUSIDeviceRegistry )= -
inline  GUSIDeviceRegistry * GUSIDeviceRegistry::Instance()
{
if  ('sInstance) {
sinstance = new GUSIDeviceRegistry();
GUSISetupDevices();

}

return  sinstance;

}

Devicesarestoredin a linked list. On creationof theregistry it immediatelyreg-
isterstheinstanceor plain Macintoshfile socketsto which prettymuchall operations
default. This devicewill neverefuseanyrequest.

(Privatissimaof GUSIDeviceRegistry  Hl)+= - <
GUSIDevice * fFirstDevice;
GUSIDeviceRegistry();

(Memberfunctionsfor classGUSIDeviceRegistry Il += an .-

GUSIDeviceRegistry::GUSIDeviceRegistry()
. fFirstDevice(nil)

{

AddDevice(GUSIMacFileDevice::Instance());
}

AddDevice() andRemoveDevice() addandremovea GUSIDevice .
(Memberfunctionsfor classGUSIDeviceRegistry Il += (I < .-

void GUSIDeviceRegistry::AddDevice(GUSIDevice * device)
{

device->fNextDevice = fFirstDevice;

fRirstDevice = device;
}
void GUSIDeviceRegistry::RemoveDevice(GUSIDevice * device)
{

if  (fFirstDevice == device)

fRirstDevice = device->fNextDevice;
else
for (iterator dev = begin(); dev != end(); ++dev)
if (dev->fNextDevice == device) {
dev->fNextDevice = device->fNextDevice;
break;
}



Tolook up, we iteratethroughall devices.

(Memberfunctionsfor classGUSIDeviceRegistry  Ill)+= - <.
GUSIDevice * GUSIDeviceRegistry::Lookup(GUSIFileToken & file)
{

for (iterator dev = begin(); dev != end(); +tdev)
if  (dev->Want(file))
return  &(*dev);

return  static_cast<GUSIDevice *>(nil);
}

{Memberfunctionsfor classGUSIDeviceRegistry  Il)+= ) <N .

GUSISocket * GUSIDeviceRegistry::open(const char * path, int flags)

{
GUSIFileToken file(path, GUSIFileToken::kWillOpen, (flags & O_ALIAS) = 0);
return  file.Device()->open(file, flags);

}

(Memberfunctionsfor classGUSIDeviceRegistry  Hl)+= <.

int  GUSIDeviceRegistry::remove(const char * path)

{
GUSIFileToken file(path, GUSIFileToken::kWillRemove, true);
return  file.Device()->remove(file);

}

(Memberfunctionsfor classGUSIDeviceRegistry  Il)+= [ & 1 3
int  GUSIDeviceRegistry::rename(const char * oldname, const char * newname)
GUSIFileToken oldfile(oldname, GUSIFileToken::kWillRename, true);

return  oldfile.Device()->rename(oldfile, newname);
}

(Memberfunctionsfor classGUSIDeviceRegistry  Il)+= ) <.
int  GUSIDeviceRegistry::stat(const char * path, struct stat * buf, bool useAlias)
{

GUSIFileToken file(path, GUSIFileToken::kWillStat, useAlias);
return  file.Device()->stat(file, buf);
}

{Memberfunctionsfor classGUSIDeviceRegistry — IHl)+= - <.
int  GUSIDeviceRegistry::chmod(const char * path, mode_t mode)
{

GUSIFileToken file(path, GUSIFileToken::kWillChmod, false);
return  file.Device()->chmod(file, mode);



(Memberfunctionsfor classGUSIDeviceRegistry  [Ill)+= (- < .-

int  GUSIDeviceRegistry::utime(const char * path, const utimbuf * times)
{
GUSIFileToken file(path, GUSIFileToken::kWillUtime, false);
return  file.Device()->utime(file, times);
}
(Memberfunctionsfor classGUSIDeviceRegistry  IHl)+= ) < .-
int  GUSIDeviceRegistry::access(const char * path, int mode)
{
GUSIFileToken file(path, GUSIFileToken::kWillAccess, false);
return  file.Device()->access(file, mode);
}
(Memberfunctionsfor classGUSIDeviceRegistry Il += N < .-
int  GUSIDeviceRegistry::mkdir(const char * path)
{

GUSIFileToken file(path, GUSIFileToken::kWillMkdir);

return  file.Device()->mkdir(file);

}

(Memberfunctionsfor classGUSIDeviceRegistry  Hl)+= (N < .-

int  GUSIDeviceRegistry::rmdir(const char * path)
GUSIFileToken file(path, GUSIFileToken::kWillRmdir);
return  file.Device()->rmdir(file);

}

(Memberfunctionsfor classGUSIDeviceRegistry  Il)+= - < .-
GUSIDirectory ~ * GUSIDeviceRegistry::opendir(const char * path)

{
GUSIFileToken file(path, GUSIFileToken::kWillOpendir);
return  file.Device()->opendir(file);
}

(Memberfunctionsfor classGUSIDeviceRegistry Il += (I < .-
int  GUSIDeviceRegistry::symlink(const char * target, const char * newlink)
{

GUSIFileToken file(target, GUSIFileToken::kWillSymlink, true);
return  file.Device()->symlink(file, newlink);
}

(Memberfunctionsfor classGUSIDeviceRegistry — Il)+= (- < .-
int  GUSIDeviceRegistry::readlink(const char * path, char * buf, int bufsize)
{

GUSIFileToken file(path, GUSIFileToken::kWillReadlink, true);
return  file.Device()->readlink(file, buf, bufsize);



(Memberfunctionsfor classGUSIDeviceRegistry  Il)+= & ] 3

int  GUSIDeviceRegistry::fgetfileinfo(const char * path, OSType * creator,  OSType * type)
{
GUSIFileToken file(path, GUSIFileToken::kWillGetfileinfo, true);
return  file.Device()->fgetfileinfo(file, creator,  type);
}
(Memberfunctionsfor classGUSIDeviceRegistry  Il)+= & ] 3
int  GUSIDeviceRegistry::fsetfileinfo(const char * path, OSType creator,  OSType type)
{
GUSIFileToken file(path, GUSIFileToken::kWillSetfileinfo, true);
return  file.Device()->fsetfileinfo(file, creator,  type);
}
{Memberfunctionsfor classGUSIDeviceRegistry  Il)+= . <
int  GUSIDeviceRegistry::faccess(const char * path, unsigned * cmd, void * arg)
{
GUSIFileToken file(path, GUSIFileToken::kWillFaccess, true);
return  file.Device()->faccess(file, cmd, arg);
}
TheGUSIDeviceRegistry ~ forwarditeratoris simple.
(Inline memberfunctionsfor classGUSIDeviceRegistry [l += (K |
class GUSIDeviceRegistry::iterator {
public:
iterator(GUSIDevice * device = 0) : fDevice(device) {
GUSIDeviceRegistry::iterator & operator++()
{ fDevice = fDevice->fNextDevice; return  *this; }
GUSIDeviceRegistry::iterator operator++(int)
{ GUSIDeviceRegistry:.iterator old(*this); fDevice = fDevice->fNextDevice; return  old;  }
bool operator==(const GUSIDeviceRegistry::iterator other)  const
{ return  fDevice==other.fDevice; }
GUSIDevice & operator() { return  *fDevice; }
GUSIDevice * operator->() { return  fDevice; }
private:
GUSIDevice * fDevice;
%
inline  GUSIDeviceRegistry::iterator & GUSIDeviceRegistry::begin()
{
return  GUSIDeviceRegistry::iterator(fFirstDevice);
}
inline  GUSIDeviceRegistry::iterator & GUSIDeviceRegistry::end()
{

return  GUSIDeviceRegistry::iterator();
}



Chapter 9

GUSI Configuration settings

GUSI storesits global configurationsettingsin the GUSIConfiguration singleton
class.To createtheinstance GUSI callsthe GUSISetupConfig  hook.

(GUSIConfig. )=
#ifndef ~_GUSIConfig_
#define _GUSIConfig_

#ifdef  GUSI_SOURCE
#include  "GUSIFileSpec.h"

(Definitionof classGUSIConfiguration [l
(Definitionof GUSISetupConfig  hoo kil

(Inline membefunctionsfor classGUSIConfiguration [l
#endif /* GUSI_SOURCEY/

#endif /* _GUSIConfig_ */

(GUSIConfig.cjilil)=
#include  "GUSIInternal.h"
#include  "GUSIConfig.h"
#include  "GUSIDiag.h"
#include  "GUSIContext.h"
#include  "GUSIBasics.h"
#finclude  "GUSIFSWrappers.h"

#include  <signal.h>
#include  <sys/signal.h>

#finclude  <PLStringFuncs.h>
#include  <Resources.h>
#include  <QuickDraw.h>
#include  <LowMem.h>
#include  <Script.h>

(Definitionof structGUSIConfigRsrc [l
{Memberfunctionsfor classGUSIConfiguration Il
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9.1 Definition of configuration settings

The GUSIConfiguratiorhasa singleinstancewith readonly accessaccessiblavith
thestaticlnstance() = memberfunction.

(Definitionof classGUSIConfiguration  Il)= (-
class  GUSIConfiguration {
public:
enum { kNoResource = -1, kDefaultResourcelD = 10240 };
static  GUSIConfiguration *  Instance();
static  GUSIConfiguration *  Createlnstance(short resourcelD = kDefaultResourcelD);
(Typeandcreatorrulesfor newlycreatedfile sl
(Automaticcursorspiniilill)
(Automatidnitialization of QuickDrawill)
(Variousflagllll)
protected:
GUSIConfiguration(short resourcelD = kDefaultResourcelD);
private:

(Privatissimaof GUSIConfiguration Il
%
To determinethefile type andcreatorof a newly createdile, we first try to match
oneof theFileSuffix ~ suffices.

(Typeandcreatorrulesfor newlycreatedfilesilill) = - -
struct  FileSuffix {
char suffix[4];
OSType suffType;
OSType suffCreator;
%
short fNumSuffices;
FileSuffix * fSuffices;

void  ConfigureSuffices(short numSuffices,  FileSuffix * suffices);

If noneof the sufficesmatcheswe applythe defaulttype andcreator Theserules
areappliedwith SetDefaultFType()

(Typeandcreatorrulesfor newlycreatedfilesilill) += (R |
OSType fDefaultType;
OSType fDefaultCreator;
void ConfigureDefaultTypeCreator(OSType defaultType, OSType defaultCreator);

void  SetDefaultFType(const GUSIFileSpec & name) const;

To simplify Macintoshfriendly portsof simple,l/O boundprogramst is possible
to specifyautomatigyieldingonread()andwrite() calls. AutoSpin() ~ will spinacursor
and/oryield the CPUIif desired.

(Automaticcursorspiniil) = -
bool  fAutoSpin;

void  ConfigureAutoSpin(bool autoSpin);
void AutoSpin()  const;



GUSI applicationscancrashhardif QuickDrawis not initialized. Therefore we
offer to initialize it automaticallywith thefAutolnitGraf feature.

(Automatidnitialization of QuickDrawilil)= ()]
bool fAutolnitGraf;

void ConfigureAutolnitGraf(bool autolnitGraf);
void  AutolnitGraf();

Due to the organizationof a UNIX filesystemiit is fairly easyto find out how
manysubdirectories givendirectoryhas,sincethenlink field of its inodewill au-
tomatically containthe numberof subdirectories2. Therefore,someUNIX derived
codedepend®n this behaviourWhenfAccurateStat  is set, GUSI emulateghis be-
haviour, butbe warnedthatthis makesstat()  on directoriesa muchmoreexpensive
operation.If fAccurateStat  is not set,stat()givesthetotal numberof entriesin the
directory+2 asaconservatieestimate.

(Variousflagsil) = (. -

bool fAccurateStat;

void ConfigureAccurateStat(bool accurateState);

ThefSigPipe featurecauses signalSIGPIPE to beraisedif anattemptis made
to write to a brokenpipe.

(Variousflagsll) += an -
bool fSigPipe;

void ConfigureSigPipe(bool sigPipe);

void  BrokenPipe();

ThefSigint  featurecausesisignalSIGINT to beraisedf theusempressesommand-
period.

(Variousflagsll) += (I < .-
bool fSigint;

void  ConfigureSigInt(bool sigint);
void Checkinterrupt();

If fSharedOpen is set,open()opensfileswith sharedead/writepermission.

(Variousflagsll) += an .-
bool fSharedOpen;

void ConfigureSharedOpen(bool sharedOpen);

If fHandleAppleEvents is set, GUSI automaticallyhandlesAppleEventsin its
eventhandlingroutine.

(Variousflagsll) += n <
bool fHandleAppleEvents;

void ConfigureHandleAppleEvents(bool handleAppleEvents);
To createthe sole instanceof GUSIConfiguration , we call GUSISetupConfig
which hasto call GUSIConfiguration::Crea telns tance( ).

(Definitionof GUSISetupConfig  hoo Kl = (-
extern "C" void GUSISetupConfig();



9.2 Implementation of configuration settings

The soleinstanceof GUSIConfiguration is createcbn demand.

(Privatissimaof GUSIConfiguration  [Ill)= - -
static  GUSIConfiguration * slnstance;

(Memberfunctionsfor classGUSIConfiguration  [ll)= (I .-
GUSIConfiguration * GUSIConfiguration::sinstance = nil;

(Inline memberunctionsfor classGUSIConfiguration  Il)= - -
inline  GUSIConfiguration * GUSIConfiguration::Instance()

{

if  ('sInstance)
GUSISetupConfig();
if  ('sInstance)
sinstance = new GUSIConfiguration();

return  sinstance;

}
inline  GUSIConfiguration * GUSIConfiguration::Createlnstance(short resourcelD)
{ if  ('sInstance)
sinstance = new GUSIConfiguration(resourcelD);
return  sinstance;
}

Thedefaultimplementatiorof GUSISetupConfig  simply creategheinstance Feel
freeto overrideit.

(Memberfunctionsfor classGUSIConfiguration [l += & 1 3
void GUSISetupConfig()
{

GUSIConfiguration::Createlnstance();
}
Theconfiguratiorresourcdormatof GUSI is quiteold by nowandhasgrownover
theyears.We haveto be carefulto keepit compatibleacrossrersions.

(Definitionof structGUSIConfigRsrc  Il)= (-
struct  GUSIConfigRsrc  {
OSType fDefaultType;
OSType fDefaultCreator;
bool fAutoSpin;
unsigned  char fFlags;
OSType fVersion;
short fNumSauffices;
GUSIConfiguration::FileSuffix fSuffices[1];



The GUSIConfiguration constructorinitializes all fields to reasonablalefaults
andthenlooksfor aconfiguratiorresourcesf oneis specified.

(Memberfunctionsfor classGUSIConfiguration Il += (i < .-
GUSIConfiguration::GUSIConfiguration(short resourcelD)
{
(Setdefaultsfor GUSIConfiguration ~ memberilll)
if (resourcelD == kNoResource)
return;

GUSIConfigRsrc ~ ** rsrc =

reinterpret_cast<GUSIConfigRsrc **>(GetlResource('GUI, resourcelD));
long size = GetHandleSize(Handle(rsrc));
if (rsrc || !size)

return;

OSType version = '0102’;
if (size >= 14)
version = rsrc[0]->fVersion;

(Readconfigurdion resouceinto GUSIConfiguration [l

We showall fieldswith their threeinitialization methoddracks:

¢ Howtheyareinitialized.
¢ Howtheyarereadfrom theconfigurationresource.

¢ Howtheyaresetvia amembeirfunction.

After that,we showhowtheyareused.
ConfigureDefaultTy ~ peCreator() setsthedefaulttypeandcreator
(Setdefaultsfor GUSIConfiguration ~ member il = (I -

fDefaultType = TEXT;
fDefaultCreator = 'MPS

(Readconfigurdion resourceinto GUSIConfiguration  Il)= () -
if (size >= 4 && rsrc[0]->fDefaultType)
fDefaultType = rsrc[0]->fDefaultType;
if (size >= 8 && rsrc[0]->fDefaultCreator)
fDefaultType = rsrc[0]->fDefaultCreator;

(Inline memberfunctionsfor classGUSIConfiguration ) += () < .-
inline  void GUSIConfiguration::ConfigureDefaultTypeCreator(OSType defaultType,
{

fDefaultType defaultType;
fDefaultCreator = defaultCreator;

}
ConfigureSuffices( ) setsup thesuffix table.

(Privatissimaof GUSIConfiguration [l += (I < .-
bool fWeOwnSuffices;

OSType defaultCreator)



(Setdefaultsfor GUSIConfiguration ~ memberilil)+= - <.
fNumSuffices = 0
fSuffices nil;
fWeOwnSuffices = false;

(Readconfigumtionresouceinto GUSIConfiguration [l += [ & 1 3
if (version >= '0120" && size >= 16)

fNumSuffices = rsrc[0]->fNumSuffices;
if (fNumSuffices  && (fSuffices = new FileSuffix[fNumSuffices])) {

fWeOwnSuffices = true;

memcpy(fSuffices, rsrc[0]->fSuffices, fNumSuffices*sizeof(FileSuffix));

for (int i=0; i<fNumSuffices; i++)

for (int j=0; j<4; j++)
if  (fSuffices|i].suffix[j] ="
fSuffices[i].suffix[j] =0

}

(Memberfunctionsfor classGUSIConfiguration  [ll)+= - <.
void GUSIConfiguration::ConfigureSuffices(short numSuffices,  FileSuffix * suffices)

{
if (fWeOwnSuffices)  {
delete  fSuffices;
fWeOwnSuffices = false;

}

fNumSuffices = numSuffices;
fSuffices = suffices;

}
SetDefaultFType() assignghe preferredile typeto afile.

{Memberfunctionsfor classGUSIConfiguration  Ill)+= <N .
void GUSIConfiguration::SetDefaultFType(const GUSIFileSpec & name) const

{

Finfo info;

if (GUSIFSGetFInfo(&name,  &info))

return;
info.fdType = fDefaultType;
info.fdCreator =  fDefaultCreator;

(Try matchindfile suffixrulesilill)
determined:
GUSIFSSetFInfo(&name,  &info);

}



{Try matchindfile suffixrulesilill) = ()
Ptr dot = PLstrrchr(name->name, s

if (dot && (name->name[0] - (dot-Ptr(name->name))) <= 4) {
char searchsuffix[5];
strncpy(searchsuffix, dot+l, name->name[0] - (dot-Ptr(name->name)));
for (int i = 0; i<fNumSuffices; i++)
if  (Istrncmp(fSuffices[i].suffix, searchsuffix, 4)) {
info.fdType = fSufficesli].suffType;
info.fdCreator = fSuffices]i].suffCreator;

goto determined;

}
}
ConfigureAutoSpin( ) setstheautospirflag, whichis enablecby default.
(Setdefaultsfor GUSIConfiguration ~ memberilil) += () < -
fAutoSpin = true;
(Readconfiguraionresourceinto GUSIConfiguration  [l)+= () < -
if (size >=9)
fAutoSpin -~ = (rsrc[0]->fAutoSpin = 0);
(Inline memberfunctionsfor classGUSIConfiguration Il += (- < .-
inline  void GUSIConfiguration::ConfigureAutoSpin(bool autoSpin)
{
fAutoSpin = autoSpin;
}
AutoSpin()  teststheflaginline, butperformstheactualspinningout of line.
(Privatissimaof GUSIConfiguration [l += (I < .-
void DoAutoSpin()  const;
(Inline memberfunctionsfor classGUSIConfiguration [l += () < .-
inline  void GUSIConfiguration::AutoSpin() const
{
if  (fAutoSpin)
DoAutoSpin();
}
(Memberfunctionsfor classGUSIConfiguration Il += (I < .-
void GUSIConfiguration::DoAutoSpin() const
{
GUSIContext::Yield(false);
}
ConfigureAutolnitG raf() ~ controlsautomatidnitialization of QuickDraw
(Setdefaultsfor GUSIConfiguration ~ memberilil) += an .-
fAutolnitGraf = true;
(Readconfiguraionresourceinto GUSIConfiguration  [ll)+= an .-
fAutoInitGraf = version < '0174" || (rsrc[0]->fFlags & 0x04) == 0;
(Inline memberfunctionsfor classGUSIConfiguration [l += (- < .-
inline  void GUSIConfiguration::ConfigureAutolnitGraf(bool autolnitGraf)
{

fAutolnitGraf = autolnitGraf;
}



AutolnitGraf() worksrathersimilarly to AutoSpin .

(Privatissimaof GUSIConfiguration I} += (i <.
void DoAutolnitGraf();

(Inline membefunctionsfor classGUSIConfiguration ) += () < .-
inline  void GUSIConfiguration::AutolnitGraf()

{
if  (fAutoInitGraf)

DoAutolnitGraf();
}

To makesurethatA5 doesn’tpointinto anoverly wild location,we performsome
sanitychecksbeforegettingto the point.

(Memberfunctionsfor classGUSIConfiguration  [ll)+= () <IN -
void GUSIConfiguration::DoAutolnitGraf()
{
Ptr  curA5 = LMGetCurrentA5();
if  (((reinterpret_cast<long>(curA5) & 3) && curA5 > reinterpret_cast<Ptr>(ApplicationZone()) &
if  (*reinterpret_cast<GrafPtr **>(curA5) = &qd.thePort)
InitGraf(&qd.thePort);
fAutoInitGraf = false;
}
ConfigureSigPipe controlswhetherSIGPIPE signalsaregenerated.
(Setdefaultsfor GUSIConfiguration ~ memberil)+= an <.
fSigPipe = false;
(Readconfigurtionresouceinto GUSIConfiguration [l += () <D -
fSigPipe = version >= '0174  && (rsrc[0]->fFlags & 0x01) = 0;
(Inline memberfunctionsfor classGUSIConfiguration Il 4= & ] =
inline  void GUSIConfiguration::ConfigureSigPipe(bool sigPipe)
{
fSigPipe = sigPipe;
}
BrokenPipe()  raisesaSIGPIPE signalif desired.
(Memberfunctionsfor classGUSIConfiguration  [Il)+= & 1 3
void  GUSIConfiguration::BrokenPipe()
{
if  (fSigPipe)
raise(SIGPIPE);
}
ConfigureSigint] controls  whether [[SIGINT signalsaregenerated.
(Setdefaultsfor GUSIConfiguration ~ memberl)+= ) < .-
fSigint = true;
(Readconfigumtionresouceinto GUSIConfiguration [l += (N < -
fSigint = true;
(Inline memberfunctionsfor classGUSIConfiguration  [Il)+= () <N .-
inline  void GUSIConfiguration::ConfigureSigInt(bool sigint)
{
fSigint = sigint;

}



Checkinterrupt()

raisesaSIGINT signalif desired.

(Privatissimaof GUSIConfiguration [} += n <.
bool CmdPeriod(const  EventRecord * event);
(Memberfunctionsfor classGUSIConfiguration Il += (I < .-
void  GUSIConfiguration::CheckInterrupt()
{
if  (fSigint) {
EVQEIPtr eventQ;
for (eventQ = (EVQEIPtr)  LMGetEventQueue()->qHead; eventQ; )
if  (CmdPeriod(reinterpret_cast<EventRecord *>(&eventQ->evtQWhat))) {
raise(SIGINT);
FlushEvents(-1, 0);
break;
} else
eventQ = (EvQEIPtr)eventQ->qLink;
}
}

Checkingfor the Command-Periotey combinationis rathercomplex. Our tech-

nigueis copiedstraightfrom technote263.

(Memberfunctionsfor classGUSIConfiguration Il += (I < .-
bool  GUSIConfiguration::CmdPeriod(const EventRecord * event)
{

(Constantgor CmdPeriod [l

if  ((event->what == keyDown) || (event->what
Il see if the command key is down. If
/I equivalent  for the accompanying key.

if  (event->modifiers & cmdKey ) {
(Find ASCllequivaleniof virtual keyil)

if ((keylnfo & kMaskASCII2) == "'
return  true;
} /I end the command key is down
} /I end key down event
return  false;
}
(Constantdor CmdPeriod [Ill)=
const long kMaskModifiers = OxFEOQO; I
I
const long kMaskVirtualKey = 0x0000FFOO; Il
Il
const long kUpKeyMask = 0x0080;
const long kShiftWord =8 I
I
const long kMaskASCII1 = 0x00FF0000; I
const long kMaskASCII2 = 0x000000FF; I

it s,

autoKey)) {
find out the ASCII

|| (keylnfo & kMaskASCII1) == (. << 16))

-
we need the modifiers  without the
command key for KeyTrans
get virtual key from event message
for KeyTrans
we shift ~ the virtual key to mask it
into the keyCode for KeyTrans

get the key out of the ASCII1 byte
get the key out of the ASCII2 byte



(Find ASCllequivaleniof virtual keyll) = (-

short virtualKey = (event->message & kMaskVirtualKey) >> kShiftWord;
short keyCode = (event->modifiers & kMaskModifiers) | virtualKey;
UInt32  state = 0;
Handle hKCHR nil;

Ptr KCHRPtr reinterpret_cast<Ptr>(GetScriptManagerVariable(smKCHRCache));
if (IKCHRPtr) {

short  script = GetScriptManagerVariable(smKeyScript);

short  kclD = GetScriptVariable(script, smScriptKeys);

hKCHR = GetResource('KCHR', kcID);

KCHRPtr = *hKCHR;
}

short keylInfo;
if (KCHRPtr) {
keylnfo = KeyTrans(KCHRPtr,  keyCode, &state);
if (hKCHR)
ReleaseResource(hKCHRY);
} else
keylnfo = event->message;

fAccurateStat  andfSharedOpen aretestedfrom clientcode.

(Setdefaultsfor GUSIConfiguration ~ memberil)+= (I < -
fAccurateStat = false;
fSharedOpen = false;
(Readconfigumationresouceinto GUSIConfiguration  [Ill)+= () <N .-
fAccurateStat = (rsrc[0]->fFlags & 0x80) != O;
fSharedOpen = version >= '0174  && (rsrc[0]->fFlags & 0x02) = O
(Inline membefunctionsfor classGUSIConfiguration Il 4= () <
inline  void GUSIConfiguration::ConfigureAccurateStat(bool accurateStat)
{
fAccurateStat = accurateStat;
}
inline  void GUSIConfiguration::ConfigureSharedOpen(bool sharedOpen)
fSharedOpen = sharedOpen;
}

ConfigureHandleApple  Events is somewhatinusuain thatit callsoutinto client
codeinsteadof the otherway around.

(Setdefaultsfor GUSIConfiguration ~ memberl)+= . <
fHandleAppleEvents = true;
(Readconfigumationresouceinto GUSIConfiguration — [ll)-+= () <
ConfigureHandleAppleEvents(version <0181 || (rsrc[0]->fFlags & 0x08) == 0);
{Memberfunctionsfor classGUSIConfiguration  [ll)+= a <
void GUSIConfiguration::ConfigureHandleAppleEvents(bool handleAppleEvents)
{
if (fHandleAppleEvents I= handleAppleEvents) {
fHandleAppleEvents = handleAppleEvents;
GUSISetHook(GUSI_EventHook+kHighLevelEvent, (GUSIHook) (fHandleAppleEvents
}

?20:

-1))



Chapter 10

Context Queues

At all timesthroughits existenceaGUSIContext  will existin variousqueuesA queue
of all contexts,queuesf contextswaiting on a socketevent,a mutex,or a condition
variableandsoon. Sinceacontexts oftenin severafueuesimultaneouslyit’ sbetter
to definequeueson-intrusiely.

(GUSIContextQueubll) =
#ifndef ~_GUSIContextQueue_
#define _GUSIContextQueue_
#ifndef  GUSI_SOURCE

typedef struct  GUSIContextQueue GUSIContextQueue;
#else

#include  <stdlib.h>
(Namedroppingfor file GUSIContextQue Ul
(Definitionof classGUSIContextQueue Il

(Inline membefunctionsfor classGUSIContextQueue [l
#endif /* GUSI_SOURCEY

#endif /* _GUSIContextQueue_ */

(GUSIContextQueueplil) =
#include  "GUSlInternal.h"

#define  GUSI_DIAG GUSI_DIAG_CAUTIOUS
#include  "GUSIDiag.h"

#include  "GUSIContextQueue.h"
#include  "GUSIContext.h"

#include  <string.h>
#include  <Memory.h>

(Implementatiomf contextqueue Sl
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10.1 Definition of contextqueues

We'd like to avoid havingto include GUSIContext here,for reasonghat shouldbe
ratherobvious.

(Namedroppingfor file GUSIContextQue Ul = (-
class GUSIContext;

TheclassGUSIContextQueue triesto presentininterfacethatis a subsebf what
C++ standardibrary list templateclasseoffer.

(Definitionof classGUSIContextQueue )= (-
class GUSIContextQueue {
public:
GUSIContextQueue();
"GUSIContextQueue();

hool empty();
GUSIContext *  front() const;
GUSIContext *  back() const;

void push_front(GUSIContext *context);

void push_back(GUSIContext ~ * context);

void push(GUSIContext ~ * context) { push_back(context);
void pop_front();

void pop() { pop_front(); '}
void remove(GUSIContext ~ * context);

void Wakeup();

(Defineiterator  for GUSIContextQueue Il
private:
(Privatissimaof GUSIContextQueue Il
3
We defineaforwarditerator, butno reverseterator.

(Defineiterator ~ for GUSIContextQueue [Hl)= ()
struct  element;
class iterator {
friend class GUSIContextQueue;
public:
iterator & operator++();
iterator operator++(int);
bool operator==(const iterator other)  const;
GUSIContext * operator*();
GUSIContext * operator->();

private:

(Privatissimaof GUSIContextQueue::iterator [ )
3
iterator begin();

iterator end();



10.2 Implementation of contextqueues

Efficiency of contextqueuesds quite important,sowe providea customallocatorfor

gueueelements.

(Privatissimaof GUSIContextQueue [Hl=
struct  element {
GUSIContext *  fContext;
element * fNext;

element(GUSIContext ~ * context, element * next = 0)

. fContext(context), fNext(next) {
void * operator new(size_t);
void operator  delete(void * size_t);

private:
(Privatissimaof GUSIContextQueue::element [l
%
Elementsareallocatedn blocksof increasingsize.
(Privatissimaof GUSIContextQueue::element )=
struct  header {
short fFree;
short fMax;
header *fNext;
%

static  header * sBlocks;

(Implementatiorof contextqueue Sl =

GUSIContextQueue::element::header * GUSIContextQueue::element

- -

() -
::sBlocks =0



operator  new mustbepreparedo allocatea newblock.
(Implementatiomf contextqueue Sl += ] =
void * GUSIContextQueue::element::operator new(size_t)
{
header * b;
for (b = sBlocks; b; b = b->fNext)
if  (b->fFree)
break;
if (b) {
short max = sBlocks ? (sBlocks->fMax << 1) 64;
b = reinterpret_cast<header *>(NewPtr(max << 3));
memset(b, 0, max << 3);
b->fMax = max;
b->fFree= max-1;
b->fNext= sBlocks;
sBlocks = b;
}
element * e = reinterpret_cast<element *>(b);
while  ((++e)->fContext)
--b->fFree;
return  ;
}

To avoid borderline cases,operator
enoughotherfreeelements.

(Implementatiomf contextqueue Sl +=
void GUSIContextQueue::element::operator
{

header * h = static_cast<header
header * b;
p

header * 0;

—
o
=

—

o
1

sBlocks;
if (h >b & h < b+b->fMax)
memset(h,
if (++b->fFree

b; b = b->fNext)

delete  only deletesa block if thereare

) N .-

delete(void * elem, size t)

*>(elem);

{

0, sizeof(header));
== b->fMax-1) {

(Deleteb if enoughfree elementsemairiilil)

}

return;

}

/I Can't reach



(Deleteb if enoughfreeelementsemairiiill) = ()]
int sum = 0;
for (header * s = sBlocks; s; s = s->fNext)
if (s != b)
if ((sum += s->fFree) > 32) {
it (p)
p->fNext = b->fNext;
else
sBlocks = b->fNext;
DisposePtr(reinterpret_cast<Ptr>(b));

break;
}
A GUSIContextQueue is asinglelinked list with a separatdackpointer.
(Privatissimaof GUSIContextQueue [Il)+= - <.

element *  fFirst;
element *  flLast

(Inline memberfunctionsfor classGUSIContextQueue [Hl)= (- .-
inline  GUSIContextQueue::GUSIContextQueue()
. fFirst(0), fLast(0)
{
}

(Implementatiorof contextyueue il += ) <.
GUSIContextQueue::"GUSIContextQueue()

while  (lempty())
pop_front();



Noneof the membeifunctionsareverylarge,sowe’ll inline them.

(Inline memberfunctionsfor classGUSIContextQueue Hl)+= [ & 1 3
inline  bool GUSIContextQueue::empty()

{
}

return  fFirst;

inline  GUSIContext * GUSIContextQueue::front() const
{

}

inline  GUSIContext * GUSIContextQueue::back() const
{

}

return  fRirst  ? fFirst->fContext . reinterpret_cast<GUSIContext *>(0);

return  fLast ? flLast->fContext . reinterpret_cast<GUSIContext *>(0);

inline  void GUSIContextQueue::push_front(GUSIContext *context)
{
frirst = new element(context, fFirst);
if ('fLast)
fLast = fFirst;
}

inline  void GUSIContextQueue::pop_front()
{
if (element * e = fFirst) {
if  (!(fFirst = fFirst->fNext))
fLast = 0;
delete e

}
Makingremove() inline aswell would probablypushthingstoofar, though.

(Implementatiorf contextyueue Sl += an <
void GUSIContextQueue::remove(GUSIContext * context)

{
if  (fFirst)
if  (fFirst->fContext == context)
pop_front();
else {
element * prev = fFirst;
for (element * cur = prev->fNext; cur; cur = cur->fNext)
if  (cur->fContext == context)  {
if  ((prev->fNext = cur->fNext)) Il Delete last element
fLast = prev;
delete cur;

return;
} else
prev = cur;



I’d loveto havepush _back inline, butit doesn’tseento work.

(Implementatiorof contextyueue il += ) < .-
void GUSIContextQueue::push_back(GUSIContext * context)
{
element * e = new element(context);
if (fLast)
fLast->fNext = g
else
frirst = e
fLast = e;
}
Wakeup() istheonly contextspecificoperation.
(Implementatiorof contextyueue il += - <
void GUSIContextQueue::Wakeup()
{
GUSI_MESSAGE(("Wakeup #%h\n", this));
for (element * cur = fFirst; cur; cur = cur->fNext)
cur->fContext->Wakeup();
}
A GUSIContextQueue:i terato r isjustawrapperfor aGUSIContextQueue::elem ent .
(Privatissimaof GUSIContextQueue::iterator = ()]
element *  fCurrent;
iterator(element * elt) : fCurrent(elt) {
iterator() . fCurrent(0) {
Theconstructorarenotpublic,soonly begin() andend() call them.
(Inline memberfunctionsfor classGUSIContextQueue Hl)+= ) <.
inline  GUSIContextQueue::iterator GUSIContextQueue::begin()
{
return  iterator(fFirst);
}
inline  GUSIContextQueue::iterator GUSIContextQueue::end()
{

return  iterator();

}



(Inline memberfunctionsfor classGUSIContextQueue Hl)+= (K |
inline  GUSIContextQueue::iterator & GUSIContextQueue::iterator::operator++()

{

fCurrent = fCurrent->fNext;

return  *this;

}
inline  GUSIContextQueue::iterator GUSIContextQueue::iterator::operator++(int)
{
GUSIContextQueue::iterator it(*this);
fCurrent = fCurrent->fNext;
return it
}
inline  bool GUSIContextQueue::iterator::operator==(const iterator other)  const
{
return  fCurrent == other.fCurrent;
}
inline  GUSIContext * GUSIContextQueue::iterator::operator*()
{
return  fCurrent->fContext;
}

inline  GUSIContext * GUSIContextQueue::iterator::operator->()

{
}

return  fCurrent->fContext;



Chapter 11

DCon interface

A GUSIDConSocket implementsaninterfaceto DCon,CacheComputingsdebugging
console FormoreinformationaboutbCon,se¢

All instancesf GUSIDConSocket arecreatedoy the GUSIDConDevice singleton,
sothereis no pointin exportingthe classitself.

(GUSIDCon. !l =

#ifndef
#define

#ifdef

#include

_GUSIDCon_
_GUSIDCon_

GUSI_INTERNAL

"GUSIDevice.h"

(Definitionof classGUSIDConDevice Il

(Inline membefunctionsfor classGUSIDConDevice Il

#endif

#endif

GUSI_INTERNAL */

[+ _GUSIDCon_ */

(GUSIDCon.cjil)=

#include
#include
#include
#include

#include
#include

#include

"GUSlInternal.h"
"GUSIDCon.h"
"GUSIBasics.h"
"GUSIDiag.h"

<fentl.h>
<stddef.h>

<DCon.h>

(Definitionof classGUSIDConSocket Il
(Memberfunctionsfor classGUSIDConDevice Il
(Memberfunctionsfor classGUSIDConSocket [l
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11.1 Definition of GUSIDCmDevic e

GUSIDConDevice is asingletonsubclas®f GUSIDevice .

(Definitionof classGUSIDConDevice )= (-
class GUSIDConDevice : public GUSIDevice {
public:

static  GUSIDConDevice * Instance();

virtual bool Want(GUSIFileToken & file);

virtual GUSISocket * open(GUSIFileToken & file, int flags);
protected:

GUSIDConDevice() {

static  GUSIDConDevice * slnstance;

11.2 Definition of GUSIDCmSocket

A GUSIDConSocket writesto theconsoleor to afile.

(Definitionof classGUSIDConSocket [Ill)= (-
class GUSIDConSocket :
public  GUSISocket

{
char * flLog;
public:
GUSIDConSocket(const  char * log);
"GUSIDConSocket();
(Overriddenmembefunctionsfor GUSIDConSocket [l
%

11.3 Implementation of GUSIDCmDevic e

You canuseGUSIDConSocket s directly from C++, but the usualway to usethemis
to call GUSIwithDConSockets  to have'Dev:DCon" and"Dev:DCon:xxx" mappedo
them.

{(Memberfunctionsfor classGUSIDConDevice ll)= (. .-
extern "C" void GUSIwithDConSockets()
{

GUSIDeviceRegistry::Instance()->AddDevice(GUSIDConDevice::Instance() );

}

{Memberfunctionsfor classGUSIDConDevice ll)+= & ] 3
GUSIDConDevice * GUSIDConDevice::sInstance = nil;

(Inline memberfunctionsfor classGUSIDConDevice )= (-
inline  GUSIDConDevice * GUSIDConDevice::Instance()
{

if ('sInstance)
sinstance = new GUSIDConDevice;
return  sinstance;



GUSIDConDevice will handleonly the openrequest.

(Memberfunctionsfor classGUSIDConDevice ll)+= (I < .-
bool GUSIDConDevice::Want(GUSIFileToken & file)
{
const char * path = file.Path();
return  file.WhichRequest() == GUSIFileToken::kWillOpen
&& file.StrFragEqual(path+4, "dcon")
&& ('path[8] || (path[8] ==""&& path[9]));

Openwill neverfail exceptfor lack of memory
(Memberfunctionsfor classGUSIDConDevice ll)+= n e
GUSISocket * GUSIDConDevice::open(GUSIFileToken & file, int)

{
const char * path = file.Path();

GUSISocket * sock =

path[8] ? new GUSIDConSocket(path+9)  : new GUSIDConSocket(nil);
if  (!sock)

GUSISetPosixError(ENOMEM);
return  sock;

11.4 Implementation of GUSIDCorfock et

Theimplementatiorof GUSIDConSocket is trivial.

(Memberfunctionsfor classGUSIDConSocket Il)= (. -
GUSIDConSocket::GUSIDConSocket(const char * log)
: fLog(nil)
{
if  (log)
fLog = strcpy(new  char[strlen(log)+1], log);

}
GUSIDConSocket::"GUSIDConSocket()

{

}
ReadalwaysreturnsEOF,

(Overriddenmemberfunctionsfor GUSIDConSocket )= (- .-
virtual ~ ssize_t read(const ~ GUSIScatterer & buffer);

delete  flLog;

(Memberfunctionsfor classGUSIDConSocket Il)+= (I < .-
ssize_ t  GUSIDConSocket::read(const GUSIScatterer &)

{

}

Writes gettranslatednto their DConequivalents.

(Overriddenmembeifunctionsfor GUSIDConSocket Ill)+= ) < .-
virtual ~ ssize_t  write(const GUSIGatherer & buffer);

return  0;



(Memberfunctionsfor classGUSIDConSocket Il +=
ssize_t  GUSIDConSocket::write(const GUSIGatherer & buffer)

{
dfprintf(fLog, "%.*s",  buffer.Length(), buffer.Buffer());
return  buffer.Length();

}

DConsocketsmplementsimplecalls.

(Overriddenmembeifunctionsfor GUSIDConSocket Il +=
virtual bool  Supports(ConfigOption config);

{Memberfunctionsfor classGUSIDConSocket Il +=

bool GUSIDConSocket::Supports(ConfigOption config)
{

return  config == kSimpleCalls;
}

As thenamesays,DConsocketsareconsolish.

(Overriddenmembeifunctionsfor GUSIDConSocket Il +=
virtual int isatty();

(Memberfunctionsfor classGUSIDConSocket Il +=
int  GUSIDConSocket::isatty()

{
}

return  1;

() < .-

() < .-

(I <H .-

() <

(N <



Chapter 12

Timing functions

Thissectiondefineanechanism$ measuraime. Thebasicmechanisnis GUSITimer
which canwakeup aGUSIContext atsomelatertime.

(GUSITimer il =
#ifndef ~_GUSITimer_
#define _GUSITimer_

#ifndef ~ GUSI_SOURCE
typedef struct  GUSITimer GUSITimer;

#else

#include  <errno.h>
#include  <sys/cdefs.h>
#include  <sys/types.h>
#include  <time.h>
#finclude  <sys/time.h>
#include  <inttypes.h>

#include  <MacTypes.h>
#include  <Timer.h>
#include <Math64.h>

(Definitionof classGUSITime Il
(Definitionof classGUSITimer 1l

#endif /* GUSI_SOURCEY/

#endif /* _GUSITimer_ */
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(GUSITimer.colil) =
#include  "GUSlInternal.h"

#include  "GUSITimer.h"
#include  "GUSIContext.h"
#finclude  "GUSIDiag.h"

#include  <errno.h>

{Memberfunctionsfor classGUSITime Il
{Memberfunctionsfor classGUSITimer Il



12.1 Definition of timing

GUSITime is an universal(if somewhatostly) formatfor the largevariety of timing
formatsusedin MacOSandPOSIX.

(Definitionof classGUSITime [l = (-
class GUSITime {
public:
enum Format {seconds, ticks, msecs, Usecs, Nnsecs};

#if ITYPE_LONGLONG
GUSITime(int32_t val, Format format);
#endif
GUSITime(int64_t  val, Format format=nsecs) { Construct(val, format);  }
GUSITime(const  timeval & tv);
GUSITime(const  timespec & ts);
(
(

GUSITime(const  tm & t);
GUSITime() {}
int32_t Get(Format  format) { return  S32Set(Get64(format));
uint32_t UGet(Format  format)

{ return  U32SetU(SInt64ToUInt64(Get64(format)));
int64_t Get64(Format  format);
operator  int64_t() { return fTime; }

operator  timeval();
operator  timespec();
operator  tm();

GUSITime GMTime();
GUSITime LocalTime();

GUSITime & operator  +=(const GUSITime & other)

{ fTime = S64Add(fTime, other.fTime); return  *this;  }
GUSITime & operator -=(const  GUSITime & other)

{ fTime = S64Subtract(fTime, other.fTime); return  *this;  }

static  GUSITime Now();
static  timezone &  Zone();

private:
void Construct(int64_t val, Format format);
time_t  Deconstruct(int64_t & remainder);
int64_t  fTime;
static int64_t sTimeOffset;
static timezone sTimeZone;

%

inline  GUSITime operator+(const GUSITime & a, const GUSITime & b)
{ GUSITime t(a); return t+=b; }

inline  GUSITime operator-(const GUSITime & a, const GUSITime & b)
{ GUSITime t(a); return t=b; }



A GUSITimer is atime managetaskthatwakesup a GUSIContext .

(Definitionof classGUSITimer )= (-

#if PRAGMA_ALIGN_SUPPORTED
#pragma options  align=mac68k
#endif

class GUSIContext;

extern "C" void GUSIKillTimers(void * timers);

class GUSITimer : public TMTask {

public:
GUSITimer(bool ~ wakeup = true, GUSIContext * context = 0);
virtual ~ "GUSITimer();

void Sleep(long  ms, bool driftFree = false);
void MicroSleep(long us, bool driftFree = false)

{ Sleep(-us, driftFree);
GUSIContext *  Context() { return  fQueue->fContext;
GUSITimer * Next() { return  fNext;
bool Primed() { return  (qType&kTMTaskActive)
virtual  void Wakeup();
void Kill();

struct  Queue {
GUSITimer * fTimer,;
GUSIContext * fContext;

Queue() : fTimer(0) {}

%

QElem * Elem() { return reinterpret_cast<QElem *>(&this->gLink);
protected:

Queue * fQueue;

GUSITimer * fNext;

class TimerQueue : public GUSISpecificData<Queue,GUSIKIllTimers> {
public:
“TimerQueue();

h

static ~ TimerQueue sTimerQueue;
static  TimerUPP sTimerProc;
%
#if PRAGMA_ALIGN_SUPPORTED
#pragma options  align=reset
#endif

0;

(SN



12.2 Implementation of GUSITime

Theconstructorsieedvariousmultiplicators.

{Memberfunctionsfor classGUSITime Il = () .-
#if ITYPE_LONGLONG

GUSITime::GUSITime(int32_t val, Format format)

{
Construct(S64Set(val), format);
}
#endif
void GUSITime::Construct(int64_t val, Format format)
{
switch  (format)  {
case seconds:
fTime = S64Multiply(val, S64Set(1000000000));
break;
case ticks:
fTime = S64Multiply(val, S64Set(16666667));
break;
case mMmsecs:
fTime = S64Multiply(val, S64Set(1000000));
break;
case USeCs:
fTime = S64Multiply(val, S64Set(1000));
break;
case nsecs:
fTime = val;
break;
}
}
Thestructconstructorgaresimplearithmetic.
(Memberfunctionsfor classGUSITime Il += (I < .-
GUSITime::GUSITime(const timeval & tv)
{
*this = GUSITime(tv.tv_sec, seconds) + GUSITime(tv.tv_usec, usecs);
}
GUSITime::GUSITime(const timespec & ts)
{
*this = GUSITime(ts.tv_sec, seconds) + GUSITime(ts.tv_nsec, nsecs);

}



Thebasicgetoperations the onereturninganinté4 _t .

{(Memberfunctionsfor classGUSITime Il += & | 3
inté4_t  GUSITime::Get64(Format format)
{

switch (format)  {
case seconds:

return  S64Div(fTime,  S64Set(1000000000));
case ticks:

return  S64Div(fTime,  S64Set(16666667));
case mMmsecs:

return  S64Div(fTime,  S64Set(1000000));
case USecs:

return  S64Div(fTime,  S64Set(1000));
default:
case nsecs:

return  fTime;
}

}

The struct castsbreakdown the valueinto secondsand a remainder For some
reasonS64Divideis not definedfor nativefunctions.

{Memberfunctionsfor classGUSITime Il += & ] 3
time_t  GUSITime::Deconstruct(int64_t & rem)
{

#if TYPE_LONGLONG
rem = S64Mod(fTime, S64Set(1000000000));

return  U32SetU(SInt64ToUInt64(S64Div(fTime, S64Set(1000000000))));
#else
return  U32SetU(SInt64ToUInt64(S64Divide(fTime, S64Set(1000000000), &rem)));
#endif
}
GUSITime::operator timeval()
{
timeval  tv;
int64_t  rem;
tv.tv_sec = Deconstruct(rem);
tv.tv_usec = S32Set(S64Div(rem, S64Set(1000)));
return  tv;
}
GUSITime::operator timespec()
{
timespec ts;
int64_t rem;
ts.tv_sec = Deconstruct(rem);
ts.tv_nsec = S32Set(rem);
return  ts;



We constructa struct

(Memberfunctionsfor classGUSITime Il +=
GUSITime::operator tm()

{
tm t;
LongDateRec |dr;
LongDateTime dt;
ldt = Get64(seconds);
LongSecondsToDate(&ldt, &ldr);
t.tm_sec = I|dr.Id.second;
t.tm_min = |dr.Id.minute;
t.tm_hour = ldr.Id.hour;
t.tm_mday = |dr.Id.day;
t.tm_mon = ldr.d.month-1;
t.tm_year = ldr.d.year-1900;
t.tm_wday = |dr.ld.dayOfWeek-1;
t.tm_yday = ldr.ld.dayOfYear-1;
t.tm_isdst = -1
return  t;

}

Constructinga GUSITime from a struct

arenotguaranteetb bein rangeandLongDateToSeconds

tm via LongSecondsToDate .

() <D -

tm is a bit trickier becausdield values
is notinfinitely tolerant.

(Memberfunctionsfor classGUSITime Il += (I < .-
GUSITime::GUSITime(const tm & t)
{
LongDateRec |dr;
LongDateTime dt;
|dr.ld.era = 0
[dr.Id.year = ttm_year+1900;
|dr.Id.month = ttm_mon+l;
[dr.Id.day = ttm_mday ? ttm_mday : 1;
[dr.Id.hour = ttm_hour>=0  ? ttm_hour : O;
[dr.Id.minute =  ttm_min>=0 ? ttm_min : O;
Idr.Id.second = ttm_sec>=0 ? ttm_sec : O;
LongDateToSeconds(&ldr, &ldt);
if ('t.tm_mday)
ldt = S64Subtract(ldt, S64Set(86400));
if (ttm_hour < Q)
ldt = S64Add(ldt,  S64Multiply(S64Set(t.tm_hour), S64Set(3600)));
if (ttm_min < 0)
ldt = S64Add(ldt,  S64Multiply(S64Set(t.tm_min), S64Set(60)));
if (ttm_sec < 0)

ldt = S64Add(ldt,

Construct(ldt, seconds);

S64Set(t.tm_sec));



To calculatethe currenttime, we needto combineGetDateTime , which givessec-
ondssince1904,with Microseconds , which givesmicrosecondsincestartup.

(Memberfunctionsfor classGUSITime Il += & ] 3
int64_t GUSITime::sTimeOffset;
timezone GUSITime::sTimeZone;

GUSITime GUSITime::Now()

{
if  (S64Not(sTimeOffset)) {
GUSITime S;
GUSITime zone;
GUSITime us;
{
uint32_t SECS;
GetDateTime(&secs);
s = GUSITime(secs, seconds);
}
{
UnsignedWide u;
Microseconds(&u);
us = GUSITime(UInt64ToSInt64(UnsignedWideToUInt64(u)),
}
{
MachineLocation loc;
ReadLocation(&loc);
int32_t  delta = loc.u.gmtDelta & O0X00FFFFFF;
if (delta & 0x00800000)
delta |= OxFF000000;
zone = GUSITime(delta, seconds);
sTimeZone.tz_minuteswest = zone.Get(seconds) | 60;
sTimeZone.tz_dsttime = (loc.u.gmtDelta & 0xFF000000)
}
S -= ZOne;
sTimeOffset = s - us;
return — s;
} else {

UnsignedWide us;
Microseconds(&us);
GUSITime t(UInt64ToSInt64(UnsignedWideToUInt64(us)),

return  S64Add(int64_t(t), sTimeOffset);

usecs);

= 0

usecs);



Thetime zoneis cachedoy Now() .

(Memberfunctionsfor classGUSITime Il += n <.

timezone & GUSITime::Zone()

{
Now();
return  sTimeZone;

}

GUSITime GUSITime::GMTime()

{
GUSITime zone(sTimeZone.tz_minuteswest, seconds);
return ~ *this - zone;

}

GUSITime GUSITime::LocalTime()

{
GUSITime zone(sTimeZone.tz_minuteswest, seconds);
return  *this+zone;

}

12.3 Implementation of GUSITimer

GUSITimerProc wakesupthecontext.

(Memberfunctionsfor classGUSITimer )= () .-
static  void GUSITimerProc(TMTask * tm)
{
GUSITimer * timer = static_cast<GUSITimer *>(tm);
GUSIProcess::A5Saver saveA5(timer->Context());

timer->Wakeup();
}

GUSI_COMPLETION_PROC_A1(GUSITimerProc, TMTask)
Thedefaultwakeupactionsimply wakesup theassociatedontext.

(Memberfunctionsfor classGUSITimer Ill)+= an .-
void  GUSITimer::Wakeup()

{
}

Context()->Wakeup();



Whena procesgerminatesall remainingtimersgetdestroyed.

{Memberfunctionsfor classGUSITimer Ill)+= & ] 3
GUSITimer::TimerQueue::"TimerQueue()
{
GUSIContext::LiquidateAll();
}
void  GUSIKillTimers(void * timers)
{
GUSITimer:Queue * q = static_cast<GUSITimer::Queue *>(timers);
while  (g->fTimer)
g->fTimer->Kill();
delete q;
}

On constructinghefirst GUSITimer in aprogram,we initialize sTimerProc

(Memberfunctionsfor classGUSITimer Il +=
TimerUPP GUSITimer::sTimerProc = (TimerUPP)0;
GUSITimer::TimerQueue GUSITimer::sTimerQueue;

GUSITimer::GUSITimer(bool wakeup, GUSIContext * context)
{
if  (‘context)
context = GUSIContext::Current();
if (wakeup) {
if  (IsTimerProc)

sTimerProc = NewTimerProc(GUSITimerProcEntry);
tmAddr = sTimerProc;
} else
tmAddr =0
tmCount =0
tmWakeUp =0
tmReserved =0
InsXTime(Elem());
fQueue = sTimerQueue.get(context);
fQueue->fContext = context;
fNext = fQueue->fTimer;
fQueue->fTimer = this;

}
We supportbothnormaltiming anddrift freetimers.
(Memberfunctionsfor classGUSITimer Il +=
void GUSITimer:Sleep(long ms, bool driftFree)

{
if  ('driftFree)
tmWakeUp = 0;
PrimeTime(Elem(), ms);

() < .-

() < .-



Upondestructionwe removethe time managetask. ThefQueue elementserves
asaflag sowe don'tgetkilled twice.

(Memberfunctionsfor classGUSITimer [ll)+= n e
void GUSITimer::Kill()
{
if  (/fQueue) /I Weare dead already
return;
RmvTime(Elem());

GUSITimer ** queue = &fQueue->fTimer;

while  (*queue)
if (*queue == this) {
*queue = fNext;

break;
} else
queue = &(*queue)->fNext;
fNext =0
fQueue = 0;

}

GUSITimer::"GUSITimer()

Kill();
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Chapter 13

Mapping descriptorsto sockets

POSIX routinesdo not, of course,operateon GUSISockets but on numericalde-
scriptors. The GUSIDescriptorTable singletonmapsbetweendescriptorsaandtheir
GUSISockets .

(GUSIDescriptohilil) =

#ifndef ~_GUSIDescriptor_

#define _GUSIDescriptor_

#ifdef  GUSI_SOURCE

#include  "GUSISocket.h"

(Definitionof classGUSIDescriptorTable [l
(Hooksfor ANSllibrary interface 3l

(Inline membefunctionsfor classGUSIDescriptorTable Il
#endif /* GUSI_SOURCE*

#endif /* _GUSIDescriptor_  */
(GUSIDescriptorcpllil) =

#include  "GUSlInternal.h"

#include  "GUSIDescriptor.h"

#include  "GUSIBasics.h"

#include  "GUSIDiag.h"

#include  "GUSINull.h"

#include  <errno.h>

#include  <fcntl.h>

#include  <utility>

#include  <memory>

GUSI_USING_STD_NAMESPACE

(Memberfunctionsfor classGUSIDescriptorTable [l
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13.1 Definition of GUSIDescr ip to rT able

A GUSIDescriptorTable is anothersingletonclass,behavingin many aspectdike
an array of GUSISocket pointers. InstallSocket installsa new socketinto the ta-
ble, picking the first availableslot with a descriptorgreaterthanor equalto start
RemoveSocket emptiesoneslot. GUSIDescriptorTable::Lo okupSo cket isashort-
handfor (*GUSIDescriptorTable zInst ance() )[fd]
(Definitionof classGUSIDescriptorTable )= ()

class GUSIDescriptorTable {

public:

enum { SIZE = 64 };

static  GUSIDescriptorTable * Instance();

int InstallSocket(GUSISocket * sock, int stat = 0);
int RemoveSocket(int  fd);

GUSISocket * operator[](int fd);

static  GUSISocket * LookupSocket(int fd);

class iterator;
friend class iterator;

iterator & begin();
iterator & end();

"GUSIDescriptorTable();
private:
(Privatissimaof GUSIDescriptorTable [l

%
13.2 Implementation of GUSIDescr ip to rT able

To makesurethattheinstancegetsdestructedf it evergetsconstructedye keepit in
astaticauto _ptr . Am | eleetor what?

{Memberfunctionsfor classGUSIDescriptorTable  Il)= (. .-
static  auto_ptr<GUSIDescriptorTable> sGUSIDescriptorTable;

Oncreation,a GUSIDescriptorTable  clearsall descriptors.
(Privatissimaof GUSIDescriptorTable  [Hl)= (-
GUSISocket * fSocket[SIZE];

int flnvalidDescriptor;

GUSIDescriptorTable();

(Memberfunctionsfor classGUSIDescriptorTable  [l)+= & ] 3
GUSIDescriptorTable::GUSIDescriptorTable()
. fnvalidDescriptor(0)
{
}



If noinstanceexistsyet, GUSIDescriptorTable::In stance create®neandcalls
GUSISetupConsole if thesetupConsole parameteis true. GUSISetupConsole calls
GUSIDefaultSetupCons  ole , which first calls GUSISetupConsoleDescr iptors  to
setup file descriptor9D, 1, and 2, and then calls GUSISetupConsoleStdio  to deal
with the necessarjnitializationson the stdiolevel.

(Hooksfor ANSllibrary interface Sl = (. -
extern "C" {

void GUSISetupConsole();

void GUSIDefaultSetupConsole();

void GUSISetupConsoleDescriptors();

void GUSISetupConsoleStdio();

}

(Memberfunctionsfor classGUSIDescriptorTable [l += (I .-
(Defaultimplementatiorof GUSISetupConsole [l

GUSIDescriptorTable * GUSIDescriptorTable::Instance()

{
bool sNeedConsoleSetup = true;
if  ('sGUSIDescriptorTable.get()) {
sGUSIDescriptorTable = auto_ptr<GUSIDescriptorTable>(new GUSIDescriptorTable());
if (sNeedConsoleSetup)  {
sNeedConsoleSetup = false;
GUSISetupConsole();
}
}
return ~ sGUSIDescriptorTable.get();
}

Application programmersnay electto override GUSISetupConsole to do their
own initializations (notably to add further socketfactoriesand devices),but if they
choseto do so,theygenerallyshouldincludea call to GUSIDefaultSetupCon  sole in
theirversion.

(Defaultimplementatiorof GUSISetupConsole )= (. -
void  GUSISetupConsole()
{

GUSIDefaultSetupConsole();
}
Thefile descriptopartandthe stdiopartof theinitialization functionalityareusu-
ally handledin different GUSI sublibrariesthereforewe separatéheminto different
hooks.Therenevershouldbeareasorto overrideGUSIDefaultSetupConso  le itself.

(Defaultimplementatiorof GUSISetupConsole Il += . < .-
void GUSIDefaultSetupConsole()
{

GUSISetupConsoleDescriptors();
GUSISetupConsoleStdio();



It maybe necessaryo overridethis function (hotablyfor MPW support),but this
versioncoverghebasiccase.To avoidanydependencen Null devicedeinginstalled
in thedevicetable,we call theinstancedirectly.

(Defaultimplementatiorof GUSISetupConsole [l += - <
void  GUSISetupConsoleDescriptors()
{

GUSIDescriptorTable * table GUSIDescriptorTable::Instance();

GUSINullDevice  * null GUSINullDevice::Instance();

if  (open("dev:console", O_RDONLY)< 0)
table->InstallSocket(null->open());

if  (open("dev:console", O_WRONLY)X 0)
table->InstallSocket(null->open());

if  (open("dev:console", O_WRONLY)X 0)

table->InstallSocket(null->open());

}

Destructinga GUSIDescriptorTable may be a bit problematicasthis mayhave
effectsreachingupinto thestdiolayer. Wetherefordactoroutthestdioaspectinto the
procedurestdioClose  andStdioFlush ~ which we thencanredefinein other, stdio
library specific libraries.

(Hooksfor ANSllibrary interface Jil) += -
extern "C" {
void GUSIStdioClose();
void  GUSIStdioFlush();
}

(Memberfunctionsfor classGUSIDescriptorTable [l += & | 3
void GUSIStdioClose() {}
void  GUSIStdioFlush() {}
void GUSISetupConsoleStdio() {}

GUSIDescriptorTable::"GUSIDescriptorTable()
{

GUSIStdioFlush();

GUSIStdioClose();

for (iterator i = begin(); i != end(); ++)
RemoveSocket(*i);



To keeptherangeof descriptorslotsto searchassmallaspossible pnly descriptors

smallerthanflnvalidDescriptor arepotentiallyvalid.
(Memberfunctionsfor classGUSIDescriptorTable [l += (I < .-
int  GUSIDescriptorTable::InstallSocket(GUSISocket * sock, int start)
{
if (start<0 || start >= SIZE)

return  GUSISetPosixError(EINVAL);

while  (start<flnvalidDescriptor)
if  (ifSocket[start])
goto found;
else
++start;
while (start > flnvalidDescriptor)
fSocket[flnvalidDescriptor++] = static_cast<GUSISocket *>(nil);
if (stat < SIZE)
++fInvalidDescriptor;
else
return  GUSISetPosixError(EMFILE);

found:
fSocket[start] = sock;

sock->AddReference();

return  start;

}
(Memberfunctionsfor classGUSIDescriptorTable  [ll)+= (I < .-
int  GUSIDescriptorTable::RemoveSocket(int fd)
{
GUSISocket * sock;
if (fd<0 || fd >= flnvalidDescriptor || Ysock = fSocket[fd]))
return  GUSISetPosixError(EBADF);
fSocket[fd] = nil;
sock->RemoveReference();
return  0;
}
(Memberfunctionsfor classGUSIDescriptorTable  [ll)+= (I < .-
GUSISocket * GUSIDescriptorTable::operator(](int fd)
{
GUSISocket * sock;
if (fd<0 || fd >= flnvalidDescriptor [ Ysock = fSocket[fd]))
return  GUSISetPosixError(EBADF), static_cast<GUSISocket *>(nil);
else

return  sock;



(Memberfunctionsfor classGUSIDescriptorTable  l)+= . <

GUSISocket * GUSIDescriptorTable::LookupSocket(int fd)
{
GUSIDescriptorTable *  table = Instance();
GUSISocket * sock;
if (fd<0 || fd >= table->flnvalidDescriptor || Ysock = table->fSocket|fd]))
return  GUSISetPosixError(EBADF), static_cast<GUSISocket *>(nil);
else

return  sock;



{Inline membefunctionsfor classGUSIDescriptorTable  Il)= (-

class GUSIDescriptorTable::iterator {
public:
iterator(GUSIDescriptorTable * table, int fd = 0) : fTable(table), frd(fd)  {}
GUSIDescriptorTable::iterator & operator++();
GUSIDescriptorTable::iterator operator++(int);
int  operatorX() { return fFd; }
bool operator==(const GUSIDescriptorTable::iterator & other) const;
private:
GUSIDescriptorTable * fTable;
int fFd;
%
inline  GUSIDescriptorTable::iterator & GUSIDescriptorTable::iterator::operator++()
{
while  (++fFd < fTable->fInvalidDescriptor && 'fTable->fSocket[fFd])

return  *this;

}
inline  GUSIDescriptorTable::iterator GUSIDescriptorTable::iterator::operator++(int)
{ int oldFD = fFd;
while  (++fFd < fTable->fInvalidDescriptor && 'fTable->fSocket[fFd])
return  GUSIDescriptorTable::iterator(fTable, oldFD);
}
inline  bool GUSIDescriptorTable::iterator::operator==(const GUSIDescriptorTable::iterator & other)  const
{ return  fFd == other.fFd;
}
inline  GUSIDescriptorTable::iterator & GUSIDescriptorTable::begin()
{ return  iterator(this);
}
inline  GUSIDescriptorTable::iterator & GUSIDescriptorTable::end()
{

return  iterator(this, flnvalidDescriptor);

}






Chapter 14

POSIX/SocketWrappers

Now everythingis in placeto definethe POSIX andsocketroutinesthemselvesAs
opposedo our usualpractice,we don’t declarethe exportedroutineshere,as they
all havebeendeclaredn unistd.h  or sys/socketh  already The oneexceptionis
remove , whichis declaredn stdio.h , whichwe’d rathernotinclude.

(GUSIPOSIX. =
#ifndef _GUSIPOSIX_
#define _GUSIPOSIX_

#include  <signal.h>
#include  <errno.h>
#finclude  <sys/time.h>
#finclude  <sys/stat.h>
#include  <sys/types.h>
#include  <unistd.h>
#include  <fentl.h>
#include  <sysfioctl.h>
#include  <utime.h>
#include  <netdb.h>
#include  <arpalinet.h>

_ BEGIN_DECLS
int remove(const char * path);
__END_DECLS

gendif /* _GUSIPOSIX_ *
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Wetry to distinguishbetweerfunctionsmentionedn the POSIX.1standardBSD
functionswhich laterbecamepartof UNIX 98,andafew MPW specificfunctions.

(GUSIPOSIX.cll)=
#include  "GUSlInternal.h"
#include  "GUSIPOSIX.h"
#include  "GUSISocket.h"
#include  "GUSIFactory.h"
#include  "GUSIDevice.h"
#include  "GUSIDescriptor.h"
#include  "GUSIPipe.h"
#include  "GUSIConfig.h"
#include  "GUSIBasics.h"
#finclude  "GUSIDiag.h"
#include  "GUSINetDB.h"
#include  "GUSITimer.h"

#include  <LowMem.h>

(POSIXfunctionwrappe sl
(SocketunctionwrapperJil)
{(MPWfunctionwrapper il

14.1 Implementation of POSIX wrappers

pipe is in facta specialcaseof socketpair , butwe bypassthe domainregistrybe-
causepipesocketsarenotinstalledasa domain.

(POSIXfunctionwrapperJil) = (. .-
int pipe(int  * fd)
{
GUSIErrorSaver saveError;
GUSISocketFactory — * factory
GUSIDescriptorTable *  table
GUSISocket * sock[2];

GUSIPipeFactory::Instance();
GUSIDescriptorTable::Instance();

if  (‘factory->socketpair(0, 0, 0, sock)) {
if  ((fd[O] = table->InstallSocket(sock[0])) > -1)
if  ((fd[1] = table->InstallSocket(sock[1])) >-1) {
shutdown(fd[0], 1);
shutdown(fd[1], 0);

return  0;
} else
table->RemoveSocket(fd[0]);
delete  sockQ];
delete  sock[1];

}
if  (‘ermo)

return  GUSISetPosixError(ENOMEM);
else

return  -1;



fsync synchronizes socket

(POSIXfunctionwrappesiil)+= (I < .-
int  fsync(int S)
{

(Translatedescriptors to GUSISocket * sock or return-1 [l

return  sock->fsync();
}
close closesonefile descriptorassociatedvith a socketanddeleteghe socketif
thiswasthelastdesriptor

(POSIXfunctionwrappesilil)+= (N < .-
int  close(int S)
{
GUSIDescriptorTable *  table = GUSIDescriptorTable::Instance();

return  table->RemoveSocket(s);
}
Many of the otherroutinesarequite stereotypicalTheytranslateheirfile descrip-
tor argumento aGUSISocket anddispatchthecall to it.

(Trandatedescriptors to GUSISocket * sock or return-1 )= .

GUSISocket * sock = GUSIDescriptorTable::LookupSocket(s);
if  (!sock)
return  -1;
(POSIXfunctionwrappesllil)+= ) < .-
ssize t read(int s, void *buffer, size_t  buflen)
{

(Translatedescriptors to GUSISocket * sock or return-1 [l

return  sock->read(buffer, buflen);



{POSIXfunctionwrapperdil)+= . x ] =

static  ssize_t  HandleWriteErrors(ssize_t retval)
{
if (retval == -1)
switch  (erro)  {
case EINTR:

case EWOULDBLOCK:
case EINPROGRESS:
case EALREADY:

break;
default:
GUSIConfiguration::Instance()->BrokenPipe();
break;
}
return  retval;
}
ssize_t  write(int s, const void *buffer, size_t  buflen)
{
(Translatedescriptors to GUSISocket * sock or return-1 [l
return  HandleWriteErrors(sock->write(buffer, buflen));
}
All requestdo fentl  exceptfor F_DUPFDgetdispatchedo the socket.
(POSIXfunctionwrapperdil)+= - <.
int  fentl(int s, int cmd, ..)
{

va_list  arglist;
va_start(arglist, cmd);

(Translatedescriptors to GUSISocket * sock or return-1 [l

if (cmd == F_DUPFD) {

GUSIDescriptorTable *  table = GUSIDescriptorTable::Instance();
return  table->InstallSocket(sock, va_arg(arglist, int));

} else
return  sock->fentli(cmd, arglist);



dup anddup2 areslightvariationsof the preceding.
(POSIXfunctionwrappesiil)+=
int dup(nt s)
{

() <D -

GUSIDescriptorTable *  table = GUSIDescriptorTable::Instance();

(Translatedescriptors to GUSISocket * sock or return-1 [l

return  table->InstallSocket(sock);

int dup2(int s, int sl)

GUSIDescriptorTable *  table = GUSIDescriptorTable::Instance();

(Translatedescriptors to GUSISocket * sock or return-1 [l

table->RemoveSocket(s1);
return  table->InstallSocket(sock, sl);

}

(POSIXfunctionwrappeslil)+=
int  fstat(int s, struct stat * buf)

{
(Translatedescriptors to GUSISocket * sock or return-1 [l

return  sock->fstat(buf);

}

() -

MacOSsoonwill work with 64 bit file offsets,so off _t is definedasa 64 bit

integer

(POSIXfunctionwrappesilil)+=
off t Iseek(int s, off_t offset, int whence)

{
(Translatedescriptors to GUSISocket * sock or return-1 [l

return  sock->Iseek(offset, whence);
}
We alsoshoulddefinettyname butthatwill haveto wait.
(POSIXfunctionwrappeslil)+=
int isatty(int s)

{
(Translatedescriptors to GUSISocket * sock or return-1 [l

return  sock->isatty();

(I < -

() < -



Sleepings simple,computingtheresttime is not. For corveniencewe alsospecial
casesleep(Oasayield.

(POSIXfunctionwrapperdil)+= ] =
u_int  sleep(u_int seconds)
{

GUSIContext::Current()->ClearWakeups();

if ('seconds) {
GUSIContext::Yield(false);

return  0;
}
GUSITime start(GUSITime::Now());
GUSITimer * timer = new GUSITimer;

timer->Sleep(GUSITime(seconds, GUSITime::seconds).Get(GUSITime::msecs));
GUSIContext::Yield(true);

delete  timer;

return ~ (GUSITime:Now() - start).Get(GUSITime::seconds);

}
Thenextcallsalsoneedtheserviceof GUSIDeviceRegistry . open usedboththe
GUSIDeviceRegistry  andthe GUSIDescriptorTable

(POSIXfunctionwrapperJiill)+= O ] =
int open(const char * path, int mode, ..)
{
GUSIErrorSaver savekError;
GUSIDeviceRegistry * factory = GUSIDeviceRegistry::Instance();
GUSIDescriptorTable * table = GUSIDescriptorTable::Instance();
GUSISocket * sock;
int fd;
if (sock = factory->open(path, mode)) {
if ((fd = table->InstallSocket(sock)) > -1)
return  fd;
delete  sock;
}
if  (lerrno)
return  GUSISetPosixError(ENOMEM);
else
return  -1;
}
creat isjustaspecialcasefor open.
(POSIXfunctionwrapperdil)+= ) <
int  creat(const char * path, ..)
{

return  open(path, O_WRONLY O _TRUNC| O_CREAT);
}



remove removeafile.

(POSIXfunctionwrappesiil)+= - < .-
int remove(const  char * path)
{

GUSIDeviceRegistry * factory GUSIDeviceRegistry::Instance();

return  factory->remove(path);
}
unlink is thesameasremove .

(POSIXfunctionwrappesilil)+= < .-
int  unlink(const char * path)

{

GUSIDeviceRegistry * factory GUSIDeviceRegistry::Instance();

return  factory->remove(path);
}

rename renamesfile.

(POSIXfunctionwrappesllil)+= - < .-
int rename(const char * oldname, const char * newname)

{
GUSIDeviceRegistry * factory = GUSIDeviceRegistry::Instance();

return  factory->rename(oldname, newname);
}
stat andistat , whichultimatelyresolveto the samefunction,returninformation
aboutthe statusof afile.

(POSIXfunctionwrappesllil)+= - < .-
int  stat(const char * path, struct stat * buf)
{
GUSIDeviceRegistry * factory = GUSIDeviceRegistry::Instance();
return  factory->stat(path, buf, false);
}
int Istat(const char * path, struct stat * buf)
{
GUSIDeviceRegistry * factory = GUSIDeviceRegistry::Instance();
return  factory->stat(path, buf, true);
}
chmod changedile protectionflagsaswell asthis is possibleunderMacOS.
(POSIXfunctionwrappe sl += (N < .-
int chmod(const char * path, mode_t mode)
{

GUSIDeviceRegistry * factory = GUSIDeviceRegistry::Instance();

return  factory->chmod(path, mode);



utime modifiesa file’smodificationtime.

(POSIXfunctionwrapperJil)+= ] =
int utime(const  char * path, const utimbuf * times)
{
GUSIDeviceRegistry * factory = GUSIDeviceRegistry::Instance();
return  factory->utime(path, times);
}
access checkgheaccespermissiondor afile.
{POSIXfunctionwrapperdil)-+= () <.
int access(const  char * path, int mode)
{
GUSIDeviceRegistry * factory = GUSIDeviceRegistry::Instance();
return  factory->access(path, mode);
}
mkdir andrmdir createanddeleteadirectory respectively
(POSIXfunctionwrapperdil)+= (N <N .-
int mkdir(const  char * path, ..)
{
GUSIDeviceRegistry * factory = GUSIDeviceRegistry::Instance();
return  factory->mkdir(path);
}
int rmdir(const  char * path)
{
GUSIDeviceRegistry * factory = GUSIDeviceRegistry::Instance();
return  factory->rmdir(path);
}
opendir returnsaninstanceof aderivedclassof GUSIDirectory
(POSIXfunctionwrapperdil)+= (N <N .-

typedef ~ GUSIDirectory  * GUSIDIrPtr;

DIR * opendir(const char * path)

{
GUSIDeviceRegistry * factory = GUSIDeviceRegistry::Instance();
GUSIDirectory ~ * dir = factory->opendir(path);
return  dir ? reinterpret_cast<DIR *>(new GUSIDirPtr(dir)) o0
}

TheotherdirectoryfunctionsthendispatchontheGUSIDirectory ~ withoutneeding
theGUSIDeviceRegistry . readdir readsthenextdirectoryentry.

(POSIXfunctionwrapperJdill)+= an <
dirent * readdir(DIR  * dir)
{

return  GUSIDirPtr(*dir)->readdir();
}



telldir saveghe currentdirectoryposition,seekdir ~ setsit, rewinddir setsit to
thebeginning.

(POSIXfunctionwrappeslil)+= - < .-
long telldir(DIR *dir)
{
return  GUSIDirPtr(*dir)->telldir();
}
void seekdirDIR  * dir, long pos)
{
GUSIDirPtr(*dir)->seekdir(pos);
}

void rewinddir(DIR *dir)

GUSIDirPtr(*dir)->seekdir(1);
}
closedir  closesthedirectorystream.
(POSIXfunctionwrappesllil)+= < .-
int closedir(DIR *dir)

{
delete  GUSIDirPtr(*dir);

delete dir;

return  0;
}
chdir changeghedefaultdirectory

(POSIXfunctionwrappesiil) += - < .-
int  chdir(const char * dir)

{
GUSIFileSpec directory(dir);

if  (Idirectory.Error())
(++directory).SetDefaultDirectory();

return  GUSISetMacError(directory.Error());



getcwd returnsthepathto the defaultdirectory

(POSIXfunctionwrapperdil)+= x| =
char *getcwd(char  * buf, size_t size)
{
GUSIFileSpec cwd;
char * res;
if  (cwd.GetDefaultDirectory())
return  GUSISetMacError(cwd.Error()), static_cast<char *>(nil);
res = (--cwd).FullPath();
if (size < strlen(res)+1)
return  GUSISetPosixError(size > 0 ? ERANGE: EINVAL),
static_cast<char *>(nil);
if (buf && !(buf = (char *) malloc(size)))
return  GUSISetPosixError(ENOMEM), static_cast<char *>(nil);
strepy(buf, res);
return  buf;
}
time returnsthe time in secondssince1904. The MSL versionuses1970; the

presenwersionconformsmoreto my Mac traditionalisticoutlook.

(POSIXfunctionwrapperJill)+=
time_t  time(time_t * timer)

{

time_t t;

if  ('timer)
timer = &t;

GetDateTime(&t);

return  t;

}
gettimeofday
(POSIXfunctionwrapperdil)+=

int  gettimeofday(struct timeval * tv, struct timezone * tz)
{

*tv = (timeval)GUSITime::Now();

*tz = GUSITime::Zone();

return  0;

returnsa somewhatmoreaccuratdime thantime .

(I <H .-

() < .-



localtime  returnsthelocal time in a brokendownrecord,gmtime doesthesame
with UTC time. Ourversionameasurdrom 1904andarethreadsafe.

(POSIXfunctionwrappe sl += (- < .-
extern "C" void GUSIKIllTM(void * )
{
delete reinterpret_cast<tm *>(1);
}
static  tm * get_tm()
{
static  GUSISpecificData<tm, GUSIKIllTM>  sTM;
return  sTM.get();
}
struct  tm * localtime(const time_t * timer)
{
tm * t = get_tm();
*t = GUSITime(*timer, GUSITime::seconds);
t->tm_isdst = GUSITime::Zone().tz_dsttime = 0;
return  t;
}
struct  tm * gmtime(const time_t * timer)
{
tm * t = get_tm();
*t = GUSITime(*timer, GUSITime::seconds).GMTime();
t->tm_isdst =0
return  t;
}
mktime parsesastruct  tm.
(POSIXfunctionwrappesilill)+= - <.
time_t  mktime(struct tm *timeptr)
{
return  GUSITime(*timeptr).UGet(GUSITime::seconds);
}

14.2 Implementation of Socketwrappers

getdtablesize returnsthe sizeof the descriptottable.

(SockefunctionwrapperJil) = (- -
int  getdtablesize()

{
}

return ~ GUSIDescriptorTable::SIZE;



socket createsa socketandinstallsit in the descriptottable.

(Sockefunctionwrapperdill) += an <
int  socket(int domain, int type, int protocol)
{
GUSIErrorSaver savekError;
GUSISocketFactory — * factory = GUSISocketDomainRegistry::Instance();
GUSIDescriptorTable *  table = GUSIDescriptorTable::Instance();
GUSISocket * sock;
int fd;
if (sock = factory->socket(domain, type, protocol)) {
if ((fd = table->InstallSocket(sock)) > -1)
return  fd;
delete  sock;
}
if ~ (lerrno)

return  GUSISetPosixError(ENOMEM);
else
return  -1;

}
socketpair  workssimilarto socket , althoughthe opportunityfor problemsis a
bit greater

(Sockefunctionwrapperdill) += an <
int  socketpair(int domain, int type, int protocol, int  * sv)
{
GUSIErrorSaver savekError,;
GUSISocketFactory — * factory = GUSISocketDomainRegistry::Instance();
GUSIDescriptorTable *  table = GUSIDescriptorTable::Instance();
GUSISocket * sock[2];
if  (factory->socketpair(domain, type, protocol, sock))  {
if ((sv[0] = table->InstallSocket(sock[0])) > -1)
if ((sv[l] = table->InstallSocket(sock[1])) > -1)
return  0;
else

table->RemoveSocket(sv[0]);

delete  sock[0];

delete  sock[1];
}
if  (‘ermo)

return  GUSISetPosixError(ENOMEM);
else

return  -1;

}
bind bindsasocketto aname.

(Sockefunctionwrapperdill) += ;an <.
int bind(int s, const struct sockaddr *name, socklen_t namelen)

{
(Translatedescriptors to GUSISocket * sock or return-1 [l

return  sock->bind((void *) name, namelen);



connect connectslsockettoanameobeer
(Sockefunctionwrapperdil) += < .-

int  connect(int s, const struct sockaddr *addr, socklen_t addrlen)

{
(Translatedescriptors to GUSISocket * sock or return-1 [l

return  sock->connect((void *) addr, addrlen);
}
listen  putsasocketin passivanode.
(Sockefunctionwrapperdil) += an .-
int  listen(int s, int glen)
{ (Translatedescriptors to GUSISocket * sock or return-1 [l
return  sock->listen(glen);
}
accept acceptsa connectiorfrom anothersocket.
(Sockefunctionwrapperdil) += an .-

int accept(int s, struct  sockaddr *addr, socklen_t  *addrlen)

{
GUSIDescriptorTable *  table = GUSIDescriptorTable::Instance();

(Translatedescriptors to GUSISocket * sock or return-1 [l

if (sock = sock->accept(addr, addrlen))
if ((s = table->InstallSocket(sock)) = -1)
return s;
else
delete  sock;
return  -1;
}
(Sockefunctionwrapperdil) += an .-
ssize_t readv(int s, const struct iovec *iov, int count)
{
(Translatedescriptors to GUSISocket * sock or return-1 [l
return  sock->read(GUSIScatterer(iov, count));
}
(Sockefunctionwrapperdil) += ;an -

ssize t recv(int s, void *buffer, size_t buflen, int flags)
{
(Translatedescriptors to GUSISocket * sock or return-1 [l
socklen_t fromlen = 0

return  sock->recvfrom(buffer, buflen, flags, nil,  &fromlen);



(Sockefunctionwrapper il += & ] =

ssize_t  recvfrom(int s, void *buffer, size .t buflen, int flags, struct sockaddr *from, socklen_t *fr

{
(Translatedescriptors to GUSISocket * sock or return-1 [l

return  sock->recvfrom(buffer, buflen,  flags, from, fromlen);
}
(Sockefunctionwrapper il += & ] =
ssize_t recvmsg(int s, struct msghdr *msg, int flags)
{
(Translatedescriptors to GUSISocket * sock or return-1 [l
return  sock->recvmsg(msg,  flags);
}
{Sockeéfunctionwrapperdill) += (- <.
ssize_t  writev(int s, const struct iovec *iov, int count)
{
(Translatedescriptors to GUSISocket * sock or return-1 [l
return  HandleWriteErrors(sock->write(GUSIGatherer(iov, count)));
}
{Sockeéfunctionwrapperdill) += () <.
ssize t send(int s, const void *buffer, size_t buflen, int flags)
{
(Translatedescriptors to GUSISocket * sock or return-1 [l
return  HandleWriteErrors(sock->sendto(buffer, buflen,  flags, nil, 0));
}
(SockefunctionwrapperJil) += & ] 3

ssize_t sendto(int s, const void *buffer, size_t buflen, int flags, const struct sockaddr *to, sockl

{
(Translatedescriptors to GUSISocket * sock or return-1 [l

return  HandleWriteErrors(sock->sendto(buffer, buflen, flags, to, tolen));
}
(Sockefunctionwrapperdil) += & ] 3
ssize t sendmsg(int s, const struct msghdr *msg, int flags)
{

(Translatedescriptors to GUSISocket * sock or return-1 [l

return  HandleWriteErrors(sock->sendmsg(msg, flags));



select is quitecomplex,sowe breakit up. select _once pollsall file descriptors

once.
(Socketunctionwrapperdilil)+= (I < .-
static  int select_once(int width,
fd_set *readfds, fd_set *writefds, fd_set *exceptfds,
fd_set *readres, fd_set *writeres, fd_set *exceptres)
{
bool r, W, €
bool * canRead;
bool * canWrite;
bool * canExcept;
int count = O
for (int s =0; s < width ; ++s) {
canRead = (readfds && FD_ISSET(s,readfds)) ? & onil;
canWrite = (writefds && FD_ISSET(s,writefds)) ? &w: nil;
canExcept = (exceptfds  && FD_ISSET(s,exceptfds)) ? &e @ nil;
if (canRead | canWrite || canExcept) {
GUSISocket * sock = GUSIDescriptorTable::LookupSocket(s);
if (IGUSI_ASSERT_EXTERNAL(sock, ("Socket %d closed in select\n”,
return count ? count : -1;
r = w=e = false;
if  (sock->select(canRead, canWrite,  canExcept))
++count;
if ()
FD_SET(s,readres);
it (w)
FD_SET(s,writeres);
if (e)
FD_SET(s,exceptres);
}
}
return  count;
}
select _sleep sleepsaslongascanSleep allows.
(Socketunctionwrapperdil) += (I < .-
static  bool select_sleep(bool canSleep)
{

if (canSleep) {
return  GUSIContext::Yield(true);

} else {
GUSITimer sleepTimer;
sleepTimer.Sleep(200);

return  GUSIContext::Yield(true);

s))



select _forever keepscallingselect _once until oneof thefile descriptordriggers.
(Sockefunctionwrapper il += & ] 3
static  int select_forever(bool canSleep, int width,
fd_set *readfds, fd_set *writefds, fd_set *exceptfds,
fd_set *readres, fd_set *writeres, fd_set *exceptres)
{ .
int count;
for ()
count =
select_once(width,
readfds,  writefds, exceptfds,
readres,  writeres, exceptres);
if  (count)
break;
if  (select_sleep(canSleep))
return ~ GUSISetPosixError(EINTR);
}

}

return  count;

select _timed keepscallingselect _once until oneof thefile descriptordriggers
or thetimer runsout.

(Sockefunctionwrapperdil) += & 1 3
static  int select_timed(bool canSleep, int width,

fd_set *readfds, fd_set *writefds, fd_set *exceptfds,

fd_set *readres, fd_set *writeres, fd_set *exceptres,

struct  timeval  *timeout)

int count;
GUSITimer timer;

timer.MicroSleep(GUSITime(*timeout).Get(GUSITime::usecs));
for ()
count =
select_once(width,
readfds,  writefds, exceptfds,
readres,  writeres, exceptres);
if (count || !timer.Primed())
break;
if  (select_sleep(canSleep))
return  GUSISetPosixError(EINTR);

}

return  count;



Evenso,select is still aheavyweight.

(SocketunctionwrapperJil) += (I < .-
int  select(int width, fd_set *readfds, fd_set *writefds, fd_set *exceptfds, struct
{

bool canSleep;

int count = 0;

fd_set readres; FD_ZERO(&readres);

fd_set writeres; FD_ZERO(&writeres);

fd_set exceptres; FD_ZERO(&exceptres);

{Checkthatall specifiedile descriptorsarevalid or return -1 [l
(Call pre_select ~ for all file descriptorsanddeterminecanSleep [l
if  (timeout) {

count =
select_forever(canSleep, width,
readfds,  writefds, exceptfds,
&readres,  &writeres, &exceptres);
} else if (timeout->tv_sec || timeout->tv_usec) {
count =
select_timed(canSleep, width,
readfds,  writefds, exceptfds,
&readres,  &writeres, &exceptres,
timeout);
} else {
count =

select_once(width,
readfds,  writefds, exceptfds,
&readres,  &writeres, &exceptres);
GUSIContext::Yield(false);

}
(Call post_select  for all file descriptor il
{Copyinternal descriptorsetsto parameter il

return  count;

}

(Checkthatall specifiedile descriptorsarevalid or return -1 )= (]
for (int s =0; s < width ; ++s)
it ( (readfds  && FD_ISSET(s,readfds))
[ (writefds && FD_ISSET(s,writefds))
[ (exceptfds  && FD_ISSET(s,exceptfds))

if  (IGUSIDescriptorTable::LookupSocket(s))

return  -1;
(Call pre_select ~ for all file descriptorsanddeterminecanSleep )= (-
for (int s =0; s < width ; ++s)
if (GUSISocket * sock = GUSIDescriptorTable::LookupSocket(s)) {

bool r = readfds && FD_ISSET(s,readfds);

bool w = writefds  && FD_ISSET(s,writefds);
bool e = exceptfds && FD_ISSET(s,exceptfds);
it Il wil e
canSleep = sock->pre_selectr, w, e) && canSleep;

timeval

*timeout)



(Call post_select  for all file descriptor il = (-
for (int s =0; s < width ; ++s)
if (GUSISocket * sock = GUSIDescriptorTable::LookupSocket(s)) {
bool r = readfds && FD_ISSET(s,readfds);

bool w = writefds  && FD_ISSET(s,writefds);
bool e = exceptfds && FD_ISSET(s,exceptfds);
it wil e
sock->post_select(r, w, e);
}
(Copyinternal descriptorsetsto parameter il = (-
if  (readfds)
*readfds = readres;
if  (writefds)
*writefds = writeres;
if  (exceptfds)
*exceptfds = exceptres;
(Sockefunctionwrapperdil) += O ] =

int  getsockname(int S, struct  sockaddr *name, socklen_t  *namelen)

{
(Translatedescriptors to GUSISocket * sock or return-1 [l

return  sock->getsockname(name, namelen);

}

int  getpeername(int s, struct  sockaddr *name, socklen_t  *namelen)

{
(Translatedescriptors to GUSISocket * sock or return-1 [l

return  sock->getpeername(name, namelen);
}
(Sockefunctionwrapperdil) += & | 3
int shutdown(int s, int how)
{
(Translatedescriptors to GUSISocket * sock or return-1 [l
return  sock->shutdown(how);
}
Bit of trivia: ioctl  is actuallynota POSIXfunction.
(Sockefunctionwrapperdil) += x| =
int ioctl(int S, unsigned long request, ..)
{

va_list  arglist;
va_start(arglist, request);

(Translatedescriptors to GUSISocket * sock or return-1 [l

return  sock->ioctl(request, arglist);



Thelengthargumenshouldeventuallypecomeasocklen _t.

(Socketunctionwrapperdilil)+= (I < .-
int  getsockopt(int s, int level, int optname, void *optval,  socklen_t * optlen)

(Translatedescriptors to GUSISocket * sock or return-1 [l

return  sock->getsockopt(level, optname, optval,  optlen);
}

(Socketunctionwrapperdil) += (I < .-
int  setsockopt(int s, int level, int optname, const void ‘*optval,  socklen_t optlen)
{

(Translatedescriptors to GUSISocket * sock or return-1 [l
return  sock->setsockopt(level, optname, (void *) optval, optlen);
}

(Socketunctionwrapperdil)+= (I < .-

int  ftruncate(int s, off t offset)

{
(Translatedescriptors to GUSISocket * sock or return-1 [l
return  sock ? sock->ftruncate(offset) C-L

}

truncate is implementedn termsof ftruncate

(Socketunctionwrapperdilil)+= (I .-
int  truncate(const char * path, off t offset)
{

int fd = open(path, O_RDONLY);
if (fd <0

return  fd;
int res = ftruncate(fd, offset);
close(fd);
return  res;



While sleep is aPOSIXfunction,usleep is not.

(Sockefunctionwrapper il += (N < .-
void  usleep(u_int useconds)
{

GUSIContext::Current()->ClearWakeups();

if (luseconds)  {
GUSIContext::Yield(false);

return;

}

GUSITimer * timer = new GUSITimer;
timer->MicroSleep(useconds);
GUSIContext::Yield(true);

delete timer;

return;
}
symlink createsa symboliclink to afile.

(Sockefunctionwrapperdil) += & ] 3
int  symlink(const char * path, const char * linkto)

{
GUSIDeviceRegistry * factory = GUSIDeviceRegistry::Instance();

return  factory->symlink(path, linkto);
}
readlink  readsthe contentf asymboliclink.

(Sockefunctionwrapperdil) += & ] 3
int  readlink(const char * path, char * buf, int bufsize)

{
GUSIDeviceRegistry * factory = GUSIDeviceRegistry::Instance();

return  factory->readlink(path, buf,  bufsize);
}
inet _aton andinet _addr corvertanaddresstringto aninternetaddress.

(Sockefunctionwrapperdil) += & ] 3
int  inet_aton(const char * addr, struct in_addr * ina)

{
in_addr_t a = inet_addr(addr);

if (@ == INADDR_NONE)
return  0;

if (ina)
ina->s_addr = a;

return  1;
}

(Sockefunctionwrapperdil) += & | 3
in_addr_t  inet_addr(const char * addr)

{
}

return  GUSINetDB::Instance()->inet_addr(addr);



{Socletfunctionwrapperdil) +=
char *inet_ntoa(in_addr addr)

{

}

(Sockefunctionwrapperdil) +=
long gethostid()

{

}

(Sockefunctionwrapperdil) +=
int gethostname(char ~ *machname, int buflen)

{

return  GUSINetDB::Instance()->inet_ntoa(addr);

return  GUSINetDB::Instance()->gethostid();

() .-

() <D -

() <D -

return  GUSINetDB::Instance()->gethostname(machname, buflen);

}

(Sockefunctionwrapperdil) +=
void  setprotoent(int stayopen)

{

}

(Sockefunctionwrapperdil) +=
void  setservent(int stayopen)

{

}

(Sockefunctionwrapperdil) +=
void endprotoenty()

{

}

(Sockefunctionwrapperdil) +=
void endservent()

{

}

(Sockefunctionwrapperdil) +=
hostent  *gethostbyaddr(const void * addr, size_t size, int

{

}

(Sockefunctionwrapperdil) +=
hostent  *gethostbyname(const char * name)

{
}

GUSINetDB::Instance()->setprotoent(stayopen);

GUSINetDB::Instance()->setservent(stayopen);

GUSINetDB::Instance()->endprotoent();

GUSINetDB::Instance()->endservent();

return  GUSINetDB::Instance()->gethostbyaddr(addr, size,

return  GUSINetDB::Instance()->gethostbyname(name);

(N < -

(N < -

() .-

() < -

() .-
family)

family);

(I < .-



(Sockefunctionwrapperdil) +=
protoent  *getprotobyname(const char * name)

{
}

(Sockefunctionwrapperdil) +=
protoent  *getprotobynumber(int proto)

{
}

(Sockefunctionwrapperdil) +=
protoent  *getprotoent()

{
}

(SockefunctionwrapperJil) +=
servent  *getservbyname(const char * name, const char

{
}

(SockefunctionwrapperJil) +=
servent  *getservbyport(int port, const char * proto)

{
}

(Sockefunctionwrapperdil) +=
servent  *getservent()

{
}

return  GUSINetDB::Instance()->getprotobyname(name);

return  GUSINetDB::Instance()->getprotobynumber(proto);

return  GUSINetDB::Instance()->getprotoent();

return  GUSINetDB::Instance()->getservbyname(name,

return  GUSINetDB::Instance()->getservbyport(port,

return  GUSINetDB::Instance()->getservent();

() < .-

() < .-

() < .-

() <.
* proto)
proto);

(I < .-

proto);

14.3 Implementation of MPW wrappers

fgetfileinfo andfsetfileinfo manipulatehe MacOStype/creatocodes.

(MPWfunctionwrappe sl =
int  fgetfileinfo(const char * path, OSType * creator,

{

() .-
OSType * type)

GUSIDeviceRegistry * factory = GUSIDeviceRegistry::Instance();

return  factory->fgetfileinfo(path, creator,  type);

}

void  fsetfileinfo(const char * path, OSType creator,

{

OSType type)

GUSIDeviceRegistry * factory = GUSIDeviceRegistry::Instance();

factory->fsetfileinfo(path, creator,  type);



faccess manipulateMPW propertief files.

(MPWfunctionwrapperJil) += - <.
int  faccess(const char * path, unsigned * cmd, void * arg)

{
GUSIDeviceRegistry * factory = GUSIDeviceRegistry::Instance();

return  factory->faccess(path, cmd, arg);






Chapter 15

PthreadsWrappers

As opposedo POSIX.1,with which | think I'm reasonableompetenby now, | have
little practicalexperiencelet alonein-depthfamiliarity with Pthreadssol’'m goingby
whatl learnedrom

¢ ReadingB. Nicols, D. Buttlar, and JacquelineProulx, Farrell, “PthreadsPro-
gramming”,O'Reilly & Associates

¢ Takingafew glimpsesat Chris Provenzan@pthreadsmplementation.

¢ Readinghenews:comp.programming.threasswysgroup.

If you believethat!l’ ve misunderstoodPthreadsn my implementationfeel freeto
contactme.
As opposedio mostother modules,the headerfiles we're generatingheredon’t
haveGUSIin its name.
(pthread. )=
tifndef _PTHREAD_H_
#define _PTHREAD_H_

#include  <sys/cdefs.h>
#include  <sys/types.h>
#finclude  <sys/time.h>
#include  <GUSIPThread.h>

__BEGIN_DECLS
(Pthreadsfunctiondeclaration il
__END_DECLS

#endif /* _PTHREAD H_*

169



(sched. )=
#ifndef ~_SCHED_H_
#define _SCHED_H_

#include  <sys/cdefs.h>
[* Required by UNIX 98 */
#include  <time.h>

__BEGIN_DECLS
{Schedunctiondeclaration Jill)
__END_DECLS

#endif  _SCHED_H_*

(GUSIPThred . hil) =
#ifndef ~_GUSIPThread_
#define _GUSIPThread_

#include  <GUSISpecific.h>
#include  <GUSIContext.h>
#include  <GUSIContextQueue.h>

__BEGIN_DECLS
(Pthreaddatatype 3l
__END_DECLS

#endif /* _GUSIPThread_ */

(GUSIPThred.cil) =
#include  "GUSlInternal.h"
#include  "GUSITimer.h"

#include  <pthread.h>
#include  <sched.h>

{Implementatiorof Pthreadattributemanageme il
{Implementatiorof Pthreadcreationand destructiorill)
{Implementatiorof Pthreadthreadspecificdatalilill)
(Implementatiorof Pthreadvaria Il

15.1 Definition of Pthreadsdata types

A shockingrevelationright at the beginning: A pthread _t is in fact a pointerto a
GUSIContext , butno non-GUSiIspecificcodeshalleverknow detailsaboutthat.
(Pthreadsdatatype il = () .-
typedef GUSIContext *  pthread_t;
A pthread _attr _t collectsthreadcreationattributes. This is implementedas a
pointersoit’ seasierto changehesizeof theunderlyingdatastructure.

(Pthreadsdatatype Sl += & § =
typedef struct  GUSIPThreadAttr * pthread_attr t;



A pthread _key _t is akeyto look upthreadspecificdata.

(PthreadglatatypeJill) += (- < .-
typedef  GUSISpecific  * pthread_key t;
A pthread _once _t registerswhethersomeroutinehasrun once. It mustalways
be statically initialized to PTHREADONCEINIT (Although in our implementation,t
doesn’tmatter).

(PthreadglatatypeJill) += (- < .-
typedef  char pthread_once_t;

enum {
PTHREAD_ONCE_INIT= 0

2
A pthread _mutex _t is a mutualexclusionvariable,implementedasa pointerto
a GUSIContextQueue . For initialization corveniencea 0 value meansan unlocked
mutex.No attributesaresupportedsofar.

(Pthreaddatatype 3l += ) < .-
typedef  GUSIContextQueue * pthread_mutex_t;
typedef void * pthread_mutexattr_t;

#define  PTHREAD_MUTEX_INITIALIZER 0

A pthread _cond _t is a conditionvariable,which looksrathersimilar to a mutex,
buthasdifferentsemanticsNo attributesaresupportedsofar.

(PthreadglatatypeJill) += - <.
typedef ~ GUSIContextQueue * pthread_cond_t;
typedef void * pthread_condattr_t;

#define PTHREAD_COND_INITIALIZER 0

15.2 PThread Attribute Management

On creationof athread we canspecifyvariousattributesvia a threadattribute.
(Implementatiorof Pthreadattribute managemetilill) = (. -
struct  GUSIPThreadAttr  {
size_t fStackSize;
enum {
detached =1 << 0

b
int fFlags;

static GUSIPThreadAttr ~ sDefault;
static pthread_attr_t sDefaultAttr;

%
By default,we givethread20K of stackspace.

(Implementatiorof Pthreadattribute managemetilil) += (I < .-
GUSIPThreadAttr ~ GUSIPThreadAttr::sDefault = { 20480, 0 };
pthread_attr_t GUSIPThreadAttr::sDefaultAttr = &GUSIPThreadAttr::sDefault;

pthread _attr _init initializesanattributeobjectwith the defaultvalues.

(Pthreaddunctiondeclaration il = (. -
int pthread_attr_init(pthread_attr_t *attr);



(Implementatiomf Pthreadattribute manageme il += x| =
int  pthread_attr_init(pthread_attr_t * attr)

{
return  (Yattr = new GUSIPThreadAttr(GUSIPThreadAttr::sDefault))

? 0 : ENOMEM;
}

pthread _afttr _destroy destroysanattributeobject.

(Pthreadsfunctiondeclaration il += & | 3
int  pthread_attr_destroy(pthread_attr_t *attr);

(Implementatiomf Pthreadattribute manageme il += ] =
int  pthread_attr_destroy(pthread_attr_t *attr)

{

delete  *attr;
fattr - = nil;

return  0;

}
Thedetachstatedefineswhethera threadwill be definedjoinableor detached.

(Pthreadsfunctiondeclaration il += & 1 3
enum {
PTHREADS_CREATE_JOINABLE,
PTHREADS_CREATE_DETACHED

h

int  pthread_attr_getdetachstate(const pthread_attr_t * attr, int * state);
int  pthread_attr_setdetachstate(pthread_attr_t * attr, int state);

(Implementatiorf Pthreadattributemanagemeil) += [ & 1 3
int  pthread_attr_getdetachstate(const pthread_attr_t * attr, int * state)

{

*state =
(attr[0]->fFlags & GUSIPThreadAttr::detached)
? PTHREADS_CREATE_JOINABLE
PTHREADS_CREATE_DETACHED;

return  0;

int  pthread_attr_setdetachstate(pthread_attr_t * attr, int state)

if (state == PTHREADS_CREATE_JOINABLE)
attr[0]->fFlags &= "GUSIPThreadAttr::detached;
else
attr[0]->fFlags |= GUSIPThreadAttr::detached,;

return 0

}

The stacksize defineshow much stackspacewill be allocated. Stackoverflows
typically leadto utterly nastycrashes.
(Pthreadsfunctiondeclaration il += & ] 3
int  pthread_attr_getstacksize(const pthread_attr_t * attr,  size_t * size);
int  pthread_attr_setstacksize(pthread_attr_t * attr, size_t size);



(Implementatiomf Pthreadattribute managemetillil) += n e

int pthread_attr_getstacksize(const pthread_attr_t * attr, size_t * size)
{
*size = attr[0]->fStackSize;
return  0;
}
int pthread_attr_setstacksize(pthread_attr_t * oattr,  size t  size)
{
attr[0]->fStackSize = size;
return  0;
}

15.3 Creation and Destruction of PThreads

First, we definewrapperto mapthedifferentcalling corventionsof PthreadgindMac-
intoshthreads.

(Pthreaddunctiondeclaration il 4= (I < .-
__BEGIN_DECLS
typedef void * (*GUSIPThreadProc)(void ),
__END_DECLS

(Implementatiorof Pthreadcreationanddestructiorilil) = () .-

struct  CreateArg {
GUSIPThreadProc  fRealProc;

void * fRealArg;
CreateArg(GUSIPThreadProc realProc,  void * realArg)
. fRealProc(realProc), fRealArg(realArg) {
%
static  pascal void * GUSIThreadEntryProcWrapper(CreateArg *arg)
{
CreateArg fixedArg = *arg;
delete arg;
return  fixedArg.fRealProc(fixedArg.fRealArg);
}
pthread _create stuffstheargumentsn aCreateArg andcreateghecontext.
(Pthreaddunctiondeclaration il += (I < .-

int pthread_create(
pthread_t  * thread,
const pthread_attr_t * attr,  GUSIPThreadProc proc, void * arg);



(Implementatiomf Pthreadcreationand destructiorilil) += x| =
int  pthread_create(

pthread_t  * thread,

const pthread_attr_t * attr,  GUSIPThreadProc proc, void * arg)

if (‘attr)
attr = &GUSIPThreadAttr::sDefaultAttr;

GUSIContext::Setup(true);
*thread =
GUSIContextFactory::Instance()->CreateContext(
reinterpret_cast<ThreadEntryProcPtr>(GUSIThreadEntryProcWrapp
new CreateArg(proc, arg),
attr[0]->fStackSize);
switch  (thread[0]->Error()) {
case nokErr:
if  (attr[0]->fFlags & GUSIPThreadAttr::detached)
thread[0]->Detach();
return  0;
default:
thread[0]->Liquidate();
*thread = nil;

return  ENOMEM; /| Most likely  candidate  for error

}

A threadcaneitherbe detachedin which caseit will justgo awayafterit’ sdone,
or it canbejoinable,in which caseit will wait for pthread _join to becalled.

(Pthreadsfunctiondeclaration il += & | 3
int  pthread_detach(pthread_t thread);

(Implementatiomf Pthreadcreationand destructiorilil) += ] =
int  pthread_detach(pthread_t thread)

{
thread->Detach();

return  0;
}
pthread _join waitsfor thethreadto die andoptionallyreturnsits lastwords.

(Pthreadsfunctiondeclaration il += & 1 3
int  pthread_join(pthread_t thread, void **value);

(Implementatiorof Pthreadcreationand destructiorilil) += [ K ] 3
int  pthread_join(pthread_t thread, void **value)
{
if  (thread->Done(true)) {
if (value)
*value = thread->Result();
thread->Liquidate();

return  0;
} else
return  ESRCH;

en,



pthread _exit endstheexistenceof athread.

(Pthreaddunctiondeclaration il += (I < .-
int  pthread_exit(void *value);
(Implementatiorof Pthreadcreationand destructioril) += - <.
int  pthread_exit(void *value)
{
DisposeThread(GUSIContext::Current()->ID(), value, false);

return  0; /I Not reached

15.4 Pthreadthread specificdata

Threadspecificdataoffersa possibilityto quickly look up avaluethatmaybedifferent
for everythread.
pthread _key _create createsanuniquekeyvisibleto all threadsn a process.

(Pthreaddunctiondeclaration il += (I < .-
_ BEGIN_DECLS
typedef void (*GUSIPThreadKeyDestructor)(void );
__END_DECLS
int  pthread_key_create(pthread_key_t * key, GUSIPThreadKeyDestructor destructor);
(Implementatiorof Pthreadthreadspecificdatalilill) = (- .-
int  pthread_key_create(pthread_key_t * key, GUSIPThreadKeyDestructor destructor)
{
return  (*key = new GUSISpecific(destructor)) ? 0 : ENOMEM,;
}
pthread _key _delete deletesakey, butdoesnotcall anydestructors.
(Pthreaddunctiondeclaration il += (I < .-
int pthread_key_delete(pthread_key t key);
(Implementatiorof Pthreadthreadspecificdatalilill) += (- < .-
int pthread_key_delete(pthread_key t key)
delete  key;
return  0;
}
pthread _getspecific  returnsthethreadspecificvaluefor akey.
(Pthreaddunctiondeclaration il += (I < .-
void * pthread_getspecific(pthread_key _t key);
(Implementatiorof Pthreadthreadspecificdatalilill) += (- < .-
void * pthread_getspecific(pthread_key _t key)
{
return  GUSIContext::Current()->GetSpecific(key);
}
pthread _setspecific ~ setsanewthreadspecificvaluefor akey.
(Pthreaddunctiondeclaration il 4= (I .-

int  pthread_setspecific(pthread_key_t key, void * value);



(Implementatiomf Pthreadthreadspecificdatalilill) += -

int  pthread_setspecific(pthread_key_t key, void * value)
{
GUSIContext::Current()->SetSpecific(key, value);
return  0;
}

15.5 Synchronizationmechanismsof PThreads

Sincewe’reonly dealingwith cooperativeéhreadsall synchronizatiomechanismsan
be implementedisingmeanghat might look naiveto a studentof computerscience,
butthatactuallywork perfectlywell in ourcase.

We currentlydon’t supportmutexand conditionvariableattributes. To minimize
the amountof codechangesecessarynclients, we supportcreatingand destroying
them,atleast.

(Pthreadsfunctiondeclaration il += & ] 3
int  pthread_mutexattr_init(pthread_mutexattr_t *attr);
int  pthread_mutexattr_destroy(pthread_mutexattr_t *attr);

(Implementatiorf Pthreadvaria il = () .-
int  pthread_mutexattr_init(pthread_mutexattr_t *)

{
}

return  0;

int  pthread_mutexattr_destroy(pthread_mutexattr_t *)

{

}

(Pthreadsfunctiondeclaration il += & ] 3
int  pthread_mutex_init(pthread_mutex_t * mutex, const pthread_mutexattr_t ),
int  pthread_mutex_destroy(pthread_mutex_t * mutex);

return  0;

(Implementatiorf Pthreadvaria lill) += () < .-
int  pthread_mutex_init(pthread_mutex_t * mutex, const pthread_mutexattr_t *)
{

*mutex = new GUSIContextQueue;

return  0;

int  pthread_mutex_destroy(pthread_mutex_t * mutex)

delete  *mutex;
*mutex = 0;

return  0;



Lock maycreatethe queusf it wasallocatedstatically Mutexesareimplemented
asa queueof context,with the frontmostcontextholding the lock. Simple enough,
isn'tit?

(Pthreaddunctiondeclaration il += (I < .-
int  pthread_mutex_lock(pthread_mutex_t * mutex);
(Implementatiorof Pthreadvaria lil) += (- < .-
int  pthread_mutex_lock(pthread_mutex_t * mutex)
{
if  ("mutex)

*mutex = new GUSIContextQueue;
mutex[0]->push(GUSIContext::Current());
while  (mutex[0]->front() I= GUSIContext::Current())
GUSIContext::Yield(true);
return  0;

}

(Pthreaddunctiondeclaration il += (I < .-
int  pthread_mutex_trylock(pthread_mutex_t * mutex);

(Implementatiorof Pthreadvaria [l += (- < .-
int  pthread_mutex_trylock(pthread_mutex_t * mutex)
{
if  ("mutex)
*mutex = new GUSIContextQueue;
if  (mutex[0]->empty() || mutex[0]->front() == GUSIContext::Current()) {
mutex[0]->push(GUSIContext::Current());

return 0
} else
return  EBUSY;

}
Unlockingpopsusoff the queueandwakesup the newlock ownet

(Pthreaddunctiondeclaration il += (I < .-
int  pthread_mutex_unlock(pthread_mutex_t * mutex);

(Implementatiorof Pthreadvaria [l += - < .-
int  pthread_mutex_unlock(pthread_mutex_t * mutex)
{
if ("mutex || mutex[0]->front() I= GUSIContext::Current())
return EPERM; // Wedon't hold that lock
mutex[0]->pop();
if (GUSIContext * new_boss = mutex[0]->front())
new_boss->Wakeup();
GUSIContext::Yield(false);
return  0;

}
Onto conditionvariableattributeswhich we don’t really supporteithetr

(PthreaddunctiondeclarationJil) 4= an -
int  pthread_condattr_init(pthread_condattr_t * attr);
int  pthread_condattr_destroy(pthread_condattr_t *attr);



(Implementatiorf Pthreadvarialil) += () < .-
int  pthread_condattr_init(pthread_condattr_t *)

{
}

return  0;

int  pthread_condattr_destroy(pthread_condattr_t *)

{
}

Conditionvariablesn somerespectsvork very similar to mutexes.

(Pthreadsfunctiondeclaration Jil) += an <
int  pthread_cond_init(pthread_cond_t * cond, const pthread_condattr_t ),
int  pthread_cond_destroy(pthread_cond_t * cond);

(Implementatiorof Pthreadvarialil) += [ & 1 3
int  pthread_cond_init(pthread_cond_t * cond, const pthread_condattr_t *)

{

return 0

*cond = new GUSIContextQueue;

return  0;

int  pthread_cond_destroy(pthread_cond_t * cond)
pthread_cond_broadcast(cond);

delete  *cond,;
*cond = 0O;

return  0;

}

pthread _cond _wait releaseshemutex,sleepntheconditionvariableandreac-
guiresthe mutex.

(Pthreadsfunctiondeclaration Jill) += an <.
int  pthread_cond_wait(pthread_cond_t * cond, pthread_mutex_t  * mutex);
(Implementatiorof Pthreadvarialil) += [ & I 3
int  pthread_cond_wait(pthread_cond_t * cond, pthread_mutex_t  * mutex)
{
if ("mutex || mutex[0]->front() I= GUSIContext::Current())

return EPERM; // Wedon't hold that lock
mutex[0]->pop();
if (GUSIContext * new_boss = mutex[0]->front())

new_boss->Wakeup();
if  ("*cond)

*cond = new GUSIContextQueue;
cond[0]->push(GUSIContext::Current());
GUSIContext::Yield(true);
if  (*cond)

cond[0]->remove(GUSIContext::Current());
return  pthread_mutex_lock(mutex);



pthread _cond _timedwait addsa timeoutvalue (But it still could block indef-
initely trying to reacquirethe mutex). Note that the timeout specifiesan absolute
wakeuptime, notaninterval.

(PthreaddunctiondeclarationJil) 4= an .-
int  pthread_cond_timedwait(

pthread_cond_t  * cond, pthread_mutex_t * mutex,

const struct timespec * patience);

(Implementatiorof Pthreadvarialil) += ) < .-
int  pthread_cond_timedwait(
pthread_cond_t  * cond,
pthread_mutex_t  * mutex,
const struct timespec * patience)

GUSITimer timer;
if ("mutex || mutex[0]->front() I= GUSIContext::Current())
return EPERM; // Wedon't hold that lock
mutex[0]->pop();
if (GUSIContext * new_boss = mutex[0]->front())
new_boss->Wakeup();
if  (*cond)
*cond = new GUSIContextQueue;
cond[0]->push(GUSIContext::Current());
GUSITime interval = GUSITime(*patience)-GUSITime::Now();
GUSIContext::Current()->ClearWakeups();
timer.MicroSleep(interval.Get(GUSITime::usecs));
GUSIContext::Yield(true);
if  (*cond)
cond[0]->remove(GUSIContext::Current());
return  pthread_mutex_lock(mutex);

}

pthread _cond _signal wakesup acontextfrom thequeue Sincewetypically still
hold theassociatednutex,it wouldbeabadidea(thoughnotadisastrousne)to puta
yield in here.

(Pthreaddunctiondeclaration il 4= an -
int  pthread_cond_signal(pthread_cond_t * cond);

(Implementatiorof Pthreadvarial) += an < .-
int  pthread_cond_signal(pthread_cond_t * cond)

{
if  ("*cond)
return  0;

if (GUSIContext * hey = cond[0]->front())
hey->Wakeup();
return  0;

}
pthread _cond _broadcast wakesup athe entirequeue(butonly onecontextwill
getthemutex).

(Pthreaddunctiondeclaration il += ) .-
int  pthread_cond_broadcast(pthread_cond_t * cond);



(Implementatiorf Pthreadvarialill) += (I < .-

int  pthread_cond_broadcast(pthread_cond_t * cond)
{
if  ("*cond)
return  0;

cond[0]->Wakeup();

return  0;

15.6 Pthreadvaria

pthread _self returnsthecurrentthread.

(Pthreadsfunctiondeclaration Jil) += & 1 3
pthread_t  pthread_self(void);

(Implementatiorof Pthreadvarialil) += [ & 1 3
pthread_t  pthread_self()

{

}
pthread _equal compareswo threadhandles.

(Pthreadsfunctiondeclaration il += - <.
int  pthread_equal(pthread_t tl, pthread_t t2);

(Implementatiomf Pthreadvaria lil) += x| =
int  pthread_equal(pthread_t tl, pthread_t t2)

{

}

pthread _once callsaroutines,guaranteeinghatit will be calledexactlyonceper
process.
(Pthreadsfunctiondeclaration il += - <.
__BEGIN_DECLS
typedef void (*GUSIPThreadOnceProc)(void);
__END_DECLS

return  GUSIContext::Current();

return  t1 == t2;

int  pthread_once(pthread_once_t * once_block,  GUSIPThreadOnceProc proc);

(Implementatiomf Pthreadvaria il += ] =
int  pthread_once(pthread_once_t * once_block,  GUSIPThreadOnceProc proc)

{
if (" once_block) {
*once_block = 1;
proc();
}

return  0;
}
sched _yield yieldsthe processofor otherrunnablethreads.

(Schedunctiondeclaration il = -
int  sched_yield();



(Implementatiorof Pthreadvarialil) +=
int  sched_yield()

{
GUSIContext::Yield(false);

return  0;






Chapter 16

Signal support

We supportsignalsin the half assedwvay characteristidor GUSI's approacho asyn-
chronougssuesDeliveryis very muchsynchronoudasicallywithin Yield calls. Sig-
nalhandlingbehavioiis encapsulateith theclasse&USISigContext  andGUSISigProcess
whoseinstancesremanufacturedby a GUSISigFactory
(GUSISignal. /=

tifndef _GUSISIGNAL

#define _GUSISIGNAL

#include  <signal.h>

#ifdef ~ GUSI_SOURCE

(Definitionof classGUSISigContext Il
(Definitionof classGUSISigProcess Il
(Definitionof classGUSISigFactory [l
#endif

#endif /* _GUSISIGNAL_ */

(GUSISignal.ciill)=
#include  "GUSlInternal.h"
#include  "GUSISignal.h"
#include  "GUSIDiag.h"
#finclude  "GUSITimer.h"

#include  <stdlib.h>

#include  <unistd.h>

#include  <memory>
GUSI_USING_STD_NAMESPACE
{Memberfunctionsfor classGUSISigContext [l
(Memberfunctionsfor classGUSISigProcess [l
(Memberfunctionsfor classGUSISigFactory Il

(POSIXfunctionsfor signalhandlingilill)

183



16.1 Definition of the signalhandling engine

A GUSISigProcess containgheper-processignalstate.GetAction andSetAction

manipulatethe action associatedvith a signal, Pending returnsthe set of pending

signals,Post marksa signalaspending(but possiblyblocked),andRaise executes

signal(which we havedetermineds not blocked).

(Definitionof classGUSISigProcess )= (-
class GUSISigContext;

class GUSISigProcess  {

public:
virtual  struct  sigaction & GetAction(int sig);
virtual int SetAction(int sig, const struct sigaction & act);
virtual  sigset_t Pending()  const;
virtual  void ClearPending(sigset_t clear);
virtual  void Post(int  sig);
virtual bool Raise(int  sig, GUSISigContext * context);

virtual ~ "GUSISigProcess();
protected:
(Privatissimaof GUSISigProcess [l

friend class GUSISigFactory;
GUSISigProcess();

%
A GUSISigContext  containsthe per-threadsignalstate,primarily blocking info.
To supportpthread _kill , we haveout own setof pendingsignals.GetBlocked and
SetBlocked manipulatehesetof blockingsignalsPending returnsthesetof pending
signalsPost marksasignalaspending(butpossiblyblocked),andRaise executesll
eligible signals.

(Definitionof classGUSISigContext  Il)= (-
class GUSISigContext  {
public:

virtual  sigset_t GetBlocked()  const;

virtual  void SetBlocked(sigset_t sigs);

virtual  sigset_t Pending()  const;

virtual  sigset_t Pending(GUSISigProcess * proc) const;

virtual  void ClearPending(sigset_t clear);

virtual  void Post(int  sig);

virtual  sigset_t Ready(GUSISigProcess ~ * proc);

virtual bool Raise(GUSISigProcess * proc, bool allSigs = false);

virtual ~ "GUSISigContext();
protected:
(Privatissimaof GUSISigContext [l

friend class GUSISigFactory;
GUSISigContext(const GUSISigContext  * parent);



The GUSISigFactory  singletoncreateghe abovetwo classesallowing a future
extensiorto handlemoresignals.

(Definitionof classGUSISigFactory )= (-
class GUSISigFactory  {
public:
virtual GUSISigProcess  * CreateSigProcess();
virtual GUSISigContext  * CreateSigContext(const GUSISigContext  * parent);

virtual ~ "GUSISigFactory();

static  GUSISigFactory  * Instance();

static  void Setlnstance(GUSISigFactory * instance);
protected:

GUSISigFactory() {

h

16.2 Implementation of the signal handling engine

TheGUSISigFactory  is astraighforwardverridablesingleton.

(Memberfunctionsfor classGUSISigFactory )= (I -
static  auto_ptr<GUSISigFactory> sGUSISigFactory;

GUSISigFactory  * GUSISigFactory::Instance()

if  ('sGUSISigFactory.get())
Setlnstance(new  GUSISigFactory);

return ~ sGUSISigFactory.get();
}

void GUSISigFactory::Setinstance(GUSISigFactory * instance)
{

}

GUSISigFactory::"GUSISigFactory()
{
}
To supportmoresignalsoverridethesecreatordo makethemreturnsubclasseef
therequiredclasses.

sGUSISigFactory = auto_ptr<GUSISigFactory>(instance);

(Memberfunctionsfor classGUSISigFactory l)+= ) e
GUSISigProcess  * GUSISigFactory::CreateSigProcess()
{
return  new GUSISigProcess;
}
GUSISigContext  * GUSISigFactory::CreateSigContext(const GUSISigContext  * parent)
{

return  new GUSISigContext(parent);
}



GUSISigContext mainly dealswith asetof blockedsignalswhichit inheritsfrom
its parent.
(Privatissimaof GUSISigContext [Hl)= (- -
sigset_t fPending;
sigset_t fBlocked;

{(Memberfunctionsfor classGUSISigContext  [l)= (- -
GUSISigContext::GUSISigContext(const GUSISigContext  * parent)
. fPending(0), fBlocked(parent ? parent->fBlocked 0 0)

{
}

GUSISigContext::"GUSISigContext()

{
}

Many signalscannotbeblocked.CantBlock defineshose.

(Privatissimaof GUSISigContext  [Il)+= - -
virtual sigset_t CantBlock();

{Memberfunctionsfor classGUSISigContext Il += <.
inline  sigset .t  SigMask(int ~ signal) { retun 1 << (signal-1); }

sigset_t  GUSISigContext::CantBlock()

{
return  SigMask(SIGKILL)
|  SigMask(SIGSTOP)
|  SigMask(SIGILL)
|  SigMask(SIGFPE)
|  SigMask(SIGSEGV);
}
GetBlocked andSetBlocked takecareof therest.
{Memberfunctionsfor classGUSISigContext Il += <.
sigset_t  GUSISigContext::GetBlocked() const
{
return  fBlocked;
}
void GUSISigContext::SetBlocked(sigset_t sigs)
{

fBlocked = sigs & “CantBlock();
}



Pending andPost dealwith signalgpendingagainstithread(asaresultof pthread _kill ).

(Memberfunctionsfor classGUSISigContext Hl)+= an .-
sigset_t  GUSISigContext::Pending() const
{
return  fPending;
}
void GUSISigContext::ClearPending(sigset_t clear)
{
fPending &= “clear;
}
void GUSISigContext::Post(int sig)
{
sigaddset(&fPending, sig);
}

Raise initiatesa seriesof signalexecutiongndreturngrue if anyof theseshould
interrupta slow systemcall.

(Memberfunctionsfor classGUSISigContext  Il)+= ) <.
sigset_t  GUSISigContext::Pending(GUSISigProcess * proc) const
{

return  proc->Pending() | Pending();
}
sigset_t  GUSISigContext::Ready(GUSISigProcess * proc)
{
return  Pending(proc) & “GetBlocked();
}
bool GUSISigContext::Raise(GUSISigProcess * proc, bool allSigs)
{
bool interrupt = false;
for () {
sigset_t todo = Ready(proc);
if  ('todo)

return  interrupt;

proc->ClearPending(todo);
ClearPending(todo);

for (int sig = 1; todo; ++sig)
if  (sigismember(&todo, sig))  {
sigdelset(&todo, sig);
interrupt = proc->Raise(sig, this) || interrupt || allSigs;



GUSISigProcess  storesthe signalhandlersandthe setof signalspendingagainst
theprocess.
(Privatissimaof GUSISigProcess [Il)= - -
sigset_t fPending;
struct  sigaction fAction[NSIG-1];

{(Memberfunctionsfor classGUSISigProcess Il= (- -
GUSISigProcess::GUSISigProcess()
. fPending(0)
{

}

GUSISigProcess::"GUSISigProcess()

{
}

GetAction returnsasignalaction.

(Memberfunctionsfor classGUSISigProcess Il += <.
struct  sigaction & GUSISigProcess::GetAction(int sig)

{

}

Someactionscan’tbe caughtand/orignored. CantCatch andCantignore report
those.
(Privatissimaof GUSISigProcess [ll)+= & | =
virtual bool CantCatch(int sig);
virtual bool Cantlgnore(int sig);

memset(&fAction, 0, sizeof(fAction));

return  fAction[sig-1];



{Memberfunctionsfor classGUSISigProcess Il)+=

(- < .-

& act)

() .-

bool GUSISigProcess::CantCatch(int sig)
{
return  (sig == SIGKILL)
|| (sig == SIGSTOP);
}
bool GUSISigProcess::Cantlgnore(int sig)
{
return  (sig == SIGKILL)
|| (sig == SIGSTOP);
}
int  GUSISigProcess::SetAction(int sig, const struct  sigaction
{
if (act.sa_handler == SIG_IGN) {
if  (Cantlgnore(sig))
return  GUSISetPosixError(EINVAL);
sigdelset(&fPending, sig);
} else if (act.sa_handler I= SIG_DFL) {
if (CantCatch(sig))
return  GUSISetPosixError(EINVAL);
}
fAction[sig-1] = act;
return  0;
}
Pending andPost dealwith signalspendingagainst procesgasa resultof kill
orraise ).
(Memberfunctionsfor classGUSISigProcess Il)+=
sigset_t  GUSISigProcess::Pending() const
{
return  fPending;
}
void GUSISigProcess::ClearPending(sigset_t clear)
{
fPending &= “clear;
}
void GUSISigProcess::Post(int sig)

sigaddset(&fPending, sig);
{Wakeup appropriate contextgo deliversignallilill)



To wakeup contextswe maketwo passesin thefirst pass,we look for contexts
which havethe signalunblocked.If we don’t find any, we wakeup all contextsin the

hopethatoneof themis waitingin a sigwait

typical nonthreade@ndthreadednodelsof threadhandling,respectively

{Wakeup appropriate contextgo deliversignallilil)=
sigset_t sigmask = SigMask(sig);
bool found = false;
for  (GUSIContextQueue::iterator

if  (!(context->SigContext()->GetBlocked()
context->Wakeup();
found = true;
}
if  ('found)
for  (GUSIContextQueue::iterator
context->Wakeup();

context = GUSIContext::begin();
& sigmask))

{

context = GUSIContext::begin();

. This correspondsoreor lessto the

context = GUSIContext::end();

context = GUSIContext::end();

Raise , finally, is thefunctionfor which the wholerestof the engineexists.
(I < .-

(Memberfunctionsfor classGUSISigProcess Il)+=

bool GUSISigProcess::Raise(int sig, GUSISigContext
{
struct  sigaction & act = GetAction(sig);
if (act.sa_handler == SIG_IGN)
return  false;  // Ignore signal
else if (act.sa_handler == SIG_DFL)
return  DefaultAction(sig, act) && !(act.sa_flags
(Executethe signalhandle il
}

* context)

& SA_RESTART);

Executingan userdefinedsignal handlerinvolvesa rathercomplicateddanceof

blockingandunblockingsignals.

(Executethe signal handle il =
__sig_handler handler = act.sa_handler;
sigset_t blockset=  act.sa_mask;

if (act.sa_flags & SA_RESETHAND)

act.sa_handler = SIG_DFL,;
else if (!(act.sa_flags & SA_NODEFER))
sigaddset(&blockset, sig);
sigset_t blocksave = context->GetBlocked();
context->SetBlocked(blocksave | blockset);
(*handler)(sig);
sigset_t blocknew = context->GetBlocked();

context->SetBlocked(blocksave | (blocknew & “blockset));

return  !(act.sa_flags & SA_RESTART);

Thedefaultbehaviorfor manysignalsis to abortthe process.

(Privatissimaof GUSISigProcess ll)+=

virtual bool DefaultAction(int sig, const struct  sigaction

& act);

<

++C0

++C0



{Memberfunctionsfor classGUSISigProcess Hl)+= - e
extern "C" void _exit(int status);

bool GUSISigProcess::DefaultAction(int sig, const struct  sigaction &)
{
switch  (sig)  {
case SIGCHLD:
case SIGCONT:
case SIGSTOP:
case SIGTSTP:
case SIGTTIN:
case SIGTTOU:
break; /I Ignore
default:
_exit(1);
}

return  false;

16.3 Definition of the signalhandling POSIX functions

A considerableumberof POSIX functionsis concernedvith signalhandling. Many
of themcanprofit from rangecheckingon signalnumbers.
(Performrangecheckonsigno [ll)= (I
if (IGUSI_CASSERT CLIENT(signo>0  && signo<NSIG))
return  GUSISetPosixError(EINVAL);

(Performpthreadsstylerangecheckonsigno )= (-
if ('GUSI_CASSERT_CLIENT(signo>0  && signo<NSIG))
return  EINVAL;



First of all, we defineout of line versionsof the signalset manipulatorsgiving
themtheaddedbenefitof arangecheck.

(POSIXfunctionsfor signalhandlinglil) = (- -

int

(sigaddset)(sigset_t *set, int  signo)
(Performrangecheckonsigno [l
return  sigaddset(set, signo);
(sigdelset)(sigset_t *set, int  signo)
(Performrangecheckonsigno [l
return  sigdelset(set, signo);
(sigemptyset)(sigset_t *set)

return  sigemptyset(set);

(sigfillset)(sigset_t *set)

return  sigfillset(set);

(sigismember)(const sigset_t  *set, int signo)

(Performrangecheckonsigno Il
return  sigismember(set, signo);

raise postsasignalagainsthecurrentprocess.
(POSIXfunctionsfor signalhandlingiilil) += <.

int

{

}

raise(int signo)

(Performrangecheckonsigno Il
GUSIProcess::Instance()->SigProcess()->Post(signo);

return  0;

pthread _kill  postsasignalagainsthe specifiedhread.
(POSIXfunctionsfor signalhandlingiilil) += <.

int

{

pthread_kill(pthread_t thread, int signo)

if  (Isigno)

return thread ? 0 : ESRCH;
(Performpthreadsstylerangecheckon signo [l
thread->SigContext()->Post(signo);
thread->Wakeup();

return  0;



sigaction  manipulateshesignalactiontable.

(POSIXfunctionsfor signalhandlingiil) += ) < .-
int  sigaction(int signo, const struct sigacton  * act, struct sigaction  * oact)
{

{Performrangecheckonsigno Il
GUSISigProcess  * proc = GUSIProcess::Instance()->SigProcess();

if (oact)
*oact = proc->GetAction(signo);
if (act)
if  (proc->SetAction(signo, *act))
return  -1;
else if (act->sa_handler==SIG_IGN)
GUSIContext::Current()->SigContext()->ClearPending(SigMask( signo));
return  0;
}
signal  is thehistoricalandratherincorvenientAPI for sigaction
(POSIXfunctionsfor signalhandlingilil)+= (- < .-
__sig_handler  signal(int signo, __sig_handler  newhandler)
{
struct  sigaction oact;
struct  sigaction nact;
nact.sa_handler = newhandler;
nact.sa_mask = 0
nact.sa_flags =  SA_RESETHAND,;
if  (sigaction(signo, &nact, &oact))
return  reinterpret_cast<__sig_handler>(0);
else
return  oact.sa_handler;
}
sigpending  returnsthelist of pendingsignals.
(POSIXfunctionsfor signalhandlingilil)+= (I < .-
int  sigpending(sigset_t * pending)

if  (pending)
*pending = GUSIProcess::Instance()->SigProcess()->Pending()
| GUSIContext::Current()->SigContext()->Pending();
return  0;



pthread _sigmask andsigprocmask manipulatehesignalmask.

(POSIXfunctionsfor signalhandlingiilil) += - <.
int  pthread_sigmask(int how, const sigset t * mask, sigset.t * omask)
{
GUSISigContext  * context = GUSIContext::Current()->SigContext();
if  (omask)
*omask = context->GetBlocked();
if  (mask)

switch  (how) {
case SIG_BLOCK:
context->SetBlocked(context->GetBlocked() | *mask);
break;
case SIG_SETMASK:
context->SetBlocked(*mask);
break;
case SIG_UNBLOCK:
context->SetBlocked(context->GetBlocked() & ™*mask);
break;
default:
return  EINVAL;

}
GUSIContext::Raise();
return  0;

int  sigprocmask(int how, const sigset t * mask, sigsett * omask)

{

}

sigsuspend  waitsfor a signalto arrive. Thisis oneof the few POSIX functions
which alwaysreturnsanerror.

return  GUSISetPosixError(pthread_sigmask(how, mask, omask));

(POSIXfunctionsfor signalhandlingiilil) += x| =
int  sigsuspend(const sigset_t  * mask)
{

GUSISigContext  * context = GUSIContext::Current()->SigContext();
sigset_t blocksave = context->GetBlocked();
context->SetBlocked(*mask);

GUSIContext::SigSuspend();

sigset_t blocknew = context->GetBlocked();
context->SetBlocked(blocksave | (blocknew & ™*mask));

return ~ GUSISetPosixError(EINTR);



sigwait  waitsfor ablockedsignal.

(POSIXfunctionsfor signalhandlingilil)+= (I < .-
int  sigwait(const sigset_ t  * sigs, int * signo)
{

if (IGUSI_CASSERT_CLIENT(sigs && signo && !(*sigs & "GUSIContext::Blocked())))
return  GUSISetPosixError(EINVAL);

GUSIContext::SigWait(*sigs);

const sigset t  cursigs = *sigs & GUSIContext::Pending();

for (*signo = 1; !Isigismember(&cursigs, *signo);  ++*signo)
GUSIContext::Current()->SigContext()->ClearPending(SigMask(*signo) );
GUSIProcess::Instance()->SigProcess()->ClearPending(SigMask(*signo) );
return  0;

}

abort raisesSIGABRTandcalls _exit .

(POSIXfunctionsfor signalhandlingilil)+= (I < .-

void  abort(void)

{
raise(SIGABRT);
_exit(2);

}

—exit issimilartoexit , butdoesn’tcall handlersestablishedvith atexit . MPW
alreadyhasaworking implementatiorfor _exit .
(POSIXfunctionsfor signalhandlingilil)+= (I < .-

#ifdef _ MWERKS__
extern int __aborting;

extern "C" void _exit(int code)

{
__aborting = 1;

exit(code);

}
#endif



To handlealarms we definethe auxiliary classGUSIAlarm .

(POSIXfunctionsfor signalhandlingiilil) += ] =
class GUSIAlarm : public  GUSITimer {
public:
GUSIAlarm(long  interval = 0) : GUSITimer(true), fnterval(interval) {
virtual  void Wakeup();
long Restart(long interval = 0);
private:
long flnterval;
%
void  GUSIAlarm::Wakeup()
{
GUSIProcess::Instance()->SigProcess()->Post(SIGALRM);
if  (finterval)
Sleep(finterval, true);
}
long GUSIAlarm::Restart(long interval)
{
finterval = interval;
RmvTime(Elem());
long rest = tmCount;
if (rest < 0)
rest = -rest;
else
rest *= 1000;
tmCount =0;
tmWakeUp = 0;
tmReserved = 0;
InsXTime(Elem());
return  rest;
}
static  auto_ptr<GUSIAlarm> sGUSIAlarm;
alarm raisesa SIGALRM afteraspecifiechumberof second$iaselapsed.
(POSIXfunctionsfor signalhandlingiilil) += & ] =

unsigned int alarm(unsigned  int delay)

{

unsigned int togo = O;

GUSIAlarm * a = sGUSIAlarm.get();
if (a)

togo = static_cast<unsigned int>(a->Restart() /1000000);
else

SGUSIAlarm = auto_ptr<GUSIAlarm>(a = new GUSIAlarm);
if (@ && delay)

a->Sleep(delay*1000);

return  togo;



ualarm providesafiner resolutionandoptionally offersthe possibilityto generate
repeatedignals.

(POSIXfunctionsfor signalhandlingilil)+= - <.
useconds_t  ualarm(useconds_t delay, useconds_t interval)
{

useconds_t togo = 0;

GUSIAlarm * a = sGUSIAlarm.get();
if (a)
togo = static_cast<useconds_t>(a->Restart(static_cast<long>(interval)));

else

SGUSIAlarm = auto_ptr<GUSIAlarm>(a = new GUSIAlarm(interval));
if (@ && delay)

a->MicroSleep(delay);

return  togo;
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Chapter 17

Mixin Classedor Sockets

This sectioncontainssomebuilding block classedor sockets:

e GUSISMBIocking implementgheblocking/nonbbckingflag.
e GUSISMState implementsa statevariable.

e GUSISMInputBuffer  providesa GUSIBuffer for input.

e GUSISMOutputBuffer  providesa GUSIBuffer for output.

e GUSISMAsyncError providesstorageor asynchronousrrors.

(GUSISocketMixins il =
#ifndef ~ _GUSISocketMixins_
#define _GUSISocketMixins_

#ifdef ~ GUSI_INTERNAL

#include  "GUSISocket.h"
#include  "GUSIBuffer.h"

#include  <fentl.h>
#include  <sysfioctl.h>

(Definitionof classGUSISMBlocking Il
(Definitionof classGUSISMState Il
(Definitionof classGUSISMInputBuffer [l
(Definitionof classGUSISMOutputBuffer Il
(Definitionof classGUSISMAsyncError - [l

(Inline membefunctionsfor classGUSISMBlocking [l
(Inline membefunctionsfor classGUSISMState Il

(Inline membefunctionsfor classGUSISMInputBuffer Il
(Inline membefunctionsfor classGUSISMOutputBuffer Il
(Inline membefunctionsfor classGUSISMAsyncError [l
#endif /* GUSI_INTERNAL */

#endif /* _GUSISocketMixins_  */
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Almostall membeifunctionsareinline, sothisfile is mostlya placeholder

(GUSISockiMixins.cil) =
#include  "GUSlInternal.h"
#include  "GUSISocketMixins.h"

17.1 Definition of GUSISocketMix in s

GUSISMBIlocking implementghefBlocking  flagsandtheDoloctl()  andDoFcntl()
variantsto manipulateit. Thesetwo functionswork like their GUSISocket member
function counterpartsput handlethe return value differently: The POSIX function
resultis storedin *result , while the returnvalueindicateswhetherthe requestwas
handled.

(Definitionof classGUSISMBlocking  [ll)= (-
class GUSISMBIlocking {
public:
GUSISMBIlocking();
bool fBlocking;
bool DoFcntl(int * result, int cmd, va_list arg);
bool Doloctl(int * result, unsigned int request, va_list arg);
%

GUSISMState captureshestateof asockebverits lifetime. It startsoutasUnbound.
bind()  will putit into Unconnected state thoughfew socketclassesareaboutthis
distinction.listen() ~ will putit into Listening  state.accept() startsa Connected
new socket. connect()  putsan Unconnected socketinto Connecting statefrom
whereit emerge€onnected . fReadShutdown andfWriteShutdown  recordshutdown
promises.

(Definitionof classGUSISMState [l = (-
class GUSISMState {
public:

enum State {
Unbound,
Unconnected,
Listening,
Connecting,
Connected,
Closing

%

GUSISMState();

State fState;

bool fReadShutdown;

bool fWriteShutdown;

void Shutdown(int ~ how);



GUSISMInputBuffer  definegheinputbufferandsomesocketptionsthatgowith
it. DoGetSockOpt() andDoSetSockOpt() work the sameway asDoFcntl() and
Doloctl)  above.

(Definitionof classGUSISMInputBuffer  Ill)= (-
class GUSISMInputBuffer — {
public:

GUSIRingBuffer finputBuffer;
GUSISMInputBuffer();

bool DoGetSockOpt(
int * result, int level, int optname,
void *optval,  socklen_t * optlen);
bool DoSetSockOpt(
int * result, int level, int optname,
void *optval,  socklen_t optlen);
bool Doloctl(int * result,  unsigned int request, va_list arg);

%
GUSISMOutputBuffer  definesthe outputbuffer and somesocketoptionsthat go
with it.

(Definitionof classGUSISMOutputBuffer  [Ill)= (-
class GUSISMOutputBuffer  {
public:
GUSIRingBuffer fOutputBuffer;
GUSISMOutputBuffer();
bool DoGetSockOpt(
int * result, int level, int optname,
void *optval,  socklen_t * optlen);
bool DoSetSockOpt(
int * result, int level, int optname,

void *optval,  socklen_t  optlen);
%
GUSISMAsyncError - storesasynchronousrrorsandmakeghemavailableviagetsockopt
GetAsyncError  returnsthe errorandresetghe storedvalue.

(Definitionof classGUSISMAsyncError  [lly= (-
class GUSISMAsyncError  {
public:

GUSISMAsyncError();

int fAsyncError;

int SetAsyncPosixError(int error);

int SetAsyncMacError(OSErr error);

int GetAsyncError();

bool DoGetSockOpt(

int * result, int level, int optname,

void *optval,  socklen_t * optlen);



17.2 Implementation of GUSISocketMix in s

Becausall the memberfunctionsaresimpleandcalledin few placesjt makessense
to inline them.
All socketsstartout blocking.

(Inline memberfunctionsfor classGUSISMBIlocking  [Il)= (I .-
inline  GUSISMBIocking::GUSISMBIocking() . fBlocking(true) {

For historical reasonsthereis both an ioctl() and a fentl() interfaceto the
blockingflag.

(Inline memberunctionsfor classGUSISMBlocking I} += -
inline  bool GUSISMBIlocking::DoFcntl(int * result, int cmd, va_list arg)
{
switch(cmd)
case F_GETFL:
return  (*result = fBlocking ~ ? 0: FNDELAY), true;
case F_SETFL :
fBlocking = !(va_arg(arg, int) & FNDELAY);

return  (*result = 0), true;

}

return  false;

}

inline  bool GUSISMBIocking::Doloctl(int * result,  unsigned int request,  va_list
{
if (request == FIONBIO) {
fBlocking = "va_arg(arg, int *);
return  (*result = 0), true;
}
return  false;
}
Socketsstartoutasunconnected.

(Inline memberfunctionsfor classGUSISMState Il = - -
inline  GUSISMState::GUSISMState()
fState(Unbound), fReadShutdown(false), fWriteShutdown(false) {

(Inline membefunctionsfor classGUSISMState Ill)+= -
inline  void GUSISMState::Shutdown(int how)
{
if  ((how & 1))
fReadShutdown = true;
if (how > 0)
fWriteShutdown = true;
}

Buffersinitially are8K.

(Inline memberunctionsfor classGUSISMInputBuffer  Il)= (I .-
inline  GUSISMInputBuffer::GUSISMInputBuffer() . finputBuffer(8192) {

arg)



is usedto obtainthe buffersize.

getsockopt()
(Inline memberfunctionsfor classGUSISMInputBuffer Il += (I < .-
inline  bool GUSISMInputBuffer::DoGetSockOpt(
int  * result, int level, int opthame,
void ‘*optval,  socklen_t *)
{ if (level == SOL_SOCKET&& opthame == SO_RCVBUF){
*(int  *optval = (int)flnputBuffer.Size();
return  (*result = 0), true;
}
return  false;
}
setsockopt()  modifiesthe buffersize.
(Inline memberfunctionsfor classGUSISMInputBuffer ) += (I < .-
inline  bool GUSISMInputBuffer::DoSetSockOpt(
int  * result, int level, int opthame,
void *optval,  socklen_t)
{ if (level == SOL_SOCKET&& optname == SO_RCVBUF){
finputBuffer.SwitchBuffer(*(int *)optval);
return  (*result = 0), true;
}
return  false;
}
ioctl)  returnsthenumberof availablebytes.
= - <.

(Inline memberunctionsfor classGUSISMInputBuffer
inline  bool GUSISMInputBuffer::Doloctl(int * result, unsigned int request,  va_list

{
if (request == FIONREAD) {

*va_arg(arg, long *) = finputBuffer.Valid();
return  (*result = 0), true;

}

return  false;

}
GUSISMOutputBuffer ~ worksidenticallyto theinputbuffer.

(Inline membefunctionsfor classGUSISMOutputBuffer  [Il)= (I -
inline  GUSISMOutputBuffer::GUSISMOutputBuffer() . fOutputBuffer(8192) {
getsockopt()  is usedto obtainthebuffersize.

(Inline memberfunctionsfor classGUSISMOutputBuffer Il +=
GUSISMOutputBuffer::DoGetSockOpt(

() < -

inline  bool
int * result, int level, int opthame,
void ‘*optval,  socklen_t *)
{
if (level == SOL_SOCKET&& opthame == SO_SNDBUF){
*(int ~ *optval = (int)fOutputBuffer.Size();
return  (*result = 0), true;
}

return  false;

arg)



setsockopt()  is modifiesthe buffersize.

(Inline memberunctionsfor classGUSISMOutputBuffer [l += -
inline  bool GUSISMOutputBuffer::DoSetSockOpt(
int  * result, int level, int optname,
void *optval,  socklen_t)
{
if (level == SOL_SOCKET&& optname == SO_SNDBUF){
fOutputBuffer.SwitchBuffer(*(int *)optval);
return  (*result = 0), true;
}
return  false;
}
{Inline memberfunctionsfor classGUSISMAsyncError  [Il)= () -
inline  GUSISMAsyncError::GUSISMAsyncError()
. fAsyncError(0)
{
}

Thecentralmembeirfunctionsof GUSISMAsyncError - areSetAsyncXXXError  and
GetAsyncError

(Inline memberfunctionsfor classGUSISMAsyncError [Il)+= i <
inline int  GUSISMAsyncError::SetAsyncPosixError(int error)
{

if (error) {
fAsyncError = error,
return  -1;
}
return  0;
}
inline int  GUSISMAsyncError::GetAsyncError()
{

int err = fAsyncError;
fAsyncError = 0;
return err,;
}
For somereasonthe CW Pro 4 compilersgeneratecdbad codefor this in some
combinationsowe makeit outof line.

(Inline memberfunctionsfor classGUSISMAsyncError [l 4= () < -
inline  int  GUSISMAsyncError::SetAsyncMacError(OSErr error)
{
if (error) {
fAsyncError = GUSIMapMacError(error);
return  -1;
}
return  0;



DoGetSockOpt only handlesSQERRORhi Philippe!).

(Inline memberunctionsfor classGUSISMAsyncError [l +=

inline  bool GUSISMAsyncError::DoGetSockOpt(
int * result, int level, int optname,
void ‘*optval,  socklen_t * optlen)

{
if (level == SOL_SOCKET&& optname == SO_ERROR)\
*(int  *)optval = GetAsyncError();
*optlen = sizeof(int);
return  (*result = 0), true;
}

return  false;






Chapter 18

Null device

A GUSINullSocket  implementsthe null socketclassfor MacTCPR All instancesof
GUSINullSocket  arecreatedby the GUSINullDevice  singleton,so thereis no point
in exportingthe classitself.

(GUSINull.H) =
#ifndef ~_GUSINull_

#define _GUSINull_

#ifdef ~ GUSI_INTERNAL

#include  "GUSIDevice.h"

(Definitionof classGUSINulDevice Il

(Inline membefunctionsfor classGUSINullDevice Il
#endif /* GUSI_INTERNAL */

gendif /* _GUSINUll ¥

(GUSINull.cyil)=
#include  "GUSlInternal.h"
#include  "GUSINull.h"
#include  "GUSIBasics.h"
#include  "GUSIDiag.h"

#include  <fentl.h>

#include  <stddef.h>

#finclude  <sys/stat.h>

#include  <Devices.h>

(Definitionof classGUSINullSocket Il

(Memberfunctionsfor classGUSINullDevice [l
(Memberfunctionsfor classGUSINullSocket [l
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18.1 Definition of GUSINulID evic e

GUSINullDevice is asingletonsubclas®f GUSIDevice .

(Definitionof classGUSINullDevice )= ()
class GUSINullDevice : public GUSIDevice {
public:

static  GUSINullDevice  * Instance();
virtual bool Want(GUSIFileToken & file);
virtual GUSISocket * open(GUSIFileToken & file, int flags);
virtual int  stat(GUSIFileToken & file, struct stat  * buf);
GUSISocket * open();
protected:
GUSINullDevice() {
static  GUSINullDevice * slnstance;

18.2 Definition of GUSINulIS ocket

(Definitionof classGUSINullSocket  [ll)= (-
class GUSINullSocket
public  GUSISocket

{
public:

GUSINullSocket();

(Overriddenmembefunctionsfor GUSINullSocket [l
3

18.3 Implementation of GUSINulID evic e

You canuseGUSINullSocket s directly from C++, butthe usualway to usethemis to
call GUSIwithNullSockets to have'Dev:Null'  mappedo them.

(Memberfunctionsfor classGUSINullDevice Il)= (I .-
extern "C" void GUSIwithNullSockets()

GUSIDeviceRegistry::Instance()->AddDevice(GUSINullDevice::Instance() );
}
(Memberfunctionsfor classGUSINulDevice Il)+= & ] 3
GUSINullDevice  * GUSINullDevice::sInstance = nil;
(Inline memberfunctionsfor classGUSINullDevice  [Il)= ()
inline  GUSINullDevice  * GUSINullDevice::Instance()
{

if  ('sInstance)
sinstance = new GUSINullDevice;
return  sinstance;



GUSINullDevice  will handleonly the openrequest.

(Memberfunctionsfor classGUSINulDevice ll)+= (I < .-
bool GUSINulIDevice::Want(GUSIFileToken & file)
{

const char * path = file.Path();

switch  (file.WhichRequest()) {
case GUSIFileToken::kWillOpen:
case GUSIFileToken::kWillStat:

return  file.StrFragEqual(path+4, "null") && Ipath(8];
default:
return  false;
}
}
Openwill neverfail exceptfor lack of memory
(Memberfunctionsfor classGUSINulDevice  ll)+= (I < .-
GUSISocket * GUSINullDevice::open(GUSIFileToken &, int)
GUSISocket * sock = new GUSINullSocket;
if  (!sock)
GUSISetPosixError(ENOMEM);
return  sock;
}
GUSISocket * GUSINullDevice::open()
{

GUSISocket * sock = new GUSINullSocket;
if  (!sock)

GUSISetPosixError(ENOMEM);
return  sock;



Theonly original parto anull socketsreplytostat andfstat
(Memberfunctionsfor classGUSINulDevice ll)+=

static  int

{

buf->st_dev
buf->st_ino
buf->st_mode
buf->st_nlink
buf->st_uid
buf->st_gid
buf->st_rdev
buf->st_size
buf->st_atime
buf->st_mtime
buf->st_ctime
buf->st_blksize
buf->st_blocks

return  0O;
}
int  GUSINulIDevice::stat(GUSIFileToken
{
return  GUSINullStat(buf);
}

GUSINullStat(struct

stat * buf)
‘dev
null’;
S_IFCHR | 0666 ;
1

oo °o

time(NULL);
time(NULL);
time(NULL);
0;
1

&, struct  stat

18.4 Implementation of GUSINulIS ocket

Theimplementatiorof GUSINullSocket

(Memberfunctionsfor classGUSINullSocket
GUSINullSocket::GUSINullSocket()

{
}

ReadalwaysreturnsEOF

(Overriddenmemberfunctionsfor GUSINullSocket
GUSIScatterer

virtual ssize_t  read(const

(Memberfunctionsfor classGUSINullSocket

ssize_t  GUSINullSocket::read(const GUSIScatterer &)
{

return  0;
}
Writesalwayssucceed.
(Overriddenmemberfunctionsfor GUSINullSocket  Il)+=
virtual ssize_t  write(const GUSIGatherer & buffer);
{(Memberfunctionsfor classGUSINullSocket [l +=
ssize_t  GUSINullSocket::write(const GUSIGatherer & buffer)
{

return  buffer.Length();

}

is trivial.

=
& buffer);

. +=

is thedevice/inode.
- <.

* buf)

() < .-

(I <H .-

() < .-



Statreturnsour specialstatblock.

(Overriddenmemberfunctionsfor GUSINullSocket  [Ill)+=
virtual int  fstat(struct stat  * buf);

(Memberfunctionsfor classGUSINullSocket  [Ill)+=
int  GUSINullSocket::fstat(struct stat  * buf)

{

}

Null socketdmplementsimplecalls.

(Overriddenmemberfunctionsfor GUSINullSocket  [ll)+=
virtual bool  Supports(ConfigOption config);

return  GUSINullStat(buf);

(Memberfunctionsfor classGUSINullSocket  Il)+=
bool  GUSINulISocket::Supports(ConfigOption config)
{

}

return  config == kSimpleCalls;

() <D -

() .-

(i <.

() <.






Chapter 19

The GUSI Pipe SocketClass

Pipesandsockeipairsareimplementedvith theGUSIPipeSocket class.TheGUSIPipeFactory
singletoncreategairsof GUSIPipeSockets
(GUSIPipe.ll)=

#ifndef ~_GUSIPipe_

#define _GUSIPipe_

#ifdef  GUSI_INTERNAL

#include  "GUSISocket.h"
#include  "GUSIFactory.h"

(Definitionof classGUSIPipeFactory [l
(Inline membefunctionsfor classGUSIPipeFactory Il
#endif /* GUSI_INTERNAL */
#endif /* _GUSIPipe_ *
(GUSIPipe.cjil) =
#include  "GUSlInternal.n"
#include  "GUSIPipe.h"

#include  "GUSIBasics.h"
#include  "GUSIBuffer.h"

#include  <errno.h>

Definitionof classGUSIPipeSocket Il

Inline membefunctionsfor classGUSIPipeSocket Il
Memberfunctionsfor classGUSIPipeFactory )
Memberfunctionsfor classGUSIPipeSocket Il

PN,
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19.1 Definition of GUSIPip eFacto ry

GUSIPipeFactory is asingletonsubclas®f GUSISocketFactory

(Definitionof classGUSIPipeFactory )= (-
class GUSIPipeFactory : public GUSISocketFactory — {
public:
static  GUSISocketFactory  *  Instance();
virtual GUSISocket * socket(int domain, int type, int protocol);
virtual int  socketpair(int domain, int type, int protocol, GUSISocket * s[2]);
private:
GUSIPipeFactory() {

static  GUSISocketFactory  *  sinstance;

19.2 Implementation of GUSIPip eFacto ry

(Memberfunctionsfor classGUSIPipeFactory )= - -
GUSISocketFactory ~ * GUSIPipeFactory::sinstance = nil;

(Inline memberfunctionsfor classGUSIPipeFactory  Il)= (-
inline  GUSISocketFactory  * GUSIPipeFactory::Instance()
{

if  ('sInstance)
sinstance = new GUSIPipeFactory;
return  sinstance;

}
GUSIPipeFactory is oddin thatsocket is notmeaningful.
{Memberfunctionsfor classGUSIPipeFactory Hl)+= an < -
GUSISocket * GUSIPipeFactory::socket(int, int, int)
{

return  GUSISetPosixError(EOPNOTSUPP),  static_cast<GUSISocket *>(nil);
}



socketpair  is meaningful however

(Memberfunctionsfor classGUSIPipeFactory IHl)+= - <
int  GUSIPipeFactory::socketpair(int, int, int,  GUSISocket * s[2])
{

GUSIErrorSaver savekError,;

GUSIPipeSocket  * sock[2];

if (s[0] = sock[0] = new GUSIPipeSocket)
if (s[1] = sock[l] = new GUSIPipeSocket) {
sock[0]->SetPeer(sock[1]);
sock[1]->SetPeer(sock[0]);

return  0;

} else
delete  s[0];

if  (‘ermno)

return  GUSISetPosixError(ENOMEM);
else
return  -1;

19.3 Definition of GUSIPipe Sock et

A GUSIPipeSocket is implementedvith a simpleGUSIBuffer .

(Definitionof classGUSIPipeSocket [Hl)= (-
class GUSIPipeSocket : public  GUSISocket {
public:
GUSIPipeSocket();

virtual ~ "GUSIPipeSocket();
(Overriddenmemberfunctionsfor GUSIPipeSocket Il
(Peermanagemerfor GUSIPipeSocket Il
protected:
(Privatissimaof GUSIPipeSocket [l
3
EachGUSIPipeSocket hasapeerwhichis setwith SetPeer .
(Peermanagemetfor GUSIPipeSocket [Il)= (-
void SetPeer(GUSIPipeSocket * peer);

19.4 Implementation of GUSIPipe Sock et

(Privatissimaof GUSIPipeSocket  [Il)= (I -
GUSIRingBuffer fBuffer;
bool fWriteShutdown;
bool fBlocking;

GUSIPipeSocket  * fPeer;



{Memberfunctionsfor classGUSIPipeSocket Hl)= () -
GUSIPipeSocket::GUSIPipeSocket()
. fBuffer(8192), fWriteShutdown(false), fBlocking(true), fPeer(nil)

{
}

We don’t havemuchto do with peersexceptsettingthemandwakingthemup.

(Inline memberfunctionsfor classGUSIPipeSocket [Il)= (]
inline  void GUSIPipeSocket::SetPeer(GUSIPipeSocket * peer) { fPeer = peer,

(Privatissimaof GUSIPipeSocket [Hl)-+= - <.
void WakeupPeer();

(Memberfunctionsfor classGUSIPipeSocket Hl)+= < .-
void GUSIPipeSocket::WakeupPeer()

{
if (fPeer)
fPeer->Wakeup();
}

Currentlywe only implementthesimplecalls.
(Overriddenmemberfunctionsfor GUSIPipeSocket [Hl)= () -
virtual bool  Supports(ConfigOption config);

{Memberfunctionsfor classGUSIPipeSocket Hl)+= (- < -
bool GUSIPipeSocket::Supports(ConfigOption config)

{

}

(Overriddenmembeifunctionsfor GUSIPipeSocket Il)+= i <.
virtual ssize_t read(const ~ GUSIScatterer & buffer);

return  config == kSimpleCalls;

(Memberfunctionsfor classGUSIPipeSocket Hl)+= <.
ssize_ t  GUSIPipeSocket::read(const GUSIScatterer & buffer)

{
size_t len = buffer.Length();

if  ('fBuffer.Valid()) {
{Nomoredatain GUSIPipeSocket , checkfor EOF and considerwaiting il
}

fBuffer.Consume(buffer, len);
WakeupPeer();

return ~ (int)  len;
}
Sincethereis currently no data, the simpleststrategywon’t work and we need
somethinga bit moreelaborate.

(Privatissimaof GUSIPipeSocket Hl)+= () <N -
bool Eof() { vreturn [IfPeer || fPeer->fWriteShutdown; }

}



{(Nomoredatain GUSIPipeSocket , checkfor EOF andconsiderwaiting il =
if  (Eof())

return  0;
if ~ (/fBlocking)

return  GUSISetPosixError(EWOULDBLOCK);

bool signal = false;
AddContext();
do {
if (signal = GUSIContext:Yield(true))
break;
} while ('Eof()  && !fBuffer.Valid());
RemoveContext();
if  (signal)
return ~ GUSISetPosixError(EINTR);
(Privatissimaof GUSIPipeSocket [Hl)+= - <.
bool Shutdown() { return !fPeer || fWriteShutdown; }
(Overriddenmemberfunctionsfor GUSIPipeSocket 1) += an .-
virtual ~ ssize_t  write(const GUSIGatherer & buffer);
(Memberfunctionsfor classGUSIPipeSocket [Il)+= (I < .-
ssize_t  GUSIPipeSocket::write(const GUSIGatherer & buffer)
{

size_t buflen = buffer.Length();
size t len;

size t  offset 0;

restart:
if  (Shutdown())
return  GUSISetPosixError(EPIPE);
if ~ (fPeer->fBuffer.Free() < buflen)  {
(Toomuchdatain GUSIPipeSocket , considerwriting in portionsill)
}
fPeer->fBuffer.Produce(buffer, buflen,  offset);
WakeupPeer();

return  (size_t) buffer.Length();



This couldgetpainful. We write a portionandthenwait for free bufferspace.

(Toomuchdatain GUSIPipeSocket , considerwriting in portionsill) = (-
if  ('fBlocking && 'fPeer->fBuffer.Free())

return  offset  ? (int) offset : GUSISetPosixError(EWOULDBLOCK);
len = buflen;
fPeer->fBuffer.Produce(buffer, len, offset);
buflen -= len;
WakeupPeer();
bool signal = false;
AddContext();
while  (!Shutdown()  && !fPeer->fBuffer.Free()) {

if (signal = GUSIContext:Yield(true))

break;

}
RemoveContext();
if  (signal)

return  offset  ? (int) offset : GUSISetPosixError(EINTR);
goto restart;

Of coursewe alsohaveselect() . canWrite will be sortof unsatisfactorysince
it saysnothingaboutthesizeof write()  possible.

(Overriddenmemberfunctionsfor GUSIPipeSocket Hl)+= (- < -
virtual bool select(bool * canRead, bool * canWrite, bool * exception);
(Memberfunctionsfor classGUSIPipeSocket IHl)+= <.
bool GUSIPipeSocket::select(bool * canRead, bool * canWrite, bool *)

{

bool cond = false;
if (canRead)
if (*canRead = Eof() || fBuffer.vValid())

cond = true;
if (canWrite)
if (*canWrite = Shutdown() || fPeer->fBuffer.Free())
cond = true;

return  cond;

}
Whenwe're destroyedye severthelinks to our peer
{Memberfunctionsfor classGUSIPipeSocket Hl)+= <.

GUSIPipeSocket::"GUSIPipeSocket()
{

if (fPeer)

fPeer->fPeer = nil;

WakeupPeer();
}
Somesimilar functionsarenecessarjor shutdown() .
(Overriddenmemberfunctionsfor GUSIPipeSocket Il)+= ( <.
virtual int  shutdown(int ~ how);



{(Memberfunctionsfor classGUSIPipeSocket Hl)+= - <.
int  GUSIPipeSocket::shutdown(int how)

{
if  (how) I write
fWriteShutdown = true;
if ((how & 1)) Il read
if (fPeer)
fPeer->fWriteShutdown = true;
return  0;






Chapter 20

TCP/IP shared infrastructur e

BoththeMacTCPandtheforthcomingopentransporimplementatiorof TCP/IPsock-
etsshareacommonregistry

(GUSlInet.ilh =
#ifndef ~_GUSlInet_

#define _GUSlInet_

#ifdef  GUSI_SOURCE

#include  <sys/cdefs.h>

__BEGIN_DECLS

(Definitionof GUSIwithinetSockets 1l
__END_DECLS

#ifdef ~ GUSI_INTERNAL

#finclude  "GUSIFactory.h"

extern  GUSISocketTypeRegistry gGUSlInetFactories;
#endif /* GUSI_INTERNAL */

#endif /* GUSI_SOURCEY/

#endif /* _GUSIInet_ */
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(GUSlInet.ciil)=
#include  "GUSlInternal.h"
#include  "GUSIInet.h"
#include  "GUSIMTInet.h"
#include  "GUSIOpenTransport.h"
#include  "GUSIOTInet.h"

#include  <sys/types.h>
#include  <sys/socket.h>

GUSISocketTypeRegistry gGUSlInetFactories(AF_INET, 8);
{Implementatiorof GUSIwithinetSockets [l

(Definitionof GUSIwithinetSockets  Il)=
void GUSIwithinetSockets();

(Implementatiorf GUSIwithinetSockets  Il)=
void GUSIwithinetSockets()

{
if  (GUSIOTFactory::Initialize())
GUSIwithOTInetSockets();
else
GUSIwithMTInetSockets();



Chapter 21

Converting BetweenNamesand
IP Addresses

The GUSINetDB classcoordinategccesso thedomainnameserverdatabase.

TheGUSIServiceDB classis responsibldéor a databasef TCP/IPservicenameto
portnumbermappings.

The hostent andservent classesare somewhaincorvenientto setup asthey
referenceextrachunksof memory sowe definethewrapperclasse$USlhostent  and
GUSlIservent .

(GUSINetDB. i) =
tifndef _GUSINetDB_

#define _GUSINetDB_

#ifdef  GUSI_SOURCE
#include  "GUSISpecific.h"

#include  <sys/types.h>
#include  <netdb.h>
#include  <arpalinet.h>

Definitionof classGUSIhostent Il
Definitionof classGUSIservent Il
Definitionof classGUSIServiceDB [l
Definitionof classGUSINetDB Il

PN

#ifdef ~ GUSI_INTERNAL

(Inline membefunctionsfor classGUSIServiceDB [l
#endif /* GUSI_INTERNAL */

#endif /* GUSI_SOURCEY/

#endif /* _GUSINetDB_ *
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(GUSINetDB.cjililh =
#include  "GUSlInternal.h"
#include  "GUSINetDB.h"
#include  "GUSIFileSpec.h"
#include  "GUSIFactory.h"

#include  <stdio.h>
#include  <stdlib.h>
#include  <string.h>
#include  <pthread.h>

#include  <Resources.h>
#include  <Memory.h>

{Memberfunctionsfor classGUSINetDB [l
{Memberfunctionsfor classGUSIServiceDB Il
{Memberfunctionsfor classGUSlhostent Il
{Memberfunctionsfor classGUSlIservent Il

21.1 Definition of GUSINetDB

(Definitionof classGUSINetDB [l = (-
class GUSINetDB {
public:
(Constructingnstanceof GUSINetDB [l
(GUSINetDB hostdatabas @il
(GUSINetDB servicedatabas @il
(GUSINetDB protocoldatabas @il
protected:
GUSINetDB();
virtual ~ "GUSINetDB() {
(Privatissimaof GUSINetDB Il
3
GUSINetDB is asingleton butusuallyinstantiatedy aninstanceof aderivedclass.

(Constructingnstancef GUSINetDB Il = (-
static  GUSINetDB * Instance();

The publicinterfaceof GUSINetDB consistsof threeareas.Thefirst setof callsis
concernedvith hostnamesandIP numbers.

(GUSINetDB hostdatabas@il)= (-
virtual hostent *  gethostbyname(const char * name);
virtual hostent *  gethostbyaddr(const void * addr, size.t len, int type);
virtual char * inet_ntoa(in_addr inaddr);
virtual in_addr_t inet_addr(const char *address);
virtual long gethostid();

virtual int gethostname(char ~ *machname, int buflen);



Thenextsetof callsis concernedvith TCPandUDP services.

(GUSINetDB servicedatabas@il) = (-
virtual ~ servent *  getservbyname(const char * name, const char * proto);
virtual ~ servent *  getservbyport(int port, const char * proto);
virtual ~ servent *  getservent();
virtual  void setservent(int stayopen);
virtual  void endservent();

Finally, thereis asetof callsconcernedvith protocols.

(GUSINetDB protocoldatabas{@ill)= (-
virtual protoent *  getprotobyname(const char * name);
virtual protoent  *  getprotobynumber(int proto);
virtual protoent *  getprotoent();
virtual  void setprotoent(int stayopen);
virtual  void endprotoent();

21.2 Definition of GUSIServic eDB

GUSIServiceDB is a singleton,usedas a primitive iterator The semanticof these
iteratorsconformonly very superficiallyto realiterators:

¢ Only asingleinstanceof theiteratoris supported.

e Comparisoroperatorsall compareagainsend() , nomatterwhatargumentsare
passed.

(Definitionof classGUSIServiceDB  [Ill)= (-
extern "C" void GUSIKillServiceDBData(void * entry);

class GUSIServiceDB {

public:
static  GUSIServiceDB *  Instance();
(Iterating overthe GUSIServiceDB Il

protected:
static  GUSIServiceDB *  sInstance;
GUSIServiceDB() {
virtual "GUSIServiceDB() {
friend  void GUSIKillServiceDBData(void * entry);

(Internaliterator protocolof GUSIServiceDB Il
%
Iteratingis accomplishedby a public interfaceconformingto STL iterator proto-
cols.

(Iterating overthe GUSIServiceDB [l = (-
class iterator {
public:
inline  bool operator==(const iterator & other);
inline  bool operator!=(const iterator & other);
inline  iterator & operator++();
inline  servent * operator*();
I3
inline  static iterator begin();

inline  static iterator end();



This interfacedoesnot accessany dataelementsn the iterator, but directly calls
throughto a privateinterfacein the GUSIServiceDB , which explainsthe limitationsin
theiteratorimplementation.

(Internaliterator protocolof GUSIServiceDB  [ll)= (-
friend class iterator;

class Data {
public:
Data() : fCurrent(0) {

servent *  fCurrent;
GUSIservent fServent;

%

static  GUSISpecificData<Data, GUSIKillServiceDBData> sData;
virtual  void Reset() = 0;

virtual  void Next) =0;

21.3 Definition of GUSIhoste nt and GUSIserv ent

A GUSIhostent mayneedalot of data,sowe allocatethe namedatadynamically
(Definitionof classGUSIhostent [ll)= ()
class GUSIhostent : public hostent {
public:
GUSlhostent();

void Alloc(size_t size);

char * fAlias[16];

char * fAddressList[16];
char * fName;

size_t fAlloc;

char fAddrString[16];

h

extern "C" void GUSIKillHostEnt(void * hostent);

A GUSlIservent typically will remainmore modestin its needs,so the datais
allocatedstatically

(Definitionof classGUSIservent [Il)= ()
class GUSIservent : public servent {
public:

GUSlservent();

char * fAlias[8];
char fName[256];



21.4 Implementation of GUSINetDB

GUSINetDB is a singleton, but typically implementedby an instanceof a subclass
(storedintoflnstance by thatsubclassjatherthanthe baseclass.

(Privatissimaof GUSINetDB Il = () .-
static  GUSINetDB * sInstance;
(Memberfunctionsfor classGUSINetDB Il = () .-

GUSINetDB * GUSINetDB::sInstance;

GUSINetDB *  GUSINetDB::Instance()

{
if  ('sInstance) {
GUSISocketDomainRegistry::Instance();
if  ('sInstance)
sinstance = new GUSINetDB();
}
return  sinstance;
}
GUSINetDB::GUSINetDB()
{

GUSIContext::Setup(false);

{Initialize fieldsof GUSINetDB [l



The hostfunctionsare not implementedunlessthe programmeiladdssupportfor
eitherMacTCPor OpenTranspometdatabassupport.

{Memberfunctionsfor classGUSINetDB Il) += & ] 3

hostent * GUSINetDB::gethostbyname(const char *)
{

return  (h_errno = NO_RECOVERY),static_cast<hostent *>(nil);
}
hostent * GUSINetDB::gethostbyaddr(const void * size t, int)
{

return  (h_errno = NO_RECOVERY),static_cast<hostent *>(nil);
}
char * GUSINetDB::inet_ntoa(in_addr)
{

return  (h_errno = NO_RECOVERY),static_cast<char *>(nil);
in_addr_t  GUSINetDB::inet_addr(const char * address)
{

int af4];

if  (sscanf(address, "06d.%d.%d.%d", a, at+l, a+2, a+3) = 4)

return  static_cast<in_addr_t>(GUSISetHostError(NO_RECOVERY));
else if (@@0] & OxFFFFFFO0) || (a[l] & OxFFFFFFO0)

| (a2] & OxFFFFFFO0) || (a[3] & OxFFFFFFO0))

return  static_cast<in_addr_t>(GUSISetHostError(NO_RECOVERY));

else
return  (in_addr_t)((a[0] << 24) | (a[l] << 16) | (2] << 8) | a3,
}
long GUSINetDB::gethostid()
{
return  0;
}

Unlike the otherfunctions,gethostname is definedentirely in termsof the other
functionsandthusnetworkindependent.

{Memberfunctionsfor classGUSINetDB Ill) += x| 3
int  GUSINetDB::gethostname(char *machname, int buflen)
{

static  char * sHostName = nil;

if ('sHostName) {
in_addr  ipaddr;
if (!(ipaddr.s_addr = static_cast<in_addr_t>(gethostid()))) {
(No TCP/IPsupport,determinehostnamefromchoose Il
} else {
(TrandatehostIP numberto hostnameilil)
}
}

strncpy(machname,  sHostName, unsigned(buflen));
machname[buflen-1] =0; /* extra safeguard *

return  0;



If thereis no TCP/IPsupportwe still cangetthe systemsideaof whatthe Macis

named.

(No TCP/IPsupport,determinehostnamefromchoose l) =
Handle  hostString = GetResource('STR ', -16413);
char hsState = HGetState(hostString);
HLock(hostString);
sHostName = new char[*hostString+1];
memcpy(sHostName,  *hostString, **hostString);
sHostName[**hostString] =0
HSetState(hostString, hsState);

(TrandatehostIP numberto hostnameilil) =
char * name = inet_ntoa(ipaddr);
SHostName = new char[strlen(name)+1];
strepy(sHostName, name);

Theservicedatabasés implementedn termsof GUSIServiceDB . Only getservent

andsetservent  access&USIServiceDB directly, however

(Privatissimaof GUSINetDB Il +=
bool fServiceOpen;
GUSIServiceDB::iterator fServicelter,;

(Initialize fieldsof GUSINetDB [l =
fServiceOpen = false;

(Memberfunctionsfor classGUSINetDB Il) +=
servent  * GUSINetDB::getservent()

{
if  (/fServiceOpen)
setservent(0);
else
++fServicelter;
if  (fServicelter == GUSIServiceDB::end())
endservent();
return  *fServicelter;
}
void GUSINetDB::setservent(int)
fServicelter = GUSIServiceDB::begin();
fServiceOpen = true;
}
void GUSINetDB::endservent()
{
fServiceOpen = false;

}

() < -

(I .-

() .-



getservbyname andgetservbyport  operatdn termsof getservent

{Memberfunctionsfor classGUSINetDB Il) += & ] 3
servent * GUSINetDB::getservbyname(const char * name, const char * proto)
{

servent  * ent;

for  (setservent(0); ent = getservent(); ) {
if  (!strcmp(name, ent->s_name))
goto haveName;
for (char * al = ent->s_aliases; *al;  ++al)
if  ('strcmp(name, *al))
goto haveName;

continue;
haveName:
if (lproto || !strcmp(proto, ent->s_proto))
break;
}
return  ent;
}
servent  * GUSINetDB::getservbyport(int port, const char * proto)
{
servent  * ent;
for (setservent(0); ent = getservent(); )
if (port == ent->s_port  && (proto || !strcmp(proto, ent->s_proto)))
break;
return  ent;
}

The protocoldatabasés similar, in principle,to the servicedatabasebutit lends
itself naturallyto a muchsimplerimplementation.
(Privatissimaof GUSINetDB Il) += n -
int fNextProtocol;
static  protoent  sProtocols[2];

(Initialize fieldsof GUSINetDB Il += - -
fNextProtocol =0

(Memberfunctionsfor classGUSINetDB Ill) += & 1 3
protoent  GUSINetDB::sProtocols|] ={

{ "udp", {NULL}, IPPROTO_UDP},

{ "tep",  {NULL}, IPPROTO_TCF}



Underthesecircumstancesheiteratorfunctionsreduceto triviality.

(Memberfunctionsfor classGUSINetDB Il += an -
protoent * GUSINetDB::getprotoent()
{

fNextProtocol = IfNextProtocol;
return  sProtocols+!fNextProtocol;
}
void GUSINetDB::setprotoent(int)
{
fNextProtocol =0
}
void GUSINetDB::endprotoent()
{
fNextProtocol =0
}

(Memberfunctionsfor classGUSINetDB l) += ) e
protoent * GUSINetDB::getprotobyname(const char * name)
{

for (int i =0; i<2; ++)
if ~ (Istrcmp(name, sProtocols[i].p_name))
return  sProtocols+i;
return  static_cast<protoent *>(nil);
}
protoent  * GUSINetDB::getprotobynumber(int proto)
{
for (int 1 =0; i<2; ++)
if (proto == sProtocols]i].p_proto)
return  sProtocols+i;
return  static_cast<protoent *>(nil);
}

21.5 Implementation of GUSIServic eDB

GUSIServiceDB is asingletorwhichis alwaysinstantiatedy aninstanceof aderived
class.ThederivedclassessUSIFileServiceDB  andGUSIBuiltinServiceD B arede-
finedhere,butothersarepossibleaswell.

(Memberfunctionsfor classGUSIServiceDB  [Ill)= (I -

(Definitionof classGUSIFileServiceDB [l
(Definitionof classGUSIBuiltinServiceDB Il

{Memberfunctionsfor classGUSIFileServiceDB [l
(Memberfunctionsfor classGUSIBuiltinServiceDB Il



By defaultwetry to construcaGUSIFileServiceDB
if thatfails.

(Memberfunctionsfor classGUSIServiceDB Il +=
GUSISpecificData<GUSIServiceDB::Data,

GUSIKillServiceDBData>

andfall backto theGUSIBuiltinService

<
GUSIServiceDB::sData;

*>(data);

void GUSIKillServiceDBData(void * data)
{
delete reinterpret_cast<GUSIServiceDB::Data
}
GUSIServiceDB * GUSIServiceDB::sInstance;
GUSIServiceDB * GUSIServiceDB::Instance()
{
if  ('sInstance)
if  (!(sInstance = GUSIFileServiceDB::Instance()))
sinstance = GUSIBuiltinServiceDB::Instance();
return  sinstance;
}

Iteratorscanbedefinedwithoutregardo theimplementatiorof theGUSIServiceDB

currentlyused.

(Inline memberfunctionsfor classGUSIServiceDB )=
GUSIServiceDB::iterator GUSIServiceDB::begin()

{ Instance()->Reset();
Instance()->Next();
return  iterator();
}GUSIServiceDB::iterator GUSIServiceDB::end()
{ return  iterator();
{)ool GUSIServiceDB::iterator::operator==(const
{ return  !GUSIServiceDB::sData->fCurrent;
{)ool GUSIServiceDB::iterator::operator!=(const
{

return  GUSIServiceDB::sData->fCurrent
== static_cast<servent *>(nil);

GUSIServiceDB::iterator

{
GUSIServiceDB::Instance()->Next();
return  *this;
}
servent * GUSIServiceDB::iterator::operator*()
{

return  GUSIServiceDB::sData->fCurrent;

}

-
GUSIServiceDB::iterator &)
GUSIServiceDB::iterator &)

& GUSIServiceDB::iterator::operator++()

DB



GUSIBuiltinService DBisthemostsimpleimplementatiorof theservicedatabase,
basedn a compiled-intableof the mostimportantservices.

(Definitionof classGUSIBuiltinServiceDB [l = (-
extern "C" void GUSIKIllBuiltinServiceDBEntry(void * entry);

class GUSIBuiltinServiceDB . public  GUSIServiceDB {
public:

static  GUSIBuiltinServiceDB * Instance()  { return new GUSIBUiltinServiceDB;
protected:

friend  void GUSIKIllBuiltinServiceDBEntry(void * entry);

struct  Entry {
Entry() : fvalue(®) {}

int fValue;
%
static  GUSISpecificData<Entry, GUSIKillBuiltinServiceDBEntry> SEntry;
virtual  void Reset();
virtual  void Next();

static  servent sServices[];



(Memberfunctionsfor classGUSIBuiltinServiceDB ~ [Il)=
GUSISpecificData<GUSIBuiltinServiceDB::Entry,

- .-
GUSIKillBuiltinServiceDBEntry>

void  GUSIKillBuiltinServiceDBEntry(void * entry)
{

delete reinterpret_cast<GUSIBuiltinServiceDB::Entry *>(entry);
}
servent  GUSIBuiltinServiceDB::sServices][] =
{

{ "echo", {NULL}, 7, "udp',

{ "discard", {NULL}, 9, "udp'},

{ "time", {NULL}, 37, "udp",

{ "domain", {NULL}, 53, "udp'},

{ "sunrpc", {NULL}, 111, ‘"udp'},

{ "tftp", {NULL}, 69, "udp"},

{ "biff", {NULL}, 512, "udp",

{ "who", {NULL}, 513, "udp",

{ "talk", {NULL}, 517, "udp",

{ "ftp-data", {NULL}, 20, "tcp"},

{ "ftp", {NULL}, 21, "tcp"},

{ "telnet", {NULL}, 23, "tcp"},

{ "smtp", {NULL}, 25, "tcp"},

{ "time", {NULL}, 37, "tcp"},

{ "whois", {NULL}, 43, "tcp"},

{ "domain", {NULL}, 53, "tcp'},

{ "hostnames", {NULL}, 101, "tcp'},

{ "nntp", {NULL}, 119, "tcp"},

{ "finger", {NULL}, 79, "tcp'},

{ "http", {NULL}, 80, "tcp"},

{ "ntp", {NULL}, 123, "tcp"},

{ "uucp", {NULL}, 540, "tcp'},

{ NULL, {NULL}, -1, NULL}
%

(Memberfunctionsfor classGUSIBuiltinServiceDB
void GUSIBuiltinServiceDB::Reset()

-+=

{
sEntry->fValue = 0;
}
void GUSIBuiltinServiceDB::Next()
{

if  ('sServices[sEntry->fValue].s_name)
sData->fCurrent = static_cast<servent
else

sData->fCurrent = sServices

*>(nil);

+ sEntry->fValue++;

GUSIBuiltinServiceDB::sEntr



GUSIFileServiceDB is the traditional implementation basedon readinga file
from disk. This classis not 100% threadsafe: The normalfunctionsare OK, but
getservent  will notbesafe.

(Definitionof classGUSIFileServiceDB  [ll)= (-
class GUSIFileServiceDB  : public  GUSIServiceDB {
public:
static  GUSIFileServiceDB ~ * Instance();
protected:
FILE * fFile;

pthread_mutex_t  fLock;

GUSIFileServiceDB(FILE * file)

. fFile(file), fLock(0) { }
virtual  void Reset();
virtual  void Next();
%
Constructinga GUSIFileServiceDB  canonly succeedf theservicedile exists.
{Memberfunctionsfor classGUSIFileServiceDB  Il)= () .-
GUSIFileServiceDB ~ * GUSIFileServiceDB::Instance()
{
GUSIFileSpec  services(kPreferencesFolderType, kOnSystemDisk);
if  (services.Error())
return  static_cast<GUSIFileServiceDB *>(nil);
services.SetName("\p/etc/services");
FILE * f = fopen(services.FullPath(), r);
return  f ? new GUSIFileServiceDB(f) . static_cast<GUSIFileServiceDB *>(nil);
}
Reset simply rewindsthefile.
(Memberfunctionsfor classGUSIFileServiceDB  [ll)+= an .-
void GUSIFileServiceDB::Reset()
{

rewind(fFile);
}



Next hasto parsethelinesof thefile.

(Memberfunctionsfor classGUSIFileServiceDB  [Ill)+=

void GUSIFileServiceDB::Next()
{

GUSIservent & service = sData->fServent;

pthread_mutex_lock(&fLock);

sData->fCurrent = static_cast<servent
while  (fgets(service.fName, 128, fFile))
char * p;
if (p = strpbrk(service.fName, "H#Hn\r"))
*p = O;
if  (!(service.s_name = strtok(service.fName,
[ Wp = strtok(NULL, ")
|| !(service.s_proto = strpbrk(p,
)
continue;
*service.s_proto++ =0
service.s_port = atoi(p);

int aliascount;
for (aliascount = 0; aliascount
if  (!(service.s_aliases[aliascount++]
break;

service.s_aliases[aliascount] = NULL;

sData->fCurrent = &service,;

break;

}

pthread_mutex_unlock(&fLock);

i

Line terminated

)

= strtok(NULL,

at newline

)

or

g



21.6 Implementation of GUSIhoste nt and GUSIserv ent

Thewrapperclassesrerathersimple.Notethata GUSIhostent  nevershrinks.

(Memberfunctionsfor classGUSIhostent [Il)=
GUSlhostent::GUSIhostent()
. fName(nil), fAlloc(0)

{
h_aliases = fAlias;
h_addr_list = fAddressList;
void GUSIhostent::Alloc(size_t size)
{
if (size > fAlloc) {
if (fName)
delete  fName;
h_name = fName = new char[fAlloc
}
}

void  GUSIKillHostEnt(void * hostent)
{

}

(Memberfunctionsfor classGUSIservent Hl)=
GUSlservent::GUSIservent()

{
}

delete reinterpret_cast<GUSIhostent

s_aliases = fAlias;

= size];

*>(hostent);






Chapter 22

BasicMacTCP code

A GUSIMTInetSocket definesthe infrastructuresharedbetweenMacTCPTCP and
UDP sockets.

(GUSIMTInet. )=
#ifndef ~_GUSIMTInet_
#define _GUSIMTInet_
#ifdef  GUSI_SOURCE
#include  <sys/cdefs.h>
_ BEGIN_DECLS
(Definitionof GUSIwithMTInetSockets )
__END_DECLS
#ifdef  GUSI_INTERNAL

#include  "GUSISocket.h"
#include  "GUSISocketMixins.h"

#include  <netinet/in.h>
#include  <MacTCP.h>

(Definitionof classGUSIMTInetSocket Il
#endif /* GUSI_INTERNAL */
#endif /* GUSI_SOURCEY/

#endif /* _GUSIMTInet_ */

241



(GUSIMTInet.cjil) =
#include  "GUSlInternal.h"
#include  "GUSIMTInet.h"
#finclude  "GUSIMTTcp.h"
#include  "GUSIMTUdp.h"
#finclude  "GUSIDiag.h"
#include  "GUSIFSWrappers.h"

#include  <stdlib.h>
#include  <errno.h>
#include  <algorithm>

#include  <Devices.h>

{Memberfunctionsfor classGUSIMTInetSocket [l

22.1 Definition of GUSIMTInetS ocket

MacTCPrelatedsocketsare buffered,havea standardstatemodel,and canbe non-
blocking.

(Definitionof classGUSIMTInetSocket Il= (-
class  GUSIMTInetSocket
public GUSISocket,
protected GUSISMBIocking,
protected GUSISMState,
protected GUSISMInputBuffer,
protected GUSISMOutputBuffer,
protected GUSISMAsyncError
{
public:
GUSIMTInetSocket();
(Overriddenmembefunctionsfor GUSIMTInetSocket Il
(Definitionof classedMiniWDS and MidiwDS Il
(MacTCPdriver manageme il
protected:
(Datamemberdor GUSIMTInetSocket [l
%

All MacTCPrelatedsocketsneeda StreamPtr ; they storetheir own and their
peersaddresaway andthe saveerrorsreportedat interrupttime in anfAsyncError
field.

(Datamemberdor GUSIMTInetSocket [Ill)= (I .-
StreamPtr fStream;

sockaddr_in  fSockAddr;
sockaddr_in  fPeerAddr;



MacTCPI1/O calls communicateby meansof readand write datastructures of
which we needonly the mostprimitivevariants.
(Definitionof classediniWDS andMidiwDS Ill)= (-
#if PRAGMA_STRUCT_ALIGN
#pragma options  align=mac68k
#endif
class  MiniWDS {
public:
u_short  fLength;
char * fDataPtr;
u_short  fZero;

MiniWDS() : fZero(0) {

Ptr operator &) { return (Ptn)this; }
%
class MidiwDS {
public:

u_short  fLength;

char * fDataPtr;

u_short  fLength2;

char * fDataPtr2;

u_short  fZero;

MidiWDS() : fZero(0) {
Ptr operator  &() { return (Ptrthis; }
;}#if PRAGMA_STRUCT_ALIGN
#pragma options  align=reset
#endif
The only otherinterestingbit in theinterfaceis the driver managementyhich ar-
rangesto openthe MacTCPdriver and domainnameresolverat mostonce, aslate
aspossiblein the program(If you opensomeSLIP or PPPdriversbeforethe Tool-
box is initialized, you’ll wish you'd curled up by the firesidewith a nice Lovecraft
novelinstead).Driver()  returnsthe driver referencenumberof the MacTCPdriver.
HostAddr() returnsourhost'sIP address.
(MacTCPdriver managemetilil) = (-
static  short Driver();
static  u_long HostAddr();

22.2 Implementation of GUSIMTInet Sock et

Driver()  preservegrrorstatusn anOSErr variable,initially 1 to corveyunresolved-
ness.
(Datamembergor GUSIMTInetSocket Hl)+= n e
static  short sDrvrRefNum;
static  OSErr sDrvrState;
static  u_long sHostAddress;

(Memberfunctionsfor classGUSIMTInetSocket [ll)= () .-
short GUSIMTInetSocket::sDrvrRefNum = 0
OSEtrr GUSIMTInetSocket::sDrvrState = 1

u_long  GUSIMTInetSocket::sHostAddress = 0



Driver()  openghedriverif necessarandstorests refnum.

(Memberfunctionsfor classGUSIMTInetSocket Hl)+= (N <N -
short  GUSIMTInetSocket::Driver()
{
if  (sDrvrState == 1)
sDrvrState = GUSIFSOpenDriver("\p.IPP", &sDrvrRefNum);
return  sDrvrState  ? 0 : sDrvrRefNum;
}
HostAddr() doesanipctiGetAddr  controlcall if necessary
{(Memberfunctionsfor classGUSIMTInetSocket [Hl)+= & ] 3
u_long GUSIMTInetSocket::HostAddr()
{
if ('sHostAddress  && Driver()) {
GUSIIOPBWrapper<GetAddrParamBlock> ga;
ga->ioCRefNum = Driver();
ga->csCode = ipctiGetAddr;
if  (Iga.Control())
sHostAddress = ga->ourAddress;
}
return  sHostAddress;
}
Initial valuesshouldbe fairly obvious.
(Memberfunctionsfor classGUSIMTInetSocket [Hl)+= x| 3

GUSIMTInetSocket::GUSIMTInetSocket()
. fStream(nil)

{
memset(&fSockAddr, 0, sizeof(sockaddr_in));
fSockAddr.sin_family = AF_INET;
fPeerAddr = fSockAddr;

}

bind() for MacTCPsocketshasthe fatal flaw thatit is totally unableto reservea
socket.

(Overriddenmembeifunctionsfor GUSIMTInetSocket [ll)= an -
virtual int bind(void  * addr, socklen_t namelen);

(Memberfunctionsfor classGUSIMTInetSocket [Hl)+= x| 3
int  GUSIMTInetSocket::bind(void * addr, socklen_t namelen)
{
struct  sockaddr_in  *name = (struct  sockaddr_in  *)addr;
(Sanitycheckdor GUSIMTInetSocket::bind() [ )
fSockAddr.sin_addr.s_addr = name->sin_addr.s_addr;
fSockAddr.sin_port = name->sin_port;
return 0



The addresgo be passednustbe up to a minimal standardof decency For in-
stancethe hostaddressnustbeeitherthereallP numberof our hostor oneof thetwo
legitimatepseudo-addresséx "localhost"

(Sanitycheckdor GUSIMTInetSocket::bind() = ()
if ('GUSI_ASSERT_CLIENT(
namelen >= sizeof(struct sockaddr_in),
("bind:  address len %d < %d\n", namelen, sizeof(struct sockaddr_in)))
)

return  GUSISetPosixError(EINVAL);
if ('GUSI_ASSERT_CLIENT(
name->sin_family == AF_INET,
("bind:  family  %d = %d\n", name->sin_family, AF_INET))

)
return  GUSISetPosixError(EAFNOSUPPORT);
if (IGUSI_SASSERT_CLIENT(!fSockAddr.sin_port, "bind:  Socket already  bound\n"))
return  GUSISetPosixError(EINVAL);
switch  (name->sin_addr.s_addr) {
default:
if ('GUSI_ASSERT_CLIENT(
name->sin_addr.s_addr == HostAddr(),
("bind:  addr %08X = %08X\n", name->sin_addr.s_addr, HostAddr()))
)
return  GUSISetPosixError(EADDRNOTAVAIL);
case 0:
case 0x7F000001:
break;
}
getsockname() andgetpeername()  returnthe storedvalues.

(Overriddenmemberfunctionsfor GUSIMTInetSocket  Ill)+= (I < .-
virtual int getsockname(void  * addr, socklen_t * namelen);
virtual int getpeername(void  * addr, socklen_t * namelen);

(Memberfunctionsfor classGUSIMTInetSocket Il)+= an -
int  GUSIMTInetSocket::getsockname(void *name, socklen_t  *namelen)
{

if ('GUSI_SASSERT_CLIENT(*namelen >= 0, "getsockname: passed negative length\n"))
return  GUSISetPosixError(EINVAL);

memcpy(name, &fSockAddr, *namelen = min(*namelen,  socklen_t(sizeof(sockaddr_in))));

return  0;

}

int  GUSIMTInetSocket::getpeername(void *name, socklen_t  *namelen)

{
if ('GUSI_SASSERT_CLIENT(*namelen >= 0, "getpeername: passed negative length\n"))

return  GUSISetPosixError(EINVAL);

memcpy(name, &fPeerAddr, *namelen = min(*namelen,  socklen_t(sizeof(sockaddr_in))));
return  0;

}

shutdown() justdelegateso GUSISMState .

(Overriddenmemberfunctionsfor GUSIMTInetSocket Il += (I < .-

virtual int  shutdown(int ~ how);



(Memberfunctionsfor classGUSIMTInetSocket [Hl)+= x| 3
int  GUSIMTInetSocket::shutdown(int how)

{
if (IGUSI_SASSERT_CLIENT(how >= 0 && how < 3, "shutdown: 0,1, or 2\n")

return  GUSISetPosixError(EINVAL);

GUSISMState::Shutdown(how);

return  0;
}
fentl)  handlegheblockingsupport.
(Overriddenmemberfunctionsfor GUSIMTInetSocket IHl)+= an <E .-
virtual int  fentl(int cmd, va_list  arg);
{Memberfunctionsfor classGUSIMTInetSocket [Hl)+= (i < .-
int  GUSIMTInetSocket::fentl(int cmd, va_list  arg)
{
int result;
if  (GUSISMBIlocking::DoFcntl(&result, cmd, arg))
return  result;
GUSI_ASSERT_CLIENT(false,  ("fentl: illegal request  %d\n", cmd));
return  GUSISetPosixError(EOPNOTSUPP);
}
ioctl)  dealswith blockingsupportandwith FIONREAD
(Overriddenmemberfunctionsfor GUSIMTInetSocket IHl)+= an <.
virtual int ioctl(unsigned int request, va_list  arg);
(Memberfunctionsfor classGUSIMTInetSocket [Hl)+= x| 3
int  GUSIMTInetSocket::ioctl(unsigned int request, va_list  arg)
{
int result;
if  (GUSISMBIocking::Doloctl(&result, request,  arg)
|| GUSISMInputBuffer::Doloctl(&result, request,  arg)
)
return  result;
GUSI_ASSERT_CLIENT(false,  ("ioctl: illegal request  %d\n", request));
return  GUSISetPosixError(EOPNOTSUPP);
}

getsockopt  and setsockopt  are availablefor setting buffer sizesand getting
asynchronousrrors.

(Overriddenmemberfunctionsfor GUSIMTInetSocket Hl)+= an <.
virtual int  getsockopt(int level, int optname, void *optval,  socklen_t * optlen);



{Memberfunctionsfor classGUSIMTInetSocket [Il)+= (I < .-

int  GUSIMTInetSocket::getsockopt(int level, int optname, void *optval,  socklen_t * optlen)
{
int result;
if  (GUSISMInputBuffer::DoGetSockOpt(&result, level,  optname, optval, optlen)
|| GUSISMOutputBuffer::DoGetSockOpt(&result, level,  optname, optval, optlen)
|| GUSISMAsyncError::DoGetSockOpt(&result, level,  optname, optval, optlen)
)
return  result;
GUSI_ASSERT_CLIENT(false,  ("getsockopt: illegal request  %d\n", optname));
return  GUSISetPosixError(EOPNOTSUPP);
}
(Overriddenmemberfunctionsfor GUSIMTInetSocket  Ill)+= (I < .-
virtual int  setsockopt(int level, int optname, void *optval,  socklen_t optlen);
(Memberfunctionsfor classGUSIMTInetSocket IHl)+= an -
int  GUSIMTInetSocket::setsockopt(int level, int optname, void *optval,  socklen_t optlen)
{
int result;
if  (GUSISMInputBuffer::DoSetSockOpt(&result, level,  optname, optval, optlen)
|| GUSISMOutputBuffer::DoSetSockOpt(&result, level,  optname, optval, optlen)
)
return  result;
GUSI_ASSERT_CLIENT(false,  ("setsockopt: illegal request  %d\n", optname));
return  GUSISetPosixError(EOPNOTSUPP);
}
MacTCPsocketdmplementsocketstyle calls.
(Overriddenmemberfunctionsfor GUSIMTInetSocket  Ill)+= n <.
virtual bool  Supports(ConfigOption config);
(Memberfunctionsfor classGUSIMTInetSocket Il)+= an .-
bool GUSIMTInetSocket::Supports(ConfigOption config)
{
return  config == kSocketCalls;
}
(Definitionof GUSIwithMTInetSockets  [Hl)= (-
void GUSIwithMTInetSockets();
(Memberfunctionsfor classGUSIMTInetSocket [Il)+= <
void GUSIwithMTInetSockets()
{
GUSIwithMTTcpSockets();
GUSIwithMTUdpSockets();






Chapter 23

MacTCP TCP sockets

A GUSIMTTcpSocket implementghe TCP socketclassfor MacTCP All instancef
GUSIMTTcpSocket are createdby the GUSIMTTcpFactory — singleton,so thereis no
pointin exportingthe classitself.

(GUSIMTTcp. il =
#ifndef ~_GUSIMTTcp_
#define _GUSIMTTcp_
#ifdef ~ GUSI_SOURCE
#include  <sys/cdefs.h>
__BEGIN_DECLS
(Definitionof GUSIwithMTTcpSockets )
__END_DECLS
#ifdef  GUSI_INTERNAL
#finclude  "GUSIFactory.h"
(Definitionof classGUSIMTTcpFactory Il
(Inline membefunctionsfor classGUSIMTTcpFactory Il
#endif /* GUSI_INTERNAL */
#endif /* GUSI_SOURCEY/

#endif /* _GUSIMTTcp_ */
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(GUSIMTTcp.cl)=
#include  "GUSlInternal.h"
#finclude  "GUSIMTTcp.h"
#include  "GUSIMTInet.h"
#include  "GUSIMTNetDB.h"
#include  "GUSIInet.h"
#finclude  "GUSIDiag.h"

#include  <errno.h>

#include  <Devices.h>

#include  <algorithm>

Definitionof classGUSIMTTcpSocket Il
Interruptlevelroutinesfor GUSIMTTcpSocket Il

Memberfunctionsfor classGUSIMTTcpSocket Il
Memberfunctionsfor classGUSIMTTcpFactory [l

PN

23.1 Definition of GUSIMTTpFact ory

GUSIMTTcpFactory is asingletonsubclas®f GUSISocketFactory

(Definitionof GUSIwithMTTcpSockets  [Il)=
void GUSIwithMTTcpSockets();

(Definitionof classGUSIMTTcpFactory [Il)=
class GUSIMTTcpFactory : public  GUSISocketFactory
public:

static  GUSISocketFactory  *  Instance();

virtual GUSISocket * socket(int domain,
private:
GUSIMTTcpFactory() {

static  GUSISocketFactory  * instance;

23.2 Implementation of GUSIMTTpFact ory

(Memberfunctionsfor classGUSIMTTcpFactory [Hl)=
GUSISocketFactory  * GUSIMTTcpFactory::instance = nil;

(Inline memberfunctionsfor classGUSIMTTcpFactory )=
inline  GUSISocketFactory  * GUSIMTTcpFactory::Instance()
{

if  (linstance)
instance = new GUSIMTTcpFactory;
return  instance;

}

{Memberfunctionsfor classGUSIMTTcpFactory [l)+=
GUSISocket * GUSIMTTcpFactory::socket(int, int, int)
{

}

return  new GUSIMTTcpSocket();

int  protocol);

- <.



{Memberfunctionsfor classGUSIMTTcpFactory Hl)+= - <
void GUSIwithMTTcpSockets()

{
gGUSlInetFactories.AddFactory(SOCK_STREAM, 0, GUSIMTTcpFactory::Instance());

GUSIMTNetDB::Instantiate();

23.3 Definition of GUSIMTT@Soc ket

The only specficdatamemberfSelf , servesastheuserDataPtr  of the TCP notifi-
cationprocedure.Sinceaccept() associates differentGUSIMTTcpSocket with the
sameTCP StreamPtr , passinghis for this purposewvouldbefatal.

(Definitionof classGUSIMTTcpSocket Il)= (-
class GUSIMTTcpSocket : public  GUSIMTInetSocket  {
public:
GUSIMTTcpSocket();

"GUSIMTTcpSocket();

{Overriddenmemberfunctionsfor GUSIMTTcpSocket Il
private:

GUSIMTTcpSocket **  {Self;

(Privatissimaof GUSIMTTcpSocket [l

23.4 Implementation of GUSIMTT@Socket

The implementatiorof GUSIMTTcpSocket consistsof a synchronousigh level part
which mostly dealswith GUSIRingBuffers andanasynchronousw levelpart. The
low level proceduresn their single-mindednesareactuallysimplerto explain,sowe
startwith them.

23.4.1 Interrupt levelroutinesfor GUSIMTTcpScket

Both GUSIMTTSendDone() andGUSIMTTRecvDone() arealwayscalledwith the same
TCPiopb in aGUSIMTTcpSocket sotheycaneasilyfind out the addres®f the socket
itself. GUSIMTTSendandGUSIMTTRecvsetup sendandreceivecalls.

(Privatissimaof GUSIMTTcpSocket [Ill)= (I -
TCPiopb fSendPB;
MiniwDS fSendWDS;
TCPiopb fRecvPB;
friend  void GUSIMTTSend(GUSIMTTcpSocket * sock);
friend  void GUSIMTTRecv(GUSIMTTcpSocket * sock);
friend  void GUSIMTTSendDone(TCPiopb * pb);
friend  void GUSIMTTRecvDone(TCPiopb  * pb);

static  TCPIOCompletionUPP sSendProc;
static  TCPIOCompletionUPP sRecvProc;

The UPPsfor the completionproceduresre setup the first time a socketis con-
structed.
(Memberfunctionsfor classGUSIMTTcpSocket )= (I -

TCPIOCompletionUPP  GUSIMTTcpSocket::sSendProc
TCPIOCompletionUPP  GUSIMTTcpSocket::sRecvProc



(Initialize fieldsof GUSIMTTcpSocket Il)= (I -
if  (!sSendProc)
sSendProc = NewTCPIOCompletionProc(GUSIMTTSendDone);
if  (IsRecvProc)
sRecvProc = NewTCPIOCompletionProc(GUSIMTTRecvDone);

The sendand receiveparameteiblocks are highly specializedand neverreally
changeduringthe existenceof a socket.
(Initialize fieldsof GUSIMTTcpSocket Il)-+= & ] =

fSendPB.ioCRefNum GUSIMTInetSocket::Driver();
fRecvPB.ioCRefNum GUSIMTInetSocket::Driver();

GUSIMTTSendDone() doesall its work betweerfSendPB andfOutputBuffer . If
asendfails, thewhole sendbufferis cleared.

(Interruptlevelroutinesfor GUSIMTTcpSocket Il)= (I .-
void GUSIMTTSendDone(TCPiopb * pb)

{

GUSIMTTcpSocket * sock =

reinterpret_cast<GUSIMTTcpSocket *>((char  *)pb-offsetof(GUSIMTTcpSocket,
if  (sock->fOutputBuffer.Locked())
sock->fOutputBuffer.Defer(GUSIRingBuffer::Deferred(GUSIMTTSendDone), pb);
else {
sock->fOutputBuffer.ClearDefer();
sock->fOutputBuffer.FreeBuffer(sock->fSendWDS.fDataPtr, sock->fSendWDS.fLength);
if  (sock->SetAsyncMacError(sock->fSendPB.ioResult)) {
for (long valid; valid = sock->fOutputBuffer.Valid(); )
sock->fOutputBuffer.FreeBuffer(nil, valid);
sock->fWriteShutdown = true;
}
GUSIMTTSend(sock);

sock->Wakeup();



GUSIMTTSend() startsatcp sendcall if thereis datato sendand otherwisesets
itself up asthe deferredprocedureof the outputbuffer (andthusis guaranteedo be
calledthe nexttime datais depositedn thebufferagain).If all datahasbeendelivered
andashutdowris requestedsendone.

(Interruptlevelroutinesfor GUSIMTTcpSocket Il += (I < .-
void GUSIMTTSend(GUSIMTTcpSocket * sock)

{
size .t vald = sock->fOutputBuffer.Valid();

sock->fOutputBuffer.ClearDefer();

if  (‘valid) {
if  ('sock->fWriteShutdown)
sock->fOutputBuffer.Defer(GUSIRingBuffer::Deferred(GUSIMTTS end), sock);
else if (sock->fState == GUSIMTTcpSocket::Connected) {
sock->fState = GUSISMState::Closing;
sock->fSendPB.ioCompletion = nil;
sock->fSendPB.csCode = TCPClose;
sock->fSendPB.csParam.close.validityFlags = timeoutValue | timeoutAction;
sock->fSendPB.csParam.close.ulpTimeoutValue = 60 /* seconds */;
sock->fSendPB.csParam.close.ulpTimeoutAction= 0 /* Oabort Lreport *
PBControlAsync(ParmBIkPtr(&sock->fSendPB));
}
} else {
valid = min(valid, min((size_t)65535, sock->fOutputBuffer.Size() >> 1));

sock->fSendWDS.fDataPtr =
static_cast<Ptr>(sock->fOutputBuffer.ConsumeBuffer(valid));
sock->fSendWDS.fLength = (u_short)  valid;

sock->sSendProc;

TCPSend;

timeoutValue | timeoutAction;
60 /* seconds */,

0 /* Oabort Lreport */,

sock->fSendPB.ioCompletion
sock->fSendPB.csCode
sock->fSendPB.csParam.send.validityFlags
sock->fSendPB.csParam.send.ulpTimeoutValue
sock->fSendPB.csParam.send.ulpTimeoutAction

sock->fSendPB.csParam.send.wdsPtr = &sock->fSendWDS;
sock->fSendPB.csParam.send.sendFree =0
sock->fSendPB.csParam.send.sendLength =0
sock->fSendPB.csParam.send.urgentFlag =0

sock->fSendPB.csParam.send.pushFlag
valid == sock->fOutputBuffer.Valid();

PBControlAsync(ParmBIkPtr(&sock->fSendPB));



GUSIMTTRecvDone() doesall its work betweerfRecvPB andfinputBuffer

(Interruptlevelroutinesfor GUSIMTTcpSocket Il)+= & ] 3
void GUSIMTTRecvDone(TCPiopb * pb)
{
GUSIMTTcpSocket * sock =
reinterpret_cast<GUSIMTTcpSocket *>((char  *)pb-offsetof(GUSIMTTcpSocket, fRecvPB));
if  (sock->fInputBuffer.Locked())
sock->flnputBuffer.Defer(GUSIRingBuffer::Deferred(GUSIMTTRecvDone), pb);
else {
sock->flnputBuffer.ClearDefer();
switch  (sock->fRecvPB.ioResult) {
case nokErr:
sock->flnputBuffer.ValidBuffer(
sock->fRecvPB.csParam.receive.rcvBuff,
sock->fRecvPB.csParam.receive.rcvBuffLen);
/I Fall  through
case commandTimeout:
GUSIMTTRecv(sock);
break;
default:
sock->SetAsyncMacError(sock->fRecvPB.ioResult);
case connectionClosing:
sock->fReadShutdown = true;
break;

}
sock->Wakeup();

}
GUSIMTTRecv() startsa tcp receivecall if thereis room left and otherwisesets
itself up asthe deferredprocedureof the outputbuffer (andthusis guaranteedo be
calledthe nexttime thereis free spacan the bufferagain).

(Interruptlevelroutinesfor GUSIMTTcpSocket Ill)+= x| 3
void GUSIMTTRecv(GUSIMTTcpSocket * sock)
{
size .t  free = sock->finputBuffer.Free();
if ('free)
sock->flnputBuffer.Defer(GUSIRingBuffer::Deferred(GUSIMTTRecv), sock);
else {
sock->flnputBuffer.ClearDefer();
free = min(free,  min((size_t)65535, sock->flnputBuffer.Size() >> 1));

sock->sRecvProc;
TCPRcy;

sock->fRecvPB.ioCompletion
sock->fRecvPB.csCode
sock->fRecvPB.csParam.receive.rcvBuff =
static_cast<Ptr>(sock->flnputBuffer.ProduceBuffer(free));
sock->fRecvPB.csParam.receive.rcvBuffLen= free;
sock->fRecvPB.csParam.receive.commandTimeoutValue = 120;

PBControlAsync(ParmBIkPtr(&sock->fRecvPB));



ForsomeglobaleventsMacTCPcallsa notificationprocedure.
(Privatissimaof GUSIMTTcpSocket Il += (- < .-
friend  pascal void GUSIMTTNotify(
StreamPtr,  u_short,  GUSIMTTcpSocket **,
u_short,  struct ICMPReport *);
static  TCPNotifyUPP  sNotifyProc;

The UPP for the notification procedures set up the first time a socketis con-
structed.

(Memberfunctionsfor classGUSIMTTcpSocket Il)+= () < -
TCPNotifyUPP GUSIMTTcpSocket::sNotifyProc =0
(Initialize fieldsof GUSIMTTcpSocket Il += () < .-
fSelf = nil;
if  (IsNotifyProc)
sNotifyProc = NewTCPNotifyProc(TCPNotifyProcPtr(GUSIMTTNotify));
(Interruptlevelroutinesfor GUSIMTTcpSocket Il += (I < .-
pascal void GUSIMTTNotify(
StreamPtr,
u_short eventCode, GUSIMTTcpSocket ** sp, u_short, struct ICMPReport *)
{
GUSIMTTcpSocket * sock = *sp;
switch  (eventCode) {
case TCPClosing:
sock->fReadShutdown = true;
break;
case TCPTerminate:
sock->fReadShutdown = true;
sock->fWriteShutdown = true;
sock->fState = GUSISMState::Unconnected;
break;
}
sock->Wakeup();
}

Whenaconnect() completeswe canfill in the peeraddress.connect() uses
fSendPB .
(Privatissimaof GUSIMTTcpSocket Il += ;an .-
friend  void GUSIMTTConnectDone(TCPiopb * pb);
static  TCPIOCompletionUPP  sConnectProc;

(Memberfunctionsfor classGUSIMTTcpSocket Il)+= (I < .-
TCPIOCompletionUPP  GUSIMTTcpSocket::sConnectProc =0
(Initialize fieldsof GUSIMTTcpSocket Il += (N e

if  (IsConnectProc)
sConnectProc = NewTCPIOCompletionProc(GUSIMTTConnectDone);



(Interruptlevelroutinesfor GUSIMTTcpSocket Il)+= & | 3
void GUSIMTTConnectDone(TCPiopb  * pb)

{
GUSIMTTcpSocket * sock =
(GUSIMTTcpSocket  *)((char  *)pb-offsetof(GUSIMTTcpSocket, fSendPB));
if  (Isock->SetAsyncMacError(pb->ioResult)) {
sock->fSockAddr.sin_family = AF_INET;
sock->fSockAddr.sin_addr.s_addr = pb->csParam.open.localHost;
sock->fSockAddr.sin_port = pb->csParam.open.localPort;
sock->fPeerAddr.sin_family = AF_INET;
sock->fPeerAddr.sin_addr.s_addr = pb->csParam.open.remoteHost;
sock->fPeerAddr.sin_port = pb->csParam.open.remotePort;
sock->fState = GUSISMState::Connected:;
GUSIMTTSend(sock);
GUSIMTTRecv(sock);
} else
sock->fState = GUSISMState::Unconnected;
GUSI_MESSAGE(("Connect  %x\n",  sock));
sock->Wakeup();
}

Passivepenswork similarly, butit is necessaryo build a backlogif theinterrupt
levelgetsopendasterthanthe high levelroutinescanaccepthem.

(Privatissimaof GUSIMTTcpSocket Il)+= & ] 3

struct  Listener
StreamPtr fTep;
GUSIMTTcpSocket **  fRef;
sockaddr_in fSockAddr;
sockaddr_in fPeerAddr;
bool fBusy;

h

Listener  * fListeners;

bool fRestartListen;

char fNumListeners;

char fCurListener;

char fNextListener;

friend  void GUSIMTTListenDone(TCPiopb  * pb);
friend  void GUSIMTTListen(GUSIMTTcpSocket  * sock);
static  TCPIOCompletionUPP  sListenProc;

{Memberfunctionsfor classGUSIMTTcpSocket [Il)+= ) <.

TCPIOCompletionUPP  GUSIMTTcpSocket::sListenProc =0
(Initialize fieldsof GUSIMTTcpSocket Ill)-+= (I <.

fListeners = il

fRestartListen = true;

fNumListeners = 0

fCurListener = 0

fNextListener = 0

if  ('sListenProc)

sListenProc = NewTCPIOCompletionProc(GUSIMTTListenDone);

CreateStream()  createaa TCPstream.

(Privatissimaof GUSIMTTcpSocket Il)+= & | 3
StreamPtr  CreateStream(GUSIMTTcpSocket ** socketRef);



{Memberfunctionsfor classGUSIMTTcpSocket Il += (I < .-
StreamPtr  GUSIMTTcpSocket::CreateStream(GUSIMTTcpSocket **socketRef)

{

nil;

TCPCreate;

(char  *)NewPtr(8192);
8192;

sNotifyProc;
Ptr(socketRef);

fSendPB.ioCompletion
fSendPB.csCode
fSendPB.csParam.create.rcvBuff
fSendPB.csParam.create.rcvBuffLen
fSendPB.csParam.create.notifyProc
fSendPB.csParam.create.userDataPtr

PBControlSync(ParmBIkPtr(&fSendPB));

if  (fSendPB.ioResult)
return  nil;
else
return  fSendPB.tcpStream;

}
SetupListener() prepares Listener

(Privatissimaof GUSIMTTcpSocket Il += an -
void  SetupListener(Listener & listener);

(Memberfunctionsfor classGUSIMTTcpSocket Il)+= (I < .-
void GUSIMTTcpSocket::SetupListener(Listener & listener)
{
listener.fRef
*listener.fRef this;
listener.fTcp CreateStream(listener.fRef);
listener.fBusy = false;

new (GUSIMTTcpSocket *);



GUSIMTTListenDone() savesheconnectiorparameterandstartsthenextpassive
open,if possible.Blocking on finputBuffer is somewhabizarre;we’re not actually
usingthe buffer, justits lock. The only timesthis lock is usedis while we’re waiting
for alocal socketnumberto be assignedo an unboundistenersocketandwhenthe
socketis shuttingdown.

(Interruptlevelroutinesfor GUSIMTTcpSocket Ill)+= () <.
void GUSIMTTListenDone(TCPiopb ~ * pb)
{
bool allowRestart = true;
GUSIMTTcpSocket * sock =
(GUSIMTTcpSocket  *)((char  *)pb-offsetof(GUSIMTTcpSocket, fRecvPB));

switch  (pb->ioResult) {
case commandTimeout:
case openFailed:

break;
default:
if  ('sock->SetAsyncMacError(pb->ioResult)) {
GUSIMTTcpSocket::Listener & listener = sock->fListeners[sock->fCurListener];

AF_INET;

listener.fSockAddr.sin_family
listener.fSockAddr.sin_addr.s_addr
listener.fSockAddr.sin_port
listener.fPeerAddr.sin_family
listener.fPeerAddr.sin_addr.s_addr
listener.fPeerAddr.sin_port

AF_INET;

listener.fBusy = true;
sock->fCurListener = (sock->fCurListener+1) % sock->fNumListeners;
GUSI_MESSAGE(("Listen ~ %x\n",  &listener));
} else
allowRestart = false;
}
sock->Wakeup();

if (allowRestart)
if  (sock->fInputBuffer.Locked())
sock->flnputBuffer.Defer(GUSIRingBuffer::Deferred(GUSIMTTListenDo
else {
sock->flnputBuffer.ClearDefer();
GUSIMTTListen(sock);

pb->csParam.open.localHost;
pb->csParam.open.localPort;

pb->csParam.open.remoteHost;
pb->csParam.open.remotePort;

pb);



GUSIMTTListen() initiatesa passiveopen.

(Interruptlevelroutinesfor GUSIMTTcpSocket Il += <.

void GUSIMTTListen(GUSIMTTcpSocket  * sock)

{
if  (sock->fRestartListen = sock->fListeners[sock->fCurListener].fBusy)

return;

sock->fRecvPB.tcpStream = sock->fListeners[sock->fCurListener].fTcp;
sock->fRecvPB.ioCompletion sock->sListenProc;
sock->fRecvPB.csCode TCPPassiveOpen;
sock->fRecvPB.csParam.open.validityFlags = timeoutValue | timeoutAction;
sock->fRecvPB.csParam.open.ulpTimeoutValue 300 /* seconds */;
sock->fRecvPB.csParam.open.ulpTimeoutAction 1/ ZLabort Oreport *,
sock->fRecvPB.csParam.open.commandTimeoutValue 0 /* infinity */;
sock->fRecvPB.csParam.open.remoteHost =0
sock->fRecvPB.csParam.open.remotePort =0
sock->fRecvPB.csParam.open.localHost sock->fSockAddr.sin_addr.s_addr;
sock->fRecvPB.csParam.open.localPort sock->fSockAddr.sin_port;

sock->fRecvPB.csParam.open.dontFrag 0;
sock->fRecvPB.csParam.open.timeToLive =0
sock->fRecvPB.csParam.open.security =0
sock->fRecvPB.csParam.open.optionCnt =0

(Do theTCPPassiveOpen andpickup port numberif necessayllil)
}

If we do a listen() on an unboundsocket,MacTCPassignsa socketnumber
which strangelyhappensatsometime aftertheasynchronousall hasinitially returned
butbefore the call hascompleted Thus,we lock to preventurtheropensrom starting
andthendo a sort-of-busywait. Thanksto PeterLewis for his explanation®n that
point.

(Do the TCPPassiveOpen andpickup port numberif necessarjil)= (-
if  ('sock->fSockAddr.sin_port) {
sock->flnputBuffer.Lock();
PBControlAsync(ParmBIkPtr(&sock->fRecvPB));
while  ('sock->fRecvPB.csParam.open.localPort)
GUSIContext::Yield(false);
sock->fSockAddr.sin_port = sock->fRecvPB.csParam.open.localPort;
sock->flnputBuffer.Release();
} else
PBControlAsync(ParmBIkPtr(&sock->fRecvPB));

23.4.2 High levelinterface for GUSIMTTcpSck et

Theconstructohasto initialize aratherlargenumberof datafields,andasa sideeffect
openghe MacTCPdriverif necessaryNo otherinterestingactivity occurs.

(Memberfunctionsfor classGUSIMTTcpSocket )+ = an .-
GUSIMTTcpSocket::GUSIMTTcpSocket()
{
{Initialize fieldsof GUSIMTTcpSocket Il
}
connect() opensaconnectioractively.
(Overriddenmembeifunctionsfor GUSIMTTcpSocket Il = (I -

virtual int connect(void  * address, socklen_t addrlen);



{Memberfunctionsfor classGUSIMTTcpSocket Il += x| 3
int  GUSIMTTcpSocket::connect(void * address, socklen_t addrlen)
{
sockaddr_in  *  addr = (sockaddr_in address;
(Sanitycheckdor GUSIMTTcpSocket::connect() [ )
if  ('fSelf) {
fSelf = new (GUSIMTTcpSocket *);
*Self = this;
if ('fStream)
if (!(fStream = CreateStream(fSelf)))
return  GUSISetPosixError(ENFILE);
fSendPB.tcpStream = fStream;
fRecvPB.tcpStream = fStream;
fSendPB.ioCompletion = sConnectProc;
fSendPB.csCode = TCPActiveOpen;
fSendPB.csParam.open.validityFlags = timeoutValue | timeoutAction;
fSendPB.csParam.open.ulpTimeoutValue = 60 /* seconds */,
fSendPB.csParam.open.ulpTimeoutAction =1/ ZLabort Oreport *;

fSendPB.csParam.open.commandTimeoutValue= 0;
fSendPB.csParam.open.remoteHost addr->sin_addr.s_addr;
fSendPB.csParam.open.remotePort addr->sin_port;
fSendPB.csParam.open.localHost fSockAddr.sin_addr.s_addr;
fSendPB.csParam.open.localPort fSockAddr.sin_port;

fSendPB.csParam.open.dontFrag 0;

fSendPB.csParam.open.timeToLive =0

fSendPB.csParam.open.security = 0;

fSendPB.csParam.open.optionCnt = 0;

fState = Connecting;

SetAsyncPosixError(0);

if  (GUSISetMacError(PBControlAsync(ParmBIkPtr(&fSendPB))))
return  -1;

if  ('fBlocking)

return  GUSISetPosixError(EINPROGRESS);
AddContext();
while  (fSendPB.ioResult == inProgress)
GUSIContext::Yield(true);
RemoveContext();
return  GUSISetPosixError(GetAsyncError());



{Sanitycheckgor GUSIMTTcpSocket::connect() = )
if ('GUSI_CASSERT_CLIENT(addrlen  >= int(sizeof(sockaddr_in))))
return  GUSISetPosixError(EINVAL);

if  (IGUSI_CASSERT_CLIENT(addr->sin_family == AF_INET))
return  GUSISetPosixError(EAFNOSUPPORT);

if  (GUSISetPosixError(GetAsyncError())) /I non-blocking  connect
return  -1;

switch  (fState)  {
case Connecting:

return  GUSISetPosixError(EALREADY); /I non-blocking ~ connect in progress

case Unbound:
case Unconnected:

break; /I Go ahead
default:
return  GUSISetPosixError(EISCONN); /I Already connected in some form
}
Most of the dirty work of listen() is alreadyhandledn GUSIMTTListen .
(Overriddenmemberfunctionsfor GUSIMTTcpSocket Il += (I < .-
virtual int  listen(int queueLength);
(Memberfunctionsfor classGUSIMTTcpSocket Il += ;n .-
int  GUSIMTTcpSocket:listen(int queuelLength)
{
{Sanitycheckdor GUSIMTTcpSocket::listen() [ )
(AdjustqueueLength accordingto BSDdefinitiorilill)
finputBuffer.SwitchBuffer(0);
fOutputBuffer.SwitchBuffer(0);
fState = Listening;
fListeners = new Listener[fNumListeners = queueLength];
while  (queueLength--)
SetupListener(fListeners[queueLength]);
GUSIMTTListen(this);
return  0;
}
(Sanitycheckdor GUSIMTTcpSocket::listen() = ()

if (IGUSI_CASSERT_CLIENT(fState <= Unconnected))
return  GUSISetPosixError(EISCONN);

For someweird reasonBSD multipliesqueudengthswith afudgefactor.

(AdjustqueueLength accordingto BSDdefinitionil) = (-
if (queueLength < 1)
queuelength = 1;
else if (queueLength > 4)
queuelength = 8;
else
queuelLength = ((queueLength  * 3) >> 1) + 1;

accept() alsois ableto delegatamostof the hardwork to GUSIMTTListen .

(Overriddenmemberfunctionsfor GUSIMTTcpSocket Il)+= (I .-
virtual GUSISocket * accept(void  *from, socklen_t  *fromlen);



(Memberfunctionsfor classGUSIMTTcpSocket [Il)+= & | 3
GUSISocket * GUSIMTTcpSocket::accept(void *from, socklen_t  *fromlen)
{
GUSIMTTcpSocket * sock;

(Sanitycheckdor GUSIMTTcpSocket::accept() [ )
(Wit for a connectiorto arrive for the GUSIMTTcpSocket Il

sock = new GUSIMTTcpSocket(fListeners[fNextListener]);

SetupListener(fListeners[fNextListener]);
fNextListener = (fNextListener+1) % fNumListeners;

if (fRestartListen)
GUSIMTTListen(this);

if (sock && from)
sock->getpeername(from, fromlen);

return  sock;

}
(Sanitycheckdor GUSIMTTcpSocket::accept() = ()
if (IGUSI_CASSERT_CLIENT(fState == Listening)) {
GUSISetPosixError(ENOTCONN);
return  nil;
}

Listenerslotsarefilled oneby one,sowe simply checkwhetherthe nextlistener
block hasbeerfilled yet.
(Wit for a connectiorto arrive for the GUSIMTTcpSocket [Il)= (-
if  ('fListeners[fNextListener].fBusy && !fReadShutdown)  {
if  (/fBlocking)
return  GUSISetPosixError(EWOULDBLOCK),  static_cast<GUSISocket *>(0);
bool signal = false;
AddContext();
while  ('fListeners[fNextListener].fBusy && 'fReadShutdown)
if (signal = GUSIContext:Yield(true))
break;
RemoveContext();
if  (signal)
return  GUSISetPosixError(EINTR), static_cast<GUSISocket *>(0);

}

if  ('fListeners[fNextListener].fBusy && fReadShutdown) {
GUSISetPosixError(ESHUTDOWN);
return  nil;

}
accept() usesaspeciakonstructoof GUSIMTTcpSocket whichconstruct@socket
directly from a Listener

(Privatissimaof GUSIMTTcpSocket [Il)+= -
GUSIMTTcpSocket(Listener & listener);



{Memberfunctionsfor classGUSIMTTcpSocket Il += (I < .-

GUSIMTTcpSocket::GUSIMTTcpSocket(Listener & listener)
{
(Initialize fieldsof GUSIMTTcpSocket Il
fSockAddr = listener.fSockAddr;
fPeerAddr = listener.fPeerAddr;
fSelf = listener.fRef;
*Self = this;
fStream = listener.fTcp;
fState = Connected;
fSendPB.tcpStream = fStream;
fRecvPB.tcpStream = fStream;
GUSIMTTSend(this);
GUSIMTTRecv(this);
}
recvfrom()  readsfrom finputBuffer
(Overriddenmembeifunctionsfor GUSIMTTcpSocket Il += ) .-
virtual ssize_t  recvfrom(const GUSIScatterer & buffer, int, void * from, socklen_t * fromlen);
(Memberfunctionsfor classGUSIMTTcpSocket Il)+= (I < .-
ssize .t  GUSIMTTcpSocket::recvfrom(const GUSIScatterer & buffer, int flags, void * from, socklen_t * fromlen)
{
if  (from)

getpeername(from, fromlen);

{Sanitycheckdor GUSIMTTcpSocket::recvfrom() [ )
(Wit for valid dataon GUSIMTTcpSocket Il

size .t len = buffer.Length();
if (flags & MSG_PEEK)
finputBuffer.Peek(buffer, len);
else
finputBuffer.Consume(buffer, len);

return  (ssize_t)len;

}

(Sanitycheckdor GUSIMTTcpSocket::recvfrom() = ()
if  ('finputBuffer.Valid())
if  (GUSISetPosixError(GetAsyncError()))

return -1,
else if (fReadShutdown)
return 0

switch  (fState)  {
case Unbound:
case Unconnected:
case Listening:
return  GUSISetPosixError(ENOTCONN);
case Closing:
case Connecting:
case Connected:
break;

}



The socketneeddo bein Connected or Closing stateandtheinput buffer needs
to benonemptybeforeareadcansucceed.

(Wit for valid dataon GUSIMTTcpSocket )= (-
if (fReadShutdown  && (fState == Connecting | fState == Connected || fState == Closing) && !flnputBu
if ~ (/fBlocking)
return  GUSISetPosixError(EWOULDBLOCK);
bool signal = false;
AddContext();
while  (fReadShutdown  && (fState == Connecting || fState == Connected | fState == Closing) &&
if (signal = GUSIContext:Yield(true))
break;
RemoveContext();
if  (signal)
return ~ GUSISetPosixError(EINTR);
}
sendto()  writesto fOutputBuffer . As opposedo readswrites haveto be ex-

ecutedfully. This leadsto a problemwhena nonblockingwrite wantsto write more
datathanthetotal lengthof the buffer. In this case GUSI disregard$he nonblocking
flag.

(Overriddenmembeifunctionsfor GUSIMTTcpSocket Il += an e
virtual ssize_t sendto(const ~ GUSIGatherer & buffer, int flags, const void * to, socklen_t);

(Memberfunctionsfor classGUSIMTTcpSocket [Il)+= & | 3
ssize_t  GUSIMTTcpSocket::sendto(const GUSIGatherer & buffer, int flags, const void * to,
{
(Sanitycheckdgor GUSIMTTcpSocket::sendto() [ )
size t rest = buffer.Length();
size 't offset =0

while (rest)  {
size 't len = rest;
{Wait for freebufferspaceon GUSIMTTcpSocket Il
fOutputBuffer.Produce(buffer, len, offset);
rest -= len;

}

return  offset;

socklen_t)



{Sanitycheckgor GUSIMTTcpSocket::sendto() = ()
if  (GUSISetPosixError(GetAsyncError()))

return  -1;
if  (fWriteShutdown)

return  GUSISetPosixError(ESHUTDOWN);

if ('GUSI_SASSERT_CLIENT(to, "Cant sendto() on a stream socket")
return ~ GUSISetPosixError(EOPNOTSUPP);

switch  (fState)  {

case Unbound:

case Unconnected:

case Listening:
return  GUSISetPosixError(ENOTCONN);

case Closing:

case Connecting:

case Connected:

break;
}
if  ('fBlocking && (fState == Connecting || !'fOutputBuffer.Free()))
return  GUSISetPosixError(EWOULDBLOCK);
(Wit for freebufferspaceon GUSIMTTcpSocket )= (-
if  ('fBlocking && 'fOutputBuffer.Free())
break;
if  (fWriteShutdown && (fState == Connecting || fState == Connected) && !fOutputBuffer.Free())
bool signal = false;
AddContext();
while  ('fWriteShutdown && (fState == Connecting || fState == Connected)
if (signal = GUSIContext:Yield(true))
break;
RemoveContext();
if  (signal)
if  (offset)
break;
else

GUSISetPosixError(EINTR);

}
if  (fWriteShutdown && 'fOutputBuffer.Free())
if  (offset)
break;
else
return  GUSISetPosixError(ESHUTDOWN);

select()  checksfor variousconditionson thesocket.

(Overriddenmemberfunctionsfor GUSIMTTcpSocket Il += (I < .-
virtual bool select(bool * canRead, bool * canWrite, bool * exception);

&& 'fOutputBuffer.Free())



(Memberfunctionsfor classGUSIMTTcpSocket [Il)+= & ] 3
bool GUSIMTTcpSocket::select(bool * canRead, bool * canWrite, bool *)
{
bool cond = false;
if (canRead)
if (*canRead = fReadShutdown ||
fAsyncError ||
(fState == Listening
? fListeners[fNextListener].fBusy
. finputBuffer.Valid() >0

)

)
cond = true;
if  (canWrite)
if (*canWrite = fWriteShutdown || fAsyncError || fOutputBuffer.Free())
cond = true;

if  (cond)
GUSI_MESSAGE(("Select%s%s\n",
(canRead && *canRead ? " read" : ™),
(canWrite  && *canWrite  ? " write" @ ™)));

return  cond;
}
shutdown()  for writing sendsa closing notice. fOutputBuffer is lockedand
releasedothe TCPClose is sent.

(Overriddenmembeifunctionsfor GUSIMTTcpSocket Il += K |
virtual int  shutdown(int ~ how);

{Memberfunctionsfor classGUSIMTTcpSocket [Il)+= (i <.
int  GUSIMTTcpSocket::shutdown(int how)

{
if  (GUSIMTInetSocket::shutdown(how))

return  -1;
fOutputBuffer.Lock();
fOutputBuffer.Release();

return  0;



MacTCP haswaysto makeyou feel very sorry for yourselfif you don't close

Streams.

(Memberfunctionsfor classGUSIMTTcpSocket Il)+=
GUSIMTTcpSocket::"GUSIMTTcpSocket()

{
TCPiopb pb;
pb.ioCRefNum = GUSIMTInetSocket::Driver();
pb.csCode = TCPRelease;
if (fState == Listening) {
{ShutdownlisteningGUSIMTTcpSocket Il
} else if (fStream) {
pb.tcpStream = fStream;
switch  (fState)  {
case Connecting:
case Connected:
shutdown(2);
}
AddContext();
while (fState > Unconnected)
GUSIContext::Yield(true);
RemoveContext();
if  (PBControlSync(ParmBIkPtr(&pb)))
return;
DisposePtr(pb.csParam.create.rcvBuff);
}
}
(ShutdownlisteningGUSIMTTcpSocket )=
finputBuffer.Lock();
for (int i = 0; i<fNumListeners; i++)
pb.tcpStream = fListeners][i].fTcp;
if  (PBControlSync(ParmBIkPtr(&pb)))
continue;
DisposePtr(pb.csParam.create.rcvBuff); *

- <.
[* there is no release pb */
-

there is no release pb *






Chapter 24

MacTCP UDP sockets

A GUSIMTUdpSocket implementghe UDP socketclassfor MacTCP All instance®f
GUSIMTUdpSocket are createdby the GUSIMTUdpFactory singleton,so thereis no
pointin exportingthe classitself.

(GUSIMTUdp. )=
#ifndef _GUSIMTUdp_
#define _GUSIMTUdp_
#ifdef ~ GUSI_SOURCE
#include  <sys/cdefs.h>
__BEGIN_DECLS
(Definitionof GUSIwithMTUdpSockets Il
__END_DECLS
#ifdef  GUSI_INTERNAL
#finclude  "GUSIFactory.h"
(Definitionof classGUSIMTUdpFactory [l
(Inline membefunctionsfor classGUSIMTUdpFactory Il
#endif /* GUSI_INTERNAL */
#endif /* GUSI_SOURCEY/

gendif /* _GUSIMTUdp_*
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(GUSIMTUdp.ciil=
#include  "GUSlInternal.h"
#include  "GUSIMTUdp.h"
#include  "GUSIMTInet.h"
#include  "GUSIMTNetDB.h"
#include  "GUSIInet.h"
#finclude  "GUSIDiag.h"

#include  <errno.h>

#include  <algorithm>

#include  <Devices.h>

Definitionof classGUSIMTUdpSocket Il
Interruptlevelroutinesfor GUSIMTUdpSocket Il

Memberfunctionsfor classGUSIMTUdpSocket Il
Memberfunctionsfor classGUSIMTUdpFactory )

PN

24.1 Definition of GUSIMTUpFact ory

GUSIMTUdpFactory is asingletonsubclas®f GUSISocketFactory

(Definitionof GUSIwithMTUdpSockets  [Il)=
void GUSIwithMTUdpSockets();

(Definitionof classGUSIMTUdpFactory Il)=
class GUSIMTUdpFactory : public GUSISocketFactory
public:

static  GUSISocketFactory  *  Instance();

virtual GUSISocket * socket(int domain,
private:
GUSIMTUdpFactory() {

static  GUSISocketFactory  * instance;

24.2 Implementation of GUSIMTUdpFact ory

(Memberfunctionsfor classGUSIMTUdpFactory [Il)=
GUSISocketFactory  * GUSIMTUdpFactory::instance = nil;

(Inline memberfunctionsfor classGUSIMTUdpFactory )=
inline  GUSISocketFactory ~ * GUSIMTUdpFactory::Instance()
{

if  (linstance)
instance = new GUSIMTUdpFactory;
return  instance;

}

{Memberfunctionsfor classGUSIMTUdpFactory [l)+=
GUSISocket * GUSIMTUdpFactory::socket(int, int, int)
{

}

return  new GUSIMTUdpSocket();

int  protocol);



{Memberfunctionsfor classGUSIMTUdpFactory Ill)+= n <.
void  GUSIwithMTUdpSockets()

{
gGUSlInetFactories.AddFactory(SOCK_DGRAM, 0, GUSIMTUdpFactory::Instance());

GUSIMTNetDB::Instantiate();

24.3 Definition of GUSIMTU@Soc ket

GUSIMTUdpSocket haveno interestingdataof their own.
(Definitionof classGUSIMTUdpSocket Ill)= (-
class GUSIMTUdpSocket : public  GUSIMTInetSocket  {
public:
GUSIMTUdpSocket();
"GUSIMTUdpSocket();
{Overriddenmembeifunctionsfor GUSIMTUdpSocket Il
private:
(Privatissimaof GUSIMTUdpSocket Il

h

24.4 Implementation of GUSIMTUg@Socket

The implementatiorof GUSIMTUdpSocket consistsof a synchronoushigh level part
which mostlydealswith GUSIRingBuffers  andanasynchronoukw levelpart. We'll
startwith thelow levelprocedures.

24.4.1 Interrupt levelroutinesfor GUSIMTUdp$cket

Both GUSIMTUSendDone() andGUSIMTURecvDong() arealwayscalledwith the same
UDPiopb in a GUSIMTUdpSocket sotheycaneasilyfind outthe addres®f the socket
itself. GUSIMTUSendandGUSIMTURecvsetup sendandreceivecalls.

(Privatissimaof GUSIMTUdpSocket [l = (. -
UDPiopb fSendPB;
MidiwDS fSendWDS;
UDPiopb fRecvPB;
friend  void GUSIMTUSend(GUSIMTUdpSocket * sock);
friend  void GUSIMTURecv(GUSIMTUdpSocket * sock);
friend  void GUSIMTUSendDone(UDPiopb * pb);
friend  void GUSIMTURecvDone(UDPiopb * pb);

static  UDPIOCompletionUPP sSendProc;
static  UDPIOCompletionUPP sRecvProc;

The UPPsfor the completionproceduresre setup the first time a socketis con-
structed.
(Memberfunctionsfor classGUSIMTUdpSocket Il = (. -

UDPIOCompletionUPP  GUSIMTUdpSocket::sSendProc
UDPIOCompletionUPP  GUSIMTUdpSocket::sRecvProc



(Initialize fieldsof GUSIMTUdpSocket Ill)= - -
if  (!sSendProc)
sSendProc = NewUDPIOCompletionProc(GUSIMTUSendDone);
if  (!sRecvProc)
sRecvProc = NewUDPIOCompletionProc(GUSIMTURecvDone);

The sendand receiveparameteiblocks are highly specializedand neverreally
changeduringthe existenceof a socket.

(Initialize fieldsof GUSIMTUdpSocket Il -+= -
fSendPB.ioCRefNum GUSIMTInetSocket::Driver();
fRecvPB.ioCRefNum GUSIMTInetSocket::Driver();

GUSIMTUSendDone() doesall its work betweerfSendPB andfOutputBuffer . If
asendfails, thewholesendbufferis cleared.

(Interruptlevelroutinesfor GUSIMTUdpSocket Il = - -
void GUSIMTUSendDone(UDPiopb * pb)

{

GUSIMTUdpSocket * sock =
reinterpret_cast<GUSIMTUdpSocket *>((char  *)pb-offsetof(GUSIMTUdpSocket, fSendPB));
if  (sock->fOutputBuffer.Locked())
sock->fOutputBuffer.Defer(GUSIRingBuffer::Deferred(GUSIMTUSendDone), pb);
else {
sock->fOutputBuffer.ClearDefer();
sock->fOutputBuffer.FreeBuffer(sock->fSendWDS.fDataPtr, sock->fSendWDS.fLength);
switch  (sock->fSendPB.ioResult) {
case nokErr:
break; /* Everything ok *
case insufficientResources:
break; /* Queue overflow, discard packet but proceed */
default:
sock->SetAsyncMacError(sock->fSendPB.ioResult);
for (long valid; valid = sock->fOutputBuffer.Valid(); )
sock->fOutputBuffer.FreeBuffer(nil, valid);
sock->fWriteShutdown = true;
}
GUSIMTUSend(sock);
sock->Wakeup();

}

SinceUDP consistsof distinct packetseachpacketis prefixedby a heademwhen
storedin a GUSIBuffer.

(Interruptlevelroutinesfor GUSIMTUdpSocket Il += & ] 3
struct  GUSIUDPHeader {
in_addr_t fPeerAddr;
in_port_t fPeerPort;
uintl6_t fLength;



GUSIMTUSend() startsanUDP sendcall if thereis datato sendandotherwisesets
itself up asthe deferredprocedureof the outputbuffer (andthusis guaranteedo be
calledthe nexttime datais depositedn thebufferagain).If all datahasbeendelivered
andashutdowris requestedsendone.

To avoidraceconditions,we insistthata valid requestonsistof atleast1 byte of
packetdata.

(Interruptlevelroutinesfor GUSIMTUdpSocket Il += (I < .-
void GUSIMTUSend(GUSIMTUdpSocket * sock)

{
sock->fOutputBuffer.ClearDefer();
if  ('sock->fOutputBuffer.Valid() || sock->fOutputBuffer.Locked()) {
if  ('sock->fWriteShutdown)
sock->fOutputBuffer.Defer(GUSIRingBuffer::Deferred(GUSIMTUS end), sock);
else
sock->fState = GUSISMState::Closing;
} else {
sock->fOutputBuffer.ClearDefer();

GUSIUDPHeader  header;

size_t len = sizeof(GUSIUDPHeader);
sock->fOutputBuffer.Consume(&header, len);
(SetupfSendWDSH)

sock->fSendPB.ioCompletion = sock->sSendProc;
sock->fSendPB.csCode = UDPWrite;
sock->fSendPB.csParam.send.remoteHost = header.fPeerAddr;
sock->fSendPB.csParam.send.remotePort = header.fPeerPort;
sock->fSendPB.csParam.send.wdsPtr = &sock->fSendWDS;
sock->fSendPB.csParam.send.checkSum = true;
sock->fSendPB.csParam.send.sendLength =0

PBControlAsync(ParmBIkPtr(&sock->fSendPB));

}

Sincewe haveto preservepacketsizesandGUSIBuffer doesnot, we sometimes
mightgetthe packetdatain two pieces.
(SetupfSendWDSIH)= (-
len header.fLength;
sock->fSendWDS.fDataPtr =
static_cast<Ptr>(sock->fOutputBuffer.ConsumeBuffer(len));

sock->fSendWDS.fLength = (u_short)  len;
if (len < header.fLength) {
len = header.fLength - len;

sock->fSendWDS.fDataPtr2 =
static_cast<Ptr>(sock->fOutputBuffer.ConsumeBuffer(len));
sock->fSendWDS.fLength2 = (u_short) len;
} else
sock->fSendWDS.fLength2 =0



GUSIMTURecvDone() doesall its work betweerfRecvPB andfinputBuffer

(Interruptlevelroutinesfor GUSIMTUdpSocket Il += ] =
void GUSIMTURecvDone(UDPiopb * pb)
{
GUSIMTUdpSocket * sock =
reinterpret_cast<GUSIMTUdpSocket *>((char  *)pb-offsetof(GUSIMTUdpSocket, fRecvPB));
if  (sock->fnputBuffer.Locked())
sock->flnputBuffer.Defer(GUSIRingBuffer::Deferred(GUSIMTURecvDone), pb);
else {
sock->flnputBuffer.ClearDefer();
switch  (sock->fRecvPB.ioResult) {
case nokErr:
(CheckandstorerecevedUDP packe il
/I Fall  through
case commandTimeout:
GUSIMTURecv(sock);
break;
default:
sock->SetAsyncMacError(sock->fRecvPB.ioResult);
sock->fReadShutdown = true;
break;

}
sock->Wakeup();



If thepackeistoobig, orif thesockets boundandapacketarrivesfrom adifferent
peerwe dropit. Whetherwe dropor not, we mustreleasahebuffers. Sincewe reuse
the samecompletionprocedurewe alsomustcheckwhethemwe arrivedhereon aread
or onabufferreturn.

(Checkandstorereceivel UDP packellil)= (-
if  (sock->fRecvPB.csCode == UDPRead) {

long needed = sock->fRecvPB.csParam.receive.rcvBuffLen+8;

if  (sock->finputBuffer.Size() < needed)
; Il Drop

else if (sock->fnputBuffer.Free() < needed) {
sock->flnputBuffer.Defer(GUSIRingBuffer::Deferred(GUSIMTURecvDo ne),
return;

} else if (sock->fPeerAddr.sin_port &&

pb);

( sock->fRecvPB.csParam.receive.remoteHost I= sock->fPeerAddr.sin_addr.s_addr

|| sock->fRecvPB.csParam.receive.remotePort I= sock->fPeerAddr.sin_port

)

) A
; Il Drop

} else {
GUSIUDPHeader  header;
size_t len = sizeof(GUSIUDPHeader);

header.fPeerAddr = sock->fRecvPB.csParam.receive.remoteHost;
header.fPeerPort = sock->fRecvPB.csParam.receive.remotePort;
header.fLength = sock->fRecvPB.csParam.receive.rcvBuffLen;

sock->flnputBuffer.Produce(&header, len);
len = header.fLength;
sock->flnputBuffer.Produce(
sock->fRecvPB.csParam.receive.rcvBuff, len);
}
sock->fRecvPB.csCode = UDPBfrReturn;
PBControlAsync(ParmBIkPtr(&sock->fRecvPB));

return;
}
GUSIMTURecv() startsanUDPreceivecall. Nofreespacés necessarin thebuffer.
(Interruptlevelroutinesfor GUSIMTUdpSocket Ill) += <
void GUSIMTURecv(GUSIMTUdpSocket * sock)
{
sock->fRecvPB.ioCompletion = sock->sRecvProc;
sock->fRecvPB.csCode = UDPRead;
sock->fRecvPB.csParam.receive.timeOut =0
sock->fRecvPB.csParam.receive.secondTimeStamp =0
PBControlAsync(ParmBIkPtr(&sock->fRecvPB));
}
CreateStream()  createsa UDP stream.
(Privatissimaof GUSIMTUdpSocket [Ill) += e

int CreateStream();



(Memberfunctionsfor classGUSIMTUdpSocket Il +=
int  GUSIMTUdpSocket::CreateStream()

() < .-

{
fSendPB.ioCompletion = nil;
fSendPB.csCode = UDPCreate;
fSendPB.csParam.create.rcvBuff = (char *)NewPtr(4096);
fSendPB.csParam.create.rcvBuffLen = 4096;
fSendPB.csParam.create.notifyProc = nil;
fSendPB.csParam.create.userDataPtr = nil;
fSendPB.csParam.create.localPort = fSockAddr.sin_port;
PBControlSync(ParmBIkPtr(&fSendPB));
if (fSendPB.ioResult)

return  GUSISetMacError(fSendPB.ioResult);

fState = Connected;
fStream = fRecvPB.udpStream = fSendPB.udpStream;
fSockAddr.sin_port = fSendPB.csParam.create.localPort;
GUSIMTUSend(this);
GUSIMTURecv(this);
return  0;

}

24.4.2 High levelinterface for GUSIMTUgSock et

Theconstructohasto initialize aratherlargenumberof datafields,andasa sideeffect
openghe MacUDPdriverif necessaryNo otherinterestingactivity occurs.

{Memberfunctionsfor classGUSIMTUdpSocket Il +=
GUSIMTUdpSocket::GUSIMTUdpSocket()

{

}
connect() installsapeeraddress.

(Overriddenmemberfunctionsfor GUSIMTUdpSocket [Ill)=
virtual int connect(void  * address, socklen_t addrlen);

(Initialize fieldsof GUSIMTUdpSocket Il

{Memberfunctionsfor classGUSIMTUdpSocket Il +=
int  GUSIMTUdpSocket::connect(void * address, socklen_t

sockaddr_in  *  addr = (sockaddr_in  *) address;

(Sanitycheckdor GUSIMTUdpSocket::connect() [l
(Creae UDP streamif necessaylilil)

fPeerAddr = *addr;

return  0;

() <N .-

x| =
addrlen)



(Sanitycheckdor GUSIMTUdpSocket::connect()  Il)=

if (IGUSI_CASSERT_CLIENT(addrlen  >=int(sizeof(sockaddr_in))))

return  GUSISetPosixError(EINVAL);

if  (IGUSI_CASSERT_CLIENT(addr->sin_family == AF_INET))
memset(&fPeerAddr, 0, sizeof(sockaddr_in));
return  GUSISetPosixError(EAFNOSUPPORT);

}

(CreateUDP streamif necessarjil) =
if (ffStream  && CreateStream())
return  -1;

recvfrom()  readsfrom finputBuffer

(Overriddenmemberfunctionsfor GUSIMTUdpSocket Il) +=
virtual ~ ssize_t  recvfrom(const GUSIScatterer & buffer,

(Memberfunctionsfor classGUSIMTUdpSocket Il)+=
ssize .t  GUSIMTUdpSocket::recvfrom(const GUSIScatterer
{
({Sanitycheckdor GUSIMTUdpSocket::recvfrom() [ )
(CreateUDP streamif necessarjil)
{Wait for valid dataon GUSIMTUdpSocket Il

GUSIUDPHeader  header;
size_t len = sizeof(GUSIUDPHeader);

if (flags & MSG_PEEK){
GUSIRingBuffer::Peeker peeker(finputBuffer);

peeker.Peek(&header, len);

len = min(buffer.Length(), (int)  header.fLength);
peeker.Peek(buffer, len);

} else {
finputBuffer.Consume(&header, len);
len = min(buffer.Length(), (int)header.fLength);
finputBuffer.Consume(buffer, len);

}

if (from) {
sockaddr_in  *  addr = (sockaddr_in  *) from;
*fromlen = sizeof(sockaddr_in);
addr->sin_family = AF_INET;
addr->sin_addr.s_addr = header.fPeerAddr;
addr->sin_port = header.fPeerPort;

}

return  (int)len;

{

() < -

int,  void

- - .-

& buffer,

* from,

int

flags,

socklen_t

void

* fromlen);

* from,

socklen_t

*fromlen)



(Sanitycheckdor GUSIMTUdpSocket::recvfrom() = ()
if  (finputBuffer.Valid())
if  (GUSISetPosixError(GetAsyncError()))
return  -1;
else if (fReadShutdown)

return  0;
if (IGUSI_CASSERT_CLIENT('from || *romlen  >= int(sizeof(sockaddr_in))))

return  GUSISetPosixError(EINVAL);

Theinputbufferneedgo be nonemptybeforeareadcansucceed.

(Wit for valid dataon GUSIMTUdpSocket Il = (-
if (fReadShutdown  && !finputBuffer.Valid()) {
if ~ (/fBlocking)
return  GUSISetPosixError(EWOULDBLOCK);
bool signal = false;
AddContext();
while  (fReadShutdown  && !finputBuffer.Valid())
if (signal = GUSIContext:Yield(true))
break;
RemoveContext();
if  (signal)
return ~ GUSISetPosixError(EINTR);
}
sendto() writesto fOutputBuffer . It is veryimportantthatthe outputbufferbe

lockedbetweenwriting the headelandwriting thedata.

(Overriddenmembeifunctionsfor GUSIMTUdpSocket Il += ) <
virtual ssize_t  sendto(const ~ GUSIGatherer & buffer, int flags, const void

* 1o,

socklen_t

addrlen);



{Memberfunctionsfor classGUSIMTUdpSocket Ill)+= (I < .-
ssize_ t  GUSIMTUdpSocket::sendto(const GUSIGatherer & buffer, int flags, const void * to, socklen_t addrlen)
{
{Sanitycheckdor GUSIMTUdpSocket::sendto() [l
(CreateUDP streamif necessarjil)
{Wait for freebufferspaceon GUSIMTUdpSocket Il

GUSIUDPHeader header;

if  (fPeerAddr.sin_port) {
header.fPeerAddr fPeerAddr.sin_addr.s_addr;
header.fPeerPort fPeerAddr.sin_port;

} else if (o) {
header.fPeerAddr
header.fPeerPort

} else
return  GUSISetPosixError(ENOTCONN);

header.fLength = (uint16_t)buffer.Length();

static_cast<const sockaddr_in  *>(to)->sin_addr.s_addr;
static_cast<const sockaddr_in  *>(to)->sin_port;

fOutputBuffer.Lock();

size_t len = sizeof(GUSIUDPHeader);
fOutputBuffer.Produce(&header, len);

len = buffer.Length();

size t offset = 0;
fOutputBuffer.Produce(buffer, len, offset);
fOutputBuffer.Release();

return  len;

}

(Sanitycheckdor GUSIMTUdpSocket::sendto()  Il= (-
if  (GUSISetPosixError(GetAsyncError()))
return  -1;
if (IGUSI_CASSERT_CLIENT('to || addrlen >= int(sizeof(sockaddr_in))))
return  GUSISetPosixError(EINVAL);
if ('GUSI_CASSERT_CLIENT(buffer.Length() < 0x10000))
return  GUSISetPosixError(EINVAL);

(Wit for freebufferspaceon GUSIMTUdpSocket Il = (-
size .t needed = buffer.Length()+8;
if  (/fBlocking && fOutputBuffer.Free() < needed)
return  GUSISetPosixError(EWOULDBLOCK);
if  (fWriteShutdown && fOutputBuffer.Free() < needed) {
if  (fOutputBuffer.Size() < needed)
return  GUSISetPosixError(EINVAL);
bool signal = false;
AddContext();
while  (!fWriteShutdown && fOutputBuffer.Free() < needed)
if (signal = GUSIContext:Yield(true))
break;
RemoveContext();
if  (signal)
return ~ GUSISetPosixError(EINTR);

}
if  (fWriteShutdown)
return  GUSISetPosixError(ESHUTDOWN);



select()  checkdor variousconditionson thesocket.

(Overriddenmembeifunctionsfor GUSIMTUdpSocket Il += ) <.
virtual bool select(bool * canRead, bool * canWrite, bool * exception);
{Memberfunctionsfor classGUSIMTUdpSocket Il += [ & | 3
bool GUSIMTUdpSocket::select(bool * canRead, bool * canWrite, bool *)

{

(Creae UDP streamif necessaylilil)

bool cond = false;
if (canRead)

if (*canRead = fReadShutdown || fAsyncError || flnputBuffer.Valid() > 0)
cond = true;
if  (canWrite)
if (*canWrite = fWriteShutdown || fAsyncError || fOutputBuffer.Free()>1600)
cond = true;

return  cond;
}
shutdown()  for writing sendsa closing notice. fOutputBuffer is lockedand
releasedsothe sendproceduras called.

(Overriddenmembeifunctionsfor GUSIMTUdpSocket Il += an -
virtual int  shutdown(int ~ how);

{Memberfunctionsfor classGUSIMTUdpSocket Il += [ & 1 3
int  GUSIMTUdpSocket::shutdown(int how)
{
if  (GUSIMTInetSocket::shutdown(how))
return  -1;
fOutputBuffer.Lock();
fOutputBuffer.Release();

return  0;



MacTCP haswaysto makeyou feel very sorry for yourselfif you don't close
streams.
(Memberfunctionsfor classGUSIMTUdpSocket Il += () <
GUSIMTUdpSocket::"GUSIMTUdpSocket()

{
if (fStream) {

UDPiopb pb;

pb.ioCRefNum
pb.csCode
pb.udpStream

GUSIMTInetSocket::Driver();
UDPRelease;
fStream;

if (fState != Closing) {
shutdown(2);

AddContext();

while (fState  != Closing)
GUSIContext::Yield(true);

RemoveContext();

}

if  (PBControlSync(ParmBIkPtr(&pb)))
return;

DisposePtr(pb.csParam.create.rcvBuff); [* there is no release pb *






Chapter 25

IP NameLookup in

{(GUSIMTNetDB. [l =
#ifndef _GUSIMTNetDB_
#define _GUSIMTNetDB_

#ifdef  GUSI_INTERNAL
#include  "GUSINetDB.h"

(Definitionof classGUSIMTNetD Bl
#endif /* GUSI_INTERNAL */
#endif /* _GUSIMTNetDB_ */

(GUSIMTNetDB.clil) =
#include  "GUSlInternal.h"
#include  "GUSIMTNetDB.h"
#include  "GUSIMTInet.n"
#include  "GUSIContext.h"
#include  <MacTCP.h>
#finclude  <sys/socket.h>
#include  <string.h>

#include  <stdlib.h>

{MacTCPDNR cod el
(Memberfunctionsfor classGUSIMTNetD Bl
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25.1 Definition of GUSIMTNt DB

(Definitionof classGUSIMTNetDBIll) = ()]
class GUSIMTNetDB : public  GUSINetDB {
public:

static  void Instantiate();
static  bool Resolver();

(Overriddenmembeifunctionsfor GUSIMTNetD Bl

private:
GUSIMTNetDB() {
GUSISpecificData<GUSIhostent, GUSIKillHostEnt> fHost;

static ~ OSErr sResolverState;

25.2 Implementation of GUSIMTNt DB

Toimplementthis,we needto includetheMacTCPDNR code,asomewhatinpleasant

operationf possible we wrapwithin ananonymousamespace.

{MacTCPDNR codell) = -
#ifdef ~ GUSI_COMPILER_HAS_NAMESPACE

namespace {
#include  <AddressXlation.h>

#include  "dnr.c"

}

#else
#include  "dnr.c"
#endif
Whena DNR call terminatesit wakesup thethreadissuingthe call.
(MacTCPDNR codelill) += -
static  pascal void DNRDone(struct hostinfo  *, ~GUSIContext * context)

{

context->Wakeup();

}
#if GENERATINGCFM
RoutineDescriptor uDNRDone =
BUILD_ROUTINE_DESCRIPTOR (uppResultProclinfo, DNRDone);
#else
#define  uDNRDone DNRDone
#endif

TheMacTCPDNR codeis installedby calling Instantiate  , whichinitializesthe
singletoninstanceof GUSINetDB.
(Memberfunctionsfor classGUSIMTNetD Bl = - -
void GUSIMTNetDB::Instantiate()
{

if  ('sInstance)
sinstance = new GUSIMTNetDB;



{Memberfunctionsfor classGUSIMTNetDBIlll)+= ;n -
OSEtrr GUSIMTNetDB::sResolverState =1,

bool GUSIMTNetDB::Resolver()

{
GUSIMTInetSocket::Driver();
if  (SResolverState = 1)
SResolverState = OpenResolver(nil);
return  !sResolverState;
}

Naturally, MacTCPkeepsits hostdatain differentstructureghanthe socketstan-
dard.

(Memberfunctionsfor classGUSIMTNetDBIll)+= an .-
static  void CopyHost(hostinfo & macHost, GUSIlhostent & unixHost)
{
[* for some reason there is a dot at the end of the name */
size_t len = strlen(macHost.cname);
if ~ (macHost.cname[len-1] ="
macHost.cname[--len] =0
len = (len+d) & 73;

unixHost.Alloc(len+NUM_ALT_ADDRS*4);

strepy(unixHost.h_name, macHost.cname);

unixHost.h_aliases[0] = NULL; /I Aliases not supported

unixHost.h_addrtype = AF_INET;

unixHost.h_length = 4,

int addrs = O;

for (int i=0; i<NUM_ALT_ADDRS&& macHost.addr[addrs]!=0; ++, ++addrs)
unixHost.h_addr_list[addrs] = unixHost.fName  + len;
len += 4;
memcpy(unixHost.h_addr_list[addrs], &macHost.addr[addrs], 4);

}

unixHost.h_addr_list{addrs] = NULL;

}
(Overriddenmembeifunctionsfor GUSIMTNetD Bl = an -

virtual hostent * gethostbyname(const char * name);



{Memberfunctionsfor classGUSIMTNetDBIN) += an < e
hostent * GUSIMTNetDB::gethostbyname(const char * name)

{
(OpenMacTCPDNROor fail lookupilil)
if ~ (Istrcmp(name, "localhost")) {
long ipaddr = gethostid();
if  (ipaddr)
return  gethostbyaddr((char *) &ipaddr,  sizeof(in_addr), AF_INET);
return  GUSISetHostError(HOST_NOT_FOUND),  static_cast<hostent *>(nil);
(Declareandinitialize macHost andunixHost [l
if  (StrToAddr(const_cast<char *>(name), &macHost, ResultUPP(&DNRDone),
reinterpret_cast<Ptr>(GUSIContext::Current())
) == cacheFault
)
do {
GUSIContext::Yield(true);
} while (macHost.rtnCode == cacheFault);
if ~ (macHost.rtnCode)
return  GUSISetMacHostError(macHost.rtnCode), static_cast<hostent *>(nil);
if (macHost.cname[0] == 0)
return  GUSISetHostError(HOST_NOT_FOUND),  static_cast<hostent *>(nil);
CopyHost(macHost,  unixHost);
return  &unixHost;
}
(OpenMacTCPDNRor fail lookupilil)= (I
if  (Resolver())
return  GUSISetHostError(NO_RECOVERY),  static_cast<hostent *>(nil);
(Declareandinitialize macHost andunixHost [Hl)= (—_—
hostInfo macHost;

GUSlhostent &  unixHost = *fHost;

for (int i=0; i<NUM_ALT_ADDRS; ++i)
macHost.addr[i] =0

(Overriddenmemberfunctionsfor GUSIMTNetD Bl += an < -
virtual hostent * gethostbyaddr(const void * addr, size_t len, int type);



{Memberfunctionsfor classGUSIMTNetDBIlll)+= ;n -
hostent * GUSIMTNetDB::gethostbyaddr(const void * addrP, size_t, int)

{
{OpenMacTCPDNRor fail looku il

(Declareandinitialize macHost andunixHost [l

ip_addr addr = *(ip_addr  *)addrP;
if (addr == 0x7F000001)
addr = static_cast<ip_addr>(gethostid());

if (AddrToName(addr,  &macHost, ResultUPP(&UDNRDone),
reinterpret_cast<Ptr>(GUSIContext::Current())

) == cacheFault
)
do {
GUSIContext::Yield(true);
} while (macHostrtnCode == cacheFault);

if ~ (macHost.rtnCode)

return  GUSISetMacHostError(macHost.rtnCode), static_cast<hostent *>(nil);

[* For some reason, the IP address wusually seems to be set to 0 *
if  (ImacHost.addr[0])

macHost.addr[0] = addr;
CopyHost(macHost,  unixHost);

return  &unixHost;

}

(Overriddenmemberfunctionsfor GUSIMTNetD Bl += an .-
virtual ~ char * inet_ntoa(in_addr inaddr);

(Memberfunctionsfor classGUSIMTNetDBIl)+= ;n .-
char * GUSIMTNetDB::inet_ntoa(in_addr inaddr)
{
GUSlhostent &  unixHost = *fHost;
sprintf(unixHost.fAddrString, "%d.%d.%d.%d",
(inaddr.s_addr >> 24) & OxFF,
(inaddr.s_addr >> 16) & OxFF,
(inaddr.s_addr >> 8) & OxFF,
inaddr.s_addr & OxFF);
return  unixHost.fAddrString;

}

(Overriddenmemberfunctionsfor GUSIMTNetD Bl += - <
virtual long gethostid();

(Memberfunctionsfor classGUSIMTNetDBI)+= - e
long GUSIMTNetDB::gethostid()

{
}

return  static_cast<long>(GUSIMTInetSocket::HostAddr());






Chapter 26

Open Transport socket
Infrastructur e

A GUSIOTSocket definesaclassof OpenTransporsocketsSincemostfamiliesdiffer
only in afew details like addressepresentationye abstracthetypical differencesn
astrategyclassGUSIOTStrategy .

(GUSIOpenTangport. Nl =
#ifndef ~_GUSIOpenTransport_
#define _GUSIOpenTransport_

#ifdef ~ GUSI_INTERNAL

#include  "GUSISocket.h"
#include  "GUSISocketMixins.h"
#finclude  "GUSIFactory.h"

#finclude  <netinet/in.h>
#finclude  <netinet/tcp.h>

#undef O_ASYNC
#undef O_NDELAY
#undef O_NONBLOCK
#undef SIGHUP

#undef SIGURG

#undef AF_INET

#undef TCP_KEEPALIVE

#include  <OpenTransport.h>
#include  <OpenTptinternet.h>

Definitionof classGUSIOTStrategy [l
Definitionof classGUSIOTFactory [l
Definitionof classGUSIOTStreamFactory [l
Definitionof classGUSIOTDatagramFactory Il
Definitionof templateGUSIO THEN)

Definitionof classGUSIOTSocket Il
Definitionof classGUSIOTStreamSocket [l
Definitionof classGUSIOTDatagramSocket [l

e s s s s P
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#endif /* GUSI_INTERNAL */

#endif /* _GUSIOpenTransport_  */

(GUSIOpenTanspat.cpllill) =
#define  GUSI_MESSAGE_LEVELL

#include  "GUSlInternal.h"
#include  "GUSIOpenTransport.h"
#include  "GUSIDiag.h"

#finclude  "GUSITimer.h"

#include  <stdlib.h>
#include  <errno.h>

#include  <algorithm>

{Asynchorousnotifier functionfor OpenTransport Il
{(Memberfunctionsfor classGUSIOTFactory Il
{Memberfunctionsfor classGUSIOTStreamFactory Il
{Memberfunctionsfor classGUSIOTDatagramFactory [l
(Memberfunctionsfor classGUSIOTStrategy [l
{Memberfunctionsfor classGUSIOTSocket Il
{Memberfunctionsfor classGUSIOTStreamSocket Il
{Memberfunctionsfor classGUSIOTDatagramSocket I

26.1 Definition of GUSIOTRcto ry and descendants

A GUSIOTFactory is anabstractlasscombininga socketcreationmechanisnwith a
strategyinstanceTo clarify our intent,we isolatethelatterin GUSIOTStrategy .

(Definitionof classGUSIOTFactory [l)= (-
class GUSIOTFactory : public GUSISocketFactory  {
public:
static bool Initialize();
protected:

virtual GUSIOTStrategy  *Strategy(int domain, int type, int protocol) =
private:
(Privatissimaof GUSIOTFactory [l

%
(Definitionof classGUSIOTStreamFactory  [ll)= (-
class GUSIOTStreamFactory : public  GUSIOTFactory {
public:
GUSISocket * socket(int domain, int type, int protocol);
%
(Definitionof classGUSIOTDatagramFactory  [Hl)= (-
class GUSIOTDatagramFactory : public  GUSIOTFactory {
public:

GUSISocket * socket(int domain, int type, int protocol);

h



26.2 Definition of GUSIOTStra te gy

A GUSIOTStrategy containsall thetricky partsof eachOpenTransporfamily.
(Definitionof classGUSIOTStrategy  [l)= (-
class GUSIOTStrategy {
public:
(Stratedc interfacesfor GUSIOTStrategy Il
protected:
(Privatissimaof GUSIOTStrategy [l
%
CreateConfiguratio n createsanappropriatéOTConfiguration . This methodis
notvirtual, asit relieson the strategymethodConfigPath

(Strategidnterfacesfor GUSIOTStrategy Hl)= ] B
OTConfiguration * CreateConfiguration();

(Privatissimaof GUSIOTStrategy [l = 1 B
virtual ~ const char * ConfigPath() =0

PackAddress corvertsa socketaddressnto an OT addressandUnpackAddress
performsthereversestep.CopyAddress copiesanaddress.
(Strategidnterfacesfor GUSIOTStrategy Hl)+= <.
virtual int PackAddress(const  void * address, socklen_t len, TNetbuf & addr, bool non_null = false)
virtual int  UnpackAddress(const ~ TNetbuf & addr, void * address, socklen_t * len) = 0;
virtual int CopyAddress(const ~ TNetbuf & from, TNetbuf & to);

0;



26.3 Definition of GUSIOT

OpenTransportllocatesanddeallocatesnanydatastructuresywhich we simplify with
asmarttemplate.Allocation worksvia classallocationoperatorswhich is a bit weird
admittedly

(Definitionof templateGUSIO TN = (]
template <class T, int tag> class GUSIOT: public T {
public:
void * operator new(size_t, EndpointRef  ref)
{ OSStatus err; return OTAlloc(ref, tag, T_ALL, &err); }

void * operator new(size_t, EndpointRef  ref, int fields)
{ OSStatus err;  return  OTAlloc(ref, tag, fields, &err); }
void operator  delete(void * 0)
{ if (o) OTFree(o, tag); }
%
template <class T, int tag> class GUSIOTAddr : public GUSIOT<T, tag> {
public:
int Pack(GUSIOTStrategy  * strategy, const void * address, socklen_t len, bool non_null=false)
{ return strategy->PackAddress(address, len, addr, non_null); }
int  Unpack(GUSIOTStrategy  * strategy, void * address, socklen_t * len)
{ return strategy->UnpackAddress(addr, address, len); }
int Copy(GUSIOTStrategy  * strategy, GUSIOTAddr<T, tag> * to)
{ return strategy->CopyAddress(addr, to->addr); }

h

typedef  GUSIOTAddr<TBind, T_BIND> GUSIOTTBInd;
typedef ~ GUSIOTAddr<TCall, T_CALL> GUSIOTTCall;
typedef  GUSIOTAddr<TUnitData, T_UNITDATA> GUSIOTTUnitData;
typedef  GUSIOTAddr<TUDEtr, T_UDERROR> GUSIOTTUDErT;
typedef ~ GUSIOT<TDiscon, T_DIS> GUSIOTTDiscon;
typedef ~ GUSIOT<TOptMgmt, T_OPTMGMT> GUSIOTTOptMgmt;



26.4 Definition of GUSIOTSek et and descendants

OpenTransportsocketsare ratherlightweight, since OT is rathersimilar to sockets
already

(Definitionof classGUSIOTSocket [Il)= (-
class GUSIOTSocket
public GUSISocket,
protected GUSISMBIocking,
protected GUSISMState,
protected GUSISMAsyncError
{
public:
{Overriddenmemberfunctionsfor GUSIOTSocket Il
protected:
GUSIOTSocket(GUSIOTStrategy ~ * strategy);

(Privatissimaof GUSIOTSocket Il

friend class GUSIOTStreamSocket;
friend class GUSIOTDatagramSocket;

h

(Definitionof classGUSIOTStreamSocket [Ill)= (-
class GUSIOTStreamSocket : public  GUSIOTSocket {
public:
(Overriddenmemberfunctionsfor GUSIOTStreamSocket Il
protected:
GUSIOTStreamSocket(GUSIOT Strategy * strategy);

(Privatissimaof GUSIOTStreamSocket Il
3

(Definitionof classGUSIOTDatagramSocket  [lil)= (-
class GUSIOTDatagramSocket : public  GUSIOTSocket {
public:
{Overriddenmemberfunctionsfor GUSIOTDatagramSocket [l
protected:
GUSIOTDatagramSocket(GUSIOTStrategy * strategy);

(Privatissimaof GUSIOTDatagramSocket Il

26.5 Implementation of GUSIOTFado ry anddescendants

(Privatissimaof GUSIOTFactory [Il)= ()
static  bool SOK;



(Memberfunctionsfor classGUSIOTFactory )= (-
bool GUSIOTFactory::sOK = false;

bool GUSIOTFactory::Initialize()

{
if  (IsOK)
SOK = lInitOpenTransport();
return  sOK;
}

Sinceall we needto know is in the GUSIOTStrategy , it often sufficessimply to
createa GUSIOTSocket . Streamanddatagransocketdiffer merelyin the descendant
theycreate.

(Privatissimaof GUSIOTStreamSocket )= (I -
friend class GUSIOTStreamFactory;

(Memberfunctionsfor classGUSIOTStreamFactory [Hl)= )
GUSISocket * GUSIOTStreamFactory::socket(int domain, int type, int protocol)
{

GUSIOTStrategy * strategy = Strategy(domain, type, protocol);
if  (Initialize() && strategy)
return  new GUSIOTStreamSocket(strategy);

else
return  static_cast<GUSISocket *>(0);

}
(Privatissimaof GUSIOTDatagramSocket [Hl)= (I -
friend class GUSIOTDatagramFactory;
{Memberfunctionsfor classGUSIOTDatagramFactory  [l)= (-
GUSISocket * GUSIOTDatagramFactory::socket(int domain, int type, int protocol)
{

GUSIOTStrategy * strategy = Strategy(domain, type, protocol);
if  (Initialize() && strategy)

return  new GUSIOTDatagramSocket(strategy);
else

return  static_cast<GUSISocket *>(0);

26.6 Implementation of GUSIOTSr at egy

GUSIOTStrategy  is mostlyabstractexcepfor theCreateConfiguration andCopyAddress

methods.

(Privatissimaof GUSIOTStrategy Il += -
OTConfiguration *  fConfig;
GUSIOTStrategy() . fConfig(nil) {

virtual “GUSIOTStrategy();



{Memberfunctionsfor classGUSIOTStrategy )= an -
OTConfiguration * GUSIOTStrategy::CreateConfiguration()

{
if  ('fConfig)
fConfig = OTCreateConfiguration(ConfigPath());
return  OTCloneConfiguration(fConfig);
}
GUSIOTStrategy::"GUSIOT Strategy()
{
if  (fConfig)
OTDestroyConfiguration(fConfig);
}

While you might haveto overridethis for sophisticatechddresseghis shoulddo
for most.

(Memberfunctionsfor classGUSIOTStrategy Hl)+= - <
int  GUSIOTStrategy::CopyAddress(const TNetbuf & from, TNetbuf & to)
{
memcpy(to.buf, ~ from.buf,  tolen = from.len);
return  0;
}

26.7 Implementation of GUSIOTSak et

OpenTranspormaycall thisroutinefor dozensanddozensf differentreasonsPretty
mucheverycall resultsin awakeupof thethreadsattachedo thesocket.We savesome
of themoreinterestingeventsn bitsets.in MopupEvents .

(Privatissimaof GUSIOTSocket Il = (- .-
uintl6_t fNewEvent;

uintl6_t fCurEvent;

uintl6_t fEvent;

uint32_t fNewCompletion;

uint32_t fCurCompletion;

uint32_t fCompletion;

friend  pascal void GUSIOTNotify(GUSIOTSocket  *, OTEventCode, OTResult, void *);
(Privatissimaof GUSIOTStreamSocket [l += ;n .-
friend  pascal void GUSIOTNotify(GUSIOTSocket  *, OTEventCode, OTResult, void *);
(Initialize fieldsof GUSIOTSocket Ill)= (I -
fNewEvent =0

fEvent =0

fNewCompletion =0

fCompletion =0



(Asynchonowsnotifier functionfor OpenTranspat Il = )
inline  uint32_t  CompleteMask(OTEventCode  code)

{
}

pascal void GUSIOTNotify(
GUSIOTSocket * sock, OTEventCode code, OTResult result, void *cookie)

return 1 << (code & Ox1F);

{
GUSIOTStreamSocket * ss = dynamic_cast<GUSIOTStreamSocket *>(sock);

switch  (code & 0x7f000000L) {
case 0:
sock->fNewEvent  |= code;
break;
case KCOMPLETEEVENT:
if ((code & OxOOFFFFEO))
sock->fNewCompletion |= CompleteMask(code);
if (code == T_OPENCOMPLETE)
sock->fEndpoint = static_cast<EndpointRef>(cookie);
break;
}
switch  (result) {
case KOTLooOKErT:
sock->SetAsyncPosixError(kOTLooKErr);
break;
default:
sock->SetAsyncMacError(result);

}
sock->Wakeup();

}
To avoidraceconditionswith the notifier, we sometimeseeda lock.

(Privatissimaof GUSIOTSocket )+ = & 1 3
class Lock {
public:
Lock(EndpointRef end) . fEndpoint(end) { OTEnterNotifier(fEndpoint);
“Lock() { OTLeaveNotifier(fEndpoint);
private:
EndpointRef  fEndpoint;
%
For someeventswe haveto takeafollowup actionata morecornvenienttime.

(Privatissimaof GUSIOTSocket )+ = & 1 3
virtual  void MopupEvents();



{Memberfunctionsfor classGUSIOTSocket )= - -
void GUSIOTSocket::MopupEvents()
{

{
Lock lock(fEndpoint);

fEvent |= (fCurEvent
fCompletion |=  (fCurCompletion
fNewEvent = 0
fNewCompletion 0;

fNewEvent);
fNewCompletion);

}

if (fCurEvent & T_UDERR){
GUSIOTTUDErr *  udErr = new (fEndpoint) GUSIOTTUDETT,

if  ('OTRcvUDErr(fEndpoint, udgrr)  && udErr)
SetAsyncMacError(udErr->error);

delete  udErr;

}
if (fCurEvent & (T_DISCONNECT| T_ORDREL)) {
fReadShutdown = true;
}
}

GUSIOTSocket createsanasynchronousndpointfor theappropriaterovider

(Privatissimaof GUSIOTSocket Il += an -
GUSIOTStrategy  * fStrategy;
EndpointRef fEndpoint;
linger fLinger;

(Initialize fieldsof GUSIOTSocket Il += an < .-
fStrategy = strategy;
fEndpoint = nil;
fLinger.|_onoff false;
fLinger.l_linger= 0;



{Memberfunctionsfor classGUSIOTSocket Il += an < e
GUSIOTSocket::GUSIOTSocket(GUSIOTStrategy * strategy)

{
(Initialize fieldsof GUSIOTSocket Il
SetAsyncMacError(
OTAsyncOpenEndpoint(
fStrategy->CreateConfiguration(),
0, nil,
reinterpret_cast<OTNotifyProcPtr>(GUSIOTNotify),
this));
AddContext();
MopupEvents();
while  (IfAsyncError && I(fCompletion & CompleteMask(T_OPENCOMPLETE))) {
GUSIContext::Yield(true);
MopupEvents();
}
RemoveContext();
if ~ (fEndpoint)
GUSISetPosixError(GetAsyncError());
}

Thedestructotearsdownthe connectiorasgracefullyaspossiblelt alsorespects
thelinger settings.
(Privatissimaof GUSIOTSocket Il)+= () <N .-
virtual ~ void close();
virtual ~ "GUSIOTSocket();

(Memberfunctionsfor classGUSIOTSocket Il += an <.
void GUSIOTSocket::close()
{
if  (OTGetEndpointState(fEndpoint) I= T_IDLE) ({
(Disconnecthe GUSIOTSocket , dammi il
}
Unbind();

OTCloseProvider(fEndpoint);

GUSISocket::close();
}

GUSIOTSocket::"GUSIOTSocket()
{

}

delete  fSockName;



Underdesperateircumstancesye arepreparedo employquite a bit of violence
to disconnecthe socket.

(Disconnecthe GUSIOTSocket , dammi{ilil)= ()]

fCompletion &= “(CompleteMask(T_DISCONNECTCOMPLETE));

GUSIOTTCall * call = new (fEndpoint, 0) GUSIOTTCall;

SetAsyncMacError(OTSndDisconnect(fEndpoint, call));

delete call;

AddContext();

MopupEvents();

while  (IfAsyncError && I(fCompletion & CompleteMask(T_DISCONNECTCOMPLETE))) {
GUSIContext::Yield(true);
MopupEvents();

}

RemoveContext();

fAsyncError = 0;

Clone createsinothersocketof thesameclass.

(Privatissimaof GUSIOTSocket [Ill)+= (I < .-
virtual GUSIOTSocket * Clone() = 0;
At thetime the socketfunctionbind is called,we arenotreally readyyet to call
OTBind, butif we don’t call it, we can'treportwhetherthe addressvasfree.
(Privatissimaof GUSIOTSocket Il += (I < .-

GUSIOTTBInd * fSockName;
int  BindToAddress(GUSIOTTBind  * addr);

(Initialize fieldsof GUSIOTSocket Il += (K ]
fSockName = nil;

(Overriddenmemberfunctionsfor GUSIOTSocket Il = [ B
virtual int bind(void  * name, socklen_t namelen);

(Memberfunctionsfor classGUSIOTSocket Il += ;n .-
int  GUSIOTSocket::bind(void * name, socklen_t namelen)
{

if ~ (fSockName)
return  GUSISetPosixError(EINVAL);

int res = -1
GUSIOTTBind *  inName = new (fEndpoint) GUSIOTTBInd,;
if  ('inName)
return  GUSISetPosixError(ENOMEM);
if  (inName->Pack(fStrategy, name, namelen))
goto freelnName;
inName->glen = 0;

res = BindToAddress(inName);
freeInName:
delete  inName;

return  res;



{Memberfunctionsfor classGUSIOTSocket Il += an < e
int  GUSIOTSocket::BindToAddress(GUSIOTTBind * addr)
{
fSockName = new (fEndpoint) GUSIOTTBInd,;
if  (/fSockName)
return  GUSISetPosixError(ENOMEM);
fCompletion &= "CompleteMask(T_BINDCOMPLETE);
SetAsyncMacError(OTBind(fEndpoint, addr, fSockName));
AddContext();
MopupEvents();
while  (IfAsyncError && I(fCompletion & CompleteMask(T_BINDCOMPLETE))) {
GUSIContext::Yield(true);
MopupEvents();
}
RemoveContext();
if  (GUSISetPosixError(GetAsyncError())) {
delete  fSockName;
fSockName = nil;

return  -1;
} else
return  0;

}
OpenTransportakesunbindinga lot moreserioughanMacTCP

(Privatissimaof GUSIOTSocket )+ = -
void  Unbind();

(Memberfunctionsfor classGUSIOTSocket Il += an < e
void GUSIOTSocket::Unbind()
{
fCompletion &= “(CompleteMask(T_BINDCOMPLETE) | CompleteMask(T_UNBINDCOMPLETE));
SetAsyncMacError(OTUnbind(fEndpoint));
AddContext();
MopupEvents();
while  (IfAsyncError && I(fCompletion & CompleteMask(T_UNBINDCOMPLETE))) {
GUSIContext::Yield(true);
MopupEvents();
}
RemoveContext();
fAsyncError = 0;

}

getsockname andgetpeername unpackthe storedaddressesNote thatthe reac-
tiontonil addresses abit different.

(Overriddenmemberfunctionsfor GUSIOTSocket Ill)+= an < e
virtual int getsockname(void  * name, socklen_t * namelen);
{Memberfunctionsfor classGUSIOTSocket Il += an <.
int  GUSIOTSocket::getsockname(void * name, socklen_t * namelen)
{

if  (ifSockName)
BindToAddress(nil);

return  fSockName->Unpack(fStrategy, name, namelen);



shutdown() justdelegateso GUSISMState .

(Overriddenmemberfunctionsfor GUSIOTSocket Il += ) < .-
virtual int  shutdown(int ~ how);

(Memberfunctionsfor classGUSIOTSocket Il += an .-
int  GUSIOTSocket::shutdown(int how)
{

if (IGUSI_SASSERT_CLIENT(how >= 0 && how < 3, "shutdown: 0,1, or 2\n")
return  GUSISetPosixError(EINVAL);

switch  (how) {

case SHUT_RD:

case SHUT_RDWR:
Unbind();

}

GUSISMState::Shutdown(how);

return  0;
}
fentl)  handlegheblockingsupport.
(Overriddenmemberfunctionsfor GUSIOTSocket Il += ) < .-
virtual int  fentl(int cmd, va_list  arg);
(Memberfunctionsfor classGUSIOTSocket Il += an .-
int  GUSIOTSocket::fentl(int cmd, va_list  arg)
{
int result;
if  (GUSISMBIlocking::DoFcntl(&result, cmd, arg))
return  result;
GUSI_ASSERT_CLIENT(false,  ("fentl: illegal request  %d\n", cmd));
return  GUSISetPosixError(EOPNOTSUPP);
}
ioctl)  dealswith blockingsupportandwith FIONREAD
(Overriddenmemberfunctionsfor GUSIOTSocket Il += ) <.

virtual int ioctl(unsigned int request, va_list arg);



{Memberfunctionsfor classGUSIOTSocket Il += an < e

int  GUSIOTSocket::ioctl(unsigned int request, va_list arg)
{
int  result;
if  (GUSISMBIocking::Doloctl(&result, request,  arg))
return  result;
if (request == FIONREAD) {
size_t res;
if  (OTCountDataBytes(fEndpoint, &res))
res = 0;
*va_arg(arg, size t *) = res;
return  0;
}
GUSI_ASSERT_CLIENT(false,  ("ioctl: illegal request  %d\n", request));
return ~ GUSISetPosixError(EOPNOTSUPP);
}
getsockopt andsetsockopt areavailablefor avarietyof options.
(Overriddenmemberfunctionsfor GUSIOTSocket Ill)+= an < e

virtual int  getsockopt(int level, int optname, void *optval,  socklen_t * optlen);



{Memberfunctionsfor classGUSIOTSocket ll)+= an .-

int  GUSIOTSocket::getsockopt(int level, int optname, void ‘*optval,  socklen_t * optlen)
{

int result;

MopupEvents();

if (GUSISMAsyncError::DoGetSockOpt(&result, level,  optname, optval, optlen))

return  result;

TOptMgmt optReq;

Uint8 optBuffer[ kOTOptionHeaderSize ~ + sizeof(struct linger) J;
TOption* opt = (TOption*)optBuffer;

int len;

optReq.flags = T_CURRENT;

optReq.opt.buf = (UInt8*)  optBuffer;

opt->level = XTI_GENERIC;

opt->name = optname;

switch  (level)  {
case SOL_SOCKET:
switch  (optname) {
case SO_KEEPALIVE:
len = sizeof(struct t_kpalive);
break;
case SO_DEBUG:
case SO_RCVBUF:
case SO_SNDBUF:
case SO_RCVLOWAT:
case SO_SNDLOWAT:
len = 4;
break;
case SO_LINGER:
memcpy(optval,  &fLinger,  sizeof(struct linger));

return  0;
default:
goto notSupported;
}
break;
case |IPPROTO_TCP:
switch  (optname) {
case TCP_KEEPALIVE:
opt->name = OPT_KEEPALIVE;

len = sizeof(struct t_kpalive);
break;
default:
goto notSupported;
}
break;
default:

goto notSupported;



}

optReq.opt.len = opt->len = kOTOptionHeaderSize+len;
if  (GUSISetMacError(OTOptionManagement(fEndpoint, &optReq, &optReq)))
return  -1;

switch  (optname) {
case TCP_KEEPALIVE:

if (level == IPPROTO_TCP)
*(int ~ *)optval = reinterpret_cast<t_kpalive *>(opt->value)->kp_timeout*60;
else
*(int  *)optval = reinterpret_cast<t_kpalive *>(opt->value)->kp_onoff;
*optlen = 4;
break;
default:
memcpy(optval,  opt->value, len);
*optlen = len;
}
return  0;
notSupported:
GUSI_ASSERT_CLIENT(false,  ("getsockopt: illegal request  %d\n", optname));
return  GUSISetPosixError(EOPNOTSUPP);
}
(Overriddenmemberfunctionsfor GUSIOTSocket Ill)+= an <

virtual int  setsockopt(int level, int optname, void *optval,  socklen_t  optlen);



{Memberfunctionsfor classGUSIOTSocket ll)+= an .-

int  GUSIOTSocket::setsockopt(int level, int optname, void *optval,  socklen_t)
{

MopupEvents();

TOptMgmt optReq;

Uint8 optBuffer[ kOTOptionHeaderSize ~ + sizeof(struct linger)

TOption* opt = (TOption*)optBuffer;

t_kpalive kpal = {1, 120}

int len;

optReq.flags = T_NEGOTIATE;

optReq.opt.buf = (UInt8*)  optBuffer;

opt->level = INET_IP;

opt->name = optname;

switch  (level)  {
case SOL_SOCKET:
switch  (optname) {
case SO_KEEPALIVE:
len
kpal.kp_onoff
optval
break;
case SO_DEBUG:
case SO_RCVBUF:
case SO_SNDBUF:
case SO_RCVLOWAT:
case SO_SNDLOWAT:
len = 4;
break;
case SO_LINGER:
memcpy(&fLinger,  optval,  sizeof(struct linger));
break;
default:
goto notSupported;

sizeof(struct t_kpalive);
*reinterpret_cast<int *>(optval);
&kpal;

}

break;
case |IPPROTO_TCP:

switch  (optname) {

case TCP_KEEPALIVE:
len
kpal.kp_timeout
optval
break;

default:
goto notSupported;

sizeof(struct t_kpalive);
(*reinterpret_cast<int *>(optval) + 30) / 60;
&kpal;

}

break;
default:
goto notSupported;

}
optReq.opt.len = opt->len = kOTOptionHeaderSize+len;



memcpy(opt->value, optval, len);

return  GUSISetMacError(OTOptionManagement(fEndpoint,
notSupported:
GUSI_ASSERT_CLIENT(false,  ("setsockopt: illegal

return  GUSISetPosixError(EOPNOTSUPP);
}

OpenTransporsocketdmplementsocketstyle calls.

(Overriddenmemberfunctionsfor GUSIOTSocket Ill)+=
virtual bool  Supports(ConfigOption config);

{Memberfunctionsfor classGUSIOTSocket Il +=

bool GUSIOTSocket::Supports(ConfigOption config)
{

return  config == kSocketCalls;
}

&optReq,  &optReq));

request  %d\n", optname));

a <

- <.

26.8 Implementation of GUSIOT3r eamScket

GUSIOTStreamSocket s haveto be connectedndsenddatain acontinuousstream.

(Memberfunctionsfor classGUSIOTStreamSocket [Il)=
GUSIOTStreamSocket::GUSIOT StreamSocket(GUSIOTStrategy
GUSIOTSocket(strategy)

{

}
Clone createsanothersocketof thesameclass.

(Overriddenmemberfunctionsfor GUSIOTStreamSocket [Hl)=
virtual GUSIOTSocket * Clone();

(Initialize fieldsof GUSIOTStreamSocket [l

{Memberfunctionsfor classGUSIOTStreamSocket Hl)+=
GUSIOTSocket * GUSIOTStreamSocket::Clone()

{
}

(Overriddenmemberfunctionsfor GUSIOTStreamSocket [Hl)+=
virtual void  close();
"GUSIOTStreamSocket();

return  new GUSIOTStreamSocket(fStrategy);

- .-
* strategy)

() <.

- .-



{Memberfunctionsfor classGUSIOTStreamSocket Hl)+= an .-

void GUSIOTStreamSocket::close()

{
OTSndOrderlyDisconnect(fEndpoint);

GUSITimer lingerer;

if  (fLinger.|_onoff)
lingerer.Sleep(fLinger.l_linger1000+1);

AddContext();
MopupEvents();
while  (OTGetEndpointState(fEndpoint) > T_IDLE)
if ~ (fLinger.|_onoff && llingerer.Primed()) Il Linger timer
break;
else if (GUSIContext:Yield(true))
break;
else
MopupEvents();
RemoveContext();

GUSIOTSocket::close();
}

GUSIOTStreamSocket::"GUSIOTStreamSocket()
{

}
Streamsocketdncludea mopupactionfor connectanddisconnect.

delete  fPeerName;

(Overriddenmemberfunctionsfor GUSIOTStreamSocket 1l += an .-

virtual ~ void MopupEvents();



{Memberfunctionsfor classGUSIOTStreamSocket Hl)+= an <.
void GUSIOTStreamSocket::MopupEvents()

{
GUSIOTSocket::MopupEvents();
if (fCurEvent & T_CONNECT){
GUSI_MESSAGE(("Connect\n"));
OTRcvConnect(fEndpoint, fPeerName);
if (fCurEvent & T_ORDREL){
OTRcvOrderlyDisconnect(fEndpoint);
GUSI_MESSAGE(("Orderly  Disconnect\n"));
}
if (fCurEvent & T_DISCONNECT){
GUSIOTTDiscon * discon = new (fEndpoint) GUSIOTTDiscon;
OTRcvDisconnect(fEndpoint, discon);
if (discon) {
GUSI_MESSAGE(("Disconnect ~ %d\n", XTI20SStatus(discon->reason)));
SetAsyncMacError(XTI20SStatus(discon->reason));
delete  discon;
} else {
GUSI_MESSAGE(("Disconnect\n"));
}
}
}

listen is a bit embarassinghecauseave alreadycommittedourselvego a queue
lengthof 0, sowe haveto unbindandrebindourselves.

(Overriddenmembeifunctionsfor GUSIOTStreamSocket Il += an <.
virtual int  listen(int glen);
{Memberfunctionsfor classGUSIOTStreamSocket Hl)+= an <.
int  GUSIOTStreamSocket::listen(int queuelLength)
{
Unbind();
(FudgequeueLength )
fSockName->glen = queuelength;
SetAsyncMacError(OTBind(fEndpoint, fSockName, nil));
AddContext();
MopupEvents();

while  (IfAsyncError && I(fCompletion & CompleteMask(T_BINDCOMPLETE))) {
GUSIContext::Yield(true);
MopupEvents();

}

RemoveContext();

return  GUSISetPosixError(GetAsyncError());



For someweird reasonBSD multipliesqueudengthswith afudgefactor.

(FudgequeueLength [l)= )
if (queueLength < 1)
queueLength = 1,
else if (queueLength > 4)
queueLength = §;
else
queuelLength = ((queueLength  * 3) >> 1) + 1,

Thepeeraddres$or aGUSIOTStreamSocket is storedn aGUSIOTTCall structure.

(Privatissimaof GUSIOTStreamSocket [l += an < .-
GUSIOTTCall * fPeerName;

(Initialize fieldsof GUSIOTStreamSocket )= -
fPeerName = nil;
(Overriddenmemberfunctionsfor GUSIOTStreamSocket Il += an <.
virtual int getpeername(void  * name, socklen_t * namelen);
(Memberfunctionsfor classGUSIOTStreamSocket Il = an -
int  GUSIOTStreamSocket::getpeername(void * name, socklen_t * namelen)
{
MopupEvents();

if  (/fPeerName)
return  GUSISetPosixError(ENOTCONN);
return  fPeerName->Unpack(fStrategy, name, namelen);

}

accept maybecomeguitecomplex becauseonnectiongouldnest. Thelistening
socketcallsOTListen , queuesandidatedy theirfNextListener  field, andthentrys
calling OTAccept onthefirst candidate.
(Overriddenmemberfunctionsfor GUSIOTStreamSocket Il += an < .-
virtual GUSISocket * accept(void  * address, socklen_t * addrlen);

(Privatissimaof GUSIOTStreamSocket [Hl)+= . <.
GUSIOTStreamSocket  * fNextListener;
GUSIOTStreamSocket  * fLastListener;

(Initialize fieldsof GUSIOTStreamSocket Hl)+= - <
fNextListener = nil;
fLastListener = nil;



{Memberfunctionsfor classGUSIOTStreamSocket Hl)+= an < e

GUSISocket * GUSIOTStreamSocket::accept(void * address, socklen_t * addrlen)
{
MopupEvents();
bool mustListen = false;
for () |
if (mustListen || !fNextListener) {
(Call OTListen andqueuea candidateiil
mustListen = false;

if  (fNextListener) {
(Call OTAccept andreturn  if successfUll)

}
}
}
(Call OTListen andqueuea candidatdiil)= (-
GUSIOTTCall * call = new (fEndpoint) GUSIOTTCall;
if (lcall)

return  GUSISetPosixError(ENOMEM),  static_cast<GUSISocket *>(0);
OTResult  err;

bool signal = false;
AddContext();
for () {
err = OTListen(fEndpoint, call);
if  (/fBlocking || (err != kOTNoDataErr))
break;
if (signal = GUSIContext:Yield(true))
break;
}
RemoveContext();

(return  anappropriateerror if GUSIOTSocket::accept  failed Il

GUSIOTStreamSocket * candidate = dynamic_cast<GUSIOTStreamSocket *>(Clone());
candidate->fPeerName = call;

if  (fNextListener)

fNextListener = candidate;
else
fLastListener->fNextListener = candidate;
fLastListener = candidate;
(return  anappropriateerror if GUSIOTSocket::accept  failedil) = ()
if  (signal)
return ~ GUSISetPosixError(EINTR), static_cast<GUSISocket *>(0);
if (err) {
delete call;

if  (err==kOTNoDataErr)
GUSISetPosixError(EWOULDBLOCK);
else
GUSISetMacError(err);

return  static_cast<GUSISocket *>(0);



(Call OTAccept andreturn if successfUl)= (-
GUSIOTSocket * sock = fNextlListener;
fCompletion &= “(CompleteMask(T_ACCEPTCOMPLETE));
SetAsyncMacError(OTAccept(fEndpoint, fNextListener->fEndpoint, fNextListener->fPeerName));
AddContext();
MopupEvents();
while  ('fAsyncError && (fCompletion & CompleteMask(T_ACCEPTCOMPLETE))) {
GUSIContext::Yield(true);
MopupEvents();
}
RemoveContext();
switch  (GetAsyncError()) {
case KOTLoOKErT:
switch  (OTLook(fEndpoint)) {

case T_LISTEN: /I Another connection  has arrived
mustListen = true;
continue;

case T_DISCONNECT: Il Peer disconnected  already
goto deleteCandidate;

}

break;

case O0:

fNextListener = fNextListener->fNextListener;

sock->getpeername(address, addrlen);

sock->fSockName = new (fEndpoint) GUSIOTTBInd,;

if (sock->fSockName  && !fSockName->Copy(fStrategy, sock->fSockName))

return  sock;

/I Fall  through

default:
deleteCandidate:
fNextListener = fNextListener->fNextListener;
delete  sock;
}
connect is comparativelysimple.
(Overriddenmemberfunctionsfor GUSIOTStreamSocket [l += ;n -

virtual int connect(void  * address, socklen_t  addrlen);



{Memberfunctionsfor classGUSIOTStreamSocket Hl)+= an <.

int  GUSIOTStreamSocket::connect(void * address, socklen_t  addrlen)
{

MopupEvents();

OTResult res = 0;
restart:

switch  (OTGetEndpointState(fEndpoint)) {

case T_OUTCON:
if  ('fBlocking)
return  GUSISetPosixError(EALREADY);
break;
case T_UNBND:
if  (BindToAddress(nil))

return  -1;
/I Fall  through
case T_IDLE:

fPeerName = new (fEndpoint) GUSIOTTCall;
if (fPeerName)
return  GUSISetPosixError(GetAsyncError());
if  (fPeerName->Pack(fStrategy, address, addrlen,  true))
goto freePeerName;
fEvent &= "(T_CONNECT|T_DISCONNECT);
res = OTConnect(fEndpoint, fPeerName, nil);
MopupEvents();
break;
default:
return  GUSISetPosixError(EISCONN);

}
if  ('fBlocking && !(fEvent & (T_CONNECT|T_DISCONNECT)))
return  GUSISetPosixError(EINPROGRESS);
{
bool signal = false;
AddContext();
MopupEvents();
while (Isignal  && !(fEvent & (T_CONNECT|T_DISCONNECT))) {
signal = GUSIContext:Yield(true);
MopupEvents();

RemoveContext();
if  (signal)
return ~ GUSISetPosixError(EINTR);

if (fEvent & T_CONNECT)

return  0;
GUSISetPosixError(GetAsyncError());
freePeerName:

delete  fPeerName;
fPeerName = nil;

return  -1;



Datatransferis simpleaswell. Hereis theversionfor streamprotocols.

flags, void * from,

(Overriddenmemberfunctionsfor GUSIOTStreamSocket [l += an .-
virtual ~ ssize_t  recvfrom(const GUSIScatterer & buffer, int flags, void * from, socklen_t
(Memberfunctionsfor classGUSIOTStreamSocket Hl)+= an .-
ssize_ t  GUSIOTStreamSocket::recvfrom(const GUSIScatterer & buffer, int
{
MopupEvents();
OTFlags otflags;
uintl6_t  exp = fEvent & T_EXDATA;
fEvent "= exp;
OTResult res = OTRcv(fEndpoint, buffer.Buffer(), buffer.Length(), &aotflags)
if (res == kOTNoDataErr) {
if  (GUSISetPosixError(GetAsyncError()))
return  -1;
if (fReadShutdown)
return  0;
if  ('fBlocking)
return ~ GUSISetPosixError(EWOULDBLOCK);
bool signal = false;
AddContext();
MopupEvents();
while (res == kOTNoDatakErr && !(res = fAsyncError)) {
signal = GUSIContext::Yield(true);
MopupEvents();
if  (signal)
break;
res = OTRcv(fEndpoint, buffer.Buffer(), buffer.Length(), &aotflags);
}
RemoveContext();
if  (signal)
return ~ GUSISetPosixError(EINTR);
}
if (res < 0)
return  GUSISetMacError(res);
else
buffer.SetLength(res);
if  (from)
fPeerName->Unpack(fStrategy, from,  fromlen);
if (exp && (otflags & (T_EXPEDITED|T_MORE)) != T_EXPEDITED) {
fEvent |= exp;
}
return  res;
}
(Overriddenmembeifunctionsfor GUSIOTStreamSocket 1l += ;n .-
virtual ssize_t  sendto(const GUSIGatherer & buffer, int flags, const void * to,

socklen_t

* fromlen);

socklen_t

tolen);

* fromlen)



{Memberfunctionsfor classGUSIOTStreamSocket Hl)+= an <.

ssize_t  GUSIOTStreamSocket::sendto(const GUSIGatherer & buffer, int flags, const void * to, socklen_
{
MopupEvents();
if  (GUSISetPosixError(GetAsyncError()))
return  -1;
long done= O0;
char * buf = static_cast<char *>(buffer.Buffer());
long len = buffer.Length();
while  (len) {
OTResult res = OTSnd(fEndpoint, buf, len, 0);
if (res <= 0)

if (res == kOTFlowErr) {
if  ('fBlocking)
return  done ? done : GUSISetPosixError(EWOULDBLOCK);
AddContext();
bool signal = GUSIContext::Yield(true);
MopupEvents();
RemoveContext();
if  (signal)
return  done ? done : GUSISetPosixError(EINTR);
} else
return  GUSISetMacError(res);
else {
buf += res;
len -= res;
done+= res;
}
}
return  buffer.Length();
}

select for streamsocketdnterminglesdatainformationandconnectiorinforma-
tion asusual.

(Overriddenmembeifunctionsfor GUSIOTStreamSocket Il += an <.
virtual bool select(bool * canRead, bool * canWrite, bool * except);



{Memberfunctionsfor classGUSIOTStreamSocket Hl)+= an .-

bool GUSIOTStreamSocket::select(bool * canRead, bool * canWrite, bool * except)
{
MopupEvents();
bool res = false;
OTResult state = OTGetEndpointState(fEndpoint);
if (canRead) {
size_t SzZ;
if (*canRead =
fReadShutdown /I EOF
|| fAsyncError /I Asynchronous error
|| (!OTCountDataBytes(fEndpoint, &sz) && sz) /I Data available
|| state == T_INCON /I Connection  pending
|| fNextListener /I Connection  pending
)
res = true;
}
if  (canWrite)
if  (fWriteShutdown || fAsyncError)
res = *canWrite = true;
else
switch  (state)  {
case T_DATAXFER:
case T_INREL:
*canWrite = true;
res = true;
break;
default:
*canWrite = false;
}
if  (except)
if (*except = (fEvent & T_EXDATA) != 0)
res = true;
return  res;
}
shutdown() for streamsocketshasto sendanorderlydisconnect.
(Overriddenmemberfunctionsfor GUSIOTStreamSocket [l += () <
virtual int  shutdown(int ~ how);
(Memberfunctionsfor classGUSIOTStreamSocket [Hl)+= () e
int  GUSIOTStreamSocket::shutdown(int how)
{

switch  (how) {

case SHUT_WR:

case SHUT_RDWR:
OTSndOrderlyDisconnect(fEndpoint);

}

return  GUSIOTSocket::shutdown(how);



26.9 Implementation of GUSIOTt agra mScket

GUSIOTDatagramSocket s don’t needto beconnected.

(Memberfunctionsfor classGUSIOTDatagramSocket [l =
GUSIOTDatagramSocket::GUSIOTDatagramSocket(GUSIOTStrategy
. GUSIOTSocket(strategy)

{

}
Clone createsanothersocketof thesameclass.
(Overriddenmemberfunctionsfor GUSIOTDatagramSocket [l =
virtual GUSIOTSocket * Clone();
(Memberfunctionsfor classGUSIOTDatagramSocket Il 4=
GUSIOTSocket * GUSIOTDatagramSocket::Clone()
{

}

(Overriddenmemberfunctionsfor GUSIOTDatagramSocket [l +=
"GUSIOTDatagramSocket();

(Memberfunctionsfor classGUSIOTDatagramSocket Il 4=
GUSIOTDatagramSocket::"GUSIOTDatagramSocket()

(Initialize fieldsof GUSIOTDatagramSocket )

return  new GUSIOTDatagramSocket(fStrategy);

delete  fPeerName;
}
Datagransocketamight beboundat ratherarbitrarytimes.

(Privatissimaof GUSIOTDatagramSocket [Hl)+=
int  BindlfUnbound();

{Memberfunctionsfor classGUSIOTDatagramSocket Il 4=
int  GUSIOTDatagramSocket::BindIfUnbound()

(- -
* strategy)

() - -

() - -

() S -

() - -

{
if  (OTGetEndpointState(fEndpoint) == T_UNBND)
return  BindToAddress(nil);
return  0;
}
Thepeeraddressor aGUSIOTDatagramSocke t is storedin aGUSIOTTBind struc-
ture.
(Privatissimaof GUSIOTDatagramSocket [Hl)+= - <.
GUSIOTTBIind *  fPeerName;
(Initialize fieldsof GUSIOTDatagramSocket  [Illl) = (_—
fPeerName = nil;
(Overriddenmemberfunctionsfor GUSIOTDatagramSocket [l += () <D -
virtual int getpeername(void  * name, socklen_t * namelen);
(Memberfunctionsfor classGUSIOTDatagramSocket Il 4= (D -
int  GUSIOTDatagramSocket::getpeername(void * name, socklen_t * namelen)

{
if (/fPeerName)
return  GUSISetPosixError(ENOTCONN);
return  fPeerName->Unpack(fStrategy, name, namelen);



A datagransocketcanconnect asmanytimesasit wants.

(Overriddenmembeifunctionsfor GUSIOTDatagramSocket [l += [ & ] 3
virtual int connect(void  * address, socklen_t addrlen);

(Memberfunctionsfor classGUSIOTDatagramSocket [Hll)+= ) <.
int  GUSIOTDatagramSocket::connect(void * address, socklen_t addrlen)
{
MopupEvents();
if  (BindIfUnbound())
return -1,

if (ifPeerName)  {
fPeerName = new (fEndpoint) GUSIOTTBInd;
if  (/fPeerName)
return  GUSISetPosixError(ENOMEM);

if ~ (fPeerName->Pack(fStrategy, address, addrlen,  true)) {
delete  fPeerName;
fPeerName = nil;

return -1,

}

return  0;

}
Datagranprotocolsuseslightly differentcallsfor datatransfers.
(Overriddenmembeifunctionsfor GUSIOTDatagramSocket [l += [ & 1 3

virtual ~ ssize_t  recvfrom(const GUSIScatterer & buffer, int flags, void * from,

socklen_t

* fromlen);



{Memberfunctionsfor classGUSIOTDatagramSocket [l += K ] 3

ssize_ t  GUSIOTDatagramSocket::recvfrom(const GUSIScatterer & buffer, int flags, void * from, socklen
{

MopupEvents();

GUSIOTTUnitData * data = new (fEndpoint, T_ADDR|T_OPT) GUSIOTTUnitData;

if ('data)

return  GUSISetPosixError(ENOMEM);

data->udata.len = data->udata.maxlen = buffer.Length();

data->udata.buf = static_cast<UInt8 *>(buffer.Buffer());
retry:

OTFlags otflags;
OTResult res;
while ((res = OTRcvUData(fEndpoint, data, &otflags)) == kOTNoDataErr) {
if  (GUSISetPosixError(GetAsyncError()))
res = -1;
else if (fReadShutdown)
res = 0;
else if (!fBlocking)
res = GUSISetPosixError(EWOULDBLOCK);
else {
AddContext();
bool signal = GUSIContext::Yield(true);
MopupEvents();
RemoveContext();
if  (signal)
return ~ GUSISetPosixError(EINTR);
continue;

goto killDataAndReturn;

}
if (res < 0) {

GUSISetMacError(res);
res = -1;
} else {
(Compaereceivedaddresto storedpeeraddres il
if  (from)
data->Unpack(fStrategy, from,  fromlen);

}
if (res >=0) {
res = buffer.SetLength(data->udata.len);
(Readrestof datagramif bufferallocationwastoo stingyillll)
}
killDataAndReturn:
data->udata.buf = nil;
delete data;
return  res;



If we calledconnect onthesocketwe wantto restrictpeeraddresses.
(Comparereceived addresgo storedpeeraddre Sl = (]
if (fPeerName)
if  (memcmp(
fPeerName->addr.buf, data->addr.buf,
min(fPeerName->addr.len, data->addr.len))

goto retry; // No match
OpenTransportequiresoneto readthe entiredatagramsoif therewasarest,we
useatemporanpuffer. This partmaybe calledrecursively
(Readrestof datagramif bufferallocationwastoo sting il = (I

if (otflags & T_MORE) {
char * buf = new char[1024];

recvfrom(GUSIScatterer(buf, 1024), 0, nil, nil);
}
sendto needseitheravalidto addres®r astoredpeeraddressetby connect .
(Overriddenmemberfunctionsfor GUSIOTDatagramSocket [l 1= (N < -

virtual  ssize_t  sendto(const =~ GUSIGatherer & buffer, int flags, const void

* 1o,

socklen_t

tolen);



(Memberfunctionsfor classGUSIOTDatagramSocket Il 4= (I .-

ssize_t  GUSIOTDatagramSocket::sendto(const GUSIGatherer & buffer, int flags, const void * to, sockle
{
MopupEvents();
if  (GUSISetPosixError(GetAsyncError()))
return  -1;

if (to && !fPeerName)
return  GUSISetPosixError(ENOTCONN);
GUSIOTTUnitData * data = new (fEndpoint, to ? T_ADDR|T_OPT: T_OPT) GUSIOTTUnitData;
if ('data)
return  GUSISetPosixError(ENOMEM);
if (to) {

if (data->Pack(fStrategy, to, tolen, true))
return  -1;

} else if (fPeerName) {

data->addr = fPeerName->addr;
}
data->udata.len = data->udata.maxlen = buffer.Length();
data->udata.buf = static_cast<UInt8 *>(buffer.Buffer());
OTResult res;
while ((res = OTSndUData(fEndpoint, data)) == KOTFlowErr) {

if  (/fBlocking)
return  GUSISetPosixError(EWOULDBLOCK);
AddContext();
bool signal = GUSIContext::Yield(true);
MopupEvents();
RemoveContext();
if  (signal)
return ~ GUSISetPosixError(EINTR);
}
data->udata.buf = nil;
if  ('to)
data->addr.buf = nil;
if (res < 0)
return ~ GUSISetMacError(res);
else
res = data->udata.len;
delete data;

return res;
}
select for datagransocketseturnsdatainformationonly.

(Overriddenmemberfunctionsfor GUSIOTDatagramSocket [l += ) <.
virtual bool select(bool * canRead, bool * canWrite, bool * except);



{Memberfunctionsfor classGUSIOTDatagramSocket [Hll)+= ;an

bool GUSIOTDatagramSocket::select(bool * canRead, bool * canWrite, bool * except)
{

MopupEvents();

bool res false;

OTResult state OTGetEndpointState(fEndpoint);

if (canRead) {

size_t SzZ;
if (*canRead = fAsyncError || (!OTCountDataBytes(fEndpoint, &sz) && s7))
res = true;

}
if  (canWrite)
switch  (state)  {
case T_IDLE:
case T_DATAXFER:
case T_INREL:
*canWrite true;
res = true;
break;
default:
*canWrite = fAsyncError = 0

}
if  (except)
*except = false;

return  res;






Chapter 27

Open Transport TCP/IP sockets

For TCPandUDR, the strategyclasseslo mostof thework, thederivedsocketclasses
only haveto do optionmanagement.

(GUSIOTInet. )=
#ifndef ~_GUSIOTInet_
#define _GUSIOTInet_
#ifdef  GUSI_SOURCE
#include  <sys/cdefs.h>
_ BEGIN_DECLS
(Definitionof GUSIwithOTInetSockets I
__END_DECLS
#endif /* GUSI_SOURCEY

#endif /* _GUSIOTInet_ */
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(GUSIOTInet.c i =
#include  "GUSlInternal.h"
#include  "GUSIOTInet.h"
#include  "GUSIOpenTransport.h"
#include  "GUSIOTNetDB.h"
#include  "GUSlInet.h"
#finclude  "GUSIDiag.h"

#include  <stdlib.h>
#include  <errno.h>
#include  <netinet/in.h>
#include  <netfif.h>

(Definitionof classGUSIOTTcpFactory I
{Definitionof classGUSIOTUdpFactory I
(Definitionof classGUSIOTInetStrategy )
(Definitionof classGUSIOTMInetOptions [
(Definitionof classGUSIOTTcpStrategy D
(Definitionof classGUSIOTTcpSocket I
{Definitionof classGUSIOTUdpStrategy I
(Definitionof classGUSIOTUdpSocket I
{Memberfunctionsfor classGUSIOTTcpFactory [l
{Memberfunctionsfor classGUSIOTUdpFactory Il
{Memberfunctionsfor classGUSIOTInetStrategy )
{Memberfunctionsfor classGUSIOTMInetOptions I
{Memberfunctionsfor classGUSIOTTcpStrategy )
{Memberfunctionsfor classGUSIOTTcpSocket D
{Memberfunctionsfor classGUSIOTUdpStrategy I
{Memberfunctionsfor classGUSIOTUdpSocket I
{Implementatiorof GUSIwithOTInetSockets D

27.1 Definition of Open Transport Internet hooks

(Definitionof GUSIwithOTInetSockets = (I
void GUSIwithOTInetSockets();
void GUSIwithOTTcpSockets();
void GUSIwithOTUdpSockets();



27.2 Definition of GUSIOTT@Factor y

The only way thatthe GUSIOTTcpFactory  differs from the GUSIOTFactory is thatit
definesa strategyandaninstantiatiormechanism.

(Definitionof classGUSIOTTcpFactory I = ]
class GUSIOTTcpFactory : public GUSIOTStreamFactory  {
public:
static  GUSISocketFactory  * Instance();
protected:
GUSIOTTcpFactory() {

GUSISocket * socket(int domain, int type, int protocol);

virtual GUSIOTStrategy ~ *Strategy(int domain, int type, int protocol);
private:

(Privatissimaof GUSIOTTcpFactory I

h

27.3 Definition of GUSIOTUgFactor y

The GUSIOTUdpFactory is thedatagramequivalenof GUSIOTTcpFactory . It returns
its own sockettyp to supportmulticasting.

(Definitionof classGUSIOTUdpFactory [IlH= ]
class GUSIOTUdpFactory : public GUSIOTDatagramFactory  {
public:
static  GUSISocketFactory  * Instance();
protected:
GUSIOTUdpFactory() {

GUSISocket * socket(int domain, int type, int protocol);

virtual GUSIOTStrategy ~ *Strategy(int domain, int type, int protocol);
private:

(Privatissimaof GUSIOTUdpFactory I

h

27.4 Definition of GUSIOTInet Strat egy

TCPandUDP socketaisedifferentcreationconfigurationsbutthesameaddresgack-
ing routines.

(Definitionof classGUSIOTInetStrategy = ]
class  GUSIOTInetStrategy : public  GUSIOTStrategy {
protected:

virtual int  PackAddress(const void * address, socklen_t len, TNetbuf & addr, bool non_null);
virtual int  UnpackAddress(const ~ TNetbuf & addr, void * address, socklen_t * len);



27.5 Definition of GUSIOTTpStra te gy

TheGUSIOTTcpStrategy  definesthe configurationfor TCP sockets

(Definitionof classGUSIOTTcpStrategy IR = _—
class GUSIOTTcpStrategy : public  GUSIOTInetStrategy  {
protected:
virtual ~ const char * ConfigPath();

h

27.6 Definition of GUSIOTNh et Opti ons

The optionscommonto TCP and UDP socketsareimplementedn the mixin class
GUSIOTMInetOptions

(Definitionof classGUSIOTMInetOptions [l = ]
class GUSIOTMInetOptions  {
protected:
bool DoGetSockOpt(
int * result, EndpointRef  endpoint, int level, int opthame,

void *optval,  socklen_t * optlen);
bool DoSetSockOpt(

int * result, EndpointRef  endpoint, int level, int opthame,
void *optval,  socklen_t optlen);
bool Doloctl(int * result, unsigned int request, va_list arg);

27.7 Definition of GUSIOTWpSt ra te gy

TheGUSIOTUdpStrategy  definesthe configurationfor UDP sockets
(Definitionof classGUSIOTUdpStrategy )= _—
class GUSIOTUdpStrategy : public  GUSIOTInetStrategy  {
protected:
virtual ~ const char * ConfigPath();

h

27.8 Definition of GUSIOTWpSock et

A GUSIOTUdpSocket supportdJDP datagranservicesoverOpenTransport.
(Definitionof classGUSIOTUdpSocket Il = ]
class GUSIOTUdpSocket : public GUSIOTDatagramSocket, protected  GUSIOTMInetOptions  {
public:
(Overriddenmembeifunctionsfor GUSIOTUdpSocket I
protected:
GUSIOTUdpSocket(GUSIOTStrategy  *  strategy) . GUSIOTDatagramSocket(strategy) {

friend class GUSIOTUdpFactory;



27.9 Definition of GUSIOTT@Soc ket

A GUSIOTUdpSocket supportsTCP streamservicesoverOpenTransport.

(Definitionof classGUSIOTTcpSocket [Ill= ]
class GUSIOTTcpSocket : public GUSIOTStreamSocket, protected  GUSIOTMInetOptions  {
public:
(Overriddenmemberfunctionsfor GUSIOTTcpSocket I
protected:
GUSIOTTcpSocket(GUSIOTStrategy ~ * strategy) . GUSIOTStreamSocket(strategy) {

friend class GUSIOTTcpFactory;

27.10 Implementation of GUSIOTTcpFact ory

(Privatissimaof GUSIOTTcpFactory IR = (]
static  GUSISocketFactory  *  sinstance;

(Memberfunctionsfor classGUSIOTTcpFactory [l = (S -
GUSISocketFactory  * GUSIOTTcpFactory::sinstance;

GUSISocketFactory  * GUSIOTTcpFactory::Instance()

{
if  ('sInstance)
sinstance = new GUSIOTTcpFactory;
return  sinstance;
}
Therealsmartsof GUSIOTTcpFactory arein theStrategy membeirfunction.
(Memberfunctionsfor classGUSIOTTcpFactory [l += (N < -
GUSIOTStrategy * GUSIOTTcpFactory::Strategy(int, int, int)
{
static  GUSIOTStrategy * tcpStrategy = new GUSIOTTcpStrategy;
return  tcpStrategy;
}

OpenTransporT CP socketshavea little bit of addedfunctionality over stream
sockets.

(Memberfunctionsfor classGUSIOTTcpFactory [l += s e
GUSISocket * GUSIOTTcpFactory::socket(int domain, int type, int protocol)
{

GUSIOTStrategy  * strategy = Strategy(domain, type, protocol);
if  (Initialize() && strategy)

return  new GUSIOTTcpSocket(strategy);
else

return  static_cast<GUSISocket *>(0);

27.11 Implementation of GUSIOTUdact ory

(Privatissimaof GUSIOTUdpFactory [Ill)= (]
static  GUSISocketFactory  *  sinstance;



(Memberfunctionsfor classGUSIOTUdpFactory [Illl= an
GUSISocketFactory ~ * GUSIOTUdpFactory::sinstance;

GUSISocketFactory ~ * GUSIOTUdpFactory::Instance()
{

if  ('sInstance)
sinstance = new GUSIOTUdpFactory;
return  sinstance;

}
Therealsmartsof GUSIOTUdpFactory arein theStrategy memberfunction.
(Memberfunctionsfor classGUSIOTUdpFactory Il -+= (N S

GUSIOTStrategy  * GUSIOTUdpFactory::Strategy(int, int, int)

{
static  GUSIOTStrategy * udpStrategy = new GUSIOTUdpStrategy;

return  udpStrategy;
}

OpenTranspottyDP socketshavea little bit of addedfunctionality overdatagram
sockets.
(Memberfunctionsfor classGUSIOTUdpFactory Il -+= an
GUSISocket * GUSIOTUdpFactory::socket(int domain, int type, int protocol)

{
GUSIOTStrategy * strategy = Strategy(domain, type, protocol);
if  (Initialize() && strategy)
return  new GUSIOTUdpSocket(strategy);
else
return  static_cast<GUSISocket *>(0);

27.12 Implementation of GUSIOTInetS tr at egy

GUSIOTInetStrategy ~ defineshe packingandunpackingunctions.

(Memberfunctionsfor classGUSIOTInetStrategy Il = (I -
int  GUSIOTInetStrategy::PackAddress(const void * address, socklen_t len, TNetbuf & addr, bool non_n
{
const sockaddr_in  *name =  (const sockaddr_in  *)address;
(Sanitycheckdor GUSIOTInetStrategy::PackAddress [ )
OTlInitinetAddress(
reinterpret_cast<IinetAddress *>(addr.buf),
name->sin_port, name->sin_addr.s_addr);
addrlen = 16;
return  0;



(Sanitycheckgor GUSIOTInetStrategy::PackAddress
if ('GUSI_ASSERT_CLIENT(
len >= sizeof(struct

("PackAddress: address

sockaddr_in),

len %d < %d\n", len, sizeof(struct
)
return  GUSISetPosixError(EINVAL);

if ((GUSI_ASSERT CLIENT(

sockaddr_in)))

name->sin_family == AF_INET,
("PackAddress:  family  %d != %d\n", name->sin_family, AF_INET))
)
return  GUSISetPosixError(EAFNOSUPPORT);
if (non_null  && ('name->sin_addr.s_addr || 'name->sin_port))
return  GUSISetPosixError(EADDRNOTAVAIL);

(Memberfunctionsfor classGUSIOTInetStrategy ~ Il)+= s -
int  GUSIOTInetStrategy::UnpackAddress(const TNetbuf & addr, void * address, socklen_t
{

sockaddr_in  *name =  (sockaddr_in  *)address;
{Sanitycheckdor GUSIOTInetStrategy::UnpackAddress [ )
const InetAddress  * otaddr = reinterpret_cast<InetAddress *>(addr.buf);
name->sin_family = AF_INET;
name->sin_port = otaddr->fPort;
name->sin_addr.s_addr = otaddr->fHost;
*len = sizeof(struct sockaddr_in);
return  0;
}
(Sanitycheckdor GUSIOTInetStrategy::UnpackAddress = (O
if ('GUSI_ASSERT_CLIENT(
*len >= sizeof(struct sockaddr_in),
("UnpackAddress: address len %d < %d\n", len, sizeof(struct sockaddr_in)))
)
return  GUSISetPosixError(EINVAL);

* len)



27.13 Implementation of GUSIOTNh et Opti ons

(Memberfunctionsfor classGUSIOTMInetOptions I = (S -
bool GUSIOTMInetOptions::DoGetSockOpt(
int  * result, EndpointRef  endpoint, int level, int opthame,
void *optval,  socklen_t * optlen)
{
TOptMgmt optReq;
Uint8 optBuffer[ kOTOptionHeaderSize  + 50 ];
TOption* opt = (TOption*)optBuffer;
int len;

optReq.flags = T_CURRENT;

optReq.opt.buf (UInt8*)  optBuffer;
opt->level = INET_IP;
opt->name = optname;

switch  (level)  {
case SOL_SOCKET:
switch  (optname) {
case SO_REUSEPORT:
opt->name = SO_REUSEADDR,
/I Fall  through
case SO_REUSEADDR:
case SO_DONTROUTE:

len = 4

break;
default:

goto notSupported;
}
break;

case |IPPROTO_IP:
switch  (optname) {
case |P_OPTIONS:
len = *optlen;
break;
case IP_TOS:
case IP_TTL:
len = 1;
break;
default:
goto notSupported;
}
break;
default:
goto notSupported;
}
optReq.opt.len = opt->len = kOTOptionHeaderSize+len;
if  (*result = GUSISetMacError(OTOptionManagement(endpoint, &optReq, &optReq)))
return  true;
switch  (optname) {
case IP_TOS:
case IP_TTL:



*reinterpret_cast<int
*optlen = 4;
break;

case |P_OPTIONS:
len = optReq.opt.len;

*>(optval)

/I Fall  through
default:
memcpy(optval,  opt->value, len);
*optlen = len;
break;

}

return  true;
notSupported:
return  false;

}

= *reinterpret_cast<char

*>(opt->value);



(Memberfunctionsfor classGUSIOTMInetOptions I += & ] 3

bool GUSIOTMInetOptions::DoSetSockOpt(
int  * result, EndpointRef  endpoint, int level, int opthame,
void *optval,  socklen_t  optlen)

{
TOptMgmt optReq;
Uint8 optBuffer[ kOTOptionHeaderSize ~ + sizeof(struct linger) J;
TOption* opt = (TOption*)optBuffer;
t_kpalive kpal = {1, 120}
int len;
char val;

optReq.flags = T_NEGOTIATE;

optReq.opt.buf (UInt8*)  optBuffer;
opt->level = INET_IP;
opt->name = optname;

switch  (level)  {
case SOL_SOCKET:
switch  (optname) {
case SO_REUSEPORT:
opt->name = SO_REUSEADDR,
/I Fall  through
case SO_REUSEADDR:
case SO_DONTROUTE:

len = 4

break;
default:

goto notSupported;
}
break;

case |IPPROTO_IP:
switch  (optname) {
case |P_OPTIONS:

len = optlen;
break;
case IP_TOS:
case IP_TTL:
val = *reinterpret_cast<int *>(optval);
optval = &val;
len =1;
break;
default:
goto notSupported;
}
break;
default:
goto notSupported;
}
optReq.opt.len = opt->len = kOTOptionHeaderSize+len;

memcpy(opt->value, optval, len);

*result = GUSISetMacError(OTOptionManagement(endpoint, &optReq, &optReq));



return  true;
notSupported:
return  false;

}
Internetsocketshaveto supporta fairly complexsetof ioctl ~ optionsto obtain
informationabouthwardwareanterfaces.We don’t supportchangingany of the infor-

mation.
Setinterface  fills in anifreq  structure.The nameis synthesizedencodingthe

interfaceindexandsecondaryP addresdgor fastlookup.

(Memberfunctionsfor classGUSIOTMInetOptions  I+= (N < -
static  void SetAddress(sockaddr_in * sa, InetHost addr)
{
sa->sin_family = AF_INET;
sa->sin_port =0
sa->sin_addr.s_addr = addr;
}
static  void Setlnterface(ifreq *ifr, int ifNum, int aliasNum, InetHost addr)
{
sprintf(ifr->ifr_name, (aliasNum ~ ? "ot%d:%d" : "ot%d"), ifNum, aliasNum);
SetAddress(reinterpret_cast<sockaddr_in *>(&ifr->ifr_addr), addr);



GetlnterfaceList getsalist of all IP addresses.

(Memberfunctionsfor classGUSIOTMInetOptions [ += N
static  int  GetlnterfaceList(ifconf * conf)
{
Inetinterfacelnfo info;
int maxInterfaces = conf->ifc_len | sizeoffifreq);
int numinterfaces =0
SInt32 interface =0
ifreq * ift = conf->ifc_req;

if  ('maxinterfaces)
return  GUSISetPosixError(EINVAL);

while  (IOTlInetGetlnterfacelnfo(&info, numinterfaces)) {
Setlnterface(ifr++, numlinterfaces, 0, info.fAddress);
if  (++interface == maxinterfaces)
goto bufferFull;
if  (info.flPSecondaryCount) {
InetHost * secondaries = new InetHost[info.flPSecondaryCount];
OTlnetGetSecondaryAddresses(secondaries, &info.fIPSecondaryCount,
for (int i =0; i < info.flPSecondaryCount; +H) |
Setlnterface(ifr++, numinterfaces, i+1, secondariesli]);
if  (++interface == maxIinterfaces)
goto bufferFull;
}
delete  secondaries;
}
++numinterfaces;
}
bufferFull:
conf->ifc_len = interface * sizeof(ifreq);
return  0;

numinterfaces);



GetinterfaceParam  getsa parametefor aninterface.SecondaryP addresseare
only retrievedfor SIOCGIFADDR

(Memberfunctionsfor classGUSIOTMInetOptions  I-+= (N S -
static  int  GetinterfaceParam(ifreq * ifr,  unsigned int request)
{
int ifnum = atoi(ifr->ifr_name+2);
int ifalias =0
char * alias = strchr(ifr->ifr_name, "
if (alias)
ifalias = atoi(alias+1);
Inetinterfacelnfo info;
if  (OTInetGetlnterfacelnfo(&info, ifnum) || ifalias > info.flPSecondaryCount)
return  GUSISetPosixError(ENOENT);
if (ifalias && request == SIOCGIFADDR) {
InetHost * secondaries = new InetHost[info.flPSecondaryCount];
OTInetGetSecondaryAddresses(secondaries, &info.fIPSecondaryCount, ifnum);
info.fAddress = secondaries[ifalias-1];

delete  secondaries;

}

switch  (request)  {

case SIOCGIFADDR:
SetAddress(reinterpret_cast<sockaddr_in *>(&ifr->ifr_addr), info.fAddress);
break;

case SIOCGIFFLAGS:
ifr->ifr_flags = IFF_UP | IFF_BROADCAST| IFF_MULTICAST;
break;

case SIOCGIFBRDADDR:
SetAddress(reinterpret_cast<sockaddr_in *>(&ifr->ifr_addr), info.fBroadcastAddr);
break;

case SIOCGIFNETMASK:
SetAddress(reinterpret_cast<sockaddr_in *>(&ifr->ifr_addr), info.fNetmask);
break;

}

return  0;



{Memberfunctionsfor classGUSIOTMInetOptions I += an
bool GUSIOTMInetOptions::Doloctl(int * result,  unsigned int request, va_list

{

switch  (request)  {
case SIOCGIFCONF:
*result = GetinterfaceList(va_arg(arg, ifconf ~ *));

return  true;
case SIOCGIFADDR:
case SIOCGIFFLAGS:
case SIOCGIFBRDADDR:
case SIOCGIFNETMASK:
*result = GetinterfaceParam(va_arg(arg, ifreq  *), request);

return  true;

}

return  false;

27.14 Implementation of GUSIOTTpStra te gy

GUSIOTTcpStrategy  merelyneeddo definethe creationoptions.

(Memberfunctionsfor classGUSIOTTcpStrategy Il = _—
const char * GUSIOTTcpStrategy::ConfigPath()

{
}

return  KTCPName;

27.15 Implementation of GUSIOTTcp Sock et

getsockopt andsetsockopt for GUSIOTTcpSocket addthe optionsfor multicast.
(Overriddenmemberfunctionsfor GUSIOTTcpSocket Il = o -

arg)

virtual int  getsockopt(int level, int optname, void *optval,  socklen_t * optlen);



{Memberfunctionsfor classGUSIOTTcpSocket IR= (- -
int  GUSIOTTcpSocket::getsockopt(int level, int optname, void *optval,  socklen_t * optlen)
{

int result = GUSIOTSocket::getsockopt(level, optname, optval,  optlen);
if  (result || erno != EOPNOTSUPP
|| GUSIOTMInetOptions::DoGetSockOpt(&result, fEndpoint, level,  optname, optval, optlen)
)
return  result;
TOptMgmt optReq;
Uint8 optBuffer| kOTOptionHeaderSize ~ + sizeof(long) I
TOption* opt = (TOption*)optBuffer;
int len;
optReq.flags = T_CURRENT;
optReq.opt.buf = (UInt8*)  optBuffer;
opt->level = INET_TCP;
opt->name = optname;
switch  (level)  {
case |IPPROTO_TCP:
switch  (optname) {
case TCP_MAXSEG:
case TCP_NODELAY:
len = 4;
break;
default:
goto notSupported;
}
break;
default:
goto notSupported;
}
optReq.opt.len = opt->len = kOTOptionHeaderSize+len;
if  (GUSISetMacError(OTOptionManagement(fEndpoint, &optReq, &optReq)))
return  -1;
memcpy(optval,  opt->value, len);
*optlen = len;
return  0O;
notSupported:
GUSI_ASSERT_CLIENT(false,  ("getsockopt: illegal request  %d\n", optname));
return  GUSISetPosixError(EOPNOTSUPP);
}

(Overriddenmemberfunctionsfor GUSIOTTcpSocket I-+= (N < -

virtual int  setsockopt(int level, int optname, void *optval,  socklen_t  optlen);



(Memberfunctionsfor classGUSIOTTcpSocket IR -+= (N S
int  GUSIOTTcpSocket::setsockopt(int level, int optname, void *optval,  socklen_t optlen)
{
int result = GUSIOTSocket::setsockopt(level, optname, optval,  optlen);
if  (result || erno = EOPNOTSUPP
|| GUSIOTMInetOptions::DoSetSockOpt(&result, fEndpoint, level,  optname, optval, optlen)
)
return  result;
TOptMgmt optReq;
Uint8 optBuffer| kOTOptionHeaderSize  + sizeof(TIPAddMulticast) I
TOption* opt = (TOption*)optBuffer;
int len;

optReq.flags = T_NEGOTIATE;

optReq.opt.buf (UInt8*)  optBuffer;
opt->level = INET_TCP;
opt->name = optname;

switch  (level)  {
case |IPPROTO_TCP:
switch  (optname) {
case TCP_MAXSEG:
case TCP_NODELAY:
len 4;
break;
default:
goto notSupported;

}

break;
default:
goto notSupported;

}

optReq.opt.len = opt->len = kOTOptionHeaderSize+len;

memcpy(opt->value, optval, len);

return  GUSISetMacError(OTOptionManagement(fEndpoint,
notSupported:
GUSI_ASSERT_CLIENT(false,  ("setsockopt: illegal

return  GUSISetPosixError(EOPNOTSUPP);
}
ioctl)  dealswith interfaceaccess.

(Overriddenmemberfunctionsfor GUSIOTTcpSocket I +=
virtual int ioctl(unsigned int request, va_list arg);

&optReq,  &optReq));

request

%d\n", optname));



{(Memberfunctionsfor classGUSIOTTcpSocket D += s e

int  GUSIOTTcpSocket::ioctl(unsigned int request, va_list  arg)
{
int result;
if (GUSIOTMInetOptions::Doloctl(&result, request,  arg))
return  result;
else
return ~ GUSIOTSocket::ioctl(request, arg);
}

27.16 Implementation of GUSIOTUd[St ra te gy

GUSIOTUdpStrategy merelyneeddo definethe creationoptions.

(Memberfunctionsfor classGUSIOTUdpStrategy = _—
const char * GUSIOTUdpStrategy::ConfigPath()

{
}

return  kUDPName;

27.17 Implementation of GUSIOTUdfbock et

getsockopt andsetsockopt for GUSIOTUdpSocket addtheoptionsfor multicast.

(Overriddenmemberfunctionsfor GUSIOTUdpSocket )= [y %
virtual int  getsockopt(int level, int optname, void *optval,  socklen_t * optlen);



(Memberfunctionsfor classGUSIOTUdpSocket Il = - -

int  GUSIOTUdpSocket::getsockopt(int level, int optname, void “*optval,  socklen_t * optlen)
{
int result = GUSIOTSocket::getsockopt(level, optname, optval,  optlen);
if  (‘result || errno != EOPNOTSUPP
|| GUSIOTMInetOptions::DoGetSockOpt(&result, fEndpoint, level,  optname, optval, optlen)
)

return  result;

TOptMgmt optReq;

Uint8 optBuffer[ kOTOptionHeaderSize ~ + sizeof(long) I
TOption* opt = (TOption*)optBuffer;
int len;

optReq.flags = T_CURRENT;
optReq.opt.buf = (UInt8*)  optBuffer;

opt->name = optname;

switch  (level)  {

case SOL_SOCKET:
opt->level = INET_IP;
switch  (optname) {
case SO_BROADCAST:

len = 4
break;
default:
goto notSupported;
}
break;
case |IPPROTO_IP:
opt->level = INET_IP;

switch  (optname) {
case |P_HDRINCL:
case |P_RCVDSTADDR:
case IP_MULTICAST_IF:
len = 4
break;
case IP_MULTICAST_TTL:
case IP_MULTICAST_LOOP:
len = 1;
break;
default:
goto notSupported;
}
break;
default:
goto notSupported;
}
optReq.opt.len = opt->len = kOTOptionHeaderSize+len;
if (GUSISetMacError(OTOptionManagement(fEndpoint, &optReq, &optReq)))
return  -1;
switch  (optname) {



case |IP_MULTICAST_TTL:
case |IP_MULTICAST_LOOP:

*reinterpret_cast<int *>(optval) = *reinterpret_cast<char *>(opt->value);
*optlen = 4;
break;

case |P_HDRINCL:

case |P_RCVDSTADDR:
case SO_BROADCAST:
case IP_MULTICAST_IF:

memcpy(optval,  opt->value, len);
*optlen = len;
break;
}
return  0;
notSupported:
GUSI_ASSERT_CLIENT(false,  ("getsockopt: illegal request  %d\n", optname));
return  GUSISetPosixError(EOPNOTSUPP);
}
(Overriddenmemberfunctionsfor GUSIOTUdpSocket I+ = ) e

virtual int  setsockopt(int level, int optname, void *optval,  socklen_t optlen);



(Memberfunctionsfor classGUSIOTUdpSocket Il += & ] 3

int  GUSIOTUdpSocket::setsockopt(int level, int optname, void *optval,  socklen_t optlen)
{

int result = GUSIOTSocket::setsockopt(level, optname, optval,  optlen);

if  (‘result || errno != EOPNOTSUPP

|| GUSIOTMInetOptions::DoSetSockOpt(&result, fEndpoint, level,  optname, optval, optlen)

)

return  result;

TOptMgmt optReq;

Uint8 optBuffer[ kOTOptionHeaderSize  + sizeof(TIPAddMulticast) I

TOption* opt = (TOption*)optBuffer;

char val;

optReq.flags = T_NEGOTIATE;

optReq.opt.buf (UInt8*)  optBuffer;
opt->level = INET_IP;

opt->name = optname;

int len;

switch  (level)  {

case SOL_SOCKET:
switch  (optname) {
case SO_BROADCAST:

len = 4

break;
default:

goto notSupported;
}
break;

case |IPPROTO_IP:
switch  (optname) {
case |P_HDRINCL:
case |P_RCVDSTADDR:
case IP_MULTICAST_IF:
len = 4
break;
case IP_MULTICAST_TTL:
case IP_MULTICAST_LOOP:
val = *reinterpret_cast<long *>(optval) = 0;
optval = &val;
len = 1;
break;
case IP_ADD_MEMBERSHIP:
case IP_DROP_MEMBERSHIP:

len = 8;

break;
default:

goto notSupported;
}
break;



optReq.opt.len = opt->len = kOTOptionHeaderSize+len;
memcpy(opt->value, optval, len);

return  GUSISetMacError(OTOptionManagement(fEndpoint, &optReq, &optReq));
notSupported:
GUSI_ASSERT_CLIENT(false,  ("setsockopt: illegal request  %d\n", optname));
return  GUSISetPosixError(EOPNOTSUPP);
}
ioctl)  dealswith interfaceaccess.
(Overriddenmemberfunctionsfor GUSIOTUdpSocket I+ = a e
virtual int ioctl(unsigned int request, va_list arg);
(Memberfunctionsfor classGUSIOTUdpSocket Il += e
int  GUSIOTUdpSocket::ioctl(unsigned int request, va_list arg)
{
int result;
if (GUSIOTMInetOptions::Doloctl(&result, request,  arg))
return  result;
else
return  GUSIOTSocket::ioctl(request, arg);
}

27.18 Implementation of OpenTransport Internet hooks

{Implementatiorf GUSIwithOTInetSockets )= ]
void  GUSIwithOTTcpSockets()
{
gGUSlInetFactories.AddFactory(SOCK_STREAM, 0, GUSIOTTcpFactory::Instance());
GUSIOTNetDB::Instantiate();
}
void GUSIwithOTUdpSockets()
{
gGUSlInetFactories.AddFactory(SOCK_DGRAM, 0, GUSIOTUdpFactory::Instance());
GUSIOTNetDB::Instantiate();
}
void GUSIwithOTlInetSockets()
{
GUSIwithOTTcpSockets();
GUSIwithOTUdpSockets();






Chapter 28

IP NameLookup in Open
Transport

(GUSIOTNetDB. Il =
#ifndef _GUSIOTNetDB_
#define _GUSIOTNetDB_
#ifdef  GUSI_INTERNAL
#finclude  "GUSINetDB.h"
#include  "GUSIContext.h"
#finclude  "GUSIOpenTransport.h"
(Namedroppingfor file GUSIOTNetD il
(Definitionof classGUSIOTNetD Bl
#endif /* GUSI_INTERNAL */

#endif /* _GUSIOTNetDB_ */
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(GUSIOTNetDB.cll) =
#include  "GUSlInternal.h"
#include  "GUSIOTNetDB.h"
#include  "GUSIOTInet.h"

#include  <sys/socket.h>
#include  <string.h>
#include  <stdlib.h>
#include  <stdio.h>

#undef AF_INET

#undef IP_OPTIONS

#undef IP_TOS

#undef IP_TTL

#undef IP_HDRINCL

#undef IP_MULTICAST_IF
#undef IP_MULTICAST_TTL
#undef IP_MULTICAST_LOOP
#undef IP_ADD_MEMBERSHIP
#undef IP_DROP_MEMBERSHIP

#finclude  <OpenTptinternet.h>

(Asynchonousnotifier functionfor GUSIOTNetD B
{Memberfunctionsfor classGUSIOTNetD Bl

28.1 Definition of GUSIOTNt DB

We don’t wantto openthe OpenTransporteaderdiles in our public headerbut we
needinetSvcRef

(Namedroppingfor file GUSIOTNetD il = (_—
class TInternetServices;
typedef  TinternetServices* InetSvcRef;

(Definitionof classGUSIOTNetD Bl = (I
class GUSIOTNetDB : public  GUSINetDB {
public:

static  void Instantiate();
bool Resolver();

(Overriddenmembefunctionsfor GUSIOTNetD Bl

private:
GUSISpecificData<GUSIhostent, GUSIKill[HostEnt> fHost;
(Privatissimaof GUSIOTNetD Bl

28.2 Implementation of GUSIOTNt DB

(Privatissimaof GUSIOTNetD Bl = () -
GUSIOTNetDB();



{Memberfunctionsfor classGUSIOTNetD Bl = ) -
GUSIOTNetDB::GUSIOTNetDB()

{

}

The GUSIOTNetDB notifier operatesimilarly to the GUSIOTSocket notifier, butit
hasto getthe contextto wakeup somehowrom its parameters.

(Initialize fieldsof GUSIOTNetD Bl

(Privatissimaof GUSIOTNetD Bl += ) <
uintl6_t fEvent;
uint32_t fCompletion;
OSStatus fAsyncError;
InetSvcRef fSvc;

GUSIContext * fCreationContext;
friend  pascal void GUSIOTNetDBNotify(GUSIOTNetDB *, ~ OTEventCode, OTResult,

(Initialize fieldsof GUSIOTNetD Bl = (_—
fEvent =0
fCompletion =0
fAsyncError =0
fSvc =0
fCreationContext =0

void

*)’



(Asynchonouwsnotifier functionfor GUSIOTNetD Bl =
inline  uint32_t  CompleteMask(OTEventCode  code)

{
}

pascal void GUSIOTNetDBNotify(

return 1 << (code & Ox1F);

GUSIOTNetDB * netdb, OTEventCode code, OTResult

{

GUSIContext * context = netdb->fCreationContext;

switch  (code & 0x7F000000L) {
case O:
netdb->fEvent |= code;
break;
case kCOMPLETEEVENT:
case KPRIVATEEVENT:
if ((code & OxOOFFFFEQ))

netdb->fCompletion |= CompleteMask(code);

switch  (code) {
case T_OPENCOMPLETE:

netdb->fSvc = static_cast<InetSvcRef>(cookie);

break;
case T_DNRSTRINGTOADDRCOMPLETE:
case T_DNRADDRTONAMECOMPLETE:
context = static_cast<GUSIContext
break;

}

break;
}
if  (result)

netdb->fAsyncError = result;
context->Wakeup();

}

TheOpenTransporDNR codeis installedby calling Instantiate

izesthe singletoninstanceof GUSINetDB.

(Memberfunctionsfor classGUSIOTNetD Bl =
void GUSIOTNetDB::Instantiate()
{
if  (IsInstance)
sinstance = new GUSIOTNetDB;

**>(cookie)[-1];

void *cookie)

, whichinitial-

() <D -



{Memberfunctionsfor classGUSIOTNetDBIN) 1= () < -
bool GUSIOTNetDB::Resolver()

{
if  (/fCreationContext) {
fCreationContext = GUSIContext::Current();
fAsyncError = OTAsyncOpeninternetServices(
kDefaultinternetServicesPath,
0,
reinterpret_cast<OTNotifyProcPtr>(GUSIOTNetDBNotify),
this);
while  (IfAsyncError && I(fCompletion & CompleteMask(T_OPENCOMPLETE)))
GUSIContext::Yield(true);
}
return  fSvc = 0;
}

Naturally, OpenTransporkeepsdts hostdatain differentstructureghanthe socket
standard.

(Memberfunctionsfor classGUSIOTNetDBIN) += N -
static  void CopyHost(InetHostInfo & otHost, GUSIhostent & unixHost)
{

size_t len = strlen(otHost.name);
len = (len+td) & 73;

unixHost.Alloc(len+kMaxHostAddrs*4);

strepy(unixHost.h_name, otHost.name);

unixHost.h_aliases[0] = NULL; /I Aliases not supported

unixHost.h_addrtype = AF_INET;

unixHost.h_length = 4,

int addrs = 0;

for (int i=0; i<kMaxHostAddrs  && otHost.addrs[addrs]!=0; ++, ++addrs)
unixHost.h_addr_list{addrs] = unixHost.fName  + len;
len += 4;
memcpy(unixHost.h_addr_list[addrs], &otHost.addrs[addrs], 4);

}

unixHost.h_addr_list{addrs] = NULL;

}
(Overriddenmemberfunctionsfor GUSIOTNetD Bl = (D -

virtual hostent * gethostbyname(const char * name);



(Memberfunctionsfor classGUSIOTNetDBI)+= (N <.
hostent * GUSIOTNetDB::gethostbyname(const char * name)

{
(OpenOpenTrangport DNRor fail lookupllil)
if ~ (Istrcmp(name, "localhost")) {
long ipaddr = gethostid();
if  (ipaddr)
return  gethostbyaddr((char *) &ipaddr,  sizeof(in_addr), AF_INET);
return  GUSISetHostError(HOST_NOT_FOUND),  static_cast<hostent *>(nil);
}
(Declareandinitialize otHost andunixHost )
fCompletion &= "CompleteMask(T_DNRSTRINGTOADDRCOMPLETE);
fAsyncError = OTlnetStringToAddress(fSvc, const_cast<char *>(name),  &otHost.finfo);
while  (IfAsyncError && I(fCompletion & CompleteMask(T_DNRSTRINGTOADDRCOMPLETE)))
GUSIContext::Yield(true);
if ~ (fAsyncError)
return  GUSISetHostError(NO_RECOVERY),  static_cast<hostent *>(nil);
CopyHost(otHost.finfo, unixHost);
return  &unixHost;
}
{OpenOpenTransport DNRor fail lookuplil) = (I
if  ('Resolver())
return  GUSISetHostError(NO_RECOVERY),  static_cast<hostent *>(nil);
(Declareandinitialize otHost andunixHost [Hll)= (]
struct {
GUSIContext *  fContext;
InetHostInfo flnfo;
} otHost;
GUSlhostent &  unixHost = *fHost;
otHost.fContext = GUSIContext::Current();
(Overriddenmemberfunctionsfor GUSIOTNetDBIR + = D

virtual hostent * gethostbyaddr(const void * addr, size_t len, int type);



{Memberfunctionsfor classGUSIOTNetDBIN+= ) < -
hostent * GUSIOTNetDB::gethostbyaddr(const void * addrP, size_t len, int)
{
{OpenOpenTransport DNRor fail lookupllil)
(Declareandinitialize otHost andunixHost )

InetHost addr = *(InetHost  *)addrP;
if (addr == 0x7F000001)
addr = static_cast<InetHost>(gethostid());

fCompletion &= "CompleteMask(T_DNRADDRTONAMECOMPLETE);

fAsyncError = OTInetAddressToName(fSvc, addr, otHost.finfo.name);

while  (IfAsyncError && I(fCompletion & CompleteMask(T_DNRADDRTONAMECOMPLETE)))
GUSIContext::Yield(true);

if ~ (fAsyncError)

return  GUSISetHostError(NO_RECOVERY),  static_cast<hostent *>(nil);
memset(otHost.finfo.addrs, 0, kMaxHostAddrs*4);
otHost.finfo.addrs[0] = addr;
CopyHost(otHost.finfo, unixHost);

return  &unixHost;

}

(Overriddenmemberfunctionsfor GUSIOTNetDBIR+= D <N -
virtual ~ char * inet_ntoa(in_addr inaddr);

(Memberfunctionsfor classGUSIOTNetD Bl += () < -
char * GUSIOTNetDB::inet_ntoa(in_addr inaddr)

GUSlhostent &  unixHost = *fHost;

sprintf(unixHost.fAddrString, "%d.%d.%d.%d",
(inaddr.s_addr >> 24) & OxFF,
(inaddr.s_addr >> 16) & OxFF,
(inaddr.s_addr >> 8) & OxFF,
inaddr.s_addr & OXFF);

return  unixHost.fAddrString;

}

(Overriddenmembeifunctionsfor GUSIOTNetDB IR+ = ) <
virtual long gethostid();

(Memberfunctionsfor classGUSIOTNetD B += (I e
long GUSIOTNetDB::gethostid()
{
if  (IResolver())
return  GUSISetHostError(NO_RECOVERY),  0;
Inetinterfacelnfo info;
OTlInetGetInterfacelnfo(&info, kDefaultinetInterface);

return  static_cast<long>(info.fAddress);






Chapter 29

Pseudo-synchonousFile
SystemCalls

MacOSoffersawide varietyof file systemAPIs, butthe mostcorvenientof them—the
FSpXXX calls only works synchronously The routinesdefinedhereoffer a versionof
thesecalls, executedasynchronouslandembeddednto the GUSIContext  switching
model.
(GUSIFSWrappes. il =

#ifndef ~_GUSIFSWrappers_

#define _GUSIFSWrappers_

#ifdef  GUSI_SOURCE

#include  <Files.h>

#include  <sys/cdefs.h>

#include  "GUSIFileSpec.h"
__BEGIN_DECLS

(Declarationsof C GUSIFSWrappers Il
__END_DECLS

#ifdef  __cplusplus

(Declarationsof C++ GUSIFSWrappers I
#endif

#endif /* GUSI_SOURCEY/

#endif /* GUSIFSWrappers */

353



(GUSIFSWrappez.cplll) =
#include  "GUSlInternal.h"
#include  "GUSIFSWrappers.h"
#include  "GUSIContext.n"

#include  <PLStringFuncs.h>
#include  <Devices.h>
#include  <Script.h>

{Implementatiorof GUSIFSWrappers )

(Declarationsof C++ GUSIFSWrappers )= an
OSErr GUSIFSGetCatInfo(GUSIIOPBWrapper<GUSICatinfo> *info);
OSErr GUSIFSSetCatinfo(GUSIIOPBWrapper<GUSICatlnfo> *info);

(Implementatiorof GUSIFSWrappers Il = o
OSErr GUSIFSGetCatInfo(GUSIIOPBWrapper<GUSICatinfo> * info)
{
info->StartlO();
PBGetCatInfoAsync(&info->fPB.Info());
return  info->FinishlO();

}

OSErr GUSIFSSetCatinfo(GUSIIOPBWrapper<GUSICatlnfo> * info)
{

info->StartlO();

PBSetCatinfoAsync(&info->fPB.Info());

return  info->FinishlO();

}

(Declarationsof C++ GUSIFSWrappers )+ = K 1 3
OSErr GUSIFSGetFCBInfo(GUSIIOPBWrapper<FCBPBRec>  * fch);

(Implementatiorof GUSIFSWrappers Il +=
OSErr GUSIFSGetFCBInfo(GUSIIOPBWrapper<FCBPBRec>  * fcb)
{
fcb->StartlO();
PBGetFCBInfoAsync(&fch->fPB);
return  fch->FinishlO();

}

(Declarationsof C++ GUSIFSWrappers )+ = O
OSErr GUSIFSGetVInfo(GUSIIOPBWrapper<ParamBlockRec> * pb);
OSErr GUSIFSHGetVInfo(GUSIIOPBWrapper<HParamBlockRec> * pb);



{Implementatiorof GUSIFSWrappers Il += ) <
OSErr GUSIFSGetVInfo(GUSIIOPBWrapper<ParamBlockRec> * pb)
{

pb->StartlO();
PBGetVInfoAsync(&pb->fPB);
return  pb->FinishlO();
}
OSErr GUSIFSHGetVInfo(GUSIIOPBWrapper<HParamBlockRec> * pb)
{
pb->StartlO();
PBHGetVInfoAsync(&pb->fPB);
return  pb->FinishlO();
}

(Declarationsof C++ GUSIFSWrappers I += n
OSErr GUSIFSOpen(GUSIIOPBWrapper<ParamBlockRec>  * pb);

(Declarationsof C GUSIFSWrappers [Ill)= (- -
OSErr GUSIFSOpenDriver(StringPtr name, short * refNum);

(Implementatiorof GUSIFSWrappers Il += () < -
OSErr GUSIFSOpen(GUSIIOPBWrapper<ParamBlockRec>  * pb)

pb->StartlO();
PBOpenAsync(&ph->fPB);
return  pb->FinishlO();

OSErr GUSIFSOpenDriver(StringPtr name, short * refNum)

{
GUSIIOPBWrapper<ParamBlockRec> pb;
pb->ioParam.ioNamePtr = name;
pb->ioParam.ioPermssn = fsCurPerm;
OSErr err = GUSIFSOpen(&pb);
*refNum = pb->ioParam.ioRefNum;
return  err;
}
(Declarationsof C++ GUSIFSWrappers I += N D -
OSErr GUSIFSHGetFInfo(GUSIIOPBWrapper<HParamBlockRec> * pb);
OSErr GUSIFSHSetFInfo(GUSIIOPBWrapper<HParamBlockRec> * pb);
(Declarationsof C GUSIFSWrappers Il += D N e

OSErr GUSIFSGetFInfo(const FSSpec * spec, Finfo * info);
OSErr GUSIFSSetFInfo(const FSSpec * spec, const Finfo * info);



(Implementatiorof GUSIFSWrappers Il +=
OSErr GUSIFSHGetFInfo(GUSIIOPBWrapper<HParamBlockRec>

{
pb->StartlO();
PBHGetFInfoAsync(&ph->fPB);
return  ph->FinishlO();

}

OSErr  GUSIFSHSetFInfo(GUSIIOPBWrapper<HParamBlockRec>

pb->StartlO();

PBHSetFInfoAsync(&pb->fPB);

return  pb->FinishlO();

}
OSErr GUSIFSGetFInfo(const
{

FSSpec * spec, FInfo * info)

GUSIIOPBWrapper<HParamBlockRec>

pb->fileParam.ioVRefNum
pb->fileParam.ioDirlD
pb->fileParam.ioNamePtr
pb->fileParam.ioFDirlndex

0;

OSErr err = GUSIFSHGetFInfo(&pb);

it (‘err)

*info = pb->fileParam.ioFIFndrinfo;

return err;

}
OSErr GUSIFSSetFInfo(const

{

pb;

spec->vRefNum;
spec->pariD;
const_cast<StringPtr>(spec->name);

FSSpec * spec, const Finfo

GUSIIOPBWrapper<HParamBlockRec>

pb->fileParam.ioVRefNum
pb->fileParam.ioDirlD
pb->fileParam.ioNamePtr
pb->fileParam.ioFDirlndex

0;

OSErr err = GUSIFSHGetFInfo(&pb);

if (lerr) {
pb->fileParam.ioDirlD

pb->fileParam.ioFIFndrinfo

err = GUSIFSHSetFInfo(&pb);

}

return err;

}

(Declarationsof C GUSIFSWrappers I+ =

OSErr GUSIFSOpenDF(const
OSErr GUSIFSOpenRF(const

FSSpec * spec,
FSSpec * spec,

pb;

spec->vRefNum;
spec->pariD;
const_cast<StringPtr>(spec->name);

spec->parlD; ¥
*info;

char permission,
char permission,

* ph)

* ph)

* info)

Gets overwritten by PBHGetInfo

(I, S -

short
short

* refNum);
* refNum);

¥



{Implementatiorof GUSIFSWrappers Il += < -
OSErr GUSIFSOpenDF(const FSSpec * spec, char permission,  short * refNum)

{

GUSIIOPBWrapper<HParamBlockRec> pb;
pb->fileParam.ioVRefNum = spec->vRefNum;
pb->fileParam.ioDirlD = spec->parlD;
pb->fileParam.ioNamePtr = const_cast<StringPtr>(spec->name);
pb->ioParam.ioPermssn = permission;

pb.StartlO();
PBHOpenDFAsync(&pb.fPB);
OSErr err = pb.FinishlO();
it (lerr)
*refNum = pb->ioParam.ioRefNum;

return err;

}

OSErr GUSIFSOpenRF(const FSSpec * spec, char permission,  short * refNum)

{
GUSIIOPBWrapper<HParamBlockRec> pb;

pb->fileParam.ioVRefNum spec->vRefNum;

pb->fileParam.ioDirlD =  spec->parlD;
pb->fileParam.ioNamePtr = const_cast<StringPtr>(spec->name);
pb->ioParam.ioPermssn = permission;

pb.StartlO();
PBHOpenRFAsync(&pb.fPB);
OSErr err = pb.FinishlO();
it (‘err)
*refNum = pb->ioParam.ioRefNum;

return err;

}

(Declarationsof C++ GUSIFSWrappers Il += N < e
OSErr GUSIFSHGetVolParms(GUSIIOPBWrapper<HParamBlockRec> ~ * pb);

(Declarationsof C GUSIFSWrappers Il += N < -
OSErr GUSIFSGetVolParms(short vRefNum, GetVolParmsinfoBuffer * volParms);



(Implementatiorof GUSIFSWrappers Il += (D S
OSErr GUSIFSHGetVolParms(GUSIIOPBWrapper<HParamBlockRec>  * pbh)

{
pb->StartlO();
PBHGetVolParmsAsync(&ph->fPB);
return  ph->FinishlO();

}

OSErr GUSIFSGetVolParms(short ~ vRefNum, GetVolParmsinfoBuffer * volParms)

{
GUSIIOPBWrapper<HParamBlockRec>  pb;

pb->ioParam.ioNamePtr = il
pb->ioParam.ioVRefNum = vRefNum;
pb->ioParam.ioBuffer =  Ptr(&volParms);

sizeof(GetVolParmsInfoBuffer);

pb->ioParam.ioReqCount

return  GUSIFSHGetVolParms(&pb);
}

(Declarationsof C GUSIFSWrappers )+ = G
OSErr GUSIFSCreate(const ~ FSSpec * spec, OSType creator,  OSType type, ScriptCode  script);

(Declarationsof C++ GUSIFSWrappers )+ = A
OSErr GUSIFSCreate(const ~ FSSpec * spec);



{Implementatiorof GUSIFSWrappers Il += () < .-
OSErr GUSIFSCreate(const ~ FSSpec * spec)

{
GUSIIOPBWrapper<HParamBlockRec> pb;
pb->fileParam.ioVRefNum = spec->vRefNum;
pb->fileParam.ioDirlD =  spec->parlD;
pb->fileParam.ioNamePtr = const_cast<StringPtr>(spec->name);
pb.StartlO();
PBHCreateAsync(&pb.fPB);
return  pb.FinishlO();

}

OSErr GUSIFSCreate(const ~ FSSpec * spec, OSType creator,  OSType type, ScriptCode  script)

{
OSErr err;

if (err = GUSIFSCreate(spec))

return err;
GUSIIOPBWrapper<GUSICatinfo> info;
info->Filelnfo().ioVRefNum = spec->VRefNum;
info->Filelnfo().ioDirlD = spec->parlD;

const_cast<StringPtr>(spec->name);

info->Filelnfo().ioNamePtr

if (err = GUSIFSGetCatlnfo(&info))
goto nuke;

info->FInfo().fdCreator creator;
info->FInfo().fdType = type;

if (script == smSystemScript)
info->FXInfo().fdScript

else
info->FXInfo().fdScript

0;

script | 0x80;

if (err = GUSIFSSetCatInfo(&info))
goto nuke;

return  nokErr;
nuke:
GUSIFSDelete(spec);

return err;

}

(Declarationsof C GUSIFSWrappers Il += ) e
OSErr GUSIFSDelete(const ~ FSSpec * spec);



(Implementatiorof GUSIFSWrappers Il +=
OSErr GUSIFSDelete(const ~ FSSpec * spec)

{
GUSIIOPBWrapper<HParamBlockRec> pb;
pb->fileParam.ioVRefNum = spec->vRefNum;
pb->fileParam.ioDirlD = spec->parlD;
pb->fileParam.ioNamePtr = const_cast<StringPtr>(spec->name);
pb.StartlO();
PBHDeleteAsync(&pb.fPB);
return  pb.FinishlO();
}
(Declarationsof C GUSIFSWrappers )+ = N
OSErr GUSIFSDirCreate(const FSSpec * spec);
(Implementatiorof GUSIFSWrappers Il += (I < .-
OSErr GUSIFSDirCreate(const FSSpec * spec)
{
GUSIIOPBWrapper<HParamBlockRec> pb;

pb->fileParam.ioVRefNum = spec->vRefNum;
pb->fileParam.ioDirlD = spec->parlD;
pb->fileParam.ioNamePtr = const_cast<StringPtr>(spec->name);

pb.StartlO();
PBDirCreateAsync(&pb.fPB);
return  pb.FinishlO();

}

(Declarationsof C GUSIFSWrappers Il += N
OSErr GUSIFSSetFLock(const ~ FSSpec * spec);
OSErr GUSIFSRstFLock(const ~ FSSpec * spec);



{Implementatiorof GUSIFSWrappers Il += D < -

OSErr GUSIFSSetFLock(const ~ FSSpec * spec)

{
GUSIIOPBWrapper<HParamBlockRec> pb;
pb->fileParam.ioVRefNum = spec->vRefNum;
pb->fileParam.ioDirlD = spec->parlD;
pb->fileParam.ioNamePtr = const_cast<StringPtr>(spec->name);
pb.StartlO();

PBHSetFLockAsync(&pb.fPB);
return  pb.FinishlO();

}
OSErr GUSIFSRstFLock(const ~ FSSpec * spec)

{
GUSIIOPBWrapper<HParamBlockRec> pb;
pb->fileParam.ioVRefNum = spec->vRefNum;
pb->fileParam.ioDirlD = spec->parlD;
pb->fileParam.ioNamePtr = const_cast<StringPtr>(spec->name);
pb.StartlO();
PBHRstFLockAsync(&pb.fPB);
return  pb.FinishlO();
}
(Declarationsof C GUSIFSWrappers Il += D -
OSErr GUSIFSRename(const FSSpec * spec, ConstStr255Param  newname);
(Implementatiorof GUSIFSWrappers Il += D < -
OSErr GUSIFSRename(const FSSpec * spec, ConstStr255Param  newname)
{
GUSIIOPBWrapper<HParamBlockRec> pb;
pb->fileParam.ioVRefNum = spec->vRefNum;
pb->fileParam.ioDirlD = spec->parlD;
pb->fileParam.ioNamePtr = const_cast<StringPtr>(spec->name);
pb->ioParam.ioMisc = (Ptr)const_cast<StringPtr>(newname);
pb.StartlO();
PBHRenameAsync(&pb.fPB);
return  pb.FinishlO();
}
(Declarationsof C++ GUSIFSWrappers I += an e
OSErr GUSIFSCatMove(const  FSSpec * spec, long dest);
(Declarationsof C GUSIFSWrappers Il += D [ -

OSErr GUSIFSCatMove(const  FSSpec * spec, const FSSpec * dest);



(Implementatiorof GUSIFSWrappers Il += D <
static  OSErr GUSIFSCatMovel(GUSIIOPBWrapper<CMovePBRec> * pb)
{
pb->StartlO();
PBCatMoveAsync(&pb->fPB);
return  pb->FinishlO();

}
OSErr GUSIFSCatMove(const  FSSpec * spec, long dest)
{
GUSIIOPBWrapper<CMovePBRec> pb;
pb->ioVRefNum =  spec->vRefNum;
pb->ioDirlD =  spec->parlD;
pb->ioNamePtr = const_cast<StringPtr>(spec->name);
pb->ioNewName = il
pb->ioNewDirlD = dest;
return  GUSIFSCatMovel(&pb);
}

OSErr GUSIFSCatMove(const  FSSpec * spec, const FSSpec * dest)

{
GUSIIOPBWrapper<CMovePBRec> pb;

pb->ioVRefNum
pb->ioDirlD
pb->ioNamePtr
pb->ioNewName
pb->ioNewDirlD

spec->vRefNum;

spec->pariD;
const_cast<StringPtr>(spec->name);
const_cast<StringPtr>(dest->name);
dest->parlD;

return  GUSIFSCatMovel(&pb);
}

(Declarationsof C GUSIFSWrappers I+ = an
OSErr GUSIFSMoveRename(const FSSpec * spec, const FSSpec * dest);



{Implementatiorof GUSIFSWrappers Il += o e
static  OSErr GUSIFSMoveRenamel(const FSSpec * spec, const FSSpec * dest)

{
OSErr err;

if (err = GUSIFSCatMove(spec, dest->pariD))

return  err;
FSSpec corner(*spec);
corner.parlD = dest->parlD;
if (err = GUSIFSRename(&corner, dest->name))
GUSIFSCatMove(&corner,  spec->parlD);
return  err;

OSErr GUSIFSMoveRename(const FSSpec * spec, const FSSpec * dest)

{
OSErr err;

GUSIIOPBWrapper<HParamBlockRec>  pb;

(Try PBMoveRenameif availableilll
{Moveandrenamemovingthe cornerfile out of theway if necessaylililil)

return  err;
}
If possiblewe usethecombinedcall.
(Try PBMoveRenameif availablclill= (_—
GetVolParmsinfoBuffer volParms;

if  (IGUSIFSGetVolParms(spec->vRefNum, &volParms)
&& (volParms.vMAttrib & (1 << bHasMoveRename))

) |
pb->copyParam.ioVRefNum = spec->VRefNum;
pb->copyParam.ioDirlD =  spec->parlD;
pb->copyParam.ioNamePtr = const_cast<StringPtr>(spec->name);
pb->copyParam.ioNewName = nil;
pb->copyParam.ioNewDirlD dest->parlD;

pb->copyParam.ioCopyName const_cast<StringPtr>(dest->name);
pb.StartlO();

PBHMoveRenameAsync(&pb.fPB);

err = pb.FinishlO();

if (err != paramErr)
return err;



{Moveandrenamemovingthe cornerfile out of theway if necessaylilil) =
GUSIFileSpec  corner(*spec);
corner.SetParlD(dest->parID);
if  (corner.Exists()) {
GUSITempFileSpec  temp(dest->vRefNum, dest->parlD);
err = GUSIFSRename(&corner,  temp->name);
if (lerr) {
err = GUSIFSMoveRenamel(spec, dest);
GUSIFSRename(&temp, corner->name);
}
} else
err = GUSIFSMoveRenamel(spec, dest);



Chapter 30

File specifications

While the Macintoshtoolbox hasa corvenienttype FSSpec to passo file systenrou-
tines, it lacksmanipulationfunctions. We providethemhere. This modulehasbeen
knownundera differentnameandwith differentdatatypesin GUSI 1.

(GUSIHleSpec. =

#ifndef ~_GUSIFileSpec_

#define _GUSIFileSpec_

#include  <MacTypes.h>

#include  <Files.h>

#include  <Folders.h>

#include  <string.h>

/I <<Plain C declarations for [[GUSIFileSpec]]>>
#ifdef  GUSI_SOURCE

#include  "GUSIBasics.h"
#include  "GUSIContext.h"

(Definitionof classGUSICatinfo )
(Definitionof classGUSIFileSpec Il

(Inline membefunctionsfor classGUSICatinfo I
(Inline membefunctionsfor classGUSIFileSpec IR

#endif /* GUSI_SOURCEY/

#endif /* GUSIFileSpec */

365



(GUSIHleSpec.c/ililh=

#include  "GUSlInternal.h"
#include  "GUSIFileSpec.h"
#finclude  "GUSIFSWrappers.h"
#include  <PLStringFuncs.h>
#include  <Errors.h>
#include  <TextUtils.h>
#include  <Resources.h>
#include  <Memory.h>
#include  <Aliases.h>
#include  <ctype.h>

#include  <stdlib.h>

#include  <stdio.h>

{Auxiliary functionsfor classGUSIFileSpec Il
{Memberfunctionsfor classGUSIFileSpec Il

30.1 Definition of GUSICatIn fo

GUSICatlnfo
inheritfromit.
(Definitionof classGUSICatinfo  [IllH=
class GUSICatinfo

CinfoPBRec flnfo;

public:
bool IsFile() const;
bool IsAlias() const;
bool DirlsExported() const;
bool DirlsMounted() const;
bool DirlsShared() const;
bool HasRdPerm() const;
bool HasWrPerm() const;
bool Locked() const;
CinfoPBRec & Info()
operator  ClnfoPBRec &()
struct  HFilelnfo & Filelnfo()
struct  Dirinfo & Dirlnfo()
struct  FInfo & Finfo()
struct  FXInfo & FXlInfo()
const CinfoPBRec & Info()  const
operator const ClnfoPBRec &() const
const struct HFilelnfo & Filelnfo() const
const struct Dirlnfo & Dirlnfo() const {

const struct FiInfo &
const struct FXinfo &

Finfo()  const
FXInfo() const

is a wrapperfor CinfoPBRec . Sincethe latteris a union , we cannot

{ return  fInfo;
{ return  fInfo;

{ return  fInfo.hFilelnfo;
{ return  fInfo.dirInfo;
{ return  fInfo.hFileInfo.ioFIFndrinfo;
{ return  fInfo.hFileInfo.ioFIXFndrinfo;

{ return  finfo;
{ return  fInfo;

{ return  fInfo.hFilelnfo;

return  fInfo.dirInfo;
{ return  fInfo.hFileInfo.ioFIFndrinfo;
{ return  fInfo.hFileInfo.ioFIXFndrinfo;



30.2 Definition of GUSIFile Spec

A GUSIFileSpec is a manipulationfriendly versionof an FSSpec. Dueto corver-
sion operators,a GUSIFileSpec  can be usedwhereevera const FSSpec is speci-
fied. For anylong term storage FSSpec shouldbe usedratherthanthe muchbulkier
GUSIFileSpec .

(Definitionof classGUSIFileSpec Il = () -
class GUSIFileSpec : private  FSSpec {
public:

{(Constructordor GUSIFileSpec Il
(Error handlingin GUSIFileSpec Il
(Defaultdirectoryhandlingin GUSIFileSpec Il
{Conveting a GUSIFileSpec to a FSSpec Il
(GettingtheGUSICatinfo  for a GUSIFileSpec Il
(Gettingpathnamesroma GUSIFileSpec )
(Aliasresolutionfor a GUSIFileSpec Il
{Manipulatinga GUSIFileSpec Il
{Comparingtwo GUSIFileSpec  object il
protected:
(Privatissimaof GUSIFileSpec Il

%

A GUSIFileSpec canbe constructedn lots of differentways. Most of the con-
structorshavea final argumentuseAlias  that, whentrue , suppressegesolutionof
leaf aliases.

First, two trivial casesThedefaultconstructomndthe copy constructorwhich do
exactlywhatyou'd expecthemto do.

(Constructordor GUSIFileSpec Il = (I -
GUSIFileSpec() {1
GUSIFileSpec(const GUSIFileSpec & spec);

The FSSpec corversionis almosta copy constructorbut by defaultresolvedeaf
aliases.

(Constructordor GUSIFileSpec Il += & ] 3
GUSIFileSpec(const FSSpec & spec, bool useAlias = false);

A numberof corvenienceconstructordet you constructa GUSIFileSpec  from
variouscomponents.

(Constructordor GUSIFileSpec Il += & ] 3

/I Construct  from volume reference  number, directory ID & file name
GUSIFileSpec(short vRefNum, long parlD, ConstStr31Param name, bool useAlias

/I Construct  from working directory & file  name
GUSIFileSpec(short wd, ConstStr3lParam  name, bool useAlias = false);

/I Construct  from full or relative path
GUSIFileSpec(const char * path, bool useAlias = false);

/I Construct  from open file  reference  number

explicit GUSIFileSpec(short fRefNum);

Finally, thereis aconstructoffor constructinga GUSIFileSpec  for oneof thefold-
ersobtainablewith FindFolder()

(Constructordor GUSIFileSpec Il += an
GUSIFileSpec(OSType  object,  short vol = kOnSystemDisk);

= false);



All GUSIFileSpecs haveanerrorvariablefrom which thelasterroris available.

(Error handlingin GUSIFileSpec Il = ]
OSErr Error();

operator  void*()  const;
bool operator!() const;

While earlier versionsof GUSI maintaineda notion of "current directory” that
wasindependendf the HFS defaultdirectory thereis no suchdistinctionanymore

in GUSI 2. SetDefaultDirectory setsthe defaultdirectoryto vRefNum, dirlD
GetDefaultDirectory setsvRefNum,dirlD  to thedefaultdirectory Neitherroutine
affectsthename. GetVolume getsthenamedorindexedvolume.
(Defaultdirectoryhandlingin GUSIFileSpec [Ill)= _—

OSErr  SetDefaultDirectory();
OSErr  GetDefaultDirectory();
OSErr  GetVolume(short  index = -1);

Corversionsof GUSIFileSpec  to FSSpec valuesandreferencess, of course sim-
ple. Pointersareabit trickier; we definean customoperator& andtwo smartpointer
classesoperator->() , howeveris simpler

(Conveting a GUSIFileSpec to a FSSpec Il = _—
operator  const FSSpec &() const;

class pointer
public:
pointer(GUSIFileSpec * ptr);
operator  GUSIFileSpec *() const;
operator const FSSpec *() const;
private:
GUSIFileSpec  * ptr;
%

pointer  operator&();

class const_pointer {
public:
const_pointer(const GUSIFileSpec  * ptr);
operator const GUSIFileSpec  *() const;
operator const FSSpec *() const;
private:
const GUSIFileSpec * ptr;
%

const_pointer operator&() const;

const FSSpec * operator->() const;



EachGUSIFileSpec hasanimplicit GUSICatinfo recordassociatevith it. Catinfo()
callsGetCatlinfo()  if therecordis notalreadyvalid andreturnsapointerto therecord.
Dirinfo()  replaceshe GUSIFileSpec by thespecificatiorof its parentdirectoryand
returnsa pointerto information aboutthe parent. Both calls returnanil  pointerif
the objectdoesnot exist. If all you areinterestedn is whetherthe objectexists,call
Exists()

(Gettingthe GUSICatInfo  for a GUSIFileSpec = ]
const GUSICatinfo * CatlInfo(short index);
const GUSICatinfo * Dirlnfo();
const GUSICatinfo * Catinfo()  const;
bool Exists()  const;

In manyPOSIXishcontexts,it' s necessaryo specify pathnameswith C string.
Althoughthis practiceis dangerousn a Mac, we of coursehaveto conformto it. The
basicoperationsare gettinga full pathandgettinga pathrelativeto a directory (the
currentdirectoryby default).

(Gettingpathnamesroma GUSIFileSpec [l = (I
char * FullPath() const;
char * RelativePath() const;
char * RelativePath(const FSSpec & dir) const;

If the pathultimatelyis goingto flow backinto a GUSIroutineagain,it is possible
to simplyencodehe GUSIFileSpec in ASCII. Thisis fastandreliable,butyou should
of coursenotemployit with any non-GUSIdestinatiorroutineandshouldneverstore
sucha partacrossa reboot. The standardGUSIFileSpec  constructordor pathswill
acceptencodedgaths.

Theencodings definedas:

¢ 1byte:DC1(ASCII 0x11)
¢ 4 bytes:Volumereferencenumberin zero-paddetiex
¢ 8 bytes:DirectoryID in zero-paddethex

¢ nbytes:Partialpathnamestartingwith ’:’

(Gettingpathnamesroma GUSIFileSpec [l += (. <
char * EncodedPath()  const;

Most aliasesareresolvedmplicitely, but occasionallyyou maywantto do explicit
resolution. Resolve resolvesan alias. If gently is set, nonexistentargetfiles of
aliasegdon’t causeanerrorto bereturned.

(Aliasresolutionfor a GUSIFileSpec Il)= o
OSErr  Resolve(bool  gently = true);

AliasPath  returnsthe pathanaliaspointsto without mountinganyvolumes.

(Aliasresolutionfor a GUSIFileSpec I+ = an
char * AliasPath() const;
A majorfeatureof the GUSIFileSpec  classis the setof operatordor manipulating
afile specification.
operator--  replacesfile specificatiorwith the directoryspecificatiorof its par-
ent.

(Manipulatinga GUSIFileSpec Il)= (I -
GUSIFileSpec & operator--();



operator++  setsthedirlD of adirectoryspecificatiorto the D of thedirectory
(Manipulatinga GUSIFileSpec Ill)+= (N < -

GUSIFileSpec & operator++();

Thetwo versionsof operator+= , which internally both call AddPathComponent ,
replacea directoryspecificatiorwith the specification

(Manipulatinga GUSIFileSpec Ill)+= (N < -
GUSIFileSpec & AddPathComponent(const  char * name, int length, bool fullSpec);
GUSIFileSpec & operator+=(ConstStr31Param name);

GUSIFileSpec & operator+=(const char * name);
operator+  providesa non-destructievariantof operator+=
(Manipulatinga GUSIFileSpec Ill)+= (N S -
friend  GUSIFileSpec  operator+(const FSSpec & spec, ConstStr3lParam  name);
friend  GUSIFileSpec  operator+(const FSSpec & spec, const char * name);
Array accesgeplaceghefile specificationwith the index th objectin the parent
directoryof the specification(allowing the samespecificatiorto be reusedor reading
adirectory).
(Manipulatinga GUSIFileSpec 1Ill)+= (N < -
GUSIFileSpec & operator[](short index);
To manipulatehefieldsof thefile specificatiordirectly, thereis aproceduralnter-
face.
(Manipulatinga GUSIFileSpec 1Illl)+= (N <N -
void SetVRef(short  vref);
void SetParlD(long  parid);
void SetName(ConstStr63Param  nam);
For somemadificationsto propagatejuickly, the surroundingolder needgo have
its datemodified.

{Manipulatinga GUSIFileSpec Ill)+= ( s
OSErr TouchFolder();

Two GUSIFileSpecs canbecomparedor (in)equality
(Comparingtwo GUSIFileSpec  object il =
friend  bool operator==(const GUSIFileSpec & one, const GUSIFileSpec & other);
IsParentOf  determinesvhetherthe objectspecifiesa parentdirectoryof other .
(Comparingtwo GUSIFileSpec  object il += . <.
bool IsParentOf(const GUSIFileSpec & other)  const;
A GUSITempFileSpec is justaGUSIFileSpec with constructorgo construcfile-
namedor temporaryfiles.

(Definitionof classGUSIFileSpec B += . <.
class GUSITempFileSpec : public  GUSIFileSpec {
public:

GUSITempFileSpec(short vRefNum = kOnSystemDisk);

GUSITempFileSpec(short vRefNum, long parlD);

GUSITempFileSpec(ConstStr31Param basename);

GUSITempFileSpec(short vRefNum, ConstStr31Param  basename);

GUSITempFileSpec(short vRefNum, long parlD, ConstStr31Param  basename);
private:

void TempName();

void TempName(ConstStr31Param  basename);

static int  sID;



30.3 Implementation of GUSICatl

nfo

All of thememberfunctionsfor GUSICatinfo areinline.

(Inline memberfunctionsfor classGUSICatinfo  [Il)=

inline  bool GUSICatlnfo::IsFile() const
{

return  !(Dirlnfo().ioFlAttrib & 0x10);
}
inline  bool GUSICatlnfo::IsAlias() const
{

return

I(FileInfo().ioFIAttrib & 0x10) &&
(FInfo().fdFlags & (1 << 15));

}
inline  bool GUSICatlnfo::DirlsExported() const
{

return  (Filelnfo().ioFIAttrib & 0x20) != 0O
}
inline  bool GUSICatlnfo::DirlsMounted() const
{

return  (Filelnfo().ioFIAttrib & 0x08) != 0;
}
inline  bool GUSICatlnfo::DirlsShared() const
{

return  (Filelnfo().ioFIAttrib & 0x04) = 0;
}
inline  bool GUSICatlnfo::HasRdPerm() const
{

return  !(Dirlnfo().iocACUser & 0x02) = O
}
inline  bool GUSICatlnfo::HasWrPerm() const
{

return  !(Dirlnfo().ioACUser & 0x04) = O
}
inline  bool GUSICatlnfo::Locked() const
{

return  (Filelnfo().ioFIAttrib & 0x11) == 0x01;
}

30.4 Implementation of GUSIFile Spec

sError containgheerrorcodefor failed calls. Error

(Privatissimaof GUSIFileSpec Il =
mutable OSErr fError;

returnsthevalue.



(Inline memberfunctionsfor classGUSIFileSpec =

inline

{
}

inline

{
}

inline

{
}

OSErr GUSIFileSpec::Error()

return  fError;

GUSIFileSpec::operator void*()  const

return  (void  *)!fError;

bool GUSIFileSpec::operator!() const

return  fError!=0;

For path nameconstructionsa sometimedarge scratchareais neededwhich is
maintainedn sScratch . A scratchrequespreserves preexistingscratchareaatthe

endof thenewareaif extend is nonzero.
(Privatissimaof GUSIFileSpec Il +=

static  char * sScratch;

static  long sScratchSize;

static  char * CScratch(bool  extend

static  StringPtr PScratch();
(Memberfunctionsfor classGUSIFileSpec  IllH=

char
long

(Inline memberunctionsfor classGUSIFileSpec [IR-+=

inline

{
}

*  GUSIFileSpec::sScratch;
GUSIFileSpec::sScratchSize;

StringPtr  GUSIFileSpec::PScratch()

return  (StringPtr) CScratch();

{Memberfunctionsfor classGUSIFileSpec Ill+=

char

{

* GUSIFileSpec::CScratch(bool extend)
if (extend) {
char * newScratch
if  (InewScratch)
return  nil;
BlockMoveData(sScratch,
sScratchSize  += 64;
DisposePtr(sScratch);

= NewPtr(sScratchSize

newScratch+64,

sScratch = newScratch;
(‘sScratchSize)

= NewPtr(256))

= 256;

return

} else if
if (sScratch
sScratchSize

return  sScratch;

= false);

(S <N
(I -
() S -
(I -
+ 64);
sScratchSize);



A GUSIFileSpec hasaGUSICatinfo embedde@ndaflagfValidinfo

thatit is valid.

(Privatissimaof GUSIFileSpec  [Illl)+=
GUSIIOPBWrapper<GUSICatlnfo> finfo;
bool fValidinfo;

(Memberfunctionsfor classGUSIFileSpec Il +=

GUSIFileSpec::GUSIFileSpec(const

{

}

. fvalidinfo(false)

vRefNum = spec.vRefNum;

parlD = spec.parlD;

if (*spec.name < 64)
PLstrcpy(name,  spec.name);

fError = nokErr;

(Memberfunctionsfor classGUSIFileSpec Il +=

GUSIFileSpec::GUSIFileSpec(const

{

}

. fvalidinfo(false)

vRefNum = spec.vRefNum;

parlD = spec.parlD;

if (*spec.name < 64)
PLstrcpy(name,  spec.name);

fError = nokErr;

if  (‘useAlias)
Resolve();

(Memberfunctionsfor classGUSIFileSpec Il +=

GUSIFileSpec::GUSIFileSpec(short

{

. fvalidinfo(false)
OSEtrr err;

if ((err = FSMakeFSSpec(vRefNum, parlD,

this->vRefNum = vRefNum;
this->parlD = parlD;
memcpy(this->name,  name, *name+1);
}
fError = nokErr;
if  (‘useAlias)
Resolve();
if  (EqualString(this->name, name, false,

memcpy(this->name,  name, *name+1);

GUSIFileSpec

& spec)

vRefNum, long parlD,

name, this))

true))

indicating

& 1 =3

() < -

() < -

FSSpec & spec, bool useAlias)

() < -

ConstStr31Param

&& (err

I= fnfErr))

name, bool

{

useAlias)



(Memberfunctionsfor classGUSIFileSpec  Ill+= (N <.
GUSIFileSpec::GUSIFileSpec(short wd, ConstStr31Param  name, bool useAlias)
. fvalidinfo(false)

{
if  ((fError = FSMakeFSSpec(wd, 0, name, this))  && (fError  I= fnfErr))
return;
if  (‘useAlias)
Resolve();
if  (EqualString(this->name, name, false, true))
memcpy(this->name,  name, *name+1);
}
(Memberfunctionsfor classGUSIFileSpec  Ill+= & ] =

GUSIFileSpec::GUSIFileSpec(OSType object,  short vol)
. fvalidinfo(false)

{

fError = FindFolder(vol, object, true, &vRefNum, &parlD);
}
(Memberfunctionsfor classGUSIFileSpec  Ill)+= & ] =
GUSIFileSpec::GUSIFileSpec(short fRefNum)

. fvalidinfo(false)
{

GUSIIOPBWrapper<FCBPBRec>  fcb;

fch->ioNamePtr =  name;

fch->ioRefNum = fRefNum;

fch->ioFCBIndx = 0

if (fError = GUSIFSGetFCBInfo(&fcb))
return;

vRefNum
parlD

fch->ioFCBVRefNum;
fch->ioFCBParlD;



The pathnameonstructoiis by far themostcomplexconstructor This codeis also
probablynot portableto Rhapsodywhateveiandwhenevethatwill be.

Tominimizethenumberof Catinfo  callsnecessaryhefullSpec  variablereflects
whethertheentireFSSpec underconstructioror only thevRefNum andparlD arevalid.

(Memberfunctionsfor classGUSIFileSpec Il += (N <
GUSIFileSpec::GUSIFileSpec(const char * path, bool useAlias)
. fValidinfo(false)
{
const char * nextPath;
bool fullSpec = false;
vRefNum = 0;
parlD =0;

(Try decodingthe pathasan encoded-SSpec Il
(Try conveting the pathwith FSMakeFSSpec andreturn [

(Determinethe startingdirectoryof the pathill)

while (*path  && !fError) {

if (*path ==") {

(Walk directoriesupward Sl
} else {

fullSpec = true;

if (nextPath = strchr(path, )]
AddPathComponent(path, nextPath-path, fullSpec);
path = nextPath+1;

} else {
AddPathComponent(path, strlen(path), fullSpec);
break;

}

}

if  (ifError && 'fullSpec)
--(*this);

if  (ifError && luseAlias)
Resolve();



First, we testwhetherthe path representan encodedFSSpec]]. This is poten-
tially ambiguousbutno sanepersonwould starta disk namewith DC1. The ReadHex
function,which only works on big endianmachinesreadsa specifiednumberof hex
digits.

(Auxiliary functionsfor classGUSIFileSpec  [Illl= (—_—
bool ReadHex(const char * path, int bytes, char * result)
{

char hexbyte[3];
hexbyte[2] = 0;
while  (bytes--) {
hexbyte[0] = *path++; hexbyte[l] = *path++;

if  (isxdigit(hexbyte[0]) && isxdigit(hexbyte[1]))
*result = (char) strtol(hexbyte, nil,  16);
else
return  false;
}
return  true;
}
(Try decodingthe pathasan encoded-SSpec Il = (_—
if (*path == O0x11 && path[13] ==") /I Magic DC1 character
it (
IReadHex(path+1, 2, (char *)&vRefNum) || !ReadHex(path+5, 4, (char
) {
vRefNum = 0;
parlD =0
} else
path += 13;
(Try conveting the pathwith FSMakeFSSpec andreturn [ = (_—
int pathLen = (int)strlen(path);
StringPtr ppath = PScratch();

if (pathLen < 256 && ppath) {
memcpy(ppath+1, path, ppath[0] = pathLen);

switch  (fError = FSMakeFSSpec(vRefNum, parlD, ppath, this))  {
case fnfErr:
fError = nokErr;

return;
case nokErr:
if  (‘useAlias)
Resolve();

while ((nextPath = strchr(path, )] && nextPath[1])

path = nextPath+1;
memcpy(ppath+1, path, ppath[0] = strlen(path) - (nextPath = 0));
if  (EqualString(name, ppath, false, true))

memcpy(name, ppath, ppath[0]+1);

return;
default:
break;

}

*)&parlD)



(Determinethe startingdirectoryof the pathil) = (—

if (path[o] =="" || !nextPath = strchr(path, ") {
if ('VRefNum && !parlD)
GetDefaultDirectory();
if (*path == ")
++path;
} else {

if (nextPath - (char *) path > 62) {
fError = bdNameEirr;

return;

}

memcpy(this->name+1,  (char *) path, *this->name = nextPath - path);

if  (GetVolume())
return;

path = nextPath + 1;

}

Going upwardsis a bit more complicatedthan might seemnecessart first, be-
causef "a:b" is analiaspointingto "c:d:e:" , we wanta:b::"]] to be the sameas
"c.d"

(Walk directoriesupward Sl = (_—
if  ('fullSpec)
--(*this);
if ~ (ifError)
Resolve();
fullSpec = false;
while  (fError && *+tpath == ")
--(*this);
(Inline memberunctionsfor classGUSIFileSpec [IB+= (N < -
inline  OSErr GUSIFileSpec::SetDefaultDirectory()
{
return  fError = HSetVol(nil, vRefNum, parlD);
}
inline  OSErr GUSIFileSpec::GetDefaultDirectory()
{
name[0] =0
fValidinfo = false;

return  fError HGetVol(nil, &vRefNum, &parlD);



If name is used we haveto makesurethatit endswith a colon.

(Memberfunctionsfor classGUSIFileSpec Il+= () <N -
OSErr GUSIFileSpec::GetVolume(short index)

fValidinfo = false;
if (name[0] || index>=0) {
GUSIIOPBWrapper<ParamBlockRec>  vol;

vol->volumeParam.ioVRefNum vRefNum;
vol->volumeParam.ioNamePtr =  name;
vol->volumeParam.ioVollndex = index;

if (index < 0 && name[name[0]] = )
name[++name[0]] =",

if (fError = GUSIFSGetVInfo(&vol))
return  fError;

vRefNum = vol->volumeParam.ioVRefNum;
} else {

fError

vRefNum

nokrr;
0;

}
parlD =  fsRtParlD;

return  fError;
}
For convenienceye defineafictivousparentdirectoryof all volumes.

(Privatissimaof GUSIFileSpec Il += . & ] =
enum { ROOT_MAGIC_COOKIE 666 };
operator--  replacedile specificationsvith their parentdirectory volumeswith

therootpseuddirectory

(Memberfunctionsfor classGUSIFileSpec Il+= (N <N -
GUSIFileSpec & GUSIFileSpec::operator--()

{
if (parlD == fsRtParlD) {

vRefNum = ROOT_MAGIC_COOKIE;
parlD =0
name[0] = 0;
fError = nokErr;
fValidinfo = false;
} else
Dirlnfo();

return  *this;



operator++  walksdownonepathcomponent.

(Memberfunctionsfor classGUSIFileSpec Il += S < -
GUSIFileSpec & GUSIFileSpec::operator++()
{
if (parlD  && vRefNum == ROOT_MAGIC_COOKIEY
vRefNum 0;
parlD fsRtParlD;
name[0] 0;

goto punt;
}

if  (ICatlnfo())
goto punt;
if  (finfo->IsAlias())
if (Resolve() || !Catlnfo())
goto punt;
if  (finfo->IsFile()) {
fError = afpObjectTypeErr;

goto punt;
}

parlD
name[0]
fValidinfo

fInfo->Dirlnfo().ioDrDirlD;
0;
false;

punt:
return  *this;

}
[AddPathComponent]k thebasicoperatiorfor descending directoryhierarchy

(Memberfunctionsfor classGUSIFileSpec Il += (N <
GUSIFileSpec & GUSIFileSpec::AddPathComponent(const char * name, int length,

{
if (length > 63) {
fError = bdNameEirr;

goto punt;
}

if  (fullSpec)
if  (I++(*this))
goto punt;

memcpy(this->name+1,  name, *this->name = length);

if (parlD == fsRtParlD)
GetVolume();

punt:
return  *this;

}

bool

fullSpec)



operatort= andoperator+ aremerelywrappersaroundAddPathComponent .

(Inline memberunctionsfor classGUSIFileSpec [IR-+= (N <.
inline  GUSIFileSpec &  GUSIFileSpec::operator+=(ConstStr31Param name)
{

return  AddPathComponent((char ~ *) name+l, *name, true);
}
inline  GUSIFileSpec &  GUSIFileSpec::operator+=(const char * name)
{
return  AddPathComponent(name,  strlen(name), true);
}
{Memberfunctionsfor classGUSIFileSpec Il+= )

GUSIFileSpec  operator+(const FSSpec & spec, ConstStr31Param  name)

{
GUSIFileSpec s(spec);

return s += name;

}

GUSIFileSpec  operator+(const FSSpec & spec, const char * name)
GUSIFileSpec s(spec);

return s += name;

}

(Memberfunctionsfor classGUSIFileSpec Il+= () < -
GUSIFileSpec & GUSIFileSpec::operator{](short index)
{
if (parlD == fsRtParlD)
GetVolume(index);
else
Catlnfo(index);

return  *this;



{Memberfunctionsfor classGUSIFileSpec Il += S <N .-
void GUSIFileSpec::SetVRef(short vref)

{
vRefNum = vref;
fValidinfo = false;
}
void GUSIFileSpec::SetParlD(long parid)
{
parlD = parid;
fValidinfo = false;
}
void GUSIFileSpec::SetName(ConstStr63Param nam)
{
PLstrcpy(name,  nam);
fValidinfo = false;
}
(Memberfunctionsfor classGUSIFileSpec Illl)+= S <D
OSErr GUSIFileSpec::TouchFolder()
{
GUSIFileSpec folder(*this, true);
if  (!folder.DirInfo())
return  fError = folder.Error();
GetDateTime(&folder.fInfo->DirInfo().ioDrMdDat);
folder.fInfo->DirInfo().ioDrDirlD = folder.finfo->DirInfo().ioDrParID;
return  fError = GUSIFSSetCatlnfo(&folder.finfo);
}
Thesortof informationobtaineddepend®ntheindex parameter
(Memberfunctionsfor classGUSIFileSpec Il += (S < .-
const GUSICatinfo * GUSIFileSpec::Catinfo(short index)

if  (fValidinfo && lindex) /I Valid already
return  &flnfo.fPB;

fnfo->Dirlnfo().ioVRefNum = vRefNum;

finfo->Dirlnfo().ioDrDirlD = parlD;

fnfo->Dirlnfo().ioNamePtr = (StringPtr) name;
finfo->Dirlnfo().ioFDirlndex = index;

finfo->Dirlnfo().ioACUser =0

fValidinfo = I(fError = GUSIFSGetCatlInfo(&flnfo)) &8& index>=0;
return  fError  ? nil : &fInfo.fPB;



Theothervariationsof thecall aresimple.

(Inline memberfunctionsfor classGUSIFileSpec I += N
inline  const GUSICatinfo * GUSIFileSpec::Catinfo() const
{

return  const_cast<GUSIFileSpec *>(this)->CatlInfo(0);
}
inline  const GUSICatinfo  * GUSIFileSpec::Dirlnfo()
{
if  (Catinfo(-1)) {
parlD = finfo->DirInfo().ioDrParlD;
fValidinfo = true;
return  &fInfo.fPB;
} else
return  nil;
}
inline  bool GUSIFileSpec::Exists() const
{
return  Catlnfo() I= nil;
}

We startthe path gettingfunctionswith the full path. The full andrelative path
functionsarequitesimilar, iteratingafile specificatiorcurrent  upward,accumulating
thepathin path .

(Memberfunctionsfor classGUSIFileSpec Ill)+= (N <N -
char * GUSIFileSpec::FullPath() const
{
char * path = CScratch();
GUSIFileSpec current(*this);
const GUSICatinfo * info current.Catlnfo();

bool directory info  && linfo->IsFile();
if ('path)
return  nil;
*(path  += sScratchSize-1) =0
for () |
if  (PrependPathComponent(path, current.name, directory))
return  nil;
if  (current.parlD == fsRtParlD)

return  path;
if  (--current)

return  nil;
directory = true;

}
Eachaccumulatiorstepis preformedn PrependPathComponent

(Privatissimaof GUSIFileSpec Il += s
OSErr PrependPathComponent(char *&path,  ConstStr63Param  component, bool colon)

const;



{Memberfunctionsfor classGUSIFileSpec Il +=

() <IN -

OSErr GUSIFileSpec::PrependPathComponent(char *&path,  ConstStr63Param  component,
{
if  (colon)
*-path ="
if  (path-sScratch < *component+1)  {
long length = sScratch+sScratchSize-path;
if  (!CScratch(true))
return  GUSI_MUTABLE(GUSIFileSpec, fError) = -108;
path = sScratch+sScratchSize-length;
}
memcpy(path -= *component, component+l, *component);
return  nokErr;
}
RelativePath  workssimilarly, buthasto comparewith the stopdirectoryateach

step.GetVolume is calledto translateall drive numbergo realvolumenumbers.

(Memberfunctionsfor classGUSIFileSpec Il += (N < -
char * GUSIFileSpec::RelativePath(const FSSpec & dir)  const
{

GUSIFileSpec  current(dir);
if  (current.GetVolume(0))
return  FullPath();
short relVRef = current.vRefNum;
long relDirlD= current.parlD;
current = *this;
if  (current.GetVolume(0) || currentvRefNum  != relVRef)
return  FullPath();
char * path = CScratch();
const GUSICatinfo * info = current.CatlInfo();
bool directory = info  && linfo->IsFile();
if ('path)
return  nil;
if  (directory && info->Dirlnfo().ioDrDirlD == relDirID)
return  strepy(path, "";
*(path  += sScratchSize-1) =0
for ()
if  (PrependPathComponent(path, current.name, directory))
return  nil;
if  (current.parlD == relDirlD) {
if  (directory)
*-path ="
return  path;
}
if  (current.parlD == fsRtParlD)
return  path;
if  (--current)
return  nil;
directory = true;

bool

colon)

const



{Memberfunctionsfor classGUSIFileSpec Il+= N
char * GUSIFileSpec::RelativePath() const
{
GUSIFileSpec here;
here.GetDefaultDirectory();
return  RelativePath(here);

}
Encodingis simple.Notetheuseof the"%#s" Metrowerksspecificextension.
{Memberfunctionsfor classGUSIFileSpec Il+= N
char * GUSIFileSpec::EncodedPath() const
{
if  (ICScratch())
return  nil;
sprintf(sScratch, "\021%04hX%08X:%f#s", vRefNum, parlD, name);
return  sScratch;
}
{Memberfunctionsfor classGUSIFileSpec Ill-+= )
OSErr GUSIFileSpec::Resolve(bool gently)
{
const GUSICatinfo * info = Catlnfo();
if (linfo || (linfo->IsAlias() && (fError = resFNotFound)))
if  (gently)
return  fError = noErr;
else

return  fError;

Boolean isFolder;
Boolean wasAlias;
return  fError = ResolveAliasFile(this, true,  &isFolder, &wasAlias);



Gettingthe targetof analiaswithout resolvingit is quitetricky. We haveto guess
whetherthetargetis afile or adirectory

(Memberfunctionsfor classGUSIFileSpec Il += ) -
char * GUSIFileSpec::AliasPath() const
{
const GUSICatinfo * info = Catlnfo();
if (linfo || (linfo->IsAlias() && (GUSI_MUTABLE(GUSIFileSpec,  fError) = resFNotFound)))
return  nil;
char * path = CScratch();
if ('path)
return  nil;
*(path  += sScratchSize-1) =0

AliasHandle  alias;

(GettheAliasHandle  for thealias file anddetachit I
bool directory;

(Find outif alias pointsat a file or a directoryll

Str63  component;

/*
Build path from target up to root. Separate  with colons.
¥
for (short index = 0; !(GUSI_MUTABLE(GUSIFileSpec, fError) = GetAliasiInfo(alias, index, component));  ++inde
if (*component || PrependPathComponent(path, component,  directory))
break;
else
directory = true;
if  (ifError && 1(GUSI_MUTABLE(GUSIFileSpec,  fError) = GetAliasinfo(alias, asiVolumeName, component)))
PrependPathComponent(path, component,  true);
DisposeHandle((Handle) alias);
return  fError 2 nil : path;



(GettheAliasHandle  for thealias file and detachit )= [ )
short oldRes =  CurResFile();
short res = FSpOpenResFile(this, fsRdPerm);

if (res ==-1) {
GUSI_MUTABLE(GUSIFileSpec,  fError) = ResError();
alias = il
} else {
if (alias = (AliasHandle) GetlResource(‘alis’, 0))
DetachResource((Handle) alias);
else
GUSI_MUTABLE(GUSIFileSpec, fError) = ResError();
CloseResFile(res);
}
UseResFile(oldRes);
if (‘alias)
return  nil;

We haveto guesswhetherthe alias pointsat a file or a directory, butif the alias
was constructedy GUSI or by the Finder, this guessshouldbe correct(thoughnot
necessarilypto date).

(Find outif alias pointsat a file or a directoryil= (I
directory = false;
if  (info->FInfo().fdCreator == 'MACS))
switch  (info->FInfo().fdType) {
case 'srvr':
case ‘fadr’:
case 'faet’:
case 'hdsk’:
case 'famn”
case 'fash’:
case 'fdrp”:
directory = true;

}
Comparisonsireagaina bit tricky becausef thevolumenumbers.

{(Memberfunctionsfor classGUSIFileSpec Il+= n -
bool operator==(const GUSIFileSpec & one, const GUSIFileSpec & other)

{

if (one.parlD != other.parlD || 'EqualString(one.name, other.name, false, true))
return  false;
if (one.vRefNum == other.vRefNum)

return  true;
GUSIFileSpec  current;
current = one;
current.GetVolume(0);
short vRefl = current.vRefNum;
current = other;
current.GetVolume(0);
short vRef2 = current.vRefNum;

return  vRefl == vRef?;



{Memberfunctionsfor classGUSIFileSpec Il += ) -

bool GUSIFileSpec::IsParentOf(const GUSIFileSpec & other)  const
{
for (GUSIFileSpec  current(other); I(--current).Error();)
if (current == *this)

return  true;

return  false;

}
Referenceorversionis straightforwardasis operator->
(Inline memberfunctionsfor classGUSIFileSpec Il-+= N < -
inline  GUSIFileSpec::operator const FSSpec &() const
{
return  *this;
}
inline  const FSSpec * GUSIFileSpec::operator->() const
{
return  this;
}

Pointershoweverareatrickierissue astheymightbeusedeitherasa GUSIFileSpec
* orasanFSSpec *.

(Inline memberfunctionsfor classGUSIFileSpec Ill+= N D
inline  GUSIFileSpec::const_pointer::const_pointer(const GUSIFileSpec  * ptr)
ptr(ptr)
{
}
inline  GUSIFileSpec::const_pointer::operator const GUSIFileSpec  *() const
{
return  ptr;
}
inline  GUSIFileSpec::const_pointer::operator const FSSpec *() const
{
return  &static_cast<const FSSpec &>(*ptr);
}
inline  GUSIFileSpec::const_pointer GUSIFileSpec::operator&() const
{

return  const_pointer(this);

}



GUSIFileSpec::pointe r isthenon-constargquivalento GUSIFileSpec::const ~ _pointer

(Inline memberfunctionsfor classGUSIFileSpec I += an
inline  GUSIFileSpec::pointer::pointer(GUSIFileSpec * ptr)
ptr(ptr)
}
inline  GUSIFileSpec::pointer::operator GUSIFileSpec  *() const
{
return  ptr;
}
inline  GUSIFileSpec::pointer::operator const FSSpec *() const
{
return  &static_cast<const FSSpec &>(*ptr);
}
inline  GUSIFileSpec::pointer GUSIFileSpec::operator&()
{
return  pointer(this);
}
Theconstructorgor GUSITempFileSpec differ in the baseconstructorsheycall.
(Memberfunctionsfor classGUSIFileSpec Il+= )
GUSITempFileSpec::GUSITempFileSpec(short vRefNum)
GUSIFileSpec(kTemporaryFolderType, vRefNum)
{
TempName();
}
GUSITempFileSpec::GUSITempFileSpec(short vRefNum, long parlD)
SetVRef(vRefNum);
SetParlD(parlD);
TempName();
}
Optionally, abasenamecanbe specifiedfor atemporaryname.
{Memberfunctionsfor classGUSIFileSpec Ill+= ) <
GUSITempFileSpec::GUSITempFileSpec(ConstStr63Param basename)
GUSIFileSpec(kTemporaryFolderType, kOnSystemDisk)
{
TempName(basename);
}
GUSITempFileSpec::GUSITempFileSpec(short vRefNum, ConstStr31Param  basename)
GUSIFileSpec(kTemporaryFolderType, vRefNum)
{
TempName(basename);
}
GUSITempFileSpec::GUSITempFileSpec(short vRefNum, long parlD, ConstStr31Param
{
SetVRef(vRefNum);
SetParlD(parlD);
TempName(basename);

basename)



The namesaresearchedy TempName To avoidexcessivesearchingeachsearch

startsat anewlocation.

(Memberfunctionsfor classGUSIFileSpec Il +=
int  GUSITempFileSpec::sID =0

void GUSITempFileSpec::TempName()

{
for ()

Str31 name;

sprintf((char *)name, (char *)"\ptmp%04d",

SetName(name);

siD %= 10000;

fValidinfo = false;

if  (IExists()) {
if (fError == fnfErr)

fError = nokErr;

return;

sID++);

() < -



Thesearchwith anexistingbasenameis a slightvariationon theabove.

{Memberfunctionsfor classGUSIFileSpec Ill+= -
void GUSITempFileSpec::TempName(ConstStr31Param basename)
{

for (int id = O;++id) {
Str32 name;

int len = 2;

if (d < 10)

else if (id < 100)
len = 3;

else if (id < 1000)
len = 4

else if (id < 10000)
len =5;

else {
fError = fnfErmr;
return;

}

(Insertid at theappropriateplaceinto basename Il

SetName(name);

fValidinfo = false;

if  (IExists()) {
if (fError == fnfEr)

fError = noErr,

return;

}

}

I think it looksa bit prettierif the numberis stuckbeforethefirst dot, insteadof at
theend.
(Insertid at theappropriateplaceinto basename [Ill)= (_—
if  (id) {
memcpy(name, basename, *basename+l);
} else if (*basename + len > 31) {

name[0] = 30;
memcpy(name+1, basename+l, 31-len);
sprintf(reinterpret_cast<char *>(name+32-len), "%d", id);
} else {
name[0] = *basename + len;
unsigned char * period = reinterpret_cast<unsigned char *>(memchr(basename+1,
int prelen = period ? (period-basename)-1 . *basename;
memcpy(name+1, basename+l, prelen);
sprintf(reinterpret_cast<char *>(name+1+prelen), "%d", id);

memcpy(name+1+prelen+len, period,  *basename-prelen);

*basename));



Chapter 31

Disk files

A GUSIMacFileSocket  implementsthe operationson macfiles. All instancesof
GUSIMacFileSocket  are createdby the GUSIMacFileDevice  singleton,so thereis
no pointin exportingthe classitself.

A GUSIMacDirectory  implementdirectoryhandleson macdirectories.

(GUSIMacHle.hillm=
#ifndef ~_GUSIMacFile_
#define _GUSIMacFile_
#ifdef  GUSI_INTERNAL
#include  "GUSIDevice.h"
(Definitionof classGUSIMacFileDevice Il
#endif /* GUSI_INTERNAL */

#endif /* _GUSIMacFile_ */

391



(GUSIMacHle.cplilil) =
#define  GUSI_MESSAGE_LEVEILS

#include  "GUSlInternal.h"
#include  "GUSIMacFile.h"
#include  "GUSIFSWrappers.h"
#include  "GUSISocketMixins.h"
#include  "GUSIBasics.h"
#include  "GUSIDiag.h"
#include  "GUSIConfig.h"

#include  <fentl.h>
#finclude  <sys/stat.h>
#include  <stddef.h>
#include  <unistd.h>
#include  <algorithm>
#include  <memory>

#include  <Aliases.h>
#include  <Devices.h>
#include  <TextUtils.h>
#include  <Resources.h>

{Prototypedor GUSIMacFileSocket  interruptlevelroutine Jll
(Definitionof classGUSIMacFileSocket Il

(Definitionof classGUSIMacDirectory Il
(Interruptlevelroutinesfor GUSIMacFileSocket Il
{Interruptroutinewrappeisfor GUSIMacFileSocket Il
{Memberfunctionsfor classGUSIMacFileDevice Il
{Memberfunctionsfor classGUSIMacFileSocket Il
{Memberfunctionsfor classGUSIMacDirectory  [IIB



31.1 Definition of GUSIMacHhlI eDevi ce

GUSIMacFileDevice is asingletonsubclas®f GUSIDevice .

(Definitionof classGUSIMacFileDevice =
class GUSIMacFileDevice : public  GUSIDevice {
public:
static  GUSIMacFileDevice * Instance();
virtual bool Want(GUSIFileToken & file);

(Overriddenmemberfunctionsfor GUSIMacFileDevice I
GUSISocket * open(short  fileRef, int flags);

int MarkTemporary(const FSSpec & file);
void CleanupTemporaries(bool giveup);

"GUSIMacFileDevice();
protected:
GUSIMacFileDevice() . fTemporaries(0) {

(Privatissimaof GUSIMacFileDevice I

31.2 Definition of GUSIMachlI eSock et

(Definitionof classGUSIMacFileSocket  [Ill)=
class GUSIMacFileSocket
public  GUSISocket,
protected GUSISMAsyncError,
protected GUSISMBIocking,
protected GUSISMState,
protected GUSISMInputBuffer,
protected GUSISMOutputBuffer
{
public:
GUSIMacFileSocket(short fileRef, bool append, int mode);
"GUSIMacFileSocket();
(Overriddenmemberfunctionsfor GUSIMacFileSocket Il
private:
(Privatissimaof GUSIMacFileSocket I
%



31.3 Definition of GUSIMadire ct ory

(Definitionof classGUSIMacDirectory IR = (_—
class GUSIMacDirectory  : public  GUSIDirectory  {
public:

GUSIMacDirectory(const FSSpec & spec);

(Overriddenmembefunctionsfor GUSIMacDirectory Il
private:
(Privatissimaof GUSIMacDirectory Il

h

31.4 Implementation of GUSIMad-i le Devi ce

(Memberfunctionsfor classGUSIMacFileDevice )= o
static  auto_ptr<GUSIMacFileDevice> sGUSIMacFileDevice;
(Memberfunctionsfor classGUSIMacFileDevice Hll)+= )
GUSIMacFileDevice ~ * GUSIMacFileDevice::Instance()
{

if  (IsGUSIMacFileDevice.get())
sGUSIMacFileDevice = auto_ptr<GUSIMacFileDevice>(new GUSIMacFileDevice);
return  sGUSIMacFileDevice.get();

}

{Memberfunctionsfor classGUSIMacFileDevice Hlll)+= N <N
GUSIMacFileDevice::"GUSIMacFileDevice()

CleanupTemporaries(true);

}

GUSIMacFileDevice  will handleall file requestghrownat it, but no devicere-
quests.

{Memberfunctionsfor classGUSIMacFileDevice Illl)+= ) -
bool GUSIMacFileDevice:Want(GUSIFileToken & file)
{
return  file.IsFile();
}
(Overriddenmemberfunctionsfor GUSIMacFileDevice  Illh= (I -

virtual GUSISocket * open(GUSIFileToken & file, int flags);



{Memberfunctionsfor classGUSIMacFileDevice IHlll)+= N <

GUSISocket * GUSIMacFileDevice::open(GUSIFileToken & file, int flags)
{

OSErr err;

char permission;

short fileRef;

(Translateflags  into permission I
tryOpen:
(AttemptOpen into fileRef D
(If file didn’t exist,try to createit andgoto tryOpen if successfUllill
(Handleerrorsfrom Open B
{HandleO_EXCLand O_TRUN (il

return  open(fileRef, flags);

}
First,we needto translatehe POSIXopenflagsinto a Mac file permission.

(Trandateflags into permission = (_—
switch (flags & 3) {
case O_RDONLY:

permission = fsRdPerm;
break;
case O_WRONLY:
case O_RDWR:
permission =
GUSIConfiguration::Instance()->fSharedOpen ? fsRdWrShPerm : fsRdWrPerm;
break;
}
Now, we attemptto openthedataor resourcdork of thefile.
(AttemptOpen into fileRef = -

if (flags & O_RSRC)

err = GUSIFSOpenRF(&file,  permission,  &fileRef);
else
GUSIFSOpenDF(&file,  permission,  &fileRef);

If thefile did not exist, we try to createit. We don’t needto worry aboutspecial
casingfor O_.RSRChere,| think.

(If file didn’t exist,try to createit andgoto tryOpen if successfullill= (_—
if (err == fnfEr && (flags & O_CREAT)) {
if ((err = GUSIFSCreate(&file))) {
GUSIConfiguration::Instance()->SetDefaultFType(file);
file.TouchFolder();

err

}

if (‘err || err == dupFNErm) {
flags &= "(O_CREAT | O_EXCL); /I Avoid loop or false positive
goto tryOpen; Il Retry

}



Now we checkwhetherthe Open ultimately succeeded.

(Handleerrorsfrom Open Il = (_—
switch  (err) {
case afpObjectTypeErr:

return  GUSISetPosixError(EISDIR), static_cast<GUSIMacFileSocket *>(nil);
default:

return  GUSISetMacError(err), static_cast<GUSIMacFileSocket *>(nil);
case noErr:

break;

}
If we got to this point with O.EXCL still set, the file must haveexisted, but it
shouldn’thave.lf O.TRUNGSs set,truncatethefile.
(HandleO_EXCLand O_TRUN (l) = )
if (flags & O_EXCL) {
FSClose(fileRef);
return  GUSISetPosixError(EEXIST), static_cast<GUSIMacFileSocket *>(nil);
}

if (flags & O_TRUNC)
SetEOF(fileRef, 0);
Thereis alsoaspeciakcasebackdooiopen, availableonly for GUSIMacFileDevice
to handlefiles which arealreadyopensomehow This openwill neverfail exceptfor
lack of memory

{Memberfunctionsfor classGUSIMacFileDevice Hll)-+= )
GUSISocket * GUSIMacFileDevice::open(short fileRef, int  flags)
{
GUSISocket * sock;
if ((sock =
new GUSIMacFileSocket(fileRef, (flags & O_APPEND)!= 0, flags & 3)
) A

FSClose(fileRef);
GUSISetPosixError(ENOMEM);

}

return  sock;
}
The normal caseof remove is straightforward but we alsowantto supportthe
removingof openfiles, whichis frequentlyusedin POSIXcode,asmuchaspossible.

(Overriddenmemberfunctionsfor GUSIMacFileDevice Il -+= . E ] 3
virtual int remove(GUSIFileToken & file);



{Memberfunctionsfor classGUSIMacFileDevice IHlll)+= N < -
int  GUSIMacFileDevice::remove(GUSIFileToken & file)

{
OSErr err;

switch (err = GUSIFSDelete(&file)) {
case nokErr:
return 0
case fBsyErr:
return  MarkTemporary(static_cast<const FSSpec &>(file));
default:
return  GUSISetMacError(err);
}
}

MarkTemporary moveshefile to thetemporaryfolderandputsit onalist of death
candidates.
(Privatissimaof GUSIMacFileDevice IR = ]
struct  TempQueue {
TempQueue * fNext;
FSSpec fSpec;
} * fTemporaries;

(Memberfunctionsfor classGUSIMacFileDevice Illl)+= N <N -
int  GUSIMacFileDevice::MarkTemporary(const FSSpec & file)
{
OSErr err;

GUSITempFileSpec temp(file.vRefNum, file.name);

if (err = GUSIFSMoveRename(&file,  &temp))
return  GUSISetMacError(err);

TempQueue * q = new TempQueue;

g->fNext = fTemporaries;

g->fSpec = static_cast<const FSSpec &>(temp);
fTemporaries =q;

return  0;



CleanupTemporaries  triesatpromisingtimesto deleteasmanyof thetemporary
filesaspossible.

{Memberfunctionsfor classGUSIMacFileDevice Hll)-+= ) <
void GUSIMacFileDevice::CleanupTemporaries(bool giveup)
{

TempQueue ** p = &fTemporaries;

for (TempQueue * q = *p; q; q = *p)

if  (GUSIFSDelete(&g->fSpec) I= fBsyErr || giveup) {
Il Delete entry
*n = g->fNext;
delete q;
} else {
Il Keep entry
p = &g->fNext;
}
}
rename canbeasurprisinglydifficult operation.
(Overriddenmemberfunctionsfor GUSIMacFileDevice Il -+= (N <.
virtual int rename(GUSIFileToken & file, ~ const char * newname);
(Memberfunctionsfor classGUSIMacFileDevice Il += ] 3
int  GUSIMacFileDevice::rename(GUSIFileToken & file,  const char * newname)
{
OSErr err;
GUSIFileSpec newfile(newname,  true);

(Ensurethatfile to renameexistsand newnameresideson samevolumedililil

bool samename = EqualString(file->name, newfile->name, true,  true);
bool samedir = file->parlD == newfile->parlD;
bool newexists=  newfile.Exists();

(Handlespecialrenamingcasesby recursing l)
(Moveexistingtarget  outof thewayl)
if  (samedir)

err = GUSIFSRename(&file, newfile->name);
else if (samename)

err = GUSIFSCatMove(&file, newfile->parlD);
else

err = GUSIFSMoveRename(&file,  &newfile);

cleanuptarget:
(Cleanup existingtarge il

return  GUSISetMacError(err);
}

We canonly moveafile aroundavolume.

(Ensuethat file to renameexistsand newnameresideson samevolumdililil) = ()
if  ('file.Exists())

return  GUSISetMacError(file.Error());
if  (file->vRefNum I= newfile->vRefNum)

return  GUSISetPosixError(EXDEV);



If oneof thetwo files is locked,or if thetwo namesaredistinctonly by case we
call ourselvesecursivelywrappedn the specialcasecode.Theseconditionsarerare,

sosomeinefficiencyis notall thattragic.

(Handlespecialrenamingcasesby recursingiilil) =

if (samename && samedir)
return  0;

if  (file.CatInfo()->Locked()) {
GUSIFSRstFLock(&file);
int res = rename(file, newname);
GUSIFSSetFLock(res  ? &file  : &newfile);
return  res;

}

if (newexists  && file.Catlnfo()->Locked()) {
GUSIFSRstFLock(&newfile);
int res = rename(file, newname);
if (res)

GUSIFSSetFLock(&newfile);

return  res;

}

if (samedir && !samename && EqualString(file->name,
newexists = false;

If the targetnamerefersto an existingfile, we stashit awayuntil we're surethe

renamesucceeded.

(Moveexistingtarget  outof thewayll)=
GUSIFileSpec target;
if (newexists)  {

newfile->name, false,

GUSITempFileSpec  target(newfile->vRefNum, newfile->parlD);
if (err = GUSIFSRename(&newfile, target->name))
return  GUSISetMacError(err);
}
(Cleanup existingtarge il =

if  (newexists)
it (‘err)
GUSIFSDelete(&target);
else
GUSIFSRename(&target,  newfile->name);

stat is a ratherintimidating function which needsto pull togetherinformation

from varioussources.

(Overriddenmemberfunctionsfor GUSIMacFileDevice I+ =
virtual int  stat(GUSIFileToken & file, struct  stat

* buf);

() < -

true))



{Memberfunctionsfor classGUSIMacFileDevice Hll)+=

int  GUSIMacFileDevice::stat(GUSIFileToken
{

if  (file.IsDevice()) {

(return analibi stat buffe il
}
const GUSICatinfo &

GUSIIOPBWrapper<ParamBlockRec>
Str63

pb->volumeParam.ioNamePtr
pb->volumeParam.ioVRefNum
pb->volumeParam.ioVollndex

if  (GUSIFSGetVInfo(&pb))

& file, struct  stat

cb = *file.Catlnfo();
pb;
vName;

vName;
file->vRefNum;
0;

return ~ GUSISetPosixError(ENOENT);
buf->st_dev =  pb->ioParam.ioVRefNum;
buf->st_ino = cb.Dirlnfo().ioDrDirID;
buf->st_nlink = 1
buf->st_uid = 0
buf->st_gid = 0

buf->st_rdev 0;
buf->st_atime
buf->st_mtime

buf->st_ctime

ch.Filelnfo().ioFIMdDat;
ch.Filelnfo().ioFIMdDat;
cb.Filelnfo().ioFICrDat;

buf->st_blksize pb->volumeParam.ioVAIBIKSiz;

if  ('ch.IsFile() {
(Determinethelink countfor a directoryilil
buf->st_mode = S_IFDIR | 0666;
if  (lgGUSIExecHook || gGUSIExecHook(&file))
buf->st_mode |= 0111;

buf->st_size = ch.Dirlnfo().ioDrNmFIs;
} else if (ch.IsAlias()) {

buf->st_mode = S_IFLNK | 0777,

buf->st_size = ch.FileInfo().ioFIRLgLen;
} else if (ch.FInfo().fdType == '0OCK") {

buf->st_mode = S_IFSOCK | 0666;

buf->st_size = ch.FileInfo().ioFIRLgLen;
} else {

buf->st_mode = S_IFREG | 0666;

if  (cb.Filelnfo().ioFIAttrib & 0x01)

buf->st_mode &= "0222;

if (gGUSIExecHook) {
if  (gGUSIExecHook(&file))

buf->st_mode |= 0111,
} else
switch  (ch.FInfo().fdType) {
case 'APPL"
case 'appe’
buf->st_mode |= 0111,

-~

(I, - -

* buf)

Data fork

Data fork

is

is

ignored

ignored

¥

¥



buf->st_size =

}

buf->st_blocks =

}

ch.FileInfo().ioFILgLen; [* Resource fork is ignored

(buf->st_size + 511) >> ¢;

return  0;

}

Any existingdeviceshouldreturnan OK result,sogive justa setof defaults.

(return analibi stat  bufferil) = ]
buf->st_dev = 'dev
buf->st_ino = 77
buf->st_mode = S_IFCHR | 0666 ;
buf->st_nlink = 1
buf->st_uid = 0
buf->st_gid = 0
buf->st_rdev = 0
buf->st_size = 1
buf->st_atime = time(NULL);
buf->st_mtime = time(NULL);
buf->st_ctime = time(NULL);
buf->st_blksize = 0
buf->st_blocks = 1

return  0;

Dependingon our preferencesettingswe employa fasteror a slowermethodin
determiningthe link count. The accuratemethodsetsthe link countto 2 plus the
numberof subdirectoriesyhile thefastmethodestablisheanupperboundaryon that
numberas?2 plusthenumberof subitems.

virtual int

(Determinethelink countfor a directorylil)= ]
++buf->st_nlink;
if  (GUSIConfiguration::Instance()->fAccurateStat) {
GUSIFileSpec spec;
spec.SetVRef(pb->ioParam.ioVRefNum);
spec.SetParlD(ch.Dirlnfo().ioDrDirID);
for (int i = 0; i++ < cb.Dirlnfo().ioDrNmFIs;) {
spec = specli;
if  ('spec.Error() && spec.Catlnfo() && !spec.Catlinfo()->IsFile())
++buf->st_nlink;
}
} else {
buf->st_nlink +=  ch.Dirlnfo().ioDrNmFIs;
}
(Overriddenmemberfunctionsfor GUSIMacFileDevice I+ = (I -

chmod(GUSIFileToken & file,  mode_t mode);

¥



{Memberfunctionsfor classGUSIMacFileDevice Hll)+= (N <
int  GUSIMacFileDevice::chmod(GUSIFileToken & file, mode_t mode)
{

if  (file.IsDevice())
return  GUSISetPosixError(EINVAL);
if  ('file.Exists())
return  GUSISetPosixError(ENOENT);
if  (file.IsFile())
if (mode & S_IWUSR) {
if  (file.CatInfo()->Locked())
GUSIFSRstFLock(&file);
} else {
if  ('file.CatInfo()->Locked())
GUSIFSSetFLock(&file);

}
return  0;
}
(Overriddenmemberfunctionsfor GUSIMacFileDevice I+ = () <D
virtual int  utime(GUSIFileToken & file, const utimbuf * times);
(Memberfunctionsfor classGUSIMacFileDevice Hll)-+= N
int  GUSIMacFileDevice::utime(GUSIFileToken & file,  const utimbuf * times)
{

if  (file.IsDevice())
return  GUSISetPosixError(EINVAL);
if  ('file.Exists())
return  GUSISetPosixError(ENOENT);
GUSIIOPBWrapper<GUSICatinfo> info;
info.fPB = *file.CatlInfo();
info->Filelnfo().ioDirlD = file->parlD;
if  (times)
info->FileInfo().ioFIMdDat = times->modtime;
return  GUSISetMacError(GUSIFSSetCatlnfo(&info));

}

(Overriddenmemberfunctionsfor GUSIMacFileDevice I+ = () <
virtual int  access(GUSIFileToken & file, int  mode);



{(Memberfunctionsfor classGUSIMacFileDevice  Ill)+=
int  GUSIMacFileDevice::access(GUSIFileToken &
{

if  (file.IsDevice())
return  GUSISetPosixError(EINVAL);
const GUSICatinfo * info = file.CatInfo();
if  (linfo)
switch  (file.Error()) {
case afpAccessDenied:
return  GUSISetPosixError(EACCES);
case ioErr:

return  GUSISetPosixError(EIO);
bdNamerr:
fnfErr:
nsverr:
paramerr:
dirNFErT:
afpObjectTypeErr:

¥ ENOENT*/

default:

return

case
case
case
case
case
case

GUSISetPosixError(ENOENT);

I
/I Under
Il so if
II' to be
I
if (mode & W_OK){
Il
Il Check if
I
GUSIIOPBWrapper<HParamBlockRec>

our simplifying assumptions,  we d
we managed to do a GetCatlinfo,

true

volume is locked

vol;
vol->volumeParam.ioNamePtr

vol->volumeParam.ioVollndex
vol->volumeParam.ioVRefNum =

nil;
0;

if (GUSIFSHGetVInfo(&vol))
return  GUSISetPosixError(EINVAL);

if  (vol->volumeParam.ioVAtrb & 0x8080)
return  GUSISetPosixError(EROFS);

I
Il Check if
I
if  (info->Locked())
return ~ GUSISetPosixError(EACCES);

file is locked

}

if (mode & X_OK)

R_OKand F_OK are already

K ] =
file, int  mode)

/* Don't know what the

on't check AppleShare permissions,

assumed

file->vRefNum;

/I Should never happen

locked

/I Yup, volume is

/I Yup, file is locked

error is.

*



if  (gGUSIExecHook) {
if  ('gGUSIExecHook(&file))
return  GUSISetPosixError(EACCES);
} else
switch  (info->FInfo().fdType) {
case 'APPL"
case 'appe’
break;
default:
return ~ GUSISetPosixError(EACCES);

}

return  0;

}

(Overriddenmemberfunctionsfor GUSIMacFileDevice I+ = () <N -
virtual int  mkdir(GUSIFileToken & file);

{Memberfunctionsfor classGUSIMacFileDevice Hlll)+= () <D -
int  GUSIMacFileDevice::mkdir(GUSIFileToken & file)

{

}

(Overriddenmemberfunctionsfor GUSIMacFileDevice I+ = () <D
virtual int  rmdir(GUSIFileToken & file);

return  GUSISetMacError(GUSIFSDirCreate(&file));

(Memberfunctionsfor classGUSIMacFileDevice Hll)+= () < -
int  GUSIMacFileDevice::rmdir(GUSIFileToken & file)

{

}

(Overriddenmemberfunctionsfor GUSIMacFileDevice I+ = () <
virtual GUSIDirectory ~ * opendir(GUSIFileToken & file);

return  GUSISetMacError(GUSIFSDelete(&file));

(Memberfunctionsfor classGUSIMacFileDevice Hll)+= N
GUSIDirectory ~ * GUSIMacFileDevice::opendir(GUSIFileToken & file)

{

}
symlink hasto reproducehe Finder'saliascreationprocesswhich is quite com-
plex.

(Overriddenmemberfunctionsfor GUSIMacFileDevice I+ = )
virtual int  symlink(GUSIFileToken & to, const char * newlink);

return  new GUSIMacDirectory(static_cast<FSSpec &>(++file));



VRef2lcon findsthedrivericon for avolume.

(Memberfunctionsfor classGUSIMacFileDevice Hlll)+= N N -
static  OSErr VRef2Icon(short vRef, Handle * icon)

{
OSEtrr err;
short cRef;
{
(Getvolumeinformationinto vRef andcRef Il
}
{
(Getvolumeicon Il
}
return  nokErr;
}

(Getvolumeinformationinto vRef andcRef Ill)= (I
GUSIIOPBWrapper<HParamBlockRec>  hpb;
hpb->volumeParam.ioVRefNum =  vRef;
hpb->volumeParam.ioNamePtr = il
hpb->volumeParam.ioVollndex = 0

if (err = GUSIFSHGetVInfo(&hpb))

retum e,
VRef =
cRef =
(Getvolumeicon il =

GUSIIOPBWrapper<ParamBlockRec>
pb->cntrlParam.ioVRefNum =
pb->cntrlParam.ioCRefNum =
pb->cntrlParam.csCode = 21

if (err = pb.Control())
return  err;

hpb->volumeParam.ioVDrvinfo;
hpb->volumeParam.ioVDRefNum;

pb;
VRef;
cRef;

PtrToHand(*(Ptr *)  pb->cntrlParam.csParam, icon,  256);



AliasTypeExpert  findstheright file type, creator icon locationandicon ID for
thealias. Thisis complicatecdby manyspecialcases.

{Memberfunctionsfor classGUSIMacFileDevice Hll)-+= ) -
typedef OSType AliasTypeMap[2];

static  AliasTypeMap sMap[] = {
(Speciafolder typesandtheir alias type Sl
{ 0, 0}

%

static  void AliasTypeExpert(
const GUSIFileSpec & file,
OSType * fCreator,
OSType * fType,
GUSIFileSpec  * iconFile,
short * iconID)

const GUSICatInfo * info = file.CatInfo();
*fCreator

*iconFile
*iconlD

'MACS’;
file;
kCustomlconResource;

if ~ (linfo->IsFile()) {
(DetermingType for folder andvolumealiase Sl
if  (file->parlD == fsRtParlD) {
iconFile->SetParlD(fsRtDirID);
iconFile->SetName("\plcon\n");
} else {
*iconFile += "\plcon\n";
}
} else {
*Type info->FInfo().fdType;
*fCreator= info->FInfo().fdCreator;

}

return;
error:

*Type

*fCreator



One of the complexissuesis the various AppleSharerelatedaliases,but those

shouldnot changeioo much.

(DetermingType for folder andvolumealiase Sl =
GetVolParmsiInfoBuffer volParms;

if  (IGUSIFSGetVolParms(file->vRefNum,
if  (file->parlD == fsRtParID)
Type = ’'srvr)
else if (linfo->HasRdPerm())
Type = ‘fadr;
else
Type =
else if (file->parlD
Type = ’hdsk’;
else if (info->DirlsMounted())
*Type = 'famn’;
else if (info->DirlsExported())
*Type = 'fash’;
else if (info->DirlsShared())
*Type = 'faet’
else
*Type = 'fdrp’;
(Checkfor specialfolderlll

'faet’;
== fsRtParID)

&volParms)

&& volParms.vMServerAdr)

Thisisthecurrentlist of speciafolders.l supposét shouldberevisedoccasionally

In fact, it is probablyalreadyout of date.

(Speciaffolder typesandtheir alias type Jll = )
{amnu’,  ‘faam’},
{'ctrl’, fact’},
{’extn’, 'faex},
{'pref’, fapf},
{prt’, fapn’},
{’empt, 'trsh’},
{trsh’, 'trsh’},
{'strt’, fast’},
{macs’,  ‘fasy’},
(Checkfor specialfolde )= _—
if  (file->parlD I= fsRtParlD  && info->DirInfo().ioDrDirlD <9 {
short  VvRef;
long  dirlD;
for (AliasTypeMap * mapp = sMap; **mapp; ++mapp)
if  (FindFolder(file->vRefNum, (*mapp)[0], false,  &vRef, &dirID))
continue;
else if (dirlD == info->Dirinfo().ioDrDirID) {

*fType = (*mapp)[1];

break;



AddiconsToFile  addsthe appropriatdconsto the aliasfile asthe customicon.
Themechanicapartof thework is performedoy CopylconFamily

{(Memberfunctionsfor classGUSIMacFileDevice Il += (N S
static  OSType slconTypes|[] = |

'ICN#,

'ics#,

‘icl4’,

'ics4’,

'iclg’,

'ics8,

0
3

static  bool CopylconFamily(
short  srcResFile, short srclD, short dstResFile, short  dstID)

{
Handle icon;
bool success =  false;
for (OSType * types = slconTypes; *types;, ++types) {
UseResFile(srcResFile);
if (icon = GetlResource(*types, srclD))  {
UseResFile(dstResFile);
DetachResource(icon);
AddResource(icon, *types, dstiD, "\p");
success = success || !'ResError();
}
}
return  success;
}
static  bool AddlconsToFile(
const GUSIFileSpec & origFile, short aliasFile,
const GUSIFileSpec & iconFile, short iconlID,
bool  plainDisk)
{
bool hasCustomlcons = false;
short iFile = FSpOpenResFile(&iconFile, fsRdPerm);
if (File = -1) {
hasCustomicons =
CopylconFamily(iFile, iconD, aliasFile, kCustomlconResource);

CloseResFile(iFile);

}
if (‘hasCustomicons  && plainDisk) {

Handle icon;

if  (VRef2lcon(origFile->vRefNum, &icon)) {
AddResource(icon, 'ICN#,  kCustomlconResource, “\p");
hasCustomicons = IResError();

}



return  hasCustomlcons;

}

{(Memberfunctionsfor classGUSIMacFileDevice Hlll)+= N < -
int  GUSIMacFileDevice::symlink(GUSIFileToken & to, const char * newlink)
{

if  ('to.Exists())
return  GUSISetPosixError(EIO);
if  (to.IsDevice())
return  GUSISetPosixError(EINVAL);
OSType fileType;
OSType fileCreator;
short iconlD;
short aliasFile;
AliasHandle alias;
bool customlcon;
GUSIFileSpec iconFile;
Finfo info;
(CreateandopenaliasFile B
if  (NewAlias(nil, &to, &alias))
goto closeFile;
AddResource((Handle) alias, ‘alis’, 0, to->name);
if  (ResError())
goto deleteAlias;
customicon = AddlconsToFile(to, aliasFile, iconFile, iconlD,
fileType == 'hdsk’ && fileCreator == 'MACS));
CloseResFile(aliasFile);
GUSIFSGetFInfo(&newnm,  &info);
info.fdFlags |= kisAlias | (customicon ? kHasCustomlcon : 0);
info.fdFlags &= "kHasBeenlnited;
GUSIFSSetFInfo(&newnm,  &info);
newnm.TouchFolder();
return  0;
deleteAlias:
DisposeHandle((Handle) alias);
closeFile:
CloseResFile(aliasFile);
deleteFile:
GUSIFSDelete(&newnm);

return  GUSISetPosixError(EIO);



(CreateandopenaliasFile D= (_—
GUSIFileSpec newnm(newlink,  true);

if  (newnm.Error())

return  GUSISetPosixError(EIO);
if  (newnm.Exists())

return  GUSISetPosixError(EEXIST);

AliasTypeExpert(to, &fileCreator, &fileType, &iconFile, &iconID);
FSpCreateResFile(&newnm, fileCreator, fileType, smSystemScript);

if  (ResError())
return  GUSISetPosixError(EIO);

aliasFile = FSpOpenResFile(&newnm,  fsRdWrPerm);
if (aliasFile == -1)
goto deleteFile;

(Overriddenmemberfunctionsfor GUSIMacFileDevice I+ = N S
virtual int  readlink(GUSIFileToken & link, char * buf, int bufsize);
{Memberfunctionsfor classGUSIMacFileDevice Hll)+= N <

int  GUSIMacFileDevice::readlink(GUSIFileToken & link, char * buf, int bufsize)
{

if  (link.IsDevice())
return  GUSISetPosixError(EINVAL);

char * resPath = link.AliasPath();

if ~ (/(resPath))
if  (link.Error() == resFNotFound)
return  GUSISetPosixError(EINVAL);
else
return  GUSISetMacError(link.Error());

int len = strlen(resPath);
strncpy(buf, resPath,  bufsize);

if (len >= bufsize)
return  GUSISetPosixError(ENAMETOOLONG);

else
return  len;
}
(Overriddenmemberfunctionsfor GUSIMacFileDevice I+ = ) -
virtual int  fgetfileinfo(GUSIFileToken & file,  OSType * creator,  OSType * type);

virtual int fsetfileinfo(GUSIFileToken & file,  OSType creator,  OSType type);



{Memberfunctionsfor classGUSIMacFileDevice IHlll)+= N <
int  GUSIMacFileDevice::fgetfileinfo(GUSIFileToken & file,  OSType * creator,  OSType * type)
{

Finfo info;

if  (file.IsDevice())
return  GUSISetPosixError(EINVAL);

if  (file.Error() || Mile.Exists() || GUSIFSGetFInfo(&file, &info))
return  GUSISetPosixError(EIO);

if  (creator)

*creator = info.fdCreator;
it (type)
*type = info.fdType;
return  0;
}

{(Memberfunctionsfor classGUSIMacFileDevice Hlll)+= N < -
int  GUSIMacFileDevice::fsetfileinfo(GUSIFileToken & file,  OSType creator,  OSType type)
{

Finfo info;
if  (file.IsDevice())
return  GUSISetPosixError(EINVAL);
if  (file.Error() || Mile.Exists() || GUSIFSGetFInfo(&file, &info))
return  GUSISetPosixError(EIO);
info.fdType = type;
info.fdCreator =  creator,
info.fdFlags &= "kHasBeenlnited;
if  (GUSIFSSetFInfo(&file, &info))
return  GUSISetPosixError(EIO);
return  0;
}

faccess is asomewhaturiouscasein thatGUSIMacFileDevice acceptgespon-
sibility for handlingit, butthendoesnot, in fact, handleit.

(Overriddenmemberfunctionsfor GUSIMacFileDevice I+ = .
virtual int  faccess(GUSIFileToken & file,  unsigned * cmd, void * arg);
(Memberfunctionsfor classGUSIMacFileDevice Illl)+= e
int  GUSIMacFileDevice::faccess(GUSIFileToken &, unsigned * void *)
{

return  GUSISetPosixError(EINVAL);
}

31.5 Implementation of GUSIMacFI eSocket

Theimplementatiorof GUSIMacFileSocket  consistf asynchronousighlevelpart
which mostlydealswith GUSIRingBuffers  andanasynchronoukw levelpart. Since
file sockethavesomedifferentpropertieshanothersocketsit is helpful to startwith
thehigh levelroutines.



31.5.1 High levelinterface for GUSIMacFle Socket

The constructohasto initialize a ratherlargenumberof datafields.

(Privatissimaof GUSIMacFileSocket  [Hlll)=
short fFileRef;
bool fAppend,;
bool fWriteBehind,;

(Memberfunctionsfor classGUSIMacFileSocket  [Ill)= (I -
GUSIMacFileSocket::GUSIMacFileSocket(short fileRef, bool append, int mode)
. fFileRef(fileRef), fAppend(append), fWriteBehind(false)
{

switch  (mode) {

case O_RDONLY:
fWriteShutdown
fWritePB.ioParam.ioResult
break;

case O_WRONLY:
fWriteBehind = true;
/I Fall  through

case O_RDWR:
fReadShutdown = true;
break;

true;
wrPermErr;

}
(Initialize fieldsof GUSIMacFileSocket )
}

(Memberfunctionsfor classGUSIMacFileSocket Il += - xE | 3
GUSIMacFileSocket::"GUSIMacFileSocket()
{
fsync();
if (fFileRef)
FSClose(fFileRef);
GUSIMacFileDevice::Instance()->CleanupTemporaries(false);

}

Undersomecircumstancesgead usesareadaheatbuffer. Sincethis optimization
canactuallypessimizeapplicationswe're very conservativdyy only turningit on for
readonlyfilesandby turningit off assoonaslseek is called.SyncRead putsthesocket
into a predictablestateafterwards.

fPosition  containsthe next positionwhereoperationsapply, not countingread-
aheaddata,but countingwrite-behind fReadAhead indicateghataread-aheadhould
be startedon thefirst readoperation.fBeyondEOF indicatesthatfPosition  resulted
from a seekbeyondthe currentendof file position.

(Privatissimaof GUSIMacFileSocket  [Il+= & ] =
bool fReadAhead;
bool fBeyondEOF,;
long fPosition;

(Initialize fieldsof GUSIMacFileSocket  [Ill)= () -
fPosition 0;
fReadAhead IfReadShutdown;
fBeyondEOF false;



(Privatissimaof GUSIMacFileSocket Il += () < -
void SyncRead();

(Memberfunctionsfor classGUSIMacFileSocket [l += () < -
void GUSIMacFileSocket::SyncRead()

fReadAhead = false;

fReadShutdown = true;

{Wait for pendingreadoperationson GUSIMacFileSocket  to completdil
(Discarddatain inputbufferof GUSIMacFileSocket Il

}

As soonasfReadShutdown is set,nonewreadswill bestartedsojustwait for the
currentonesto complete.

(Wait for pendingreadoperationson GUSIMacFileSocket  to completdil)= (I
if  (fReadPB.ioParam.ioResult ==1) {
AddContext();
while  (fReadPB.ioParam.ioResult == 1)
GUSIContext::Yield(true);
RemoveContext();
}

If therewasdatain thebuffer,we needto movethefile positionbackby theamount
of data.

(Discarddatain input bufferof GUSIMacFileSocket )= _—
fPosition += flnputBuffer.Valid();
size 't consume = 0x7F000000;
finputBuffer.Consume(nil, consume);

As opposedo SyncRead, SyncWrite doesn’tchangethe long-termstrategy By
temporarilyturning off fWriteBehind , it signalsthatthe write strategyshouldwrite
theremainingdataevenif it doesnotalignto cacheblocks.

(Privatissimaof GUSIMacFileSocket Il += () < .-
void  SyncWrite();

{Memberfunctionsfor classGUSIMacFileSocket [Ill)+= () <N -
void GUSIMacFileSocket::SyncWrite()
{
fOutputBuffer.Lock();
bool saveWriteBehind = fWriteBehind;
fWriteBehind = false;
fOutputBuffer.Release();
AddContext();
while  ('fWriteShutdown && fOutputBuffer.Valid())
GUSIContext::Yield(true);
RemoveContext();
fOutputBuffer.Lock();
fWriteBehind = saveWriteBehind,;
fOutputBuffer.Release();

}
It is oftenadvantageous keepl/O requests multiple of theallocationblocksize.

(Privatissimaof GUSIMacFileSocket [l += N [ -
size_t fBlockSize;



(Initialize fieldsof GUSIMacFileSocket I+ = (N <.
fBlockSize = 4096;

GUSIIOPBWrapper<FCBPBRec>  fcb;

Stré3 name;
fch->ioNamePtr = name;
fcb->ioRefNum = fFileRef;
fch->ioFCBIndx =0

if  (IGUSIFSGetFCBInfo(&fch)) {
GUSIIOPBWrapper<ParamBlockRec> info;

info->volumeParam.ioNamePtr =  name;
info->volumeParam.ioVRefNum = fch->ioVRefNum;
info->volumeParam.ioVollndex= 0;

if  (IGUSIFSGetVInfo(&info))
fBlockSize = info->volumeParam.ioVAIBIKSiz;

}

(Overriddenmemberfunctionsfor GUSIMacFileSocket )= -
virtual ssize_t read(const ~ GUSIScatterer & buffer);

(Memberfunctionsfor classGUSIMacFileSocket Il += () < -
ssize_ t  GUSIMacFileSocket::read(const GUSIScatterer & buffer)
{

size_t rest
size_t  offset

buffer.Length();
0;

GUSI_MESSAGE(("pos:  %d len:  %d\n", fPosition, rest));

SyncWrite();
if  (fBeyondEOF)
if  (GUSISetPosixError(GetAsyncError()))
return  -1;
else
return  0;

(Readfromread-aheadufferof GUSIMacFileSocket ~ while possib| il
(Readdirectlyfromfile into buffer  if necessarjilil)

size_t done = buffer.Length() - rest;

(Startread-ahedl if necessarjil

return  int(done);



As long astherehasbeenno fReadShutdown , we usetheread-aheaduffer.

(Readfromread-ahea bufferof GUSIMacFileSocket ~ while possib| (il = (_—
while (fReadAhead  && (IfReadShutdown || flnputBuffer.Valid()) && rest)  {
if  (flnputBuffer.Valid()) {
size 't len = rest;
finputBuffer.Lock();
finputBuffer.Consume(buffer, len, offset);

fPosition += len;
finputBuffer.Release();

rest -== len;
} else {
if  (GUSISetPosixError(GetAsyncError()))
return  -1;

if  ('fBlocking)
if ~ (loffset) /I Nothing read yet
return  GUSISetPosixError(EWOULDBLOCK);
else
return  offset;
AddContext();
while  (fReadShutdown  && 'finputBuffer.Valid())
GUSIContext::Yield(true);
RemoveContext();



If thereis still datato beread,readit now.

(Readdirectlyfromfile into buffer  if necessarjilil) = (_—
if (Irest)

return  buffer.Length();
do {

size 't len = rest

fReadPB.ioParam.ioCompletion = sWakeupProc;

fReadPB.ioParam.ioBuffer =
buffer.Count()==1 ?
static_cast<Ptr>(buffer.Buffer())+offset
. static_cast<Ptr>(finputBuffer.ProduceBuffer(len));
fReadPB.ioParam.ioReqCount = len;
GUSI_MESSAGE(("Sync read (0x%x bytes).\n", len));
PBReadAsync(&fReadPB);
(Wait for pendingreadoperationson GUSIMacFileSocket  to completdill
GUSI_MESSAGE(("Read done (0x%x/%d).\n", fReadPB.ioParam.ioActCount, fReadPB.ioParam.ioResult));
switch  (fReadPB.ioParam.ioResult) {
case eofEr:
case nokErr:
rest -= fReadPB.ioParam.ioActCount;
fPosition += fReadPB.ioParam.ioActCount;
if  (buffer.Count() = 1) {
offset += fReadPB.ioParam.ioActCount;
} else {
finputBuffer.ValidBuffer(fReadPB.ioParam.ioBuffer, fReadPB.ioParam.ioActCount);
finputBuffer.Consume(buffer, *reinterpret_cast<size_t *>(&fReadPB.ioParam.ioActCount),
}
if (rest && len == fReadPB.ioParam.ioActCount)
continue;
break;
default:
return  GUSISetMacError(fReadPB.ioParam.ioResult);
}
} while  (0);
We wait for thefirst read (andhandleit synchronouslypeforedecidingthatfile
accesss sequentiabnoughfor read-ahead.

(Startread-aheadf necessayllil)= (_—
if (fReadAhead) {
fReadAhead = false;
fReadPB.ioParam.ioCompletion = sReadProc;
GUSIMFRead(this);
}

To speedup writes, they go into a write-behindbuffer and are flushedout asyn-
chronously This cause®rrorsto bereportedwith somedelay

(Overriddenmemberfunctionsfor GUSIMacFileSocket )+ = ) <N
virtual ssize_t  write(const GUSIGatherer & buffer);



{(Memberfunctionsfor classGUSIMacFileSocket Il +=

{
if  (GUSISetPosixError(GetAsyncError()))

return  -1;
if  (fWriteShutdown) /I Background error
return  GUSISetMacError(fWritePB.ioParam.ioRe

if  (fAppend)
Iseek(0,  SEEK_END);

else if (fBeyondEOF) {
(Insertnull bytesbeyondeOF Il

() <D -
ssize_t  GUSIMacFileSocket::write(const GUSIGatherer & buffer)

sult);

}

size t rest = buffer.Length();

size t offset = 0;

if  (/fBlocking && fOutputBuffer.Free() < rest)

return  GUSISetPosixError(EWOULDBLOCK);
while (rest)  {

size t len = rest;

{Wait for freebufferspaceon GUSIMacFileSocke

fOutputBuffer.Lock();

t -

fOutputBuffer.Produce(buffer, len, offset);

fPosition += len;
fOutputBuffer.Release();
rest -= len;

}

return  buffer.Length();
}

If aseek operationwent beyondEOF andwe try to do a write

betweerhasto befilled with null bytes.

(Insertnull bytesbeyondEO F Il =
long targetPos = fPosition;

for  (Iseek(0, SEEK_END); fPosition < targetPos;

) {

{Wait for freebufferspaceon GUSIMacFileSocket [l

size_t  size = targetPos - fPosition;

Ptr p = static_cast<Ptr>(fOutputBuffer.ProduceBuffer(size));

memset(p, 0, size);
fPosition += size;
fOutputBuffer.ValidBuffer(p, size);

}

(Wit for freebufferspaceon GUSIMacFileSocket [l =
if  (fWriteShutdown && IfOutputBuffer.Free())
AddContext();
while  ('fWriteShutdown && 'fOutputBuffer.Free())
GUSIContext::Yield(true);
RemoveContext();

}
if  (fWriteShutdown)
return  GUSISetMacError(fWritePB.ioParam.ioResult);

{

the spacein-



(Overriddenmemberfunctionsfor GUSIMacFileSocket I+ = ) <

virtual bool select(bool * canRead, bool * canWrite, bool * exception);
{Memberfunctionsfor classGUSIMacFileSocket Il += N
bool GUSIMacFileSocket::select(bool * canRead, bool * canWrite, bool *)

{

bool cond = false;
if (canRead)

if (*canRead = fBeyondEOF | fAsyncError || fReadAhead || fReadShutdown || flnputBuffer.Valid())
cond = true;
if  (canWrite)
if (*canWrite = fBeyondEOF || fAsyncError || fWriteShutdown || fOutputBuffer.Free())
cond = true;

return  cond;

}

(Overriddenmemberfunctionsfor GUSIMacFileSocket I+ = )
virtual int  fsync();

(Memberfunctionsfor classGUSIMacFileSocket Il += )
int  GUSIMacFileSocket::fsync()
{
SyncWrite();
if  (fWriteShutdown)
return  GUSISetMacError(fWritePB.ioParam.ioResult);

else
return  0;
}
fentl)  handlegheblockingsupport.
(Overriddenmemberfunctionsfor GUSIMacFileSocket )+ = )
virtual int  fentl(int cmd, va_list  arg);
(Memberfunctionsfor classGUSIMacFileSocket Il += )
int  GUSIMacFileSocket::fentl(int cmd, va_list  arg)
{
int result;
if  (GUSISMBIlocking::DoFcntl(&result, cmd, arg))
return  result;
GUSI_ASSERT_CLIENT(false,  ("fentl: illegal request  %d\n", cmd));
return  GUSISetPosixError(EOPNOTSUPP);
}
ioctl)  dealswith blockingsupportandwith FIONREAD
(Overriddenmemberfunctionsfor GUSIMacFileSocket I+ = )

virtual int ioctl(unsigned int request, va_list  arg);



{Memberfunctionsfor classGUSIMacFileSocket [l += N D -

int  GUSIMacFileSocket::ioctl(unsigned int request, va_list  arg)
{

int  result;

if  (GUSISMBIocking::Doloctl(&result, request,  arg)

|| GUSISMInputBuffer::Doloctl(&result, request,  arg)

)

return  result;
GUSI_ASSERT_CLIENT(false,  ("ioctl: illegal request  %d\n", request));

return  GUSISetPosixError(EOPNOTSUPP);
}
getsockopt  and setsockopt  are availablefor setting buffer sizesand getting
asynchronousrrors.

(Overriddenmemberfunctionsfor GUSIMacFileSocket )+ = )
virtual int  getsockopt(int level, int optname, void *optval,  socklen_t * optlen);
(Memberfunctionsfor classGUSIMacFileSocket  Illl)+= ) -
int  GUSIMacFileSocket::getsockopt(int level, int optname, void *optval,  socklen_t
{
int  result;
if  (GUSISMInputBuffer::DoGetSockOpt(&result, level,  optname, optval, optlen)
|| GUSISMOutputBuffer::DoGetSockOpt(&result, level,  optname, optval, optlen)
|| GUSISMAsyncError::DoGetSockOpt(&result, level,  optname, optval, optlen)
)
return  result;
GUSI_ASSERT_CLIENT(false,  ("getsockopt: illegal request  %d\n", optname));
return  GUSISetPosixError(EOPNOTSUPP);
}
(Overriddenmemberfunctionsfor GUSIMacFileSocket )+ = ) D -
virtual int  setsockopt(int level, int optname, void *optval, socklen_t  optlen);
(Memberfunctionsfor classGUSIMacFileSocket )+ = N <N -
int  GUSIMacFileSocket::setsockopt(int level, int optname, void *optval,  socklen_t
{
int  result;
if  (GUSISMInputBuffer::DoSetSockOpt(&result, level,  optname, optval, optlen)
|| GUSISMOutputBuffer::DoSetSockOpt(&result, level,  optname, optval, optlen)
)
return  result;
GUSI_ASSERT_CLIENT(false,  ("setsockopt: illegal request  %d\n", optname));
return  GUSISetPosixError(EOPNOTSUPP);
}
(Overriddenmemberfunctionsfor GUSIMacFileSocket )+ = N DS -

virtual  off_t Iseek(off_t offset, int  whence);

* optlen)

optlen)



{Memberfunctionsfor classGUSIMacFileSocket Il += ) D

off_t

{

}

GUSIMacFileSocket::Iseek(off_t offset, int  whence)

if  (/fReadShutdown)
SyncRead();

else if (fWriteShutdown)
SyncWrite();

long eof;
long pos;

switch  (whence) {
case SEEK_CUR:
pos = fPosition;
break;
case SEEK_END:
if  (GUSISetMacError(GetEOF(fFileRef, &eof)))
return  -1;
pos = eof;
break;
case SEEK_SET:
pos = 0;
break;
default:
return  GUSISetPosixError(EINVAL);
}
GUSI_MESSAGE(("pos: %d off:  %d eof: %d whence: %d\n", pos, offset,  eof, whence));
pos += offset;

if ~ (fPosition == pos)
return  fPosition;

if (whence != SEEK_END&& GUSISetMacError(GetEOF(fFileRef, &eof)))
return -1,

if (pos > eof)
fBeyondEOF = true;

else if (pos < 0)
return  GUSISetPosixError(EINVAL);

else if (GUSISetMacError(SetFPos(fFileRef, fsFromStart, pos)))
return - -1,

else
fBeyondEOF = false;

return  fPosition = pos;

(Overriddenmemberfunctionsfor GUSIMacFileSocket Il += ) <N
virtual int  ftruncate(off_t offset);



{Memberfunctionsfor classGUSIMacFileSocket [l += () < -

int  GUSIMacFileSocket::ftruncate(off _t offset)
{
if  (Iseek(offset, SEEK_SET) == -1)
return -1,

if  (fBeyondEOF)
return  Iseek(0, SEEK_END)== -1 ? -1 : 0;
else
return  GUSISetMacError(SetEOF(fFileRef, fPosition));

}

fstat isimplementediiastat (earlyimplementationbadit theotherwayaround,
butthisfailed with directories).

(Overriddenmemberfunctionsfor GUSIMacFileSocket )+ = () <N -
virtual int  fstat(struct stat  * buf);
(Memberfunctionsfor classGUSIMacFileSocket [l += K ] 3
int  GUSIMacFileSocket::fstat(struct stat  * buf)
{
fsync();

GUSIFileSpec spec(fFileRef);

if  (Ispec.Exists())
return  GUSISetPosixError(ENOENT);

GUSIFileToken token(spec,  GUSIFileToken::kWillStat);

return  token.Device()->stat(token, buf);
}
File socketdmplementsimplecalls.
(Overriddenmembeifunctionsfor GUSIMacFileSocket )+ = ) e
virtual bool  Supports(ConfigOption config);
(Memberfunctionsfor classGUSIMacFileSocket  [Ill)+= () < -
bool GUSIMacFileSocket::Supports(ConfigOption config)
{
return  config == kSimpleCalls;
}

31.5.2 Interrupt levelroutines for GUSIMacFil eSock et

{Prototypesfor GUSIMacFileSocket  interruptlevelroutine Sl = (O
class GUSIMacFileSocket;

static  void GUSIMFRead(GUSIMacFileSocket — * sock);
static  void GUSIMFReadDone(ParamBlockRec * pb);
static  void GUSIMFWrite(GUSIMacFileSocket *sock);
static  void GUSIMFWriteDone(ParamBlockRec ~— * pb);
static  void GUSIMFWakeup(ParamBlockRec * pb);



(Privatissimaof GUSIMacFileSocket  [Ill+= () <.
ParamBlockRec fReadPB;

ParamBlockRec fWritePB;

friend  void GUSIMFRead(GUSIMacFileSocket  * sock);
friend  void GUSIMFReadDone(ParamBlockRec  * pb);
friend  void GUSIMFWrite(GUSIMacFileSocket *sock);
friend  void GUSIMFWriteDone(ParamBlockRec  * pb);
friend  void GUSIMFWakeup(ParamBlockRec * pb);
static  I0CompletionUPP sReadProc;

static  I0CompletionUPP sWriteProc;

static  |0CompletionUPP sWakeupProc;

On 68K machinescompletionproceduregiet calledwith the argumenin the A0
registerwhich really crampsour style. Thereforewe wrap eachprocedure.
(Interruptroutinewrappersfor GUSIMacFileSocket [l = (_—

GUSI_COMPLETION_PROC_AO(GUSIMFReadDone ParamBlockRec)
GUSI_COMPLETION_PROC_AQO(GUSIMFWriteDone, ParamBlockRec)
GUSI_COMPLETION_PROC_A0O(GUSIMFWakeupParamBlockRec)

The UPPsfor the completionproceduresresetup the first time a socketis con-
structed.

(Memberfunctionsfor classGUSIMacFileSocket [l += o <

IOCompletionUPP  GUSIMacFileSocket::sReadProc =0
IOCompletionUPP  GUSIMacFileSocket::sWriteProc =0
IOCompletionUPP  GUSIMacFileSocket::sWakeupProc = 0;
(Initialize fieldsof GUSIMacFileSocket I+ = (N <.

if (fReadShutdown  && IsReadProc)

sReadProc = NewlOCompletionProc(GUSIMFReadDoneEntry);
if  (fWriteShutdown && !sWriteProc)

sWriteProc = NewlOCompletionProc(GUSIMFWriteDoneEntry);
if  (IsWakeupProc)

sWakeupProc = NewlOCompletionProc(GUSIMFWakeupEntry);

Thewrite andreadparameteblocksarehighly specializecandneverreallychange
duringtheexistenceof a socket.

(Initialize fieldsof GUSIMacFileSocket I+ = () <=
fReadPB.ioParam.ioResult =0
fReadPB.ioParam.ioRefNum = fFileRef;
fReadPB.ioParam.ioPosMode = fsAtMark;

if  (fWriteShutdown) {
fWritePB.ioParam.ioCompletion sWriteProc;
fWritePB.ioParam.ioResult 0;
fWritePB.ioParam.ioRefNum = fFileRef;
fWritePB.ioParam.ioPosMode fsAtMark;

GUSIMFWrite(this);



GUSIMFWriteDone() doesall its work betweerfWritePB — andfOutputBuffer . If
awrite fails, thewholewrite bufferis cleared.

(Interruptlevelroutinesfor GUSIMacFileSocket  [Ill)= (I -
static  void GUSIMFWriteDone(ParamBlockRec — * pb)
{

GUSI_SMESSAGE("Write done.\n");
GUSIMacFileSocket  * sock =
reinterpret_cast<GUSIMacFileSocket *>((char  *)pb-offsetof(GUSIMacFileSocket,
(Performsanitycross-cledbetweersock andpb Il
if  (sock->fOutputBuffer.Locked())
sock->fOutputBuffer.Defer(GUSIRingBuffer::Deferred(GUSIMFWriteD one), pb);
else {
sock->fOutputBuffer.ClearDefer();
sock->fOutputBuffer.FreeBuffer(

sock->fWritePB.ioParam.ioBuffer, sock->fWritePB.ioParam.ioReqCount);
if  (sock->SetAsyncMacError(sock->fWritePB.ioParam.ioResult)) {
for (long valid; valid = sock->fOutputBuffer.Valid(); )
sock->fOutputBuffer.FreeBuffer(nil, valid);
sock->fWriteShutdown = true;
}
GUSIMFWrite(sock);

sock->Wakeup();

}

GUSIMFWrite()  startsafile write call if thereis datato write and otherwisesets
itself up asthe deferredprocedureof the outputbuffer (andthusis guaranteedo be
calledthe nexttime datais depositedn thebufferagain).If all datahasbeendelivered
andashutdowris requestedierminate.

(Interruptlevelroutinesfor GUSIMacFileSocket I+ = & 1 3
static  void GUSIMFWrite(GUSIMacFileSocket * sock)
{

size .t vald = sock->fOutputBuffer.Valid();

if  (sock->fWriteShutdown && lvalid)
sock->fOutputBuffer.ClearDefer();

else if (lvalid)

sock->fOutputBuffer.Defer(GUSIRingBuffer::Deferred(GUSIMFWrite) , sock);
else {

sock->fOutputBuffer.ClearDefer();

valid = min(valid, sock->fOutputBuffer.Size() >> 1);

sock->fWritePB.ioParam.ioBuffer =
static_cast<Ptr>(sock->fOutputBuffer.ConsumeBuffer(valid));
(Align write sizewith fBlockSize  andfile positionillll

sock->fWritePB.ioParam.ioReqCount = valid;
sock->fWritePB.ioParam.ioActCount =0
GUSI_MESSAGE(("Async write  (0x%x bytes).\n", valid));

PBWriteAsync(&sock->fWritePB);



Whenevepossiblewe try to maintainalignmentwith allocationblock boundaries.
If write to awrite-onlyfile is aligned,we requesthatit notbecachedwhichimproves
performance.

(Align write sizewith fBlockSize  andfile positionilillh = (_—
long pos = sock->fPosition - sock->fOutputBuffer.Valid();
size t align = pos % sock->fBlockSize;
if  (align)
valid = min(valid, sock->fBlockSize-align);
else if (valid > sock->fBlockSize)
valid -= valid 9% sock->fBlockSize;
sock->fWritePB.ioParam.ioPosMode = fsAtMark +

(sock->fWriteBehind && valid  >= sock->fBlockSize) ? 0x0020 : O;

GUSIMFReadDone() doesall its work betweerfReadPB andflnputBuffer . If a
readfails, thewholewrite bufferis cleared.

(Interruptlevelroutinesfor GUSIMacFileSocket  [Illl)+= . xE ] 3
static  void GUSIMFReadDone(ParamBlockRec * pb)
{
GUSI_MESSAGE(("Read done (0x%x/%d).\n", pb->ioParam.ioActCount, pb->ioParam.ioResult));

GUSIMacFileSocket  * sock =

reinterpret_cast<GUSIMacFileSocket *>((char  *)pb-offsetof(GUSIMacFileSocket,

(Performsanitycross-tied betweersock and pb )
if  (sock->finputBuffer.Locked())
sock->flnputBuffer.Defer(GUSIRingBuffer::Deferred(GUSIMFReadDone),
else {
sock->flnputBuffer.ClearDefer();
sock->flnputBuffer.ValidBuffer(

sock->fReadPB.ioParam.ioBuffer, sock->fReadPB.ioParam.ioActCount);
if  (sock->SetAsyncMacError(sock->fReadPB.ioParam.ioResult))
sock->fReadShutdown = true;
else if (Isock->fReadShutdown)
GUSIMFRead(sock);

sock->Wakeup();

pb);

fReadPB));



GUSIMFRead() startsafile readcall.

(Interruptlevelroutinesfor GUSIMacFileSocket I+ = () < -
static  void GUSIMFRead(GUSIMacFileSocket  * sock)
{
size .t  free = sock->flnputBuffer.Free();
if (free < (sock->flnputBuffer.Size() >> 2)) |
if  ('sock->fReadShutdown)
sock->flnputBuffer.Defer(GUSIRingBuffer::Deferred(GUSIMFRea d), sock);
else
sock->flnputBuffer.ClearDefer();
} else {
sock->flnputBuffer.ClearDefer();
free = min(free,  sock->finputBuffer.Size() >> 1);
(Align readsizewith fBlockSize  andfile positior il

sock->fReadPB.ioParam.ioBuffer =
static_cast<Ptr>(sock->flnputBuffer.ProduceBuffer(free));

sock->fReadPB.ioParam.ioReqCount = free;
sock->fReadPB.ioParam.ioActCount =0
GUSI_MESSAGE(("Async read 0x%x 0x%x (0x%x bytes).\n", sock, &sock->fReadPB,
PBReadAsync(&sock->fReadPB);
}
}
Whenevepossiblewe try to maintainalignmentwith allocationblock boundaries.
(Align readsizewith fBlockSize  andfile positionil)= ]

long pos = sock->fPosition + sock->finputBuffer.Valid();

size_t align = pos % sock->fBlockSize;

if (align)

free = min(free,  sock->fBlockSize-align);
else if (free > sock->fBlockSize)

free -= free % sock->fBlockSize;
GUSIMFWakeup() simply wakesupits socket.
(Interruptlevelroutinesfor GUSIMacFileSocket  [Ill)+= o s
static  void GUSIMFWakeup(ParamBlockRec * pb)
{
GUSIMacFileSocket  * sock =
reinterpret_cast<GUSIMacFileSocket *>((char  *)pb-offsetof(GUSIMacFileSocket,
(Performsanitycross-cled betweersock andpb )
sock->Wakeup();
}

To atonefor therisky practiceof reinterpret  _cast<> , weatleastcheckfor plau-
sibility by comparinghetwo fieldsstoringthefile referencenumber

(Performsanitycross-chek betweersock and ph Il = (I
GUSI_CASSERT_INTERNAL(sock->fFileRef == pb->ioParam.ioRefNum);

free));

fReadPB));



31.6 Implementation of GUSIMadire ct ory

(Privatissimaof GUSIMacDirectory  [Ill= ]
GUSIFileSpec fDir;
long fPos;
dirent fEnt;
(Memberfunctionsfor classGUSIMacDirectory Il = () -
GUSIMacDirectory::GUSIMacDirectory(const FSSpec & spec)
. fDir(spec)
{
fPos =1,
}
(Overriddenmemberfunctionsfor GUSIMacDirectory = (I -
virtual ~ dirent *readdir();
(Memberfunctionsfor classGUSIMacDirectory [l += () <
dirent  * GUSIMacDirectory::readdir()
{
fDir[fPos];
if ~ (fDir.Error())
return  GUSISetMacError(fDir.Error()), static_cast<dirent *>(nil);
++fPos;
const GUSICatinfo  * info(fDir.CatInfo());
fEnt.d_ino = info->Dirnfo().ioDrDirlD;
memcpy(fEnt.d_name,  (char *)fDir->name+1, fDir->name[0]);
fEnt.d_name[fDir->name[0]] =0
return  &fEnt;
}
(Overriddenmemberfunctionsfor GUSIMacDirectory Il += (S <
virtual long telldir();
(Memberfunctionsfor classGUSIMacDirectory Il += N
long GUSIMacDirectory::telldir()
{
return  fPos;
}
(Overriddenmemberfunctionsfor GUSIMacDirectory Il += (S <
virtual  void seekdir(long pos);
(Memberfunctionsfor classGUSIMacDirectory Il += () < -
void GUSIMacDirectory::seekdir(long pos)
{
fPos = pos;
}
(Overriddenmemberfunctionsfor GUSIMacDirectory Il += . e

virtual  void rewinddir();



{Memberfunctionsfor classGUSIMacDirectory Il +=
void GUSIMacDirectory::rewinddir()
{

}

fPos = 1;






Chapter 32

The GUSI PPC SocketClass

TheGUSIPPCSocket classmplementsommunicatiorviatheProgram-Prograr@om-
municationsToolbox(For achangethe PPCdoesnot standfor “PowerPC"here).
We give PPCsocketgheir own official looking header

(sys/ppc. Il =
#include  <PPCToolbox.h>

struct  sockaddr_ppc  {

sa_family_t sppc_family; [*  AF_PPC*
LocationNameRec  sppc_location;
PPCPortRec sppc_port;
%
The GUSIPPCFactory singletoncreatessUSIPPCSockets .
(GUSIPPC.Is =

#ifndef _GUSIPPC_
#define _GUSIPPC_

#ifdef  GUSI_INTERNAL

#include  "GUSISocket.h"

#finclude  "GUSIFactory.h"

#finclude  <sys/ppc.h>

(Definitionof classGUSIPPCFactory I

(Inline membefunctionsfor classGUSIPPCFactory Il

#endif /* GUSI_INTERNAL */

gendif /* _GUSIPPC_*

429



(GUSIPPC.c/lll =
#include  "GUSlInternal.h"
#include  "GUSIPPC.h"
#include  "GUSIBasics.h"
#include  "GUSIBuffer.n"
#include  "GUSISocketMixins.h"

#include  <errno.h>

#include  <algorithm>

Definitionof classGUSIPPCSocket )
Memberfunctionsfor classGUSIPPCFactory Il

Memberfunctionsfor classGUSIPPCSocket Il
Interruptlevelroutinesfor GUSIPPCSocket IR

PN,

32.1 Definition of GUSIPPact ory

GUSIPPCFactory is asingletonsubclas®f GUSISocketFactory

(Definitionof classGUSIPPCFactory [Il)=
class GUSIPPCFactory : public GUSISocketFactory — {
public:

static  GUSISocketFactory  *  Instance();

virtual GUSISocket * socket(int domain, int type,
private:
GUSIPPCFactory() {

static ~ GUSISocketFactory  *  sinstance;

32.2 Implementation of GUSIPPC-act or y

(Memberfunctionsfor classGUSIPPCFactory [Ill=
GUSISocketFactory  * GUSIPPCFactory::sinstance = nil;

(Inline memberfunctionsfor classGUSIPPCFactory [Iil=
inline  GUSISocketFactory ~ * GUSIPPCFactory::Instance()
{

if  ('sInstance)
sinstance = new GUSIPPCFactory;
return  sinstance;

}

(Memberfunctionsfor classGUSIPPCFactory [Ill)+=
GUSISocket * GUSIPPCFactory::socket(int, int, int)

{
}

return  new GUSIPPCSocket;

int

protocol);



32.3 Definition of GUSIPPC®cket

A GUSIPPCSocket isimplementedvith the usualreadandwrite buffers.

(Definitionof classGUSIPPCSocket Il = (_—
class GUSIPPCSocket :
public  GUSISocket,
protected GUSISMBIocking,
protected GUSISMState,
protected GUSISMInputBuffer,
protected GUSISMOutputBuffer
{
public:
GUSIPPCSocket();
virtual ~ "GUSIPPCSocket();
(Overriddenmemberfunctionsfor GUSIPPCSocket Il
protected:
(Privatissimaof GUSIPPCSocket Il

h

32.4 Implementation of GUSIPPC®cket

Theimplementatiorof GUSIPPCSocket is similarto manyothersocketclassesLet’s
start,oncemore,with theinterruptlevelroutines.

32.4.1 Interrupt levelroutinesfor GUSIPPCSoket

Both GUSIPPCSendDone() andGUSIPPCRecvDone() arealwayscalledwith the same
TCPiopb in a GUSIPPCSocket so they caneasilyfind out the addresof the socket
itself. GUSIPPCSendandGUSIPPCRecvsetup sendandreceivecalls.
(Privatissimaof GUSIPPCSocket )= () -
OSErr fAsyncError;
PPCParamBlockRec fSendPB;
PPCParamBlockRec fRecvPB;

friend  void GUSIPPCSend(GUSIPPCSocket * sock);
friend  void GUSIPPCRecv(GUSIPPCSocket * sock);
friend  void GUSIPPCSendDone(PPCParamBlockPtr  pb);
friend  void GUSIPPCRecvDone(PPCParamBlockPtr  pb);

static  PPCCompUPP sSendProc;
static PPCCompUPP  sRecvProc;

The UPPsfor the completionproceduresre setup the first time a socketis con-
structed.

(Memberfunctionsfor classGUSIPPCSocket Il = (N -
PPCCompUPP GUSIPPCSocket::sSendProc
PPCCompUPP GUSIPPCSocket::sRecvProc

(Initialize fieldsof GUSIPPCSocket = 4 3
if  ('sSendProc)
sSendProc = NewPPCCompProc(GUSIPPCSendDone);
if  ('sRecvProc)
sRecvProc = NewPPCCompProc(GUSIPPCRecvDone);

non
?



GUSIPPCSendDone() doesall its work betweerfSendPB andfOutputBuffer . If
asendfails, thewhole sendbufferis cleared.
(Interruptlevelroutinesfor GUSIPPCSocket Il = (S -
void GUSIPPCSendDone(PPCParamBlockPtr  pb)

{
GUSIPPCSocket * sock =

reinterpret_cast<GUSIPPCSocket *>((char  *)pb-offsetof(GUSIPPCSocket, fSendPB));

if  (sock->fOutputBuffer.Locked())
sock->fOutputBuffer.Defer(GUSIRingBuffer::Deferred(GUSIPPCSendDone), pb);
else {
PPCWritePBRec & writeParam = pb->writeParam;

sock->fOutputBuffer.ClearDefer();

sock->fOutputBuffer.FreeBuffer(writeParam.bufferPtr, writeParam.actualLength);
if  (writeParam.ioResult) {
for (long valid; valid = sock->fOutputBuffer.Valid(); )
sock->fOutputBuffer.FreeBuffer(nil, valid);
sock->fWriteShutdown = true;
}

GUSIPPCSend(sock);
sock->Wakeup();

}

GUSIPPCSend() startsa PPCwrite call if thereis datato sendandotherwisesets
itself up asthe deferredprocedureof the outputbuffer (andthusis guaranteedo be
calledthe nexttime datais depositedn the bufferagain).If all datahasbeendelivered
anda shutdowris requestedsendone.

(Interruptlevelroutinesfor GUSIPPCSocket Il += &= ] 3
void GUSIPPCSend(GUSIPPCSocket * sock)

{
size .t vald = sock->fOutputBuffer.Valid();

sock->fOutputBuffer.ClearDefer();

if  (‘valid) {
if  ('sock->fWriteShutdown)
sock->fOutputBuffer.Defer(GUSIRingBuffer::Deferred(GUSIPPCSend), sock);
else if (sock->fState == GUSIPPCSocket::Connected)
sock->fState = GUSIPPCSocket::Closing;
} else {
PPCWritePBRec & writeParam =  sock->fSendPB.writeParam;
valid = min(valid, min((size_t)65535, sock->fOutputBuffer.Size() >> 1));

writeParam.bufferPtr =
reinterpret_cast<char *>(sock->fOutputBuffer.ConsumeBuffer(valid));

writeParam.bufferLength = (Size) valid;
writeParam.more = false;
writeParam.userData = 0
writeParam.blockCreator =  'GUI;
writeParam.blockType = strm’;

PPCWriteAsync(&writeParam);



GUSIPPCRecvDone() doesall its work betweerfRecvPB andflnputBuffer

(Interruptlevelroutinesfor GUSIPPCSocket I+ = & 1 3
void GUSIPPCRecvDone(PPCParamBlockPtr  pb)
{
GUSIPPCSocket * sock =
reinterpret_cast<GUSIPPCSocket *>((char  *)pb-offsetof(GUSIPPCSocket, fRecvPB));
if  (sock->fInputBuffer.Locked())
sock->flnputBuffer.Defer(GUSIRingBuffer::Deferred(GUSIPPCRecvDo ne), pb);
else {
PPCReadPBRec & readParam = pb->readParam;
sock->flnputBuffer.ClearDefer();
switch  (readParam.ioResult) {
case nokErr:
sock->flnputBuffer.ValidBuffer(readParam.bufferPtr, readParam.actualLength);
GUSIPPCRecv(sock);
break;
default:
sock->fReadShutdown = true;
break;

}
sock->Wakeup();

}
GUSIPPCRecv() startsa PPCreceivecall if thereis room left and otherwisesets
itself up asthe deferredprocedureof the outputbuffer (andthusis guaranteedo be
calledthenexttime thereis free spacen the bufferagain.

(Interruptlevelroutinesfor GUSIPPCSocket Ill+= (N < -
void GUSIPPCRecv(GUSIPPCSocket * sock)
{
size .t free = sock->finputBuffer.Free();
if ('free)
sock->flnputBuffer.Defer(GUSIRingBuffer::Deferred(GUSIPPCRecv), sock);
else {
PPCReadPBRec & readParam =  sock->fRecvPB.readParam;

sock->flnputBuffer.ClearDefer();

free = min(free,  min((size_t)65535, sock->flnputBuffer.Size() >> 1));

readParam.ioCompletion sock->sRecvProc;

readParam.bufferPtr
reinterpret_cast<char *>(sock->fInputBuffer.ProduceBuffer(free));

readParam.bufferLength free;

PPCReadAsync(&readParam);



For listensit is necessaryo build a backlogif the interruptlevel getsopensfaster
thanthehighlevelroutinescanaccepthem.

(Privatissimaof GUSIPPCSocket [Ill) += (I < .

struct  Listener  {
PPCSessRefNum fSession;
LocationNameRec fLocation;
PPCPortRec fPort;
bool fBusy;

b

Listener  * fListeners;

bool fRestartListen;

char fNumListeners;

char fCurListener;

char fNextListener;

friend  void GUSIPPCListenDone(PPCParamBlockPtr pb);
friend  void GUSIPPCListen(GUSIPPCSocket  * sock);
static  PPCCompUPRsListenProc;

(Memberfunctionsfor classGUSIPPCSocket Il += N < -
PPCCompUPP GUSIPPCSocket::sListenProc =0

(Initialize fieldsof GUSIPPCSocket Il = (I - -
fListeners = il
fRestartListen = true;
fNumListeners = 0
fCurListener = 0
fNextListener = 0

if  (IsListenProc)
sListenProc = NewPPCCompProc(GUSIPPCListenDone);

SetupListener() prepares Listener

(Privatissimaof GUSIPPCSocket Il += () - -
void  SetupListener(Listener & listener);
(Memberfunctionsfor classGUSIPPCSocket Il += () < -
void GUSIPPCSocket::SetupListener(Listener & listener)
{
listener.fBusy = false;

}



GUSIPPCListenDone( ) savesheconnectiorparameterandstartshenextpassive
open,if possible.Blocking on finputBuffer is somewhabizarre;we’re not actually
usingthe buffer, justits lock. The only timesthis lock is usedis whenthe socketis
shuttingdown.

(Interruptlevelroutinesfor GUSIPPCSocket Ill+= (I < -
void GUSIPPCListenDone(PPCParamBlockPtr pb)
{
GUSIPPCSocket * sock =
(GUSIPPCSocket *)((char  *)pb-offsetof(GUSIPPCSocket, fRecvPB));
if  (!(sock->fAsyncError = pb->informParam.ioResult)) {
GUSIPPCSocket::Listener & listener = sock->fListeners[sock->fCurListener];
listener.fSession = pb->informParam.sessRefNum;
listener.fBusy = true;
sock->fCurListener = (sock->fCurListener+1) % sock->fNumListeners;

}
sock->Wakeup();

if  ('sock->fAsyncError)
if  (sock->fnputBuffer.Locked())

sock->flnputBuffer.Defer(GUSIRingBuffer::Deferred(GUSIPPCLI stenDone),
else {
sock->flnputBuffer.ClearDefer();
GUSIPPCListen(sock);
}
}
GUSIPPCListen() initiatesapassiveopen.
(Interruptlevelroutinesfor GUSIPPCSocket Ill}+= () < -
void GUSIPPCListen(GUSIPPCSocket  * sock)
{
if  (sock->fReadShutdown)
return;
if  (sock->fRestartListen = sock->fListeners[sock->fCurListener].fBusy)
return;
PPCinformPBRec & informParam = sock->fRecvPB.informParam;
GUSIPPCSocket::Listener & listener = sock->fListeners[sock->fCurListener];
informParam.autoAccept = true;
informParam.portName = &listener.fPort;
informParam.locationName = &listener.fLocation;
informParam.userName = nil;
PPClInformAsync(&informParam);
}

Somefunctionssimply needto wakeup the socketagain. Thesearealwayscalled
onfSendPB, becauséRecvPB mightbein useby a PPCinform call.
(Privatissimaof GUSIPPCSocket Il += () <D -
friend  void GUSIPPCDone(PPCParamBlockPtr  pb);
static PPCCompUPPsDoneProc;

(Memberfunctionsfor classGUSIPPCSocket Il +-= (I < .-
PPCCompUPP GUSIPPCSocket::sDoneProc =0
(Initialize fieldsof GUSIPPCSocket I+ = (R e

if ~ (IsDoneProc)
sDoneProc = NewPPCCompProc(GUSIPPCDone);

pb);



(Interruptlevelroutinesfor GUSIPPCSocket Il += ) <
void GUSIPPCDone(PPCParamBlockPtr  pb)

{
GUSIPPCSocket * sock =
(GUSIPPCSocket *)((char  *)pb-offsetof(GUSIPPCSocket, fSendPB));
sock->fAsyncError = pb->endParam.ioResult;
sock->Wakeup();
}

32.4.2 High levelinterface for GUSIPPC®ck et

(Privatissimaof GUSIPPCSocket ) +=
LocationNameRec fLocation;
PPCPortRec fPort;
LocationNameRec fPeerLoc;
PPCPortRec fPeerPort;

The portreferencenumberis sharedbetweera listenerandall of its clients,sowe
cannotsimply closeit atanytime andhaveto storeit in a shareddatastructure.

(Privatissimaof GUSIPPCSocket Il += (I NS
struct  PortRef  {
short fRefCount;

PPCPortRefNum fPort;

PortRef(PPCPortRefNum  port) : fRefCount(1), fPort(port) {
%
PortRef * fPortRef;
Theconstructordiaveto initialize aratherlargenumberof datafields.

(Memberfunctionsfor classGUSIPPCSocket Il += N <
GUSIPPCSocket::GUSIPPCSocket()

{

}
bind() is absolutelyrequiredfor all formsof PPCsockets.

(Overriddenmemberfunctionsfor GUSIPPCSocket Il = ) -
virtual int bind(void  * addr, socklen_t namelen);

(Initialize fieldsof GUSIPPCSocket I



{Memberfunctionsfor classGUSIPPCSocket Il +-=

int

{

GUSIPPCSocket::bind(void * addr, socklen_t namelen)

struct  sockaddr_ppc  *name =  (struct  sockaddr_ppc
{Sanitycheckdor GUSIPPCSocket::bind() I

fPort = name->Sppc_port;

fLocation = name->sppc_location;

PPCOpenPBRec& openParam = fSendPB.openParam;
openParam.ioCompletion = sDoneProc;

openParam.serviceType ppcServiceRealTime;
openParam.resFlag =0
openParam.portName = &fPort;
openParam.locationName = &flLocation;
openParam.networkVisible= true;
PPCOpenAsync(&openParam);
AddContext();
while  (fSendPB.openParam.ioResult = 1)
GUSIContext::Yield(true);
RemoveContext();
switch  (fSendPB.openParam.ioResult) {
case nokErr:
fPortRef = new PortRef(openParam.portRefNum);
fState = Unconnected;
return  0;

case noGlobalsErr:
return  GUSISetPosixError(ENOMEM);
case portNameEXxistsErr:
case nbpDuplicate:
return  GUSISetPosixError(EADDRINUSE);
case nameTypeErr:
case badRegErr:
case badPortNameErr:
case badLocNameErr:
default:
return  GUSISetPosixError(EINVAL);

}

() < -

*)addr;



The addresgo be passednustbe up to a minimal standardof decency For in-
stancethe hostaddressnustbeeitherthereal IP numberof our hostor oneof thetwo
legitimatepseudo-addresséx "localhost"

(Sanitycheckdor GUSIPPCSocket::bind() = )
if (\GUSI_ASSERT_CLIENT(

namelen >= sizeof(struct sockaddr_ppc),

("bind:  address len %d < %d\n", namelen, sizeof(struct sockaddr_ppc)))
)

return  GUSISetPosixError(EINVAL);
if (\GUSI_ASSERT_CLIENT(
name->sppc_family == AF_PPC,
("bind:  family  %d = 9%d\n", name->sppc_family, AF_PPC))

)
return  GUSISetPosixError(EAFNOSUPPORT);

if (IGUSI_SASSERT_CLIENT(fState==Unbound, "bind:  Socket already bound\n"))
return  GUSISetPosixError(EINVAL);

getsockname() andgetpeername()  returnthestoredvalues.
(Overriddenmemberfunctionsfor GUSIMTInetSocket  [Il=

virtual int getsockname(void  * addr, socklen_t * namelen);
virtual int getpeername(void  * addr, socklen_t * namelen);

{Memberfunctionsfor classGUSIMTInetSocket  [Illl=
int  GUSIMTInetSocket::getsockname(void *name, socklen_t  *namelen)
{
if (IGUSI_SASSERT_CLIENT(*namelen >= 0, "getsockname: passed negative length\n"))
return  GUSISetPosixError(EINVAL);

sockaddr_ppc  addr;

addr.sppc_len sizeof(sockaddr_ppc);

addr.sppc_family = AF_PPC;
addr.sppc_port = fPort;
addr.sppc_location = flLocation;

memcpy(name, &addr, *namelen = min(*namelen,  socklen_t(sizeof(sockaddr_ppc))));

return  0;
}
int  GUSIMTInetSocket::getpeername(void *name, socklen_t  *namelen)
{
if ('GUSI_SASSERT_CLIENT(*namelen >= 0, "getpeername: passed negative length\n"))
return  GUSISetPosixError(EINVAL);
sockaddr_ppc  addr;
addr.sppc_len = sizeof(sockaddr_ppc);
addr.sppc_family = AF_PPC;
addr.sppc_port = fPeerPort;
addr.sppc_location = fPeerLoc;
memcpy(name, &addr, *namelen = min(*namelen,  socklen_t(sizeof(sockaddr_ppc))));
return  0;
}
connect() opensaconnectioractively.
(Overriddenmemberfunctionsfor GUSIPPCSocket Il += o e

virtual int connect(void  * address, socklen_t  addrlen);



{Memberfunctionsfor classGUSIPPCSocket Il +-=

{
sockaddr_ppc  * addr = (sockaddr_ppc  *) address;

(Sanitycheckdor GUSIPPCSocket::connect() I

fPeerPort
fPeerLoc

= addr->sppc_port;

= addr->sppc_location;

PPCStartPBRec & startParam = fSendPB.startParam;
startParam.portRefNum = fPortRef->fPort;

startParam.resFlag =0

startParam.portName = &fPeerPort;
startParam.locationName = &fPeerloc;
startParam.userData =0;

startParam.userRefNum =0;

Boolean guest;

Str32 uname;

uname[0] = 0;

switch  (StartSecureSession(&startParam, uname, true,

case userCanceledErr:
return ~ GUSISetPosixError(EINTR);

default:

return  GUSISetPosixError(EINVAL);
case nokErr:

fState = Connected;

PPCWritePBRec & writeParam = fSendPB.writeParam;
writeParam.ioCompletion = sSendProc;

PPCReadPBRec & readParam = fRecvPB.readParam;

readParam.ioCompletion = SRecvProc;
readParam.sessRefNum = writeParam.sessRefNum;
GUSIPPCSend(this);

GUSIPPCRecv(this);

return  0;

() DS -
int  GUSIPPCSocket::connect(void * address, socklen_t addrlen)

true,  &guest,

(StringPtr)

w)

{



(Sanitycheckdor GUSIPPCSocket::connect() = ()
if (IGUSI_CASSERT_CLIENT(addrlen  >= int(sizeof(sockaddr_ppc))))
return  GUSISetPosixError(EINVAL);
if  (IGUSI_CASSERT_CLIENT(addr->sppc_family == AF_PPC))
return  GUSISetPosixError(EAFNOSUPPORT);
switch  (fState)  {
case Unbound:

return  GUSISetPosixError(EINVAL); /I Must be bound before connecting
case Unconnected:
break; /I Go ahead
default:
return  GUSISetPosixError(EISCONN); Il Already connected in some form
}
Most of the dirty work of listen() is alreadyhandledn GUSIPPCListen .
(Overriddenmemberfunctionsfor GUSIPPCSocket Il += D <
virtual int  listen(int queueLength);
{Memberfunctionsfor classGUSIPPCSocket Il += &= | 3
int  GUSIPPCSocket:listen(int queuelLength)
{
(Sanitycheckdgor GUSIPPCSocket::listen() [ )
(AdjustqueueLength accordngto BSDdefinitior il
finputBuffer.SwitchBuffer(0);
fOutputBuffer.SwitchBuffer(0);
fState = Listening;
fListeners = new Listener[fNumListeners = queueLength];
while  (queueLength--)
SetupListener(fListeners[queueLength]);
GUSIPPCListen(this);
return  0;
}
(Sanitycheckdor GUSIPPCSocket::listen() = (I

if (IGUSI_CASSERT_CLIENT(fState <= Unconnected))
return  GUSISetPosixError(EISCONN);

if (IGUSI_CASSERT_CLIENT(fState  != Unbound))
return  GUSISetPosixError(EINVAL);

For someweird reasonBSD multipliesqueudengthswith afudgefactor.

(AdjustqueueLength accordingto BSDdefinitior il = (I
if (queueLength < 1)
queuelLength = 1;
else if (queueLength > 4)
queuelLength = 8;
else
queueLength = ((queueLength  * 3) >> 1) + 1,

accept() alsois ableto delegatenostof thehardwork to GUSIPPCListen .

(Overriddenmemberfunctionsfor GUSIPPCSocket Il += n e
virtual GUSISocket * accept(void  *from, socklen_t  *fromlen);



{Memberfunctionsfor classGUSIPPCSocket Il +-= (N <D -
GUSISocket * GUSIPPCSocket::accept(void *from,  socklen_t  *fromlen)
{
GUSIPPCSocket * sock;

(Sanitycheckdor GUSIPPCSocket::accept() I
{Wait for a connectiorto arrive for the GUSIPPCSocket Il

sock = new GUSIPPCSocket(this, fListeners[fNextListener]);

SetupListener(fListeners[fNextListener]);
fNextListener = (fNextListener+1) % fNumListeners;

if (fRestartListen)
GUSIPPCListen(this);

if (sock && from)
sock->getpeername(from, fromlen);

return  sock;

}
(Sanitycheckdor GUSIPPCSocket::accept()  IB= (_—
if ('GUSI_CASSERT_CLIENT(fState == Listening)) {
GUSISetPosixError(ENOTCONN);
return  nil;
}

Listenerslotsarefilled oneby one,so we simply checkwhetherthe nextlistener
block hasbeerfilled yet.

(Wit for a connectiorto arrive for the GUSIPPCSocket )= (_—
if ~ (fListeners[fNextListener].fBusy && 'fReadShutdown)
if  (/fBlocking) {
GUSISetPosixError(EWOULDBLOCK);
return  nil;
}
bool signal = false;
AddContext();
while  ('fListeners[fNextListener].fBusy && 'fReadShutdown)  {
if (signal = GUSIContext:Yield(true))
break;
}
RemoveContext();
if ~ (fListeners[fNextListener].fBusy && signal)
return ~ GUSISetPosixError(EINTR), static_cast<GUSISocket *>(0);

if  ('fListeners[fNextListener].fBusy && fReadShutdown)
return ~ GUSISetPosixError(ESHUTDOWN),  static_cast<GUSISocket *>(0);
accept() usesaspecialconstructoif GUSIPPCSocket which constructs socket
directly from a Listener

(Privatissimaof GUSIPPCSocket Il += o
GUSIPPCSocket(GUSIPPCSocket  * orig, Listener & listener);



(Memberfunctionsfor classGUSIPPCSocket Il +=
GUSIPPCSocket::GUSIPPCSocket(GUSIPPCSocket
{

(Initialize fieldsof GUSIPPCSocket I
fLocation = orig->fLocation;
fPort orig->fPort;
fPeerLoc listener.fLocation;
fPeerPort listener.fPort;
fPortRef orig->fPortRef;
++fPortRef->fRefCount;

fState = Connected;

(N N -

* orig, Listener

PPCWritePBRec & writeParam = fSendPB.writeParam;

writeParam.ioCompletion
writeParam.sessRefNum

= sSendProc;

= listener.fSession;

PPCReadPBRec& readParam = fRecvPB.readParam;

readParam.ioCompletion
readParam.sessRefNum

= sRecvProc;

GUSIPPCSend(this);
GUSIPPCRecv(this);
}

recvfrom()  readsfrom finputBuffer

= listener.fSession;

(Overriddenmemberfunctionsfor GUSIPPCSocket Il 4=

virtual ssize_t  recvfrom(const GUSIScatterer

{Memberfunctionsfor classGUSIPPCSocket Il +=
ssize t  GUSIPPCSocket::recvfrom(const
{

if  (from)
getpeername(from, fromlen);

(Sanitycheckgor GUSIPPCSocket::recvfrom()
(Wit for valid dataon GUSIPPCSocket Il

size_t len = buffer.Length();
if (flags & MSG_PEEK)
finputBuffer.Peek(buffer, len);
else
finputBuffer.Consume(buffer, len);

return  (int)len;

& buffer,

GUSIScatterer

(D) S -

int,

() S -

& buffer,

& listener)

void

int

* from,

flags,

socklen_t

void

* from,

* fromlen);

socklen_t

* f



{Sanitycheckgor GUSIPPCSocket::recvfrom() = (_—
if (fReadShutdown&&  'finputBuffer.Valid())
return  0;
switch  (fState)  {
case Unbound:
case Unconnected:
case Listening:
return ~ GUSISetPosixError(ENOTCONN);
case Closing:
case Connecting:
case Connected:
break;

}
The socketheeddo bein Connected or Closing stateandtheinput buffer needs
to benonemptybeforeareadcansucceed.
(Wit for valid dataon GUSIPPCSocket Il = ]

if (fReadShutdown  && (fState == Connecting || fState == Connected | fState == Closing) && !finputBuffer.Valid())

if  (/fBlocking)
return  GUSISetPosixError(EWOULDBLOCK);

bool signal = false;
AddContext();
while (fReadShutdown  && (fState == Connecting || fState == Connected || fState == Closing)
if (signal = GUSIContext:Yield(true))
break;
RemoveContext();

if (signal  && !finputBuffer.Valid())
return ~ GUSISetPosixError(EINTR);

}
sendto()  writesto fOutputBuffer . As opposedo readswrites haveto be ex-
ecutedfully. This leadsto a problemwhena nonblockingwrite wantsto write more
datathanthetotal lengthof the buffer. In this case GUSI disregardshe nonblocking
flag.
(Overriddenmemberfunctionsfor GUSIPPCSocket Il 4= ) < -
virtual ~ ssize_t sendto(const ~ GUSIGatherer & buffer, int flags, const void * to, socklen_t);

(Memberfunctionsfor classGUSIPPCSocket Il 4= (I <D -

ssize .t  GUSIPPCSocket::sendto(const GUSIGatherer & buffer, int flags, const void * to, socklen_t)

{
(Sanitycheckdor GUSIPPCSocket::sendto() I

size_t rest = buffer.Length();

size_t offset 0;

while (rest)  {
size_t len = rest;
bool signal = false;
(Wit for freebufferspaceon GUSIPPCSocket Il
fOutputBuffer.Produce(buffer, len, offset);
rest -= len;

}

return  offset;

&& 'finputBuffer.V



(Sanitycheckdor GUSIPPCSocket::sendto() D= (_—
if  (fWriteShutdown)
return  GUSISetPosixError(ESHUTDOWN);

if (IGUSI_SASSERT_CLIENT(to, "Cant sendto() on a stream socket"))
return  GUSISetPosixError(EOPNOTSUPP);
switch  (fState)  {
case Unbound:
case Unconnected:
case Listening:
return ~ GUSISetPosixError(ENOTCONN);
case Closing:
case Connecting:
case Connected:
break;

}

if  (!fBlocking && 'fOutputBuffer.Free())
return ~ GUSISetPosixError(EAGAIN);

(Wit for freebufferspaceon GUSIPPCSocket Il = (_—
if  ('fBlocking && 'fOutputBuffer.Free())
break;

if  (fWriteShutdown && (fState == Connecting || fState == Connected) && !fOutputBuffer.Free())

AddContext();

while  (!fWriteShutdown && (fState == Connecting || fState == Connected)
signal = GUSIContext::Yield(true);

RemoveContext();

}
if (signal || (fWriteShutdown && 'fOutputBuffer.Free()))
if ~ (offset)
break;
else
return  GUSISetPosixError(signal ? EINTR : ESHUTDOWN);

select()  checkdor variousconditionsonthesocket.

(Overriddenmemberfunctionsfor GUSIPPCSocket Illl)+= D
virtual bool select(bool * canRead, bool * canWrite, bool * exception);

{

&& 'fOutputBuffer.Free())



{Memberfunctionsfor classGUSIPPCSocket Il += ) -
bool GUSIPPCSocket::select(bool * canRead, bool * canWrite, bool *)
{
bool cond = false;
if (canRead)
if (*canRead = fReadShutdown ||
(fState == Listening
? fListeners[fNextListener].fBusy
. finputBuffer.Valid() >0

)

)
cond = true;
if (canWrite)
if (*canWrite = fWriteShutdown || fOutputBuffer.Free())
cond = true;

return  cond;

}

(Overriddenmemberfunctionsfor GUSIPPCSocket Il += ) <
virtual int  shutdown(int ~ how);

(Memberfunctionsfor classGUSIPPCSocket Il += N < -
int  GUSIPPCSocket::shutdown(int how)
{

if (IGUSI_SASSERT_CLIENT(how >= 0 && how < 3, "shutdown: 0,1, or 2\n")
return  GUSISetPosixError(EINVAL);

GUSISMState::Shutdown(how);

return  0;



(Memberfunctionsfor classGUSIPPCSocket Il +=
GUSIPPCSocket::"GUSIPPCSocket()
{

switch  (fState)  {

case Listening:
shutdown(2);
{ShutdownlisteningGUSIPPCSocket Il
break;

case Connected:
shutdown(2);
AddContext();
while (fState == Connected)

GUSIContext::Yield(true);

RemoveContext();
/I Fall  through

case Closing:
fSendPB.endParam.ioCompletion = sDoneProc;
PPCEndAsync(&fSendPB.endParam);
AddContext();
while  (fSendPB.endParam.ioResult = 1)

GUSIContext::Yield(true);

RemoveContext();
break;

if (fPortRef  && !--fPortRef->fRefCount) {
fSendPB.closeParam.ioCompletion = sDoneProc;
fSendPB.closeParam.portRefNum fPortRef->fPort;
PPCCloseAsync(&fSendPB.closeParam);
AddContext();
while  (fSendPB.closeParam.ioResult == 1)

GUSIContext::Yield(true);

RemoveContext();
delete  fPortRef;

}

(ShutdownlisteningGUSIPPCSocket Il =
finputBuffer.Lock();
for (int i = 0; i<fNumListeners; i++)
if ~ (fListeners[i].fBusy) {
fSendPB.endParam.ioCompletion = sDoneProc;

fSendPB.endParam.sessRefNum = fListeners[i].fSession;

PPCEndAsync(&fSendPB.endParam);

AddContext();

while  (fSendPB.endParam.ioResult == 1)
GUSIContext::Yield(true);

RemoveContext();

- .
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Chapter 33

The Interface to the MSL

This sectioninterfacesGUSI to the MetrowerksStandard_ibrary (MSL) by reimple-
mentingvariousinternal MSL routines. Consequentlysomeof the codeusedhereis
borrowedirom the MSL codeitself. Theroutinesherearein threedifferentcategories:

¢ Overridesof MSL functions(all internal,asit happens).
¢ Implementationsf ANSI library specificpublic GUSI functionslike fdopen()

¢ Implementation®f ANSI library specificinternalGUSI functions.

(GUSIMSL. i =
#ifndef _GUSIMSL_

#define _GUSIMSL_
gendif /* _GUSIMSL_*

(GUSIMSL.c/l) =
#include  "GUSlInternal.h"
#include  "GUSIMSL.h"
#include  "GUSIDescriptor.h"

#include  <stdio.h>
#include  <fentl.h>
#include  <unistd.h>

extern "C" {

(Prototypedor internal MSL function Sl
(Prototypedor MSL overridefunction Sl
}

(Implementatiorof MSL overridefunction Sl
(Implementatiorof ANSllibrary specificpublic GUSIfunction il
(Implementatiorof ANSllibrary specificinternal GUSIfunction il
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33.1 Implementation of MSL override functions

All opensfrom the ANSI C and C++ librarieseventuallycall __open _file , sothat’s
one of our mostimportantoverridecandidates.We translatethe file modeand call

open() .

(Prototypedor MSL overridefunction il = o -
int __open_file(const char * name, _ file_modes mode, _ file_handle * handle);
(Implementatiorf MSL overridefunction Sl = (I -
int __open_file(const char * name, _ file_modes mode, _ file_handle * handle)
{
int fd;

int  posixmode;
(Translatemode to posixmode )
fd = open(name, posixmode);

if (fd ==-1)
return  __io_error;

*handle = (unsigned) fd;

return  __no_io_error;



Translatiorof the constantss pretty obvious.

(Trandatemode to posixmode )= ]
switch  (mode.open_mode) {
case __must_exist:
posixmode = O;
break;
case __create_if _necessary:
posixmode = O_CREAT;
break;
case __create_or_truncate:
posixmode = O_CREAT| O_TRUNC;

break;
}
switch  (mode.io_mode)  {
case __read:
posixmode |= O_RDONLY;
break;
case __write:
posixmode |= O_WRONLY;
break;

case __read_write:
posixmode |= O_RDWR;

break;

case __write | __append:
posixmode |= O_WRONLY O_APPEND;
break;

case _ read_write | __append:
posixmode |= O_RDWR O_APPEND;
break;

}
_open_temp file is usedto openfiles thatgetdeletedaftertheyareclosed. We
simply usethe underlyingGUSI supportfor the POSIXishopen() / unlink()  id-
iom.

(Prototypedor MSL overridefunction Sl += ) < -
int __open_temp_file(_ file_handle * handle);

(Prototypedor internal MSL function Sl = o -
void __temp_file_name(char * name_str, void * fsspec);

extern _ file_modes __ temp_file_mode;



(Implementatiorof MSL overridefunction il += n
int __open_temp_file(_file_handle * handle)
{

char temp_name[L_tmpnam];

FSSpec  spec;

int joresult;
__temp_file_name(temp_name, &spec);

joresult = __open_file(temp_name, __temp_file_mode, handle);

if  (ioresult == __no_io_error)

{
}

unlink(temp_name);

return(ioresult);

}

I/O operationsn MSL leadto callsto __read _file ,__write _file ,__position _file ,
and__close _file ,sowe’ll reimplementhose.

(Prototypedor MSL overridefunctionSill) += (I S
int __read_file(_ file_handle handle, unsigned char * buffer, size .t * count, __idle_proc
(Implementatiof MSL overridefunction Sl += &= ] =
int __read_file(_ file_handle handle, unsigned char * buffer, size .t * count, __idle_proc)
{
int result = read((int) handle, (char *) buffer, (int)  *count);
if (result < 0) {
*count = O;
return  __io_error;
} else {
*count = result;
return  result  ? __no_io_error . __io_EOF;
}
}
We treatthe consolevariationsalmostidentically to their file counterpartsexcept
thatwe haveto try to guesghe correcthandle.
(Prototypedor MSL overridefunctionSill) += (I - -
int __read_console(_file_handle handle, unsigned char * buffer, size .t * count, __idle_proc
(Implementatiof MSL overridefunction Sl += &= ] =
int __read_console(_file_handle handle, unsigned char * buffer, size .t * count, __idle_proc
{
return  _ read_file(handle, buffer,  count, idle_proc);
}
(Prototypedor MSL overridefunctionSill) += (N S -
int __ write_file(__file_handle handle, unsigned char * buffer, size .t * count, __idle_proc

idle_proc);

idle_prc

idle_prc

idle_proc);



{Implementatiorof MSL overridefunctionJl) += o <

int __ write_file(__file_handle handle, unsigned char * buffer, size .t * count, __idle_proc)
{
int result = write((int) handle, (char *) buffer, (int)  *count);
if (result < 0) {
*count = O;
return  __io_error;
} else {

*count = result;

return  __no_io_error;
}
}
(Prototypedor MSL overridefunction Sl += ) <
int __ write_console(__file_handle handle, unsigned char * buffer, size_t * count, _ idle_proc idle_proc);
(Implementatiorof MSL overridefunctionJil += < -
static  __file_handle GuessHandle(__file_handle handle, unsigned char * buffer)
{
if (handle)
return  handle;
if (buffer > stderr->buffer && (buffer - stderr->buffer) < stderr->buffer_size)
return  2;
return  1;
}
int __ write_console(__file_handle handle, unsigned char * buffer, size_t * count, _ idle_proc idle_proc)
{
return  _ write_file(GuessHandle(handle, buffer), buffer,  count, idle_proc);
}

Theonly oneof thesepresentingiswith somesubtletyis __position  _file . Unless
we catchthe caseof positioningat a placewherethe positionalreadyis, MSL will be
unableto fdopen() anysockets.

(Prototypedor MSL overridefunction Sl += ) < -
int __position_file(__file_handle handle, unsigned long * position, int  mode, _ idle_proc idle_proc);
(Implementatiorof MSL overridefunction il += I S -
int __position_file(__file_handle handle, unsigned long * position, int  mode, __idle_proc)
{
long result = Iseek((int) handle, *position, mode);

if (result < 0)
if (ermo == ESPIPE && !*position && mode = SEEK_END)
*position =0
else
return  __io_error;
else
*position = result;

return  __no_io_error;



(Prototypedor MSL overridefunction Sl += I <
int __close_file(_file_handle handle);

(Implementatiorof MSL overridefunction il += n -
int __close_file(_file_handle handle)
{
return  close((int) handle) < 0 ? __io_error : __no_io_error;
}

_close _console is an undecidabldunction unlessyou build with MPW MSL
libraries.

(Prototypedor MSL overridefunction il += ) <
int __ close_console(__file_handle handle);
(Implementatiorof MSL overridefunction il += ) e
int __ close_console(__file_handle handle)
{

return  _ close_file(handle);
}

33.2 Implementation of ANSI library specificpublic GUSI
functions

fdopen() is anoperationinherentlytied to the ANSI library used.

(Prototypedor internal MSL function il += I <
FILE * _ find_unopened_file();
/I __handle_reopen is declared in <stdio.h>

(Implementatiorof ANSllibrary specificpublic GUSIfunctionJil= _—
FILE * fdopen(int  fildes, const char *type)

{
FILE *str;

if ((str = __find_unopened_file()))
return(0);

return(__handle_reopen(fildes, type,  str));

33.3 Implementation of ANSI library specificinternal
GUSI functions

While thereis a function __close _all , it turnsout that calling it is problematic,at
leastunderCodeWarrior Pro4, becausét mayfail catastrophicallyuponbeingcalled
asecondime.

(Prototypedor internal MSL functionJil) += ) -
void __flush_all(void);

(Implementatiorof ANSllibrary specificinternal GUSIfunction il = o
void GUSIStdioClose() { }
void GUSIStdioFlush() { __flush_all(); }



{Implementatiorof ANSllibrary specificinternal GUSIfunction il + =

static

{

void

void MSLSetupStdio(int fd, FILE * f)
f->handle = fd;
f->position_proc = __position_file;
f->read_proc = _ read_file;
f->write_proc = _ write_file;
f->close_proc = _ close_file;

GUSISetupConsoleStdio()

MSLSetupStdio(0,  stdin);
MSLSetupStdio(1,  stdout);
MSLSetupStdio(2,  stderr);

(I s






Chapter 34

The Interface to the MPW Stdio
library

This sectioninterfacesGUSIto thevariantof the Stdiolibrary usedfor SCandMrC.
(GUSIMPWStdio. ) =
tifndef _GUSIMPWStdio_
#define _GUSIMPWStdio_

gendif /+ _GUSIMPWStdio_ */

(GUSIMPWStdio.clill) =
#include  "GUSIInternal.h"
#include  "GUSIDescriptor.h"

#include  <stdio.h>
#include  <fentl.h>
#include  <sysfioctl.h>

(Implementatiorof MPW ANSsIlibrary specificpublic GUSIfunction<il
(Implementatiomf internal GUSIfunctionsfor MPW Stdicll

457



34.1 Implementation of MPW ANSI library specificpub-
lic GUSI functions

We haveto reimplementa substantiaportion of the MPW stdio library becauseof
sharedibrary problemsandincompatiblemacrodefinitionsfor open() flags.

We’'ll startwith a coupleof internals.findfile() searchesor afreeFILE struc-
ture.
(Implementatiorof MPWANSIlibrary specificpublic GUSIfunction<Jilh = ()
static  FILE * findfile()
{
FILE * stream;
for (stream = _iob; stream < _iob+ NFILE; ++stream)

if  ((stream-> flag & (IOREAD | _IOWRT| _IORW)))
return stream;

return  NULL;
}
fdreopen() initializesaFILE for use whichis actuallyquitesimple.

(Implementatiorof MPWANSsIlibrary specificpublic GUSIfunctionJill += . x | =
static  FILE *fdreopen(int fd, short flags, FILE* stream)

{
stream->_cnt =0
stream->_ptr = NULL;
stream->_base = NULL;
stream->_end = NULL;
stream->_size = NULL;
stream->_flag = flags;
stream->_file = fd;

return  stream;



mode2flags parseshemodestringandtranslatest to open() andstdioflags.

(Implementatiorof MPWANSIlibrary specificpublic GUSIfunction il +=
* mode, int

static  int mode2flags(const char
{
bool read_write = mode[1]
*openflags =0
*stdioflags =0
switch  (mode[0]) {
case T
*openflags = read_write
*stdioflags = read_write
break;
case 'w’
*openflags = (read_write
*stdioflags = read_write
break;
case 'a’
*openflags = (read_write
*stdioflags = read_write
break;
default:
return  -1;
}
return  0;
}

() < -
* openflags, int * stdioflags)

==+ || mode[2] ==+,

? O_RDWR O_RDONLY;
? IORW: _IOREAD;

? O_RDWR O_WRONLY) O_CREAT| O_TRUNC;
? IORW: _IOWRT;

? O_RDWR O_WRONLY)| O_CREAT| O_APPEND;
? IORW: _IOWRT;

fopen , freopen , andfdopen canthenbecomposedrom theabove.

(Implementatiorof MPWANSIlibrary specificpublic GUSIfunctionJil) +=

() <D -

FILE *fopen(const  char *filename, const char *mode)
{
FILE * stream;
int flags;
int ioflags;
int fd;
if ((stream = findfile())
&& mode2flags(mode,  &flags,  &ioflags) >= 0
&& (fd = open(filename, flags)) >=0
)
return  fdreopen(fd, ioflags, stream);
else
return  NULL;



(Implementatiorof MPWANSsIlibrary specificpublic GUSIfunctionJill += () <D
FILE *freopen(const char *filename, const char *mode, FILE *stream)

{

int flags;
int ioflags;
int fd;
flags = errno;
fclose(stream);

ermo = flags;

if  (mode2flags(mode, &flags,  &ioflags) >= 0
&& (fd = open(filename, flags)) >=0
)

return  fdreopen(fd, ioflags, stream);
else

return  NULL;

}

(Implementatiorof MPWANSsIlibrary specificpublic GUSIfunction<ill += ) e
FILE *fdopen(int fd, const char *mode)
{
FILE * stream;
int flags;
int ioflags;

if ((stream = findfile())
&& mode2flags(mode,  &flags,  &ioflags) >= 0
)

return  fdreopen(fd, ioflags, stream);
else

return  NULL;

34.2 Implementation of internal GUSI functionsfor MPW

Stdio
(Implementatiorf internal GUSIfunctionsfor MPW Stdiollil) = -
void GUSIStdioClose()
{

for (FILE * f = _iob; f<_iob+_NFILE;  ++f)
if (f->_flag & (_IOREAD|_IOWRT))
fclose(f);

}

void GUSIStdioFlush() { fflush(NULL); }



MPW Stdioalreadydoeseverythingto getstarted no needfor usto getin theact.
With MrC, howeveywe haveto payattentionthatioctl doesnot getstripped,otherwise
thelibrary will call abadversioninternally.

(Implementatiorof internal GUSIfunctionsfor MPW Stdicllil += () e
static  void * sDontStrip;

void GUSISetupConsoleStdio()
{

}

sDontStrip = ioctl;






Chapter 35

The Interface to the Sfiolibrary

This sectioninterfacesGUSI to the Sfiolibrary.

(GUSISfio. =
#ifndef ~_GUSISfio_
#define _GUSISfio_

#endif /* _GUSISfio_ ¥

(GUSISfio.ciilm) =
#ifdef _ MWERKS__
#define __cstdio__ 1
#else

#define __STDIO__ 1
#endif

#include  "GUSlInternal.h"
#include  <sfhdr.h>
#include  "GUSIDescriptor.h"

(Implementatiomf internal GUSIfunctionsfor Sficlll)
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35.1 Implementation of internal GUSI functionsfor Sfio

GUSISfioFlushClose  wasadaptedrom the Sfiointernal_sfall ~ function.

(Implementatiorf internal GUSI functionsfor Sficll)= () -
static  int  GUSISfioFlushClose(bool close)
{
reg Sfpool_t *,  *next;
reg Sfio_t* f
reg int n, rv;
reg int nsync, count, loop;

#define  MAXLOOPR3

forloop = 0; loop < MAXLOOP;++loop)
{ v =nsync = count = Q;
for(p = & Sfpool; p; p = next)
{ I find the next legitimate pool */
for(next = p->next; next; next = next->next)
if(next->n_sf > 0)
break;

¥ walk the streams for _Sfpool only *
forfn =0, n<((p == &Sfpool) ? p->n_sf : 1); ++n)
{ count +=1;

f = p->sfin];

if(f->flags&SF_STRING )
goto did_sync;

if(SFFROZEN(f))
continue;
if(  (close ? sfclose(f) . sfsync(f)) < 0)
v = -1;
did_sync:
nsync += 1,
}
}
if(nsync == count)
break;
}
return  rv;
}
void GUSIStdioClose() { GUSISfioFlushClose(true); }
void  GUSIStdioFlush() { GUSISfioFlushClose(false); }
Sfio alreadydoeseverythingto getstartedno needfor usto getin theact.
(Implementatiomf internal GUSIfunctionsfor Sficll)+= () <=
void  GUSISetupConsoleStdio()
{

}



Chapter 36

MPW Support

In MPW tools, we haveto direct someof the I/O operationgo the standardibrary
functions,whichwe otherwisery to avoidasmuchaspossible Gettingatthoselibrary
callsis a bit tricky: For 68K, we renameentriesin the MPW glue library, while for
PowerPCwe look up thesymbolsdynamically
MPW supports installedimplicitly throughGUSISetupConsoleDes cript ors

(GUSIMPWhI) =

tifndef _GUSIMPW._

#define _GUSIMPW_

gendif /* _GUSIMPW ¥
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(GUSIMPWcpllll) =
#include  "GUSlInternal.h"
#include  "GUSIMPW.h"
#include  "GUSIDevice.h"
#include  "GUSIDescriptor.h"
#include  "GUSIMacFile.h"
#include  "GUSIBasics.h"
#finclude  "GUSIDiag.h"
#include  "GUSITimer.h"
#finclude  "GUSIConfig.h"

#include  <fentlh>
#include  <sys/stat.h>
#include  <sysfioctl.h>
#include  <errno.h>

#include  <CursorCtl.h>
#include  <CodeFragments.h>

{(MPWIlibrary function

(Declarationof classGUSIMPWSocke il
(Declarationof classGUSIMPWDevice Il
{Memberfunctionsfor classGUSIMPWSocke il
{Memberfunctionsfor classGUSIMPWDevice Il
(MPWimplementatiorof GUSIGetEnv Il

(

(

MPW spin hoo Kl
MPWimplementatiorof GUSISetupConsoleDescriptors [ )

36.1 Definition of GUSIMPWevi ce

A GUSIMPWDeviceis a singletonclasssupportinghe standardpen andfaccess op-
erationsand a domainspecificstdopen operationto supportopeningalready-open
descriptors.

(Declarationof classGUSIMPWDevice Il = (I
class GUSIMPWDevice : public  GUSIDevice {
public:

static  GUSIMPWDevice *  Instance();
(Overriddenmembefunctionsfor classGUSIMPWDevice Il
GUSISocket * stdopen(int fd, int flags);

private:

GUSIMPWDevice() i

static ~ GUSIMPWDevice * slnstance;



36.2 Definition of GUSIMPW&E ket

A GUSIMPWSocketis a proxy classfor anMPW file descriptor

(Declarationof classGUSIMPWSocke il = ]
class GUSIMPWSocket : public  GUSISocket {
public:

"GUSIMPWSocket();

(Overriddenmemberfunctionsfor classGUSIMPWSocke il
protected:
friend class GUSIMPWDevice;

GUSIMPWSocket(int ~ fd);
private:

int fFD;
%

36.3 Interfacing to MPW library routines

As mentionedabove our interfacestrategydiffers for 68K andPPCcode. We try to
handlethis with a macro.

(MPW library function <l = ]

extern "C" {

#if Idefined(powerc) && !defined(__powerc)

#define  DECL_stdlib(name, pname, ret, args) ret name args;
#ifdef _ MWERKS__

#pragma pointers_in_DO

#endif

(Declarationsfor MPW function il

#ifdef _ MWERKS__

#pragma pointers_in_A0

#endif

static  bool ConnectToMPWLibrary() { return true; }
#else

#define  DECL_stdlib(name, pname, ret, args) ret (*name) args;
(Declarationsfor MPW function <l
{(Connectingo the StdCLibcodefragmen il

#endif

}



On PowerPCwe haveto connecto the dynamiclibrary (which, in principle,can

fail).
(Connectingo the StdCLibcodefragmenillil) = ()
static  bool sConnected;
static  void DoConnectToMPWLibrary()
{

CFragConnectionID StdCLib;

CFragSymbolClass symClass;

Ptr whoCares;

Str255 error;

if  (GetSharedLibrary(

StringPtr("\pStdCLib"), kPowerPCCFragArch,  kLoadCFrag, &StdCLib,

)

return;

#undef DECL_stdlib
#define  DECL_stdlib(name, pname, ret, args) \
if  (FindSymbol(StdCLib, pname, (Ptr *) &name, &symClass)) |\
goto failed;
(Declarationsfor MPW function <l

sConnected = true;
return;

failed:

#undef DECL_stdlib

#define  DECL_stdlib(name, pname, ret, args) nhame = 0;

(Declarationsfor MPW function il

&whoCares,

}
static  bool ConnectToMPWLibrary()
{
if  ('sConnected)
DoConnectToMPWLibrary();
return  sConnected;
}
Now we only haveto declarethelist once,andcanreuset numerougimes.
(Declarationsfor MPW functionJil) = )
DECL_stdlib(MPW_open, ~ "popen", int, (const char * name, int flags))
DECL_stdlib(MPW_close, "\pclose”, int, (int s))
DECL_stdlib(MPW_read,  "\pread", int, (int s, char *buffer, unsigned  buflen))
DECL_stdlib(MPW_write, "\pwrite", int, (int s, char *buffer, unsigned  buflen))
DECL_stdlib(MPW_fcntl, "\pfentl”, int, (int s, unsigned int cmd, int arg))
DECL_stdlib(MPW_ioctl, "\pioctl", int, (int d, unsigned int request, long *argp))
DECL_stdlib(MPW_Iseek, "\plseek”, long, (int fd, long offset, int  whence))
DECL_stdlib(MPW_faccess, "\pfaccess", int, (char *fileName, unsigned int cmd, long
DECL_stdlib(MPW_getenv, "\pgetenv", char * (const char *env))

error)

* arg))



36.4 Implementation of GUSIMPW&Yic e

GUSIMPWDeviceis a singletonclass.

(Memberfunctionsfor classGUSIMPWDevice [l = )
GUSIMPWDevice * GUSIMPWDevice::sInstance;

(Memberfunctionsfor classGUSIMPWDevice il += (N < -
GUSIMPWDevice * GUSIMPWDevice::Instance()
{
if  (IsInstance)
sinstance = new GUSIMPWDevice();
return  sinstance;

}
GUSIMPWDeviceis preparedo handleanopen() onalimited setof names.
(Overriddenmemberfunctionsfor classGUSIMPWDevice Il = (I -
virtual bool Want(GUSIFileToken & file);
(Memberfunctionsfor classGUSIMPWDevice il += (N < -
bool GUSIMPWDevice::Want(GUSIFileToken & file)
{
switch  (file.WhichRequest()) {
case GUSIFileToken::kWillOpen:
return  file.IsDevice() && (file.StrStdStream(file.Path()) > -1);
default:
return  false;
}
}
open translateghefile flags,opensthefile, and passeshe resultingdescriptorto
stdopen .

The valuesof someof the flagsthat MPW usesdiffer a bit from the onesusedin
our headers.

#define  MPW_O_EXCL 1<<10) /* w/ O_CREAT: Exclusive “create-only" */
#define  MPW_O_BINARY (1<<11) /* Open as a binary stream */
#define MPW_O_NRESOLVH1<<14) /* Dont resolve any aliases *

(Memberfunctionsfor classGUSIMPWDevice il += (N <N -
#define  MPW_O_RDONLY 0 [* Bits 0 and 1 are used internally */
#define  MPW_O_WRONLY 1 [* Values 0.2 are historical */

#define MPW_O_RDWR 2 [* NOTE: it goes 0, 1, 2, *I* 8, 16, 32,
#define MPW_O_APPEND (1<< 3) /* append (writes guaranteed at the end) *
#define  MPW_O_RSRC (<< 4) * Open the resource fork */
#define  MPW_O_ALIAS (<< 5) /* Open alias file *
#define MPW_O_CREAT  (1<< 8) /* Open with file create *
#define MPW_O_TRUNC (1<< 9) /* Open with truncation */

(

(



TranslateOpenFlags  translateshe headerflagsinto the MPW flags.

{Memberfunctionsfor classGUSIMPWDevicel) += . xE ] 3
static  int  TranslateOpenFlags(int mode)
{

int  mpwMode;

switch  (mode & 3) {

case O_RDWR:
mpwMode = MPW_O_RDWR;
break;

case O_RDONLY:
mpwMode= MPW_O_RDONLY;
break;

case O_WRONLY:
mpwMode= MPW_O_WRONLY;
break;

f (mode & O_APPEND)
mpwMode |= MPW_O_APPEND;
if (mode & O_CREAT)
mpwMode |= MPW_O_CREAT;
if (mode & O_EXCL)
mpwMode |= MPW_O_EXCL,;
if (mode & O_TRUNC)
mpwMode|= MPW_O_TRUNC;

return  mpwMode;

}

(Overriddenmemberfunctionsfor classGUSIMPWDevicel += ) s
virtual GUSISocket * open(GUSIFileToken &, int flags);

(Memberfunctionsfor classGUSIMPWDevicel) += ) e
GUSISocket * GUSIMPWDevice::open(GUSIFileToken & file, int flags)
{
if  (!ConnectToMPWLibrary())
return  GUSISetPosixError(ENOEXEC), static_cast<GUSISocket *>(nil);

int fd = MPW_open(file.Path(), TranslateOpenFlags(flags));
if (fd ==-1)

return  static_cast<GUSISocket *>(nil);
else

return  stdopen(fd, flags);



stdopen handleghe GUSI sideof the opening.

(Memberfunctionsfor classGUSIMPWDevice il += n s
extern int StandAlone;

GUSISocket * GUSIMPWDevice::stdopen(int fd, int flags)

{ if  (!ConnectToMPWLibrary())
return  GUSISetPosixError(ENOEXEC), static_cast<GUSISocket *>(nil);
(Openandreturna MacFileSocket  if possib|
GUSISocket * sock = new GUSIMPWSocket(fd);
return  sock ? sock : (GUSISetPosixError(ENOMEM), static_cast<GUSISocket
}

Oursupportof MacOSfilesis far superioutto our MPW consolesupportsowhen-
everwefind thatin factwe'retalkingto arealfile, we switchto usingaMacFileSocket
instead.Thiswhole parocedureloesnotapplyto SIOW applicationsTheinitial sock-
ets0, 1, and2 getclosedright awayandcalling anythingelseon themwould be coun-
terproductie.

(Openandreturna MacFileSocket  if possibl = (-
short fRef;

if ('StandAlone
&& MPW_ioctl(fd, FIOINTERACTIVE, nil) == -
&& MPW_ioctl(fd, FIOREFNUM, (long *) &fRef) = -1
) {
MPW_close(fd);
return  GUSIMacFileDevice::Instance()->open(fRef, flags);

}

(MPW spinhookil) = ]
void GUSIMPWSpin(bool wait)
{

static  GUSITimer sSpinDue(false);

GUSIConfiguration::Instance()->AutolnitGraf();

if  ('sSpinDue.Primed()) {
RotateCursor(32);
sSpinDue.Sleep(125, true);

} else if (wait)
GUSIHandleNextEvent(600);

*>(nil));



As opposedo anapplicationanMPW tool connectgo thethreestandardlescrip-
torsonstartup.

(MPWimplementatiorof GUSISetupConsoleDescriptors = _—
void GUSISetupConsoleDescriptors()
{
GUSIMPWDevice * mpw GUSIMPWDevice::Instance();

GUSIDescriptorTable * table GUSIDescriptorTable::Instance();

GUSIDeviceRegistry::Instance()->AddDevice(mpw);

if  (!(*table)[0]) {
table->InstallSocket(mpw->stdopen(0, O_RDONLY));
table->InstallSocket(mpw->stdopen(l, O_WRONLY));
table->InstallSocket(mpw->stdopen(2, O_WRONLY));

}

GUSISetHook(GUSI_EventHook+mouseDown, (GUSIHook)-1);

GUSISetHook(GUSI_SpinHook, (GUSIHook)GUSIMPWSpin);

36.5 Implementation of GUSIMP\§ock et

A GUSIMPWSocketactsasa wrapperfor afile descriptofrom the MPW library.
{Memberfunctionsfor classGUSIMPWSocke il = 1 =
GUSIMPWSocket::GUSIMPWSocket(int  fd)
. fFD(fd)
{

}
GUSIMPWSocket::"GUSIMPWSocket()

{
}

Somememberfunctionsarefairly trivial wrappers.

(Overriddenmemberfunctionsfor classGUSIMPWSocke il = () .-
ssize_t read(const  GUSIScatterer & buffer);

{Memberfunctionsfor classGUSIMPWSocke il += - E ] 3
ssize_t  GUSIMPWSocket::read(const GUSIScatterer & buffer)

MPW_close(fFD);

GUSIStdioFlush();

GUSIConfiguration::Instance()->AutoSpin();

return  buffer.SetLength(MPW_read(fFD, (char *) buffer.Buffer(), (unsigned)buffer.Length()));
}

(Overriddenmemberfunctionsfor classGUSIMPWSocke ill) += O 1 3
ssize_t  write(const GUSIGatherer & buffer);

(Memberfunctionsfor classGUSIMPWSocke il += ) <
ssize_t  GUSIMPWSocket::write(const GUSIGatherer & buffer)
{

GUSIConfiguration::Instance()->AutoSpin();

return  MPW_write(fFD,  (char *) buffer.Buffer(), (unsigned)buffer.Length());



{Overriddenmemberfunctionsfor classGUSIMPWSocke il += () < -
virtual  off_t Iseek(off_t offset, int  whence);

(Memberfunctionsfor classGUSIMPWSocke il += (N - .-
off t GUSIMPWSocket::Iseek(off_t offset, int  whence)

{

}
fentl andioctl haveto gettheir final argumentdrom va_lists

(Overriddenmemberfunctionsfor classGUSIMPWSocket il += () < -
virtual int  fentl(int cmd, va_list  arg);

return  MPW_Iseek(fFD, offset, (long)whence);

(Memberfunctionsfor classGUSIMPWSocke il += N < -
int  GUSIMPWSocket::fentl(int cmd, va_list  arg)

{

}

(Overriddenmemberfunctionsfor classGUSIMPWSocket il += () < -
virtual int ioctl(unsigned int request, va_list  arg);

return ~ MPW_fentl(fFD,  cmd, va_arg(arg, int));

(Memberfunctionsfor classGUSIMPWSocke il += () < -
int  GUSIMPWSocket::ioctl(unsigned int request, va_list arg)

{

}
ftruncate  translatesnto anioctl request.

(Overriddenmemberfunctionsfor classGUSIMPWSocket il += () <N -
virtual int  ftruncate(off_t offset);

return  MPW_ioctl(fFD,  request, va_arg(arg,  long *));

(Memberfunctionsfor classGUSIMPWSocke il += (N - -
int  GUSIMPWSaocket::ftruncate(off_t offset)

{

}
Sincewe knowwe're runningon a pseudodeviceye canpasson thatfact.

(Overriddenmemberfunctionsfor classGUSIMPWSocke:t il += () < -
virtual int  fstat(struct stat  * buf);

return  MPW_ioctl(fFD, ~ FIOSETEOF, (long *) offset);

(Memberfunctionsfor classGUSIMPWSocke il += N -
int  GUSIMPWSocket::fstat(struct stat  * buf)

{
GUSISocket::fstat(buf);

buf->st_ mode = S_IFCHR | 0666;

return  0;
}
And we alsoknowwe’reaTTY.

(Overriddenmemberfunctionsfor classGUSIMPWSocke il += () < -
virtual int isatty();



(Memberfunctionsfor classGUSIMPWSocke il += () < -
int  GUSIMPWSocket::isatty()

{

}

We haveno choicebut to be optimistic and claim that we are alwaysready for
readingandwriting.

return  1;

(Overriddenmemberfunctionsfor classGUSIMPWSocke il += ) <
virtual bool select(bool * canRead, bool * canWrite, bool * exception);
(Memberfunctionsfor classGUSIMPWSocke il += )
bool GUSIMPWSocket::select(bool * canRead, bool * canWrite, bool *)

{

bool cond = false;
if (canRead)

cond = *canRead = true;
if  (canWrite)

cond = *canWrite = true;

return  cond;

}

(MPWimplementatiorof GUSIGetEnv [l = (_—
char *GUSIGetEnv(const ~ char * name)
{

if  (!ConnectToMPWLibrary())
return  static_cast<char *>(nil);
return  MPW_getenv(name);



Chapter 37

SIOUX Support

To combineGUSIwith SIOUX, terminall/O needdgo interfacewith the SIOUX event
handling.
SIOUX supportis installedimplicitly throughGUSISetupConsoleDescr  iptors

(GUSISIOUX. i =
#ifndef _GUSISIOUX_
#define _GUSISIOUX_

gendif /* _GUSISIOUX_ *

(GUSISIOUX.cjlll) =
#include  "GUSlInternal.h"
#include  "GUSISIOUX.h"
#include  "GUSIDevice.h"
#include  "GUSIDescriptor.h"
#include  "GUSIBasics.h"
#include  "GUSIDiag.h"

#include <LowMem.h>

#include  <fentl.h>
#finclude  <sys/stat.h>
#include  <sysfioctl.h>
#include  <errno.h>
#include  <console.h>

(Declarationof classGUSISIOUXSocket I

(Declarationof classGUSISIOUXDevice B
(Memberfunctionsfor classGUSISIOUXSocket I
{Memberfunctionsfor classGUSISIOUXDevice Il
(SIOUXimplementatiorof GUSISetupConsoleDescriptors [ )
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37.1 Definition of GUSISIOUXDevi ce

A GUSISIOUXDevice is asingletonclasssupportinghe standardpen operation.

(Declarationof classGUSISIOUXDevice = (I
class GUSISIOUXDevice : public GUSIDevice {
public:

static  GUSISIOUXDevice * Instance();

(Overriddenmembeifunctionsfor classGUSISIOUXDevice Il
private:

GUSISIOUXDevice() {

static  GUSISIOUXDevice * sInstance;

37.2 Definition of GUSISIOUXSock et

A GUSISIOUXSocket is anothersingletonclass:Thereis only oneSIOUX consoleper
application.

(Declarationof classGUSISIOUXSocket [IlllH= (I
class GUSISIOUXSocket : public GUSISocket {
public:
"GUSISIOUXSocket();

(Overriddenmembefunctionsfor classGUSISIOUXSocket I

static ~ GUSISIOUXSocket * Instance();
private:
static  GUSISIOUXSocket * sInstance;

GUSISIOUXSocket();

37.3 Implementation of GUSISIOUXDevi ce

GUSISIOUXDevice is asingletonclass.

{(Memberfunctionsfor classGUSISIOUXDevice Ill)= (I -
GUSISIOUXDevice * GUSISIOUXDevice::sInstance;

(Memberfunctionsfor classGUSISIOUXDevice [Ill)-+= & | 3
GUSISIOUXDevice * GUSISIOUXDevice::Instance()
{
if  ('sInstance)
sinstance = new GUSISIOUXDevice();
return  sinstance;

}

GUSISIOUXDevice is preparedo handleanopen() onalimited setof names.

(Overriddenmembeifunctionsfor classGUSISIOUXDevice )= o -
virtual bool Want(GUSIFileToken & file);



{(Memberfunctionsfor classGUSISIOUXDevice Ill)+= (N S
bool GUSISIOUXDevice::Want(GUSIFileToken & file)

{
switch  (file.WhichRequest()) {

case GUSIFileToken::kWillOpen:

return  lfile.IsFile() && (file.StrStdStream(file.Path()) > -1);
default:

return  false;

}
}

open returnsthe soleinstanceof GUSISIOUXSocket .

(Overriddenmemberfunctionsfor classGUSISIOUXDevice I+ = a
virtual GUSISocket * open(GUSIFileToken &, int flags);

(Memberfunctionsfor classGUSISIOUXDevice [Ill)+= () e
GUSISocket * GUSISIOUXDevice::open(GUSIFileToken &, int)

{

}
A SIOUX applicationconnectgo thethreestandardiescriptoron startup.

(SIOUXimplementatiorof GUSISetupConsoleDescriptors = )
void GUSISetupConsoleDescriptors()

{

return  GUSISIOUXSocket::Instance();

GUSIDescriptorTable * table GUSIDescriptorTable::Instance();
GUSISIOUXSocket * SIOUX = GUSISIOUXSocket::Instance();

table->InstallSocket(SIOUX);
table->InstallSocket(SIOUX);
table->InstallSocket(SIOUX);

37.4 Implementation of GUSISIOUXSocket

A GUSISIOUXSocket is a datalessvrapperfor the SIOUX library. To protectthesole
instancefrom everbeingdeletedagain,we artificially raiseits referencecount.

(Memberfunctionsfor classGUSISIOUXSocket Ill= (N -
GUSISIOUXSocket * GUSISIOUXSocket::sInstance;

GUSISIOUXSocket * GUSISIOUXSocket::Instance()
{

if  ('sInstance)
if (slnstance = new GUSISIOUXSocket)
sinstance->AddReference();

return  sinstance;



On constructionywe makesureto install the SIOUX eventhandlerfor all relevant
elements.
(Memberfunctionsfor classGUSISIOUXSocket Il -+= (N .

/I This declaration lies about the return type
extern "C" void SIOUXHandleOneEvent(EventRecord *userevent);

GUSISIOUXSocket::GUSISIOUXSocket()

{
InstallConsole(0);
GUSISetHook(GUSI_EventHook+nullEvent, (GUSIHook)SIOUXHandleOneEvent);
GUSISetHook(GUSI_EventHook+mouseDown, (GUSIHook)SIOUXHandleOneEvent);
GUSISetHook(GUSI_EventHook+mouseUp, (GUSIHook)SIOUXHandleOneEvent);
GUSISetHook(GUSI_EventHook+updateEwvt, (GUSIHook)SIOUXHandleOneEvent);
GUSISetHook(GUSI_EventHook+diskEvt, (GUSIHook)SIOUXHandleOneEvent);
GUSISetHook(GUSI_EventHook+activateEvt, (GUSIHook)SIOUXHandleOneEvent);
GUSISetHook(GUSI_EventHook+osEwt, (GUSIHook)SIOUXHandleOneEvent);
}
GUSISIOUXSocket::"GUSISIOUXSocket()
{
RemoveConsole();
}
Somememberfunctionsarefairly trivial wrappers.
(Overriddenmemberfunctionsfor classGUSISIOUXSocket = () -
ssize_t read(const ~ GUSIScatterer & buffer);
(Memberfunctionsfor classGUSISIOUXSocket Illl)+= N

ssize_ t  GUSISIOUXSocket::read(const GUSIScatterer & buffer)
{

GUSIStdioFlush();
return  buffer.SetLength(
ReadCharsFromConsole((char *)  buffer.Buffer(), (int)buffer.Length()));

}
(Overriddenmemberfunctionsfor classGUSISIOUXSocket IR+ = ) e
ssize_t  write(const GUSIGatherer & buffer);
{Memberfunctionsfor classGUSISIOUXSocket Il += n <
ssize_ t  GUSISIOUXSocket::write(const GUSIGatherer & buffer)
{

return  WriteCharsToConsole((char *)  buffer.Buffer(), (int)buffer.Length());
}
(Overriddenmemberfunctionsfor classGUSISIOUXSocket IR+ = N S
virtual int ioctl(unsigned int request, va_list arg);
(Memberfunctionsfor classGUSISIOUXSocket Il += n
int  GUSISIOUXSocket::ioctl(unsigned int request,  va_list)
{

switch  (request) {

case FIOINTERACTIVE:

return  0;
default:

return  GUSISetPosixError(EOPNOTSUPP);
}



Sincewe knowwe're runningon a pseudodeviceye canpasson thatfact.

(Overriddenmemberfunctionsfor classGUSISIOUXSocket [Illl)+=
virtual int  fstat(struct stat  * buf);

(Memberfunctionsfor classGUSISIOUXSocket Il +=
int  GUSISIOUXSocket::fstat(struct stat  * buf)

{
GUSISocket::fstat(buf);
buf->st_ mode = S_IFCHR | 0666;

return  0;
}
And we alsoknowwe'reaTTY.

(Overriddenmemberfunctionsfor classGUSISIOUXSocket [Illl)+=
virtual int isatty();

(Memberfunctionsfor classGUSISIOUXSocket Il +=
int  GUSISIOUXSocket::isatty()

{

}

select requiresawalk of theeventqueue.

(Overriddenmemberfunctionsfor classGUSISIOUXSocket [Illl)+=
bool select(bool * canRead, bool * canWrite, bool *);

return  1;

(Memberfunctionsfor classGUSISIOUXSocket Il +=
static ~ bool input_pending()
{
QHdrPtr eventQueue = LMGetEventQueue();
EVQEIPtr element = (EvQEIPtr)eventQueue->qHead;

/I now, count the number of pending keyDown events.

while (element = nil) {

(N <D .-

(S N -

(S S -

(I <D -

if (element->evtQWhat == keyDown || element->eviQWhat == autoKey)

return  true;
element = (EvQEIPtr)element->gLink;
}

return  false;

}

bool GUSISIOUXSocket::select(bool * canRead, bool * canWrite, bool *)

{

bool cond = false;
if (canRead)
if (*canRead = input_pending())
cond = true;
if  (canWrite)
cond = *canWrite = true;

return  cond;






Chapter 38

SIOW Support

SIOW supportis basedon MPW support,addinga few eventhooksso updateand
activateeventgyethandledduringblockingcalls. SIOWsupports installedimplecitly
throughGUSIDefaultSetupConsole
(GUSISIQV.hmm =

tifndef _GUSISIOW_

#define _GUSISIOW_

gendif /* _GUSISIOW_*

(GUSISION.cpl) =
#include  "GUSlInternal.h"
#include  "GUSISIOW.h"
#include  "GUSIBasics.h"
#include  "GUSIDescriptor.h"

#include  <Events.h>
#include  <Windows.h>

extern "C" {
(Prototypedor internal SIOW function Sl

}

(Eventhandlersfor SION )
(SIOWimplementatiorof GUSIDefaultSetupConsole I

Theactivateandsuspend/resumeandlersarevery similar andbothultimatelycall
_DoActivate . Forreasonghat!| don’t quite remembemnymore,we are a bit more
conservativabouttreatingthe currentportthanSIOWitself is.

(Prototypedor internal SIOW function Sl = o
void _DoActivate(WindowPtr win, int activate);
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(Eventhandlersfor SION = (I -
static  void GUSIDoActivate(WindowPtr win, bool activate)
{

GrafPtr  port;

GetPort(&port);

if  (win)

SetPort(win);
_DoActivate(win, activate);
SetPort(port);

}

static  void GUSISIOWActivate(EventRecord * ev)

GUSIDoActivate(reinterpret_cast<WindowPtr>(ev->message), ev->modifiers & activeFlag);
}
As aslightextracomplication notall OSeventsaresuspend/resumavents.
(Prototypedor internal SION function Sl 1= - & ] 3
void _Doldle();
(Eventhandlersfor SIOV ) += & 1 =

static  void GUSISIOWSusRes(EventRecord * ev)

switch  ((ev->message  >> 24) & OxFF) {
case suspendResumeMessage:
GUSIDoActivate(FrontWindow(), ev->message & resumeFlag);
break;
case mouseMovedMessage:
_Doldle();
break;

}
Theupdatehandlersimilarly calls_DoUpdate .
(Prototypedor internal SIOWV functionJil)+= o e
void _DoUpdate(WindowPtr  win);

(Eventhandlersfor SIOV ) += () <
static  void GUSISIOWUpdate(EventRecord — * ev)

{
}

_DoUpdate((WindowPtr) ev->message);



This is one of the rareoccasionavhereoverridingGUSIDefaultConsole  makes
senseThisway, we canreusethe MPW versionof GUSISetupConsoleDes cripto rs .

(SIOWimplementatiorof GUSIDefaultSetupConsole = (I
static  void GUSISetupSIOW()
{
GUSISetHook(GUSI_EventHook+updateEwt, (GUSIHook)GUSISIOWUpdate);
GUSISetHook(GUSI_EventHook+activateEvt, (GUSIHook)GUSISIOWACctivate);
GUSISetHook(GUSI_EventHook+0sEvt, (GUSIHook)GUSISIOWSusRes);
}
void GUSIDefaultSetupConsole()
{
GUSISetupConsoleDescriptors();
GUSISetupSIOW();
GUSISetupConsoleStdio();






Chapter 39

Supporting threadsmade
outsideof GUSI

As corvenientasthepthreadsnterfaceis, someapplicationgnaylink to otherlibraries
which createthreadmanagethreaddirectly, suchasthe PowerPlanthreadclasses.

Unfortunately thereis no really elegantwvay to welcometheselost sheepnto the
pthreadflock, sincethethraedmanageoffersnoway to retrievethreadswitchingand
terminationproceduresWethereforehaveto resortto aviolenttechniqueusedalready
successfulyfor MPW support: CFM, we overridethe defaultentry point andusethe
CFM manageto find therealimplementation.

For non-CFM,we unfortunatelydon’t havesuchan effectivetechnique sincethe
threadmanageis calledthroughtraps(andno, I'm not goingto patchany trapsfor
this). You will thereforehaveto recompileyour foreignlibrarieswith a precompiled
headethatincludesGUSIForeignThreads.h
(GUSIroreignThreads. il =

#ifndef ~_GUSIForeignThreads_
#define _GUSIForeignThreads_

#define  NewThread(threadStyle, threadEntry, threadParam,  stackSize, options,  threadResult, threadMade) \
GUSINewThread((threadStyle), (threadEntry), (threadParam), (stackSize), (options), (threadResult), (threadM
#define  SetThreadSwitcher(thread, threadSwitcher, switchProcParam, inOrout)  \
GUSISetThreadSwitcher((thread), (threadSwitcher), (switchProcParam), (inOrOut))
#define  SetThreadTerminator(thread, threadTerminator, terminationProcParam) \
GUSISetThreadTerminator((thread), (threadTerminator), (terminationProcParam))

#endif /* _GUSIForeignThreads_  */

(GUSIForeignThreads.cril) =
#include  "GUSlInternal.h"
#include  "GUSIContext.h"

#include  <ConditionalMacros.h>
#include  <CodeFragments.h>

(Declarationof threadmanagefunction Sl

(Overrideimplementationsf threadmanagerfunction Sl

(Declarationof classGUSIThreadManagerForeignProxy IR
(Overrideimplementatiorof GUSIThreadManagerProxy::Makelnstance [ )
(Memberfunctionsfor classGUSIThreadManagerForeignProxy I
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39.1 Interfacing to the Thread Manager routines

As mentionedabove our interfacestrategydiffers for non-CFMandCFM code. We
try to handlethis with amacro.As opposedo the MPW interface we haveto handle
CFM68K.

(Declarationof threadmanagerfunction Sl = (I
extern "C" {

#if ITARGET_RT_MAC_CFM

#define  DECL_thread(name, pname, ret, args) ret name args;

#ifdef _ MWERKS__

#pragma pointers_in_DO

#endif

{Declarationsfor Threadsfunction il

#ifdef _ MWERKS__

#pragma pointers_in_A0

#endif

static  bool ConnectToThreadLibrary() { return true; }
#define  sGUSIThreadFailure 0

#else

#define  DECL_thread(name, pname, ret, args) static ret (*name) args;
{Declarationsfor Threadsfunction il
{Connectingo the ThreadsLibcodefragmen il

#endif

}



On PowerPCywe haveto connectto the dynamiclibrary (which, in principle, can

fail).
(Connectingo the ThreadsLibcodefragmen il = ]
static  OSErr sGUSIThreadFailure =1;

static  void DoConnectToThreadLibrary()

{
CFragConnectionID ThreadsLib;
CFragSymbolClass symClass;
Ptr whoCares;
Str255 error;
if  (sGUSIThreadFailure = GetSharedLibrary(
StringPtr("\pThreadsLib"), GetCurrentArchitecture(), kLoadCFrag, &ThreadsLib,  &whoCares, error)
)
return;

#undef DECL_thread
#define  DECL_thread(name, pname, ret, args) \
if  (sGUSIThreadFailure = FindSymbol(ThreadsLib, pname, (Ptr *) &name, &symClass)) |\
goto failed;
(Declarationgfor Threadsunction Sl

return;

failed:

#undef DECL_thread

#define  DECL_thread(name, pname, ret, args) name = 0;
{Declarationgfor Threadsfunction il

}

static  bool ConnectToThreadLibrary()

{
if  (sGUSIThreadFailure = 1)

DoConnectToThreadLibrary();
return  !sGUSIThreadFailure;

}
Now we only haveto declarethelist once,andcanreuset numerougimes.

(Declarationsfor Threadsfunction il = )

DECL_thread(GUSIStdNewThread, "\pNewThread",  OSErr, (ThreadStyle  threadStyle, ThreadEntryProcPtr threadEntry,

DECL_thread(GUSIStdSetThreadSwitcher, "\pSetThreadSwitcher", OSErr, (ThreadlD thread, ThreadSwitchProcPtr

DECL_thread(GUSIStdSetThreadTerminator, "\pSetThreadTerminator", OSErr, (ThreadlD thread, ThreadTerminationProcPtr



39.2 Redirecting thread manager calls to their GUSI
equivalents

Peoplenaively using threadmanagercalls will find themselvesedirectedto GUSI
routinesinstead.

(Overrideimplementationsf threadmanagerfunction Sl = (_—
pascal OSErr NewThread(ThreadStyle threadStyle, ThreadEntryProcPtr threadEntry, void *threadParam,

{

return  GUSINewThread(threadStyle, threadEntry, threadParam,  stackSize, options,  threadResult, tl
}
pascal OSErr SetThreadSwitcher(ThreadID thread,  ThreadSwitchProcPtr threadSwitcher, void *switchProcP
{

return ~ GUSISetThreadSwitcher(thread, threadSwitcher, switchProcParam, inOrout);
}
pascal OSErr SetThreadTerminator(ThreadID thread,  ThreadTerminationProcPtr threadTerminator, void *
{

return ~ GUSISetThreadTerminator(thread, threadTerminator, terminationProcParam);
}

39.3 Installing our GUSI thread managerhooks

GUSIThreadManagerForei  gnPro xy is now quite straighforward.

(Declarationof classGUSIThreadManagerForeignProxy = _—
class GUSIThreadManagerForeignProxy . public  GUSIThreadManagerProxy  {
public:
virtual ~ OSErr NewThread(ThreadStyle threadStyle, ThreadEntryProcPtr threadEntry, void *threadPara
virtual OSErr SetThreadSwitcher(ThreadID thread,  ThreadSwitchProcPtr threadSwitcher, void  *switcl
virtual OSErr SetThreadTerminator(ThreadID thread,  ThreadTerminationProcPtr threadTerminator, v



Notethatthe callsbelowresolveto a staticallylinked procedureon non-CFM,but
call throughanindirectprocedurgointeron CFM.
(Memberfunctionsfor classGUSIThreadManagerForeignProxy =
OSErr GUSIThreadManagerForeignProxy::NewThread(ThreadStyle threadStyle, ThreadEntryProcPtr threadEntry, void *

{
if  (!ConnectToThreadLibrary())
return  sGUSIThreadFailure;

return  GUSIStdNewThread(threadStyle, threadEntry, threadParam,  stackSize, options,  threadResult, threadMade
}
OSErr GUSIThreadManagerForeignProxy::SetThreadSwitcher(ThreadID thread,  ThreadSwitchProcPtr threadSwitcher, VO
{
if  (!ConnectToThreadLibrary())
return  sGUSIThreadFailure;
return  GUSIStdSetThreadSwitcher(thread, threadSwitcher, switchProcParam, inOrout);
}
OSErr GUSIThreadManagerForeignProxy::SetThreadTerminator(ThreadID thread,  ThreadTerminationProcPtr threadTermina
{
if  (!ConnectToThreadLibrary())
return  sGUSIThreadFailure;
return  GUSIStdSetThreadTerminator(thread, threadTerminator, terminationProcParam);
}
Finally, to makesurethatthesehooksarecalled, we sneakn andreplaceGUSIThreadManagerProx y::Mak elnst ance.
(Overrideimplementatiorof GUSIThreadManagerProxy::Makelnstance = (_—
GUSIThreadManagerProxy  * GUSIThreadManagerProxy::Makelnstance()
{

return  new GUSIThreadManagerForeignProxy;

}






Part V

The Build System
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Chapter 40

Build rules for GUSI

{Makefilem K =
(Pathsto be configued Il
(Compileroptionsfor GUS Il
(Filesfor GUS I
(Directorylocationsfor GUS | Il
(Patternrulesfor GUS Il
(Toplevelrulesfor GUS Il

(Library build rulesfor GUS Il

(Additionaldependencef®or GUS |l

(Documentatiotbuild rulesfor GUS |l

(Objectbuild rulesfor GUS Il

(Bulkbuild rulesfor GUS |

Forsomepartsof GUSI, you maywantto useSTLportand/orSFIO.If so,specify
their pathshere.

(Pathsto be configue il = ]
SFIOInc = - sfio98:sre:lib:sfio:
STLportinc = - STLport-3.12.3:stl:

Ourbuild targetsarethe MetrowerksC/C++compilerandthestandardPW com-
pilers SCppandMrC.

(Compileroptionsfor GUS Il = ]
MWCWarn = -w noimplicitconv,nostructclass,nopossible

MWClinc = -nodefaults -i- -i include - "{{CWANSIIncludes}}" - "{{CIncludes}}" -i :DCon:Headers:

MPWInc = 4 :include - "{CIncludes}}" -i ::DCon:Headers: ${SFIOInc}  ${STLportinc}

COpt = -d SystemSevenOrLater -d OLDROUTINENAMES=fbool on -sym on
Opt68K = -model far -mc68020 -mbg on
OptPPC =  -traceback
MWCOpt =  ${COpt} $HMWCInc} ${MWCWarn} -opt full
MPWOpt = ${COpt} $MPWiInc} -ER -includes  unix -w 2,6,35
C68K = MWC6B8K${MWCOpt} ${Opt68K}
CPPC = MWCPPG{MWCOpt} ${OptPPC}
CsC = SCpp ${MPWOpt} ${Opt68K}
CMRC = MrCpp ${MPWOpt} ${OptPPC} -ansifor
ROptions = 4
Lib68K =  MWLIink68K -xm library  -sym on
LibPPC =  MWLInkPPC -xm library ~ -sym on
LibSC = Lib -sym on -d
LibMrC = PPCLink -xm | -sym on -d
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(Toplevelrulesfor GUS Il =

all lib
.PHONY source lib
source tangled  $(TANGLED)
If "{{EzDepend}}" =™
::scripts:EzDepend -f Makefile.mk
End
Echo > source
lib lib-ppc  lib-68k  lib-sc  lib-mrc
lib-68k source  $(GUSILIBS68K)
lib-ppc source  $(GUSILIBSPPC)
lib-sc source  $(GUSILIBSSC)
lib-mrc source  $(GUSILIBSMRC)
liber woven "Liber  GUSI.ps"

‘tangled:.cp -i

The GUSI distributionconsistwf a varietyof file types.

(Filesfor GUS Il =
(Nowehbfilesfor GUS Il

Tangledfilesfor GUS Il

(

{(Wovenfilesfor GUS Il
(Objectfilesfor GUS Il
(

Library filesfor GUS | Il

Theoriginal sourcecoderesidesn noweb.nw files.

(Nowebfilesfor GUS Il =
COREWEBS =\

GUSIDiag.nw
GUSISocket.nw
GUSIMTInet.nw
GUSIDevice.nw
GUSIPOSIX.nw
GUSlInet.nw
GUSIMTUdp.nw
GUSIDCon.nw

MSLWEBS =\

SFIOWEBS

GUSIMSL.nw

\
GUSISfio.nw

STDIOWEBS =\

GUSIMPWStdio.nw

MPWWEBS =\

GUSIMPW.nw

SIOUXWEBS =\

GUSISIOUX.nw

SIOWWEBS =\

GUSISIOW.nw

FTWEBS =\

SRCWEBS
BUILDWEBS
WEBS

GUSIForeignThreads.nw

GUSIBasics.nw
GUSIBuffer.nw
GUSISocketMixins.nw
GUSIMacFile.nw
GUSIPThread.nw
GUSINetDB.nw
GUSIOTInet.nw
GUSIPPC.nw

GUSIContext.nw
GUSIPipe.nw
GUSIMTTcp.nw
GUSIConfig.nw
GUSIContextQueue.nw
GUSIMTNetDB.nw
GUSIOTNetDB.nw
GUSITimer.nw

zinclude

GUSISpecific.nw
GUSIFactory.nw
GUSIFileSpec.nw
GUSIDescriptor.nw
GUSINull.nw
GUSIFSWrappers.nw
GUSIOpenTransport.nw
GUSISignal.nw

— e e e e —

$(COREWEBS) $(MSLWEBS) $(SFIOWEBS) $(STDIOWEBS) $(MPWWEBS)$(SIOUXWEBS) $(SIOWWEBS
Makefile.nw
$(SRCWEBS) $(BUILDWEBS)



Thesearetangled(or untangledjnto C++ andDMakefiles.
(Tangledfilesfor GUS Il = (_—

TANGLED = $(SRCWEBS:s/.nw/.nws/) pthread.h  sched.h GUSlInternal.h zlinclude:sys:ppc.h
BUILDS =  $(BUILDWEBS:s/.nw/.mk/)

CORESRC =  $(COREWEBS:s/.nw/.cp/)

MSLSRC = $(MSLWEBS:s/.nw/.cp/)

SFIOSRC = $(SFIOWEBS:s/.nwi/.cp/)

STDIOSRC =  $(STDIOWEBS:s/.nw/.cp/)

MPWSRC = $(MPWWEBS:s/.nw/.cp/)

SIOUXSRC =  $(SIOUXWEBS:s/.nw/.cp/)

SIOWSRC = $(SIOWWEBS:s/.nw/.cp/)

FTSRC = $(FTWEBS:s/.nw/.cp/)

FORWARDSRC=  GUSIPOSIX.cp GUSISignal.cp

SOURCES =  $(CORESRC) $(MSLSRC) $(SFIOSRC) $(MPWSRC) $(SIOUXSRC) $(FTSRC)

MPWSOURCES=  $(CORESRC) $(SFIOSRC) $(MPWSRC) $(STDIOSRC) $(SIOWSRC) $(FTSRC)
Alternatively, the nowebsourcesrewoveninto TEXsources.
(Woverfilesfor GUS Il = -
WOVEN = $(WEBS:s/.nw/.nww/)

The C++files getcompiledinto objectfiles.

(Objectfilesfor GUS Il = ]
OBJ68K {$(SOURCES)}.68K.0
OBJPPC {$(SOURCES)}.PPC.0
OBJSC {$(MPWSOURCES)}.SC.0
OBJMRC {$(MPWSOURCES)}.MrC.0

And finally, the objectfiles getlinkedinto libraries.

(Library filesfor GUS | Il = ]
GUSIL Core MSL Sfio MPWSIOUX ForeignThreads

GUSILMPW Core Sfio MPWSIOW ForeignThreads
GUSILIBS68K =  GUSI_{$(GUSIL)}.68K.Lib GUSI_Forward.68K.Lib
GUSILIBSPPC = GUSI_{$(GUSIL)}.PPC.Lib

GUSILIBSSC =  GUSI_{$(GUSILMPW) Stdio}.SC.Lib

GUSILIBSMRC = GUSI_{$(GUSILMPW)}.MrC Lib

All files in the web subdirectoryare original. All filesin tangled andobj are
derivedfrom nowebs. include containsboth GUSI headerswhich are built from
nowebsandBSD 4.4 headersvhichareincludedasis.

(Directorylocationsfor GUS | Il = ]
.SOURCE.nw :
.SOURCE.h ":include”
.SOURCE.c : "tangled"
.SOURCE.cp : "tangled"
.SOURCE.nws : "tangled"
.SOURCE.nww : ":woven"
.SOURCE.0 : ":0bj"
.SOURCE.68K :  "obj"
.SOURCE.PPC:  "obj"
.SOURCE.SC :  "obj"
.SOURCE.MrC :  "obj"

.SOURCE.Lib : "lib"



Mosttargetscanbe definedby a patternrules,combinedwith a directoryrule.

(Patternrulesfor GUS Il = (_—

%.nws  : %.nw
pnotangle '-c++ -L -t -R$*h  $< > tmp; ::scripts:update-source tmp $(@:sinws/h/:s/:tangled/::include/)
pnotangle '-c++ -L -t -R$*cp $< > tmp; ::scripts:update-source tmp $(@:sinws/cpl)
Set EzDepend 1
echo > $@

%.nww  : %.nw
pnoweave -t4 -x -n -db GUSLdb $< > $@

%.68K.0 : %
Set Echo 0
Set Src68K "{{Src68K}} = $<"

%.PPC.0 : %
Set Echo 0
Set SrcPPC "{{SrcPPC}}  $<"

%.SC.o : %
$(CSC) $< -0 %@

%.MrC.o : %
$(CMRC) $< -0 $@

(Objectbuild rulesfor GUS Il = (_—
obj

NewFolder obj

":lib" :

NewFolder :lib
tangled

NewFolder tangled
woven :

NewFolder woven

"-include:mpw:" :
NewFolder ":include:mpw:"
Duplicate -y "{{Cincludes}}"ermo.h zinclude:mpw:errno.h



(Library build rulesfor GUS IIll= (-

GUSI_Core.68K.Lib : Objects68K

$(Lib68K) -0 $@ :0bj:{$(CORESRC)}.68K.0
GUSI_Core.PPC.Lib : ObjectsPPC

$(LIbPPC) -0 $@ :0bj:{$(CORESRC)}.PPC.0
GUSI_Core.SC.Lib : ObjectsSC

$(LibSC) -0 $@ :0bj:{$(CORESRC)}.SC.0
GUSI_Core.MrC.Lib : ObjectsMrC

$(LIbMIC) -0 $@ :0bj:{$(CORESRC)}.MrC.0
GUSI_MSL.68K.Lib : Objects68K

$(Lib68K) -0 $@ :0bj:{$(MSLSRC)}.68K.0
GUSI_MSL.PPC.Lib : ObjectsPPC

$(LIbPPC) -0 $@ :0bj:{$(MSLSRC)}.PPC.0
GUSI_Sfio.68K.Lib :  Objects68K

$(Lib68K) -0 $@ :0bj:{$(SFIOSRC)}.68K.0
GUSI_Sfio.PPC.Lib : ObjectsPPC

$(LIbPPC) -0 $@ :0bj:{$(SFIOSRC)}.PPC.0
GUSI_Sfio.SC.Lib : ObjectsSC

$(LibSC) -0 $@ :0bj:{$(SFIOSRC)}.SC.0
GUSI_Sfio.MrC.Lib : ObjectsMrC

$(LIbMIC) -0 $@ :0bj:{$(SFIOSRC)}.MrC.0
GUSI_Stdio.SC.Lib : ObjectsSC

$(LibSC) -0 $@ :0bj:{$(STDIOSRC)}.SC.0
GUSI_MPW.68K.Lib :  Objects68K

$(Lib68K) -0 $@ :0bj:{$(MPWSRC)}.68K.0 GUSIMPWGlue.68K.Lib
GUSI_MPW.PPC.Lib : ObjectsPPC

$(LIbPPC) -0 $@ :0bj:{$(MPWSRC)}.PPC.0
GUSI_MPW.SC.Lib :  ObjectsSC

$(LibSC) -0 $@ :0bj:{$(MPWSRC)}.SC.0 GUSIMPWGIue.SC.Lib
GUSI_MPW.MrC.Lib : ObjectsMrC

$(LbMIC) -0 $@ :0bj:{$(MPWSRC)}.MrC.0
GUSI_SIOUX.68K.Lib  :  Objects68K

$(Lib68K) -0 $@ :0bj:{$(SIOUXSRC)}.68K.0
GUSI_SIOUX.PPC.Lib  :  ObjectsPPC

$(LIbPPC) -0 $@ :0bj:{$(SIOUXSRC)}.PPC.0
GUSI_SIOW.SC.Lib :  ObjectsSC

$(LbSC) -0 $@ :0bj:{$(SIOWSRC)  $(MPWSRC)}.SC.0 GUSIMPWGIue.SC.Lib
GUSI_SIOW.MrC.Lib : ObjectsMrC

$(LIbMIC) -0 $@ :0bj:{$(SIOWSRC)  $(MPWSRC)}.MrC.o
GUSI_ForeignThreads.68K.Lib : Objects68K

$(Lib68K) -0 $@ :0bj:{$(FTSRC)}.68K.0
GUSI_ForeignThreads.PPC.Lib : ObjectsPPC

$(LibPPC) -0 $@ :0bj:{$(FTSRC)}.PPC.0
GUSI_ForeignThreads.SC.Lib : ObjectsSC

$(LibSC) -0 $@ :0bj:{$(FTSRC)}.SC.0
GUSI_ForeignThreads.MrC.Lib : ObjectsMrC

$(LibMIC) -0 $@ :0bj:{$(FTSRC)}.MrC.0
GUSI_Forward.68K.Lib : Objects68K

$(Lib68K) -0 $@ :0bj:{$(FORWARDSRC)}.68K.0



The pthread.h  headeffile is a standardC library header but generatedrom a
nowebfile. GUSlInternal.h is too smallto meritits ownnowebfile.

(Additionaldependenesfor GUS Il = (_—
pthread.h : GUSIPThread.nw
nountangle ’-c++ -t -Rpthread.h < > $@
sched.h : GUSIPThread.nw
nountangle -c++ -t -Rsched.h < > $@
GUSIPThread.cp GUSIContext.h
GUSlInternal.h : GUSIBasics.nw
notangle '-c++ -L -t -RGUSlInternal.h < > $@
"include:sys:ppc.h" : GUSIPPC.nw
nountangle ’-c++ -t ’-Rsys/ppc.h’ $< > :include:sys:ppc.h
(Documentatiotbuild rulesfor GUS Il = (I
"Liber  GUSLps" : GUSIdvi

dvips -0 "Liber GUSI.ps" GUSI.dvi

GUSIL.dvi : GUSI.tex

biglatex ~ GUSI
pnoindex  GUSI
biglatex ~ GUSI

GUSLtex : $(WOVEN)
setfile  -m . $@

(Bulkbuild rulesfor GUS il = (_—
Objects68K . obj ":lib" $(OBJ68K)
Set Echo 1

If"{Srce8K)" 1= ™

${C68K} -t -fatext  {{Src68K}} -0 :Obj:
End
echo > Objects68K

ObjectsPPC . obj ":lib" $(OBJPPC)
Set Echo 1
If "{SrcPPC}}" ="
${CPPC} -t -fatext {{SrcPPC}} -0 :Obj
End
echo > ObjectsPPC

ObjectsSC : obj "zinclude:mpw:" "lib" $(OBJSC)
ObjectsMrC . obj ":lib" $(OBIMRC)
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Appendix A

Index

GUSIAlarm : |1
GUSIBuiltinServiceDB  : [1IB
GUSI_COMPILERHAS NAMESPACHE
GUSICatinfo : IR
GUSIConfigRsrc : I

GUSIConfiguration

GUSIConfiguration::A utolni  tGraf : B
GUSIConfiguration::A utoSpi n: B
GUSIConfiguration::C ~ onfigu reSuff ices : [l
GUSIConfiguration::F ileSuf fix : N
GUSIConfiguration::S etDefa ultFTy pe: B

GUSIContext : Il

GUSIContextFactory : Il
GUSIContextQueue : I
GUSIContextQueue::el  ement: B
GUSIContextQueue:it  erator : |
GUSIDConDevice : [l
GUSIDConDevice:Want : [l
GUSIDConDevice::open : [l
GUSIDConDevice:sins  tance : [l
GUSIDConSocket : 1B
GUSIDefaultSetupCons  ole : Il
GUSIDevice : B

GUSIDeviceRegistry : Il
GUSIDeviceRegistry::  AddDevice : I
GUSIDeviceRegistry:: Instan ce: N
GUSIDeviceRegistry:: RemoveDevice : B
GUSIDeviceRegistry:: fRirst  Device : B
GUSIDeviceRegistry:: iterat or: [
GUSIDirectory : B

GUSIDoActivate : [

GUSIErrorSaver : Il

GUSIEventFn : [l

GUSI_EventHook : [l

GUSIExecFn: Il
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GUSI_ExecHook: [l

GUSIFSCatMove: 1D

GUSIFSCreate : 1D

GUSIFSDelete : I
GUSIFSDirCreate : I
GUSIFSGetCatinfo : I
GUSIFSGetFCBInfo : (1B
GUSIFSGetFinfo : I
GUSIFSGetVinfo : [1IB
GUSIFSHGetFInfo : [
GUSIFSHGetVInfo : (1B
GUSIFSHGetVolParms : 1B
GUSIFSHSetFInfo : I
GUSIFSMoveRename IR
GUSIFSOpen 1B

GUSIFSOpenDFE 1B
GUSIFSOpenDriver : 1B
GUSIFSOpenRE 1B

GUSIFSRename N
GUSIFSRstFLock : I
GUSIFSSetCatinfo : I
GUSIFSSetFinfo : I
GUSIFSSetFLock : 1D
GUSIFileServiceDB  : B
GUSIFileSpec : 1B

GUSIFileToken :

GUSIGatherer : B

GUSIGetHook: B

GUSIHook:

GUSIIOPBWrapper : [l

GUSIKKillTimers  : 1

GUSIMFRead I

GUSIMFReadDone 1D
GUSIMFWakeup D

GUSIMFWrite : (I
GUSIMFWriteDone : I
GUSIMPWDevice 1B
GUSIMPWSocket 1IN
GUSIMTInetSocket : B
GUSIMTInetSocket:Driv. er: [
GUSIMTInetSocket::Host  Addr : [l
GUSIMTInetSocket:fLoc  ation : IS
GUSIMTInetSocket::fPee  rAddr : B
GUSIMTInetSocket:fPee  rLoc : B
GUSIMTInetSocket::fPee  rPort : (B
GUSIMTInetSocket:fPor  t: I
GUSIMTInetSocket:fSoc  kAddr : B
GUSIMTInetSocket::fStr eam [N
GUSIMTNetDB [l

GUSIMTTRecv [



GUSIMTTRecvDone [l

GUSIMTTSend I

GUSIMTTSendDone [
GUSIMTTcpFactory : B
GUSIMTTcpFactory::in  stance : B
GUSIMTTcpFactory::so  cket : B
GUSIMTTcpSocket : [
GUSIMTTcpSocket::Cre ateStr eanmt [
GUSIMTTcpSocket::GUS IMTTConnectD one: Il
GUSIMTTcpSocket::GUS IMTTLi stenDo ne: I
GUSIMTTcpSocket::Set  upList ener : B
GUSIMTTcpSocket::acc  ept : [N
GUSIMTTcpSocket:fCu rListe ner: I
GUSIMTTcpSocket:fLi  stenLo ck: [
GUSIMTTcpSocket:fLi  stener s: I
GUSIMTTcpSocket::fNe  xtList ener : [
GUSIMTTcpSocket::fNu  mListe ners : [
GUSIMTTcpSocket:fSe  If : I
GUSIMTTcpSocket:fSe  ndPB: 1 I
GUSIMTTcpSocket::sCo nnectP roc : [
GUSIMTTcpSocket::sLi  stenPr oc: I
GUSIMTTcpSocket::sNo  tifyPr  oc: [
GUSIMTTcpSocket::sRe cvProc : [l
GUSIMTTcpSocket::sSe  ndProc : [l
GUSIMTTcpSocket::sen dto : [
GUSIMTURecv B

GUSIMTURecvDone B

GUSIMTUSend 1B

GUSIMTUSendDone 1B
GUSIMTUdpFactory : 1B
GUSIMTUdpFactory::in  stance : B
GUSIMTUdpFactory::so  cket : B
GUSIMTUdpSocket: 1B
GUSIMTUdpSocket::.Cre ateStr eant [
GUSIMTUdpSocket::fSe  ndPB: 1L I
GUSIMTUdpSocket::sRe cvProc : B
GUSIMTUdpSocket::sSe ndProc : I
GUSIMTUdpSocket::sen dto : [N
GUSIMacDirectory : 1B
GUSIMacFileDevice : I
GUSIMacFileDevice:W ant : [
GUSIMacFileDevice::o  pen: I
GUSIMacFileDevice::s  Instan ce: [ID
GUSIMacFileSocket : [N
GUSIMacFileSocket::f ~ ReadPB: |
GUSIMacFileSocket::f ~ WriteP B: D
GUSIMacFileSocket::s  ReadProc: I
GUSIMacFileSocket::s ~ WakeupProc : D
GUSIMacFileSocket::s ~ WriteP roc : D
GUSIMapMacError : [l



GUSINetDB: [l

GUSINewThread: [l

GUSINullDevice : B
GUSINullDevice:Want 1B
GUSINullDevice::open  : 1B
GUSINullDevice::sInsta nce: B
GUSINullSocket : B

GUSIOT Il

GUSIOTDatagramFactory : Il
GUSIOTDatagramSocket : B
GUSIOTFactory : N
GUSIOTInetStrategy 1IN
GUSIOTMInetOptions : 1D
GUSIOTNetDR 1D

GUSIOTSocket : [N
GUSIOTSocket::Lock : [N
GUSIOTStrategy : B
GUSIOTStrategy::Config ~ Path : [
GUSIOTStrategy::Create  Confi gurati on: [N
GUSIOTStrategy::PackAd  dress : [l
GUSIOTStrategy::Unpack  Addre ss: Il
GUSIOTStreamFactory : I
GUSIOTStreamSocket : B
GUSIOTTBind: 1

GUSIOTTCall : 1l

GUSIOTTDiscon : N
GUSIOTTOptMgmt IR
GUSIOTTUDError: 1B
GUSIOTTUnitData : |
GUSIOTTcpFactory : [
GUSIOTTcpSocket : 1R
GUSIOTTcpStrategy : 1B
GUSIOTUdpFactory : (1B
GUSIOTUdpSocket: I
GUSIOTUdpStrategy : D
GUSIPPCFactory : IS
GUSIPPCFactory::instan  ce: B
GUSIPPCFactory::socket  pair : I
GUSIPPCRecv. D
GUSIPPCRecvDone [
GUSIPPCSend 1
GUSIPPCSendDone D
GUSIPPCSocket: D
GUSIPPCSocket::GUSIPPC Done: [
GUSIPPCSocket::GUSIPPC Liste nDone: [N
GUSIPPCSocket::SetupLi  stene r: D
GUSIPPCSocket::accept : I
GUSIPPCSocket::fCurLis  tener : [N
GUSIPPCSocket::fListen  Lock : [N
GUSIPPCSocket:fListen  ers : I



GUSIPPCSocket::fNext

Listen er: [N

GUSIPPCSocket:fNumL istene rs: [N
GUSIPPCSocket:fPort  Ref: [
GUSIPPCSocket::fSend PB: IR D
GUSIPPCSocket::sDone Proc : [
GUSIPPCSocket::sList  enProc : [N
GUSIPPCSocket::sRecv  Proc : [
GUSIPPCSocket::sSend Proc : [
GUSIPPCSocket::sendt  o: [
GUSIPipeFactory : I
GUSIPipeFactory::Ins tance : I
GUSIPipeFactory::soc  ketpai r: [
GUSIPipeSocket : I

GUSIProcess : Il

GUSIProcess::A5Saver  : [l
GUSIRingBuffer : I
GUSIRingBuffer::Cons  ume [
GUSIRingBuffer::Cons  umeBuffer : Il
GUSIRingBuffer:Defe  r: B
GUSIRingBuffer::Defe  rred : B
GUSIRingBuffer::Dist ance: 1B
GUSIRingBuffer::Free  : B
GUSIRingBuffer::Free Buffer : I
GUSIRingBuffer:GUSI  RingBu ffer : I
GUSIRingBuffer:"GUS  IRingB uffer : [N
GUSIRingBuffer:Inva riant : [
GUSIRingBuffer:Lock  : [HIB
GUSIRingBuffer::Peek  er: I
GUSIRingBuffer::Prod  uce: N
GUSIRingBuffer::Prod uceBuf fer : I
GUSIRingBuffer::Rele  ase: [N
GUSIRingBuffer::Swit chBuff er:
GUSIRingBuffer::Vali d: 1N
GUSIRingBuffer::Vali dBuffe r: I
GUSIRingBuffer::fBuf fer : D
GUSIRingBuffer:fCon  sume: B
GUSIRingBuffer::fDef erred :
GUSIRingBuffer::fDef erredA rg: I
GUSIRingBuffer:fEnd  : B
GUSIRingBuffer::fFre e: B
GUSIRingBuffer::fLoc ked:
GUSIRingBuffer::fNew  Buffer : B
GUSIRingBuffer::fOld Buffer : I
GUSIRingBuffer::fPro duce: B
GUSIRingBuffer:fSpa  re : N
GUSIRingBuffer::fval id :

GUSISIOUXDevice : 1B
GUSISIOUXSocket : 1D

GUSISIOWACctivate

GUSISIOWSusRes 1B



GUSISMAsyncError : B
GUSISMBIocking : I
GUSISMBIocking::DoFcnt | : [N
GUSISMBIocking::Doloct | : I
GUSISMBlocking::fBlock  ing : [N
GUSISMInputBuffer : B
GUSISMInputBuffer:DoG  etSoc kOpt : [N
GUSISMInputBuffer::Dol  octl : B
GUSISMInputBuffer::SoS  etSoc kOpt: I
GUSISMInputBuffer::fin putBu ffer : [
GUSISMOutputBuffer : [1IIB
GUSISMState : 1B
GUSISMState::Shutdown : [l
GUSISMState::fReadShut  down: [l
GUSISMState:fState [l
GUSISMState::fWriteShu  tdown : [l
GUSIScattGath : Il
GUSIScattGath::Buffer - |
GUSIScattGath::Count  : Il
GUSIScattGath::GUSISca  ttGat h: [
GUSIScattGath::"GUSISc  attGa th : [HIB
GUSIScattGath::IOvec  : [
GUSIScattGath::Length  :
GUSIScattGath::SetLeng  th : I
GUSIScattGath::fBuf  : [l
GUSIScattGath::fCount  : [l
GUSIScattGath::fGather N |
GUSIScattGath::flo N |
GUSIScattGath::fLen  : [
GUSIScattGath::fScratc h: R
GUSIScatterer : [

GUSIServiceDB : B

GUSISetHook :

GUSISetHostError  : [l
GUSISetMacError : Il
GUSISetMacHostError  : [l
GUSISetPosixError  : Il
GUSISetThreadSwitcher : [l
GUSISetThreadTerminato  r: [l
GUSISetupConfig : B
GUSISetupConsole : 1B
GUSISetupConsoleDescri  ptors : B
GUSISetupDevices : B
GUSISetupFactories : I
GUSISigContext : Il

GUSISigFactory : B
GUSISigProcess : B

GUSISocket : 1B
GUSISocket::AddReferen  ce: B
GUSISocket::ConfigOpti  on: I



GUSISocketDomainRegi
GUSISocketDomainRegi
GUSISocketDomainRegi
GUSISocketDomainRegi
GUSISocketDomainRegi
GUSISocketFactory

GUSISocket::RemoveRe ferenc e: [

GUSISocket::Supports
GUSISocketTypeRegist
GUSISocketTypeRegist
GUSISocketTypeRegist
GUSISocketTypeRegist
GUSISocketTypeRegist
GUSISocketTypeRegist
GUSISocketTypeRegist
GUSISocketTypeRegist
GUSISocket::accept
GUSISocket::bind
GUSISocket::connect
GUSISocket::fentl
GUSISocket::fstat
GUSISocket::fsync

stry :
stry:  AddFactory : I
stry::  Instan ce: [
sty RemoveFacto ry : I
stry::  factor y: B

:
il
ry :
ry:Ad dFacto ry : I
ry:En try :
ry:Fi nd: [N
ryzin itiali  ze: [N
ry:Re moveFactory : I
ry:fa  ctory @ B
ry:so cket : B

:
. B

: B

: Il

: Il

GUSISocket::getpeern ame [ |

GUSISocket::getsockn  ame [
GUSISocket::getsocko  pt : [N
GUSISocket::ioctl N
GUSISocket::isatty . |
GUSISocket::listen - |
GUSISocket:Iseek : I
GUSISocket::post  _select : IR
GUSISocket::pre  _select : IR
GUSISocket::read : IR
GUSISocket:recvmsg [
GUSISocket::select  : I
GUSISocket::sendmsg  : [
GUSISocket::setsocko  pt : [N
GUSISocket::shutdown  : [HIB
GUSISocket:write ;[N
GUSISpecific : Il
GUSISpecificData  : [N
GUSISpecificTable  : Il
GUSISpinFn : 1l

GUSI_SpinHook : Il
GUSITempFileSpec : 1D

GUSIThreadManagerFor eignPr oxy : 1B
GUSIThreadManagerPro xy: [l

GUSITime: 1N
GUSITimerProc : I
GUSIUDPHeader. 1B
GUSI::ftruncate



GUSlhostent : B

GUSImsghdr: 1IN

GUSIservent : [
GUSIwithinetSockets  : Il
GUSIwithOTInetSockets  : [
MidiwDS: Il

MiniwDS: Il
PTHREADCONDINITIALIZER : B
PTHREADMUTEXINITIALIZER : IS
PTHREADONCEINIT : |

abort : B

accept : B

access : B

alarm : |

bind : 1IN

chdir : |

chmod: 1B

close : N

closedir : B
connect : I

creat : B

dup2: B

dup:
endprotoent : [N
endservent : IR
exit : |

faccess : N

fentl : [N
fgetfileinfo N |
fsetfileinfo |
fstat : B

fsync : B

fruncate : [
gGUSIExecHook : Il
gGUSISpinHook : 1M
getcwd : I
getdtablesize  :
gethostbyaddr : I
gethostbyname : [
gethostid : I
gethostname : [
getpeername : [N
getprotobyname : B
getprotobynumber ;[
getprotoent : I
getservbyname : [
getservbyport  : [
getservent : [N
getsockname : [
getsockopt : I



gettimeofday : [

gmtime :

h_errno

inet _addr : B
inet _aton : [N
inet _ntoa : [

ioctl
isatty
listen

localtime

Iseek : B

Istat

mktime :

open: N

opendir

pipe : [N

pthread
pthread
pthread
pthread
pthread
pthread
pthread
pthread
pthread
pthread
pthread
pthread
pthread
pthread
pthread
pthread
pthread
pthread
pthread
pthread
pthread
pthread
pthread
pthread
pthread
pthread
pthread
pthread
pthread
pthread
pthread
pthread
pthread
pthread

_attr _destroy : I

_attr _getdetachstate  : [
_attr _getstacksize : [
_attr _init ;B

_attr _setdetachstate  : [
_attr _setstacksize  : [
cattr _t: [N

_condattr _destroy : [N
_condattr _init : [N
_cond _broadcast : [N
_cond _destroy : I
_cond _init : [N

_cond _signal : [N

_cond _t : N

_cond _timedwait : [N
_cond _wait : B

_create : B

_detach : B

_equal : I

exit - [l

_getspecific ;|1
_join : N

_key _create : [

_key _delete : B

key _t: I

. |

_mutexattr _destroy : [N
_mutexattr _init : B
_mutex _destroy : [l
_mutex _init : [l

_mutex _lock : B

_mutex _t : [1HB

_mutex _trylock : [N
_mutex _unlock : [l



pthread _once: B
pthread _once _t : [
pthread _self : [l
pthread _sigmask : [N
pthread _t: B
raise : B

read : [

readdir : [N
readlink : 1
readv : [

recv . I

recvirom : B
recvmsg : I
remove : [
rename : [
rewinddir : [
sched _yield : [N
seekdir : N
select : I
select _forever : [N
select _once: [
select _sleep : B
select _timed : [
send : I
sendmsg: I
sendto : [N
setprotoent  : [
setservent : [N
setsockopt : I
shutdown : |
sigaction : [
sigaddset : [
sigdelset : I
sigemptyset : B
sigfillset N ]
sigismember : B
signal : I
sigpending : [N
sigprocmask : I
sigwait : [N
sleep : B

socket : B
socketpair : [N
stat : [N

symlink : I
telldir ;[

time : |HB

truncate : [N
ualarm : |HB

unlink : |



usleep : B
utime : N
write : [N
writev : [IB






Appendix B

Namesof the Sections

(Additionaldependence®r GUS |
(AdjustqueuelLength accodingto BSDdefinitionim
(AdjustqueuelLength accoding to BSDdefinitionimmm
(AdvancePeek bylen )

(Alias resolutionfor a GUSIFileSpec )

(Align readsizewith fBlockSize  andfile positionim)
(Align write sizewith fBlockSize  andfile positionimmm
(Asynchonousnotifier functionfor GUSIOTNetD B
(Asynchonousnotifier functionfor OpenTransporil)
(AttemptOpen into fileRef =)
(Automaticcursorspinim)

(Automaticinitiali zationof QuickDrawil)

(Auxiliary datastructuresfor classGUSISocket 1l
(Auxiliary functionsfor classGUSIFileSpec I
(Avoidsilly windowsin GUSIRingBuffer )

(Buffer switchingfor GUSIRingBuffer 1)

(Bulk build rulesfor GUS I
(Calculatethe sizeof a freeblockin GUSIRingBuffer ~andadjustlen 1)
(Call OTAccept andreturn  if successfulll)

(Call OTListen andqueuea candidate)

(Call post_select  for all file descriptor S

(Call pre_select ~ for all file descriptorsanddeterminecanSleep 1l
(Checkandstore receivedJDP packe il

(Checkfor eligible signalsmm)

(Checkfor specialfolder s

(Checkthatall specifiedile descriptorsarevalid or return -1 [l
(Cleanup existingtarge i)

(Compae receivedaddressto storedpeeraddres Sl
(Comparingtwo GUSIFileSpec  objectmmm
(Compileroptionsfor GUS |
(Configurationoptionsfor GUSISocket 1)
(Connectingo the StdCLibcodefragmen i)
(Connectingo the ThreadsLibcodefragmen i
(Connectiorestablishmenfior GUSISocket 1)
(Constantdor CmdPeriod 1)
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Constructingnstanceof GUSINetDB Il
Constructoranddestructorfor GUSIRingBuffer 1)
Constructoranddestructorfor GUSIScattGath 1)
Constructordor GUSIFileSpec )
Contextinks for GUSISocket 1)

Corvertinga GUSIFileSpec  to a FSSpec i)
CopyfBuf unlesst pointsto a scratcharealilil)
Copyinternal descriptorsetsto parameter il
Copyuncontoversialfieldsof GUSIScattGath 1)
CreateUDP streamif necessarj)
CreateandopenaliasFile B

Creationof GUSIDeviceRegistry 1)
Datamembergor GUSIMTInetSocket 1)
Declarationof classGUSIMPWDevice s
Declarationof classGUSIMPWSocke
Declarationof classGUSISIOUXDevice )
Declarationof classGUSISIOUXSocket )
Declarationof classGUSIThreadManagerF oreign Proxy Il
Declarationof threadmanagefunction
Declarationsfor MPW function <
Declarationsfor Threadsfunction i)
Declarationsof C GUSIFSWrappers Il
Declarationsof C++ GUSIFSWrappers I
Declare andinitialize macHost andunixHost Il
Declare andinitialize otHost andunixHost )
Defaultdirectoryhandlingin GUSIFileSpec )
Defaultimplementatiorof GUSISetupConsole Il
Defineiterator ~ for GUSIContextQueue )
Definitionof GUSISetupConfig  hookil)
Definitionof GUSISetupDevices hookum)
Definitionof GUSISetupFactories  hooki)
Definitionof GUSIwithinetSockets Il
Definitionof GUSIwithMTInetSocket s Il
Definitionof GUSIwithMTTcpSockets )
Definitionof GUSIwithMTUdpSockets Il
Definitionof GUSIwithOTInetSocket s )
Definitionof 1O wrapperdl)

Definitionof classGUSIBuiltinServiceDB 1)
Definitionof classGUSICatinfo )
Definitionof classGUSIConfiguration )
Definitionof classGUSIContext 1)

Definitionof classGUSIContextFactory Il
Definitionof classGUSIContextQueue )
Definitionof classGUSIDConDevice Il
Definitionof classGUSIDConSocket Il
Definitionof classGUSIDescriptorTable 1)
Definitionof classGUSIDevice )

Definitionof classGUSIDeviceRegistry Il
Definitionof classGUSIDirectory Il
Definitionof classGUSIFileServiceDB 1)
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(Definitionof classGUSIFileSpec I
(Definition of classGUSIFileToken 1l
(Definition of classGUSIGatherer 1)
(Definition of classGUSIMTInetSocket 1)
(Definition of classGUSIMTNetD Bl
(Definitionof classGUSIMTTcpFactory Il
(Definition of classGUSIMTTcpSocket )
(Definitionof classGUSIMTUdpFactory 1)
(Definition of classGUSIMTUdpSocket i)
(Definitionof classGUSIMacDirectory [
(Definition of classGUSIMacFileDevice I
(Definition of classGUSIMacFileSocket I
(Definition of classGUSINetDB i)
(Definitionof classGUSINullDevice 1)
(Definitionof classGUSINullSocket 1)
(Definitionof classGUSIOTDatagramFactory Il
(Definition of classGUSIOTDatagramSocket [l
(Definition of classGUSIOTFactory Il
(Definitionof classGUSIOTInetStrategy 1)
(Definition of classGUSIOTMInetOptions )
(Definition of classGUSIOTNetD Bl
(Definition of classGUSIOTSocket Il
(Definitionof classGUSIOTStrategy Il
(Definition of classGUSIOTStreamFactory Il
(Definition of classGUSIOTStreamSocket 1)
(Definitionof classGUSIOTTcpFactory I
(Definition of classGUSIOTTcpSocket I
(Definitionof classGUSIOTTcpStrategy IS
(Definitionof classGUSIOTUdpFactory IR
(Definition of classGUSIOTUdpSocket i)
(Definitionof classGUSIOTUdpStrategy 1)
(Definitionof classGUSIPPCFactory [l
(Definition of classGUSIPPCSocket Il
(Definitionof classGUSIPipeFactory Il
(Definition of classGUSIPipeSocket 1l
(Definition of classGUSIProcess )
(Definition of classGUSIProcess::A5Saver Il
(Definition of classGUSIRingBuffer 1)
(Definition of classGUSIRingBuffer::Peeker [ )
(Definition of classGUSISMAsyncError Il
(Definition of classGUSISMBlocking - )
(Definition of classGUSISMInputBuffer
(Definition of classGUSISMOutputBuffer Il
(Definition of classGUSISMState )
(Definition of classGUSIScattGath Il
(Definitionof classGUSIScatterer 1l
(Definition of classGUSIServiceDB 1l
(Definition of classGUSISigContext Il
(Definitionof classGUSISigFactory Il
(Definition of classGUSISigProcess Il



Definitionof classGUSISocket 1)

Definitionof classGUSISocketDomainRegistry Il
Definitionof classGUSISocketFactory )
Definitionof classGUSISocketTypeRegistry 1)
Definitionof classGUSISpecific Il

Definitionof classGUSISpecificTable Il
Definitionof classGUSIThreadManagerProxy Il
Definitionof classGUSITime Il

Definitionof classGUSITimer 1)

Definitionof classGUSIhostent 1)

Definitionof classGUSIservent 1)

Definitionof classedviniWDS andMidiWwDS Il
Definitionof compilerfeature sl

Definitionof error handlingim)

Definitionof eventhandlingim)

Definitionof hookhandlingll

Definitionof structGUSIConfigRsrc Il
Definitionof templateGUSIO TN

Definitionof templateGUSISpecificData 1)
Definitionof threadmanagethook )

Deleteb if enoughfreeelementsemairi)
DetermineType for folder andvolumealiase
Determinethelink countfor a directoryllll
Determinethe startingdirectoryof the pathillll)
Directinterfacefor GUSIRingBuffer 1)
Directorylocationsfor GUS |

Discard datain input buffer of GUSIMacFileSocket )
Disconnecthe GUSIOTSocket , dammi i)

Do the TCPPassiveOpen and pickup port numberif necessarjil)
Documentatiorpuild rulesfor GUS | )
Ensuethatfile to renameexistsand newnameresideson samevolum s
Error handlingin GUSIFileSpec 1)
Eventhandlersfor SIOW )
Executehesignalhandle i)

File orientedoperationsfor GUSISocket 1)

Files for GUS I

Find ASCllequivalenbof virtual keylll)

Find outif alias pointsat a file or a directoryllll)
Forward ProduceBuffer  to fNewBuffer Il
Friendsof GUSIContext Il

FudgequeuelLength )

GUSIBasics.c)

GUSIBasics. )

GUSIBufér.cpmm)

GuUsSIBufér.hmm

GUSIConfig.cmm

GUSIConfig. imm)

GUSIContextQueue. il
GUSIContextQueuciil)

GUSIContext.cl)
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(GUSIContext. )
(GUSIDCon.cmm)
(GUSIDCon.'mm)
(GUSIDescriptocpi)
(GUSIDescriptoh
(GUSIDevice.cmm)
(GUSIDevice. mm)
(GUSIFSWrappers. (i)
(GUSIFSWrappers i)
(GUSIFactory.cpmm)
(GUSIFactoryhmm)
(GUSIRleSpec.cjmmm
(GUSIFleSpec. s
(GUSIForeignTheads.c /s
(GUSIForeignTheeads. i)
(GUSlInet.cmm)
(GUSIlInet.
(GUSlInternal.m)
(GUSIMPWStdio.cmm)
(GUSIMPWStdio. mmm)
(GUSIMPWcpmmm
(GUSIMPWh )
(GUSIMSL.cimmm
(GUSIMSL. /s
(GUSIMTInet.cmm)
(GUSIMTInet. )
(GUSIMTNetDB.cl)
(GUSIMTNetDB. i)
(GUSIMTTcp.cjmm)
(GUSIMTTcp. )
(GUSIMTUdp.cmm)
(GUSIMTUdp. )
(GUSIMackHle.cpmmm
(GUSIMacHle.hmmm
(GUSINetDB hostdatabas @)
(GUSINetDB protocoldatabas )
(GUSINetDB servicedatabas @)
(GUSINetDB.cmm
(GUSINetDB. )
(GUSINull.crmm
(GUSINulL. i

(GUSICOT Inet.crmmm
(GUSICT Inet.
(GUSIOTNetDB.cummm
(GUSIOTNetDB.
(GUSIOpenTansport.cmm)
(GUSIOpenTansport. )
(GUSIPOSIX.cjmm
(GUSIPOSIX. )
(GUSIPPC.cimmm



(GUSIPPC. /)

(GUSIPThead.cymm)

(GUSIPThead. )

(GUSIPipe.cimm)

(GUSIPipe. )

(GUSISIOUX.cjmmm)

(GUSISIOUX. |

(GUSISION.cpmmm

(GUSISION.hmmm

(GUSIScattGath  constructedvith contiguoudO vecto i)
(GUSIScattGath  constructedvith emptylO vectorilll)
(GUSIScattGath  constructedvith sparselO vectorim)
(GUSISfio.cmmm)

(GUSISfio. i)

(GUSISignal.cymm)

(GUSISignal. )

(GUSISocketMixins. gy

(GUSISocketMixins il

(GUSISocket.omm)

(GUSISocket.imm)

(GUSISpecific.cl)

(GUSISpecific.m)

(GUSITimercpmm)

(GUSITimerhmm)

(Gatherflo contentdn fBuf )

(GettheAliasHandle  for thealias file and detachit )
(Getvolumeicon )

(Getvolumeinformationinto vRef andcRef
(Gettingpathnamesroma GUSIFileSpec 1)
(GettingtheGUSICatinfo  for a GUSIFileSpec
(HandleO_EXCLand O_TRUN Qum)

(Handleerrors fromOpen I
(Handlespecialrenamingcasesy recursindil)
(Hookgettercodell)

(Hooksettercodem)

(Hookvariable<mm)

(Hooksfor ANSllibrary interface Sl

(If file didn't exist,try to createit andgoto tryOpen if successfullil
(Implementatiorof ANSllibrary specificinternal GUSIfunction
(Implementatiorof ANSllibrary specificpublic GUSIfunction S
(Implementatiorof GUSIFSWrappers Il

(Implementatiorof GUSIwithinetSockets )

(Implementatiorof GUSIwithOTInetSockets [
(Implementatiorof MPW ANSIlibrary specificoublic GUSIfunction S
(Implementatiorof MSL overridefunction <

(Implementatiorof Pthreadattribute manageme:im)
(Implementatiorof Pthreadcreationand destructiori)
(Implementatiorf Pthreadthreadspecificdataiil)

(Implementatiorof Pthreadvaria i)

(Implementatiorof completiorhandlingim)



(Implementatiorof contextjueue Sl

(Implementatiorof error handlingi

(Implementatiorof eventhandlingim)

(Implementatiorof hookhandlingmm)

(Implementatiorof internal GUSIfunctionsfor MPW Stdiolmm
(Implementatiorof internal GUSIfunctionsfor Sfiommm
(Indirectinterfacefor GUSIRingBuffer 1)
(Initialize buffer of GUSIRingBuffer 1)

(Initialize fieldsof GUSIMTTcpSocket )

(Initialize fieldsof GUSIMTUdpSocket i)

(Initialize fieldsof GUSIMacFileSocket )

(Initialize fieldsof GUSINetDB )

(Initialize fieldsof GUSIOTDatagramSocket [
(Initialize fieldsof GUSIOTNetD B

(Initialize fieldsof GUSIOTSocket )

(Initialize fieldsof GUSIOTStreamSocket [l

(Initialize fieldsof GUSIPPCSocket
(Initialize fieldsof GUSIRingBuffer )

(Inline memberfunctionsfor classGUSICatinfo )
(Inline memberfunctionsfor classGUSIConfiguration )
(Inline memberfunctionsfor classGUSIContextQueue 1)
(Inline memberfunctionsfor classGUSIDConDevice 1l
(Inline memberfunctionsfor classGUSIDescriptorTable 1)
(Inline memberfunctionsfor classGUSIDeviceRegistry Il
(Inline membefunctionsfor classGUSIFileSpec
(Inline memberfunctionsfor classGUSIMTTcpFactory Il
(Inline memberfunctionsfor classGUSIMTUdpFactory Il

(Inline memberfunctionsfor classGUSINullDevice )

(Inline memberfunctionsfor classGUSIPPCFactory )

(Inline memberfunctionsfor classGUSIPipeFactory 1)

(Inline memberfunctionsfor classGUSIPipeSocket 1)

(Inline memberfunctionsfor classGUSIRingBuffer 1)

(Inline memberfunctionsfor classGUSISMAsyncError 1l

(Inline memberfunctionsfor classGUSISMBlocking 1)

(Inline memberfunctionsfor classGUSISMInputBuffer )

(Inline memberfunctionsfor classGUSISMOutputBuffer )

(Inline memberfunctionsfor classGUSISMState Il

(Inline memberfunctionsfor classGUSIScattGath Il

(Inline memberfunctionsfor classGUSIServiceDB 1l

(Inline memberfunctionsfor classGUSISocket 1l

(Inline memberfunctionsfor classGUSISocketDomainReg istry )
(Inline memberfunctionsfor classGUSISocketTypeRegis try Il
(Inline memberfunctionsfor classGUSISpecific 1l

(Inline memberfunctionsfor classGUSISpecificTable Il

(Inline memberfunctionsfor file GUSIContexXal)

(Insertid attheappropriateplaceinto basename )

(Insertnull bytesbeyoncEOF )

(Internaliterator protocolof GUSIServiceDB 1l
(Interruptlevelroutinesfor GUSIMTTcpSocket Il
(Interruptlevelroutinesfor GUSIMTUdpSocket Il



Interruptlevelroutinesfor GUSIMacFileSocket )
Interruptlevelroutinesfor GUSIPPCSocket )
Interruptroutinewrappersfor GUSIMacFileSocket I
Iterating overthe GUSIServiceDB 1)

Iterator on GUSIDeviceRegistry Il

Library build rulesfor GUS |

Library filesfor GUS |

Lookingup a devicein the GUSIDeviceRegistry Il
MPWfunctionwrapperJmm)

MPW implementatiorof GUSIGetEnv Il

MPW implementatiorof GUSISetupConsoleDesc ripto rs I
MPW ibrary function <

MPW spin hoo k)

MacTCPDNR codemmm)

MacTCPdriver managemeri)

Maintaining propertiesfor GUSISocket 1)
Makefile.m

Manipulating a GUSIFileSpec )
Memberfunctionsfor classGUSIBuiltinServiceDB 1l
Memberfunctionsfor classGUSIConfiguration 1)
Memberfunctionsfor classGUSIDConDevice Il
Memberfunctionsfor classGUSIDConSocket Il
Memberfunctionsfor classGUSIDescriptorTable Il
Memberfunctionsfor classGUSIDevice Il
Memberfunctionsfor classGUSIDeviceRegistry Il
Memberfunctionsfor classGUSIFileServiceDB 1l
Memberfunctionsfor classGUSIFileSpec I
Memberfunctionsfor classGUSIFileToken )
Memberfunctionsfor classGUSIMPWDevicell)
Memberfunctionsfor classGUSIMPWSocke i)
Memberfunctionsfor classGUSIMTInetSocket 1)
Memberfunctionsfor classGUSIMTInetSocket I
Memberfunctionsfor classGUSIMTNetD Bl
Memberfunctionsfor classGUSIMTTcpFactory )
Memberfunctionsfor classGUSIMTTcpSocket )
Memberfunctionsfor classGUSIMTUdpFactory )
Memberfunctionsfor classGUSIMTUdpSocket Il
Memberfunctionsfor classGUSIMacDirectory I
Memberfunctionsfor classGUSIMacFileDevice 1l
Memberfunctionsfor classGUSIMacFileSocket )
Memberfunctionsfor classGUSINetDB )
Memberfunctionsfor classGUSINullDevice )
Memberfunctionsfor classGUSINullSocket )
Memberfunctionsfor classGUSIOTDatagramFactory Il
Memberfunctionsfor classGUSIOTDatagramSocket )
Memberfunctionsfor classGUSIOTFactory )
Memberfunctionsfor classGUSIOTInetStrategy 1)
Memberfunctionsfor classGUSIOTMInetOptions I
Memberfunctionsfor classGUSIOTNetD Bl
Memberfunctionsfor classGUSIOTSocket Il
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(Memberfunctionsfor classGUSIOTStrategy )
(Memberfunctionsfor classGUSIOTStreamFactory [l
(Memberfunctionsfor classGUSIOTStreamSocket [l
(Memberfunctionsfor classGUSIOTTcpFactory )
(Memberfunctionsfor classGUSIOTTcpSocket B
(Memberfunctionsfor classGUSIOTTcpStrategy I
(Memberfunctionsfor classGUSIOTUdpFactory IR
(Memberfunctionsfor classGUSIOTUdpSocket I
(Memberfunctionsfor classGUSIOTUdpStrategy IS
(Memberfunctionsfor classGUSIPPCFactory
(Memberfunctionsfor classGUSIPPCSocket )
(Memberfunctionsfor classGUSIPipeFactory Il
(Memberfunctionsfor classGUSIPipeSocket Il
(Memberfunctionsfor classGUSIRingBuffer 1)
(Memberfunctionsfor classGUSIRingBuffer::Peeker [ )
(Memberfunctionsfor classGUSISIOUXDevice )
(Memberfunctionsfor classGUSISIOUXSocket I
(Memberfunctionsfor classGUSIScattGath )
(Memberfunctionsfor classGUSIServiceDB 1l
(Memberfunctionsfor classGUSISigContext 1)
(Memberfunctionsfor classGUSISigFactory Il
(Memberfunctionsfor classGUSISigProcess Il
(Memberfunctionsfor classGUSISocket 1)
(Memberfunctionsfor classGUSISocketDomainRegist ry Il
(Memberfunctionsfor classGUSISocketFactory )
(Memberfunctionsfor classGUSISocketTypeRegistry 1)
(Memberfunctionsfor classGUSISpecific Il
(Memberfunctionsfor classGUSISpecificTable 1l
(Memberfunctionsfor classGUSIThreadManagerForei  gnProx y Il
(Memberfunctionsfor classGUSITime 1)

(Memberfunctionsfor classGUSITimer 1l

(Memberfunctionsfor classGUSIhostent 1)

(Memberfunctionsfor classGUSIservent 1l
(Miscellaneousperationsfor GUSISocket 1)
(Moveandrenamemovingthe cornerfile out of thewayif necessarj
(Moveexistingtarget  out of the way

(Multiplexingfor GUSISocket 1)

(Namedroppingfor file GUSIConteil)

(Namedroppingfor file GUSIContextQue Ul

(Namedroppingfor file GUSIOT NetD Bl

(No TCP/IP support,determinenostnamefromchoose Il

(No defaultimplementationeturn EOPNOTSU P

(Nomore datain GUSIPipeSocket , checkfor EOF andconsiderwaiting il
(Nowebfilesfor GUS |

(Objectbuild rulesfor GUS |

(Objectfilesfor GUS |

(ObsoleteBuffer  if possibldmmm)

(OpenMacTCPDNRor fail lookupim)

(OpenOpenTransportDNR or fail lookup

(Openandreturna MacFileSocket  if possibl
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Operationgfor GUSIDevice Il

Operationgfor GUSIDeviceRegistry Il
Overriddenmemberfunctionsfor GUSIDConSocket Il
Overriddenmemberfunctionsfor GUSIMTInetSocket 1)
Overriddenmemberfunctionsfor GUSIMTInetSocket )
Overriddenmemberfunctionsfor GUSIMTNetD Bl
Overriddenmemberfunctionsfor GUSIMTTcpSocket Il
Overriddenmemberfunctionsfor GUSIMTUdpSocket Il
Overriddenmemberfunctionsfor GUSIMacDirectory
Overriddenmemberfunctionsfor GUSIMacFileDevice s
Overriddenmemberfunctionsfor GUSIMacFileSocket Il
Overriddenmemberfunctionsfor GUSINullSocket 1)
Overriddenmemberfunctionsfor GUSIOTDatagramSocket Il
Overriddenmemberfunctionsfor GUSIOTNetD B
Overriddenmemberfunctionsfor GUSIOTSocket Il
Overriddenmemberfunctionsfor GUSIOTStreamSocket Il
Overriddenmemberfunctionsfor GUSIOTTcpSocket Il
Overriddenmemberfunctionsfor GUSIOTUdpSocket Il
Overriddenmemberfunctionsfor GUSIPPCSocket Il
Overriddenmembeffunctionsfor GUSIPipeSocket Il
Overriddenmemberfunctionsfor classGUSIMPWDevicelll)
Overriddenmemberfunctionsfor classGUSIMPWSocke il
Overriddenmemberfunctionsfor classGUSISIOUXDevice Il
Overriddenmemberfunctionsfor classGUSISIOUXSocket I
Overrideimplementatiorof GUSIThreadManagerProxy::  Makel nstanc e Il
Overrideimplementationsf threadmanagefunction <
POSIXfunctionwrapperJl)

POSIXfunctionsfor signalhandlingi)

Pathsto be configuedmm)

Patternrulesfor GUS )

Peermanagemerfor GUSIPipeSocket [l
Performpthreadsstylerangecheckon signo Il
Performrangecheckonsigno )
Performsanitycross-checketweersock andpb Il
Privatissimaof GUSIConfiguration )

Privatissimaof GUSIContext 1)

Privatissimaof GUSIContextQueue Il

Privatissimaof GUSIContextQueue::ele  ment Il
Privatissimaof GUSIContextQueue:ite  rator )
Privatissimaof GUSIDescriptorTable 1)
Privatissimaof GUSIDeviceRegistry )

Privatissimaof GUSIFileSpec )

Privatissimaof GUSIMTTcpSocket Il

Privatissimaof GUSIMTUdpSocket Il

Privatissimaof GUSIMacDirectory I

Privatissimaof GUSIMacFileDevice )

Privatissimaof GUSIMacFileSocket )

Privatissimaof GUSINetDB Il

Privatissimaof GUSIOTDatagramSocket Il
Privatissimaof GUSIOTFactory 1)



Privatissimaof GUSIOTNetD B

Privatissimaof GUSIOTSocket Il

Privatissimaof GUSIOTStrategy Il

Privatissimaof GUSIOTStreamSocket 1)

Privatissimaof GUSIOTTcpFactory I

Privatissimaof GUSIOTUdpFactory )

Privatissimaof GUSIPPCSocket Il

Privatissimaof GUSIPipeSocket Il

Privatissimaof GUSIProcess Il

Privatissimaof GUSIRingBuffer 1)

Privatissimaof GUSIRingBuffer::Peek  er Il

Privatissimaof GUSIScattGath Il

Privatissimaof GUSISigContext Il

Privatissimaof GUSISigProcess Il

Privatissimaof GUSISocketDomainRegi stry Il

Privatissimaof GUSISocketTypeRegist ry Il

Privatissimaof GUSISpecificTable 1)

Prototypesfor GUSIMacFileSocket  interruptlevelroutine Sl
Prototypesfor MSL overridefunction

Prototypedor internal MSL function )

Prototypedor internal SION function S

Pthreadsdatatype )

Pthreadsfunctiondeclaration )

Publicinterfaceto GUSIScattGath 1)
Readconfiguratiorresouceinto GUSIConfiguration Il
Readdirectlyfromfile into buffer  if necessarymm
Readfromread-aheaduffer of GUSIMacFileSocket ~ while possib| <)
Readrestof datagramif buffer allocationwastoo stingyim
Refeencecountingfor GUSISocket Il

Reistrationinterfaceof GUSIDeviceRegistry Il
Reistrationinterfaceof GUSISocketDomainReg istry Il
Raeistrationinterfaceof GUSISocketTypeRegis try )

Requestfor GUSIFileToken 1)

Resepointersif GUSIRingBuffer  is emptylill)
SIOUXimplementatiorof GUSISetupConsoleDescri  ptors )
SIOWimplementatiorf GUSIDefaultSetupConso  le W)
Sanitycheckgor GUSIMTInetSocket::bind () 1)

Sanitycheckgor GUSIMTTcpSocket::accep t() )
Sanitycheckgor GUSIMTTcpSocket::conne ct() I
Sanitycheckdor GUSIMTTcpSocket::liste n() W
Sanitycheckgor GUSIMTTcpSocket:recvf  rom() )
Sanitycheckgor GUSIMTTcpSocket::sendt o) )
Sanitycheckgor GUSIMTUdpSocket::conne ct() I
Sanitycheckgor GUSIMTUdpSocket::recvf  rom() 1)
Sanitycheckgor GUSIMTUdpSocket::sendt o) )
Sanitycheckgor GUSIOTInetStrategy::Pa  ckAddr ess )
Sanitycheckgor GUSIOTInetStrategy::Un  packAd dress )
Sanitycheckgor GUSIPPCSocket::accept( ) )
Sanitycheckgor GUSIPPCSocket::bind() IR
Sanitycheckgor GUSIPPCSocket::connect () )
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(Sanitycheckdor GUSIPPCSocket::listen() [ )
(Sanitycheckdor GUSIPPCSocket::recvfrom( ) )
(Sanitycheckdor GUSIPPCSocket::sendto() IR
(ScatterfBuf contentdoflo )
(Schedunctiondeclaration )
(Sendingandreceivingdatafor GUSISocket Il
(Setdefaultsfor GUSIConfiguration ~ member il
(Setup fSendWDSHE)
(ShutdownlisteningGUSIMTTcpSocket 1)
(ShutdownlisteningGUSIPPCSocket i

(Skipoffset  bytesfrombeginningof vec Il
(Socketreationinterfaceof GUSISocketDomainReg istry Il
(Socketreationinterfaceof GUSISocketTypeRegis try Il
(Sockefunctionwrapper )
(Sockehamemanagemerfor GUSISocket 1)
(Sockeprotocol  matchesnt->protocol )
(Socketype matchent->type )
(Speciaffoldertypesandtheir alias type S
(Startread-aheadf necessarj

(Strategyic interfacesfor GUSIOTStrategy 1)
(Suspendhecurrentprocessf possibldil)

(Suspendhe currentthreadif possibldim)
(Synchonizationsupportfor GUSIRingBuffer 1l
(Tangledfilesfor GUS |

(Thisshouldnothappenfail assertiorandreturnEOPNOTSURE)
(Thisshouldnothappenfail assertionandreturnnil )
(Toomuchdatain GUSIPipeSocket , considemwriting in portionsilll)
(Toplevelrulesfor GUS I

(Translatedescriptors to GUSISocket * sock or return-1 Il
(Translateflags into permission B

(TranslatehostIP numberto hostnamemm)

(Translatemode to posixmode W)

(Try PBMoveRenameif availablems

(Try corvertingthe pathwith FSMakeFSSpec andreturn B

(Try decodinghe pathasan encoded-SSpec )

(Try matchingfile suffixrulesmm)

(Typeandcreatorrulesfor newlycreatedfile Sl
(Upgradeapplicationcontexto threadingil)

(Variousflagsimm)

(Wait for a connectiorto arrive for the GUSIMTTcpSocket Il

(Wait for a connectiorto arrive for the GUSIPPCSocket I

(Wait for freebuffer spaceon GUSIMTTcpSocket )

(Wait for freebuffer spaceon GUSIMTUdpSocket Il

(Wait for freebuffer spaceon GUSIMacFileSocket )

(Wait for freebuffer spaceon GUSIPPCSocket Il

(Wait for pendingreadoperationson GUSIMacFileSocket  to completdmmm
(Wait for valid dataon GUSIMTTcpSocket 1)

(Wait for valid dataon GUSIMTUdpSocket )
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(Wovenfilesfor GUS )

(pthread. )

(return  analibi stat  buffer )

(return anappropriateerror if GUSIOTSocket::accept  failed )
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