
L IBER GVSI

AnnotatedSourceCodeto the

GrandUnifiedSocketLibrary

Copyright c
�

1992–1999MatthiasNeeracher

WovenOctober23,1999
for GUSIVersion2.0



GUSI UserLicense

My primaryobjectivein distributingGUSI is to haveit usedaswidelyaspossible,while
protectingmy moralrightsof authorshipandlimiting my exposureto liability.

Copyright c
�

1992–1999MatthiasNeeracher

Permissionis grantedto anyoneto usethis softwarefor anypurposeon anycom-
putersystem,andto redistributeit freely, subjectto thefollowing restrictions:

� The authoris not responsiblefor the consequencesof useof this software,no
matterhowawful, evenif theyarisefrom defectsin it.

� Theorigin of this softwaremustnot bemisrepresented,eitherby explicit claim
or by omission.

� Alteredversionsmustbeplainlymarkedassuch,andmustnotbemisrepresented
asbeingtheoriginal software.

Permissionis furthermoregrantedto print individual copiesof thedocumentation
andannotatedsourcecodeof thissoftware,providedthatthiscopyrightnoticeappears
in it unchanged.

While I am giving GUSI awayfor free, that doesnot meanthat I don’t like get-
ting appreciationfor it. If you wantto do somethingfor mebeyondyour obligations
outlinedabove,you can

� Acknowledgetheuseof GUSI in theaboutboxof yourapplicationand/orin your
documentation.

� Sendmea CD asdescribedin mydonationswebpageonhttp://www.iis.ee.et hz.ch/ ˜neeri /macin tosh/d onatio ns.htm l

http://www.iis.ee.ethz.ch/~neeri/macintosh/donations.html


Contents

1 Introduction 1
1.1 DesignObjectives. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.2 LiteratePrograms. . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
1.3 How to ReadThis Book. . . . . . . . . . . . . . . . . . . . . . . . . 2
1.4 ContactingtheAuthor . . . . . . . . . . . . . . . . . . . . . . . . . . 2

I Infrastructure 3

2 Common routines for GUSI 5
2.1 Definitionof compilerfeatures . . . . . . . . . . . . . . . . . . . . . 7
2.2 Definitionof hookhandling. . . . . . . . . . . . . . . . . . . . . . . 8
2.3 Definitionof errorhandling. . . . . . . . . . . . . . . . . . . . . . . 9
2.4 Definitionof eventhandling . . . . . . . . . . . . . . . . . . . . . . 9
2.5 Implementationof hookhandling. . . . . . . . . . . . . . . . . . . . 10
2.6 Implementationof errorhandling. . . . . . . . . . . . . . . . . . . . 12
2.7 Implementationof eventhandling . . . . . . . . . . . . . . . . . . . 17

3 Thread and Processstructures 19
3.1 Definitionof completionhandling . . . . . . . . . . . . . . . . . . . 20
3.2 Implementationof completionhandling . . . . . . . . . . . . . . . . 24

4 Thread SpecificVariables 41
4.1 Definitionof ThreadSpecificVariables. . . . . . . . . . . . . . . . . 42
4.2 Implementationof ThreadSpecificVariables. . . . . . . . . . . . . . 43

5 The GUSI SocketClass 47
5.1 Definitionof GUSISocket . . . . . . . . . . . . . . . . . . . . . . . 48
5.2 Implementationof GUSISocket . . . . . . . . . . . . . . . . . . . . 51

5.2.1 Generalsocketmanagement. . . . . . . . . . . . . . . . . . 51
5.2.2 Contextmanagement. . . . . . . . . . . . . . . . . . . . . . 52
5.2.3 Operationswithout plausibledefaultimplementations. . . . . 52
5.2.4 Operationswith plausibledefaultimplementations . . . . . . 53
5.2.5 I/O Operations . . . . . . . . . . . . . . . . . . . . . . . . . 54

6 Buffering for GUSI 59
6.1 Definitionof scattering/gathering. . . . . . . . . . . . . . . . . . . . 60
6.2 Definitionof ring buffering . . . . . . . . . . . . . . . . . . . . . . . 61
6.3 Implementationof scattering/gathering. . . . . . . . . . . . . . . . . 63

iii



6.4 Implementationof ring buffering . . . . . . . . . . . . . . . . . . . . 66

7 SocketFactories 79
7.1 Definitionof GUSISocketFactory . . . . . . . . . . . . . . . . . . . 80
7.2 Definitionof GUSISocketDomainReg istry . . . . . . . . . . . . . . 80
7.3 Definitionof GUSISocketTypeRegis try . . . . . . . . . . . . . . . 80
7.4 Implementationof GUSISocketFactory . . . . . . . . . . . . . . . . 81
7.5 Implementationof GUSISocketDomainRegist ry . . . . . . . . . . . 81
7.6 Implementationof GUSISocketTypeRegistry . . . . . . . . . . . . 83

8 Devices 87
8.1 Definitionof GUSIFileToken . . . . . . . . . . . . . . . . . . . . . 89
8.2 Definitionof GUSIDevice . . . . . . . . . . . . . . . . . . . . . . . 90
8.3 Definitionof GUSIDeviceRegistry . . . . . . . . . . . . . . . . . . 90
8.4 OperationsonDevices . . . . . . . . . . . . . . . . . . . . . . . . . 91
8.5 Definitionof GUSIDirectory . . . . . . . . . . . . . . . . . . . . . 93
8.6 Implementationof GUSIFileToken . . . . . . . . . . . . . . . . . . 94
8.7 Implementationof GUSIDevice . . . . . . . . . . . . . . . . . . . . 95
8.8 Implementationof GUSIDeviceRegistry . . . . . . . . . . . . . . . 96

9 GUSI Configuration settings 101
9.1 Definitionof configurationsettings. . . . . . . . . . . . . . . . . . . 102
9.2 Implementationof configurationsettings. . . . . . . . . . . . . . . . 104

10 Context Queues 111
10.1 Definitionof contextqueues . . . . . . . . . . . . . . . . . . . . . . 112
10.2 Implementationof contextqueues . . . . . . . . . . . . . . . . . . . 113

11 DCon interface 119
11.1 Definitionof GUSIDConDevice . . . . . . . . . . . . . . . . . . . . . 120
11.2 Definitionof GUSIDConSocket . . . . . . . . . . . . . . . . . . . . . 120
11.3 Implementationof GUSIDConDevice . . . . . . . . . . . . . . . . . . 120
11.4 Implementationof GUSIDConSocket . . . . . . . . . . . . . . . . . . 121

12 Timing functions 123
12.1 Definitionof timing . . . . . . . . . . . . . . . . . . . . . . . . . . . 125
12.2 Implementationof GUSITime . . . . . . . . . . . . . . . . . . . . . . 127
12.3 Implementationof GUSITimer . . . . . . . . . . . . . . . . . . . . . 131

II POSIX Wrappers 135

13 Mapping descriptors to sockets 137
13.1 Definitionof GUSIDescriptorTable . . . . . . . . . . . . . . . . . 138
13.2 Implementationof GUSIDescriptorTable . . . . . . . . . . . . . . 138

14 POSIX/SocketWrappers 145
14.1 Implementationof POSIXwrappers . . . . . . . . . . . . . . . . . . 146
14.2 Implementationof Socketwrappers . . . . . . . . . . . . . . . . . . 155
14.3 Implementationof MPW wrappers. . . . . . . . . . . . . . . . . . . 166



15 PthreadsWrappers 169
15.1 Definitionof Pthreadsdatatypes . . . . . . . . . . . . . . . . . . . . 170
15.2 PThreadAttributeManagement . . . . . . . . . . . . . . . . . . . . 171
15.3 CreationandDestructionof PThreads . . . . . . . . . . . . . . . . . 173
15.4 Pthreadthreadspecificdata . . . . . . . . . . . . . . . . . . . . . . . 175
15.5 Synchronizationmechanismsof PThreads. . . . . . . . . . . . . . . 176
15.6 Pthreadvaria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180

16 Signal support 183
16.1 Definitionof thesignalhandlingengine . . . . . . . . . . . . . . . . 184
16.2 Implementationof thesignalhandlingengine . . . . . . . . . . . . . 185
16.3 Definitionof thesignalhandlingPOSIXfunctions. . . . . . . . . . . 191

III Domain SpecificCode 199

17 Mixin Classesfor Sockets 201
17.1 Definitionof GUSISocketMixins . . . . . . . . . . . . . . . . . . . 202
17.2 Implementationof GUSISocketMixins . . . . . . . . . . . . . . . . 204

18 Null device 209
18.1 Definitionof GUSINullDevice . . . . . . . . . . . . . . . . . . . . . 210
18.2 Definitionof GUSINullSocket . . . . . . . . . . . . . . . . . . . . . 210
18.3 Implementationof GUSINullDevice . . . . . . . . . . . . . . . . . . 210
18.4 Implementationof GUSINullSocket . . . . . . . . . . . . . . . . . . 212

19 The GUSI PipeSocketClass 215
19.1 Definitionof GUSIPipeFactory . . . . . . . . . . . . . . . . . . . . 216
19.2 Implementationof GUSIPipeFactory . . . . . . . . . . . . . . . . . 216
19.3 Definitionof GUSIPipeSocket . . . . . . . . . . . . . . . . . . . . . 217
19.4 Implementationof GUSIPipeSocket . . . . . . . . . . . . . . . . . . 217

20 TCP/IP sharedinfrastructure 223

21 Converting BetweenNamesand IP Addresses 225
21.1 Definitionof GUSINetDB . . . . . . . . . . . . . . . . . . . . . . . . 226
21.2 Definitionof GUSIServiceDB . . . . . . . . . . . . . . . . . . . . . 227
21.3 Definitionof GUSIhostent andGUSIservent . . . . . . . . . . . . . 228
21.4 Implementationof GUSINetDB . . . . . . . . . . . . . . . . . . . . . 229
21.5 Implementationof GUSIServiceDB . . . . . . . . . . . . . . . . . . 233
21.6 Implementationof GUSIhostent andGUSIservent . . . . . . . . . . 239

22 BasicMacTCP code 241
22.1 Definitionof GUSIMTInetSocket . . . . . . . . . . . . . . . . . . . 242
22.2 Implementationof GUSIMTInetSocket . . . . . . . . . . . . . . . . 243

23 MacTCP TCP sockets 249
23.1 Definitionof GUSIMTTcpFactory . . . . . . . . . . . . . . . . . . . 250
23.2 Implementationof GUSIMTTcpFactory . . . . . . . . . . . . . . . . 250
23.3 Definitionof GUSIMTTcpSocket . . . . . . . . . . . . . . . . . . . . 251
23.4 Implementationof GUSIMTTcpSocket . . . . . . . . . . . . . . . . . 251



23.4.1 Interruptlevelroutinesfor GUSIMTTcpSocket . . . . . . . . . 251
23.4.2 High levelinterfacefor GUSIMTTcpSocket . . . . . . . . . . 259

24 MacTCP UDP sockets 269
24.1 Definitionof GUSIMTUdpFactory . . . . . . . . . . . . . . . . . . . 270
24.2 Implementationof GUSIMTUdpFactory . . . . . . . . . . . . . . . . 270
24.3 Definitionof GUSIMTUdpSocket . . . . . . . . . . . . . . . . . . . . 271
24.4 Implementationof GUSIMTUdpSocket . . . . . . . . . . . . . . . . . 271

24.4.1 Interruptlevelroutinesfor GUSIMTUdpSocket . . . . . . . . . 271
24.4.2 High levelinterfacefor GUSIMTUdpSocket . . . . . . . . . . 276

25 IP NameLookup in MacTCP 283
25.1 Definitionof GUSIMTNetDB . . . . . . . . . . . . . . . . . . . . . . . 284
25.2 Implementationof GUSIMTNetDB . . . . . . . . . . . . . . . . . . . . 284

26 OpenTransport socketinfrastructure 289
26.1 Definitionof GUSIOTFactory anddescendants. . . . . . . . . . . . 290
26.2 Definitionof GUSIOTStrategy . . . . . . . . . . . . . . . . . . . . . 291
26.3 Definitionof GUSIOT . . . . . . . . . . . . . . . . . . . . . . . . . . 292
26.4 Definitionof GUSIOTSocket anddescendants. . . . . . . . . . . . . 293
26.5 Implementationof GUSIOTFactory anddescendants. . . . . . . . . 293
26.6 Implementationof GUSIOTStrategy . . . . . . . . . . . . . . . . . . 294
26.7 Implementationof GUSIOTSocket . . . . . . . . . . . . . . . . . . . 295
26.8 Implementationof GUSIOTStreamSocket . . . . . . . . . . . . . . . 306
26.9 Implementationof GUSIOTDatagramSocket . . . . . . . . . . . . . . 316

27 OpenTransport TCP/IP sockets 323
27.1 Definitionof OpenTransportInternethooks . . . . . . . . . . . . . . 324
27.2 Definitionof GUSIOTTcpFactory . . . . . . . . . . . . . . . . . . . 325
27.3 Definitionof GUSIOTUdpFactory . . . . . . . . . . . . . . . . . . . 325
27.4 Definitionof GUSIOTInetStrategy . . . . . . . . . . . . . . . . . . 325
27.5 Definitionof GUSIOTTcpStrategy . . . . . . . . . . . . . . . . . . . 326
27.6 Definitionof GUSIOTMInetOptions . . . . . . . . . . . . . . . . . . 326
27.7 Definitionof GUSIOTUdpStrategy . . . . . . . . . . . . . . . . . . . 326
27.8 Definitionof GUSIOTUdpSocket . . . . . . . . . . . . . . . . . . . . 326
27.9 Definitionof GUSIOTTcpSocket . . . . . . . . . . . . . . . . . . . . 327
27.10Implementationof GUSIOTTcpFactory . . . . . . . . . . . . . . . . 327
27.11Implementationof GUSIOTUdpFactory . . . . . . . . . . . . . . . . 327
27.12Implementationof GUSIOTInetStrategy . . . . . . . . . . . . . . . 328
27.13Implementationof GUSIOTMInetOptions . . . . . . . . . . . . . . . 330
27.14Implementationof GUSIOTTcpStrategy . . . . . . . . . . . . . . . . 336
27.15Implementationof GUSIOTTcpSocket . . . . . . . . . . . . . . . . . 336
27.16Implementationof GUSIOTUdpStrategy . . . . . . . . . . . . . . . . 339
27.17Implementationof GUSIOTUdpSocket . . . . . . . . . . . . . . . . . 339
27.18Implementationof OpenTransportInternethooks . . . . . . . . . . . 343

28 IP NameLookup in OpenTransport 345
28.1 Definitionof GUSIOTNetDB . . . . . . . . . . . . . . . . . . . . . . . 346
28.2 Implementationof GUSIOTNetDB . . . . . . . . . . . . . . . . . . . . 346

29 Pseudo-synchronousFile SystemCalls 353



30 File specifications 365
30.1 Definitionof GUSICatInfo . . . . . . . . . . . . . . . . . . . . . . . 366
30.2 Definitionof GUSIFileSpec . . . . . . . . . . . . . . . . . . . . . . 367
30.3 Implementationof GUSICatInfo . . . . . . . . . . . . . . . . . . . . 371
30.4 Implementationof GUSIFileSpec . . . . . . . . . . . . . . . . . . . 371

31 Disk files 391
31.1 Definitionof GUSIMacFileDevice . . . . . . . . . . . . . . . . . . . 393
31.2 Definitionof GUSIMacFileSocket . . . . . . . . . . . . . . . . . . . 393
31.3 Definitionof GUSIMacDirectory . . . . . . . . . . . . . . . . . . . 394
31.4 Implementationof GUSIMacFileDevice . . . . . . . . . . . . . . . . 394
31.5 Implementationof GUSIMacFileSocket . . . . . . . . . . . . . . . . 411

31.5.1 High level interfacefor GUSIMacFileSocket . . . . . . . . . 412
31.5.2 Interruptlevelroutinesfor GUSIMacFileSocket . . . . . . . 421

31.6 Implementationof GUSIMacDirectory . . . . . . . . . . . . . . . . 426

32 The GUSI PPCSocketClass 429
32.1 Definitionof GUSIPPCFactory . . . . . . . . . . . . . . . . . . . . . 430
32.2 Implementationof GUSIPPCFactory . . . . . . . . . . . . . . . . . . 430
32.3 Definitionof GUSIPPCSocket . . . . . . . . . . . . . . . . . . . . . 431
32.4 Implementationof GUSIPPCSocket . . . . . . . . . . . . . . . . . . 431

32.4.1 Interruptlevelroutinesfor GUSIPPCSocket . . . . . . . . . . 431
32.4.2 High level interfacefor GUSIPPCSocket . . . . . . . . . . . . 436

IV Library SpecificCode 447

33 The Interface to the MSL 449
33.1 Implementationof MSL overridefunctions . . . . . . . . . . . . . . 450
33.2 Implementationof ANSI library specificpublicGUSI functions . . . 454
33.3 Implementationof ANSI library specificinternalGUSI functions. . . 454

34 The Interface to the MPW Stdio library 457
34.1 Implementationof MPW ANSI library specificpublicGUSI functions 458
34.2 Implementationof internalGUSI functionsfor MPW Stdio . . . . . . 460

35 The Interface to the Sfio library 463
35.1 Implementationof internalGUSI functionsfor Sfio . . . . . . . . . . 464

36 MPW Support 465
36.1 Definitionof GUSIMPWDevice . . . . . . . . . . . . . . . . . . . . . 466
36.2 Definitionof GUSIMPWSocket . . . . . . . . . . . . . . . . . . . . . 467
36.3 Interfacingto MPW library routines . . . . . . . . . . . . . . . . . . 467
36.4 Implementationof GUSIMPWDevice . . . . . . . . . . . . . . . . . . 469
36.5 Implementationof GUSIMPWSocket . . . . . . . . . . . . . . . . . . 472

37 SIOUX Support 475
37.1 Definitionof GUSISIOUXDevice . . . . . . . . . . . . . . . . . . . . 476
37.2 Definitionof GUSISIOUXSocket . . . . . . . . . . . . . . . . . . . . 476
37.3 Implementationof GUSISIOUXDevice . . . . . . . . . . . . . . . . . 476
37.4 Implementationof GUSISIOUXSocket . . . . . . . . . . . . . . . . . 477



38 SIOW Support 481

39 Supporting threadsmadeoutsideof GUSI 485
39.1 Interfacingto theThreadManagerroutines . . . . . . . . . . . . . . 486
39.2 Redirectingthreadmanagercallsto their GUSIequivalents. . . . . . 488
39.3 InstallingourGUSI threadmanagerhooks . . . . . . . . . . . . . . . 488

V The Build System 491

40 Build rules for GUSI 493

VI Appendixes 499

A Index 501

B Namesof the Sections 513



Chapter 1

Intr oduction

GUSI is a POSIX library for traditionalMacOS.Its name,which is an acronymfor
GrandUnifiedSocketInterface, hints at its original objectiveto provideaccessto all
the variouscommunicationsfacilities in MacOSthrougha common,file descriptor
based,interface.

The currentincarnation,GUSI 2, representsa much-neededrewrite of GUSI and
introducessupportfor POSIXthreads.

Themostrecentversionof GUSI maybeobtainedbyanonymousftp from ftp://sunsite.cnlab -switc h.ch/s oftwar e/plat forms/ macos/ src/mw _c .
Thereis alsoamailing list devotedto discussionsaboutGUSI. Youcanjoin thelist

by sendinga mail to verb—gusi-request@iis.ee.ethz.ch—whosebodyconsistsof the
wordGUSI.

1.1 DesignObjectives

Theprimaryobjectiveof GUSI is to emulateasmuchaspracticalof theUNIX 98API
for theusein MacOSprograms.This is in markedcontrastto otherapproacheswhich
at first glancemight seemsimilar:

� GUSI is not designedfor optimal performanceof networkcommunication(al-
thoughGUSI 2 shouldbefasterthanGUSI 1 for manypurposes).Thedesigngoal
is to makethecodeasfastaspossiblewithoutchangingthePOSIXAPI (e.g.,by
exposinginterruptlevelcodeto thelibrary user).

� GUSI is not designedfor maximalcompliancewith thePOSIXAPI either. The
goalis to provideasmuchfunctionalityandasfaithful implementationaspossi-
ble while maintaininga strict library approachwithout writing a separateoper-
atingsystem.

While theoriginal GUSI designhadto appealto nebulous”standards”eclectically
drawnfrom POSIX andBSD APIs, the underlyingAPIs havenow evolvedinto real
standards,so GUSI 2 now tries to conformto the X/OpenSingleUnix Specification,
Version2 (alsoknownasUNIX 98 asmuchaspossible.

1



1.2 Literate Programs

Thisbookcontainstheimplementationof GUSI 2. Thepnoweb1 literateprogramming
systemgeneratesboththesourcecodefor GUSI 2 andthisbookfrom a singlesource.

Thesourcecodeconsistsof interleavedprosecommentaryandlabelledcodefrag-
ments,arrangedin an orderbestsuitedfor presentingto a humanreader, ratherthan
onedictatedby a compiler. Fragments,referredto by their labelsin anglebrackets,
consistof sourcecodeandreferencesto otherfragments.Severalfragmentsmayhave
the samename;they will be concatenatedin the sourcecode. Fragmentswork like
macros;a sourcefile is createdby expandingonefragment. If its definition refersto
otherfragments,theyarethemselvesexpanded,until nofragmentreferencesremain.

1.3 How to ReadThis Book

This book consistsof 5 parts. PartI describesthe infrastructureunderlyingGUSI 2.
PartII describesthePOSIX-styleAPIs throughwhichGUSI is accessed,mappingthem
onto the interfacesdefinedin part I. PartIII thendescribeshoweachcommunication
domainimplementsthoseinterfaces.PartIV presentsthecodeconnectingGUSIto the
vendorspecificI/O librariesandconsoleinterfaces.Finally, part describesthe build
systemusedfor GUSI 2.

1.4 Contacting the Author

I welcomecorrespondenceboth aboutthe practicaluseof GUSI 2 andaboutits pre-
sentationin thisbook(whichI will freely admitstill leavesa lot 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

1pnoweb is a reimplementationof NormanRamsey’snoweb systemin perl
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Chapter 2

Commonroutinesfor GUSI

Thissectiondefinesvariousservicesusedby all partsof GUSI:

� Varioushooksto customizeGUSI.

� Thepropagationof errors to theerrno andh errno globalvariables.

� Waitingfor completionof asynchronouscalls.

� Eventhandling.

� Compilerfeatures.

Toprotectournamespacefurther,wemaintainastrictC interfaceunlessGUSI SOURCE
is defined,andmayavoiddefiningsomestuff unlessGUSI INTERNAL is defined.The
following headeris thereforeincludedfirst by all GUSI sourcefiles.�
GUSIInternal.h1���

#ifndef _GUSIInternal_
#define _GUSIInternal_

#include <ConditionalMacros.h>

#define GUSI_SOURCE
#define GUSI_INTERNAL

#if !TARGET_RT_MAC_CFM
#pragma segment GUSI
#endif

#endif /* _GUSIInternal_ */

5



�
GUSIBasics.h2 ���

#ifndef _GUSIBasics_
#define _GUSIBasics_

#ifdef GUSI_SOURCE

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

#include <ConditionalMacros.h>

�
Definitionof compilerfeatures4��
Definitionof hookhandling9 ��
Definitionof error handling12��
Definitionof eventhandling14�

#endif /* GUSI_SOURCE*/

#endif /* _GUSIBasics_ */

�
GUSIBasics.cp3���

#define GUSI_MESSAGE_LEVEL5

#include "GUSIInternal.h"
#include "GUSIBasics.h"
#include "GUSIDiag.h"

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

#include <MacTypes.h>
#include <Events.h>
#include <Files.h>
#include <OSUtils.h>
#include <EPPC.h>
#include <LowMem.h>
#include <AppleEvents.h>
#include <QuickDraw.h>
#include <MacTCP.h>
#include <OpenTransport.h>

�
Implementationof hookhandling15��
Implementationof error handling25��
Implementationof eventhandling28�



2.1 Definition of compiler features

If possible,weuseunnamednamespacesto wrapinternalcode.�
Definitionof compilerfeatures4 ��� (2) 5 �

#ifdef __MWERKS__
#define GUSI_COMPILER_HAS_NAMESPACE
#endif

#ifdef GUSI_COMPILER_HAS_NAMESPACE
#define GUSI_USING_STD_NAMESPACEusing namespace std; using namespace std::rel_ops;
#else
#define GUSI_USING_STD_NAMESPACE
#endif

AsynchronousMacOScallsneedcompletionprocedureswhichin classic68K code
oftentakeparametersin addressregisters.Thewayto handlethisdiffersa bit between
compilers.Notethatthepascal keywordis ignoredwhengeneratingCFM code.�
Definitionof compilerfeatures4 ��	
� (2) � 4 6 �

#if GENERATINGCFM
#define GUSI_COMPLETION_PROC_A0(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_A0(proc, type) \

static pascal void proc##Entry(type * param : __A0) { proc(param); }
#define GUSI_COMPLETION_PROC_A1(proc, type) \

static pascal void proc##Entry(type * param : __A1) { proc(param); }
#else
void * GUSIGetA0() ONEWORDINLINE(0x2008);
void * GUSIGetA1() ONEWORDINLINE(0x2009);
#define GUSI_COMPLETION_PROC_A0(proc, type) \

static pascal void proc##Entry() \
{ proc(reinterpret_cast<type *>(GUSIGetA0())); }

#define GUSI_COMPLETION_PROC_A1(proc, type) \
static pascal void proc##Entry() \

{ proc(reinterpret_cast<type *>(GUSIGetA1())); }
#endif

SCseemsto haveanissuewith mutablefields.�
Definitionof compilerfeatures4 ��	
� (2) � 5 7 �

#if defined(__SC__)
#define mutable
#define GUSI_MUTABLE(class, field) const_cast<class *>(this)->field
#else
#define GUSI_MUTABLE(class, field) field
#endif

SCpretendsto supportstandardscopingrules,but is in factbrokenin somecases.�
Definitionof compilerfeatures4 ��	
� (2) � 6 8 �

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



TheMPW compilersdon’t predeclareqd.�
Definitionof compilerfeatures4 ��	�� (2) � 7

#if defined(__SC__) || defined(__MRC__)
#define GUSI_NEEDS_QD QDGlobals qd;
#else
#define GUSI_NEEDS_QD
#endif

2.2 Definition of hook handling

GUSIsupportsa numberof hooks.Everyoneof themhasa differentprototype,but is
passedasa GUSIHook. Hooksareencodedwith anOSType.�
Definitionof hookhandling9��� (2) 10�

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
calledwhenGUSI waits on an event. GUSI ExecHook definesa function that deter-
mineswhethera file is to be considered“executable”. GUSI EventHook definesa
routine that is called when a certaineventhappens.To install an eventhook, pass
GUSI EventHook plustheeventcode.A few events,thatis mouse-downandhighlevel
events,arehandledautomaticallyby GUSI. Passing-1 for the hookdisablesdefault
handlingof anevent.�
Definitionof hookhandling9��	�� (2) � 9 11�

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,here’s the direct
interface.�
Definitionof hookhandling9��	�� (2) � 10

#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 errors in the errno global variable.
This happenseitherthroughthe GUSISetPosixError routine,which storesits argu-
ment untranslated,or throughthe GUSISetMacError routine, which translatesMa-
cOSerror codesinto the correctPOSIX codes. The mappingof GUSISetMacError
is not alwaysappropriate,sosomeroutineswill haveto preprocesssomeerrorcodes.
GUSIMapMacError returnsthePOSIXerrorcorrespondingto a MacOSerror.

The domainnameroutinesuseananalogousvariableh errno , which is manipu-
latedwith GUSISetHostError andGUSISetMacHostError .

All routinesreturn0 if 0 waspassedand-1 otherwise.�
Definitionof error handling12��� (2) 13 �

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 nonzeroto zero. On theotherhand,
it’ ssometimesusefulto seewhethersomeparticularregionof theprogramsettheerror
codeor not. Therefore,we havesuchregionsallocatea GUSIErrorSaver statically,
whichguaranteesthatpreviouserrorcodesgetrestoredif necessary.�
Definitionof error handling12��	
� (2) � 12

class GUSIErrorSaver {
public:

GUSIErrorSaver() { fSavedErrno = ::errno; ::errno = 0; }
˜GUSIErrorSaver() { if (!::errno) ::errno = fSavedErrno; }

private:
int fSavedErrno;

};

2.4 Definition of eventhandling

GUSIHandleNextEvent( ) eventsbycallinghandlersinstalledusingtheGUSI EventHook
mechanism.�
Definitionof eventhandling14��� (2)

void GUSIHandleNextEvent(long sleepTime);



2.5 Implementation of hook handling

Eachhook is representedby a hook variableanda pieceof codein the setandget
routine.�
Implementationof hookhandling15��� (3)

__BEGIN_DECLS�
Hookvariables16�

__END_DECLS
void GUSISetHook(OSType code, GUSIHook hook)
{

switch (code) {�
Hooksettercode17�

default:
GUSI_ASSERT_CLIENT(0,

( "Illegal code %lx (’%c%c%c%c’) passed to GUSISetHook\n",
code,
(code >> 24) & 0xff,
(code >> 16) & 0xff,
(code >> 8) & 0xff,
(code) & 0xff

));
break;

}
}
GUSIHook GUSIGetHook(OSType code)
{

switch (code) {�
Hookgettercode18�

default:
GUSI_ASSERT_CLIENT(0,

( "Illegal code %lx (’%c%c%c%c’) passed to GUSIGetHook\n",
code,
(code >> 24) & 0xff,
(code >> 16) & 0xff,
(code >> 8) & 0xff,
(code) & 0xff

));
return (GUSIHook) nil;

}
}

Everyhookthenhasto addto thethreeabovecodesections.Hereis thespinhook.�
Hookvariables16��� (15) 19�

GUSISpinFn gGUSISpinHook;

�
Hooksettercode17��� (15) 20�

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

�
Hookgettercode18��� (15) 21�

case GUSI_SpinHook:
return (GUSIHook) gGUSISpinHook;



Hereis theexechook.I guessyou seethepatternnow�
Hookvariables16��	�� (15) � 16 22 �

GUSIExecFn gGUSIExecHook;

�
Hooksettercode17��	�� (15) � 17 23 �

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

�
Hookgettercode18��	�� (15) � 18 24 �

case GUSI_ExecHook:
return (GUSIHook) gGUSIExecHook;

Theeventhookis somewhatdifferentasit is a wholearrayof hooks.�
Hookvariables16��	�� (15) � 19

const short kGUSIDefaultEventMask = mDownMask+highLevelEventMask;
short gGUSIEventMask = kGUSIDefaultEventMask;
GUSIEventFn gGUSIEventHook[16];

�
Hooksettercode17��	�� (15) � 20

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);
}
break;

case GUSI_EventHook + kHighLevelEvent:
if (hook != (GUSIHook) -1)

gGUSIEventMask |= highLevelEventMask;
else

gGUSIEventMask &= ˜highLevelEventMask;
break;



�
Hookgettercode18��	
� (15) � 21

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:

return (GUSIHook) gGUSIEventHook[code - GUSI_EventHook];
case GUSI_EventHook + kHighLevelEvent:

return (GUSIHook) ((gGUSIEventMask & highLevelEventMask) ? 0 : -1);

2.6 Implementation of error handling
�
Implementationof error handling25��� (3) 26�

int GUSISetPosixError(int error)
{

if (error > 0) {
errno = error;

return -1;
} else if (error < 0) {

errno = EINVAL;

return -1;
} else

return 0;
}



�
Implementationof error handling25��	
� (3) � 25 27 �

inline int GUSIErrorMapping(OSErr error, int posixError)
{

GUSI_MESSAGE(("Error MacOS %d -> POSIX %d\n", error, posixError));
return posixError;

}

int GUSIMapMacError(OSErr error)
{

switch (error) {
case noErr:

return 0;
case opWrErr:
case wrPermErr:

return GUSIErrorMapping(error, EPERM);
case bdNamErr:

return GUSIErrorMapping(error, ENAMETOOLONG);
case afpObjectTypeErr:

return GUSIErrorMapping(error, ENOTDIR);
case fnfErr:
case dirNFErr:

return GUSIErrorMapping(error, ENOENT);
case dupFNErr:

return GUSIErrorMapping(error, EEXIST);
case dirFulErr:
case dskFulErr:

return GUSIErrorMapping(error, ENOSPC);
case fBsyErr:

return GUSIErrorMapping(error, EBUSY);
case tmfoErr:

return GUSIErrorMapping(error, ENFILE);
case fLckdErr:
case permErr:
case afpAccessDenied:
case kOTAccessErr: /* -3152 Missing access permission */

return GUSIErrorMapping(error, EACCES);
case wPrErr:
case vLckdErr:

return GUSIErrorMapping(error, EROFS);
case badMovErr:

return GUSIErrorMapping(error, EINVAL);
case diffVolErr:

return GUSIErrorMapping(error, EXDEV);
case openFailed:

return GUSIErrorMapping(error, ECONNREFUSED);
case duplicateSocket:
case kOTAddressBusyErr: /* -3172 Address requested is already in use */

return GUSIErrorMapping(error, EADDRINUSE);
case connectionTerminated:

return GUSIErrorMapping(error, ECONNREFUSED);
case commandTimeout:

return GUSIErrorMapping(error, ETIMEDOUT);
case ipBadLapErr:
case ipBadCnfgErr:



case ipNoCnfgErr:
case ipLoadErr:

return GUSIErrorMapping(error, ENETDOWN);
case memFullErr:

return GUSIErrorMapping(error, ENOMEM);
case kOTNoAddressErr: /* -3154 No address was specified */
case kOTOutStateErr: /* -3155 Call issued in wrong state */

return GUSIErrorMapping(error, ENOTCONN);
case kOTFlowErr: /* -3161 Provider is flow-controlled */

return GUSIErrorMapping(error, EWOULDBLOCK);
case kOTNotSupportedErr: /* -3167 Command is 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 kENOENTErr: /* No such file or directory */

return GUSIErrorMapping(error, ENOENT);
case kEINTRErr: /* Interrupted system service */

return GUSIErrorMapping(error, EINTR);
case kEIOErr: /* I/O 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 kEAGAINErr: /* Seems to be returned for refused connections */

return GUSIErrorMapping(error, ECONNREFUSED);
case kENOMEMErr: /* 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 kEWOULDBLOCKErr:

return GUSIErrorMapping(error, EWOULDBLOCK);
case kEALREADYErr: /* */

return GUSIErrorMapping(error, EALREADY);
case kENOTSOCKErr: /* Socket operation on non-socket */

return GUSIErrorMapping(error, ENOTSOCK);



case kEDESTADDRREQErr: /* Destination address required */
return GUSIErrorMapping(error, EDESTADDRREQ);

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

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

case kENOPROTOOPTErr: /* Protocol not available */
return GUSIErrorMapping(error, ENOPROTOOPT);

case kEPROTONOSUPPORTErr: /* 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 kEADDRNOTAVAILErr: /* 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 kECONNABORTEDErr: /* 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 kEISCONNErr: /* 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 kEHOSTDOWNErr: /* 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)
{

return GUSISetPosixError(GUSIMapMacError(error));
}

h errno is definedhere.�
Implementationof error handling25��	�� (3) � 26

int h_errno;

int GUSISetHostError(int error)
{

if (error) {
h_errno = error;

return -1;
} else

return 0;
}

int GUSISetMacHostError(OSErr error)
{

switch (error) {
case noErr:

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
�
Implementationof eventhandling28��� (3)

void GUSIHandleNextEvent(long sleepTime)
{

EventRecord event;

if (WaitNextEvent(gGUSIEventMask, &event, sleepTime, nil))
switch (event.what) {
case mouseDown:

if (!gGUSIEventHook[mouseDown]) {
WindowPtr win;
if (FindWindow(event.where, &win) == inSysWindow)

SystemClick(&event, win);
return;

}
break;

case kHighLevelEvent:
AEProcessAppleEvent(&event); // Ignore errors

return;
}

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

}





Chapter 3

Thr eadand Processstructures

Thissectiondefinestheprocessandthreadswitchingengineof GUSI.
In someexecutionenvironments,completionroutinesexecuteat interrupt level.

GUSI thereforeis designedso all informationneededto operatefrom interruptlevel
is accessiblefrom a GUSISocket . This informationis separatedinto per-processdata,
collectedin GUSIProcess , andper-threaddata,collectedin GUSIContext . GUSIProcess
is alwaysa singleton,while GUSIContext is a singletonif threadingis disabled,and
hasmultipleinstancesif threadingis enabled.By delegatingtheGUSIContext creation
processto aninstanceof aGUSIContextFactory , wegainsomeextraflexibility .

As soonas GUSI hasstartedan asynchronouscall, it calls the Wait() member
functionof its context.msec will seta time limit afterwhich thecall will returnin any
case.ExceptionaleventsmayalsocauseGUSIWait to return,soit is notsafeto assume
thatthecall will havecompleteduponreturn.�
GUSIContext.h29���

#ifndef _GUSIContext_
#define _GUSIContext_

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

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

__BEGIN_DECLS�
Definitionof threadmanagerhooks36�

__END_DECLS

#ifndef GUSI_SOURCE

typedef struct GUSIContext GUSIContext;

#else

#include "GUSISpecific.h"
#include "GUSIBasics.h"
#include "GUSIContextQueue.h"

19



#include <Files.h>
#include <Processes.h>
#include <OSUtils.h>

�
Namedroppingfor file GUSIContext31�
�
Definitionof classGUSIThreadManagerProxy 38��
Definitionof classGUSIProcess 32��
Definitionof classGUSIContext 34��
Definitionof classGUSIContextFactory 35��
Definitionof IO wrappers37�
�
Inline memberfunctionsfor file GUSIContext41�

#endif /* GUSI_SOURCE*/

#endif /* _GUSIContext_ */

�
GUSIContext.cp30���

#include "GUSIInternal.h"
#include "GUSIContext.h"
#include "GUSIDiag.h"
#include "GUSISignal.h"
#include "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

�
Implementationof completionhandling40�

3.1 Definition of completionhandling

GUSIContext is heavilycircularboth with classesdeclaredhereinandin otherfiles.
Therefore,westartby declaringafew classnames.�
Namedroppingfor file GUSIContext31��� (29)

class GUSISocket;
class GUSIContext;
class GUSIProcess;
class GUSISigProcess;
class GUSISigContext;



A GUSIProcess containsall thedataneededto wakeupa process:

� TheProcessSerialNumber of theprocess.

� TheThreadTaskRef if threadsareenabled.

� Thecontentsof theA5 register.

Thesoleinstanceof GUSIProcess isobtainedby callingGUSIProcess::Instance() .
Interruptlevelprceduresmayaccesstheapplication’sA5 registereithermanually

by callingGetA5 or simplyby declaringa GUSIProcess::A5Saver in a scope.�
Definitionof classGUSIProcess 32��� (29)

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 33�

protected:
friend class GUSIContext;

GUSIProcess(bool threading);

int fReadyThreads;
GUSISigProcess * fSigProcess;

private:�
Privatissimaof GUSIProcess 39�

};

A GUSIProcess::A5Saver is a classdesignedto restorethe processA5 register
for thescopeof its declaration.It is typically declaredwith aGUSISocket * argument,
asthatis what’smostlikey to beavailablein a completionprocedure.�
Definitionof classGUSIProcess::A5Saver 33��� (32)

class A5Saver {
public:

A5Saver(long processA5);
A5Saver(GUSIContext * context);
A5Saver(GUSIProcess * process);
˜A5Saver();

private:
long fSavedA5;

};



A GUSIContext gathersthreadrelateddata.ThecentraloperationonaGUSIContext
is Wakeup() . If theprocessis notasleepwhenWakeup() is called,it is markedfor de-
ferredwakeup.

A GUSIContext caneitherbecreatedfrom anexistingthreadmanagerThreadID
or by specifyingtheparametersfor a NewThread call.

Current() returnsthecurrentGUSIContext . Setup() initializesthedefaultcon-
text for eitherthethreadingor thenon-threadingmodel.

Yield() suspendsthecurrentprocessor threaduntil somethinginterestinghappens
if wait is true]. If [[wait is false , Yield() switches,butdoesnot suspend.For
an ordinary threadcontext,Yield() simply yields the thread. For the contextin a
non-threadingapplication,Yield() doesa WaitNextEvent() . For the main thread
context,Yield() doesboth.

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

By default,a contextis joinable. Calling Detach() will causethe contextto be
destroyedautomaticallyuponthreadtermination,andjoins areno longerallowed. A
joinablecontextwill not bedestroyedautomaticallybeforetheendof theprogram,so
you will haveto call Liquidate() to do that.

SetSwitchIn , SetSwitchOut , andSetTerminator setper-threaduserswitchand
terminationprocedures.SwitchIn , SwitchOut , andTerminate call theuserdefined
proceduresthenperformtheir ownactions.�
Definitionof classGUSIContext 34��� (29)

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 62�

GUSIContext(ThreadID id);
GUSIContext(

ThreadEntryProcPtr threadEntry, void *threadParam,
Size stackSize, ThreadOptions options = kCreateIfNeeded,
void **threadResult = nil, ThreadID *threadMade = nil);

virtual void SwitchIn();
virtual void SwitchOut();
virtual void Terminate();

�
Privatissimaof GUSIContext 48�

};

GUSIContext instancesarecreatedby instancesof GUSIContextFactory .�
Definitionof classGUSIContextFactory 35��� (29)

class GUSIContextFactory {
public:

static GUSIContextFactory * Instance();
static void SetInstance(GUSIContextFactory * instance);

virtual GUSIContext * CreateContext(ThreadID id);
virtual GUSIContext * CreateContext(

ThreadEntryProcPtr threadEntry, void *threadParam,
Size stackSize, ThreadOptions options = kCreateIfNeeded,
void **threadResult = nil, ThreadID *threadMade = nil);

virtual ˜GUSIContextFactory();
protected:

GUSIContextFactory();
};

To maintaincorrectstate,wehaveto remaininformedwhichthreadis active,sowe
installall sortsof hooks.Clientshaveto usetheC++ interfaceor call GUSINewThread,
GUSISetThreadSwitche r , and GUSISetThreadTermina tor . insteadof the thread
managerroutines.�
Definitionof threadmanagerhooks36��� (29)

OSErr GUSINewThread(ThreadStyle threadStyle, ThreadEntryProcPtr threadEntry, void *threadParam, Size stackSize, ThreadOptions options, void **threadResult, ThreadID *threadMade);
OSErr GUSISetThreadSwitcher(ThreadID thread, ThreadSwitchProcPtr threadSwitcher, void *switchProcParam, Boolean inOrOut);
OSErr GUSISetThreadTerminator(ThreadID thread, ThreadTerminationProcPtr threadTerminator, void *terminationProcParam);



Many asynchronouscalls takethesamestyleof I/O parameterblock andthuscan
behandledby the samecompletionprocedure.StartIO preparesa parameterblock
for asynchronousI/O; FinishIO waits for the I/O to complete.Theparameterblock
hasto bewrappedin a GUSIIOPBWrapper .�
Definitionof IO wrappers37��� (29)

void GUSIStartIO(IOParam * pb);
OSErr GUSIFinishIO(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 StartIO() { GUSIStartIO(reinterpret_cast<IOParam *>(&fPB)); }
OSErr FinishIO() { return GUSIFinishIO(reinterpret_cast<IOParam *>(&fPB)); }
OSErr Control() { return GUSIControl(reinterpret_cast<IOParam *>(&fPB)); }

};

Ultimately, we will call throughto the threadmanager, but if anapplicationuses
foreignsourcesof threads,wemight haveto go throughindirections.�
Definitionof classGUSIThreadManagerProxy 38��� (29)

class GUSIThreadManagerProxy {
public:

virtual OSErr NewThread(ThreadStyle threadStyle, ThreadEntryProcPtr threadEntry, void *threadParam, Size stackSize, ThreadOptions options, void **threadResult, ThreadID *threadMade);
virtual OSErr SetThreadSwitcher(ThreadID thread, ThreadSwitchProcPtr threadSwitcher, void *switchProcParam, Boolean inOrOut);
virtual OSErr SetThreadTerminator(ThreadID thread, ThreadTerminationProcPtr threadTerminator, void *terminationProcParam);

virtual ˜GUSIThreadManagerProxy() {}

static GUSIThreadManagerProxy * Instance();
protected:

GUSIThreadManagerProxy() {}

static GUSIThreadManagerProxy * MakeInstance();
};

3.2 Implementation of completionhandling

Instance() returnsthesoleinstanceof GUSIProcess , creatingit if necessary.�
Privatissimaof GUSIProcess 39��� (32) 42�

static GUSIProcess * sInstance;

�
Implementationof completionhandling40��� (30) 44�

GUSIProcess * GUSIProcess::sInstance;



�
Inline memberfunctionsfor file GUSIContext41��� (29) 43 �

inline GUSIProcess * GUSIProcess::Instance()
{

if (!sInstance)
sInstance = new GUSIProcess(GUSIContext::sHasThreading);

return sInstance;
}

All of theinformationstoredin a GUSIProcess is staticandread-only.�
Privatissimaof GUSIProcess 39��	�� (32) � 39

ProcessSerialNumber fProcess;
ThreadTaskRef fTaskRef;
long fA5;
bool fWillSleep;
bool fDontSleep;

�
Inline memberfunctionsfor file GUSIContext41��	�� (29) � 41 45 �

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 fTaskRef!=0;}

�
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GUSI_NEEDS_QD

GUSIProcess::GUSIProcess(bool threading)
{

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

AcquireTaskRef();
else

fTaskRef = 0;
if (*(GrafPtr **) fA5 != &qd.thePort)

InitGraf(&qd.thePort);
fReadyThreads = 0;
fWillSleep = false;
fDontSleep = false;
fSigProcess= GUSISigFactory::Instance()->CreateSigProcess();

}



An A5Saver is trivially implementedbut it simplifiesbookkeeping.�
Inline memberfunctionsfor file GUSIContext41��	
� (29) � 43

inline GUSIProcess::A5Saver::A5Saver(long processA5)
{ 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() initializesthedefaultcontext.�
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void GUSIContext::Setup(bool threading)
{

bool wasThreading = sHasThreading;
if (threading)

sHasThreading = true;
if (!sCurrentContext)

sCurrentContext =
new GUSIContext(kApplicationThreadID);

else if (!wasThreading && threading) {�
Upgradeapplicationcontextto threading47�

}
}

Sometimesweonly recognizethatwe needthreadingaftertheapplicationcontext
hasalreadybeencreated.Assuminga disciplineduseof threads,we canassumethat
the currentcontextis still the applicationcontext,so all we haveto do is to set the
threadswitcherfor it.�
Upgradeapplicationcontextto threading47��� (46)

GUSIThreadManagerProxy::Instance()->SetThreadSwitcher(
kApplicationThreadID, (ThreadSwitchProcPtr)GUSIThreadSwitchIn, sCurrentContext, true);

GUSIThreadManagerProxy::Instance()->SetThreadSwitcher(
kApplicationThreadID, (ThreadSwitchProcPtr)GUSIThreadSwitchOut, sCurrentContext, false);

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



At this point,weneedto introduceall theprivatedataof a GUSIContext .

� fThreadID storesthethreadmanagerthreadID.

� fProcess keepsa pointerto the processstructure,so completionroutinescan
getat it.

� sCurrentContext alwayspointsat thecurrentcontext.

� sContexts containsaqueueof all contexts.

� sHasThreads remindsuswhetherwearethreadingor not.

� Sincewedefineout ownswitch-inandterminationprocedures,wehaveto keep
userspecifiedproceduresin fSwitchInProc , fSwitchOutProc , andfTerminateProc
andtheirparametersin fSwitchInParam , fSwitchOutParam , andfTerminateParam
sowecancall throughto themfrom ourprocedures.

� fJoin containsthecontextwaiting for usto die;

� done remindsus if the threadis still alive. detached guaranteesthat we will
neverwait for thatthreadanymore.

� Lastof all, wekeeptheglobalerrorvariableserrno andh errno for eachcon-
text in the fErrno andfHostErrno fields.

�
Privatissimaof GUSIContext 48��� (34) 50 �

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

};
char fFlags;
bool fWakeup;
OSErr fError;
int fErrno;
int fHostErrno;
class Queue : public GUSIContextQueue {
public:

void LiquidateAll();

˜Queue() { LiquidateAll(); }
};



static Queue sContexts;
static GUSIContext * sCurrentContext;
static bool sHasThreading;

�
Implementationof completionhandling40��	�� (30) � 46 51�

GUSIContext::Queue GUSIContext::sContexts;
GUSIContext * GUSIContext::sCurrentContext;
bool GUSIContext::sHasThreading;

TheGUSIContext constructorlinks thecontextinto thequeueof existingcontexts
andinstallstheappropriatethreadhooks.Wesplit thisinto tworoutines:StartSetup()
doesstaticsetupbeforethethreadid is determined,FinishSetup() doesthequeueing.�
Privatissimaof GUSIContext 48��	�� (34) � 48 55�

void StartSetup();
void FinishSetup();

�
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extern int h_errno;

void GUSIContext::StartSetup()
{

fSwitchInProc = 0;
fSwitchOutProc = 0;
fTerminateProc = 0;
fErrno = errno;
fHostErrno = h_errno;
fJoin = nil;
fError = 0;
fFlags = 0;
fWakeup = false;

}

void GUSIContext::FinishSetup()
{

fProcess = GUSIProcess::Instance();
fSigContext =

GUSISigFactory::Instance()->CreateSigContext(
sCurrentContext ? sCurrentContext->fSigContext : 0);

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

GUSIThreadManagerProxy::Instance()->SetThreadSwitcher(fThreadID, (ThreadSwitchProcPtr)GUSIThreadSwitchIn, this, true);
GUSIThreadManagerProxy::Instance()->SetThreadSwitcher(fThreadID, (ThreadSwitchProcPtr)GUSIThreadSwitchOut, this, false);
if (fThreadID != kApplicationThreadID)

GUSIThreadManagerProxy::Instance()->SetThreadTerminator(fThreadID , (ThreadTerminationProcPtr)GUSIThreadTerminator, this);
}
GUSI_MESSAGE(("Create #%d\n", fThreadID));

}



Thepreexistingthreadconstructoris nowsimpleto define.�
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GUSIContext::GUSIContext(ThreadID id)
{

StartSetup();
fThreadID = id;
FinishSetup();

}

And sois thecreationcontructor, cometo think of it.�
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GUSIContext::GUSIContext(ThreadEntryProcPtr threadEntry, void *threadParam,
Size stackSize, ThreadOptions options, void ** result, ThreadID * thread)

{
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() doesa linearsearch.�
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GUSIContext * GUSIContext::Lookup(ThreadID id)
{

for (GUSIContextQueue::iterator context = begin(); context != end(); ++context)
if (context->fThreadID == id)

return *context;
return nil;

}

Destructionof aGUSIContext requiressomecleanup.�
Privatissimaof GUSIContext 48��	�� (34) � 50

˜GUSIContext();

�
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GUSIContext::˜GUSIContext()
{

sContexts.remove(this);
}



Furthermore,at the endof anapplication,we needsomeglobal cleanup.This is
especiallytruefor MPW tools.�
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void GUSIContext::Queue::LiquidateAll()
{

while (!empty())
front()->Liquidate();

}

void GUSIContext::Liquidate()
{

GUSI_MESSAGE4(("GUSIContext::Queue::Liquidate %08x\n", fThreadID));
switch (fThreadID) {
case kApplicationThreadID: // Main thread, restore switchers

if (sHasThreading) {
SetThreadSwitcher(fThreadID, fSwitchInProc, fSwitchInParam, true);
SetThreadSwitcher(fThreadID, fSwitchOutProc, fSwitchOutParam, true);

}
break;

default: // 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 awakensa context.In everyasynchronouscall, thereis a
risk of raceconditions,i.e., thecall completesbeforethethread/processmakingit goes
to sleep.For threads,we canhandlethis caseby checkingfor a wakeupin theswitch
outprocedure(anideadueto Quinn).�
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void GUSIContext::Wakeup()
{

GUSI_MESSAGE(("Wakeup #%d\n", fThreadID));
if (fThreadID && fThreadID != kApplicationThreadID) {

fWakeup = true;
SetThreadReadyGivenTaskRef(Process()->GetTaskRef(), fThreadID);

}
Process()->Wakeup();

}



Thecodefor processesis quitecomplex.Therearethreecasesfor a wakeup:

� If the processto be wokenup is not the currentprocess,we can simply call
WakeUpProcess .

� Otherwise,if fWillSleep hasnotyetbeenset,wecanpreventtheprocessfrom
goingto sleepby settingfDontSleep .

� In therarecasewherethatdoesnot work, weposta null event.(An ideadueto
GeorgeWarner).

�
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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.�
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OSErr GUSINewThread(ThreadStyle, ThreadEntryProcPtr threadEntry, void *threadParam, Size stackSize, ThreadOptions options, void **threadResult, ThreadID *threadMade)
{

GUSIContext * context = GUSIContextFactory::Instance()->CreateContext(
threadEntry, threadParam, stackSize, options,
threadResult, threadMade);

OSErr err = context->Error();
if (err)

context->Liquidate();
return err;

}



�
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static auto_ptr<GUSIContextFactory> sGUSIContextFactory;

GUSIContextFactory * GUSIContextFactory::Instance()
{

if (!sGUSIContextFactory.get())
SetInstance(new GUSIContextFactory());

return sGUSIContextFactory.get();
}

void GUSIContextFactory::SetInstance(GUSIContextFactory * instance)
{

sGUSIContextFactory = auto_ptr<GUSIContextFactory>(instance);
}

GUSIContextFactory::GUSIContextFactory()
{
}

GUSIContextFactory::˜GUSIContextFactory()
{
}

�
Friendsof GUSIContext 62��� (34) 67�

friend class GUSIContextFactory;

�
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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);
}



Thethreadswitcherdispatchesto theappropriatememberfunction.�
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OSErr GUSISetThreadSwitcher(ThreadID thread, ThreadSwitchProcPtr threadSwitcher, void *switchProcParam, bool inOrOut)
{

GUSIContext * context;
if (!(context = GUSIContext::Lookup(thread)))

return GUSIThreadManagerProxy::Instance()->SetThreadSwitcher(thread, threadSwitcher, switchProcParam, inOrOut);
if (inOrOut)

context->SetSwitchIn(threadSwitcher, switchProcParam);
else

context->SetSwitchOut(threadSwitcher, switchProcParam);
return noErr;

}

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.�
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OSErr GUSISetThreadTerminator(ThreadID thread, ThreadTerminationProcPtr threadTerminator, void *terminationProcParam)
{

GUSIContext * context;
if (!(context = GUSIContext::Lookup(thread)))

return GUSIThreadManagerProxy::Instance()->SetThreadTerminator(thread, threadTerminator, terminationProcParam);
context->SetTerminator(threadTerminator, terminationProcParam);

return noErr;
}

void GUSIContext::SetTerminator(ThreadTerminationProcPtr terminator, void *terminationParam)
{

fTerminateProc = terminator;
fTerminateParam= terminationParam;

}



Thehooks,afterhavingperformedtheir task,call throughto userdefinedhooks.�
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#if GENERATING68K&& GENERATINGCFM
#define CallThreadSwitchProc(userRoutine, thread, context) \

CallUniversalProc((userRoutine), uppThreadSwitchProcInfo, (thread), (context))
#define CallThreadTerminationProc(userRoutine, thread, context) \

CallUniversalProc((userRoutine), uppThreadTerminationProcInfo, (thread), (context))
#else
#define CallThreadSwitchProc(userRoutine, thread, context) \

(*userRoutine)((thread), (context))
#define CallThreadTerminationProc(userRoutine, thread, context) \

(*userRoutine)((thread), (context))
#endif

The threadswitcherupdatesthe pointer to the currentcontextand switchesthe
globalerrorvariables.�
Friendsof GUSIContext 62��	�� (34) � 62 70�

friend pascal void GUSIThreadSwitchIn(ThreadID thread, GUSIContext * context);
friend pascal void GUSIThreadSwitchOut(ThreadID thread, GUSIContext * context);

�
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pascal void GUSIThreadSwitchIn(ThreadID, GUSIContext * context)
{

context->SwitchIn();
}

void GUSIContext::SwitchIn()
{

if (sCurrentContext != this)
GUSI_MESSAGE(("Yield #%d -> #%d\n", sCurrentContext->fThreadID, fThreadID));

sCurrentContext = this;
errno = fErrno;
h_errno = fHostErrno;

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

}

if (fSwitchInProc)
CallThreadSwitchProc(fSwitchInProc, fThreadID, fSwitchInParam);

}



Whenweareswitchedout,wecheckwhetherweshouldwakeupagainright away.�
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pascal void GUSIThreadSwitchOut(ThreadID, GUSIContext * context)
{

context->SwitchOut();
}

void GUSIContext::SwitchOut()
{

if (fSwitchOutProc)
CallThreadSwitchProc(fSwitchOutProc, fThreadID, fSwitchOutParam);

fErrno = errno;
fHostErrno = h_errno;

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;

}
}

Theterminatorwakesup all otherthreadsif a join is pending.Joinsareprobably
ratherinfrequent,so it’ s not worth settingup a greatdealof contextmanagementfor
this.�
Friendsof GUSIContext 62��	
� (34) � 67

friend pascal void GUSIThreadTerminator(ThreadID thread, GUSIContext * context);

�
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pascal void GUSIThreadTerminator(ThreadID, GUSIContext * context)
{

context->Terminate();
}

void GUSIContext::Terminate()
{

if (fTerminateProc)
CallThreadTerminationProc(fTerminateProc, fThreadID, fTerminateParam);

if (fFlags & detached)
delete this;

else {
fFlags |= done;
if (fJoin)

fJoin->Wakeup();
}
GUSI_MESSAGE(("Terminate #%d\n", fThreadID));

}



Done is simpleunlessjoin is set.Otherwise,wesetfJoin andwait. If someother
processis alreadyjoining, webail out.�
Implementationof completionhandling40��	�� (30) � 71 73�

bool GUSIContext::Done(bool join)
{

if ((fFlags & done) || !join || fJoin)
return (fFlags & done);

fJoin = GUSIContext::sCurrentContext;
while (!(fFlags & done))

Yield(true);
return (fFlags & done);

}

Yield() tries to do thesmartthing in all contexts.Thebasicideais thatboth in
threadingandnon-threadingcontexts,everyonegetstheir fair turn.�
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bool GUSIContext::Yield(bool wait)
{

bool interrupt = false;
GUSIProcess * process = GUSIProcess::Instance();

�
Suspendthecurrent processif possible74��
Checkfor eligiblesignals75��
Suspendthecurrent threadif possible76�

done:
sCurrentContext->fWakeup = false;

return interrupt;
}

�
Suspendthecurrent processif possible74��� (73 77)

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

}

�
Checkfor eligible signals75��� (73)

if (interrupt = Raise())
goto done;

�
Suspendthecurrent threadif possible76��� (73 77)

if (sHasThreading) {
if (wait)

SetThreadState(kCurrentThreadID, kStoppedThreadState, kNoThreadID);
else

YieldToAnyThread();
}



SigWait andSigSuspend aresimilar to Yield . The formerwaits for oneof the
specifiedsignalsto becomepending,while the latter waits for any signal to become
executed.�
Implementationof completionhandling40��	�� (30) � 73 78 �

void GUSIContext::SigWait(sigset_t sigs)
{

GUSIProcess * process = GUSIProcess::Instance();
bool wait = true;

for (;;) {�
Suspendthecurrentprocessif possible74�

if (Pending() & sigs)
break;

Raise();�
Suspendthecurrentthreadif possible76�

}
sCurrentContext->fWakeup = false;

}

void GUSIContext::SigSuspend()
{

GUSIProcess * process = GUSIProcess::Instance();
bool wait = true;

for (;;) {�
Suspendthecurrentprocessif possible74�

if (Raise(true))
break;�

Suspendthecurrentthreadif possible76�
}
sCurrentContext->fWakeup = false;

}



GUSIProcess::Yield tries to narrowdownthe critical time for raceconditions,
sowe rarelyhaveto forcea wakeup.�
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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 eligiblesignals.Pending returnsthependingsignals.Blocked()
returnstheblockedsignals.�
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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();
}



Manydifferentasynchronouscallscanbehandledby GUSIIODone.�
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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, IOParam)

Sincewe(or at leastI) neverquiteknowwhenacall is executedsynchronously, we
setthecontextfield to nil until afterthecall. Thisavoidshavingto wakeuparunning
context,whichis a fairly costlyoperation.�
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void GUSIStartIO(IOParam * pb)
{

static IOCompletionUPP sIODone = 0;

if (!sIODone)
sIODone = NewIOCompletionProc(GUSIIODoneEntry);

Context(pb) = nil;
pb->ioCompletion = sIODone;

}

OSErr GUSIFinishIO(IOParam * pb)
{

Context(pb) = GUSIContext::Current();
while (pb->ioResult > 0)

GUSIContext::Yield(true);
return pb->ioResult;

}

OSErr GUSIControl(IOParam * pb)
{

GUSIStartIO(pb);
PBControlAsync(reinterpret_cast<ParmBlkPtr>(pb));
return GUSIFinishIO(pb);

}



Thedefaultimplementationof GUSIThreadManagerPr oxy is trivial.�
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static auto_ptr<GUSIThreadManagerProxy> sGUSIThreadManagerProxy;

OSErr GUSIThreadManagerProxy::NewThread(ThreadStyle threadStyle, ThreadEntryProcPtr threadEntry, void *threadParam, Size stackSize, ThreadOptions options, void **threadResult, ThreadID *threadMade)
{

return ::NewThread(threadStyle, threadEntry, threadParam, stackSize, options, threadResult, threadMade);
}

OSErr GUSIThreadManagerProxy::SetThreadSwitcher(ThreadID thread, ThreadSwitchProcPtr threadSwitcher, void *switchProcParam, Boolean inOrOut)
{

return ::SetThreadSwitcher(thread, threadSwitcher, switchProcParam, inOrOut);
}

OSErr GUSIThreadManagerProxy::SetThreadTerminator(ThreadID thread, ThreadTerminationProcPtr threadTerminator, void *terminationProcParam)
{

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

GUSIThreadManagerProxy * GUSIThreadManagerProxy::Instance()
{

if (!sGUSIThreadManagerProxy.get())
sGUSIThreadManagerProxy = auto_ptr<GUSIThreadManagerProxy>(MakeInstance());

return sGUSIThreadManagerProxy.get();
}

GUSIThreadManagerProxy * GUSIThreadManagerProxy::MakeInstance()
{

return new GUSIThreadManagerProxy;
}



Chapter 4

Thr eadSpecificVariables

It is oftenusefulto havevariableswhich maintaina differentvaluefor eachprocess.
TheGUSISpecific classimplementssucha mechanismin a way that is easilymap-
pableto pthreads.
�
GUSISpecific.h83���

#ifndef _GUSISpecific_
#define _GUSISpecific_

#ifndef GUSI_SOURCE

typedef struct GUSISpecific GUSISpecific;

#else

#include <Types.h>

�
Definitionof classGUSISpecific 85��
Definitionof classGUSISpecificTable 86��
Definitionof templateGUSISpecificData 87�
�
Inline memberfunctionsfor classGUSISpecific 89��
Inline memberfunctionsfor classGUSISpecificTable 91�

#endif /* GUSI_SOURCE*/

#endif /* _GUSISpecific_ */
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�
GUSISpecific.cp84���

#include "GUSIInternal.h"
#include "GUSISpecific.h"
#include "GUSIContext.h"
#include "GUSIDiag.h"

#include <utility>

GUSI_USING_STD_NAMESPACE

#include <TextUtils.h>

�
Memberfunctionsfor classGUSISpecific 88��
Memberfunctionsfor classGUSISpecificTable 93�

4.1 Definition of Thread SpecificVariables

A GUSISpecific instancecontainsa variableID anda per-processdestructor.�
Definitionof classGUSISpecific 85��� (83)

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 storing the valuesof all thread
specificvariablesdefinedfor this thread.�
Definitionof classGUSISpecificTable 86��� (83)

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 * key);

�
Privatissimaof GUSISpecificTable 90�

};



To simplify havingaparticularvariableassumeadifferentinstancein everythread,
wedefinetheGUSISpecificData template.�
Definitionof templateGUSISpecificData 87��� (83)

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 implement,sowekeepall of themembersinline.�
Memberfunctionsfor classGUSISpecific 88��� (84)

unsigned GUSISpecific::sNextID = 0;

�
Inline memberfunctionsfor classGUSISpecific 89��� (83)

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);

}



Westorea GUSISpecificTable asa contiguousrangeof IDs.�
Privatissimaof GUSISpecificTable 90��� (86) 97�

void *** fValues;
unsigned fAlloc;

bool Valid(const GUSISpecific * key) const;

�
Inline memberfunctionsfor classGUSISpecificTable 91��� (83) 92�

inline bool GUSISpecificTable::Valid(const GUSISpecific * key) const
{

return key && key->fID < fAlloc;
}

�
Inline memberfunctionsfor classGUSISpecificTable 91��	�� (83) � 91 94�

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

{
}

�
Memberfunctionsfor classGUSISpecificTable 93��� (84) 95�

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[0][id]->Destruct(data);

}
}

�
Inline memberfunctionsfor classGUSISpecificTable 91��	�� (83) � 92

inline void * GUSISpecificTable::GetSpecific(const GUSISpecific * key) const
{

if (Valid(key))
return fValues[0][key->fID];

else
return nil;

}



�
Memberfunctionsfor classGUSISpecificTable 93��	�� (84) � 93 96 �

void GUSISpecificTable::SetSpecific(const GUSISpecific * key, void * value)
{

if (!key)
return;

if (key->fID >= fAlloc) {
unsigned newAlloc = (key->fID & ˜7) + 8;
size_t allocSize = newAlloc*sizeof(void *);

if (!fValues)
fValues = (void ***)NewHandle(allocSize);

else
SetHandleSize((Handle) fValues, allocSize);

while (fAlloc < newAlloc)
fValues[0][fAlloc++] = nil;

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

}

�
Memberfunctionsfor classGUSISpecificTable 93��	�� (84) � 95 98 �

void GUSISpecificTable::DeleteSpecific(const GUSISpecific * key)
{

if (fValues && Valid(key)) {
void * data = fValues[0][key->fID];

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

}
}

}

All keysareregisteredin aglobaltable.�
Privatissimaof GUSISpecificTable 90��	
� (86) � 90

static GUSISpecific *** sKeys;
static unsigned sKeyAlloc;

�
Memberfunctionsfor classGUSISpecificTable 93��	�� (84) � 96 99 �

GUSISpecific *** GUSISpecificTable::sKeys = nil;
unsigned GUSISpecificTable::sKeyAlloc = 0;



�
Memberfunctionsfor classGUSISpecificTable 93��	�� (84) � 98 100�

void GUSISpecificTable::Register(GUSISpecific * key)
{

if (key->fID >= sKeyAlloc) {
unsigned newAlloc = (key->fID & ˜7) + 8;
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;

}

Notethatthisdoesn’tcall anydestructors.�
Memberfunctionsfor classGUSISpecificTable 93��	�� (84) � 99

void GUSISpecificTable::Destruct(GUSISpecific * key)
{

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



Chapter 5

The GUSI SocketClass

GUSI is constructedaroundthe GUSISocket class. This classis mostly an abstract
superclass,butall virtual proceduresareimplementedto returnsensibleerrorcodes.�
GUSISocket.h101���

#ifndef _GUSISocket_
#define _GUSISocket_

#ifdef GUSI_SOURCE

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

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

�
Definitionof classGUSISocket 103��
Inline memberfunctionsfor classGUSISocket 115�

#endif /* GUSI_SOURCE*/

#endif /* _GUSISocket_ */

�
GUSISocket.cp102���

#include "GUSIInternal.h"
#include "GUSISocket.h"
#include "GUSIDiag.h"
#include "GUSIBuffer.h"

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

�
Auxiliary datastructuresfor classGUSISocket 127��
Memberfunctionsfor classGUSISocket 116�

47



5.1 Definition of GUSISocket

GUSISocket consistsof a few maintenancefunctionsandthesocketoperations.Each
operationconsiststo aPOSIX/BSDfunctionwith thefile descriptoroperandleft out.�
Definitionof classGUSISocket 103��� (101)

class GUSISocket {�
Referencecountingfor GUSISocket 104��
Contextlinks for GUSISocket 105��
Configurationoptionsfor GUSISocket 106�

public:�
Socket namemanagementfor GUSISocket 107��
Connectionestablishmentfor GUSISocket 108��
Sendingandreceivingdatafor GUSISocket 109��
Maintainingpropertiesfor GUSISocket 110��
File orientedoperationsfor GUSISocket 111��
Multiplexingfor GUSISocket 112��
Miscellaneousoperationsfor GUSISocket 113�

};

SinceasingleGUSISocket may(throughdup() ) beinstalledmultiply in adescrip-
tor tableor evenin multipledescriptortables,GUSISocket s arenotdestroyeddirectly,
but by manipulatinga referencecount. As soonasthe referencecounthits zero,the
destructor(which,of course,shouldprobablybeoverridden)is called.

Sincedestructorscannotcall virtual functions,we call close() which thencalls
thedestructor.�
Referencecountingfor GUSISocket 104��� (103)

public:
void AddReference();
void RemoveReference();

virtual void close();
virtual ˜GUSISocket();

protected:
GUSISocket();

private:
u_long fRefCount;

GUSIContext s aredefinedin GUSIBasics . A contextreferencesall information
you needin a completionprocedure:The contentsof A5, the processID, andthread
information. Wakeup() wakesup the threadsand/orprocessesassociatedwith the
socketandis guaranteedto work evenat interruptlevel. AddContext() addsanother
context.RemoveContext() indicatesthat this contextno longershouldbewokenup
whensomethinghappens.�
Contextlinks for GUSISocket 105��� (103)

public:
void Wakeup();
void AddContext(GUSIContext * context = nil);
void RemoveContext(GUSIContext * context = nil);

private:
GUSIContextQueue fContexts;



Both readandwrite callsonsocketscomein five differentvariants:

1. read() andwrite()

2. recv() andsend()

3. readv() andwritev()

4. recvfrom() andsendto()

5. recvmsg() andsendmsg()

GUSIinitially mapsvariants3 and5of thesecallsto therecvmsg() andsendmsg()
memberfunctions,variants2 and4 to the recvfrom() andsendto() memberfunc-
tions,andvariant1 to the read() andwrite() memberfunctions.

Thesimplermemberfunctionscanalwaysbetranslatedinto thecomplexmember
functions,andundersomecircumstances,theoppositeis alsopossible.To avoidtrans-
lationloops,thetranslationroutines(i.e.,thedefaultimplementationof GUSISocket::read()
andGUSISocket::recvmsg( ) checkfor theavailablility of theotherfunctionby call-
ing Supports() . This memberfunctionmustbeoverriddenfor anyreasonablesocket
class.�
Configurationoptionsfor GUSISocket 106��� (103)

protected:
enum ConfigOption {

kSimpleCalls, // [[read()]], [[write()]]
kSocketCalls, // [[recvfrom()]], [[sendto()]]
kMsgCalls // [[recvmsg()]], [[sendmsg()]]

};
virtual bool Supports(ConfigOption config);

Most socketshavenames,which to GUSISocket arejust opaqueblocksof mem-
ory. A namefor a socketis established(beforethesocketis actuallyused,of course)
throughbind() . Thenamemaybequeriedwith getsockname() andoncethesocket
is connected,thenameof thepeerendpointmaybequeriedwith getpeername() .�
Socketnamemanagement for GUSISocket 107��� (103)

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



Socketsfollow eithera virtual circuit modelwhereall datais exchangedwith the
samepeerthroughoutthe lifetime of the connection,or a datagrammodelwherepo-
tentiallyeverymessageis exchangedwith a differentpeer.

Thevastmajorityof protocolsfollow thevirtual circuit model.Theserverend,typ-
ically aftercallingbind() to attachthesocketto awell knownaddress,callslisten()
to establishits willingnessto acceptconnections.listen() takesa queuelengthpa-
rameter, whichhoweveris ignoredfor manytypesof sockets.

Incomingconnectionsarethenacceptedby calling accept() . Whenaccept()
is successful,it alwaysreturnsa newGUSISocket , while the original socketremains
availablefor furtherconnections.To avoidblockingon accept() , you may poll for
connectionswith anaccept()] call in nonblocking mode or query the result
of [[select() whetherthesocketis readyfor reading.

The client end in the virtual circuit modelconnectsitself to the well known ad-
dressby calling connect() . To avoid blocking on connect() , you may call it in
nonblockingmodeandthenquerytheresultof select() whetherthesocketis ready
for writing.

In the datagrammodel, you don’t needto establishconnections.You may call
connect() anywayto temporarilyestablishavirtual circuit.�
Connectionestablishmentfor GUSISocket 108��� (103)

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

As mentionedbefore,therearethreevariantseachfor readingandwriting. The
socketvariantsprovidea meansto passa peeraddressfor thedatagrammodel,while
themsgvariantsalsoprovidesfieldsfor passingaccessrights,which is, howevernot
currently supportedin GUSI. As syntacticsugar, the more traditional flavors with
buffer /length buffersarealsosupported.�
Sendingandreceivingdatafor GUSISocket 109��� (103)

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 * fromlen);
virtual ssize_t sendto(const GUSIGatherer & buffer, int flags, const void * to, socklen_t tolen);
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, void * from, socklen_t * fromlen);
ssize_t sendto(const void * buffer, size_t length, int flags, const void * to, socklen_t tolen);

A multitudeof parameterscanbemanipulatedfor aGUSISocket throughthesocket
orientedcallsgetsockopt() , setsockopt() , thefile orientedcall fcntl() , andthe
deviceorientedcall ioctl() .

isatty() returnswhetherthesocketshouldbeconsideredaninteractiveconsole.�
Maintainingpropertiesfor GUSISocket 110��� (103)

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 fcntl(int cmd, va_list arg);
virtual int ioctl(unsigned int request, va_list arg);
virtual int isatty();



Threeof theoperationsmakesenseprimarily for files,andmostothersockettypes
acceptthe defaultimplementations.fstat() returnsinformationaboutanopenfile,
lseek() repositionstheread/writepointer, and ftruncate cutsoff anopenfile at a
certainpoint.�
File orientedoperationsfor GUSISocket 111��� (103)

virtual int fstat(struct stat * buf);
virtual off_t lseek(off_t offset, int whence);
virtual int ftruncate(off_t offset);

select() polls or waits for oneof a groupof GUSISocket to becomereadyfor
reading,writing, or for anexceptionalconditionto occur. First,pre select() is called
oncefor all GUSISocket s in thegroup. It returnstrue is the socketwill wakeup as
soonasoneof theeventsoccursandfalse if GUSI needsto poll. Next,select() is
calledfor all GUSISocket s onceor multiple times,until a conditionbecomestrue or
thecall timesout. Finally, post select is calledfor all membersof thegroup.�
Multiplexingfor GUSISocket 112��� (103)

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 socketconnectionis usuallyfull duplex.By calling shutdown(1) , you indicate
thatyou won’t write anymoredataon this socket.Thevalues0 (nomorereads)and2
(nomoreread/write)areusedlessfrequently.�
Miscellaneousoperationsfor GUSISocket 113��� (103) 114�

virtual int shutdown(int how);

Somesockettypesdonot write outdataimmediately. Calling fsync() guarantees
thatall datais written.�
Miscellaneousoperationsfor GUSISocket 113��	�� (103) � 113

virtual int fsync();

5.2 Implementation of GUSISocket

5.2.1 Generalsocketmanagement
�
Inline memberfunctionsfor classGUSISocket 115��� (101) 117�

inline void GUSISocket::AddReference()
{

++fRefCount;
}

inline void GUSISocket::RemoveReference()
{

if (!--fRefCount)
close();

}



�
Memberfunctionsfor classGUSISocket 116��� (102) 118�

GUSISocket::GUSISocket()
: fRefCount(0)

{
GUSIContext::Setup(false);

}

void GUSISocket::close()
{

delete this;
}

GUSISocket::˜GUSISocket()
{

Wakeup();
}

bool GUSISocket::Supports(ConfigOption)
{

return false;
}

5.2.2 Context management
�
Inline memberfunctionsfor classGUSISocket 115��	�� (101) � 115 135�

inline void GUSISocket::Wakeup()
{

fContexts.Wakeup();
}

�
Memberfunctionsfor classGUSISocket 116��	�� (102) � 116 120�

void GUSISocket::AddContext(GUSIContext * context)
{

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

void GUSISocket::RemoveContext(GUSIContext * context)
{

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

5.2.3 Operationswithout plausibledefault implementations

Manysocketoperationsby defaultsimply returnEOPNOTSUPP.�
Nodefaultimplementation,returnEOPNOTSUPP119��� (120)

{
return GUSISetPosixError(EOPNOTSUPP);

}



�
Memberfunctionsfor classGUSISocket 116��	�� (102) � 118 121�

int GUSISocket::bind(void *, socklen_t)�
Nodefaultimplementation,returnEOPNOTSUPP119�

int GUSISocket::getsockname(void *, socklen_t *)�
Nodefaultimplementation,returnEOPNOTSUPP119�

int GUSISocket::getpeername(void *, socklen_t *)�
Nodefaultimplementation,returnEOPNOTSUPP119�

int GUSISocket::listen(int)�
Nodefaultimplementation,returnEOPNOTSUPP119�

int GUSISocket::connect(void *, socklen_t)�
Nodefaultimplementation,returnEOPNOTSUPP119�

int GUSISocket::getsockopt(int, int, void *, socklen_t *)�
Nodefaultimplementation,returnEOPNOTSUPP119�

int GUSISocket::setsockopt(int, int, void *, socklen_t )�
Nodefaultimplementation,returnEOPNOTSUPP119�

int GUSISocket::fcntl(int, va_list)�
Nodefaultimplementation,returnEOPNOTSUPP119�

int GUSISocket::ioctl(unsigned int, va_list)�
Nodefaultimplementation,returnEOPNOTSUPP119�

int GUSISocket::ftruncate(off_t)�
Nodefaultimplementation,returnEOPNOTSUPP119�

int GUSISocket::shutdown(int)�
Nodefaultimplementation,returnEOPNOTSUPP119�

accept() behavessimilarly to theabove,but returnsa NULLpointer, not -1 .�
Memberfunctionsfor classGUSISocket 116��	�� (102) � 120 122�

GUSISocket * GUSISocket::accept(void *, socklen_t *)
{

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

lseek() should,accordingto thePOSIXstandard,returnESPIPE ratherthanEOPNOTSUPP.�
Memberfunctionsfor classGUSISocket 116��	�� (102) � 121 123�

off_t GUSISocket::lseek(off_t, int)
{

return GUSISetPosixError(ESPIPE), -1;
}

fsync() returnsEINVAL asin BSD.�
Memberfunctionsfor classGUSISocket 116��	�� (102) � 122 124�

int GUSISocket::fsync()
{

return GUSISetPosixError(EINVAL);
}

5.2.4 Operationswith plausibledefault implementations

By default,weassumethatasocketis nota console.�
Memberfunctionsfor classGUSISocket 116��	�� (102) � 123 125�

int GUSISocket::isatty()
{

return 0;
}



pre select() andpost select() oftendon’t haveto do anything. By default,
weassumethata socketcansleep.�
Memberfunctionsfor classGUSISocket 116��	�� (102) � 124 126�

bool GUSISocket::pre_select(bool, bool, bool)
{

AddContext();

return true;
}

void GUSISocket::post_select(bool, bool, bool)
{

RemoveContext();
}

select() by defaultreportsthat nothinghappens(althougha socketlike this is
uselessfor inclusionin a select() statement.�
Memberfunctionsfor classGUSISocket 116��	�� (102) � 125 129�

bool GUSISocket::select(bool *, bool *, bool *)
{

return false;
}

5.2.5 I/O Operations

As mentionedabove,therearethreevariantsof eachcall. If oneof themis not imple-
mented,thedefaultimplementationtriesto emulateit with first anothercall.

To simplify filling in a msghdr , we providean extensionclasswith a convenient
constructor.�
Auxiliary datastructuresfor classGUSISocket 127��� (102) 128�

struct GUSImsghdr : public msghdr {
GUSImsghdr(const GUSIScattGath & buffer, const void * addr = nil, socklen_t addrlen = 0);

};

Theconstructorof GUSImsghdr translatesa simplebufferinto an iovec .�
Auxiliary datastructuresfor classGUSISocket 127��	
� (102) � 127

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 = nil;
msg_controllen = 0;

}



read() triesthemorecomplexcallsrecvfrom() andrecvmsg() . A socketfamily
whichsupportsnoneof thethreecallsmustbeverystrangeindeed.Tokeepimplemen-
torshonest,anassert() verifiesthattheydon’t claimsupportof acall variantandthen
dispatchto thedefaultimplementationanyway.�
Memberfunctionsfor classGUSISocket 116��	�� (102) � 126 130�

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() canalwaysbetranslatedto recvmsg() andsometimesto read() .�
Memberfunctionsfor classGUSISocket 116��	�� (102) � 129 131�

ssize_t GUSISocket::recvfrom(const GUSIScatterer & buffer, int flags, void * from, socklen_t * fromlen)
{

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);
}



recvmsg() canalways(in GUSI) be translatedto recvfrom() andsometimesto
read() .�
Memberfunctionsfor classGUSISocket 116��	�� (102) � 130 132�

ssize_t GUSISocket::recvmsg(msghdr * msg, int flags)
{

GUSI_CASSERT_INTERNAL(!Supports(kMsgCalls));

if (!flags && !msg->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 116��	�� (102) � 131 133�

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 116��	�� (102) � 132 134�

ssize_t GUSISocket::sendto(const GUSIGatherer & buffer, int flags, const void * to, socklen_t tolen)
{

GUSI_CASSERT_INTERNAL(!Supports(kSocketCalls));

if (!flags && !to && Supports(kSimpleCalls))
return write(buffer);

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

return sendmsg(&msg, flags);
} else

return GUSISetPosixError(EOPNOTSUPP);
}



�
Memberfunctionsfor classGUSISocket 116��	�� (102) � 133 136�

ssize_t GUSISocket::sendmsg(const msghdr * msg, int flags)
{

GUSI_CASSERT_INTERNAL(!Supports(kMsgCalls));

if (!flags && !msg->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 callsaretranslatedto thescatterer/gatherervari-
ants.�
Inline memberfunctionsfor classGUSISocket 115��	
� (101) � 117

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, void * from, socklen_t * fromlen)
{

return recvfrom(GUSIScatterer(buffer, length), flags, from, fromlen);
}

inline ssize_t GUSISocket::sendto(const void * buffer, size_t length, int flags, const void * to, socklen_t tolen)
{

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



fstat() actuallyhasa quitereasonabledefault.�
Memberfunctionsfor classGUSISocket 116��	�� (102) � 134

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 classesthat handlebuffering for GUSI: GUSIScatterer ,
GUSIGatherer , andtheir commonancestorGUSIScattGath convertbetweeniovecs
andsimplebuffersin theabsenceof specializedcommunicationsroutines.A GUSIRingBuffer
mediatesbetweena produceranda consumer, oneof which is typically normalcode
andtheotherinterruptlevelcode.
�
GUSIBuffer.h137���

#ifndef _GUSIBuffer_
#define _GUSIBuffer_

#ifdef GUSI_SOURCE

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

#include <MacTypes.h>

#include "GUSIDiag.h"

�
Definitionof classGUSIScattGath 139��
Definitionof classGUSIScatterer 142��
Definitionof classGUSIGatherer 143�
�
Definitionof classGUSIRingBuffer 144�
�
Inline memberfunctionsfor classGUSIScattGath 152��
Inline memberfunctionsfor classGUSIRingBuffer 193�

#endif /* GUSI_SOURCE*/

#endif /* _GUSIBuffer_ */
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�
GUSIBuffer.cp138���

#include "GUSIInternal.h"
#include "GUSIBuffer.h"

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

�
Memberfunctionsfor classGUSIScattGath 153��
Memberfunctionsfor classGUSIRingBuffer 169��
Memberfunctionsfor classGUSIRingBuffer::Peeker 199�

6.1 Definition of scattering/gathering

A GUSIScattGath translatesbetweenanarrayof iovecs anda simplebuffer, allocat-
ing scratchspaceif necessary.�
Definitionof classGUSIScattGath 139��� (137)

class GUSIScattGath {
protected:�

Constructoranddestructorfor GUSIScattGath 140�
public:�

Public interfaceto GUSIScattGath 141�
private:�

Privatissimaof GUSIScattGath 151�
};

On constructinga GUSIScattGath , we passanarrayof iovecs . For thesimpler
functions,a variantwith a singlebuffer andlength is alsoavailable.�
Constructoranddestructorfor GUSIScattGath 140��� (139)

GUSIScattGath(const iovec *iov, int count, bool gather);
GUSIScattGath(void * buffer, size_t length, bool gather);
virtual ˜GUSIScattGath();

The iovec , thebufferandits lengtharethenavailablefor public scrutinity. Copy
constructorandassignmentbotharea bit nontrivial.�
Public interfaceto GUSIScattGath 141��� (139)

const iovec * IOVec() 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 distributesthecontentsof a bufferoveranarrayof iovecs .�
Definitionof classGUSIScatterer 142��� (137)

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 collectsthecontentsof anarrayof iovecs into a singlebuffer.�
Definitionof classGUSIGatherer 143��� (137)

class GUSIGatherer : public GUSIScattGath {
public:

GUSIGatherer(const struct iovec *iov, 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 onesidea non-preeemptivepieceof codeand
on the othersidea pieceof interruptcode. To transferdatafrom and to the buffer,
two interfacesareavailable:A direct interfacethat transfersmemory, andan indirect
interfacethatallocatesmemoryregionsandthenhasOSroutinestransferdatafrom or
to them�
Definitionof classGUSIRingBuffer 144��� (137)

class GUSIRingBuffer {
public:�

Constructoranddestructorfor GUSIRingBuffer 145��
Direct interfacefor GUSIRingBuffer 146��
Indirectinterfacefor GUSIRingBuffer 147��
Synchronizationsupportfor GUSIRingBuffer 148��
Bufferswitchingfor GUSIRingBuffer 149��
Definitionof classGUSIRingBuffer::Peeker 150�

private:�
Privatissimaof GUSIRingBuffer 165�

};

On constructionof a GUSIRingBuffer , a buffer of the specifiedsizeis allocated
andnotreleaseduntil destruction.operator void* maybeusedto determinewhether
constructionwassuccessful.�
Constructoranddestructorfor GUSIRingBuffer 145��� (144)

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 muchspacethereis for Produce() andValid() determineshow much
spacethereis for Consume() .�
Direct interfacefor GUSIRingBuffer 146��� (144)

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() triesto find in theringbufferacontiguousfreeblockof memory
of thespecifiedsizelen or otherwisethebiggestavailablefreeblock,returnsapointer
to it andsetslen to its length.ValidBuffer() specifiesthatthenextlen bytesof the
ring buffernowcontainvalid data.

ConsumeBuffer returnsa pointerto the nextvalid byteandsetslen to themini-
mumof thenumberof contiguousvalidbytesandthevalueof lenonentry. FreeBuffer()
specifiesthat the next len bytesof thering buffer wereconsumedandareno longer
needed.�
Indirectinterfacefor GUSIRingBuffer 147��� (144)

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 nonpreemptivepartnerchangesanyof thebuffer’s datastructures,the
GUSIRingBuffer memberfunctionscall Lock() , and after the changeis complete,
theycall Release() . An interruptlevelpieceof codebeforechanginganydatastruc-
tureshasto determinewhetherthebuffer is lockedby calling Locked() . If thebuffer
is lockedor otherwisein an unsuitablestate,the codecanspecifya procedureto be
calledduring the nextRelease() by calling Defer() . A deferredprocedureshould
call ClearDefer() to avoidgettingactivatedagainat thenextopportunity.�
Synchronizationsupportfor GUSIRingBuffer 148��� (144)

void Lock();
void Release();
bool Locked();
typedef void (*Deferred)(void *);
void Defer(Deferred def, void * ar);
void ClearDefer();

It is possibleto switchbuffersizesduringtheexistenceof a buffer, butwe haveto
be somewhatcareful,sincesomeasynchronouscall may still be writing into the old
buffer. PurgeBuffers() , calledatsafetimes,cleansupold buffers.�
Bufferswitchingfor GUSIRingBuffer 149��� (144)

void SwitchBuffer(size_t bufsiz);
size_t Size();
void PurgeBuffers();



Sometimes,it’ s necessaryto do nondestructive reads,a taskcomplexenoughto
warrantits ownclass.�
Definitionof classGUSIRingBuffer::Peeker 150��� (144)

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 198�

};
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 alwaysconsistsof fIo , anarrayof iovecs , fCount , thenumberof
sectionsin thearray, andfLen , thetotalsizeof thedataarea.If fCount is 1, fBuf will
bea copyof thepointerto the singlesection. If fCount is greaterthan1, fScratch
will containaHandle to a scratchareaof sizelen andfBuf will contain*scratch . If
theobjectwasconstructedwithout providingan iovec array, fTrivialIo will beset
up to holdone.�
Privatissimaof GUSIScattGath 151��� (139)

const iovec * fIo;
iovec fTrivialIo;
mutable int fCount;
mutable Handle fScratch;
mutable void * fBuf;
mutable int fLen;
bool fGather;

Clients needreadonlyaccessto the buffer addressand read/writeaccessto the
length.operator void* servertocheckwhethertheGUSIScattGath wasconstructed
successfully.�
Inline memberfunctionsfor classGUSIScattGath 152��� (137)

inline const iovec * GUSIScattGath::IOVec() const
{ return fIo; }

inline int GUSIScattGath::Count() const
{ return fCount; }

inline GUSIScattGath::operator void *() const
{ return Buffer(); }

inline int GUSIScattGath::Length() const
{ return fLen; }

inline int GUSIScattGath::SetLength(int len) const
{ return GUSI_MUTABLE(GUSIScattGath, fLen) = len; }



The constructorof GUSIScattGath doesa casedistinctionbetweenan emptyIO
vector, a vectorwith only oneelement,andavectorwith severalelements.�
Memberfunctionsfor classGUSIScattGath 153��� (138) 157�

GUSIScattGath::GUSIScattGath(const iovec *iov, int cnt, bool gather)
: fIo(iov), fCount(cnt), fScratch(nil), fGather(gather)

{
if (fCount < 1) {�

GUSIScattGath constructedwith emptyIO vector154�
} else if (fCount == 1) {�

GUSIScattGath constructedwith contiguousIO vector155�
} else {�

GUSIScattGath constructedwith sparseIO vector156�
}

}

Thefirst two casesareobvious.�
GUSIScattGath constructedwith emptyIO vector154��� (153)

fBuf = nil;
fLen = 0;

�
GUSIScattGath constructedwith contiguousIO vector155��� (153)

fBuf = (void *) iov->iov_base;
fLen = (int) iov->iov_len;

Only the third caseis of any interest.We constructa scratcharea.Note that cnt
and iov areused;we don’t want to alter the memberfields. SinceGUSIScattGath
usuallypersistonly for short times, fScratch is allocatedasa lockedhandlerather
thana pointer.�
GUSIScattGath constructedwith sparseIO vector156��� (153)

fBuf = nil;
for (fLen = 0; cnt--; ++iov)

fLen += (int) iov->iov_len;

The backwardscompatibleconstructorof GUSIScattGath usesthe fTrivialIo
field to simulatethe iovec array.�
Memberfunctionsfor classGUSIScattGath 153��	�� (138) � 153 158�

GUSIScattGath::GUSIScattGath(void * buffer, size_t length, bool gather)
: fIo(&fTrivialIo), fCount(1), fScratch(nil), fGather(gather)

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

}



A call to Buffer is anindicationthatthecallerprefersfor thedatato becontiguous,
soweallocatea scratchbufferandgather, if necessary.�
Memberfunctionsfor classGUSIScattGath 153��	�� (138) � 157 159�

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) {�

GatherfIo contentsin fBuf 163�
}

} else {
GUSI_MUTABLE(GUSIScattGath, fCount) = 0;
GUSI_MUTABLE(GUSIScattGath, fBuf) = nil;

}
}

return fBuf;
}

Thedestructorof GUSIScattGath getsrid of thescratchareaif onewasallocated.
If it worksin scattermode,thedatais first scattered.�
Memberfunctionsfor classGUSIScattGath 153��	�� (138) � 158 160�

GUSIScattGath::˜GUSIScattGath()
{

if (fScratch) {
if (!fGather) {�

ScatterfBuf contentsto fIo 164�
}
DisposeHandle(fScratch);

}
}

Thecopyconstructorandtheassignmentoperatorbothhaveto ensurethatthetwo
objectsdon’t endupsharingthesamescratcharea.�
Memberfunctionsfor classGUSIScattGath 153��	�� (138) � 159

void GUSIScattGath::operator=(const GUSIScattGath & other)
{

if (fScratch)
DisposeHandle(fScratch);�

Copyuncontroversial fieldsof GUSIScattGath 161��
CopyfBuf unlessit pointsto a scratcharea162�

}

GUSIScattGath::GUSIScattGath(const GUSIScattGath & other)
{ �

Copyuncontroversial fieldsof GUSIScattGath 161��
CopyfBuf unlessit pointsto a scratcharea162�

}



�
Copyuncontroversial fieldsof GUSIScattGath 161��� (160)

fIo = other.fIo;
fCount = other.fCount;
fLen = other.fLen;
fGather = other.fGather;

�
CopyfBuf unlessit pointsto a scratcharea162��� (160)

fScratch = nil;
fBuf = other.fScratch ? nil : other.fBuf;

�
GatherfIo contentsin fBuf 163��� (158)

char * buffer = static_cast<char *>(fBuf);
const iovec * io = fIo;
for (int count = fCount; count--; ++io) {

memcpy(buffer, io->iov_base, io->iov_len);

buffer += io->iov_len;
}

�
ScatterfBuf contentsto fIo 164��� (159)

char * buffer = static_cast<char *>(fBuf);
const iovec * io = fIo;
int length = fLen;
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 a ring bufferextendsbetweenfBuffer andfEnd . fValid contains
thenumberof valid bytes,while fFree andfSpare (Whosepurposewill beexplained
later)sumup to thenumberof freebytes.fProduce pointsat thenextfreebyte,while
fConsume pointsat the next valid byte. fInUse indicatesthat an asynchronouscall
mightbewriting into thebuffer.�
Privatissimaof GUSIRingBuffer 165��� (144) 168�

Ptr fBuffer;
Ptr fEnd;
Ptr fConsume;
Ptr fProduce;
size_t fFree;
size_t fValid;
size_t fSpare;
bool fInUse;



�
Initialize bufferof GUSIRingBuffer 166��� (173176)

fBuffer = fConsume = fProduce = bufsiz ? NewPtr(bufsiz) : 0;
fEnd = fBuffer+bufsiz;

fValid = fSpare = 0;
fFree = bufsiz;

�
Initialize fieldsof GUSIRingBuffer 167��� (173) 172�

fInUse = false;

Therelationshipsbetweenthevariouspointersarecapturedby Invariant() which
usestheauxiliaryfunctionDistance() to determinethedistancebetweentwo pointers
in thepresenceof wraparoundareas.�
Privatissimaof GUSIRingBuffer 165��	�� (144) � 165 171�

bool Invariant();
size_t Distance(Ptr from, Ptr to);

�
Memberfunctionsfor classGUSIRingBuffer 169��� (138) 170�

size_t GUSIRingBuffer::Distance(Ptr from, Ptr to)
{

if (from > to)
return (fEnd - from) + (to - fBuffer);

else
return to-from;

}

�
Memberfunctionsfor classGUSIRingBuffer 169��	
� (138) � 169 173�

bool GUSIRingBuffer::Invariant()
{

Lock();

bool invariant =
GUSI_CASSERT_INTERNAL(fProduce >= fBuffer && fProduce < fEnd)

&& GUSI_CASSERT_INTERNAL(fConsume >= fBuffer && fConsume < fEnd)
&& GUSI_CASSERT_INTERNAL(fFree + fValid + fSpare == fEnd - fBuffer)
&& GUSI_CASSERT_INTERNAL(Distance(fConsume, fProduce) == (fValid + fSpare) % (fEnd - fBuffer))
&& GUSI_CASSERT_INTERNAL(Distance(fProduce, fConsume) == fFree % (fEnd - fBuffer));

Release();

return invariant;
}

The lock mechanismrelieson fLocked , andthedeferredprocedureandits argu-
mentarestoredin fDeferred andfDeferredArg .�
Privatissimaof GUSIRingBuffer 165��	�� (144) � 168 174�

int fLocked;
Deferred fDeferred;
void * fDeferredArg;

�
Initialize fieldsof GUSIRingBuffer 167��	�� (173) � 167 175�

fLocked = 0;
fDeferred = nil;
fDeferredArg = nil;



Theconstructorinitializeseverything.�
Memberfunctionsfor classGUSIRingBuffer 169��	�� (138) � 170 176�

GUSIRingBuffer::GUSIRingBuffer(size_t bufsiz)
{ �

Initialize bufferof GUSIRingBuffer 166��
Initialize fieldsof GUSIRingBuffer 167�

GUSI_SASSERT_INTERNAL(
Invariant(), "Invariant violated in GUSIRingBuffer::GUSIRingBuffer()!\n");

}

We only switchthenexttime thebuffer is empty, sowe arepreparedto createthe
newbufferdynamicallyandforwardrequeststo it for a while.�
Privatissimaof GUSIRingBuffer 165��	
� (144) � 171 190�

GUSIRingBuffer * fNewBuffer;
GUSIRingBuffer * fOldBuffer;
void ObsoleteBuffer();

�
Initialize fieldsof GUSIRingBuffer 167��	�� (173) � 172

fNewBuffer = nil;
fOldBuffer = nil;

�
Memberfunctionsfor classGUSIRingBuffer 169��	�� (138) � 173 177�

void GUSIRingBuffer::SwitchBuffer(size_t bufsiz)
{

PurgeBuffers();
Lock();
if (fNewBuffer)

fNewBuffer->SwitchBuffer(bufsiz);
else if (bufsiz == fEnd-fBuffer) // No change

return;
else if (!fInUse && !fValid) {

if (fBuffer)
DisposePtr(fBuffer);�

Initialize bufferof GUSIRingBuffer 166�
} else

fNewBuffer = new GUSIRingBuffer(bufsiz);
Release();

}
void GUSIRingBuffer::PurgeBuffers()
{

if (fOldBuffer)
delete fOldBuffer;

}



ObsoleteBuffer() swapsthedatastructuresof fNewBuffer andthecurrentbuffer
andfinally prependsfNewBuffer to fOldBuffer .�
Memberfunctionsfor classGUSIRingBuffer 169��	
� (138) � 176 178�

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;
fInUse = fNewBuffer->fInUse;
fNewBuffer->fOldBuffer = fOldBuffer;
fOldBuffer = fNewBuffer;
fNewBuffer = fOldBuffer->fNewBuffer;
fOldBuffer->fBuffer = oldBuffer;
fOldBuffer->fNewBuffer = nil;

}

Thedestructorcleansupdeferredproceduresandallocatedmemory.�
Memberfunctionsfor classGUSIRingBuffer 169��	
� (138) � 177 179�

GUSIRingBuffer::˜GUSIRingBuffer()
{

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

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

delete fNewBuffer;
}

Sincethedirect interfaceis built on the indirect interface,we dealwith the latter
first. ProduceBuffer() is themostcomplicatedmemberfunction,asit hasthemost
freedomin howto do its job.�
Memberfunctionsfor classGUSIRingBuffer 169��	
� (138) � 178 184�

void * GUSIRingBuffer::ProduceBuffer(size_t & len)
{

Lock();�
ForwardProduceBuffer to fNewBuffer 180�

size_t requested_length = len;

�
Resetpointersif GUSIRingBuffer is empty182��
Calculatethesizeof a freeblockin GUSIRingBuffer andadjustlen 181�

GUSI_SASSERT_INTERNAL(
Invariant(), "Invariant violated in GUSIRingBuffer::ProduceBuffer()!\n");

GUSI_CASSERT_INTERNAL(len <= requested_length);
void * result = fProduce;
fInUse = true;
Release();
return result;

}



If a newbufferexists,ProduceBuffer requestsgetdirectedthere.�
ForwardProduceBuffer to fNewBuffer 180��� (179)

while (fNewBuffer) {
if (!fValid)

ObsoleteBuffer();
else {

void * buf = fNewBuffer->ProduceBuffer(len);
Release();
return buf;

}
}

At the core of ProduceBuffer() is the codeto calculatethe bestpossiblefree
block in streak andadjustlen .�
Calculatethesizeof a freeblockin GUSIRingBuffer andadjustlen 181��� (179)

size_t streak = fEnd - fProduce;
if (streak >= fFree)

streak = fFree;
else �

Avoidsilly windowsin GUSIRingBuffer 183�
if (len > streak)

len = streak;

To keepfreespaceascontiguousaspossible,weresettheproductionandconsump-
tion pointerswheneverthebufferbecomesempty. Sincethis codeis only calledfrom
ProduceBuffer() , we know that thereis no outstandingdataproducingcall. This is
alsoa goodopportunityto switchbuffers.�
Resetpointersif GUSIRingBuffer is empty182��� (179)

if (!fValid) {
fProduce = fConsume = fBuffer;
fSpare = 0;
fFree = fEnd - fBuffer;

}

Now we turn to the secretof fSpare : If a largeproducebuffer is askedfor, the
free areawrapsaround,andmostof the free areais at the beginningof the buffer,
fProduce skips the rest of the buffer and the numberof skippedbytesis noted in
fSpare so fConsume will skip themlater, too.�
Avoidsilly windowsin GUSIRingBuffer 183��� (181)

if (streak < (fFree >> 1) && streak < len) {
fSpare = streak;
fProduce = fBuffer;
fFree -= fSpare;
streak = fFree;

}



Comparedto ProduceBuffer() , ConsumeBuffer() is quite simpleaswe don’t
havetheoptionof skippinganything.�
Memberfunctionsfor classGUSIRingBuffer 169��	
� (138) � 179 186�

void * GUSIRingBuffer::ConsumeBuffer(size_t & len)
{

Lock();
size_t requested_length = len;�
ObsoleteBuffer if possible185�

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 possible185��� (184186187)

while (fNewBuffer && !fValid && !fInUse)
ObsoleteBuffer();

ValidBuffer() concludesanactionstartedby ProduceBuffer byadvancingfProduce .�
Memberfunctionsfor classGUSIRingBuffer 169��	
� (138) � 184 187�

void GUSIRingBuffer::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);
fInUse = false;
fValid += len;
fFree -= len;
fProduce += len;
if (fProduce == fEnd)

fProduce = fBuffer;�
ObsoleteBuffer if possible185�

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

Release();
}



FreeBuffer() concludesanactionstartedbyConsumeBuffer by advancingfConsume .�
Memberfunctionsfor classGUSIRingBuffer 169��	�� (138) � 186 188�

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 possible185�

GUSI_SASSERT_INTERNAL(
Invariant(), "Invariant violated in GUSIRingBuffer::FreeBuffer()!\n");

Release();
}

Nowfor thedirectinterface.Produce() combinesProduceBuffer with ValidBuffer .�
Memberfunctionsfor classGUSIRingBuffer 169��	�� (138) � 187 189�

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 169��	
� (138) � 188 191�

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/gathervariantsof Produce andConsume rely ona commonstrategy.�
Privatissimaof GUSIRingBuffer 165��	�� (144) � 174

void IterateIOVec(const GUSIScattGath & sg, size_t & len, size_t & offset, bool produce);



�
Memberfunctionsfor classGUSIRingBuffer 169��	�� (138) � 189 194�

void GUSIRingBuffer::IterateIOVec(const GUSIScattGath & sg, size_t & len, size_t & offset, bool produce)
{

const iovec * vec = sg.IOVec();
iovec io = vec[0];

if (!len) // Surprising as it is, nobody notices this any sooner
return;

Lock();�
Skipoffset bytesfrombeginningof vec 192�

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 {

io = *++vec;
} while (!io.iov_len);

}
len -= rest;
offset += len;
Release();

}

�
Skipoffset bytesfrombeginningof vec 192��� (191)

size_t off = offset;

while (off >= io.iov_len) {
off -= io.iov_len;
do {

io = *++vec;
} while (!io.iov_len);

}
io.iov_base = static_cast<char *>(io.iov_base)+off;
io.iov_len = io.iov_len-off;



�
Inline memberfunctionsfor classGUSIRingBuffer 193��� (137) 196�

inline void GUSIRingBuffer::Produce(const GUSIGatherer & gather, size_t & len, size_t & offset)
{

IterateIOVec(gather, len, offset, true);
}

inline void GUSIRingBuffer::Consume(const GUSIScatterer & scatter, size_t & len, size_t & offset)
{

IterateIOVec(scatter, len, offset, false);
}

inline void GUSIRingBuffer::Produce(const GUSIGatherer & gather, size_t & len)
{

size_t offset = 0;

IterateIOVec(gather, len, offset, true);
}

inline void GUSIRingBuffer::Consume(const GUSIScatterer & scatter, size_t & len)
{

size_t offset = 0;

IterateIOVec(scatter, len, offset, false);
}

Free returnsthefreebufferspaceof themostrecentbuffer.�
Memberfunctionsfor classGUSIRingBuffer 169��	
� (138) � 191 195�

size_t GUSIRingBuffer::Free()
{

if (fNewBuffer)
return fNewBuffer->Free();

else
return fFree;

}

Free returnsthesumof thevalid bytesof all buffers.�
Memberfunctionsfor classGUSIRingBuffer 169��	
� (138) � 194

size_t GUSIRingBuffer::Valid()
{

if (fNewBuffer)
return fNewBuffer->Valid()+fValid;

else
return fValid;

}



Thelock supportis ratherstraightforward.�
Inline memberfunctionsfor classGUSIRingBuffer 193��	
� (137) � 193 197�

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 = def;
fDeferredArg = ar;

}

Thesizeis storedonly implicitely.�
Inline memberfunctionsfor classGUSIRingBuffer 193��	
� (137) � 196 205�

inline size_t GUSIRingBuffer::Size() { return fEnd - fBuffer; }

A GUSIRingBuffer::Peeker hasto keepits associatedGUSIRingBuffer locked
duringits entireexistence.�
Privatissimaof GUSIRingBuffer::Peeker 198��� (150) 200�

GUSIRingBuffer & fTopBuffer;
GUSIRingBuffer * fCurBuffer;
Ptr fPeek;

�
Memberfunctionsfor classGUSIRingBuffer::Peeker 199��� (138) 201�

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 automaticallyadvancesthe
peekeraswell.�
Privatissimaof GUSIRingBuffer::Peeker 198��	�� (150) � 198

void * PeekBuffer(size_t & len);



�
Memberfunctionsfor classGUSIRingBuffer::Peeker 199��	�� (138) � 199 203�

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;�
AdvancefPeek by len 202�

return result;
}

�
AdvancefPeek by len 202��� (201)

fPeek += len;
if (fPeek == fCurBuffer->fEnd-fCurBuffer->fSpare)

fPeek = fCurBuffer->fBuffer;
if (fPeek == fCurBuffer->fConsume) {

while ((fCurBuffer = fCurBuffer->fNewBuffer) && !fCurBuffer->fValid)
;

if (fCurBuffer)
fPeek = fCurBuffer->fConsume;

}

Theimplementationof Peek itself is thenfairly simple.�
Memberfunctionsfor classGUSIRingBuffer::Peeker 199��	�� (138) � 201 204�

void GUSIRingBuffer::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 199��	
� (138) � 203

void GUSIRingBuffer::Peeker::Peek(const GUSIScatterer & scatter, size_t & len)
{

const iovec * vec = scatter.IOVec();
iovec io = vec[0];

while (!io.iov_len)
io = *++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 {

io = *++vec;
} while (!io.iov_len);

}
len -= rest;

}

�
Inline memberfunctionsfor classGUSIRingBuffer 193��	
� (137) � 197

inline void GUSIRingBuffer::Peek(void * to, size_t & len)
{

Peeker peeker(*this);

peeker.Peek(to, len);
}

inline void GUSIRingBuffer::Peek(const GUSIScatterer & scatter, size_t & len)
{

Peeker peeker(*this);

peeker.Peek(scatter, len);
}



Chapter 7

SocketFactories

Insteadof creatingsocketsof somespecific subtypeof GUSISocket , directly, we
choosethe more flexible approachof creatingthem in someinstanceof a subtype
of theabstractfactoryclassGUSISocketFactory . For evenmoreflexibility anda di-
rect mappingto BSD socketdomains,GUSISocketFactory instancesarecollected
in a GUSISocketDomainRegis try . If severaltypesandor protocolsin a domainare
implemented,theyarecollectedin a GUSISocketTypeRegistry .�
GUSIFactory.h206���

#ifndef _GUSIFactory_
#define _GUSIFactory_

#ifdef GUSI_SOURCE

#include "GUSISocket.h"

�
Definitionof classGUSISocketFactory 208��
Definitionof classGUSISocketDomainRegistry 209��
Definitionof classGUSISocketTypeRegistry 212�
�
Definitionof GUSISetupFactories hook216�
�
Inline memberfunctionsfor classGUSISocketDomainRegistry 219��
Inline memberfunctionsfor classGUSISocketTypeRegistry 227�

#endif /* GUSI_SOURCE*/

#endif /* _GUSIFactory_ */

�
GUSIFactory.cp207���

#include "GUSIInternal.h"
#include "GUSIFactory.h"
#include "GUSIDiag.h"
#include "GUSIInet.h"

�
Memberfunctionsfor classGUSISocketFactory 215��
Memberfunctionsfor classGUSISocketDomainRegistry 218��
Memberfunctionsfor classGUSISocketTypeRegistry 229�

79



7.1 Definition of GUSISocketF ac to ry

GUSISocketFactory consistsof a few maintenancefunctionsandthe socketopera-
tions.�
Definitionof classGUSISocketFactory 208��� (206)

class GUSISocketFactory {
public:

virtual int socketpair(int domain, int type, int protocol, GUSISocket * s[2]);
virtual GUSISocket * socket(int domain, int type, int protocol) = 0;

protected:
GUSISocketFactory() {}
virtual ˜GUSISocketFactory() {}

};

7.2 Definition of GUSISocketD omai nRegis tr y

TheGUSISocketDomainRegist ry is a singletonclassregisteringall socketdomains.�
Definitionof classGUSISocketDomainRegistry 209��� (206)

class GUSISocketDomainRegistry : public GUSISocketFactory {
public:�

Socket creationinterfaceof GUSISocketDomainRegistry 210��
Registrationinterfaceof GUSISocketDomainRegistry 211�

private:�
Privatissimaof GUSISocketDomainRegistry 217�

};

Theonly instanceof GUSISocketDomainRegistr y is,asusual,obtainedby calling
Instance() . Callingsocket() on this instancewill thencreatea socket.�
Socket creationinterfaceof GUSISocketDomainRegistry 210��� (209)

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
a givendomainnumber. Both returnthepreviousregistrant.�
Registrationinterfaceof GUSISocketDomainRegistry 211��� (209)

GUSISocketFactory * AddFactory(int domain, GUSISocketFactory * factory);
GUSISocketFactory * RemoveFactory(int domain);

7.3 Definition of GUSISocketT yp eRegis tr y

A GUSISocketTypeRegistry registersfactoriesfor somedomainby typeandproto-
col.�
Definitionof classGUSISocketTypeRegistry 212��� (206)

class GUSISocketTypeRegistry : public GUSISocketFactory {
public:�

Socket creationinterfaceof GUSISocketTypeRegistry 213��
Registrationinterfaceof GUSISocketTypeRegistry 214�

private:�
Privatissimaof GUSISocketTypeRegistry 226�

};



GUSISocketTypeRegi stry is not a singleton,but eachinstanceis somewhatsin-
gletonishin thatit doessomedelayedinitializationonlywhenit’ susedandatthatpoint
registersitself with theGUSISocketDomainReg istry . Calling socket() on thesein-
stanceswill thencreatea socket.�
Socketcreationinterfaceof GUSISocketTypeRegistry 213��� (212)

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 tomatchanyvalue).Both
returnthepreviousregistrant.�
Registration interfaceof GUSISocketTypeRegistry 214��� (212)

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

7.4 Implementation of GUSISocket Fact or y

We definethis so compilersknow whereto placethe vtable. Furthermore,very few
domainsprovidea definition for socketpair , while definingsocket is pretty much
mandatory.�
Memberfunctionsfor classGUSISocketFactory 215��� (207)

int GUSISocketFactory::socketpair(int, int, int, GUSISocket * [2])
{

return GUSISetPosixError(EOPNOTSUPP);
}

7.5 Implementation of GUSISocket Domain Regi str y

By now, youshouldknowhowsingletonsarecreated.Couldit bethatthecombination
of DesignPatternsandLiterateProgrammingleadsto a proliferationof cliches?�
Definitionof GUSISetupFactories hook216��� (206)

extern "C" void GUSISetupFactories();

�
Privatissimaof GUSISocketDomainRegistry 217��� (209) 220�

static GUSISocketDomainRegistry * sInstance;

�
Memberfunctionsfor classGUSISocketDomainRegistry 218��� (207) 221�

GUSISocketDomainRegistry * GUSISocketDomainRegistry::sInstance;

�
Inline memberfunctionsfor classGUSISocketDomainRegistry 219��� (206) 225�

inline GUSISocketDomainRegistry * GUSISocketDomainRegistry::Instance()
{

if (!sInstance) {
sInstance = new GUSISocketDomainRegistry();
GUSISetupFactories();

}

return sInstance;
}



Westoredomainfactoriesin a tablethatis quitecomfortablysized.�
Privatissimaof GUSISocketDomainRegistry 217��	�� (209) � 217

GUSISocketFactory * factory[AF_MAX];
GUSISocketDomainRegistry();

�
Memberfunctionsfor classGUSISocketDomainRegistry 218��	
� (207) � 218 222�

GUSISocketDomainRegistry::GUSISocketDomainRegistry()
{

for (int i = 0; i<AF_MAX; ++i)
factory[i] = nil;

}

Thesocket() call is swiftly delegatedto theregistereddomain.�
Memberfunctionsfor classGUSISocketDomainRegistry 218��	
� (207) � 221 223�

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 218��	
� (207) � 222 224�

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
consideredinternalerrorsratherthanmerelyclienterrors.�
Memberfunctionsfor classGUSISocketDomainRegistry 218��	
� (207) � 223

GUSISocketFactory * GUSISocketDomainRegistry::AddFactory(int domain, GUSISocketFactory * f)
{

if (!GUSI_CASSERT_INTERNAL(domain >= 0 && domain < AF_MAX))
return nil;

GUSISocketFactory * old = factory[domain];
factory[domain] = f;

return old;
}

RemoveFactory() can actuallybe implementedin termsof AddFactory() but
thatmightconfusereaders.�
Inline memberfunctionsfor classGUSISocketDomainRegistry 219��	�� (206) � 219

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 table is only initialized whenany
non-constructorpublic memberis called.�
Privatissimaof GUSISocketTypeRegistry 226��� (212) 228�

struct Entry {
int type;
int protocol;
GUSISocketFactory * factory;
Entry() : type(0), protocol(0), factory(nil) {}

};
Entry * factory;
int domain;
int maxfactory;

�
Inline memberfunctionsfor classGUSISocketTypeRegistry 227��� (206)

inline GUSISocketTypeRegistry::GUSISocketTypeRegistry(int domain, int maxfactory)
: domain(domain), maxfactory(maxfactory), factory(nil)

{
}

Initialize() initializesthetableandregisterstheobjectwith theGUSISocketDomainRegist ry()
thefirst time it’ scalled.�
Privatissimaof GUSISocketTypeRegistry 226��	�� (212) � 226 230�

void Initialize();

�
Memberfunctionsfor classGUSISocketTypeRegistry 229��� (207) 231�

void GUSISocketTypeRegistry::Initialize()
{

if (!factory) {
factory = new Entry[maxfactory];
GUSISocketDomainRegistry::Instance()->AddFactory(domain, this);

}
}

Unlike for aGUSISocketDomainRegistry , matchidentificationfor aGUSISocketTypeRegis try
takesa linearsearch.Find() stopswhenit hasfoundeithera matchor anemptyslot.�
Privatissimaof GUSISocketTypeRegistry 226��	�� (212) � 228

bool Find(int type, int protocol, bool exact, Entry *&found);



�
Memberfunctionsfor classGUSISocketTypeRegistry 229��	
� (207) � 229 234�

bool GUSISocketTypeRegistry::Find(int type, int protocol, bool exact, Entry *&found)
{

Initialize();
for (Entry * ent = factory; ent<factory+maxfactory; ++ent)

if (!ent->factory) {
found = ent;
return false;

} else if (�
Sockettype matchesent->type 232�

&&
�
Socketprotocol matchesent->protocol 233�

) {
found = ent;
return true;

}
found = nil;
return false;

}

protocol maybespecifiedas0 in thecall, butnot type .�
Socket type matchesent->type 232��� (231)

(ent->type == type || (!exact && !ent->type))

�
Socket protocol matchesent->protocol 233��� (231)

(ent->protocol == protocol || (!exact && (!ent->protocol || !protocol)))

Thesocket andsocketpair callsareswiftly delegatedtosomeregistereddomain.�
Memberfunctionsfor classGUSISocketTypeRegistry 229��	
� (207) � 231 235�

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() add and removea GUSISocketFactory
Both returnthepreviousregistrant.Tableoverrflowerrorsareconsideredinternaler-
rorsratherthanmerelyclienterrors.�
Memberfunctionsfor classGUSISocketTypeRegistry 229��	�� (207) � 234 236�

GUSISocketFactory * GUSISocketTypeRegistry::AddFactory(int type, int protocol, GUSISocketFactory * f)
{

Entry * ent;
bool previous = Find(type, protocol, true, ent);
if (!GUSI_CASSERT_INTERNAL(ent))

return nil;
GUSISocketFactory * old = previous ? ent->factory : nil;
ent->type = type;
ent->protocol = protocol;
ent->factory = f;

return old;
}

RemoveFactory() hasto takecareof keepingall valid entriestogether.�
Memberfunctionsfor classGUSISocketTypeRegistry 229��	�� (207) � 235

GUSISocketFactory * GUSISocketTypeRegistry::RemoveFactory(int type, int protocol)
{

Entry * ent;
if (!Find(type, protocol, true, ent))

return nil;
GUSISocketFactory * old = ent->factory;
while (++ent - factory < maxfactory && ent->factory)

ent[-1] = ent[0];
ent[-1].factory = nil;

return old;
}





Chapter 8

Devices

Similar to the creationof sockets,operationson files like openingor renamingthem
needto bedispatchedto a varietyof specialcases(Most of themof the form ”Dev:”
precededby a devicename).Analogousto theGUSISocketFactory subclassesregis-
teredin aGUSISocketDomainReg istry , wethereforehavesubclassesof GUSIDevice
registeredin a GUSIDeviceRegistry , althoughthe detailsof the two registriesare
quitedifferent.

Duringresolutionof afile name,thenameandinformationaboutit is passedaround
in a GUSIFileToken .�
GUSIDevice.h237���

#ifndef _GUSIDevice_
#define _GUSIDevice_

#ifdef GUSI_SOURCE

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

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

�
Definitionof classGUSIFileToken 239��
Definitionof classGUSIDirectory 288��
Definitionof classGUSIDeviceRegistry 241��
Definitionof classGUSIDevice 240�
�
Definitionof GUSISetupDevices hook296�
�
Inline memberfunctionsfor classGUSIDeviceRegistry 299�

#endif /* GUSI_SOURCE*/

#endif /* _GUSIDevice_ */

87



�
GUSIDevice.cp238���

#include "GUSIInternal.h"
#include "GUSIDevice.h"
#include "GUSIMacFile.h"
#include "GUSINull.h"
#include "GUSIDiag.h"

#include <fcntl.h>
#include <utility>

GUSI_USING_STD_NAMESPACE

�
Memberfunctionsfor classGUSIFileToken 289��
Memberfunctionsfor classGUSIDevice 292��
Memberfunctionsfor classGUSIDeviceRegistry 298�



8.1 Definition of GUSIFile Toke n

A GUSIFileToken consistsof a pointerto thenameasa C string,of a pointerto the
GUSIDevice the tokenresolvesto, and,if the tokenrefersto a file nameratherthan
a devicename,a pointerto a GUSIFileSpec . Sincedependingon the call, different
GUSIDevice subclassesmayhandleit, a requestcodehasto bepassedto theconstruc-
tor, too.�
Definitionof classGUSIFileToken 239��� (237)

class GUSIDevice;

class GUSIFileToken : public GUSIFileSpec {
public:

enum Request {�
Requestsfor GUSIFileToken 246�

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 fIsFile; }
bool IsDevice() const { return !fIsFile; }
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 maintenancefunctionsandthedeviceoperations.The
requestdispatcherfirst callsWant() for eachcandidatedeviceandassoonasit’ ssuc-
cessful,callsthespecificoperation.Devicesarekeptin alinkedlist by theGUSIDeviceRegistry .�
Definitionof classGUSIDevice 240��� (237)

class GUSIDevice {
public:

virtual bool Want(GUSIFileToken & file);

�
Operationsfor GUSIDevice 247�

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 a singletonclassregisteringall socketdomains.�
Definitionof classGUSIDeviceRegistry 241��� (237)

class GUSIDeviceRegistry {
public:�

Creationof GUSIDeviceRegistry 242��
Operationsfor GUSIDeviceRegistry 248��
Registrationinterfaceof GUSIDeviceRegistry 243��
Iteratoron GUSIDeviceRegistry 245�

protected:�
Lookingup a devicein theGUSIDeviceRegistry 244�

private:�
Privatissimaof GUSIDeviceRegistry 297�

};

Theonly instanceof GUSIDeviceRegistry is,asusual,obtainedbycallingInstance() .�
Creationof GUSIDeviceRegistry 242��� (241)

static GUSIDeviceRegistry * Instance();

AddDevice() andRemoveDevice() addandremovea GUSIDevice .�
Registrationinterfaceof GUSIDeviceRegistry 243��� (241)

void AddDevice(GUSIDevice * device);
void RemoveDevice(GUSIDevice * device);

Onconstruction,aGUSIFileToken looksuptheappropriatedevicein theGUSIDeviceRegistry .�
Lookingup a devicein theGUSIDeviceRegistry 244��� (241)

friend class GUSIFileToken;

GUSIDevice * Lookup(GUSIFileToken & file);



It is convenientto defineiteratorsto iterateacrossall devices.�
Iterator onGUSIDeviceRegistry 245��� (241)

class iterator;

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

8.4 Operationson Devices

Theopen operationcreatesa newsocketfor thespecifiedpathor file specification.�
Requestsfor GUSIFileToken 246��� (239) 249�

kWillOpen,

�
Operationsfor GUSIDevice 247��� (240) 250�

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

�
Operationsfor GUSIDeviceRegistry 248��� (241) 251�

GUSISocket * open(const char * path, int flags);

remove deletesapathor file specification.�
Requestsfor GUSIFileToken 246��	�� (239) � 246 252�

kWillRemove,

�
Operationsfor GUSIDevice 247��	�� (240) � 247 253�

virtual int remove(GUSIFileToken & file);

�
Operationsfor GUSIDeviceRegistry 248��	�� (241) � 248 254�

int remove(const char * path);

rename renamesapathor file specification.�
Requestsfor GUSIFileToken 246��	�� (239) � 249 255�

kWillRename,

�
Operationsfor GUSIDevice 247��	�� (240) � 250 256�

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

�
Operationsfor GUSIDeviceRegistry 248��	�� (241) � 251 257�

int rename(const char * oldname, const char * newname);

stat gathersstatisticaldataabouta file or directory.�
Requestsfor GUSIFileToken 246��	�� (239) � 252 258�

kWillStat,

�
Operationsfor GUSIDevice 247��	�� (240) � 253 259�

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

�
Operationsfor GUSIDeviceRegistry 248��	�� (241) � 254 260�

int stat(const char * path, struct stat * buf, bool useAlias);

chmod changesfile modes,to theextentthatthis is meaningfulonMacOS.�
Requestsfor GUSIFileToken 246��	�� (239) � 255 261�

kWillChmod,

�
Operationsfor GUSIDevice 247��	�� (240) � 256 262�

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



�
Operationsfor GUSIDeviceRegistry 248��	�� (241) � 257 263�

int chmod(const char * path, mode_t mode);

utime bumpsafile’smodificationtime.�
Requestsfor GUSIFileToken 246��	�� (239) � 258 264�

kWillUtime,

�
Operationsfor GUSIDevice 247��	
� (240) � 259 265�

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

�
Operationsfor GUSIDeviceRegistry 248��	�� (241) � 260 266�

int utime(const char * path, const utimbuf * times);

access checksaccesspermissionsfor a file.�
Requestsfor GUSIFileToken 246��	�� (239) � 261 267�

kWillAccess,

�
Operationsfor GUSIDevice 247��	
� (240) � 262 268�

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

�
Operationsfor GUSIDeviceRegistry 248��	�� (241) � 263 269�

int access(const char * path, int mode);

mkdir createsa directory.�
Requestsfor GUSIFileToken 246��	�� (239) � 264 270�

kWillMkdir,

�
Operationsfor GUSIDevice 247��	
� (240) � 265 271�

virtual int mkdir(GUSIFileToken & file);

�
Operationsfor GUSIDeviceRegistry 248��	�� (241) � 266 272�

int mkdir(const char * path);

rmdir deletesa directory.�
Requestsfor GUSIFileToken 246��	�� (239) � 267 273�

kWillRmdir,

�
Operationsfor GUSIDevice 247��	
� (240) � 268 274�

virtual int rmdir(GUSIFileToken & file);

�
Operationsfor GUSIDeviceRegistry 248��	�� (241) � 269 275�

int rmdir(const char * path);

opendir opensa directoryhandleon thegivendirectory.�
Requestsfor GUSIFileToken 246��	�� (239) � 270 276�

kWillOpendir,

�
Operationsfor GUSIDevice 247��	
� (240) � 271 277�

virtual GUSIDirectory * opendir(GUSIFileToken & file);

�
Operationsfor GUSIDeviceRegistry 248��	�� (241) � 272 278�

GUSIDirectory * opendir(const char * path);

symlink createsa symboliclink to a file.�
Requestsfor GUSIFileToken 246��	�� (239) � 273 279�

kWillSymlink,



�
Operationsfor GUSIDevice 247��	�� (240) � 274 280�

virtual int symlink(GUSIFileToken & to, const char * newlink);

�
Operationsfor GUSIDeviceRegistry 248��	�� (241) � 275 281�

int symlink(const char * target, const char * newlink);

readlink readsthecontentsof a symboliclink.�
Requestsfor GUSIFileToken 246��	�� (239) � 276 282�

kWillReadlink,

�
Operationsfor GUSIDevice 247��	�� (240) � 277 283�

virtual int readlink(GUSIFileToken & link, char * buf, int bufsize);

�
Operationsfor GUSIDeviceRegistry 248��	�� (241) � 278 284�

int readlink(const char * path, char * buf, int bufsize);

fgetfileinfo andfsetfileinfo readsandsetthetypeandcreatorcodeof afile.�
Requestsfor GUSIFileToken 246��	�� (239) � 279 285�

kWillGetfileinfo,
kWillSetfileinfo,

�
Operationsfor GUSIDevice 247��	�� (240) � 280 286�

virtual int fgetfileinfo(GUSIFileToken & file, OSType * creator, OSType * type);
virtual int fsetfileinfo(GUSIFileToken & file, OSType creator, OSType type);

�
Operationsfor GUSIDeviceRegistry 248��	�� (241) � 281 287�

int fgetfileinfo(const char * path, OSType * creator, OSType * type);
int fsetfileinfo(const char * path, OSType creator, OSType type);

faccess manipulatesMPW propertiesof files.�
Requestsfor GUSIFileToken 246��	�� (239) � 282

kWillFaccess,

�
Operationsfor GUSIDevice 247��	�� (240) � 283

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

�
Operationsfor GUSIDeviceRegistry 248��	�� (241) � 284

int faccess(const char * path, unsigned * cmd, void * arg);

8.5 Definition of GUSIDire ct or y

GUSIDirectory is a directoryhandleto iterateoverall entriesin a directory.�
Definitionof classGUSIDirectory 288��� (237)

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 ok en

Identifying a namestartingwith ”Dev:” asa file or a deviceis a dangerousjob. Cur-
rently, thereis no possibility to entirely disabledeviceinterpretation,so we’re using
thefollowing heuristicsin orderto minimizeconflictswith realfile names:

� Any namecorrespondingto anexistingfile is a file

� Any namenot recognizedby anydevicedomainis a file

We needmanycaseinsensitivecomparisons.Sincewe alwayscompareto fixed
stringswithing theASCII set,wecandoacheapimplementation.�
Memberfunctionsfor classGUSIFileToken 289��� (238) 290�

bool GUSIFileToken::StrFragEqual(const char * name, const char * frag)
{

do {
if ((*name++ | 0x20) != *frag++)

return false;
} while (*frag);

return true;
}

GUSIFileToken::GUSIFileToken(const char * path, Request request, bool useAlias)
: fPath(path), GUSIFileSpec(path, useAlias), fDevice(nil), fRequest(request), fIsFile(false)

{
if (!StrFragEqual(path, "dev:") || (!Error() && Exists()))

goto treatAsFile;

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

treatAsFile:
fIsFile = true;
fDevice = GUSIDeviceRegistry::Instance()->Lookup(*this);

}

Somenamesneedto be detectedfrequently. We’ve alreadyestablishedthat the
namestartswith "dev:" .�
Memberfunctionsfor classGUSIFileToken 289��	�� (238) � 289 291�

GUSIFileToken::StdStream GUSIFileToken::StrStdStream(const char * name)
{

if (StrFragEqual(name+4, "console") && !name[11])
return kConsole;

if (StrFragEqual(name+4, "std"))
if (StrFragEqual(name+7, "in") && !name[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;

}



Theotherconstructorsof GUSIFileToken arealwayscalledfor realfiles andthus
presentnoambiguities.�
Memberfunctionsfor classGUSIFileToken 289��	�� (238) � 290

GUSIFileToken::GUSIFileToken(const GUSIFileSpec & spec, Request request)
: fPath(nil), GUSIFileSpec(spec), fDevice(nil), fRequest(request), fIsFile(true)

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

}

GUSIFileToken::GUSIFileToken(short fRefNum, Request request)
: fPath(nil), GUSIFileSpec(fRefNum), fDevice(nil), fRequest(request), fIsFile(true)

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

}

8.7 Implementation of GUSIDevi ce

By default,adevicewantsnofiles.�
Memberfunctionsfor classGUSIDevice 292��� (238) 295�

bool GUSIDevice::Want(GUSIFileToken &)
{

return false;
}

Sinceindividual devicesarefree to opt out of everyoperation,we haveto imple-
mentthemall asemptyfunctionshere. Calling any of thesefunctionsis an internal
error.�
Thisshouldnothappen,fail assertionandreturnEOPNOTSUPP293��� (295)

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

return GUSISetPosixError(EOPNOTSUPP);
}

�
Thisshouldnothappen,fail assertionandreturnnil 294��� (295)

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

GUSISetPosixError(EOPNOTSUPP);

return nil;
}



�
Memberfunctionsfor classGUSIDevice 292��	�� (238) � 292

GUSISocket * GUSIDevice::open(GUSIFileToken &, int)�
Thisshouldnothappen,fail assertionandreturnnil 294�

int GUSIDevice::remove(GUSIFileToken &)�
Thisshouldnothappen,fail assertionandreturnEOPNOTSUPP293�

int GUSIDevice::rename(GUSIFileToken &, const char *)�
Thisshouldnothappen,fail assertionandreturnEOPNOTSUPP293�

int GUSIDevice::stat(GUSIFileToken &, struct stat *)�
Thisshouldnothappen,fail assertionandreturnEOPNOTSUPP293�

int GUSIDevice::chmod(GUSIFileToken &, mode_t)�
Thisshouldnothappen,fail assertionandreturnEOPNOTSUPP293�

int GUSIDevice::utime(GUSIFileToken &, const utimbuf *)�
Thisshouldnothappen,fail assertionandreturnEOPNOTSUPP293�

int GUSIDevice::access(GUSIFileToken &, int)�
Thisshouldnothappen,fail assertionandreturnEOPNOTSUPP293�

int GUSIDevice::mkdir(GUSIFileToken &)�
Thisshouldnothappen,fail assertionandreturnnil 294�

int GUSIDevice::rmdir(GUSIFileToken &)�
Thisshouldnothappen,fail assertionandreturnnil 294�

GUSIDirectory * GUSIDevice::opendir(GUSIFileToken &)�
Thisshouldnothappen,fail assertionandreturnnil 294�

int GUSIDevice::symlink(GUSIFileToken &, const char *)�
Thisshouldnothappen,fail assertionandreturnEOPNOTSUPP293�

int GUSIDevice::readlink(GUSIFileToken &, char *, int)�
Thisshouldnothappen,fail assertionandreturnEOPNOTSUPP293�

int GUSIDevice::fgetfileinfo(GUSIFileToken &, OSType *, OSType *)�
Thisshouldnothappen,fail assertionandreturnEOPNOTSUPP293�

int GUSIDevice::fsetfileinfo(GUSIFileToken &, OSType, OSType)�
Thisshouldnothappen,fail assertionandreturnEOPNOTSUPP293�

int GUSIDevice::faccess(GUSIFileToken &, unsigned *, void *)�
Thisshouldnothappen,fail assertionandreturnEOPNOTSUPP293�

8.8 Implementation of GUSIDevic eRegis tr y
�
Definitionof GUSISetupDevices hook296��� (237)

extern "C" void GUSISetupDevices();

�
Privatissimaof GUSIDeviceRegistry 297��� (241) 300�

static GUSIDeviceRegistry * sInstance;



�
Memberfunctionsfor classGUSIDeviceRegistry 298��� (238) 301�

GUSIDeviceRegistry * GUSIDeviceRegistry::sInstance;

�
Inline memberfunctionsfor classGUSIDeviceRegistry 299��� (237) 319�

inline GUSIDeviceRegistry * GUSIDeviceRegistry::Instance()
{

if (!sInstance) {
sInstance = new GUSIDeviceRegistry();
GUSISetupDevices();

}

return sInstance;
}

Devicesarestoredin a linked list. On creationof theregistry, it immediatelyreg-
isterstheinstancefor plainMacintoshfile sockets,to whichprettymuchall operations
default.This devicewill neverrefuseanyrequest.�
Privatissimaof GUSIDeviceRegistry 297��	�� (241) � 297

GUSIDevice * fFirstDevice;
GUSIDeviceRegistry();

�
Memberfunctionsfor classGUSIDeviceRegistry 298��	
� (238) � 298 302�

GUSIDeviceRegistry::GUSIDeviceRegistry()
: fFirstDevice(nil)

{
AddDevice(GUSIMacFileDevice::Instance());

}

AddDevice() andRemoveDevice() addandremovea GUSIDevice .�
Memberfunctionsfor classGUSIDeviceRegistry 298��	
� (238) � 301 303�

void GUSIDeviceRegistry::AddDevice(GUSIDevice * device)
{

device->fNextDevice = fFirstDevice;
fFirstDevice = device;

}

void GUSIDeviceRegistry::RemoveDevice(GUSIDevice * device)
{

if (fFirstDevice == device)
fFirstDevice = device->fNextDevice;

else
for (iterator dev = begin(); dev != end(); ++dev)

if (dev->fNextDevice == device) {
dev->fNextDevice = device->fNextDevice;

break;
}

}



To look up,we iteratethroughall devices.�
Memberfunctionsfor classGUSIDeviceRegistry 298��	�� (238) � 302 304�

GUSIDevice * GUSIDeviceRegistry::Lookup(GUSIFileToken & file)
{

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

return &(*dev);

return static_cast<GUSIDevice *>(nil);
}

�
Memberfunctionsfor classGUSIDeviceRegistry 298��	�� (238) � 303 305�

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 298��	�� (238) � 304 306�

int GUSIDeviceRegistry::remove(const char * path)
{

GUSIFileToken file(path, GUSIFileToken::kWillRemove, true);

return file.Device()->remove(file);
}

�
Memberfunctionsfor classGUSIDeviceRegistry 298��	�� (238) � 305 307�

int GUSIDeviceRegistry::rename(const char * oldname, const char * newname)
{

GUSIFileToken oldfile(oldname, GUSIFileToken::kWillRename, true);

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

�
Memberfunctionsfor classGUSIDeviceRegistry 298��	�� (238) � 306 308�

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 298��	�� (238) � 307 309�

int GUSIDeviceRegistry::chmod(const char * path, mode_t mode)
{

GUSIFileToken file(path, GUSIFileToken::kWillChmod, false);

return file.Device()->chmod(file, mode);
}



�
Memberfunctionsfor classGUSIDeviceRegistry 298��	
� (238) � 308 310�

int GUSIDeviceRegistry::utime(const char * path, const utimbuf * times)
{

GUSIFileToken file(path, GUSIFileToken::kWillUtime, false);

return file.Device()->utime(file, times);
}

�
Memberfunctionsfor classGUSIDeviceRegistry 298��	
� (238) � 309 311�

int GUSIDeviceRegistry::access(const char * path, int mode)
{

GUSIFileToken file(path, GUSIFileToken::kWillAccess, false);

return file.Device()->access(file, mode);
}

�
Memberfunctionsfor classGUSIDeviceRegistry 298��	
� (238) � 310 312�

int GUSIDeviceRegistry::mkdir(const char * path)
{

GUSIFileToken file(path, GUSIFileToken::kWillMkdir);

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

�
Memberfunctionsfor classGUSIDeviceRegistry 298��	
� (238) � 311 313�

int GUSIDeviceRegistry::rmdir(const char * path)
{

GUSIFileToken file(path, GUSIFileToken::kWillRmdir);

return file.Device()->rmdir(file);
}

�
Memberfunctionsfor classGUSIDeviceRegistry 298��	
� (238) � 312 314�

GUSIDirectory * GUSIDeviceRegistry::opendir(const char * path)
{

GUSIFileToken file(path, GUSIFileToken::kWillOpendir);

return file.Device()->opendir(file);
}

�
Memberfunctionsfor classGUSIDeviceRegistry 298��	
� (238) � 313 315�

int GUSIDeviceRegistry::symlink(const char * target, const char * newlink)
{

GUSIFileToken file(target, GUSIFileToken::kWillSymlink, true);

return file.Device()->symlink(file, newlink);
}

�
Memberfunctionsfor classGUSIDeviceRegistry 298��	
� (238) � 314 316�

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 298��	�� (238) � 315 317�

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 298��	�� (238) � 316 318�

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 298��	�� (238) � 317

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 299��	�� (237) � 299

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,GUSIcallstheGUSISetupConfig hook.�
GUSIConfig.h320���

#ifndef _GUSIConfig_
#define _GUSIConfig_

#ifdef GUSI_SOURCE

#include "GUSIFileSpec.h"

�
Definitionof classGUSIConfiguration 322��
Definitionof GUSISetupConfig hook332��
Inline memberfunctionsfor classGUSIConfiguration 335�

#endif /* GUSI_SOURCE*/

#endif /* _GUSIConfig_ */

�
GUSIConfig.cp321���

#include "GUSIInternal.h"
#include "GUSIConfig.h"
#include "GUSIDiag.h"
#include "GUSIContext.h"
#include "GUSIBasics.h"
#include "GUSIFSWrappers.h"

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

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

�
Definitionof structGUSIConfigRsrc 337��
Memberfunctionsfor classGUSIConfiguration 334�

101



9.1 Definition of configuration settings

The GUSIConfigurationhasa singleinstancewith readonly access,accessiblewith
thestaticInstance() memberfunction.�
Definitionof classGUSIConfiguration 322��� (320)

class GUSIConfiguration {
public:

enum { kNoResource = -1, kDefaultResourceID = 10240 };

static GUSIConfiguration * Instance();
static GUSIConfiguration * CreateInstance(short resourceID = kDefaultResourceID);

�
Typeandcreatorrulesfor newlycreatedfiles323��
Automaticcursorspin325��
Automaticinitialization of QuickDraw326��
Variousflags327�

protected:
GUSIConfiguration(short resourceID = kDefaultResourceID);

private:�
Privatissimaof GUSIConfiguration 333�

};

To determinethefile typeandcreatorof a newlycreatedfile, we first try to match
oneof theFileSuffix suffices.�
Typeandcreatorrulesfor newlycreatedfiles323��� (322) 324�

struct FileSuffix {
char suffix[4];
OSType suffType;
OSType suffCreator;

};
short fNumSuffices;
FileSuffix * fSuffices;

void ConfigureSuffices(short numSuffices, FileSuffix * suffices);

If noneof thesufficesmatches,we applythedefaulttypeandcreator. Theserules
areappliedwith SetDefaultFType() .�
Typeandcreatorrulesfor newlycreatedfiles323��	�� (322) � 323

OSType fDefaultType;
OSType fDefaultCreator;

void ConfigureDefaultTypeCreator(OSType defaultType, OSType defaultCreator);
void SetDefaultFType(const GUSIFileSpec & name) const;

To simplify Macintoshfriendly portsof simple,I/O boundprogramsit is possible
to specifyautomaticyieldingonread()andwrite()calls.AutoSpin() will spinacursor
and/oryield theCPUif desired.�
Automaticcursorspin325��� (322)

bool fAutoSpin;

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



GUSI applicationscancrashhardif QuickDrawis not initialized. Therefore,we
offer to initialize it automaticallywith the fAutoInitGraf feature.�
Automaticinitialization of QuickDraw326��� (322)

bool fAutoInitGraf;

void ConfigureAutoInitGraf(bool autoInitGraf);
void AutoInitGraf();

Due to the organizationof a UNIX filesystem,it is fairly easyto find out how
manysubdirectoriesa givendirectoryhas,sincethe nlink field of its inodewill au-
tomaticallycontainthe numberof subdirectories+2. Therefore,someUNIX derived
codedependson this behaviour. WhenfAccurateStat is set,GUSIemulatesthisbe-
haviour, but bewarnedthat this makesstat() on directoriesa muchmoreexpensive
operation.If fAccurateStat is not set,stat()givesthetotal numberof entriesin the
directory+2 asa conservativeestimate.�
Variousflags327��� (322) 328�

bool fAccurateStat;

void ConfigureAccurateStat(bool accurateState);

The fSigPipe featurecausesa signalSIGPIPE to beraisedif anattemptis made
to write to a brokenpipe.�
Variousflags327��	�� (322) � 327 329�

bool fSigPipe;

void ConfigureSigPipe(bool sigPipe);
void BrokenPipe();

ThefSigInt featurecausesasignalSIGINT toberaisedif theuserpressescommand-
period.�
Variousflags327��	�� (322) � 328 330�

bool fSigInt;

void ConfigureSigInt(bool sigInt);
void CheckInterrupt();

If fSharedOpen is set,open()opensfileswith sharedread/writepermission.�
Variousflags327��	�� (322) � 329 331�

bool fSharedOpen;

void ConfigureSharedOpen(bool sharedOpen);

If fHandleAppleEvents is set, GUSI automaticallyhandlesAppleEventsin its
eventhandlingroutine.�
Variousflags327��	�� (322) � 330

bool fHandleAppleEvents;

void ConfigureHandleAppleEvents(bool handleAppleEvents);

To createthe sole instanceof GUSIConfiguration , we call GUSISetupConfig
whichhasto call GUSIConfiguration::Crea teIns tance( ) .�
Definitionof GUSISetupConfig hook332��� (320)

extern "C" void GUSISetupConfig();



9.2 Implementation of configuration settings

Thesoleinstanceof GUSIConfiguration is createdondemand.�
Privatissimaof GUSIConfiguration 333��� (322) 342�

static GUSIConfiguration * sInstance;

�
Memberfunctionsfor classGUSIConfiguration 334��� (321) 336�

GUSIConfiguration * GUSIConfiguration::sInstance = nil;

�
Inline memberfunctionsfor classGUSIConfiguration 335��� (320) 341�

inline GUSIConfiguration * GUSIConfiguration::Instance()
{

if (!sInstance)
GUSISetupConfig();

if (!sInstance)
sInstance = new GUSIConfiguration();

return sInstance;
}

inline GUSIConfiguration * GUSIConfiguration::CreateInstance(short resourceID)
{

if (!sInstance)
sInstance = new GUSIConfiguration(resourceID);

return sInstance;
}

Thedefaultimplementationof GUSISetupConfig simplycreatestheinstance.Feel
freeto overrideit.�
Memberfunctionsfor classGUSIConfiguration 334��	�� (321) � 334 338�

void GUSISetupConfig()
{

GUSIConfiguration::CreateInstance();
}

Theconfigurationresourceformatof GUSI is quiteold by nowandhasgrownover
theyears.Wehaveto becarefulto keepit compatibleacrossversions.�
Definitionof structGUSIConfigRsrc 337��� (321)

struct GUSIConfigRsrc {
OSType fDefaultType;
OSType fDefaultCreator;

bool fAutoSpin;
unsigned char fFlags;

OSType fVersion;

short fNumSuffices;
GUSIConfiguration::FileSuffix fSuffices[1];

};



The GUSIConfiguration constructorinitializes all fields to reasonabledefaults
andthenlooksfor aconfigurationresources,if oneis specified.�
Memberfunctionsfor classGUSIConfiguration 334��	
� (321) � 336 345�

GUSIConfiguration::GUSIConfiguration(short resourceID)
{ �

Setdefaultsfor GUSIConfiguration members339�
if (resourceID == kNoResource)

return;

GUSIConfigRsrc ** rsrc =
reinterpret_cast<GUSIConfigRsrc **>(Get1Resource(’GUI’, resourceID));

long size = GetHandleSize(Handle(rsrc));

if (!rsrc || !size)
return;

OSType version = ’0102’;
if (size >= 14)

version = rsrc[0]->fVersion;

�
Readconfigurationresourceinto GUSIConfiguration 340�

}

Weshowall fieldswith their threeinitializationmethodstracks:

� How theyareinitialized.

� How theyarereadfrom theconfigurationresource.

� How theyaresetvia a memberfunction.

After that,weshowhowtheyareused.
ConfigureDefaultTy peCrea tor() setsthedefaulttypeandcreator.�

Setdefaultsfor GUSIConfiguration members339��� (338) 343�
fDefaultType = ’TEXT’;
fDefaultCreator = ’MPS ’;

�
Readconfigurationresourceinto GUSIConfiguration 340��� (338) 344�

if (size >= 4 && rsrc[0]->fDefaultType)
fDefaultType = rsrc[0]->fDefaultType;

if (size >= 8 && rsrc[0]->fDefaultCreator)
fDefaultType = rsrc[0]->fDefaultCreator;

�
Inline memberfunctionsfor classGUSIConfiguration 335��	�� (320) � 335 350�

inline void GUSIConfiguration::ConfigureDefaultTypeCreator(OSType defaultType, OSType defaultCreator)
{

fDefaultType = defaultType;
fDefaultCreator = defaultCreator;

}

ConfigureSuffices( ) setsup thesuffix table.�
Privatissimaof GUSIConfiguration 333��	�� (322) � 333 351�

bool fWeOwnSuffices;



�
Setdefaultsfor GUSIConfiguration members339��	
� (338) � 339 348�

fNumSuffices = 0;
fSuffices = nil;
fWeOwnSuffices = false;

�
Readconfigurationresourceinto GUSIConfiguration 340��	�� (338) � 340 349�

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 334��	�� (321) � 338 346�

void GUSIConfiguration::ConfigureSuffices(short numSuffices, FileSuffix * suffices)
{

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

}
fNumSuffices = numSuffices;
fSuffices = suffices;

}

SetDefaultFType() assignsthepreferredfile typeto a file.�
Memberfunctionsfor classGUSIConfiguration 334��	�� (321) � 345 353�

void GUSIConfiguration::SetDefaultFType(const GUSIFileSpec & name) const
{

FInfo info;

if (GUSIFSGetFInfo(&name, &info))
return;

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

�
Try matchingfile suffixrules347�

determined:
GUSIFSSetFInfo(&name, &info);

}



�
Try matchingfile suffixrules347��� (346)

Ptr dot = PLstrrchr(name->name, ’.’);
if (dot && (name->name[0] - (dot-Ptr(name->name))) <= 4) {

char searchsuffix[5];
strncpy(searchsuffix, dot+1, name->name[0] - (dot-Ptr(name->name)));

for (int i = 0; i<fNumSuffices; i++)
if (!strncmp(fSuffices[i].suffix, searchsuffix, 4)) {

info.fdType = fSuffices[i].suffType;
info.fdCreator = fSuffices[i].suffCreator;

goto determined;
}

}

ConfigureAutoSpin( ) setstheautospinflag,which is enabledby default.�
Setdefaultsfor GUSIConfiguration members339��	�� (338) � 343 354�

fAutoSpin = true;
�
Readconfigurationresourceinto GUSIConfiguration 340��	
� (338) � 344 355�

if (size >= 9)
fAutoSpin = (rsrc[0]->fAutoSpin != 0);

�
Inline memberfunctionsfor classGUSIConfiguration 335��	�� (320) � 341 352�

inline void GUSIConfiguration::ConfigureAutoSpin(bool autoSpin)
{

fAutoSpin = autoSpin;
}

AutoSpin() teststheflag inline, butperformstheactualspinningoutof line.�
Privatissimaof GUSIConfiguration 333��	�� (322) � 342 357�

void DoAutoSpin() const;
�
Inline memberfunctionsfor classGUSIConfiguration 335��	�� (320) � 350 356�

inline void GUSIConfiguration::AutoSpin() const
{

if (fAutoSpin)
DoAutoSpin();

}
�
Memberfunctionsfor classGUSIConfiguration 334��	
� (321) � 346 359�

void GUSIConfiguration::DoAutoSpin() const
{

GUSIContext::Yield(false);
}

ConfigureAutoInitG raf() controlsautomaticinitializationof QuickDraw.�
Setdefaultsfor GUSIConfiguration members339��	�� (338) � 348 360�

fAutoInitGraf = true;
�
Readconfigurationresourceinto GUSIConfiguration 340��	
� (338) � 349 361�

fAutoInitGraf = version < ’0174’ || (rsrc[0]->fFlags & 0x04) == 0;
�
Inline memberfunctionsfor classGUSIConfiguration 335��	�� (320) � 352 358�

inline void GUSIConfiguration::ConfigureAutoInitGraf(bool autoInitGraf)
{

fAutoInitGraf = autoInitGraf;
}



AutoInitGraf() worksrathersimilarly to AutoSpin .�
Privatissimaof GUSIConfiguration 333��	�� (322) � 351 367�

void DoAutoInitGraf();
�
Inline memberfunctionsfor classGUSIConfiguration 335��	
� (320) � 356 362�

inline void GUSIConfiguration::AutoInitGraf()
{

if (fAutoInitGraf)
DoAutoInitGraf();

}

To makesurethatA5 doesn’tpoint into anoverlywild location,weperformsome
sanitychecksbeforegettingto thepoint.�
Memberfunctionsfor classGUSIConfiguration 334��	�� (321) � 353 363�

void GUSIConfiguration::DoAutoInitGraf()
{

Ptr curA5 = LMGetCurrentA5();

if (!(reinterpret_cast<long>(curA5) & 3) && curA5 > reinterpret_cast<Ptr>(ApplicationZone()) && curA5 < TopMem())
if (*reinterpret_cast<GrafPtr **>(curA5) != &qd.thePort)

InitGraf(&qd.thePort);
fAutoInitGraf = false;

}

ConfigureSigPipe controlswhetherSIGPIPE signalsaregenerated.�
Setdefaultsfor GUSIConfiguration members339��	
� (338) � 354 364�

fSigPipe = false;
�
Readconfigurationresourceinto GUSIConfiguration 340��	�� (338) � 355 365�

fSigPipe = version >= ’0174’ && (rsrc[0]->fFlags & 0x01) != 0;

�
Inline memberfunctionsfor classGUSIConfiguration 335��	
� (320) � 358 366�

inline void GUSIConfiguration::ConfigureSigPipe(bool sigPipe)
{

fSigPipe = sigPipe;
}

BrokenPipe() raisesaSIGPIPE signalif desired.�
Memberfunctionsfor classGUSIConfiguration 334��	�� (321) � 359 368�

void GUSIConfiguration::BrokenPipe()
{

if (fSigPipe)
raise(SIGPIPE);

}

ConfigureSigInt] controls whether [[SIGINT signalsaregenerated.�
Setdefaultsfor GUSIConfiguration members339��	
� (338) � 360 372�

fSigInt = true;
�
Readconfigurationresourceinto GUSIConfiguration 340��	�� (338) � 361 373�

fSigInt = true;

�
Inline memberfunctionsfor classGUSIConfiguration 335��	
� (320) � 362 374�

inline void GUSIConfiguration::ConfigureSigInt(bool sigInt)
{

fSigInt = sigInt;
}



CheckInterrupt() raisesa SIGINT signalif desired.�
Privatissimaof GUSIConfiguration 333��	�� (322) � 357

bool CmdPeriod(const EventRecord * event);

�
Memberfunctionsfor classGUSIConfiguration 334��	
� (321) � 363 369�

void GUSIConfiguration::CheckInterrupt()
{

if (fSigInt) {
EvQElPtr eventQ;

for (eventQ = (EvQElPtr) LMGetEventQueue()->qHead; eventQ; )
if (CmdPeriod(reinterpret_cast<EventRecord *>(&eventQ->evtQWhat))) {

raise(SIGINT);
FlushEvents(-1, 0);
break;

} else
eventQ = (EvQElPtr)eventQ->qLink;

}
}

Checkingfor theCommand-Periodkey combinationis rathercomplex.Our tech-
niqueis copiedstraightfrom technote263.�
Memberfunctionsfor classGUSIConfiguration 334��	
� (321) � 368 377�

bool GUSIConfiguration::CmdPeriod(const EventRecord * event)
{ �

Constantsfor CmdPeriod 370�

if ((event->what == keyDown) || (event->what == autoKey)) {
// see if the command key is down. If it is, find out the ASCII
// equivalent for the accompanying key.

if (event->modifiers & cmdKey ) {�
Find ASCIIequivalentof virtual key371�

if ((keyInfo & kMaskASCII2) == ’.’ || (keyInfo & kMaskASCII1) == (’.’ << 16))
return true;

} // end the command key is down
} // end key down event

return false;
}

�
Constantsfor CmdPeriod 370��� (369)

const long kMaskModifiers = 0xFE00; // we need the modifiers without the
// command key for KeyTrans

const long kMaskVirtualKey = 0x0000FF00; // get virtual key from event message
// for KeyTrans

const long kUpKeyMask = 0x0080;
const long kShiftWord = 8; // we shift the virtual key to mask it

// into the keyCode for KeyTrans
const long kMaskASCII1 = 0x00FF0000; // get the key out of the ASCII1 byte
const long kMaskASCII2 = 0x000000FF; // get the key out of the ASCII2 byte



�
Find ASCIIequivalentof virtual key371��� (369)

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 (!KCHRPtr) {

short script = GetScriptManagerVariable(smKeyScript);
short kcID = GetScriptVariable(script, smScriptKeys);
hKCHR = GetResource(’KCHR’, kcID);
KCHRPtr = *hKCHR;

}
short keyInfo;
if (KCHRPtr) {

keyInfo = KeyTrans(KCHRPtr, keyCode, &state);
if (hKCHR)

ReleaseResource(hKCHR);
} else

keyInfo = event->message;

fAccurateStat andfSharedOpen aretestedfrom clientcode.�
Setdefaultsfor GUSIConfiguration members339��	
� (338) � 364 375�

fAccurateStat = false;
fSharedOpen = false;

�
Readconfigurationresourceinto GUSIConfiguration 340��	�� (338) � 365 376�

fAccurateStat = (rsrc[0]->fFlags & 0x80) != 0;
fSharedOpen = version >= ’0174’ && (rsrc[0]->fFlags & 0x02) != 0;

�
Inline memberfunctionsfor classGUSIConfiguration 335��	
� (320) � 366

inline void GUSIConfiguration::ConfigureAccurateStat(bool accurateStat)
{

fAccurateStat = accurateStat;
}
inline void GUSIConfiguration::ConfigureSharedOpen(bool sharedOpen)
{

fSharedOpen = sharedOpen;
}

ConfigureHandleApple Events is somewhatunusualin thatit callsout into client
codeinsteadof theotherway around.�
Setdefaultsfor GUSIConfiguration members339��	
� (338) � 372

fHandleAppleEvents = true;

�
Readconfigurationresourceinto GUSIConfiguration 340��	�� (338) � 373

ConfigureHandleAppleEvents(version < ’0181’ || (rsrc[0]->fFlags & 0x08) == 0);

�
Memberfunctionsfor classGUSIConfiguration 334��	�� (321) � 369

void GUSIConfiguration::ConfigureHandleAppleEvents(bool handleAppleEvents)
{

if (fHandleAppleEvents != handleAppleEvents) {
fHandleAppleEvents = handleAppleEvents;
GUSISetHook(GUSI_EventHook+kHighLevelEvent, (GUSIHook) (fHandleAppleEvents ? 0 : -1));

}
}



Chapter 10

Context Queues

At all timesthroughitsexistence,aGUSIContext will existin variousqueues:A queue
of all contexts,queuesof contextswaiting on a socketevent,a mutex,or a condition
variable,andsoon. Sinceacontextis oftenin severalqueuessimultaneously, it’ sbetter
to definequeuesnon-intrusively.�
GUSIContextQueue.h378���

#ifndef _GUSIContextQueue_
#define _GUSIContextQueue_

#ifndef GUSI_SOURCE

typedef struct GUSIContextQueue GUSIContextQueue;
#else

#include <stdlib.h>

�
Namedroppingfor file GUSIContextQueue380�
�
Definitionof classGUSIContextQueue 381�
�
Inline memberfunctionsfor classGUSIContextQueue 390�

#endif /* GUSI_SOURCE*/

#endif /* _GUSIContextQueue_ */

�
GUSIContextQueue.cp379���

#include "GUSIInternal.h"

#define GUSI_DIAG GUSI_DIAG_CAUTIOUS
#include "GUSIDiag.h"

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

#include <string.h>

#include <Memory.h>

�
Implementationof contextqueues385�

111



10.1 Definition of contextqueues

We’d like to avoid havingto includeGUSIContext here,for reasonsthat shouldbe
ratherobvious.�
Namedroppingfor file GUSIContextQueue380��� (378)

class GUSIContext;

TheclassGUSIContextQueue triesto presentan interfacethatis a subsetof what
C++ standardlibrary list templateclassesoffer.�
Definitionof classGUSIContextQueue 381��� (378)

class GUSIContextQueue {
public:

GUSIContextQueue();
˜GUSIContextQueue();

bool 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 382�

private:�
Privatissimaof GUSIContextQueue 383�

};

Wedefinea forwarditerator, butno reverseiterator.�
Defineiterator for GUSIContextQueue 382��� (381)

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 396�

};

iterator begin();
iterator end();



10.2 Implementation of contextqueues

Efficiencyof contextqueuesis quite important,sowe providea customallocatorfor
queueelements.�
Privatissimaof GUSIContextQueue 383��� (381) 389�

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 384�

};

Elementsareallocatedin blocksof increasingsize.�
Privatissimaof GUSIContextQueue::element 384��� (383)

struct header {
short fFree;
short fMax;
header *fNext;

};
static header * sBlocks;

�
Implementationof contextqueues385��� (379) 386�

GUSIContextQueue::element::header * GUSIContextQueue::element::sBlocks = 0;



operator new mustbepreparedto allocatea newblock.�
Implementationof contextqueues385��	�� (379) � 385 387�

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 e;
}

To avoid borderlinecases,operator delete only deletesa block if thereare
enoughotherfreeelements.�
Implementationof contextqueues385��	�� (379) � 386 391�

void GUSIContextQueue::element::operator delete(void * elem, size_t)
{

header * h = static_cast<header *>(elem);
header * b;
header * p = 0;

for (b = sBlocks; b; b = b->fNext)
if (h > b && h < b+b->fMax) {

memset(h, 0, sizeof(header));
if (++b->fFree == b->fMax-1) {�

Deleteb if enoughfreeelementsremain388�
}
return;

}
// Can’t reach

}



�
Deleteb if enoughfreeelementsremain388��� (387)

int sum = 0;
for (header * s = sBlocks; s; s = s->fNext)

if (s != b)
if ((sum += s->fFree) > 32) {

if (p)
p->fNext = b->fNext;

else
sBlocks = b->fNext;

DisposePtr(reinterpret_cast<Ptr>(b));

break;
}

A GUSIContextQueue is a singlelinked list with a separatebackpointer.�
Privatissimaof GUSIContextQueue 383��	�� (381) � 383

element * fFirst;
element * fLast;

�
Inline memberfunctionsfor classGUSIContextQueue 390��� (378) 392�

inline GUSIContextQueue::GUSIContextQueue()
: fFirst(0), fLast(0)

{
}

�
Implementationof contextqueues385��	�� (379) � 387 393�

GUSIContextQueue::˜GUSIContextQueue()
{

while (!empty())
pop_front();

}



Noneof thememberfunctionsareverylarge,sowe’ll inline them.�
Inline memberfunctionsfor classGUSIContextQueue 390��	
� (378) � 390 397�

inline bool GUSIContextQueue::empty()
{

return !fFirst;
}

inline GUSIContext * GUSIContextQueue::front() const
{

return fFirst ? fFirst->fContext : reinterpret_cast<GUSIContext *>(0);
}

inline GUSIContext * GUSIContextQueue::back() const
{

return fLast ? fLast->fContext : reinterpret_cast<GUSIContext *>(0);
}

inline void GUSIContextQueue::push_front(GUSIContext * context)
{

fFirst = 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;

}
}

Making remove() inline aswell wouldprobablypushthingstoo far, though.�
Implementationof contextqueues385��	�� (379) � 391 394�

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)) // Delete last element

fLast = prev;
delete cur;

return;
} else

prev = cur;
}

}



I’ d loveto havepush back inline, but it doesn’tseemto work.�
Implementationof contextqueues385��	�� (379) � 393 395�

void GUSIContextQueue::push_back(GUSIContext * context)
{

element * e = new element(context);
if (fLast)

fLast->fNext = e;
else

fFirst = e;
fLast = e;

}

Wakeup() is theonly contextspecificoperation.�
Implementationof contextqueues385��	�� (379) � 394

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 is justawrapperfor aGUSIContextQueue::elem ent .�
Privatissimaof GUSIContextQueue::iterator 396��� (382)

element * fCurrent;

iterator(element * elt) : fCurrent(elt) {}
iterator() : fCurrent(0) {}

Theconstructorsarenotpublic,soonly begin() andend() call them.�
Inline memberfunctionsfor classGUSIContextQueue 390��	�� (378) � 392 398�

inline GUSIContextQueue::iterator GUSIContextQueue::begin()
{

return iterator(fFirst);
}

inline GUSIContextQueue::iterator GUSIContextQueue::end()
{

return iterator();
}



�
Inline memberfunctionsfor classGUSIContextQueue 390��	
� (378) � 397

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,CacheComputing’sdebugging
console.FormoreinformationaboutDCon,seeCacheComputing’ssiteathttp://www.cache-compu ting.c om/pro ducts/ dcon/ .

All instancesof GUSIDConSocket arecreatedby theGUSIDConDevice singleton,
sothereis nopoint in exportingtheclassitself.�
GUSIDCon.h399���

#ifndef _GUSIDCon_
#define _GUSIDCon_

#ifdef GUSI_INTERNAL

#include "GUSIDevice.h"

�
Definitionof classGUSIDConDevice 401�
�
Inline memberfunctionsfor classGUSIDConDevice 405�

#endif /* GUSI_INTERNAL */

#endif /* _GUSIDCon_ */

�
GUSIDCon.cp400���

#include "GUSIInternal.h"
#include "GUSIDCon.h"
#include "GUSIBasics.h"
#include "GUSIDiag.h"

#include <fcntl.h>
#include <stddef.h>

#include <DCon.h>

�
Definitionof classGUSIDConSocket 402��
Memberfunctionsfor classGUSIDConDevice 403��
Memberfunctionsfor classGUSIDConSocket 408�
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11.1 Definition of GUSIDConDev ic e

GUSIDConDevice is a singletonsubclassof GUSIDevice .�
Definitionof classGUSIDConDevice 401��� (399)

class GUSIDConDevice : public GUSIDevice {
public:

static GUSIDConDevice * Instance();
virtual bool Want(GUSIFileToken & file);
virtual GUSISocket * open(GUSIFileToken & file, int flags);

protected:
GUSIDConDevice() {}
static GUSIDConDevice * sInstance;

};

11.2 Definition of GUSIDConSoc ke t

A GUSIDConSocket writesto theconsoleor to a file.�
Definitionof classGUSIDConSocket 402��� (400)

class GUSIDConSocket :
public GUSISocket

{
char * fLog;

public:
GUSIDConSocket(const char * log);
˜GUSIDConSocket();�
Overriddenmemberfunctionsfor GUSIDConSocket 409�

};

11.3 Implementation of GUSIDConDev ic e

You canuseGUSIDConSocket s directly from C++, but the usualway to usethemis
to call GUSIwithDConSockets to have"Dev:DCon" and"Dev:DCon:xxx" mappedto
them.�
Memberfunctionsfor classGUSIDConDevice 403��� (400) 404�

extern "C" void GUSIwithDConSockets()
{

GUSIDeviceRegistry::Instance()->AddDevice(GUSIDConDevice::Instance() );
}

�
Memberfunctionsfor classGUSIDConDevice 403��	�� (400) � 403 406�

GUSIDConDevice * GUSIDConDevice::sInstance = nil;

�
Inline memberfunctionsfor classGUSIDConDevice 405��� (399)

inline GUSIDConDevice * GUSIDConDevice::Instance()
{

if (!sInstance)
sInstance = new GUSIDConDevice;

return sInstance;
}



GUSIDConDevice will handleonly theopenrequest.�
Memberfunctionsfor classGUSIDConDevice 403��	
� (400) � 404 407�

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 lackof memory.�
Memberfunctionsfor classGUSIDConDevice 403��	
� (400) � 406

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 GUSIDConSock et

Theimplementationof GUSIDConSocket is trivial.
�
Memberfunctionsfor classGUSIDConSocket 408��� (400) 410�

GUSIDConSocket::GUSIDConSocket(const char * log)
: fLog(nil)

{
if (log)

fLog = strcpy(new char[strlen(log)+1], log);
}
GUSIDConSocket::˜GUSIDConSocket()
{

delete fLog;
}

ReadalwaysreturnsEOF.�
Overriddenmemberfunctionsfor GUSIDConSocket 409��� (402) 411�

virtual ssize_t read(const GUSIScatterer & buffer);

�
Memberfunctionsfor classGUSIDConSocket 408��	
� (400) � 408 412�

ssize_t GUSIDConSocket::read(const GUSIScatterer &)
{

return 0;
}

Writesgettranslatedinto their DConequivalents.�
Overriddenmemberfunctionsfor GUSIDConSocket 409��	�� (402) � 409 413�

virtual ssize_t write(const GUSIGatherer & buffer);



�
Memberfunctionsfor classGUSIDConSocket 408��	�� (400) � 410 414�

ssize_t GUSIDConSocket::write(const GUSIGatherer & buffer)
{

dfprintf(fLog, "%.*s", buffer.Length(), buffer.Buffer());
return buffer.Length();

}

DConsocketsimplementsimplecalls.�
Overriddenmemberfunctionsfor GUSIDConSocket 409��	
� (402) � 411 415�

virtual bool Supports(ConfigOption config);

�
Memberfunctionsfor classGUSIDConSocket 408��	�� (400) � 412 416�

bool GUSIDConSocket::Supports(ConfigOption config)
{

return config == kSimpleCalls;
}

As thenamesays,DConsocketsareconsolish.�
Overriddenmemberfunctionsfor GUSIDConSocket 409��	
� (402) � 413

virtual int isatty();

�
Memberfunctionsfor classGUSIDConSocket 408��	�� (400) � 414

int GUSIDConSocket::isatty()
{

return 1;
}



Chapter 12

Timing functions

Thissectiondefinesmechanismsto measuretime. Thebasicmechanismis GUSITimer
whichcanwakeupa GUSIContext atsomelatertime.�
GUSITimer.h417���

#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>
#include <sys/time.h>
#include <inttypes.h>

#include <MacTypes.h>
#include <Timer.h>
#include <Math64.h>

�
Definitionof classGUSITime 419��
Definitionof classGUSITimer 420�

#endif /* GUSI_SOURCE*/

#endif /* _GUSITimer_ */
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�
GUSITimer.cp418���

#include "GUSIInternal.h"
#include "GUSITimer.h"
#include "GUSIContext.h"
#include "GUSIDiag.h"

#include <errno.h>

�
Memberfunctionsfor classGUSITime 421��
Memberfunctionsfor classGUSITimer 429�



12.1 Definition of timing

GUSITime is an universal(if somewhatcostly) format for the largevarietyof timing
formatsusedin MacOSandPOSIX.�
Definitionof classGUSITime 419��� (417)

class GUSITime {
public:

enum Format {seconds, ticks, msecs, usecs, nsecs};

#if !TYPE_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 a time managertaskthatwakesupa GUSIContext .�
Definitionof classGUSITimer 420��� (417)

#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) != 0; }
virtual void Wakeup();
void Kill();

struct Queue {
GUSITimer * fTimer;
GUSIContext * fContext;

Queue() : fTimer(0) {}
};

QElem * Elem() { return reinterpret_cast<QElem *>(&this->qLink); }
protected:

Queue * fQueue;
GUSITimer * fNext;

class TimerQueue : public GUSISpecificData<Queue,GUSIKillTimers> {
public:

˜TimerQueue();
};

static TimerQueue sTimerQueue;
static TimerUPP sTimerProc;

};
#if PRAGMA_ALIGN_SUPPORTED
#pragma options align=reset
#endif



12.2 Implementation of GUSITime

Theconstructorsneedvariousmultiplicators.�
Memberfunctionsfor classGUSITime 421��� (418) 422�

#if !TYPE_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 msecs:
fTime = S64Multiply(val, S64Set(1000000));
break;

case usecs:
fTime = S64Multiply(val, S64Set(1000));
break;

case nsecs:
fTime = val;
break;

}
}

Thestructconstructorsaresimplearithmetic.�
Memberfunctionsfor classGUSITime 421��	�� (418) � 421 423�

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);
}



Thebasicgetoperationis theonereturningan int64 t .�
Memberfunctionsfor classGUSITime 421��	�� (418) � 422 424�

int64_t GUSITime::Get64(Format format)
{

switch (format) {
case seconds:

return S64Div(fTime, S64Set(1000000000));
case ticks:

return S64Div(fTime, S64Set(16666667));
case msecs:

return S64Div(fTime, S64Set(1000000));
case usecs:

return S64Div(fTime, S64Set(1000));
default:
case nsecs:

return fTime;
}

}

The struct castsbreakdown the valueinto secondsanda remainder. For some
reason,S64Divideis notdefinedfor nativefunctions.�
Memberfunctionsfor classGUSITime 421��	�� (418) � 423 425�

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;
}



Weconstructa struct tm via LongSecondsToDate .�
Memberfunctionsfor classGUSITime 421��	�� (418) � 424 426�

GUSITime::operator tm()
{

tm t;
LongDateRec ldr;
LongDateTime ldt;

ldt = Get64(seconds);
LongSecondsToDate(&ldt, &ldr);
t.tm_sec = ldr.ld.second;
t.tm_min = ldr.ld.minute;
t.tm_hour = ldr.ld.hour;
t.tm_mday = ldr.ld.day;
t.tm_mon = ldr.ld.month-1;
t.tm_year = ldr.ld.year-1900;
t.tm_wday = ldr.ld.dayOfWeek-1;
t.tm_yday = ldr.ld.dayOfYear-1;
t.tm_isdst = -1;

return t;
}

Constructinga GUSITime from a struct tm is a bit trickier becausefield values
arenot guaranteedto bein rangeandLongDateToSeconds is not infinitely tolerant.�
Memberfunctionsfor classGUSITime 421��	�� (418) � 425 427�

GUSITime::GUSITime(const tm & t)
{

LongDateRec ldr;
LongDateTime ldt;

ldr.ld.era = 0;
ldr.ld.year = t.tm_year+1900;
ldr.ld.month = t.tm_mon+1;
ldr.ld.day = t.tm_mday ? t.tm_mday : 1;
ldr.ld.hour = t.tm_hour>=0 ? t.tm_hour : 0;
ldr.ld.minute = t.tm_min>=0 ? t.tm_min : 0;
ldr.ld.second = t.tm_sec>=0 ? t.tm_sec : 0;

LongDateToSeconds(&ldr, &ldt);
if (!t.tm_mday)

ldt = S64Subtract(ldt, S64Set(86400));
if (t.tm_hour < 0)

ldt = S64Add(ldt, S64Multiply(S64Set(t.tm_hour), S64Set(3600)));
if (t.tm_min < 0)

ldt = S64Add(ldt, S64Multiply(S64Set(t.tm_min), S64Set(60)));
if (t.tm_sec < 0)

ldt = S64Add(ldt, S64Set(t.tm_sec));

Construct(ldt, seconds);
}



To calculatethecurrenttime,weneedto combineGetDateTime , whichgivessec-
ondssince1904,with Microseconds , whichgivesmicrosecondssincestartup.�
Memberfunctionsfor classGUSITime 421��	�� (418) � 426 428�

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)), usecs);

}
{

MachineLocation loc;
ReadLocation(&loc);
int32_t delta = loc.u.gmtDelta & 0x00FFFFFF;
if (delta & 0x00800000)

delta |= 0xFF000000;
zone = GUSITime(delta, seconds);
sTimeZone.tz_minuteswest = zone.Get(seconds) / 60;
sTimeZone.tz_dsttime = (loc.u.gmtDelta & 0xFF000000) != 0;

}
s -= zone;
sTimeOffset = s - us;

return s;
} else {

UnsignedWide us;
Microseconds(&us);
GUSITime t(UInt64ToSInt64(UnsignedWideToUInt64(us)), usecs);

return S64Add(int64_t(t), sTimeOffset);
}

}



Thetime zoneis cachedby Now() .�
Memberfunctionsfor classGUSITime 421��	�� (418) � 427

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 wakesup thecontext.�
Memberfunctionsfor classGUSITimer 429��� (418) 430�

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 theassociatedcontext.�
Memberfunctionsfor classGUSITimer 429��	�� (418) � 429 431�

void GUSITimer::Wakeup()
{

Context()->Wakeup();
}



Whena processterminates,all remainingtimersgetdestroyed.�
Memberfunctionsfor classGUSITimer 429��	�� (418) � 430 432�

GUSITimer::TimerQueue::˜TimerQueue()
{

GUSIContext::LiquidateAll();
}

void GUSIKillTimers(void * timers)
{

GUSITimer::Queue * q = static_cast<GUSITimer::Queue *>(timers);

while (q->fTimer)
q->fTimer->Kill();

delete q;
}

Onconstructingthefirst GUSITimer in aprogram,we initialize sTimerProc .�
Memberfunctionsfor classGUSITimer 429��	�� (418) � 431 433�

TimerUPP GUSITimer::sTimerProc = (TimerUPP)0;
GUSITimer::TimerQueue GUSITimer::sTimerQueue;

GUSITimer::GUSITimer(bool wakeup, GUSIContext * context)
{

if (!context)
context = GUSIContext::Current();

if (wakeup) {
if (!sTimerProc)

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;

}

Wesupportbothnormaltiming anddrift freetimers.�
Memberfunctionsfor classGUSITimer 429��	�� (418) � 432 434�

void GUSITimer::Sleep(long ms, bool driftFree)
{

if (!driftFree)
tmWakeUp = 0;

PrimeTime(Elem(), ms);
}



Upondestruction,we removethe time managertask. The fQueue elementserves
asa flag sowedon’t getkilled twice.�
Memberfunctionsfor classGUSITimer 429��	�� (418) � 433

void GUSITimer::Kill()
{

if (!fQueue) // We are 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 descriptors to sockets

POSIX routinesdo not, of course,operateon GUSISockets but on numericalde-
scriptors. The GUSIDescriptorTable singletonmapsbetweendescriptorsandtheir
GUSISockets .�
GUSIDescriptor.h435���

#ifndef _GUSIDescriptor_
#define _GUSIDescriptor_

#ifdef GUSI_SOURCE

#include "GUSISocket.h"

�
Definitionof classGUSIDescriptorTable 437�
�
Hooksfor ANSIlibrary interfaces441�
�
Inline memberfunctionsfor classGUSIDescriptorTable 452�

#endif /* GUSI_SOURCE*/

#endif /* _GUSIDescriptor_ */

�
GUSIDescriptor.cp436���

#include "GUSIInternal.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 438�
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13.1 Definition of GUSIDescr ip to rT able

A GUSIDescriptorTable is anothersingletonclass,behavingin manyaspectslike
an arrayof GUSISocket pointers. InstallSocket installsa newsocketinto the ta-
ble, picking the first availableslot with a descriptorgreaterthanor equalto start .
RemoveSocket emptiesoneslot. GUSIDescriptorTable::Lo okupSo cket is a short-
handfor (*GUSIDescriptorTable ::Inst ance() )[fd]�
Definitionof classGUSIDescriptorTable 437��� (435)

class GUSIDescriptorTable {
public:

enum { SIZE = 64 };

static GUSIDescriptorTable * Instance();

int InstallSocket(GUSISocket * sock, int start = 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 439�
};

13.2 Implementation of GUSIDescr ip to rT able

To makesurethat theinstancegetsdestructedif it evergetsconstructed,we keepit in
a staticauto ptr . Am I eleetor what?�
Memberfunctionsfor classGUSIDescriptorTable 438��� (436) 440�

static auto_ptr<GUSIDescriptorTable> sGUSIDescriptorTable;

Oncreation,a GUSIDescriptorTable clearsall descriptors.�
Privatissimaof GUSIDescriptorTable 439��� (437)

GUSISocket * fSocket[SIZE];
int fInvalidDescriptor;
GUSIDescriptorTable();

�
Memberfunctionsfor classGUSIDescriptorTable 438��	�� (436) � 438 442�

GUSIDescriptorTable::GUSIDescriptorTable()
: fInvalidDescriptor(0)

{
}



If noinstanceexistsyet,GUSIDescriptorTable::In stance createsoneandcalls
GUSISetupConsole if thesetupConsole parameteris true.GUSISetupConsole calls
GUSIDefaultSetupCons ole , which first calls GUSISetupConsoleDescr iptors to
set up file descriptors0, 1, and 2, and thencalls GUSISetupConsoleStdio to deal
with thenecessaryinitializationson thestdiolevel.�
Hooksfor ANSIlibrary interfaces441��� (435) 446�

extern "C" {
void GUSISetupConsole();
void GUSIDefaultSetupConsole();
void GUSISetupConsoleDescriptors();
void GUSISetupConsoleStdio();
}

�
Memberfunctionsfor classGUSIDescriptorTable 438��	�� (436) � 440 447��

Defaultimplementationof GUSISetupConsole 443�
GUSIDescriptorTable * GUSIDescriptorTable::Instance()
{

bool sNeedConsoleSetup = true;

if (!sGUSIDescriptorTable.get()) {
sGUSIDescriptorTable = auto_ptr<GUSIDescriptorTable>(new GUSIDescriptorTable());
if (sNeedConsoleSetup) {

sNeedConsoleSetup = false;
GUSISetupConsole();

}
}
return sGUSIDescriptorTable.get();

}

Application programmersmay elect to overrideGUSISetupConsole to do their
own initializations (notably to add further socketfactoriesanddevices),but if they
choseto do so,theygenerallyshouldincludea call to GUSIDefaultSetupCon sole in
their version.�
Defaultimplementationof GUSISetupConsole 443��� (442) 444�

void GUSISetupConsole()
{

GUSIDefaultSetupConsole();
}

Thefile descriptorpartandthestdiopartof theinitializationfunctionalityareusu-
ally handledin differentGUSI sublibraries,thereforewe separatetheminto different
hooks.Therenevershouldbea reasonto overrideGUSIDefaultSetupConso le itself.�
Defaultimplementationof GUSISetupConsole 443��	�� (442) � 443 445�

void GUSIDefaultSetupConsole()
{

GUSISetupConsoleDescriptors();
GUSISetupConsoleStdio();

}



It maybenecessaryto overridethis function(notablyfor MPW support),but this
versioncoversthebasiccase.To avoidanydependenceonNull devicesbeinginstalled
in thedevicetable,wecall theinstancedirectly.�
Defaultimplementationof GUSISetupConsole 443��	�� (442) � 444

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)< 0)
table->InstallSocket(null->open());

if (open("dev:console", O_WRONLY)< 0)
table->InstallSocket(null->open());

}

Destructinga GUSIDescriptorTable maybea bit problematic,asthis mayhave
effectsreachingupinto thestdiolayer. Wethereforefactoroutthestdioaspectsinto the
proceduresStdioClose andStdioFlush which we thencanredefinein other, stdio
library specific,libraries.�
Hooksfor ANSIlibrary interfaces441��	�� (435) � 441

extern "C" {
void GUSIStdioClose();
void GUSIStdioFlush();
}

�
Memberfunctionsfor classGUSIDescriptorTable 438��	�� (436) � 442 448�

void GUSIStdioClose() { }
void GUSIStdioFlush() { }
void GUSISetupConsoleStdio() { }

GUSIDescriptorTable::˜GUSIDescriptorTable()
{

GUSIStdioFlush();
GUSIStdioClose();

for (iterator i = begin(); i != end(); ++i)
RemoveSocket(*i);

}



To keeptherangeof descriptorslotsto searchassmallaspossible,only descriptors
smallerthanfInvalidDescriptor arepotentiallyvalid.�
Memberfunctionsfor classGUSIDescriptorTable 438��	�� (436) � 447 449�

int GUSIDescriptorTable::InstallSocket(GUSISocket * sock, int start)
{

if (start<0 || start >= SIZE)
return GUSISetPosixError(EINVAL);

while (start<fInvalidDescriptor)
if (!fSocket[start])

goto found;
else

++start;
while (start > fInvalidDescriptor)

fSocket[fInvalidDescriptor++] = static_cast<GUSISocket *>(nil);
if (start < SIZE)

++fInvalidDescriptor;
else

return GUSISetPosixError(EMFILE);

found:
fSocket[start] = sock;

sock->AddReference();

return start;
}

�
Memberfunctionsfor classGUSIDescriptorTable 438��	�� (436) � 448 450�

int GUSIDescriptorTable::RemoveSocket(int fd)
{

GUSISocket * sock;

if (fd<0 || fd >= fInvalidDescriptor || !(sock = fSocket[fd]))
return GUSISetPosixError(EBADF);

fSocket[fd] = nil;

sock->RemoveReference();

return 0;
}

�
Memberfunctionsfor classGUSIDescriptorTable 438��	�� (436) � 449 451�

GUSISocket * GUSIDescriptorTable::operator[](int fd)
{

GUSISocket * sock;

if (fd<0 || fd >= fInvalidDescriptor || !(sock = fSocket[fd]))
return GUSISetPosixError(EBADF), static_cast<GUSISocket *>(nil);

else
return sock;

}



�
Memberfunctionsfor classGUSIDescriptorTable 438��	�� (436) � 450

GUSISocket * GUSIDescriptorTable::LookupSocket(int fd)
{

GUSIDescriptorTable * table = Instance();
GUSISocket * sock;

if (fd<0 || fd >= table->fInvalidDescriptor || !(sock = table->fSocket[fd]))
return GUSISetPosixError(EBADF), static_cast<GUSISocket *>(nil);

else
return sock;

}



�
Inline memberfunctionsfor classGUSIDescriptorTable 452��� (435)

class GUSIDescriptorTable::iterator {
public:

iterator(GUSIDescriptorTable * table, int fd = 0) : fTable(table), fFd(fd) {}
GUSIDescriptorTable::iterator & operator++();
GUSIDescriptorTable::iterator operator++(int);
int operator*() { 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, fInvalidDescriptor);
}





Chapter 14

POSIX/SocketWrappers

Now everythingis in placeto definethe POSIX andsocketroutinesthemselves.As
opposedto our usualpractice,we don’t declarethe exportedroutineshere,as they
all havebeendeclaredin unistd.h or sys/socket.h already. Theoneexceptionis
remove , which is declaredin stdio.h , whichwe’d rathernot include.�
GUSIPOSIX.h453���

#ifndef _GUSIPOSIX_
#define _GUSIPOSIX_

#include <signal.h>
#include <errno.h>
#include <sys/time.h>
#include <sys/stat.h>
#include <sys/types.h>
#include <unistd.h>
#include <fcntl.h>
#include <sys/ioctl.h>
#include <utime.h>
#include <netdb.h>
#include <arpa/inet.h>

__BEGIN_DECLS
int remove(const char * path);
__END_DECLS

#endif /* _GUSIPOSIX_ */
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Wetry to distinguishbetweenfunctionsmentionedin thePOSIX.1standard,BSD
functionswhich laterbecamepartof UNIX 98,anda few MPW specificfunctions.�
GUSIPOSIX.cp454���

#include "GUSIInternal.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"
#include "GUSIDiag.h"
#include "GUSINetDB.h"
#include "GUSITimer.h"

#include <LowMem.h>

�
POSIXfunctionwrappers455��
Socketfunctionwrappers487��
MPWfunctionwrappers538�

14.1 Implementation of POSIX wrappers

pipe is in fact a specialcaseof socketpair , but we bypassthedomainregistrybe-
causepipesocketsarenot installedasa domain.�
POSIXfunctionwrappers455��� (454) 456�

int pipe(int * fd)
{

GUSIErrorSaver saveError;
GUSISocketFactory * factory = GUSIPipeFactory::Instance();
GUSIDescriptorTable * table = GUSIDescriptorTable::Instance();
GUSISocket * sock[2];

if (!factory->socketpair(0, 0, 0, sock)) {
if ((fd[0] = 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 sock[0];
delete sock[1];

}
if (!errno)

return GUSISetPosixError(ENOMEM);
else

return -1;
}



fsync synchronizesa socket�
POSIXfunctionwrappers455��	
� (454) � 455 457�

int fsync(int s)
{ �

Translatedescriptors to GUSISocket * sock or return-1 458�
return sock->fsync();

}

close closesonefile descriptorassociatedwith a socketanddeletesthesocketif
this wasthelastdesriptor.�
POSIXfunctionwrappers455��	
� (454) � 456 459�

int close(int s)
{

GUSIDescriptorTable * table = GUSIDescriptorTable::Instance();

return table->RemoveSocket(s);
}

Manyof theotherroutinesarequitestereotypical:Theytranslatetheirfile descrip-
tor argumentto a GUSISocket anddispatchthecall to it.�
Translatedescriptors to GUSISocket * sock or return -1 458��� (456459–65490–501511–16)

GUSISocket * sock = GUSIDescriptorTable::LookupSocket(s);

if (!sock)
return -1;

�
POSIXfunctionwrappers455��	
� (454) � 457 460�

ssize_t read(int s, void *buffer, size_t buflen)
{ �

Translatedescriptors to GUSISocket * sock or return-1 458�
return sock->read(buffer, buflen);

}



�
POSIXfunctionwrappers455��	�� (454) � 459 461�

static ssize_t HandleWriteErrors(ssize_t retval)
{

if (retval == -1)
switch (errno) {
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-1 458�
return HandleWriteErrors(sock->write(buffer, buflen));

}

All requeststo fcntl exceptfor F DUPFDgetdispatchedto thesocket.�
POSIXfunctionwrappers455��	�� (454) � 460 462�

int fcntl(int s, int cmd, ...)
{

va_list arglist;
va_start(arglist, cmd);

�
Translatedescriptors to GUSISocket * sock or return-1 458�

if (cmd == F_DUPFD) {
GUSIDescriptorTable * table = GUSIDescriptorTable::Instance();

return table->InstallSocket(sock, va_arg(arglist, int));
} else

return sock->fcntl(cmd, arglist);
}



dup anddup2 areslightvariationsof thepreceding.�
POSIXfunctionwrappers455��	
� (454) � 461 463�

int dup(int s)
{

GUSIDescriptorTable * table = GUSIDescriptorTable::Instance();

�
Translatedescriptors to GUSISocket * sock or return-1 458�

return table->InstallSocket(sock);
}

int dup2(int s, int s1)
{

GUSIDescriptorTable * table = GUSIDescriptorTable::Instance();

�
Translatedescriptors to GUSISocket * sock or return-1 458�

table->RemoveSocket(s1);
return table->InstallSocket(sock, s1);

}

�
POSIXfunctionwrappers455��	
� (454) � 462 464�

int fstat(int s, struct stat * buf)
{ �

Translatedescriptors to GUSISocket * sock or return-1 458�
return sock->fstat(buf);

}

MacOSsoonwill work with 64 bit file offsets,so off t is definedas a 64 bit
integer.�
POSIXfunctionwrappers455��	
� (454) � 463 465�

off_t lseek(int s, off_t offset, int whence)
{ �

Translatedescriptors to GUSISocket * sock or return-1 458�

return sock->lseek(offset, whence);
}

Wealsoshoulddefinettyname butthatwill haveto wait.�
POSIXfunctionwrappers455��	
� (454) � 464 466�

int isatty(int s)
{ �

Translatedescriptors to GUSISocket * sock or return-1 458�
return sock->isatty();

}



Sleepingis simple,computingtheresttimeis not. Forconvenience,wealsospecial
casesleep(0)asa yield.�
POSIXfunctionwrappers455��	�� (454) � 465 467�

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);
}

Thenextcallsalsoneedtheservicesof GUSIDeviceRegistry . open usedboththe
GUSIDeviceRegistry andtheGUSIDescriptorTable .�
POSIXfunctionwrappers455��	�� (454) � 466 468�

int open(const char * path, int mode, ...)
{

GUSIErrorSaver saveError;
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 (!errno)

return GUSISetPosixError(ENOMEM);
else

return -1;
}

creat is just a specialcasefor open .�
POSIXfunctionwrappers455��	�� (454) � 467 469�

int creat(const char * path, ...)
{

return open(path, O_WRONLY| O_TRUNC| O_CREAT);
}



remove removeafile.�
POSIXfunctionwrappers455��	
� (454) � 468 470�

int remove(const char * path)
{

GUSIDeviceRegistry * factory = GUSIDeviceRegistry::Instance();

return factory->remove(path);
}

unlink is thesameasremove .�
POSIXfunctionwrappers455��	
� (454) � 469 471�

int unlink(const char * path)
{

GUSIDeviceRegistry * factory = GUSIDeviceRegistry::Instance();

return factory->remove(path);
}

rename renamesafile.�
POSIXfunctionwrappers455��	
� (454) � 470 472�

int rename(const char * oldname, const char * newname)
{

GUSIDeviceRegistry * factory = GUSIDeviceRegistry::Instance();

return factory->rename(oldname, newname);
}

stat andlstat , whichultimatelyresolveto thesamefunction,returninformation
aboutthestatusof a file.�
POSIXfunctionwrappers455��	
� (454) � 471 473�

int stat(const char * path, struct stat * buf)
{

GUSIDeviceRegistry * factory = GUSIDeviceRegistry::Instance();

return factory->stat(path, buf, false);
}

int lstat(const char * path, struct stat * buf)
{

GUSIDeviceRegistry * factory = GUSIDeviceRegistry::Instance();

return factory->stat(path, buf, true);
}

chmod changesfile protectionflagsaswell asthis is possibleunderMacOS.�
POSIXfunctionwrappers455��	
� (454) � 472 474�

int chmod(const char * path, mode_t mode)
{

GUSIDeviceRegistry * factory = GUSIDeviceRegistry::Instance();

return factory->chmod(path, mode);
}



utime modifiesa file’smodificationtime.�
POSIXfunctionwrappers455��	�� (454) � 473 475�

int utime(const char * path, const utimbuf * times)
{

GUSIDeviceRegistry * factory = GUSIDeviceRegistry::Instance();

return factory->utime(path, times);
}

access checkstheaccesspermissionsfor a file.�
POSIXfunctionwrappers455��	�� (454) � 474 476�

int access(const char * path, int mode)
{

GUSIDeviceRegistry * factory = GUSIDeviceRegistry::Instance();

return factory->access(path, mode);
}

mkdir andrmdir createanddeletea directory, respectively.�
POSIXfunctionwrappers455��	�� (454) � 475 477�

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 a derivedclassof GUSIDirectory .�
POSIXfunctionwrappers455��	�� (454) � 476 478�

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)) : 0;
}

TheotherdirectoryfunctionsthendispatchontheGUSIDirectory withoutneeding
theGUSIDeviceRegistry . readdir readsthenextdirectoryentry.�
POSIXfunctionwrappers455��	�� (454) � 477 479�

dirent * readdir(DIR * dir)
{

return GUSIDirPtr(*dir)->readdir();
}



telldir savesthecurrentdirectoryposition,seekdir setsit, rewinddirsetsit to
thebeginning.�
POSIXfunctionwrappers455��	
� (454) � 478 480�

long telldir(DIR * dir)
{

return GUSIDirPtr(*dir)->telldir();
}

void seekdir(DIR * dir, long pos)
{

GUSIDirPtr(*dir)->seekdir(pos);
}

void rewinddir(DIR * dir)
{

GUSIDirPtr(*dir)->seekdir(1);
}

closedir closesthedirectorystream.�
POSIXfunctionwrappers455��	
� (454) � 479 481�

int closedir(DIR * dir)
{

delete GUSIDirPtr(*dir);
delete dir;

return 0;
}

chdir changesthedefaultdirectory.�
POSIXfunctionwrappers455��	
� (454) � 480 482�

int chdir(const char * dir)
{

GUSIFileSpec directory(dir);

if (!directory.Error())
(++directory).SetDefaultDirectory();

return GUSISetMacError(directory.Error());
}



getcwd returnsthepathto thedefaultdirectory.�
POSIXfunctionwrappers455��	�� (454) � 481 483�

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);

strcpy(buf, res);

return buf;
}

time returnsthe time in secondssince1904. The MSL versionuses1970; the
presentversionconformsmoreto my Mac traditionalisticoutlook.�
POSIXfunctionwrappers455��	�� (454) � 482 484�

time_t time(time_t * timer)
{

time_t t;

if (!timer)
timer = &t;

GetDateTime(&t);

return t;
}

gettimeofday returnsa somewhatmoreaccuratetime thantime .�
POSIXfunctionwrappers455��	�� (454) � 483 485�

int gettimeofday(struct timeval * tv, struct timezone * tz)
{

*tv = (timeval)GUSITime::Now();
*tz = GUSITime::Zone();

return 0;
}



localtime returnsthelocal time in a brokendownrecord,gmtime doesthesame
with UTC time. Ourversionsmeasurefrom 1904andarethreadsafe.�
POSIXfunctionwrappers455��	
� (454) � 484 486�

extern "C" void GUSIKillTM(void * t)
{

delete reinterpret_cast<tm *>(t);
}

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 parsesa struct tm.�
POSIXfunctionwrappers455��	
� (454) � 485

time_t mktime(struct tm *timeptr)
{

return GUSITime(*timeptr).UGet(GUSITime::seconds);
}

14.2 Implementation of Socketwrappers

getdtablesize returnsthesizeof thedescriptortable.�
Socketfunctionwrappers487��� (454) 488�

int getdtablesize()
{

return GUSIDescriptorTable::SIZE;
}



socket createsa socketandinstallsit in thedescriptortable.�
Socket functionwrappers487��	�� (454) � 487 489�

int socket(int domain, int type, int protocol)
{

GUSIErrorSaver saveError;
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 (!errno)

return GUSISetPosixError(ENOMEM);
else

return -1;
}

socketpair workssimilar to socket , althoughtheopportunityfor problemsis a
bit greater.�
Socket functionwrappers487��	�� (454) � 488 490�

int socketpair(int domain, int type, int protocol, int * sv)
{

GUSIErrorSaver saveError;
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[1] = table->InstallSocket(sock[1])) > -1)
return 0;

else
table->RemoveSocket(sv[0]);

delete sock[0];
delete sock[1];

}
if (!errno)

return GUSISetPosixError(ENOMEM);
else

return -1;
}

bind bindsasocketto a name.�
Socket functionwrappers487��	�� (454) � 489 491�

int bind(int s, const struct sockaddr *name, socklen_t namelen)
{ �

Translatedescriptors to GUSISocket * sock or return-1 458�
return sock->bind((void *) name, namelen);

}



connect connectsasocketto a namedpeer.�
Socketfunctionwrappers487��	�� (454) � 490 492�

int connect(int s, const struct sockaddr *addr, socklen_t addrlen)
{ �

Translatedescriptors to GUSISocket * sock or return-1 458�
return sock->connect((void *) addr, addrlen);

}

listen putsa socketin passivemode.�
Socketfunctionwrappers487��	�� (454) � 491 493�

int listen(int s, int qlen)
{ �

Translatedescriptors to GUSISocket * sock or return-1 458�
return sock->listen(qlen);

}

accept acceptsa connectionfrom anothersocket.�
Socketfunctionwrappers487��	�� (454) � 492 494�

int accept(int s, struct sockaddr *addr, socklen_t *addrlen)
{

GUSIDescriptorTable * table = GUSIDescriptorTable::Instance();

�
Translatedescriptors to GUSISocket * sock or return-1 458�

if (sock = sock->accept(addr, addrlen))
if ((s = table->InstallSocket(sock)) != -1)

return s;
else

delete sock;

return -1;
}

�
Socketfunctionwrappers487��	�� (454) � 493 495�

ssize_t readv(int s, const struct iovec *iov, int count)
{ �

Translatedescriptors to GUSISocket * sock or return-1 458�

return sock->read(GUSIScatterer(iov, count));
}

�
Socketfunctionwrappers487��	�� (454) � 494 496�

ssize_t recv(int s, void *buffer, size_t buflen, int flags)
{ �

Translatedescriptors to GUSISocket * sock or return-1 458�
socklen_t fromlen = 0;

return sock->recvfrom(buffer, buflen, flags, nil, &fromlen);
}



�
Socket functionwrappers487��	�� (454) � 495 497�

ssize_t recvfrom(int s, void *buffer, size_t buflen, int flags, struct sockaddr *from, socklen_t *fromlen)
{ �

Translatedescriptors to GUSISocket * sock or return-1 458�
return sock->recvfrom(buffer, buflen, flags, from, fromlen);

}

�
Socket functionwrappers487��	�� (454) � 496 498�

ssize_t recvmsg(int s, struct msghdr *msg, int flags)
{ �

Translatedescriptors to GUSISocket * sock or return-1 458�
return sock->recvmsg(msg, flags);

}

�
Socket functionwrappers487��	�� (454) � 497 499�

ssize_t writev(int s, const struct iovec *iov, int count)
{ �

Translatedescriptors to GUSISocket * sock or return-1 458�
return HandleWriteErrors(sock->write(GUSIGatherer(iov, count)));

}

�
Socket functionwrappers487��	�� (454) � 498 500�

ssize_t send(int s, const void *buffer, size_t buflen, int flags)
{ �

Translatedescriptors to GUSISocket * sock or return-1 458�

return HandleWriteErrors(sock->sendto(buffer, buflen, flags, nil, 0));
}

�
Socket functionwrappers487��	�� (454) � 499 501�

ssize_t sendto(int s, const void *buffer, size_t buflen, int flags, const struct sockaddr *to, socklen_t tolen)
{ �

Translatedescriptors to GUSISocket * sock or return-1 458�

return HandleWriteErrors(sock->sendto(buffer, buflen, flags, to, tolen));
}

�
Socket functionwrappers487��	�� (454) � 500 502�

ssize_t sendmsg(int s, const struct msghdr *msg, int flags)
{ �

Translatedescriptors to GUSISocket * sock or return-1 458�
return HandleWriteErrors(sock->sendmsg(msg, flags));

}



select is quitecomplex,sowebreakit up. select once pollsall file descriptors
once.�
Socketfunctionwrappers487��	�� (454) � 501 503�

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, e;
bool * canRead;
bool * canWrite;
bool * canExcept;
int count = 0;

for (int s = 0; s < width ; ++s) {
canRead = (readfds && FD_ISSET(s,readfds)) ? &r : nil;
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 (!GUSI_ASSERT_EXTERNAL(sock, ("Socket %d closed in select\n", s)))
return count ? count : -1;

r = w = e = false;
if (sock->select(canRead, canWrite, canExcept))

++count;
if (r)

FD_SET(s,readres);
if (w)

FD_SET(s,writeres);
if (e)

FD_SET(s,exceptres);
}

}

return count;
}

select sleep sleepsaslong ascanSleep allows.�
Socketfunctionwrappers487��	�� (454) � 502 504�

static bool select_sleep(bool canSleep)
{

if (canSleep) {
return GUSIContext::Yield(true);

} else {
GUSITimer sleepTimer;
sleepTimer.Sleep(200);
return GUSIContext::Yield(true);

}
}



select forever keepscallingselect once until oneof thefile descriptorstriggers.�
Socket functionwrappers487��	�� (454) � 503 505�

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 keepscalling select once until oneof thefile descriptorstriggers
or thetimer runsout.�
Socket functionwrappers487��	�� (454) � 504 506�

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 a heavyweight.�
Socketfunctionwrappers487��	�� (454) � 505 511�

int select(int width, fd_set *readfds, fd_set *writefds, fd_set *exceptfds, struct timeval *timeout)
{

bool canSleep;
int count = 0;
fd_set readres; FD_ZERO(&readres);
fd_set writeres; FD_ZERO(&writeres);
fd_set exceptres; FD_ZERO(&exceptres);

�
Checkthat all specifiedfile descriptorsarevalid or return -1 507��
Call pre_select for all file descriptorsanddeterminecanSleep 508�

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 descriptors509��
Copyinternaldescriptorsetsto parameters510�

return count;
}

�
Checkthatall specifiedfile descriptorsarevalid or return -1 507��� (506)

for (int s = 0; s < width ; ++s)
if ( (readfds && FD_ISSET(s,readfds))

|| (writefds && FD_ISSET(s,writefds))
|| (exceptfds && FD_ISSET(s,exceptfds))

)
if (!GUSIDescriptorTable::LookupSocket(s))

return -1;
�
Call pre_select for all file descriptorsanddeterminecanSleep 508��� (506)

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);

if (r || w || e)
canSleep = sock->pre_select(r, w, e) && canSleep;

}



�
Call post_select for all file descriptors509��� (506)

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);

if (r || w || e)
sock->post_select(r, w, e);

}

�
Copyinternaldescriptorsetsto parameters510��� (506)

if (readfds)
*readfds = readres;

if (writefds)
*writefds = writeres;

if (exceptfds)
*exceptfds = exceptres;

�
Socket functionwrappers487��	�� (454) � 506 512�

int getsockname(int s, struct sockaddr *name, socklen_t *namelen)
{ �

Translatedescriptors to GUSISocket * sock or return-1 458�
return sock->getsockname(name, namelen);

}

int getpeername(int s, struct sockaddr *name, socklen_t *namelen)
{ �

Translatedescriptors to GUSISocket * sock or return-1 458�
return sock->getpeername(name, namelen);

}

�
Socket functionwrappers487��	�� (454) � 511 513�

int shutdown(int s, int how)
{ �

Translatedescriptors to GUSISocket * sock or return-1 458�
return sock->shutdown(how);

}

Bit of trivia: ioctl is actuallynot a POSIXfunction.�
Socket functionwrappers487��	�� (454) � 512 514�

int ioctl(int s, unsigned long request, ...)
{

va_list arglist;
va_start(arglist, request);

�
Translatedescriptors to GUSISocket * sock or return-1 458�

return sock->ioctl(request, arglist);
}



Thelengthargumentshouldeventuallybecomea socklen t .�
Socketfunctionwrappers487��	�� (454) � 513 515�

int getsockopt(int s, int level, int optname, void *optval, socklen_t * optlen)
{ �

Translatedescriptors to GUSISocket * sock or return-1 458�
return sock->getsockopt(level, optname, optval, optlen);

}

�
Socketfunctionwrappers487��	�� (454) � 514 516�

int setsockopt(int s, int level, int optname, const void *optval, socklen_t optlen)
{ �

Translatedescriptors to GUSISocket * sock or return-1 458�
return sock->setsockopt(level, optname, (void *) optval, optlen);

}

�
Socketfunctionwrappers487��	�� (454) � 515 517�

int ftruncate(int s, off_t offset)
{ �

Translatedescriptors to GUSISocket * sock or return-1 458�
return sock ? sock->ftruncate(offset) : -1;

}

truncate is implementedin termsof ftruncate .�
Socketfunctionwrappers487��	�� (454) � 516 518�

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 a POSIXfunction,usleep is not.�
Socket functionwrappers487��	�� (454) � 517 519�

void usleep(u_int useconds)
{

GUSIContext::Current()->ClearWakeups();

if (!useconds) {
GUSIContext::Yield(false);

return;
}
GUSITimer * timer = new GUSITimer;
timer->MicroSleep(useconds);
GUSIContext::Yield(true);
delete timer;

return;
}

symlink createsa symboliclink to a file.�
Socket functionwrappers487��	�� (454) � 518 520�

int symlink(const char * path, const char * linkto)
{

GUSIDeviceRegistry * factory = GUSIDeviceRegistry::Instance();

return factory->symlink(path, linkto);
}

readlink readsthecontentsof asymboliclink.�
Socket functionwrappers487��	�� (454) � 519 521�

int readlink(const char * path, char * buf, int bufsize)
{

GUSIDeviceRegistry * factory = GUSIDeviceRegistry::Instance();

return factory->readlink(path, buf, bufsize);
}

inet aton andinet addr convertanaddressstringto aninternetaddress.�
Socket functionwrappers487��	�� (454) � 520 522�

int inet_aton(const char * addr, struct in_addr * ina)
{

in_addr_t a = inet_addr(addr);

if (a == INADDR_NONE)
return 0;

if (ina)
ina->s_addr = a;

return 1;
}

�
Socket functionwrappers487��	�� (454) � 521 523�

in_addr_t inet_addr(const char * addr)
{

return GUSINetDB::Instance()->inet_addr(addr);
}



�
Socketfunctionwrappers487��	�� (454) � 522 524�

char *inet_ntoa(in_addr addr)
{

return GUSINetDB::Instance()->inet_ntoa(addr);
}

�
Socketfunctionwrappers487��	�� (454) � 523 525�

long gethostid()
{

return GUSINetDB::Instance()->gethostid();
}

�
Socketfunctionwrappers487��	�� (454) � 524 526�

int gethostname(char *machname, int buflen)
{

return GUSINetDB::Instance()->gethostname(machname, buflen);
}

�
Socketfunctionwrappers487��	�� (454) � 525 527�

void setprotoent(int stayopen)
{

GUSINetDB::Instance()->setprotoent(stayopen);
}

�
Socketfunctionwrappers487��	�� (454) � 526 528�

void setservent(int stayopen)
{

GUSINetDB::Instance()->setservent(stayopen);
}

�
Socketfunctionwrappers487��	�� (454) � 527 529�

void endprotoent()
{

GUSINetDB::Instance()->endprotoent();
}

�
Socketfunctionwrappers487��	�� (454) � 528 530�

void endservent()
{

GUSINetDB::Instance()->endservent();
}

�
Socketfunctionwrappers487��	�� (454) � 529 531�

hostent *gethostbyaddr(const void * addr, size_t size, int family)
{

return GUSINetDB::Instance()->gethostbyaddr(addr, size, family);
}

�
Socketfunctionwrappers487��	�� (454) � 530 532�

hostent *gethostbyname(const char * name)
{

return GUSINetDB::Instance()->gethostbyname(name);
}



�
Socket functionwrappers487��	�� (454) � 531 533�

protoent *getprotobyname(const char * name)
{

return GUSINetDB::Instance()->getprotobyname(name);
}

�
Socket functionwrappers487��	�� (454) � 532 534�

protoent *getprotobynumber(int proto)
{

return GUSINetDB::Instance()->getprotobynumber(proto);
}

�
Socket functionwrappers487��	�� (454) � 533 535�

protoent *getprotoent()
{

return GUSINetDB::Instance()->getprotoent();
}

�
Socket functionwrappers487��	�� (454) � 534 536�

servent *getservbyname(const char * name, const char * proto)
{

return GUSINetDB::Instance()->getservbyname(name, proto);
}

�
Socket functionwrappers487��	�� (454) � 535 537�

servent *getservbyport(int port, const char * proto)
{

return GUSINetDB::Instance()->getservbyport(port, proto);
}

�
Socket functionwrappers487��	�� (454) � 536

servent *getservent()
{

return GUSINetDB::Instance()->getservent();
}

14.3 Implementation of MPW wrappers

fgetfileinfo andfsetfileinfo manipulatetheMacOStype/creatorcodes.�
MPWfunctionwrappers538��� (454) 539�

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 manipulatesMPW propertiesof files.�
MPWfunctionwrappers538��	�� (454) � 538

int faccess(const char * path, unsigned * cmd, void * arg)
{

GUSIDeviceRegistry * factory = GUSIDeviceRegistry::Instance();

return factory->faccess(path, cmd, arg);
}





Chapter 15

PthreadsWrappers

As opposedto POSIX.1,with which I think I’m reasonablecompetentby now, I have
little practicalexperience,let alonein-depthfamiliarity with Pthreads,soI’m goingby
whatI learnedfrom

� ReadingB. Nicols, D. Buttlar, and JacquelineProulx, Farrell, “PthreadsPro-
gramming”,O’Reilly & Associates

� Takingafew glimpsesatChrisProvenzano’spthreadsimplementation.

� Readingthenews:comp.programming.threadsnewsgroup.

If you believethatI’ vemisunderstoodPthreadsin my implementation,feel freeto
contactme.

As opposedto mostother modules,the headerfiles we’re generatingheredon’t
haveGUSI in its name.�
pthread.h540���

#ifndef _PTHREAD_H_
#define _PTHREAD_H_

#include <sys/cdefs.h>
#include <sys/types.h>
#include <sys/time.h>
#include <GUSIPThread.h>

__BEGIN_DECLS�
Pthreadsfunctiondeclarations552�

__END_DECLS

#endif /* _PTHREAD_H_*/
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�
sched.h541���

#ifndef _SCHED_H_
#define _SCHED_H_

#include <sys/cdefs.h>
/* Required by UNIX 98 */
#include <time.h>

__BEGIN_DECLS�
Schedfunctiondeclarations606�

__END_DECLS

#endif /* _SCHED_H_*/

�
GUSIPThread.h542���

#ifndef _GUSIPThread_
#define _GUSIPThread_

#include <GUSISpecific.h>
#include <GUSIContext.h>
#include <GUSIContextQueue.h>

__BEGIN_DECLS�
Pthreadsdatatypes544�

__END_DECLS

#endif /* _GUSIPThread_ */

�
GUSIPThread.cp543���

#include "GUSIInternal.h"
#include "GUSITimer.h"

#include <pthread.h>
#include <sched.h>

�
Implementationof Pthreadattributemanagement550��
Implementationof Pthreadcreationanddestruction561��
Implementationof Pthreadthreadspecificdata571��
Implementationof Pthreadvaria 579�

15.1 Definition of Pthreadsdata types

A shockingrevelationright at the beginning: A pthread t is in fact a pointer to a
GUSIContext , butnonon-GUSIspecificcodeshalleverknowdetailsaboutthat.�
Pthreadsdatatypes544��� (542) 545�

typedef GUSIContext * pthread_t;

A pthread attr t collectsthreadcreationattributes. This is implementedas a
pointersoit’ seasierto changethesizeof theunderlyingdatastructure.�
Pthreadsdatatypes544��	
� (542) � 544 546�

typedef struct GUSIPThreadAttr * pthread_attr_t;



A pthread key t is a keyto look up threadspecificdata.�
Pthreadsdatatypes544��	�� (542) � 545 547�

typedef GUSISpecific * pthread_key_t;

A pthread once t registerswhethersomeroutinehasrun once. It mustalways
be statically initialized to PTHREADONCEINIT (Although in our implementation,it
doesn’tmatter).�
Pthreadsdatatypes544��	�� (542) � 546 548�

typedef char pthread_once_t;

enum {
PTHREAD_ONCE_INIT= 0

};

A pthread mutex t is a mutualexclusionvariable,implementedasa pointerto
a GUSIContextQueue . For initialization convenience,a 0 valuemeansan unlocked
mutex.No attributesaresupportedsofar.�
Pthreadsdatatypes544��	�� (542) � 547 549�

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,
buthasdifferentsemantics.No attributesaresupportedsofar.�
Pthreadsdatatypes544��	�� (542) � 548

typedef GUSIContextQueue * pthread_cond_t;
typedef void * pthread_condattr_t;

#define PTHREAD_COND_INITIALIZER 0

15.2 PThread Attribute Management

Oncreationof a thread,wecanspecifyvariousattributesvia a threadattribute.�
Implementationof Pthreadattributemanagement 550��� (543) 551�

struct GUSIPThreadAttr {
size_t fStackSize;
enum {

detached = 1 << 0
};
int fFlags;

static GUSIPThreadAttr sDefault;
static pthread_attr_t sDefaultAttr;

};

By default,wegivethreads20K of stackspace.�
Implementationof Pthreadattributemanagement 550��	
� (543) � 550 553�

GUSIPThreadAttr GUSIPThreadAttr::sDefault = { 20480, 0 };
pthread_attr_t GUSIPThreadAttr::sDefaultAttr = &GUSIPThreadAttr::sDefault;

pthread attr init initializesanattributeobjectwith thedefaultvalues.�
Pthreadsfunctiondeclarations552��� (540) 554�

int pthread_attr_init(pthread_attr_t * attr);



�
Implementationof Pthreadattributemanagement550��	�� (543) � 551 555�

int pthread_attr_init(pthread_attr_t * attr)
{

return (*attr = new GUSIPThreadAttr(GUSIPThreadAttr::sDefault))
? 0 : ENOMEM;

}

pthread attr destroy destroysanattributeobject.�
Pthreadsfunctiondeclarations552��	�� (540) � 552 556�

int pthread_attr_destroy(pthread_attr_t * attr);
�
Implementationof Pthreadattributemanagement550��	�� (543) � 553 557�

int pthread_attr_destroy(pthread_attr_t * attr)
{

delete *attr;
*attr = nil;

return 0;
}

Thedetachstatedefineswhethera threadwill bedefinedjoinableor detached.�
Pthreadsfunctiondeclarations552��	�� (540) � 554 558�

enum {
PTHREADS_CREATE_JOINABLE,
PTHREADS_CREATE_DETACHED

};

int pthread_attr_getdetachstate(const pthread_attr_t * attr, int * state);
int pthread_attr_setdetachstate(pthread_attr_t * attr, int state);

�
Implementationof Pthreadattributemanagement550��	�� (543) � 555 559�

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 stacksizedefineshow muchstackspacewill be allocated.Stackoverflows
typically leadto utterlynastycrashes.�
Pthreadsfunctiondeclarations552��	�� (540) � 556 560�

int pthread_attr_getstacksize(const pthread_attr_t * attr, size_t * size);
int pthread_attr_setstacksize(pthread_attr_t * attr, size_t size);



�
Implementationof Pthreadattributemanagement 550��	
� (543) � 557

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 * attr, size_t size)
{

attr[0]->fStackSize = size;

return 0;
}

15.3 Creation and Destruction of PThreads

First,wedefinewrapperto mapthedifferentcallingconventionsof PthreadsandMac-
intoshthreads.�
Pthreadsfunctiondeclarations552��	
� (540) � 558 562�

__BEGIN_DECLS
typedef void * (*GUSIPThreadProc)(void *);
__END_DECLS

�
Implementationof Pthreadcreationanddestruction561��� (543) 563�

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 stuffstheargumentsin a CreateArg andcreatesthecontext.�
Pthreadsfunctiondeclarations552��	
� (540) � 560 564�

int pthread_create(
pthread_t * thread,
const pthread_attr_t * attr, GUSIPThreadProc proc, void * arg);



�
Implementationof Pthreadcreationanddestruction561��	�� (543) � 561 565�

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 er),
new CreateArg(proc, arg),
attr[0]->fStackSize);

switch (thread[0]->Error()) {
case noErr:

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 threadcaneitherbedetached,in which caseit will just go awayafterit’ sdone,
or it canbejoinable,in whichcaseit will wait for pthread join to becalled.�
Pthreadsfunctiondeclarations552��	�� (540) � 562 566�

int pthread_detach(pthread_t thread);
�
Implementationof Pthreadcreationanddestruction561��	�� (543) � 563 567�

int pthread_detach(pthread_t thread)
{

thread->Detach();

return 0;
}

pthread join waitsfor thethreadto dieandoptionallyreturnsits lastwords.�
Pthreadsfunctiondeclarations552��	�� (540) � 564 568�

int pthread_join(pthread_t thread, void **value);
�
Implementationof Pthreadcreationanddestruction561��	�� (543) � 565 569�

int pthread_join(pthread_t thread, void **value)
{

if (thread->Done(true)) {
if (value)

*value = thread->Result();
thread->Liquidate();

return 0;
} else

return ESRCH;
}



pthread exit endstheexistenceof a thread.�
Pthreadsfunctiondeclarations552��	
� (540) � 566 570�

int pthread_exit(void *value);
�
Implementationof Pthreadcreationanddestruction561��	�� (543) � 567

int pthread_exit(void *value)
{

DisposeThread(GUSIContext::Current()->ID(), value, false);

return 0; // Not reached
}

15.4 Pthread thread specificdata

Threadspecificdataoffersapossibilityto quickly look upavaluethatmaybedifferent
for everythread.

pthread key create createsanuniquekeyvisible to all threadsin a process.�
Pthreadsfunctiondeclarations552��	
� (540) � 568 572�

__BEGIN_DECLS
typedef void (*GUSIPThreadKeyDestructor)(void *);
__END_DECLS

int pthread_key_create(pthread_key_t * key, GUSIPThreadKeyDestructor destructor);
�
Implementationof Pthreadthreadspecificdata571��� (543) 573�

int pthread_key_create(pthread_key_t * key, GUSIPThreadKeyDestructor destructor)
{

return (*key = new GUSISpecific(destructor)) ? 0 : ENOMEM;
}

pthread key delete deletesa key, butdoesnotcall anydestructors.�
Pthreadsfunctiondeclarations552��	
� (540) � 570 574�

int pthread_key_delete(pthread_key_t key);
�
Implementationof Pthreadthreadspecificdata571��	�� (543) � 571 575�

int pthread_key_delete(pthread_key_t key)
{

delete key;

return 0;
}

pthread getspecific returnsthethreadspecificvaluefor a key.�
Pthreadsfunctiondeclarations552��	
� (540) � 572 576�

void * pthread_getspecific(pthread_key_t key);
�
Implementationof Pthreadthreadspecificdata571��	�� (543) � 573 577�

void * pthread_getspecific(pthread_key_t key)
{

return GUSIContext::Current()->GetSpecific(key);
}

pthread setspecific setsanewthreadspecificvaluefor a key.�
Pthreadsfunctiondeclarations552��	
� (540) � 574 578�

int pthread_setspecific(pthread_key_t key, void * value);



�
Implementationof Pthreadthreadspecificdata571��	�� (543) � 575

int pthread_setspecific(pthread_key_t key, void * value)
{

GUSIContext::Current()->SetSpecific(key, value);

return 0;
}

15.5 Synchronizationmechanismsof PThreads

Sincewe’reonlydealingwith cooperativethreads,all synchronizationmechanismscan
be implementedusingmeansthatmight look naiveto a studentof computerscience,
but thatactuallywork perfectlywell in ourcase.

We currentlydon’t supportmutexandconditionvariableattributes.To minimize
the amountof codechangesnecessaryinclients,we supportcreatinganddestroying
them,at least.�
Pthreadsfunctiondeclarations552��	�� (540) � 576 580�

int pthread_mutexattr_init(pthread_mutexattr_t * attr);
int pthread_mutexattr_destroy(pthread_mutexattr_t * attr);

�
Implementationof Pthreadvaria 579��� (543) 581�

int pthread_mutexattr_init(pthread_mutexattr_t *)
{

return 0;
}

int pthread_mutexattr_destroy(pthread_mutexattr_t *)
{

return 0;
}

�
Pthreadsfunctiondeclarations552��	�� (540) � 578 582�

int pthread_mutex_init(pthread_mutex_t * mutex, const pthread_mutexattr_t *);
int pthread_mutex_destroy(pthread_mutex_t * mutex);

�
Implementationof Pthreadvaria 579��	�� (543) � 579 583�

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 maycreatethequeueif it wasallocatedstatically. Mutexesareimplemented
asa queueof context,with the frontmostcontextholding the lock. Simpleenough,
isn’t it?�
Pthreadsfunctiondeclarations552��	
� (540) � 580 584�

int pthread_mutex_lock(pthread_mutex_t * mutex);

�
Implementationof Pthreadvaria 579��	�� (543) � 581 585�

int pthread_mutex_lock(pthread_mutex_t * mutex)
{

if (!*mutex)
*mutex = new GUSIContextQueue;

mutex[0]->push(GUSIContext::Current());
while (mutex[0]->front() != GUSIContext::Current())

GUSIContext::Yield(true);
return 0;

}

�
Pthreadsfunctiondeclarations552��	
� (540) � 582 586�

int pthread_mutex_trylock(pthread_mutex_t * mutex);

�
Implementationof Pthreadvaria 579��	�� (543) � 583 587�

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 thequeueandwakesup thenewlock owner.�
Pthreadsfunctiondeclarations552��	
� (540) � 584 588�

int pthread_mutex_unlock(pthread_mutex_t * mutex);

�
Implementationof Pthreadvaria 579��	�� (543) � 585 589�

int pthread_mutex_unlock(pthread_mutex_t * mutex)
{

if (!*mutex || mutex[0]->front() != GUSIContext::Current())
return EPERM; // We don’t hold that lock

mutex[0]->pop();
if (GUSIContext * new_boss = mutex[0]->front())

new_boss->Wakeup();
GUSIContext::Yield(false);
return 0;

}

On to conditionvariableattributes,whichwedon’t reallysupporteither.�
Pthreadsfunctiondeclarations552��	
� (540) � 586 590�

int pthread_condattr_init(pthread_condattr_t * attr);
int pthread_condattr_destroy(pthread_condattr_t * attr);



�
Implementationof Pthreadvaria 579��	�� (543) � 587 591�

int pthread_condattr_init(pthread_condattr_t *)
{

return 0;
}

int pthread_condattr_destroy(pthread_condattr_t *)
{

return 0;
}

Conditionvariablesin somerespectswork verysimilar to mutexes.�
Pthreadsfunctiondeclarations552��	�� (540) � 588 592�

int pthread_cond_init(pthread_cond_t * cond, const pthread_condattr_t *);
int pthread_cond_destroy(pthread_cond_t * cond);

�
Implementationof Pthreadvaria 579��	�� (543) � 589 593�

int pthread_cond_init(pthread_cond_t * cond, const pthread_condattr_t *)
{

*cond = new GUSIContextQueue;

return 0;
}

int pthread_cond_destroy(pthread_cond_t * cond)
{

pthread_cond_broadcast(cond);

delete *cond;
*cond = 0;

return 0;
}

pthread cond wait releasesthemutex,sleepsontheconditionvariable,andreac-
quiresthemutex.�
Pthreadsfunctiondeclarations552��	�� (540) � 590 594�

int pthread_cond_wait(pthread_cond_t * cond, pthread_mutex_t * mutex);

�
Implementationof Pthreadvaria 579��	�� (543) � 591 595�

int pthread_cond_wait(pthread_cond_t * cond, pthread_mutex_t * mutex)
{

if (!*mutex || mutex[0]->front() != GUSIContext::Current())
return EPERM; // We don’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 timeout value (But it still could block indef-
initely trying to reacquirethe mutex). Note that the timeout specifiesan absolute
wakeuptime,not aninterval.�
Pthreadsfunctiondeclarations552��	
� (540) � 592 596�

int pthread_cond_timedwait(
pthread_cond_t * cond, pthread_mutex_t * mutex,
const struct timespec * patience);

�
Implementationof Pthreadvaria 579��	�� (543) � 593 597�

int pthread_cond_timedwait(
pthread_cond_t * cond,
pthread_mutex_t * mutex,
const struct timespec * patience)

{
GUSITimer timer;
if (!*mutex || mutex[0]->front() != GUSIContext::Current())

return EPERM; // We don’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 wakesupacontextfrom thequeue.Sincewetypically still
hold theassociatedmutex,it wouldbeabadidea(thoughnotadisastrousone)to puta
yield in here.�
Pthreadsfunctiondeclarations552��	
� (540) � 594 598�

int pthread_cond_signal(pthread_cond_t * cond);

�
Implementationof Pthreadvaria 579��	�� (543) � 595 599�

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 a theentirequeue(butonly onecontextwill
getthemutex).�
Pthreadsfunctiondeclarations552��	
� (540) � 596 600�

int pthread_cond_broadcast(pthread_cond_t * cond);



�
Implementationof Pthreadvaria 579��	�� (543) � 597 601�

int pthread_cond_broadcast(pthread_cond_t * cond)
{

if (!*cond)
return 0;

cond[0]->Wakeup();

return 0;
}

15.6 Pthread varia

pthread self returnsthecurrentthread.�
Pthreadsfunctiondeclarations552��	�� (540) � 598 602�

pthread_t pthread_self(void);
�
Implementationof Pthreadvaria 579��	�� (543) � 599 603�

pthread_t pthread_self()
{

return GUSIContext::Current();
}

pthread equal comparestwo threadhandles.�
Pthreadsfunctiondeclarations552��	�� (540) � 600 604�

int pthread_equal(pthread_t t1, pthread_t t2);
�
Implementationof Pthreadvaria 579��	�� (543) � 601 605�

int pthread_equal(pthread_t t1, pthread_t t2)
{

return t1 == t2;
}

pthread once callsa routines,guaranteeingthatit will becalledexactlyonceper
process.�
Pthreadsfunctiondeclarations552��	�� (540) � 602

__BEGIN_DECLS
typedef void (*GUSIPThreadOnceProc)(void);
__END_DECLS

int pthread_once(pthread_once_t * once_block, GUSIPThreadOnceProc proc);
�
Implementationof Pthreadvaria 579��	�� (543) � 603 607�

int pthread_once(pthread_once_t * once_block, GUSIPThreadOnceProc proc)
{

if (!*once_block) {
*once_block = 1;
proc();

}
return 0;

}

sched yield yieldstheprocessorfor otherrunnablethreads.�
Schedfunctiondeclarations606��� (541)

int sched_yield();



�
Implementationof Pthreadvaria 579��	�� (543) � 605

int sched_yield()
{

GUSIContext::Yield(false);

return 0;
}





Chapter 16

Signal support

We supportsignalsin thehalf assedway characteristicfor GUSI’s approachto asyn-
chronousissues:Deliveryisverymuchsynchronous,basicallywithin Yield calls.Sig-
nalhandlingbehavioris encapsulatedin theclassesGUSISigContext andGUSISigProcess
whoseinstancesaremanufacturedby a GUSISigFactory .�
GUSISignal.h608���

#ifndef _GUSISIGNAL_
#define _GUSISIGNAL_

#include <signal.h>

#ifdef GUSI_SOURCE�
Definitionof classGUSISigContext 611��
Definitionof classGUSISigProcess 610��
Definitionof classGUSISigFactory 612�

#endif

#endif /* _GUSISIGNAL_ */

�
GUSISignal.cp609���

#include "GUSIInternal.h"
#include "GUSISignal.h"
#include "GUSIDiag.h"
#include "GUSITimer.h"

#include <stdlib.h>
#include <unistd.h>
#include <memory>

GUSI_USING_STD_NAMESPACE

�
Memberfunctionsfor classGUSISigContext 616��
Memberfunctionsfor classGUSISigProcess 623��
Memberfunctionsfor classGUSISigFactory 613�
�
POSIXfunctionsfor signalhandling635�
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16.1 Definition of the signalhandling engine

A GUSISigProcess containstheper-processsignalstate.GetAction andSetAction
manipulatethe action associatedwith a signal, Pending returnsthe set of pending
signals,Post marksa signalaspending(butpossiblyblocked),andRaise executesa
signal(whichwehavedeterminedis not blocked).�
Definitionof classGUSISigProcess 610��� (608)

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 622�

friend class GUSISigFactory;
GUSISigProcess();

};

A GUSISigContext containsthe per-threadsignalstate,primarily blocking info.
To supportpthread kill , we haveout own setof pendingsignals.GetBlocked and
SetBlocked manipulatethesetof blockingsignals,Pending returnsthesetof pending
signals,Post marksasignalaspending(butpossiblyblocked),andRaise executesall
eligiblesignals.�
Definitionof classGUSISigContext 611��� (608)

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 615�
friend class GUSISigFactory;
GUSISigContext(const GUSISigContext * parent);

};



The GUSISigFactory singletoncreatesthe abovetwo classes,allowing a future
extensionto handlemoresignals.�
Definitionof classGUSISigFactory 612��� (608)

class GUSISigFactory {
public:

virtual GUSISigProcess * CreateSigProcess();
virtual GUSISigContext * CreateSigContext(const GUSISigContext * parent);

virtual ˜GUSISigFactory();

static GUSISigFactory * Instance();
static void SetInstance(GUSISigFactory * instance);

protected:
GUSISigFactory() {}

};

16.2 Implementation of the signalhandling engine

TheGUSISigFactory is a straighforwardoverridablesingleton.�
Memberfunctionsfor classGUSISigFactory 613��� (609) 614�

static auto_ptr<GUSISigFactory> sGUSISigFactory;

GUSISigFactory * GUSISigFactory::Instance()
{

if (!sGUSISigFactory.get())
SetInstance(new GUSISigFactory);

return sGUSISigFactory.get();
}

void GUSISigFactory::SetInstance(GUSISigFactory * instance)
{

sGUSISigFactory = auto_ptr<GUSISigFactory>(instance);
}

GUSISigFactory::˜GUSISigFactory()
{
}

To supportmoresignals,overridethesecreatorsto makethemreturnsubclassesof
therequiredclasses.�
Memberfunctionsfor classGUSISigFactory 613��	
� (609) � 613

GUSISigProcess * GUSISigFactory::CreateSigProcess()
{

return new GUSISigProcess;
}

GUSISigContext * GUSISigFactory::CreateSigContext(const GUSISigContext * parent)
{

return new GUSISigContext(parent);
}



GUSISigContext mainlydealswith asetof blockedsignals,whichit inheritsfrom
its parent.�
Privatissimaof GUSISigContext 615��� (611) 617�

sigset_t fPending;
sigset_t fBlocked;

�
Memberfunctionsfor classGUSISigContext 616��� (609) 618�

GUSISigContext::GUSISigContext(const GUSISigContext * parent)
: fPending(0), fBlocked(parent ? parent->fBlocked : 0)

{
}

GUSISigContext::˜GUSISigContext()
{
}

Manysignalscannotbeblocked.CantBlock definesthose.�
Privatissimaof GUSISigContext 615��	
� (611) � 615

virtual sigset_t CantBlock();

�
Memberfunctionsfor classGUSISigContext 616��	�� (609) � 616 619�

inline sigset_t SigMask(int signal) { return 1 << (signal-1); }

sigset_t GUSISigContext::CantBlock()
{

return SigMask(SIGKILL)
| SigMask(SIGSTOP)
| SigMask(SIGILL)
| SigMask(SIGFPE)
| SigMask(SIGSEGV);

}

GetBlocked andSetBlocked takecareof therest.�
Memberfunctionsfor classGUSISigContext 616��	�� (609) � 618 620�

sigset_t GUSISigContext::GetBlocked() const
{

return fBlocked;
}

void GUSISigContext::SetBlocked(sigset_t sigs)
{

fBlocked = sigs & ˜CantBlock();
}



Pending andPost dealwith signalspendingagainstathread(asaresultof pthread kill ).�
Memberfunctionsfor classGUSISigContext 616��	
� (609) � 619 621�

sigset_t GUSISigContext::Pending() const
{

return fPending;
}

void GUSISigContext::ClearPending(sigset_t clear)
{

fPending &= ˜clear;
}

void GUSISigContext::Post(int sig)
{

sigaddset(&fPending, sig);
}

Raise initiatesaseriesof signalexecutionsandreturnstrue if anyof theseshould
interruptaslowsystemcall.�
Memberfunctionsfor classGUSISigContext 616��	
� (609) � 620

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 storesthesignalhandlersandthesetof signalspendingagainst
theprocess.�
Privatissimaof GUSISigProcess 622��� (610) 625�

sigset_t fPending;
struct sigaction fAction[NSIG-1];

�
Memberfunctionsfor classGUSISigProcess 623��� (609) 624�

GUSISigProcess::GUSISigProcess()
: fPending(0)

{
memset(&fAction, 0, sizeof(fAction));

}

GUSISigProcess::˜GUSISigProcess()
{
}

GetAction returnsa signalaction.�
Memberfunctionsfor classGUSISigProcess 623��	�� (609) � 623 626�

struct sigaction & GUSISigProcess::GetAction(int sig)
{

return fAction[sig-1];
}

Someactionscan’tbecaughtand/orignored.CantCatch andCantIgnore report
those.�
Privatissimaof GUSISigProcess 622��	
� (610) � 622 631�

virtual bool CantCatch(int sig);
virtual bool CantIgnore(int sig);



�
Memberfunctionsfor classGUSISigProcess 623��	
� (609) � 624 627�

bool GUSISigProcess::CantCatch(int sig)
{

return (sig == SIGKILL)
|| (sig == SIGSTOP);

}

bool GUSISigProcess::CantIgnore(int sig)
{

return (sig == SIGKILL)
|| (sig == SIGSTOP);

}

int GUSISigProcess::SetAction(int sig, const struct sigaction & act)
{

if (act.sa_handler == SIG_IGN) {
if (CantIgnore(sig))

return GUSISetPosixError(EINVAL);
sigdelset(&fPending, sig);

} else if (act.sa_handler != SIG_DFL) {
if (CantCatch(sig))

return GUSISetPosixError(EINVAL);
}
fAction[sig-1] = act;

return 0;
}

Pending andPost dealwith signalspendingagainsta process(asa resultof kill
or raise ).�
Memberfunctionsfor classGUSISigProcess 623��	
� (609) � 626 629�

sigset_t GUSISigProcess::Pending() const
{

return fPending;
}

void GUSISigProcess::ClearPending(sigset_t clear)
{

fPending &= ˜clear;
}

void GUSISigProcess::Post(int sig)
{

sigaddset(&fPending, sig);�
Wakeup appropriatecontextsto deliversignal628�

}



To wakeup contexts,we maketwo passes:In thefirst pass,we look for contexts
which havethesignalunblocked.If we don’t find any, wewakeup all contextsin the
hopethatoneof themis waiting in a sigwait . This correspondsmoreor lessto the
typicalnonthreadedandthreadedmodelsof threadhandling,respectively.�
Wakeup appropriatecontextsto deliversignal628��� (627)

sigset_t sigmask = SigMask(sig);
bool found = false;
for (GUSIContextQueue::iterator context = GUSIContext::begin(); context != GUSIContext::end(); ++context)

if (!(context->SigContext()->GetBlocked() & sigmask)) {
context->Wakeup();
found = true;

}
if (!found)
for (GUSIContextQueue::iterator context = GUSIContext::begin(); context != GUSIContext::end(); ++context)

context->Wakeup();

Raise , finally, is thefunctionfor whichthewholerestof theengineexists.�
Memberfunctionsfor classGUSISigProcess 623��	�� (609) � 627 632�

bool GUSISigProcess::Raise(int sig, GUSISigContext * context)
{

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 & SA_RESTART);

�
Executethesignalhandler630�

}

Executingan userdefinedsignalhandlerinvolvesa rathercomplicateddanceof
blockingandunblockingsignals.�
Executethesignalhandler630��� (629)

__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 aborttheprocess.�
Privatissimaof GUSISigProcess 622��	
� (610) � 625

virtual bool DefaultAction(int sig, const struct sigaction & act);



�
Memberfunctionsfor classGUSISigProcess 623��	
� (609) � 629

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; // Ignore
default:

_exit(1);
}

return false;
}

16.3 Definition of the signalhandling POSIX functions

A considerablenumberof POSIXfunctionsis concernedwith signalhandling.Many
of themcanprofit from rangecheckingonsignalnumbers.�
Performrangecheckon signo 633��� (635636638)

if (!GUSI_CASSERT_CLIENT(signo>0 && signo<NSIG))
return GUSISetPosixError(EINVAL);

�
Performpthreadsstylerangecheckonsigno 634��� (637)

if (!GUSI_CASSERT_CLIENT(signo>0 && signo<NSIG))
return EINVAL;



First of all, we defineout of line versionsof the signalsetmanipulators,giving
themtheaddedbenefitof a rangecheck.�
POSIXfunctionsfor signalhandling635��� (609) 636�

int (sigaddset)(sigset_t *set, int signo)
{ �

Performrangecheckonsigno 633�
return sigaddset(set, signo);

}

int (sigdelset)(sigset_t *set, int signo)
{ �

Performrangecheckonsigno 633�
return sigdelset(set, signo);

}

int (sigemptyset)(sigset_t *set)
{

return sigemptyset(set);
}

int (sigfillset)(sigset_t *set)
{

return sigfillset(set);
}

int (sigismember)(const sigset_t *set, int signo)
{ �

Performrangecheckonsigno 633�
return sigismember(set, signo);

}

raise postsa signalagainstthecurrentprocess.�
POSIXfunctionsfor signalhandling635��	�� (609) � 635 637�

int raise(int signo)
{ �

Performrangecheckonsigno 633�
GUSIProcess::Instance()->SigProcess()->Post(signo);

return 0;
}

pthread kill postsa signalagainstthespecifiedthread.�
POSIXfunctionsfor signalhandling635��	�� (609) � 636 638�

int pthread_kill(pthread_t thread, int signo)
{

if (!signo)
return thread ? 0 : ESRCH;�

Performpthreadsstylerangecheckon signo 634�
thread->SigContext()->Post(signo);
thread->Wakeup();

return 0;
}



sigaction manipulatesthesignalactiontable.�
POSIXfunctionsfor signalhandling635��	
� (609) � 637 639�

int sigaction(int signo, const struct sigaction * act, struct sigaction * oact)
{ �

Performrangecheckon signo 633�
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 thehistoricalandratherinconvenientAPI for sigaction .�
POSIXfunctionsfor signalhandling635��	
� (609) � 638 640�

__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 signalhandling635��	
� (609) � 639 641�

int sigpending(sigset_t * pending)
{

if (pending)
*pending = GUSIProcess::Instance()->SigProcess()->Pending()

| GUSIContext::Current()->SigContext()->Pending();
return 0;

}



pthread sigmask andsigprocmask manipulatethesignalmask.�
POSIXfunctionsfor signalhandling635��	�� (609) � 640 642�

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, sigset_t * omask)
{

return GUSISetPosixError(pthread_sigmask(how, mask, omask));
}

sigsuspend waitsfor a signalto arrive. This is oneof the few POSIX functions
whichalwaysreturnsanerror.�
POSIXfunctionsfor signalhandling635��	�� (609) � 641 643�

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 a blockedsignal.�
POSIXfunctionsfor signalhandling635��	
� (609) � 642 644�

int sigwait(const sigset_t * sigs, int * signo)
{

if (!GUSI_CASSERT_CLIENT(sigs && signo && !(*sigs & ˜GUSIContext::Blocked())))
return GUSISetPosixError(EINVAL);

GUSIContext::SigWait(*sigs);
const sigset_t cursigs = *sigs & GUSIContext::Pending();
for (*signo = 1; !sigismember(&cursigs, *signo); ++*signo)

;
GUSIContext::Current()->SigContext()->ClearPending(SigMask(*signo) ) ;
GUSIProcess::Instance()->SigProcess()->ClearPending(SigMask(*signo) );

return 0;
}

abort raisesSIGABRTandcalls exit .�
POSIXfunctionsfor signalhandling635��	
� (609) � 643 645�

void abort(void)
{

raise(SIGABRT);

_exit(2);
}

exit is similar to exit , butdoesn’tcall handlersestablishedwith atexit . MPW
alreadyhasa working implementationfor exit .�
POSIXfunctionsfor signalhandling635��	
� (609) � 644 646�

#ifdef __MWERKS__
extern int __aborting;

extern "C" void _exit(int code)
{

__aborting = 1;

exit(code);
}
#endif



To handlealarms,wedefinetheauxiliaryclassGUSIAlarm .�
POSIXfunctionsfor signalhandling635��	�� (609) � 645 647�

class GUSIAlarm : public GUSITimer {
public:

GUSIAlarm(long interval = 0) : GUSITimer(true), fInterval(interval) {}

virtual void Wakeup();
long Restart(long interval = 0);

private:
long fInterval;

};

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 aftera specifiednumberof secondshaselapsed.�
POSIXfunctionsfor signalhandling635��	�� (609) � 646 648�

unsigned int alarm(unsigned int delay)
{

unsigned int togo = 0;

GUSIAlarm * a = sGUSIAlarm.get();
if (a)

togo = static_cast<unsigned int>(a->Restart() / 1000000);
else

sGUSIAlarm = auto_ptr<GUSIAlarm>(a = new GUSIAlarm);
if (a && delay)

a->Sleep(delay*1000);

return togo;
}



ualarm providesa finer resolutionandoptionallyoffersthepossibilityto generate
repeatedsignals.�
POSIXfunctionsfor signalhandling635��	
� (609) � 647

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 (a && delay)

a->MicroSleep(delay);

return togo;
}
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Chapter 17

Mixin Classesfor Sockets

Thissectioncontainssomebuildingblockclassesfor sockets:

� GUSISMBlocking implementstheblocking/nonblockingflag.

� GUSISMState implementsa statevariable.

� GUSISMInputBuffer providesa GUSIBuffer for input.

� GUSISMOutputBuffer providesa GUSIBuffer for output.

� GUSISMAsyncError providesstoragefor asynchronouserrors.

�
GUSISocketMixins.h649���

#ifndef _GUSISocketMixins_
#define _GUSISocketMixins_

#ifdef GUSI_INTERNAL

#include "GUSISocket.h"
#include "GUSIBuffer.h"

#include <fcntl.h>
#include <sys/ioctl.h>

�
Definitionof classGUSISMBlocking 651��
Definitionof classGUSISMState 652��
Definitionof classGUSISMInputBuffer 653��
Definitionof classGUSISMOutputBuffer 654��
Definitionof classGUSISMAsyncError 655�
�
Inline memberfunctionsfor classGUSISMBlocking 656��
Inline memberfunctionsfor classGUSISMState 658��
Inline memberfunctionsfor classGUSISMInputBuffer 660��
Inline memberfunctionsfor classGUSISMOutputBuffer 664��
Inline memberfunctionsfor classGUSISMAsyncError 667�

#endif /* GUSI_INTERNAL */

#endif /* _GUSISocketMixins_ */
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Almostall memberfunctionsareinline, sothisfile is mostlya placeholder.�
GUSISocketMixins.cp650���

#include "GUSIInternal.h"
#include "GUSISocketMixins.h"

17.1 Definition of GUSISocke tMix in s

GUSISMBlocking implementsthefBlocking flagsandtheDoIoctl() andDoFcntl()
variantsto manipulateit. Thesetwo functionswork like their GUSISocket member
function counterparts,but handlethe return valuedifferently: The POSIX function
resultis storedin *result , while the returnvalueindicateswhetherthe requestwas
handled.�
Definitionof classGUSISMBlocking 651��� (649)

class GUSISMBlocking {
public:

GUSISMBlocking();
bool fBlocking;
bool DoFcntl(int * result, int cmd, va_list arg);
bool DoIoctl(int * result, unsigned int request, va_list arg);

};

GUSISMState capturesthestateof asocketoverits lifetime. It startsoutasUnbound.
bind() will put it into Unconnected state,thoughfew socketclassescareaboutthis
distinction. listen() will put it into Listening state.accept() startsa Connected
new socket. connect() puts an Unconnected socketinto Connecting statefrom
whereit emergesConnected . fReadShutdown andfWriteShutdown recordshutdown
promises.�
Definitionof classGUSISMState 652��� (649)

class GUSISMState {
public:

enum State {
Unbound,
Unconnected,
Listening,
Connecting,
Connected,
Closing

};
GUSISMState();
State fState;
bool fReadShutdown;
bool fWriteShutdown;
void Shutdown(int how);

};



GUSISMInputBuffer definestheinputbufferandsomesocketoptionsthatgowith
it. DoGetSockOpt() and DoSetSockOpt() work the sameway as DoFcntl() and
DoIoctl() above.�
Definitionof classGUSISMInputBuffer 653��� (649)

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 DoIoctl(int * result, unsigned int request, va_list arg);
};

GUSISMOutputBuffer definesthe outputbuffer andsomesocketoptionsthat go
with it.�
Definitionof classGUSISMOutputBuffer 654��� (649)

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 storesasynchronouserrorsandmakesthemavailableviagetsockopt .
GetAsyncError returnstheerrorandresetsthestoredvalue.�
Definitionof classGUSISMAsyncError 655��� (649)

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 GUSISocke tMix in s

Becauseall thememberfunctionsaresimpleandcalledin few places,it makessense
to inline them.

All socketsstartoutblocking.�
Inline memberfunctionsfor classGUSISMBlocking 656��� (649) 657�

inline GUSISMBlocking::GUSISMBlocking() : fBlocking(true) {}

For historical reasons,thereis both an ioctl() anda fcntl() interfaceto the
blockingflag.�
Inline memberfunctionsfor classGUSISMBlocking 656��	
� (649) � 656

inline bool GUSISMBlocking::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 GUSISMBlocking::DoIoctl(int * result, unsigned int request, va_list arg)
{

if (request == FIONBIO) {
fBlocking = !*va_arg(arg, int *);
return (*result = 0), true;

}
return false;

}

Socketsstartout asunconnected.�
Inline memberfunctionsfor classGUSISMState 658��� (649) 659�

inline GUSISMState::GUSISMState() :
fState(Unbound), fReadShutdown(false), fWriteShutdown(false) {}

�
Inline memberfunctionsfor classGUSISMState 658��	�� (649) � 658

inline void GUSISMState::Shutdown(int how)
{

if (!(how & 1))
fReadShutdown = true;

if (how > 0)
fWriteShutdown = true;

}

Buffersinitially are8K.�
Inline memberfunctionsfor classGUSISMInputBuffer 660��� (649) 661�

inline GUSISMInputBuffer::GUSISMInputBuffer() : fInputBuffer(8192) {}



getsockopt() is usedto obtainthebuffersize.�
Inline memberfunctionsfor classGUSISMInputBuffer 660��	�� (649) � 660 662�

inline bool GUSISMInputBuffer::DoGetSockOpt(
int * result, int level, int optname,
void *optval, socklen_t *)

{
if (level == SOL_SOCKET&& optname == SO_RCVBUF) {

*(int *)optval = (int)fInputBuffer.Size();

return (*result = 0), true;
}
return false;

}

setsockopt() modifiesthebuffersize.�
Inline memberfunctionsfor classGUSISMInputBuffer 660��	�� (649) � 661 663�

inline bool GUSISMInputBuffer::DoSetSockOpt(
int * result, int level, int optname,
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 memberfunctionsfor classGUSISMInputBuffer 660��	�� (649) � 662

inline bool GUSISMInputBuffer::DoIoctl(int * result, unsigned int request, va_list arg)
{

if (request == FIONREAD) {
*va_arg(arg, long *) = fInputBuffer.Valid();
return (*result = 0), true;

}
return false;

}

GUSISMOutputBuffer worksidenticallyto theinputbuffer.�
Inline memberfunctionsfor classGUSISMOutputBuffer 664��� (649) 665�

inline GUSISMOutputBuffer::GUSISMOutputBuffer() : fOutputBuffer(8192) {}

getsockopt() is usedto obtainthebuffersize.�
Inline memberfunctionsfor classGUSISMOutputBuffer 664��	�� (649) � 664 666�

inline bool GUSISMOutputBuffer::DoGetSockOpt(
int * result, int level, int optname,
void *optval, socklen_t *)

{
if (level == SOL_SOCKET&& optname == SO_SNDBUF) {

*(int *)optval = (int)fOutputBuffer.Size();

return (*result = 0), true;
}
return false;

}



setsockopt() is modifiesthebuffersize.�
Inline memberfunctionsfor classGUSISMOutputBuffer 664��	�� (649) � 665

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 667��� (649) 668�

inline GUSISMAsyncError::GUSISMAsyncError()
: fAsyncError(0)

{
}

Thecentralmemberfunctionsof GUSISMAsyncError areSetAsyncXXXError and
GetAsyncError .�
Inline memberfunctionsfor classGUSISMAsyncError 667��	
� (649) � 667 669�

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 somereason,the CW Pro 4 compilersgeneratedbadcodefor this in some
combination,sowemakeit outof line.�
Inline memberfunctionsfor classGUSISMAsyncError 667��	
� (649) � 668 670�

inline int GUSISMAsyncError::SetAsyncMacError(OSErr error)
{

if (error) {
fAsyncError = GUSIMapMacError(error);

return -1;
}
return 0;

}



DoGetSockOpt only handlesSO ERROR(hi Philippe!).�
Inline memberfunctionsfor classGUSISMAsyncError 667��	�� (649) � 669

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 MacTCP. All instancesof
GUSINullSocket arecreatedby the GUSINullDevice singleton,so thereis no point
in exportingtheclassitself.�
GUSINull.h671���

#ifndef _GUSINull_
#define _GUSINull_

#ifdef GUSI_INTERNAL

#include "GUSIDevice.h"

�
Definitionof classGUSINullDevice 673�
�
Inline memberfunctionsfor classGUSINullDevice 677�

#endif /* GUSI_INTERNAL */

#endif /* _GUSINull_ */

�
GUSINull.cp672���

#include "GUSIInternal.h"
#include "GUSINull.h"
#include "GUSIBasics.h"
#include "GUSIDiag.h"

#include <fcntl.h>
#include <stddef.h>
#include <sys/stat.h>

#include <Devices.h>

�
Definitionof classGUSINullSocket 674��
Memberfunctionsfor classGUSINullDevice 675��
Memberfunctionsfor classGUSINullSocket 681�
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18.1 Definition of GUSINul lD ev ic e

GUSINullDevice is a singletonsubclassof GUSIDevice .�
Definitionof classGUSINullDevice 673��� (671)

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 * sInstance;

};

18.2 Definition of GUSINul lS oc ke t
�
Definitionof classGUSINullSocket 674��� (672)

class GUSINullSocket :
public GUSISocket

{
public:

GUSINullSocket();�
Overriddenmemberfunctionsfor GUSINullSocket 682�

};

18.3 Implementation of GUSINul lD ev ic e

YoucanuseGUSINullSocket s directly from C++,but theusualwayto usethemis to
call GUSIwithNullSockets to have"Dev:Null" mappedto them.�
Memberfunctionsfor classGUSINullDevice 675��� (672) 676�

extern "C" void GUSIwithNullSockets()
{

GUSIDeviceRegistry::Instance()->AddDevice(GUSINullDevice::Instance() );
}

�
Memberfunctionsfor classGUSINullDevice 675��	�� (672) � 675 678�

GUSINullDevice * GUSINullDevice::sInstance = nil;

�
Inline memberfunctionsfor classGUSINullDevice 677��� (671)

inline GUSINullDevice * GUSINullDevice::Instance()
{

if (!sInstance)
sInstance = new GUSINullDevice;

return sInstance;
}



GUSINullDevice will handleonly theopenrequest.�
Memberfunctionsfor classGUSINullDevice 675��	
� (672) � 676 679�

bool GUSINullDevice::Want(GUSIFileToken & file)
{

const char * path = file.Path();

switch (file.WhichRequest()) {
case GUSIFileToken::kWillOpen:
case GUSIFileToken::kWillStat:

return file.StrFragEqual(path+4, "null") && !path[8];
default:

return false;
}

}

Openwill neverfail exceptfor lackof memory.�
Memberfunctionsfor classGUSINullDevice 675��	
� (672) � 678 680�

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;

}



Theonlyoriginalparto anull socket’sreplyto stat andfstat is thedevice/inode.�
Memberfunctionsfor classGUSINullDevice 675��	�� (672) � 679

static int GUSINullStat(struct stat * buf)
{

buf->st_dev = ’dev ’;
buf->st_ino = ’null’;
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;
}

int GUSINullDevice::stat(GUSIFileToken &, struct stat * buf)
{

return GUSINullStat(buf);
}

18.4 Implementation of GUSINul lS oc ke t

Theimplementationof GUSINullSocket is trivial.
�
Memberfunctionsfor classGUSINullSocket 681��� (672) 683�

GUSINullSocket::GUSINullSocket()
{
}

ReadalwaysreturnsEOF.�
Overriddenmemberfunctionsfor GUSINullSocket 682��� (674) 684�

virtual ssize_t read(const GUSIScatterer & buffer);

�
Memberfunctionsfor classGUSINullSocket 681��	�� (672) � 681 685�

ssize_t GUSINullSocket::read(const GUSIScatterer &)
{

return 0;
}

Writesalwayssucceed.�
Overriddenmemberfunctionsfor GUSINullSocket 682��	
� (674) � 682 686�

virtual ssize_t write(const GUSIGatherer & buffer);

�
Memberfunctionsfor classGUSINullSocket 681��	�� (672) � 683 687�

ssize_t GUSINullSocket::write(const GUSIGatherer & buffer)
{

return buffer.Length();
}



Statreturnsourspecialstatblock.�
Overriddenmemberfunctionsfor GUSINullSocket 682��	�� (674) � 684 688�

virtual int fstat(struct stat * buf);

�
Memberfunctionsfor classGUSINullSocket 681��	
� (672) � 685 689�

int GUSINullSocket::fstat(struct stat * buf)
{

return GUSINullStat(buf);
}

Null socketsimplementsimplecalls.�
Overriddenmemberfunctionsfor GUSINullSocket 682��	�� (674) � 686

virtual bool Supports(ConfigOption config);

�
Memberfunctionsfor classGUSINullSocket 681��	
� (672) � 687

bool GUSINullSocket::Supports(ConfigOption config)
{

return config == kSimpleCalls;
}





Chapter 19

The GUSI PipeSocketClass

Pipesandsocketpairsareimplementedwith theGUSIPipeSocket class.TheGUSIPipeFactory
singletoncreatespairsof GUSIPipeSockets .�
GUSIPipe.h690���

#ifndef _GUSIPipe_
#define _GUSIPipe_

#ifdef GUSI_INTERNAL

#include "GUSISocket.h"
#include "GUSIFactory.h"

�
Definitionof classGUSIPipeFactory 692�
�
Inline memberfunctionsfor classGUSIPipeFactory 694�

#endif /* GUSI_INTERNAL */

#endif /* _GUSIPipe_ */

�
GUSIPipe.cp691���

#include "GUSIInternal.h"
#include "GUSIPipe.h"
#include "GUSIBasics.h"
#include "GUSIBuffer.h"

#include <errno.h>

�
Definitionof classGUSIPipeSocket 697��
Inline memberfunctionsfor classGUSIPipeSocket 701��
Memberfunctionsfor classGUSIPipeFactory 693��
Memberfunctionsfor classGUSIPipeSocket 700�
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19.1 Definition of GUSIPip eFac to ry

GUSIPipeFactory is a singletonsubclassof GUSISocketFactory .�
Definitionof classGUSIPipeFactory 692��� (690)

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 eFac to ry
�
Memberfunctionsfor classGUSIPipeFactory 693��� (691) 695�

GUSISocketFactory * GUSIPipeFactory::sInstance = nil;

�
Inline memberfunctionsfor classGUSIPipeFactory 694��� (690)

inline GUSISocketFactory * GUSIPipeFactory::Instance()
{

if (!sInstance)
sInstance = new GUSIPipeFactory;

return sInstance;
}

GUSIPipeFactory is oddin thatsocket is notmeaningful.�
Memberfunctionsfor classGUSIPipeFactory 693��	�� (691) � 693 696�

GUSISocket * GUSIPipeFactory::socket(int, int, int)
{

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



socketpair is meaningful,however.�
Memberfunctionsfor classGUSIPipeFactory 693��	
� (691) � 695

int GUSIPipeFactory::socketpair(int, int, int, GUSISocket * s[2])
{

GUSIErrorSaver saveError;
GUSIPipeSocket * sock[2];

if (s[0] = sock[0] = new GUSIPipeSocket)
if (s[1] = sock[1] = new GUSIPipeSocket) {

sock[0]->SetPeer(sock[1]);
sock[1]->SetPeer(sock[0]);

return 0;
} else

delete s[0];

if (!errno)
return GUSISetPosixError(ENOMEM);

else
return -1;

}

19.3 Definition of GUSIPipe Sock et

A GUSIPipeSocket is implementedwith a simpleGUSIBuffer .�
Definitionof classGUSIPipeSocket 697��� (691)

class GUSIPipeSocket : public GUSISocket {
public:

GUSIPipeSocket();
virtual ˜GUSIPipeSocket();�
Overriddenmemberfunctionsfor GUSIPipeSocket 704��
Peermanagementfor GUSIPipeSocket 698�

protected:�
Privatissimaof GUSIPipeSocket 699�

};

EachGUSIPipeSocket hasa peerwhich is setwith SetPeer .�
Peermanagement for GUSIPipeSocket 698��� (697)

void SetPeer(GUSIPipeSocket * peer);

19.4 Implementation of GUSIPipe Sock et
�
Privatissimaof GUSIPipeSocket 699��� (697) 702�

GUSIRingBuffer fBuffer;
bool fWriteShutdown;
bool fBlocking;
GUSIPipeSocket * fPeer;



�
Memberfunctionsfor classGUSIPipeSocket 700��� (691) 703�

GUSIPipeSocket::GUSIPipeSocket()
: fBuffer(8192), fWriteShutdown(false), fBlocking(true), fPeer(nil)

{
}

Wedon’t havemuchto dowith peersexceptsettingthemandwakingthemup.�
Inline memberfunctionsfor classGUSIPipeSocket 701��� (691)

inline void GUSIPipeSocket::SetPeer(GUSIPipeSocket * peer) { fPeer = peer; }

�
Privatissimaof GUSIPipeSocket 699��	
� (697) � 699 708�

void WakeupPeer();

�
Memberfunctionsfor classGUSIPipeSocket 700��	�� (691) � 700 705�

void GUSIPipeSocket::WakeupPeer()
{

if (fPeer)
fPeer->Wakeup();

}

Currentlyweonly implementthesimplecalls.�
Overriddenmemberfunctionsfor GUSIPipeSocket 704��� (697) 706�

virtual bool Supports(ConfigOption config);

�
Memberfunctionsfor classGUSIPipeSocket 700��	�� (691) � 703 707�

bool GUSIPipeSocket::Supports(ConfigOption config)
{

return config == kSimpleCalls;
}

�
Overriddenmemberfunctionsfor GUSIPipeSocket 704��	
� (697) � 704 711�

virtual ssize_t read(const GUSIScatterer & buffer);

�
Memberfunctionsfor classGUSIPipeSocket 700��	�� (691) � 705 712�

ssize_t GUSIPipeSocket::read(const GUSIScatterer & buffer)
{

size_t len = buffer.Length();

if (!fBuffer.Valid()) {�
Nomoredatain GUSIPipeSocket , checkfor EOFandconsiderwaiting709�

}
fBuffer.Consume(buffer, len);
WakeupPeer();

return (int) len;
}

Sincethereis currently no data, the simpleststrategywon’t work and we need
somethinga bit moreelaborate.�
Privatissimaof GUSIPipeSocket 699��	
� (697) � 702 710�

bool Eof() { return !fPeer || fPeer->fWriteShutdown; }



�
Nomoredatain GUSIPipeSocket , checkfor EOFandconsiderwaiting 709��� (707)

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 699��	�� (697) � 708

bool Shutdown() { return !fPeer || fWriteShutdown; }

�
Overriddenmemberfunctionsfor GUSIPipeSocket 704��	�� (697) � 706 714�

virtual ssize_t write(const GUSIGatherer & buffer);

�
Memberfunctionsfor classGUSIPipeSocket 700��	
� (691) � 707 715�

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 portions713�
}
fPeer->fBuffer.Produce(buffer, buflen, offset);
WakeupPeer();

return (size_t) buffer.Length();
}



Thiscouldgetpainful. Wewrite a portionandthenwait for freebufferspace.�
Toomuchdatain GUSIPipeSocket , considerwriting in portions713��� (712)

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 course,we alsohaveselect() . canWrite will besortof unsatisfactory, since
it saysnothingaboutthesizeof write() possible.�
Overriddenmemberfunctionsfor GUSIPipeSocket 704��	
� (697) � 711 717�

virtual bool select(bool * canRead, bool * canWrite, bool * exception);

�
Memberfunctionsfor classGUSIPipeSocket 700��	�� (691) � 712 716�

bool GUSIPipeSocket::select(bool * canRead, bool * canWrite, bool *)
{

bool cond = false;
if (canRead)

if (*canRead = Eof() || fBuffer.Valid())
cond = true;

if (canWrite)
if (*canWrite = Shutdown() || fPeer->fBuffer.Free())

cond = true;

return cond;
}

Whenwe’redestroyed,weseverthelinks to ourpeer.�
Memberfunctionsfor classGUSIPipeSocket 700��	�� (691) � 715 718�

GUSIPipeSocket::˜GUSIPipeSocket()
{

if (fPeer)
fPeer->fPeer = nil;

WakeupPeer();
}

Somesimilar functionsarenecessaryfor shutdown() .�
Overriddenmemberfunctionsfor GUSIPipeSocket 704��	
� (697) � 714

virtual int shutdown(int how);



�
Memberfunctionsfor classGUSIPipeSocket 700��	
� (691) � 716

int GUSIPipeSocket::shutdown(int how)
{

if (how) // write
fWriteShutdown = true;

if (!(how & 1)) // read
if (fPeer)

fPeer->fWriteShutdown = true;

return 0;
}





Chapter 20

TCP/IP shared infrastructur e

BoththeMacTCPandtheforthcomingopentransportimplementationof TCP/IPsock-
etsshareacommonregistry.�
GUSIInet.h719���

#ifndef _GUSIInet_
#define _GUSIInet_

#ifdef GUSI_SOURCE

#include <sys/cdefs.h>

__BEGIN_DECLS�
Definitionof GUSIwithInetSockets 721�

__END_DECLS

#ifdef GUSI_INTERNAL

#include "GUSIFactory.h"

extern GUSISocketTypeRegistry gGUSIInetFactories;

#endif /* GUSI_INTERNAL */

#endif /* GUSI_SOURCE*/

#endif /* _GUSIInet_ */
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�
GUSIInet.cp720���

#include "GUSIInternal.h"
#include "GUSIInet.h"
#include "GUSIMTInet.h"
#include "GUSIOpenTransport.h"
#include "GUSIOTInet.h"

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

GUSISocketTypeRegistry gGUSIInetFactories(AF_INET, 8);

�
Implementationof GUSIwithInetSockets 722�

�
Definitionof GUSIwithInetSockets 721��� (719)

void GUSIwithInetSockets();

�
Implementationof GUSIwithInetSockets 722��� (720)

void GUSIwithInetSockets()
{

if (GUSIOTFactory::Initialize())
GUSIwithOTInetSockets();

else
GUSIwithMTInetSockets();

}



Chapter 21

Converting BetweenNamesand
IP Addr esses

TheGUSINetDB classcoordinatesaccessto thedomainnameserverdatabase.
TheGUSIServiceDB classis responsiblefor a databaseof TCP/IPservicenameto

portnumbermappings.
The hostent and servent classesaresomewhatinconvenientto setup as they

referenceextrachunksof memory, sowedefinethewrapperclassesGUSIhostent and
GUSIservent .�
GUSINetDB.h723���

#ifndef _GUSINetDB_
#define _GUSINetDB_

#ifdef GUSI_SOURCE
#include "GUSISpecific.h"

#include <sys/types.h>
#include <netdb.h>
#include <arpa/inet.h>

�
Definitionof classGUSIhostent 733��
Definitionof classGUSIservent 734��
Definitionof classGUSIServiceDB 730��
Definitionof classGUSINetDB 725�

#ifdef GUSI_INTERNAL

�
Inline memberfunctionsfor classGUSIServiceDB 752�

#endif /* GUSI_INTERNAL */

#endif /* GUSI_SOURCE*/

#endif /* _GUSINetDB_ */

225



�
GUSINetDB.cp724���

#include "GUSIInternal.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 736��
Memberfunctionsfor classGUSIServiceDB 750��
Memberfunctionsfor classGUSIhostent 760��
Memberfunctionsfor classGUSIservent 761�

21.1 Definition of GUSINetDB
�
Definitionof classGUSINetDB 725��� (723)

class GUSINetDB {
public:�

Constructinginstancesof GUSINetDB 726��
GUSINetDB hostdatabase727��
GUSINetDB servicedatabase728��
GUSINetDB protocoldatabase729�

protected:
GUSINetDB();
virtual ˜GUSINetDB() {}�
Privatissimaof GUSINetDB 735�

};

GUSINetDB is asingleton,butusuallyinstantiatedby aninstanceof aderivedclass.�
Constructinginstancesof GUSINetDB 726��� (725)

static GUSINetDB * Instance();

Thepublic interfaceof GUSINetDB consistsof threeareas.Thefirst setof calls is
concernedwith hostnamesandIP numbers.�
GUSINetDB hostdatabase727��� (725)

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 concernedwith TCPandUDPservices.�
GUSINetDB servicedatabase728��� (725)

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 callsconcernedwith protocols.�
GUSINetDB protocoldatabase729��� (725)

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 GUSIServ ic eDB

GUSIServiceDB is a singleton,usedas a primitive iterator. The semanticsof these
iteratorsconformonly verysuperficiallyto realiterators:

� Only a singleinstanceof theiteratoris supported.
� Comparisonoperatorsall compareagainstend() , nomatterwhatargumentsare

passed.
�
Definitionof classGUSIServiceDB 730��� (723)

extern "C" void GUSIKillServiceDBData(void * entry);

class GUSIServiceDB {
public:

static GUSIServiceDB * Instance();�
IteratingovertheGUSIServiceDB 731�

protected:
static GUSIServiceDB * sInstance;

GUSIServiceDB() {}
virtual ˜GUSIServiceDB() {}

friend void GUSIKillServiceDBData(void * entry);

�
Internal iterator protocolof GUSIServiceDB 732�

};

Iteratingis accomplishedby a public interfaceconformingto STL iteratorproto-
cols.�
IteratingovertheGUSIServiceDB 731��� (730)

class iterator {
public:

inline bool operator==(const iterator & other);
inline bool operator!=(const iterator & other);
inline iterator & operator++();
inline servent * operator*();

};
inline static iterator begin();
inline static iterator end();



This interfacedoesnot accessany dataelementsin the iterator, but directly calls
throughto a privateinterfacein theGUSIServiceDB , whichexplainsthelimitationsin
theiteratorimplementation.�
Internal iterator protocolof GUSIServiceDB 732��� (730)

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 mayneeda lot of data,soweallocatethenamedatadynamically.�
Definitionof classGUSIhostent 733��� (723)

class GUSIhostent : public hostent {
public:

GUSIhostent();

void Alloc(size_t size);

char * fAlias[16];
char * fAddressList[16];
char * fName;
size_t fAlloc;
char fAddrString[16];

};

extern "C" void GUSIKillHostEnt(void * hostent);

A GUSIservent typically will remainmore modestin its needs,so the datais
allocatedstatically.�
Definitionof classGUSIservent 734��� (723)

class GUSIservent : public servent {
public:

GUSIservent();

char * fAlias[8];
char fName[256];

};



21.4 Implementation of GUSINetDB

GUSINetDB is a singleton,but typically implementedby an instanceof a subclass
(storedinto fInstance by thatsubclass)ratherthanthebaseclass.�
Privatissimaof GUSINetDB 735��� (725) 741�

static GUSINetDB * sInstance;

�
Memberfunctionsfor classGUSINetDB 736��� (724) 737�

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 742�

}



The hostfunctionsarenot implementedunlessthe programmeraddssupportfor
eitherMacTCPor OpenTransportnetdatabasesupport.�
Memberfunctionsfor classGUSINetDB 736��	�� (724) � 736 738�

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 a[4];
if (sscanf(address, "%d.%d.%d.%d", a, a+1, a+2, a+3) != 4)

return static_cast<in_addr_t>(GUSISetHostError(NO_RECOVERY));
else if ((a[0] & 0xFFFFFF00) || (a[1] & 0xFFFFFF00)

|| (a[2] & 0xFFFFFF00) || (a[3] & 0xFFFFFF00))
return static_cast<in_addr_t>(GUSISetHostError(NO_RECOVERY));

else
return (in_addr_t)((a[0] << 24) | (a[1] << 16) | (a[2] << 8) | a[3]);

}
long GUSINetDB::gethostid()
{

return 0;
}

Unlike the otherfunctions,gethostname is definedentirely in termsof the other
functionsandthusnetworkindependent.�
Memberfunctionsfor classGUSINetDB 736��	�� (724) � 737 743�

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()))) {�

NoTCP/IPsupport,determinehostnamefromchooser739�
} else {�

TranslatehostIP numberto hostname740�
}

}
strncpy(machname, sHostName, unsigned(buflen));
machname[buflen-1] = 0; /* extra safeguard */

return 0;
}



If thereis noTCP/IPsupport,westill cangetthesystem’sideaof whattheMac is
named.�
NoTCP/IPsupport,determinehostnamefromchooser739��� (738)

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);

�
TranslatehostIP numberto hostname740��� (738)

char * name = inet_ntoa(ipaddr);
sHostName = new char[strlen(name)+1];
strcpy(sHostName, name);

Theservicedatabaseis implementedin termsof GUSIServiceDB . Onlygetservent
andsetservent accesseGUSIServiceDB directly, however.�
Privatissimaof GUSINetDB 735��	
� (725) � 735 745�

bool fServiceOpen;
GUSIServiceDB::iterator fServiceIter;

�
Initialize fieldsof GUSINetDB 742��� (736) 746�

fServiceOpen = false;

�
Memberfunctionsfor classGUSINetDB 736��	�� (724) � 738 744�

servent * GUSINetDB::getservent()
{

if (!fServiceOpen)
setservent(0);

else
++fServiceIter;

if (fServiceIter == GUSIServiceDB::end())
endservent();

return *fServiceIter;
}
void GUSINetDB::setservent(int)
{

fServiceIter = GUSIServiceDB::begin();
fServiceOpen = true;

}
void GUSINetDB::endservent()
{

fServiceOpen = false;
}



getservbyname andgetservbyport operatein termsof getservent .�
Memberfunctionsfor classGUSINetDB 736��	�� (724) � 743 747�

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 (!proto || !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;
}

Theprotocoldatabaseis similar, in principle, to theservicedatabase,but it lends
itself naturallyto a muchsimplerimplementation.�
Privatissimaof GUSINetDB 735��	�� (725) � 741

int fNextProtocol;
static protoent sProtocols[2];

�
Initialize fieldsof GUSINetDB 742��	
� (736) � 742

fNextProtocol = 0;

�
Memberfunctionsfor classGUSINetDB 736��	�� (724) � 744 748�

protoent GUSINetDB::sProtocols[] = {
{ "udp", {NULL}, IPPROTO_UDP},
{ "tcp", {NULL}, IPPROTO_TCP}

};



Underthesecircumstances,theiteratorfunctionsreduceto trivialit y.�
Memberfunctionsfor classGUSINetDB 736��	�� (724) � 747 749�

protoent * GUSINetDB::getprotoent()
{

fNextProtocol = !fNextProtocol;
return sProtocols+!fNextProtocol;

}
void GUSINetDB::setprotoent(int)
{

fNextProtocol = 0;
}
void GUSINetDB::endprotoent()
{

fNextProtocol = 0;
}

�
Memberfunctionsfor classGUSINetDB 736��	�� (724) � 748

protoent * GUSINetDB::getprotobyname(const char * name)
{

for (int i = 0; i<2; ++i)
if (!strcmp(name, sProtocols[i].p_name))

return sProtocols+i;
return static_cast<protoent *>(nil);

}
protoent * GUSINetDB::getprotobynumber(int proto)
{

for (int i = 0; i<2; ++i)
if (proto == sProtocols[i].p_proto)

return sProtocols+i;
return static_cast<protoent *>(nil);

}

21.5 Implementation of GUSIServ ic eDB

GUSIServiceDB is a singletonwhich is alwaysinstantiatedby aninstanceof aderived
class.ThederivedclassesGUSIFileServiceDB andGUSIBuiltinServiceD B arede-
finedhere,butothersarepossibleaswell.�
Memberfunctionsfor classGUSIServiceDB 750��� (724) 751��

Definitionof classGUSIFileServiceDB 756��
Definitionof classGUSIBuiltinServiceDB 753�
�
Memberfunctionsfor classGUSIFileServiceDB 757��
Memberfunctionsfor classGUSIBuiltinServiceDB 754�



By default,wetry to constructaGUSIFileServiceDB andfall backto theGUSIBuiltinService DB
if thatfails.�
Memberfunctionsfor classGUSIServiceDB 750��	�� (724) � 750

GUSISpecificData<GUSIServiceDB::Data, GUSIKillServiceDBData> GUSIServiceDB::sData;

void GUSIKillServiceDBData(void * data)
{

delete reinterpret_cast<GUSIServiceDB::Data *>(data);
}

GUSIServiceDB * GUSIServiceDB::sInstance;

GUSIServiceDB * GUSIServiceDB::Instance()
{

if (!sInstance)
if (!(sInstance = GUSIFileServiceDB::Instance()))

sInstance = GUSIBuiltinServiceDB::Instance();
return sInstance;

}

Iteratorscanbedefinedwithoutregardto theimplementationof theGUSIServiceDB
currentlyused.�
Inline memberfunctionsfor classGUSIServiceDB 752��� (723)

GUSIServiceDB::iterator GUSIServiceDB::begin()
{

Instance()->Reset();
Instance()->Next();

return iterator();
}
GUSIServiceDB::iterator GUSIServiceDB::end()
{

return iterator();
}
bool GUSIServiceDB::iterator::operator==(const GUSIServiceDB::iterator &)
{

return !GUSIServiceDB::sData->fCurrent;
}
bool GUSIServiceDB::iterator::operator!=(const GUSIServiceDB::iterator &)
{

return GUSIServiceDB::sData->fCurrent
== static_cast<servent *>(nil);

}
GUSIServiceDB::iterator & GUSIServiceDB::iterator::operator++()
{

GUSIServiceDB::Instance()->Next();
return *this;

}
servent * GUSIServiceDB::iterator::operator*()
{

return GUSIServiceDB::sData->fCurrent;
}



GUSIBuiltinService DB is themostsimpleimplementationof theservicedatabase,
basedona compiled-intableof themostimportantservices.�
Definitionof classGUSIBuiltinServiceDB 753��� (750)

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(0) {}

int fValue;
};
static GUSISpecificData<Entry, GUSIKillBuiltinServiceDBEntry> sEntry;

virtual void Reset();
virtual void Next();

static servent sServices[];
};



�
Memberfunctionsfor classGUSIBuiltinServiceDB 754��� (750) 755�

GUSISpecificData<GUSIBuiltinServiceDB::Entry, GUSIKillBuiltinServiceDBEntry> GUSIBuiltinServiceDB::sEntry;

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 754��	
� (750) � 754

void GUSIBuiltinServiceDB::Reset()
{

sEntry->fValue = 0;
}
void GUSIBuiltinServiceDB::Next()
{

if (!sServices[sEntry->fValue].s_name)
sData->fCurrent = static_cast<servent *>(nil);

else
sData->fCurrent = sServices + sEntry->fValue++;

}



GUSIFileServiceDB is the traditional implementation,basedon readinga file
from disk. This classis not 100% threadsafe: The normal functionsare OK, but
getservent will not besafe.�
Definitionof classGUSIFileServiceDB 756��� (750)

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 succeedif theservicesfile exists.�
Memberfunctionsfor classGUSIFileServiceDB 757��� (750) 758�

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 757��	
� (750) � 757 759�

void GUSIFileServiceDB::Reset()
{

rewind(fFile);
}



Next hasto parsethelinesof thefile.�
Memberfunctionsfor classGUSIFileServiceDB 757��	�� (750) � 758

void GUSIFileServiceDB::Next()
{

GUSIservent & service = sData->fServent;

pthread_mutex_lock(&fLock);
sData->fCurrent = static_cast<servent *>(nil);
while (fgets(service.fName, 128, fFile)) {

char * p;
if (p = strpbrk(service.fName, "#\n\r")) // Line terminated at newline or ’#’

*p = 0;
if (!(service.s_name = strtok(service.fName, " \t"))

|| !(p = strtok(NULL, " \t"))
|| !(service.s_proto = strpbrk(p, "/,"))

)
continue;

*service.s_proto++ = 0;
service.s_port = atoi(p);

int aliascount;
for (aliascount = 0; aliascount < 15; )

if (!(service.s_aliases[aliascount++] = strtok(NULL, " \t")))
break;

service.s_aliases[aliascount] = NULL;
sData->fCurrent = &service;

break;
}
pthread_mutex_unlock(&fLock);

}



21.6 Implementation of GUSIhoste nt and GUSIserv ent

Thewrapperclassesarerathersimple.Notethata GUSIhostent nevershrinks.�
Memberfunctionsfor classGUSIhostent 760��� (724)

GUSIhostent::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 = size];

}
}
void GUSIKillHostEnt(void * hostent)
{

delete reinterpret_cast<GUSIhostent *>(hostent);
}

�
Memberfunctionsfor classGUSIservent 761��� (724)

GUSIservent::GUSIservent()
{

s_aliases = fAlias;
}





Chapter 22

BasicMacTCP code

A GUSIMTInetSocket definesthe infrastructuresharedbetweenMacTCPTCP and
UDP sockets.�
GUSIMTInet.h762���

#ifndef _GUSIMTInet_
#define _GUSIMTInet_

#ifdef GUSI_SOURCE

#include <sys/cdefs.h>

__BEGIN_DECLS�
Definitionof GUSIwithMTInetSockets 790�

__END_DECLS

#ifdef GUSI_INTERNAL

#include "GUSISocket.h"
#include "GUSISocketMixins.h"

#include <netinet/in.h>
#include <MacTCP.h>

�
Definitionof classGUSIMTInetSocket 764�

#endif /* GUSI_INTERNAL */

#endif /* GUSI_SOURCE*/

#endif /* _GUSIMTInet_ */
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�
GUSIMTInet.cp763���

#include "GUSIInternal.h"
#include "GUSIMTInet.h"
#include "GUSIMTTcp.h"
#include "GUSIMTUdp.h"
#include "GUSIDiag.h"
#include "GUSIFSWrappers.h"

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

#include <Devices.h>

�
Memberfunctionsfor classGUSIMTInetSocket 769�

22.1 Definition of GUSIMTInetS oc ke t

MacTCPrelatedsocketsarebuffered,havea standardstatemodel,andcanbe non-
blocking.�
Definitionof classGUSIMTInetSocket 764��� (762)

class GUSIMTInetSocket :
public GUSISocket,
protected GUSISMBlocking,
protected GUSISMState,
protected GUSISMInputBuffer,
protected GUSISMOutputBuffer,
protected GUSISMAsyncError

{
public:

GUSIMTInetSocket();�
Overriddenmemberfunctionsfor GUSIMTInetSocket 773��
Definitionof classesMiniWDS andMidiWDS 766��
MacTCPdriver management767�

protected:�
Datamembersfor GUSIMTInetSocket 765�

};

All MacTCPrelatedsocketsneeda StreamPtr ; they storetheir own and their
peer’saddressaway, andthesaveerrorsreportedat interrupttime in an fAsyncError
field.�
Datamembersfor GUSIMTInetSocket 765��� (764) 768�

StreamPtr fStream;
sockaddr_in fSockAddr;
sockaddr_in fPeerAddr;



MacTCPI/O calls communicateby meansof readand write datastructures,of
whichweneedonly themostprimitivevariants.�
Definitionof classesMiniWDS andMidiWDS 766��� (764)

#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 (Ptr)this; }

};
class MidiWDS {
public:

u_short fLength;
char * fDataPtr;
u_short fLength2;
char * fDataPtr2;
u_short fZero;

MidiWDS() : fZero(0) {}
Ptr operator &() { return (Ptr)this; }

};
#if PRAGMA_STRUCT_ALIGN

#pragma options align=reset
#endif

Theonly otherinterestingbit in theinterfaceis thedrivermanagement,which ar-
rangesto openthe MacTCPdriver anddomainnameresolverat mostonce,as late
aspossiblein the program(If you opensomeSLIP or PPPdriversbeforethe Tool-
box is initialized, you’ll wish you’d curledup by the firesidewith a nice Lovecraft
novel instead).Driver() returnsthedriver referencenumberof theMacTCPdriver.
HostAddr() returnsourhost’sIP address.�
MacTCPdriver management 767��� (764)

static short Driver();
static u_long HostAddr();

22.2 Implementation of GUSIMTInet Sock et

Driver() preserveserrorstatusin anOSErr variable,initially 1 to conveyunresolved-
ness.�
Datamembersfor GUSIMTInetSocket 765��	�� (764) � 765

static short sDrvrRefNum;
static OSErr sDrvrState;
static u_long sHostAddress;

�
Memberfunctionsfor classGUSIMTInetSocket 769��� (763) 770�

short GUSIMTInetSocket::sDrvrRefNum = 0;
OSErr GUSIMTInetSocket::sDrvrState = 1;
u_long GUSIMTInetSocket::sHostAddress = 0;



Driver() opensthedriverif necessaryandstoresits refnum.�
Memberfunctionsfor classGUSIMTInetSocket 769��	�� (763) � 769 771�

short GUSIMTInetSocket::Driver()
{

if (sDrvrState == 1)
sDrvrState = GUSIFSOpenDriver("\p.IPP", &sDrvrRefNum);

return sDrvrState ? 0 : sDrvrRefNum;
}

HostAddr() doesan ipctlGetAddr controlcall if necessary.�
Memberfunctionsfor classGUSIMTInetSocket 769��	�� (763) � 770 772�

u_long GUSIMTInetSocket::HostAddr()
{

if (!sHostAddress && Driver()) {
GUSIIOPBWrapper<GetAddrParamBlock> ga;

ga->ioCRefNum = Driver();
ga->csCode = ipctlGetAddr;

if (!ga.Control())
sHostAddress = ga->ourAddress;

}
return sHostAddress;

}

Initial valuesshouldbefairly obvious.�
Memberfunctionsfor classGUSIMTInetSocket 769��	�� (763) � 771 774�

GUSIMTInetSocket::GUSIMTInetSocket()
: fStream(nil)

{
memset(&fSockAddr, 0, sizeof(sockaddr_in));
fSockAddr.sin_family = AF_INET;

fPeerAddr = fSockAddr;
}

bind() for MacTCPsocketshasthefatal flaw thatit is totally unableto reservea
socket.�
Overriddenmemberfunctionsfor GUSIMTInetSocket 773��� (764) 776�

virtual int bind(void * addr, socklen_t namelen);

�
Memberfunctionsfor classGUSIMTInetSocket 769��	�� (763) � 772 777�

int GUSIMTInetSocket::bind(void * addr, socklen_t namelen)
{

struct sockaddr_in *name = (struct sockaddr_in *)addr;�
Sanitychecksfor GUSIMTInetSocket::bind() 775�

fSockAddr.sin_addr.s_addr = name->sin_addr.s_addr;
fSockAddr.sin_port = name->sin_port;

return 0;
}



The addressto be passedmustbe up to a minimal standardof decency. For in-
stance,thehostaddressmustbeeithertherealIP numberof ourhostor oneof thetwo
legitimatepseudo-addressesfor "localhost" .�
Sanitychecksfor GUSIMTInetSocket::bind() 775��� (774)

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 (!GUSI_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() returnthestoredvalues.�
Overriddenmemberfunctionsfor GUSIMTInetSocket 773��	�� (764) � 773 778�

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

�
Memberfunctionsfor classGUSIMTInetSocket 769��	
� (763) � 774 779�

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() justdelegatesto GUSISMState .�
Overriddenmemberfunctionsfor GUSIMTInetSocket 773��	�� (764) � 776 780�

virtual int shutdown(int how);



�
Memberfunctionsfor classGUSIMTInetSocket 769��	�� (763) � 777 781�

int GUSIMTInetSocket::shutdown(int how)
{

if (!GUSI_SASSERT_CLIENT(how >= 0 && how < 3, "shutdown: 0,1, or 2\n"))
return GUSISetPosixError(EINVAL);

GUSISMState::Shutdown(how);

return 0;
}

fcntl() handlestheblockingsupport.�
Overriddenmemberfunctionsfor GUSIMTInetSocket 773��	
� (764) � 778 782�

virtual int fcntl(int cmd, va_list arg);

�
Memberfunctionsfor classGUSIMTInetSocket 769��	�� (763) � 779 783�

int GUSIMTInetSocket::fcntl(int cmd, va_list arg)
{

int result;

if (GUSISMBlocking::DoFcntl(&result, cmd, arg))
return result;

GUSI_ASSERT_CLIENT(false, ("fcntl: illegal request %d\n", cmd));

return GUSISetPosixError(EOPNOTSUPP);
}

ioctl() dealswith blockingsupportandwith FIONREAD.�
Overriddenmemberfunctionsfor GUSIMTInetSocket 773��	
� (764) � 780 784�

virtual int ioctl(unsigned int request, va_list arg);

�
Memberfunctionsfor classGUSIMTInetSocket 769��	�� (763) � 781 785�

int GUSIMTInetSocket::ioctl(unsigned int request, va_list arg)
{

int result;

if (GUSISMBlocking::DoIoctl(&result, request, arg)
|| GUSISMInputBuffer::DoIoctl(&result, request, arg)

)
return result;

GUSI_ASSERT_CLIENT(false, ("ioctl: illegal request %d\n", request));

return GUSISetPosixError(EOPNOTSUPP);
}

getsockopt and setsockopt are availablefor settingbuffer sizesand getting
asynchronouserrors.�
Overriddenmemberfunctionsfor GUSIMTInetSocket 773��	
� (764) � 782 786�

virtual int getsockopt(int level, int optname, void *optval, socklen_t * optlen);



�
Memberfunctionsfor classGUSIMTInetSocket 769��	
� (763) � 783 787�

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 773��	�� (764) � 784 788�

virtual int setsockopt(int level, int optname, void *optval, socklen_t optlen);

�
Memberfunctionsfor classGUSIMTInetSocket 769��	
� (763) � 785 789�

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);
}

MacTCPsocketsimplementsocketstylecalls.�
Overriddenmemberfunctionsfor GUSIMTInetSocket 773��	�� (764) � 786

virtual bool Supports(ConfigOption config);

�
Memberfunctionsfor classGUSIMTInetSocket 769��	
� (763) � 787 791�

bool GUSIMTInetSocket::Supports(ConfigOption config)
{

return config == kSocketCalls;
}

�
Definitionof GUSIwithMTInetSockets 790��� (762)

void GUSIwithMTInetSockets();

�
Memberfunctionsfor classGUSIMTInetSocket 769��	
� (763) � 789

void GUSIwithMTInetSockets()
{

GUSIwithMTTcpSockets();
GUSIwithMTUdpSockets();

}





Chapter 23

MacTCP TCP sockets

A GUSIMTTcpSocket implementstheTCPsocketclassfor MacTCP. All instancesof
GUSIMTTcpSocket arecreatedby the GUSIMTTcpFactory singleton,so thereis no
point in exportingtheclassitself.�
GUSIMTTcp.h792���

#ifndef _GUSIMTTcp_
#define _GUSIMTTcp_

#ifdef GUSI_SOURCE

#include <sys/cdefs.h>

__BEGIN_DECLS�
Definitionof GUSIwithMTTcpSockets 794�

__END_DECLS

#ifdef GUSI_INTERNAL

#include "GUSIFactory.h"

�
Definitionof classGUSIMTTcpFactory 795�
�
Inline memberfunctionsfor classGUSIMTTcpFactory 797�

#endif /* GUSI_INTERNAL */

#endif /* GUSI_SOURCE*/

#endif /* _GUSIMTTcp_ */
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�
GUSIMTTcp.cp793���

#include "GUSIInternal.h"
#include "GUSIMTTcp.h"
#include "GUSIMTInet.h"
#include "GUSIMTNetDB.h"
#include "GUSIInet.h"
#include "GUSIDiag.h"

#include <errno.h>

#include <Devices.h>

#include <algorithm>

�
Definitionof classGUSIMTTcpSocket 800��
Interrupt levelroutinesfor GUSIMTTcpSocket 805��
Memberfunctionsfor classGUSIMTTcpSocket 802��
Memberfunctionsfor classGUSIMTTcpFactory 796�

23.1 Definition of GUSIMTTcp Fact or y

GUSIMTTcpFactory is a singletonsubclassof GUSISocketFactory .�
Definitionof GUSIwithMTTcpSockets 794��� (792)

void GUSIwithMTTcpSockets();
�
Definitionof classGUSIMTTcpFactory 795��� (792)

class GUSIMTTcpFactory : public GUSISocketFactory {
public:

static GUSISocketFactory * Instance();
virtual GUSISocket * socket(int domain, int type, int protocol);

private:
GUSIMTTcpFactory() {}
static GUSISocketFactory * instance;

};

23.2 Implementation of GUSIMTTcp Fact or y
�
Memberfunctionsfor classGUSIMTTcpFactory 796��� (793) 798�

GUSISocketFactory * GUSIMTTcpFactory::instance = nil;
�
Inline memberfunctionsfor classGUSIMTTcpFactory 797��� (792)

inline GUSISocketFactory * GUSIMTTcpFactory::Instance()
{

if (!instance)
instance = new GUSIMTTcpFactory;

return instance;
}

�
Memberfunctionsfor classGUSIMTTcpFactory 796��	�� (793) � 796 799�

GUSISocket * GUSIMTTcpFactory::socket(int, int, int)
{

return new GUSIMTTcpSocket();
}



�
Memberfunctionsfor classGUSIMTTcpFactory 796��	
� (793) � 798

void GUSIwithMTTcpSockets()
{

gGUSIInetFactories.AddFactory(SOCK_STREAM, 0, GUSIMTTcpFactory::Instance());
GUSIMTNetDB::Instantiate();

}

23.3 Definition of GUSIMTTcpSoc ket

Theonly specficdatamember, fSelf , servesastheuserDataPtr of theTCPnotifi-
cationprocedure.Sinceaccept() associatesa differentGUSIMTTcpSocket with the
sameTCPStreamPtr , passingthis for this purposewouldbefatal.�
Definitionof classGUSIMTTcpSocket 800��� (793)

class GUSIMTTcpSocket : public GUSIMTInetSocket {
public:

GUSIMTTcpSocket();
˜GUSIMTTcpSocket();�
Overriddenmemberfunctionsfor GUSIMTTcpSocket 828�

private:
GUSIMTTcpSocket ** fSelf;�
Privatissimaof GUSIMTTcpSocket 801�

};

23.4 Implementation of GUSIMTTcpSoc ke t

The implementationof GUSIMTTcpSocket consistsof a synchronoushigh level part
which mostlydealswith GUSIRingBuffers andanasynchronouslow levelpart. The
low levelproceduresin their single-mindednessareactuallysimplerto explain,sowe
startwith them.

23.4.1 Interrupt levelroutines for GUSIMTTcpSoc ket

Both GUSIMTTSendDone() andGUSIMTTRecvDone() arealwayscalledwith thesame
TCPiopb in a GUSIMTTcpSocket sotheycaneasilyfind out theaddressof thesocket
itself. GUSIMTTSendandGUSIMTTRecvsetupsendandreceivecalls.�
Privatissimaof GUSIMTTcpSocket 801��� (800) 809�

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 completionproceduresaresetup thefirst time a socketis con-
structed.�
Memberfunctionsfor classGUSIMTTcpSocket 802��� (793) 810�

TCPIOCompletionUPP GUSIMTTcpSocket::sSendProc = 0;
TCPIOCompletionUPP GUSIMTTcpSocket::sRecvProc = 0;



�
Initialize fieldsof GUSIMTTcpSocket 803��� (827840) 804�

if (!sSendProc)
sSendProc = NewTCPIOCompletionProc(GUSIMTTSendDone);

if (!sRecvProc)
sRecvProc = NewTCPIOCompletionProc(GUSIMTTRecvDone);

The sendand receiveparameterblocks are highly specializedand neverreally
changeduringtheexistenceof a socket.�
Initialize fieldsof GUSIMTTcpSocket 803��	�� (827840) � 803 811�

fSendPB.ioCRefNum = GUSIMTInetSocket::Driver();
fRecvPB.ioCRefNum = GUSIMTInetSocket::Driver();

GUSIMTTSendDone() doesall its work betweenfSendPB andfOutputBuffer . If
a sendfails, thewholesendbufferis cleared.�
Interrupt levelroutinesfor GUSIMTTcpSocket 805��� (793) 806�

void GUSIMTTSendDone(TCPiopb * pb)
{

GUSIMTTcpSocket * sock =
reinterpret_cast<GUSIMTTcpSocket *>((char *)pb-offsetof(GUSIMTTcpSocket, fSendPB));

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() startsa tcp sendcall if thereis datato sendandotherwisesets
itself up asthe deferredprocedureof the outputbuffer (andthusis guaranteedto be
calledthenexttimedatais depositedin thebufferagain).If all datahasbeendelivered
andashutdownis requested,sendone.�
Interrupt levelroutinesfor GUSIMTTcpSocket 805��	�� (793) � 805 807�

void GUSIMTTSend(GUSIMTTcpSocket * sock)
{

size_t valid = 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 /* 0:abort 1:report */;

PBControlAsync(ParmBlkPtr(&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->fSendPB.ioCompletion = sock->sSendProc;
sock->fSendPB.csCode = TCPSend;
sock->fSendPB.csParam.send.validityFlags = timeoutValue | timeoutAction;
sock->fSendPB.csParam.send.ulpTimeoutValue = 60 /* seconds */;
sock->fSendPB.csParam.send.ulpTimeoutAction = 0 /* 0:abort 1:report */;
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(ParmBlkPtr(&sock->fSendPB));
}

}



GUSIMTTRecvDone() doesall its work betweenfRecvPB andfInputBuffer .�
Interrupt levelroutinesfor GUSIMTTcpSocket 805��	
� (793) � 806 808�

void GUSIMTTRecvDone(TCPiopb * pb)
{

GUSIMTTcpSocket * sock =
reinterpret_cast<GUSIMTTcpSocket *>((char *)pb-offsetof(GUSIMTTcpSocket, fRecvPB));

if (sock->fInputBuffer.Locked())
sock->fInputBuffer.Defer(GUSIRingBuffer::Deferred(GUSIMTTRecvDone), pb);

else {
sock->fInputBuffer.ClearDefer();
switch (sock->fRecvPB.ioResult) {
case noErr:

sock->fInputBuffer.ValidBuffer(
sock->fRecvPB.csParam.receive.rcvBuff,
sock->fRecvPB.csParam.receive.rcvBuffLen);

// 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 andotherwisesets
itself up asthe deferredprocedureof the outputbuffer (andthusis guaranteedto be
calledthenexttime thereis freespacein thebufferagain).�
Interrupt levelroutinesfor GUSIMTTcpSocket 805��	
� (793) � 807 812�

void GUSIMTTRecv(GUSIMTTcpSocket * sock)
{

size_t free = sock->fInputBuffer.Free();
if (!free)

sock->fInputBuffer.Defer(GUSIRingBuffer::Deferred(GUSIMTTRecv), sock);
else {

sock->fInputBuffer.ClearDefer();
free = min(free, min((size_t)65535, sock->fInputBuffer.Size() >> 1));

sock->fRecvPB.ioCompletion = sock->sRecvProc;
sock->fRecvPB.csCode = TCPRcv;
sock->fRecvPB.csParam.receive.rcvBuff =

static_cast<Ptr>(sock->fInputBuffer.ProduceBuffer(free));
sock->fRecvPB.csParam.receive.rcvBuffLen= free;
sock->fRecvPB.csParam.receive.commandTimeoutValue = 120;

PBControlAsync(ParmBlkPtr(&sock->fRecvPB));
}

}



Forsomeglobalevents,MacTCPcallsa notificationprocedure.�
Privatissimaof GUSIMTTcpSocket 801��	�� (800) � 801 813�

friend pascal void GUSIMTTNotify(
StreamPtr, u_short, GUSIMTTcpSocket **,
u_short, struct ICMPReport *);

static TCPNotifyUPP sNotifyProc;

The UPP for the notification procedureis set up the first time a socketis con-
structed.�
Memberfunctionsfor classGUSIMTTcpSocket 802��	
� (793) � 802 814�

TCPNotifyUPP GUSIMTTcpSocket::sNotifyProc = 0;

�
Initialize fieldsof GUSIMTTcpSocket 803��	�� (827840) � 804 815�

fSelf = nil;
if (!sNotifyProc)

sNotifyProc = NewTCPNotifyProc(TCPNotifyProcPtr(GUSIMTTNotify));

�
Interrupt levelroutinesfor GUSIMTTcpSocket 805��	�� (793) � 808 816�

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();

}

Whena connect() completes,we canfill in the peeraddress.connect() uses
fSendPB .�
Privatissimaof GUSIMTTcpSocket 801��	�� (800) � 809 817�

friend void GUSIMTTConnectDone(TCPiopb * pb);
static TCPIOCompletionUPP sConnectProc;

�
Memberfunctionsfor classGUSIMTTcpSocket 802��	
� (793) � 810 818�

TCPIOCompletionUPP GUSIMTTcpSocket::sConnectProc = 0;

�
Initialize fieldsof GUSIMTTcpSocket 803��	�� (827840) � 811 819�

if (!sConnectProc)
sConnectProc = NewTCPIOCompletionProc(GUSIMTTConnectDone);



�
Interrupt levelroutinesfor GUSIMTTcpSocket 805��	
� (793) � 812 824�

void GUSIMTTConnectDone(TCPiopb * pb)
{

GUSIMTTcpSocket * sock =
(GUSIMTTcpSocket *)((char *)pb-offsetof(GUSIMTTcpSocket, fSendPB));

if (!sock->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();

}

Passiveopenswork similarly, but it is necessaryto build a backlogif theinterrupt
levelgetsopensfasterthanthehigh levelroutinescanacceptthem.�
Privatissimaof GUSIMTTcpSocket 801��	
� (800) � 813 820�

struct Listener {
StreamPtr fTcp;
GUSIMTTcpSocket ** fRef;
sockaddr_in fSockAddr;
sockaddr_in fPeerAddr;
bool fBusy;

};
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 802��	�� (793) � 814 821�

TCPIOCompletionUPP GUSIMTTcpSocket::sListenProc = 0;
�
Initialize fieldsof GUSIMTTcpSocket 803��	�� (827840) � 815

fListeners = nil;
fRestartListen = true;
fNumListeners = 0;
fCurListener = 0;
fNextListener = 0;
if (!sListenProc)

sListenProc = NewTCPIOCompletionProc(GUSIMTTListenDone);

CreateStream() createsaTCPstream.�
Privatissimaof GUSIMTTcpSocket 801��	
� (800) � 817 822�

StreamPtr CreateStream(GUSIMTTcpSocket ** socketRef);



�
Memberfunctionsfor classGUSIMTTcpSocket 802��	
� (793) � 818 823�

StreamPtr GUSIMTTcpSocket::CreateStream(GUSIMTTcpSocket ** socketRef)
{

fSendPB.ioCompletion = nil;
fSendPB.csCode = TCPCreate;
fSendPB.csParam.create.rcvBuff = (char *)NewPtr(8192);
fSendPB.csParam.create.rcvBuffLen = 8192;
fSendPB.csParam.create.notifyProc = sNotifyProc;
fSendPB.csParam.create.userDataPtr = Ptr(socketRef);

PBControlSync(ParmBlkPtr(&fSendPB));

if (fSendPB.ioResult)
return nil;

else
return fSendPB.tcpStream;

}

SetupListener() preparesa Listener .�
Privatissimaof GUSIMTTcpSocket 801��	�� (800) � 820 839�

void SetupListener(Listener & listener);

�
Memberfunctionsfor classGUSIMTTcpSocket 802��	
� (793) � 821 827�

void GUSIMTTcpSocket::SetupListener(Listener & listener)
{

listener.fRef = new (GUSIMTTcpSocket *);
*listener.fRef = this;
listener.fTcp = CreateStream(listener.fRef);
listener.fBusy = false;

}



GUSIMTTListenDone() savestheconnectionparametersandstartsthenextpassive
open,if possible.Blockingon fInputBuffer is somewhatbizarre;we’re not actually
usingthebuffer, just its lock. Theonly timesthis lock is usedis while we’re waiting
for a local socketnumberto beassignedto anunboundlistenersocketandwhenthe
socketis shuttingdown.�
Interrupt levelroutinesfor GUSIMTTcpSocket 805��	
� (793) � 816 825�

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];
listener.fSockAddr.sin_family = AF_INET;
listener.fSockAddr.sin_addr.s_addr = pb->csParam.open.localHost;
listener.fSockAddr.sin_port = pb->csParam.open.localPort;
listener.fPeerAddr.sin_family = AF_INET;
listener.fPeerAddr.sin_addr.s_addr = pb->csParam.open.remoteHost;
listener.fPeerAddr.sin_port = pb->csParam.open.remotePort;
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->fInputBuffer.Defer(GUSIRingBuffer::Deferred(GUSIMTTListenDo ne), pb);

else {
sock->fInputBuffer.ClearDefer();
GUSIMTTListen(sock);

}
}



GUSIMTTListen() initiatesa passiveopen.�
Interrupt levelroutinesfor GUSIMTTcpSocket 805��	�� (793) � 824

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 /* 1:abort 0:report */;
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 andpickupport numberif necessary826�

}

If we do a listen() on an unboundsocket,MacTCPassignsa socketnumber,
whichstrangelyhappensatsometimeafter theasynchronouscall hasinitially returned
butbefore thecall hascompleted.Thus,we lock to preventfurtheropensfrom starting
andthendo a sort-of-busywait. Thanksto PeterLewis for his explanationson that
point.�
Do theTCPPassiveOpen andpickup port numberif necessary826��� (825)

if (!sock->fSockAddr.sin_port) {
sock->fInputBuffer.Lock();
PBControlAsync(ParmBlkPtr(&sock->fRecvPB));
while (!sock->fRecvPB.csParam.open.localPort)

GUSIContext::Yield(false);
sock->fSockAddr.sin_port = sock->fRecvPB.csParam.open.localPort;
sock->fInputBuffer.Release();

} else
PBControlAsync(ParmBlkPtr(&sock->fRecvPB));

23.4.2 High level interface for GUSIMTTcpSock et

Theconstructorhasto initializearatherlargenumberof datafields,andasasideeffect
openstheMacTCPdriverif necessary. No otherinterestingactivity occurs.�
Memberfunctionsfor classGUSIMTTcpSocket 802��	
� (793) � 823 829�

GUSIMTTcpSocket::GUSIMTTcpSocket()
{ �

Initialize fieldsof GUSIMTTcpSocket 803�
}

connect() opensaconnectionactively.�
Overriddenmemberfunctionsfor GUSIMTTcpSocket 828��� (800) 831�

virtual int connect(void * address, socklen_t addrlen);



�
Memberfunctionsfor classGUSIMTTcpSocket 802��	�� (793) � 827 832�

int GUSIMTTcpSocket::connect(void * address, socklen_t addrlen)
{

sockaddr_in * addr = (sockaddr_in *) address;

�
Sanitychecksfor GUSIMTTcpSocket::connect() 830�

if (!fSelf) {
fSelf = new (GUSIMTTcpSocket *);
*fSelf = 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 /* 1:abort 0:report */;
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(ParmBlkPtr(&fSendPB))))

return -1;

if (!fBlocking)
return GUSISetPosixError(EINPROGRESS);

AddContext();
while (fSendPB.ioResult == inProgress)

GUSIContext::Yield(true);
RemoveContext();

return GUSISetPosixError(GetAsyncError());
}



�
Sanitychecksfor GUSIMTTcpSocket::connect() 830��� (829)

if (!GUSI_CASSERT_CLIENT(addrlen >= int(sizeof(sockaddr_in))))
return GUSISetPosixError(EINVAL);

if (!GUSI_CASSERT_CLIENT(addr->sin_family == AF_INET))
return GUSISetPosixError(EAFNOSUPPORT);

if (GUSISetPosixError(GetAsyncError())) // non-blocking connect failed
return -1;

switch (fState) {
case Connecting:

return GUSISetPosixError(EALREADY); // non-blocking connect in progress
case Unbound:
case Unconnected:

break; // Go ahead
default:

return GUSISetPosixError(EISCONN); // Already connected in some form
}

Mostof thedirty work of listen() is alreadyhandledin GUSIMTTListen .�
Overriddenmemberfunctionsfor GUSIMTTcpSocket 828��	�� (800) � 828 835�

virtual int listen(int queueLength);

�
Memberfunctionsfor classGUSIMTTcpSocket 802��	
� (793) � 829 836�

int GUSIMTTcpSocket::listen(int queueLength)
{ �

Sanitychecksfor GUSIMTTcpSocket::listen() 833��
AdjustqueueLength accordingto BSDdefinition834�

fInputBuffer.SwitchBuffer(0);
fOutputBuffer.SwitchBuffer(0);
fState = Listening;
fListeners = new Listener[fNumListeners = queueLength];
while (queueLength--)

SetupListener(fListeners[queueLength]);

GUSIMTTListen(this);

return 0;
}

�
Sanitychecksfor GUSIMTTcpSocket::listen() 833��� (832)

if (!GUSI_CASSERT_CLIENT(fState <= Unconnected))
return GUSISetPosixError(EISCONN);

Forsomeweird reason,BSDmultipliesqueuelengthswith a fudgefactor.�
AdjustqueueLength accordingto BSDdefinition834��� (832)

if (queueLength < 1)
queueLength = 1;

else if (queueLength > 4)
queueLength = 8;

else
queueLength = ((queueLength * 3) >> 1) + 1;

accept() alsois ableto delegatemostof thehardwork to GUSIMTTListen .�
Overriddenmemberfunctionsfor GUSIMTTcpSocket 828��	�� (800) � 831 841�

virtual GUSISocket * accept(void *from, socklen_t *fromlen);



�
Memberfunctionsfor classGUSIMTTcpSocket 802��	�� (793) � 832 840�

GUSISocket * GUSIMTTcpSocket::accept(void *from, socklen_t *fromlen)
{

GUSIMTTcpSocket * sock;

�
Sanitychecksfor GUSIMTTcpSocket::accept() 837��
Wait for a connectionto arrive for theGUSIMTTcpSocket 838�

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;
}

�
Sanitychecksfor GUSIMTTcpSocket::accept() 837��� (836)

if (!GUSI_CASSERT_CLIENT(fState == Listening)) {
GUSISetPosixError(ENOTCONN);
return nil;

}

Listenerslotsarefilled oneby one,so we simply checkwhetherthenext listener
blockhasbeenfilled yet.�
Wait for a connectionto arrive for theGUSIMTTcpSocket 838��� (836)

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() usesaspecialconstructorof GUSIMTTcpSocket whichconstructsasocket
directly from a Listener .�
Privatissimaof GUSIMTTcpSocket 801��	
� (800) � 822

GUSIMTTcpSocket(Listener & listener);



�
Memberfunctionsfor classGUSIMTTcpSocket 802��	
� (793) � 836 842�

GUSIMTTcpSocket::GUSIMTTcpSocket(Listener & listener)
{ �

Initialize fieldsof GUSIMTTcpSocket 803�
fSockAddr = listener.fSockAddr;
fPeerAddr = listener.fPeerAddr;
fSelf = listener.fRef;
*fSelf = this;
fStream = listener.fTcp;
fState = Connected;
fSendPB.tcpStream = fStream;
fRecvPB.tcpStream = fStream;

GUSIMTTSend(this);
GUSIMTTRecv(this);

}

recvfrom() readsfrom fInputBuffer .�
Overriddenmemberfunctionsfor GUSIMTTcpSocket 828��	�� (800) � 835 845�

virtual ssize_t recvfrom(const GUSIScatterer & buffer, int, void * from, socklen_t * fromlen);

�
Memberfunctionsfor classGUSIMTTcpSocket 802��	
� (793) � 840 846�

ssize_t GUSIMTTcpSocket::recvfrom(const GUSIScatterer & buffer, int flags, void * from, socklen_t * fromlen)
{

if (from)
getpeername(from, fromlen);

�
Sanitychecksfor GUSIMTTcpSocket::recvfrom() 843��
Wait for valid dataonGUSIMTTcpSocket 844�

size_t len = buffer.Length();
if (flags & MSG_PEEK)

fInputBuffer.Peek(buffer, len);
else

fInputBuffer.Consume(buffer, len);

return (ssize_t)len;
}

�
Sanitychecksfor GUSIMTTcpSocket::recvfrom() 843��� (842)

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;
}



Thesocketneedsto bein Connected or Closing stateandtheinput bufferneeds
to benonemptybeforea readcansucceed.�
Wait for valid dataonGUSIMTTcpSocket 844��� (842)

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) && !fInputBuffer.Valid())

if (signal = GUSIContext::Yield(true))
break;

RemoveContext();
if (signal)

return GUSISetPosixError(EINTR);
}

sendto() writes to fOutputBuffer . As opposedto reads,writeshaveto be ex-
ecutedfully. This leadsto a problemwhena nonblockingwrite wantsto write more
datathanthetotal lengthof thebuffer. In this case,GUSI disregardsthenonblocking
flag.�
Overriddenmemberfunctionsfor GUSIMTTcpSocket 828��	
� (800) � 841 849�

virtual ssize_t sendto(const GUSIGatherer & buffer, int flags, const void * to, socklen_t);

�
Memberfunctionsfor classGUSIMTTcpSocket 802��	�� (793) � 842 850�

ssize_t GUSIMTTcpSocket::sendto(const GUSIGatherer & buffer, int flags, const void * to, socklen_t)
{ �

Sanitychecksfor GUSIMTTcpSocket::sendto() 847�
size_t rest = buffer.Length();
size_t offset = 0;
while (rest) {

size_t len = rest;�
Wait for freebufferspaceon GUSIMTTcpSocket 848�

fOutputBuffer.Produce(buffer, len, offset);
rest -= len;

}

return offset;
}



�
Sanitychecksfor GUSIMTTcpSocket::sendto() 847��� (846)

if (GUSISetPosixError(GetAsyncError()))
return -1;

if (fWriteShutdown)
return GUSISetPosixError(ESHUTDOWN);

if (!GUSI_SASSERT_CLIENT(!to, "Can’t 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);

�
Wait for freebufferspaceonGUSIMTTcpSocket 848��� (846)

if (!fBlocking && !fOutputBuffer.Free())
break;

if (!fWriteShutdown && (fState == Connecting || fState == Connected) && !fOutputBuffer.Free()) {
bool signal = false;
AddContext();
while (!fWriteShutdown && (fState == Connecting || fState == Connected) && !fOutputBuffer.Free())

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 828��	�� (800) � 845 851�

virtual bool select(bool * canRead, bool * canWrite, bool * exception);



�
Memberfunctionsfor classGUSIMTTcpSocket 802��	�� (793) � 846 852�

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
releasedsotheTCPClose is sent.�
Overriddenmemberfunctionsfor GUSIMTTcpSocket 828��	
� (800) � 849

virtual int shutdown(int how);

�
Memberfunctionsfor classGUSIMTTcpSocket 802��	�� (793) � 850 853�

int GUSIMTTcpSocket::shutdown(int how)
{

if (GUSIMTInetSocket::shutdown(how))
return -1;

fOutputBuffer.Lock();
fOutputBuffer.Release();

return 0;
}



MacTCPhasways to makeyou feel very sorry for yourself if you don’t close
streams.�
Memberfunctionsfor classGUSIMTTcpSocket 802��	
� (793) � 852

GUSIMTTcpSocket::˜GUSIMTTcpSocket()
{

TCPiopb pb;

pb.ioCRefNum = GUSIMTInetSocket::Driver();
pb.csCode = TCPRelease;

if (fState == Listening) {�
ShutdownlisteningGUSIMTTcpSocket 854�

} else if (fStream) {
pb.tcpStream = fStream;
switch (fState) {
case Connecting:
case Connected:

shutdown(2);
}
AddContext();
while (fState > Unconnected)

GUSIContext::Yield(true);
RemoveContext();

if (PBControlSync(ParmBlkPtr(&pb)))
return;

DisposePtr(pb.csParam.create.rcvBuff); /* there is no release pb */
}

}

�
ShutdownlisteningGUSIMTTcpSocket 854��� (853)

fInputBuffer.Lock();
for (int i = 0; i<fNumListeners; i++) {

pb.tcpStream = fListeners[i].fTcp;
if (PBControlSync(ParmBlkPtr(&pb)))

continue;
DisposePtr(pb.csParam.create.rcvBuff); /* there is no release pb */

}





Chapter 24

MacTCP UDP sockets

A GUSIMTUdpSocket implementstheUDP socketclassfor MacTCP. All instancesof
GUSIMTUdpSocket arecreatedby the GUSIMTUdpFactory singleton,so thereis no
point in exportingtheclassitself.�
GUSIMTUdp.h855���

#ifndef _GUSIMTUdp_
#define _GUSIMTUdp_

#ifdef GUSI_SOURCE

#include <sys/cdefs.h>

__BEGIN_DECLS�
Definitionof GUSIwithMTUdpSockets 857�

__END_DECLS

#ifdef GUSI_INTERNAL

#include "GUSIFactory.h"

�
Definitionof classGUSIMTUdpFactory 858�
�
Inline memberfunctionsfor classGUSIMTUdpFactory 860�

#endif /* GUSI_INTERNAL */

#endif /* GUSI_SOURCE*/

#endif /* _GUSIMTUdp_ */
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�
GUSIMTUdp.cp856���

#include "GUSIInternal.h"
#include "GUSIMTUdp.h"
#include "GUSIMTInet.h"
#include "GUSIMTNetDB.h"
#include "GUSIInet.h"
#include "GUSIDiag.h"

#include <errno.h>

#include <algorithm>

#include <Devices.h>

�
Definitionof classGUSIMTUdpSocket 863��
Interrupt levelroutinesfor GUSIMTUdpSocket 868��
Memberfunctionsfor classGUSIMTUdpSocket 865��
Memberfunctionsfor classGUSIMTUdpFactory 859�

24.1 Definition of GUSIMTUdpFact or y

GUSIMTUdpFactory is a singletonsubclassof GUSISocketFactory .�
Definitionof GUSIwithMTUdpSockets 857��� (855)

void GUSIwithMTUdpSockets();
�
Definitionof classGUSIMTUdpFactory 858��� (855)

class GUSIMTUdpFactory : public GUSISocketFactory {
public:

static GUSISocketFactory * Instance();
virtual GUSISocket * socket(int domain, int type, int protocol);

private:
GUSIMTUdpFactory() {}
static GUSISocketFactory * instance;

};

24.2 Implementation of GUSIMTUdpFact or y
�
Memberfunctionsfor classGUSIMTUdpFactory 859��� (856) 861�

GUSISocketFactory * GUSIMTUdpFactory::instance = nil;
�
Inline memberfunctionsfor classGUSIMTUdpFactory 860��� (855)

inline GUSISocketFactory * GUSIMTUdpFactory::Instance()
{

if (!instance)
instance = new GUSIMTUdpFactory;

return instance;
}

�
Memberfunctionsfor classGUSIMTUdpFactory 859��	�� (856) � 859 862�

GUSISocket * GUSIMTUdpFactory::socket(int, int, int)
{

return new GUSIMTUdpSocket();
}



�
Memberfunctionsfor classGUSIMTUdpFactory 859��	
� (856) � 861

void GUSIwithMTUdpSockets()
{

gGUSIInetFactories.AddFactory(SOCK_DGRAM, 0, GUSIMTUdpFactory::Instance());
GUSIMTNetDB::Instantiate();

}

24.3 Definition of GUSIMTUdpSoc ket

GUSIMTUdpSocket haveno interestingdataof their own.�
Definitionof classGUSIMTUdpSocket 863��� (856)

class GUSIMTUdpSocket : public GUSIMTInetSocket {
public:

GUSIMTUdpSocket();
˜GUSIMTUdpSocket();�
Overriddenmemberfunctionsfor GUSIMTUdpSocket 878�

private:�
Privatissimaof GUSIMTUdpSocket 864�

};

24.4 Implementation of GUSIMTUdpSoc ke t

The implementationof GUSIMTUdpSocket consistsof a synchronoushigh level part
whichmostlydealswith GUSIRingBuffers andanasynchronouslow levelpart.We’ll
startwith thelow levelprocedures.

24.4.1 Interrupt levelroutines for GUSIMTUdpSoc ket

Both GUSIMTUSendDone() andGUSIMTURecvDone() arealwayscalledwith thesame
UDPiopb in a GUSIMTUdpSocket sotheycaneasilyfind out theaddressof thesocket
itself. GUSIMTUSendandGUSIMTURecvsetupsendandreceivecalls.�
Privatissimaof GUSIMTUdpSocket 864��� (863) 875�

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 completionproceduresaresetup thefirst time a socketis con-
structed.�
Memberfunctionsfor classGUSIMTUdpSocket 865��� (856) 876�

UDPIOCompletionUPP GUSIMTUdpSocket::sSendProc = 0;
UDPIOCompletionUPP GUSIMTUdpSocket::sRecvProc = 0;



�
Initialize fieldsof GUSIMTUdpSocket 866��� (877) 867�

if (!sSendProc)
sSendProc = NewUDPIOCompletionProc(GUSIMTUSendDone);

if (!sRecvProc)
sRecvProc = NewUDPIOCompletionProc(GUSIMTURecvDone);

The sendand receiveparameterblocks are highly specializedand neverreally
changeduringtheexistenceof a socket.�
Initialize fieldsof GUSIMTUdpSocket 866��	�� (877) � 866

fSendPB.ioCRefNum = GUSIMTInetSocket::Driver();
fRecvPB.ioCRefNum = GUSIMTInetSocket::Driver();

GUSIMTUSendDone() doesall its work betweenfSendPB andfOutputBuffer . If
a sendfails, thewholesendbufferis cleared.�
Interrupt levelroutinesfor GUSIMTUdpSocket 868��� (856) 869�

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 noErr:

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 distinctpackets,eachpacketis prefixedby a headerwhen
storedin a GUSIBuffer.�
Interrupt levelroutinesfor GUSIMTUdpSocket 868��	
� (856) � 868 870�

struct GUSIUDPHeader {
in_addr_t fPeerAddr;
in_port_t fPeerPort;
uint16_t fLength;

};



GUSIMTUSend() startsanUDP sendcall if thereis datato sendandotherwisesets
itself up asthe deferredprocedureof the outputbuffer (andthusis guaranteedto be
calledthenexttimedatais depositedin thebufferagain).If all datahasbeendelivered
andashutdownis requested,sendone.

To avoidraceconditions,we insist thata valid requestconsistof at least1 byteof
packetdata.�
Interrupt levelroutinesfor GUSIMTUdpSocket 868��	�� (856) � 869 872�

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);

�
Setup fSendWDS871�

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(ParmBlkPtr(&sock->fSendPB));
}

}

Sincewe haveto preservepacketsizesandGUSIBuffer doesnot, we sometimes
mightgetthepacketdatain two pieces.�
Setup fSendWDS871��� (870)

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 betweenfRecvPB andfInputBuffer .�
Interrupt levelroutinesfor GUSIMTUdpSocket 868��	
� (856) � 870 874�

void GUSIMTURecvDone(UDPiopb * pb)
{

GUSIMTUdpSocket * sock =
reinterpret_cast<GUSIMTUdpSocket *>((char *)pb-offsetof(GUSIMTUdpSocket, fRecvPB));

if (sock->fInputBuffer.Locked())
sock->fInputBuffer.Defer(GUSIRingBuffer::Deferred(GUSIMTURecvDone), pb);

else {
sock->fInputBuffer.ClearDefer();
switch (sock->fRecvPB.ioResult) {
case noErr:�

CheckandstorereceivedUDP packet873�
// Fall through

case commandTimeout:
GUSIMTURecv(sock);
break;

default:
sock->SetAsyncMacError(sock->fRecvPB.ioResult);
sock->fReadShutdown = true;
break;

}
sock->Wakeup();

}
}



If thepacketis toobig,or if thesocketis boundandapacketarrivesfrom adifferent
peer, wedropit. Whetherwedropor not,wemustreleasethebuffers.Sincewereuse
thesamecompletionprocedure,wealsomustcheckwhetherwearrivedhereonaread
or ona bufferreturn.�
CheckandstorereceivedUDP packet873��� (872)

if (sock->fRecvPB.csCode == UDPRead) {
long needed = sock->fRecvPB.csParam.receive.rcvBuffLen+8;
if (sock->fInputBuffer.Size() < needed)

; // Drop
else if (sock->fInputBuffer.Free() < needed) {

sock->fInputBuffer.Defer(GUSIRingBuffer::Deferred(GUSIMTURecvDo ne), pb);
return;

} else if (sock->fPeerAddr.sin_port &&
( sock->fRecvPB.csParam.receive.remoteHost != sock->fPeerAddr.sin_addr.s_addr
|| sock->fRecvPB.csParam.receive.remotePort != sock->fPeerAddr.sin_port
)

) {
; // 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->fInputBuffer.Produce(&header, len);
len = header.fLength;
sock->fInputBuffer.Produce(

sock->fRecvPB.csParam.receive.rcvBuff, len);
}
sock->fRecvPB.csCode = UDPBfrReturn;
PBControlAsync(ParmBlkPtr(&sock->fRecvPB));

return;
}

GUSIMTURecv() startsanUDPreceivecall. Nofreespaceis necessaryin thebuffer.�
Interrupt levelroutinesfor GUSIMTUdpSocket 868��	�� (856) � 872

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(ParmBlkPtr(&sock->fRecvPB));
}

CreateStream() createsa UDPstream.�
Privatissimaof GUSIMTUdpSocket 864��	�� (863) � 864

int CreateStream();



�
Memberfunctionsfor classGUSIMTUdpSocket 865��	�� (856) � 865 877�

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(ParmBlkPtr(&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 level interface for GUSIMTUdpSock et

Theconstructorhasto initialize aratherlargenumberof datafields,andasasideeffect
openstheMacUDPdriverif necessary. No otherinterestingactivity occurs.�
Memberfunctionsfor classGUSIMTUdpSocket 865��	�� (856) � 876 879�

GUSIMTUdpSocket::GUSIMTUdpSocket()
{ �

Initialize fieldsof GUSIMTUdpSocket 866�
}

connect() installsa peeraddress.�
Overriddenmemberfunctionsfor GUSIMTUdpSocket 878��� (863) 882�

virtual int connect(void * address, socklen_t addrlen);

�
Memberfunctionsfor classGUSIMTUdpSocket 865��	�� (856) � 877 883�

int GUSIMTUdpSocket::connect(void * address, socklen_t addrlen)
{

sockaddr_in * addr = (sockaddr_in *) address;

�
Sanitychecksfor GUSIMTUdpSocket::connect() 880��
CreateUDP streamif necessary881�

fPeerAddr = *addr;

return 0;
}



�
Sanitychecksfor GUSIMTUdpSocket::connect() 880��� (879)

if (!GUSI_CASSERT_CLIENT(addrlen >= int(sizeof(sockaddr_in))))
return GUSISetPosixError(EINVAL);

if (!GUSI_CASSERT_CLIENT(addr->sin_family == AF_INET)) {
memset(&fPeerAddr, 0, sizeof(sockaddr_in));
return GUSISetPosixError(EAFNOSUPPORT);

}

�
CreateUDP streamif necessary881��� (879883887891)

if (!fStream && CreateStream())
return -1;

recvfrom() readsfrom fInputBuffer .�
Overriddenmemberfunctionsfor GUSIMTUdpSocket 878��	�� (863) � 878 886�

virtual ssize_t recvfrom(const GUSIScatterer & buffer, int, void * from, socklen_t * fromlen);

�
Memberfunctionsfor classGUSIMTUdpSocket 865��	
� (856) � 879 887�

ssize_t GUSIMTUdpSocket::recvfrom(const GUSIScatterer & buffer, int flags, void * from, socklen_t * fromlen)
{ �

Sanitychecksfor GUSIMTUdpSocket::recvfrom() 884��
CreateUDP streamif necessary881��
Wait for valid dataonGUSIMTUdpSocket 885�

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;
}



�
Sanitychecksfor GUSIMTUdpSocket::recvfrom() 884��� (883)

if (!fInputBuffer.Valid())
if (GUSISetPosixError(GetAsyncError()))

return -1;
else if (fReadShutdown)

return 0;
if (!GUSI_CASSERT_CLIENT(!from || *fromlen >= int(sizeof(sockaddr_in))))

return GUSISetPosixError(EINVAL);

Theinputbufferneedsto benonemptybeforea readcansucceed.�
Wait for valid dataonGUSIMTUdpSocket 885��� (883)

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 very importantthattheoutputbufferbe
lockedbetweenwriting theheaderandwriting thedata.�
Overriddenmemberfunctionsfor GUSIMTUdpSocket 878��	
� (863) � 882 890�

virtual ssize_t sendto(const GUSIGatherer & buffer, int flags, const void * to, socklen_t addrlen);



�
Memberfunctionsfor classGUSIMTUdpSocket 865��	
� (856) � 883 891�

ssize_t GUSIMTUdpSocket::sendto(const GUSIGatherer & buffer, int flags, const void * to, socklen_t addrlen)
{ �

Sanitychecksfor GUSIMTUdpSocket::sendto() 888��
CreateUDP streamif necessary881��
Wait for freebufferspaceon GUSIMTUdpSocket 889�

GUSIUDPHeader header;
if (fPeerAddr.sin_port) {

header.fPeerAddr = fPeerAddr.sin_addr.s_addr;
header.fPeerPort = fPeerAddr.sin_port;

} else if (to) {
header.fPeerAddr = static_cast<const sockaddr_in *>(to)->sin_addr.s_addr;
header.fPeerPort = static_cast<const sockaddr_in *>(to)->sin_port;

} else
return GUSISetPosixError(ENOTCONN);

header.fLength = (uint16_t)buffer.Length();

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;
}

�
Sanitychecksfor GUSIMTUdpSocket::sendto() 888��� (887)

if (GUSISetPosixError(GetAsyncError()))
return -1;

if (!GUSI_CASSERT_CLIENT(!to || addrlen >= int(sizeof(sockaddr_in))))
return GUSISetPosixError(EINVAL);

if (!GUSI_CASSERT_CLIENT(buffer.Length() < 0x10000))
return GUSISetPosixError(EINVAL);

�
Wait for freebufferspaceonGUSIMTUdpSocket 889��� (887)

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() checksfor variousconditionson thesocket.�
Overriddenmemberfunctionsfor GUSIMTUdpSocket 878��	
� (863) � 886 892�

virtual bool select(bool * canRead, bool * canWrite, bool * exception);

�
Memberfunctionsfor classGUSIMTUdpSocket 865��	�� (856) � 887 893�

bool GUSIMTUdpSocket::select(bool * canRead, bool * canWrite, bool *)
{ �

CreateUDP streamif necessary881�
bool cond = false;
if (canRead)

if (*canRead = fReadShutdown || fAsyncError || fInputBuffer.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
releasedsothesendprocedureis called.�
Overriddenmemberfunctionsfor GUSIMTUdpSocket 878��	
� (863) � 890

virtual int shutdown(int how);

�
Memberfunctionsfor classGUSIMTUdpSocket 865��	�� (856) � 891 894�

int GUSIMTUdpSocket::shutdown(int how)
{

if (GUSIMTInetSocket::shutdown(how))
return -1;

fOutputBuffer.Lock();
fOutputBuffer.Release();

return 0;
}



MacTCPhasways to makeyou feel very sorry for yourself if you don’t close
streams.�
Memberfunctionsfor classGUSIMTUdpSocket 865��	
� (856) � 893

GUSIMTUdpSocket::˜GUSIMTUdpSocket()
{

if (fStream) {
UDPiopb pb;

pb.ioCRefNum = GUSIMTInetSocket::Driver();
pb.csCode = UDPRelease;
pb.udpStream = fStream;

if (fState != Closing) {
shutdown(2);

AddContext();
while (fState != Closing)

GUSIContext::Yield(true);
RemoveContext();

}

if (PBControlSync(ParmBlkPtr(&pb)))
return;

DisposePtr(pb.csParam.create.rcvBuff); /* there is no release pb */
}

}





Chapter 25

IP NameLookup in MacTCP

�
GUSIMTNetDB.h895���

#ifndef _GUSIMTNetDB_
#define _GUSIMTNetDB_

#ifdef GUSI_INTERNAL
#include "GUSINetDB.h"

�
Definitionof classGUSIMTNetDB897�

#endif /* GUSI_INTERNAL */

#endif /* _GUSIMTNetDB_ */

�
GUSIMTNetDB.cp896���

#include "GUSIInternal.h"
#include "GUSIMTNetDB.h"
#include "GUSIMTInet.h"
#include "GUSIContext.h"

#include <MacTCP.h>

#include <sys/socket.h>
#include <string.h>
#include <stdlib.h>

�
MacTCPDNRcode898��
Memberfunctionsfor classGUSIMTNetDB900�
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25.1 Definition of GUSIMTNet DB
�
Definitionof classGUSIMTNetDB897��� (895)

class GUSIMTNetDB : public GUSINetDB {
public:

static void Instantiate();
static bool Resolver();

�
Overriddenmemberfunctionsfor GUSIMTNetDB903�

private:
GUSIMTNetDB() {}
GUSISpecificData<GUSIhostent,GUSIKillHostEnt> fHost;
static OSErr sResolverState;

};

25.2 Implementation of GUSIMTNet DB

To implementthis,weneedto includetheMacTCPDNR code,asomewhatunpleasant
operation.If possible,wewrapwithin ananonymousnamespace.�
MacTCPDNRcode898��� (896) 899�

#ifdef GUSI_COMPILER_HAS_NAMESPACE
namespace {
#include <AddressXlation.h>

#include "dnr.c"
}
#else
#include "dnr.c"
#endif

Whena DNR call terminates,it wakesup thethreadissuingthecall.�
MacTCPDNRcode898��	�� (896) � 898

static pascal void DNRDone(struct hostInfo *, GUSIContext * context)
{

context->Wakeup();
}

#if GENERATINGCFM
RoutineDescriptor uDNRDone =

BUILD_ROUTINE_DESCRIPTOR(uppResultProcInfo, DNRDone);
#else
#define uDNRDone DNRDone
#endif

TheMacTCPDNR codeis installedby calling Instantiate , which initializesthe
singletoninstanceof GUSINetDB.�
Memberfunctionsfor classGUSIMTNetDB900��� (896) 901�

void GUSIMTNetDB::Instantiate()
{

if (!sInstance)
sInstance = new GUSIMTNetDB;

}



�
Memberfunctionsfor classGUSIMTNetDB900��	�� (896) � 900 902�

OSErr GUSIMTNetDB::sResolverState = 1;

bool GUSIMTNetDB::Resolver()
{

GUSIMTInetSocket::Driver();
if (sResolverState == 1)

sResolverState = OpenResolver(nil);

return !sResolverState;
}

Naturally, MacTCPkeepsits hostdatain differentstructuresthanthesocketstan-
dard.�
Memberfunctionsfor classGUSIMTNetDB900��	�� (896) � 901 904�

static void CopyHost(hostInfo & macHost, GUSIhostent & 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+4) & ˜3;

unixHost.Alloc(len+NUM_ALT_ADDRS*4);
strcpy(unixHost.h_name, macHost.cname);
unixHost.h_aliases[0] = NULL; // Aliases not supported
unixHost.h_addrtype = AF_INET;
unixHost.h_length = 4;

int addrs = 0;
for (int i=0; i<NUM_ALT_ADDRS&& macHost.addr[addrs]!=0; ++i, ++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;

}

�
Overriddenmemberfunctionsfor GUSIMTNetDB903��� (897) 907�

virtual hostent * gethostbyname(const char * name);



�
Memberfunctionsfor classGUSIMTNetDB900��	�� (896) � 902 908�

hostent * GUSIMTNetDB::gethostbyname(const char * name)
{ �

OpenMacTCPDNRor fail lookup905�
if (!strcmp(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 906�

if (StrToAddr(const_cast<char *>(name), &macHost, ResultUPP(&uDNRDone),
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 lookup905��� (904908)

if (!Resolver())
return GUSISetHostError(NO_RECOVERY), static_cast<hostent *>(nil);

�
Declareandinitialize macHost andunixHost 906��� (904908)

hostInfo macHost;
GUSIhostent & unixHost = *fHost;

for (int i=0; i<NUM_ALT_ADDRS; ++i)
macHost.addr[i] = 0;

�
Overriddenmemberfunctionsfor GUSIMTNetDB903��	�� (897) � 903 909�

virtual hostent * gethostbyaddr(const void * addr, size_t len, int type);



�
Memberfunctionsfor classGUSIMTNetDB900��	�� (896) � 904 910�

hostent * GUSIMTNetDB::gethostbyaddr(const void * addrP, size_t, int)
{ �

OpenMacTCPDNRor fail lookup905��
Declareandinitialize macHost andunixHost 906�

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 (macHost.rtnCode == cacheFault);

if (macHost.rtnCode)
return GUSISetMacHostError(macHost.rtnCode), static_cast<hostent *>(nil);

/* For some reason, the IP address usually seems to be set to 0 */
if (!macHost.addr[0])

macHost.addr[0] = addr;
CopyHost(macHost, unixHost);

return &unixHost;
}

�
Overriddenmemberfunctionsfor GUSIMTNetDB903��	
� (897) � 907 911�

virtual char * inet_ntoa(in_addr inaddr);

�
Memberfunctionsfor classGUSIMTNetDB900��	�� (896) � 908 912�

char * GUSIMTNetDB::inet_ntoa(in_addr inaddr)
{

GUSIhostent & unixHost = *fHost;
sprintf(unixHost.fAddrString, "%d.%d.%d.%d",

(inaddr.s_addr >> 24) & 0xFF,
(inaddr.s_addr >> 16) & 0xFF,
(inaddr.s_addr >> 8) & 0xFF,
inaddr.s_addr & 0xFF);

return unixHost.fAddrString;
}

�
Overriddenmemberfunctionsfor GUSIMTNetDB903��	
� (897) � 909

virtual long gethostid();

�
Memberfunctionsfor classGUSIMTNetDB900��	�� (896) � 910

long GUSIMTNetDB::gethostid()
{

return static_cast<long>(GUSIMTInetSocket::HostAddr());
}





Chapter 26

OpenTransport socket
infrastructur e

A GUSIOTSocket definesaclassof OpenTransportsockets.Sincemostfamiliesdiffer
only in a few details,like addressrepresentation,weabstractthetypical differencesin
a strategyclassGUSIOTStrategy .�
GUSIOpenTransport.h913���

#ifndef _GUSIOpenTransport_
#define _GUSIOpenTransport_

#ifdef GUSI_INTERNAL

#include "GUSISocket.h"
#include "GUSISocketMixins.h"
#include "GUSIFactory.h"

#include <netinet/in.h>
#include <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 918��
Definitionof classGUSIOTFactory 915��
Definitionof classGUSIOTStreamFactory 916��
Definitionof classGUSIOTDatagramFactory 917��
Definitionof templateGUSIOT922��
Definitionof classGUSIOTSocket 923��
Definitionof classGUSIOTStreamSocket 924��
Definitionof classGUSIOTDatagramSocket 925�
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#endif /* GUSI_INTERNAL */

#endif /* _GUSIOpenTransport_ */

�
GUSIOpenTransport.cp914���

#define GUSI_MESSAGE_LEVEL1

#include "GUSIInternal.h"
#include "GUSIOpenTransport.h"
#include "GUSIDiag.h"
#include "GUSITimer.h"

#include <stdlib.h>
#include <errno.h>

#include <algorithm>

�
Asynchronousnotifier functionfor OpenTransport 938��
Memberfunctionsfor classGUSIOTFactory 927��
Memberfunctionsfor classGUSIOTStreamFactory 929��
Memberfunctionsfor classGUSIOTDatagramFactory 931��
Memberfunctionsfor classGUSIOTStrategy 933��
Memberfunctionsfor classGUSIOTSocket 941��
Memberfunctionsfor classGUSIOTStreamSocket 970��
Memberfunctionsfor classGUSIOTDatagramSocket 1001�

26.1 Definition of GUSIOTFac to ry and descendants

A GUSIOTFactory is anabstractclasscombininga socketcreationmechanismwith a
strategyinstance.To clarify our intent,we isolatethelatterin GUSIOTStrategy .�
Definitionof classGUSIOTFactory 915��� (913)

class GUSIOTFactory : public GUSISocketFactory {
public:

static bool Initialize();
protected:

virtual GUSIOTStrategy *Strategy(int domain, int type, int protocol) = 0;
private:�

Privatissimaof GUSIOTFactory 926�
};

�
Definitionof classGUSIOTStreamFactory 916��� (913)

class GUSIOTStreamFactory : public GUSIOTFactory {
public:

GUSISocket * socket(int domain, int type, int protocol);
};

�
Definitionof classGUSIOTDatagramFactory 917��� (913)

class GUSIOTDatagramFactory : public GUSIOTFactory {
public:

GUSISocket * socket(int domain, int type, int protocol);
};



26.2 Definition of GUSIOTStra te gy

A GUSIOTStrategy containsall thetricky partsof eachOpenTransportfamily.�
Definitionof classGUSIOTStrategy 918��� (913)

class GUSIOTStrategy {
public:�

Strategic interfacesfor GUSIOTStrategy 919�
protected:�

Privatissimaof GUSIOTStrategy 920�
};

CreateConfiguratio n createsanappropriateOTConfiguration . Thismethodis
not virtual, asit relieson thestrategymethodConfigPath .�
Strategicinterfacesfor GUSIOTStrategy 919��� (918) 921�

OTConfiguration * CreateConfiguration();

�
Privatissimaof GUSIOTStrategy 920��� (918) 932�

virtual const char * ConfigPath() = 0;

PackAddress convertsa socketaddressinto anOT address,andUnpackAddress
performsthereversestep.CopyAddress copiesanaddress.�
Strategicinterfacesfor GUSIOTStrategy 919��	�� (918) � 919

virtual int PackAddress(const void * address, socklen_t len, TNetbuf & addr, bool non_null = false) = 0;
virtual int UnpackAddress(const TNetbuf & addr, void * address, socklen_t * len) = 0;
virtual int CopyAddress(const TNetbuf & from, TNetbuf & to);



26.3 Definition of GUSIOT

OpenTransportallocatesanddeallocatesmanydatastructures,whichwesimplify with
a smarttemplate.Allocation worksvia classallocationoperators,which is a bit weird
admittedly.�
Definitionof templateGUSIOT922��� (913)

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 * o)
{ 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); }

};

typedef GUSIOTAddr<TBind, T_BIND> GUSIOTTBind;
typedef GUSIOTAddr<TCall, T_CALL> GUSIOTTCall;
typedef GUSIOTAddr<TUnitData, T_UNITDATA> GUSIOTTUnitData;
typedef GUSIOTAddr<TUDErr, T_UDERROR> GUSIOTTUDErr;
typedef GUSIOT<TDiscon, T_DIS> GUSIOTTDiscon;
typedef GUSIOT<TOptMgmt, T_OPTMGMT> GUSIOTTOptMgmt;



26.4 Definition of GUSIOTSock et and descendants

OpenTransportsocketsareratherlightweight, sinceOT is rathersimilar to sockets
already.�
Definitionof classGUSIOTSocket 923��� (913)

class GUSIOTSocket :
public GUSISocket,
protected GUSISMBlocking,
protected GUSISMState,
protected GUSISMAsyncError

{
public:�

Overriddenmemberfunctionsfor GUSIOTSocket 951�
protected:

GUSIOTSocket(GUSIOTStrategy * strategy);

�
Privatissimaof GUSIOTSocket 935�

friend class GUSIOTStreamSocket;
friend class GUSIOTDatagramSocket;

};

�
Definitionof classGUSIOTStreamSocket 924��� (913)

class GUSIOTStreamSocket : public GUSIOTSocket {
public:�

Overriddenmemberfunctionsfor GUSIOTStreamSocket 971�
protected:

GUSIOTStreamSocket(GUSIOTStrategy * strategy);

�
Privatissimaof GUSIOTStreamSocket 928�

};

�
Definitionof classGUSIOTDatagramSocket 925��� (913)

class GUSIOTDatagramSocket : public GUSIOTSocket {
public:�

Overriddenmemberfunctionsfor GUSIOTDatagramSocket 1002�
protected:

GUSIOTDatagramSocket(GUSIOTStrategy * strategy);

�
Privatissimaof GUSIOTDatagramSocket 930�

};

26.5 Implementation of GUSIOTFacto ry anddescendants
�
Privatissimaof GUSIOTFactory 926��� (915)

static bool sOK;



�
Memberfunctionsfor classGUSIOTFactory 927��� (914)

bool GUSIOTFactory::sOK = false;

bool GUSIOTFactory::Initialize()
{

if (!sOK)
sOK = !InitOpenTransport();

return sOK;
}

Sinceall we needto know is in the GUSIOTStrategy , it often sufficessimply to
createa GUSIOTSocket . Streamanddatagramsocketsdiffer merelyin thedescendant
theycreate.�
Privatissimaof GUSIOTStreamSocket 928��� (924) 936�

friend class GUSIOTStreamFactory;

�
Memberfunctionsfor classGUSIOTStreamFactory 929��� (914)

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 930��� (925) 1006�

friend class GUSIOTDatagramFactory;

�
Memberfunctionsfor classGUSIOTDatagramFactory 931��� (914)

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 GUSIOTStr at egy

GUSIOTStrategy is mostlyabstract,exceptfor theCreateConfiguration andCopyAddress
methods.�
Privatissimaof GUSIOTStrategy 920��	
� (918) � 920

OTConfiguration * fConfig;
GUSIOTStrategy() : fConfig(nil) {}
virtual ˜GUSIOTStrategy();



�
Memberfunctionsfor classGUSIOTStrategy 933��� (914) 934�

OTConfiguration * GUSIOTStrategy::CreateConfiguration()
{

if (!fConfig)
fConfig = OTCreateConfiguration(ConfigPath());

return OTCloneConfiguration(fConfig);
}

GUSIOTStrategy::˜GUSIOTStrategy()
{

if (fConfig)
OTDestroyConfiguration(fConfig);

}

While you might haveto overridethis for sophisticatedaddresses,this shoulddo
for most.�
Memberfunctionsfor classGUSIOTStrategy 933��	
� (914) � 933

int GUSIOTStrategy::CopyAddress(const TNetbuf & from, TNetbuf & to)
{

memcpy(to.buf, from.buf, to.len = from.len);

return 0;
}

26.7 Implementation of GUSIOTSock et

OpenTransportmaycall thisroutinefor dozensanddozensof differentreasons.Pretty
mucheverycall resultsin awakeupof thethreadsattachedto thesocket.Wesavesome
of themoreinterestingeventsin bitsets.in MopupEvents .�
Privatissimaof GUSIOTSocket 935��� (923) 939�

uint16_t fNewEvent;
uint16_t fCurEvent;
uint16_t fEvent;
uint32_t fNewCompletion;
uint32_t fCurCompletion;
uint32_t fCompletion;
friend pascal void GUSIOTNotify(GUSIOTSocket *, OTEventCode, OTResult, void *);

�
Privatissimaof GUSIOTStreamSocket 928��	�� (924) � 928 980�

friend pascal void GUSIOTNotify(GUSIOTSocket *, OTEventCode, OTResult, void *);

�
Initialize fieldsof GUSIOTSocket 937��� (944) 943�

fNewEvent = 0;
fEvent = 0;
fNewCompletion = 0;
fCompletion = 0;



�
Asynchronousnotifier functionfor OpenTransport 938��� (914)

inline uint32_t CompleteMask(OTEventCode code)
{

return 1 << (code & 0x1F);
}

pascal void GUSIOTNotify(
GUSIOTSocket * sock, OTEventCode code, OTResult result, void *cookie)

{
GUSIOTStreamSocket * ss = dynamic_cast<GUSIOTStreamSocket *>(sock);

switch (code & 0x7f000000L) {
case 0:

sock->fNewEvent |= code;
break;

case kCOMPLETEEVENT:
if (!(code & 0x00FFFFE0))

sock->fNewCompletion |= CompleteMask(code);
if (code == T_OPENCOMPLETE)

sock->fEndpoint = static_cast<EndpointRef>(cookie);
break;

}
switch (result) {
case kOTLookErr:

sock->SetAsyncPosixError(kOTLookErr);
break;

default:
sock->SetAsyncMacError(result);

}
sock->Wakeup();

}

To avoidraceconditionswith thenotifier, wesometimesneeda lock.�
Privatissimaof GUSIOTSocket 935��	
� (923) � 935 940�

class Lock {
public:

Lock(EndpointRef end) : fEndpoint(end) { OTEnterNotifier(fEndpoint); }
˜Lock() { OTLeaveNotifier(fEndpoint); }

private:
EndpointRef fEndpoint;

};

Forsomeevents,wehaveto takeafollowup actionat a moreconvenienttime.�
Privatissimaof GUSIOTSocket 935��	
� (923) � 939 942�

virtual void MopupEvents();



�
Memberfunctionsfor classGUSIOTSocket 941��� (914) 944�

void GUSIOTSocket::MopupEvents()
{

{
Lock lock(fEndpoint);

fEvent |= (fCurEvent = fNewEvent);
fCompletion |= (fCurCompletion = fNewCompletion);
fNewEvent = 0;
fNewCompletion = 0;

}

if (fCurEvent & T_UDERR) {
GUSIOTTUDErr * udErr = new (fEndpoint) GUSIOTTUDErr;

if (!OTRcvUDErr(fEndpoint, udErr) && udErr)
SetAsyncMacError(udErr->error);

delete udErr;
}
if (fCurEvent & (T_DISCONNECT | T_ORDREL)) {

fReadShutdown = true;
}

}

GUSIOTSocket createsanasynchronousendpointfor theappropriateprovider.�
Privatissimaof GUSIOTSocket 935��	�� (923) � 940 945�

GUSIOTStrategy * fStrategy;
EndpointRef fEndpoint;
linger fLinger;

�
Initialize fieldsof GUSIOTSocket 937��	�� (944) � 937 950�

fStrategy = strategy;
fEndpoint = nil;
fLinger.l_onoff = false;
fLinger.l_linger= 0;



�
Memberfunctionsfor classGUSIOTSocket 941��	�� (914) � 941 946�

GUSIOTSocket::GUSIOTSocket(GUSIOTStrategy * strategy)
{ �

Initialize fieldsof GUSIOTSocket 937�
SetAsyncMacError(

OTAsyncOpenEndpoint(
fStrategy->CreateConfiguration(),
0, nil,
reinterpret_cast<OTNotifyProcPtr>(GUSIOTNotify),
this));

AddContext();
MopupEvents();
while (!fAsyncError && !(fCompletion & CompleteMask(T_OPENCOMPLETE))) {

GUSIContext::Yield(true);
MopupEvents();

}
RemoveContext();
if (!fEndpoint)

GUSISetPosixError(GetAsyncError());
}

Thedestructortearsdowntheconnectionasgracefullyaspossible.It alsorespects
thelingersettings.�
Privatissimaof GUSIOTSocket 935��	
� (923) � 942 948�

virtual void close();
virtual ˜GUSIOTSocket();

�
Memberfunctionsfor classGUSIOTSocket 941��	�� (914) � 944 952�

void GUSIOTSocket::close()
{

if (OTGetEndpointState(fEndpoint) != T_IDLE) {�
DisconnecttheGUSIOTSocket , dammit947�

}

Unbind();
OTCloseProvider(fEndpoint);

GUSISocket::close();
}

GUSIOTSocket::˜GUSIOTSocket()
{

delete fSockName;
}



Underdesperatecircumstances,we arepreparedto employquitea bit of violence
to disconnectthesocket.�
DisconnecttheGUSIOTSocket , dammit947��� (946)

fCompletion &= ˜(CompleteMask(T_DISCONNECTCOMPLETE));
GUSIOTTCall * call = new (fEndpoint, 0) GUSIOTTCall;
SetAsyncMacError(OTSndDisconnect(fEndpoint, call));
delete call;
AddContext();
MopupEvents();
while (!fAsyncError && !(fCompletion & CompleteMask(T_DISCONNECTCOMPLETE))) {

GUSIContext::Yield(true);
MopupEvents();

}
RemoveContext();
fAsyncError = 0;

Clone createsanothersocketof thesameclass.�
Privatissimaof GUSIOTSocket 935��	�� (923) � 945 949�

virtual GUSIOTSocket * Clone() = 0;

At the time thesocketfunctionbind is called,we arenot really readyyet to call
OTBind , but if wedon’t call it, wecan’t reportwhethertheaddresswasfree.�
Privatissimaof GUSIOTSocket 935��	�� (923) � 948 954�

GUSIOTTBind * fSockName;
int BindToAddress(GUSIOTTBind * addr);

�
Initialize fieldsof GUSIOTSocket 937��	�� (944) � 943

fSockName = nil;

�
Overriddenmemberfunctionsfor GUSIOTSocket 951��� (923) 956�

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

�
Memberfunctionsfor classGUSIOTSocket 941��	�� (914) � 946 953�

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 freeInName;
inName->qlen = 0;

res = BindToAddress(inName);
freeInName:

delete inName;

return res;
}



�
Memberfunctionsfor classGUSIOTSocket 941��	�� (914) � 952 955�

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 (!fAsyncError && !(fCompletion & CompleteMask(T_BINDCOMPLETE))) {

GUSIContext::Yield(true);
MopupEvents();

}
RemoveContext();
if (GUSISetPosixError(GetAsyncError())) {

delete fSockName;
fSockName = nil;

return -1;
} else

return 0;
}

OpenTransporttakesunbindinga lot moreseriousthanMacTCP.�
Privatissimaof GUSIOTSocket 935��	
� (923) � 949

void Unbind();
�
Memberfunctionsfor classGUSIOTSocket 941��	�� (914) � 953 957�

void GUSIOTSocket::Unbind()
{

fCompletion &= ˜(CompleteMask(T_BINDCOMPLETE) | CompleteMask(T_UNBINDCOMPLETE));
SetAsyncMacError(OTUnbind(fEndpoint));
AddContext();
MopupEvents();
while (!fAsyncError && !(fCompletion & CompleteMask(T_UNBINDCOMPLETE))) {

GUSIContext::Yield(true);
MopupEvents();

}
RemoveContext();
fAsyncError = 0;

}

getsockname andgetpeername unpackthestoredaddresses.Note that thereac-
tion to nil addressesis a bit different.�
Overriddenmemberfunctionsfor GUSIOTSocket 951��	�� (923) � 951 958�

virtual int getsockname(void * name, socklen_t * namelen);
�
Memberfunctionsfor classGUSIOTSocket 941��	�� (914) � 955 959�

int GUSIOTSocket::getsockname(void * name, socklen_t * namelen)
{

if (!fSockName)
BindToAddress(nil);

return fSockName->Unpack(fStrategy, name, namelen);
}



shutdown() justdelegatesto GUSISMState .�
Overriddenmemberfunctionsfor GUSIOTSocket 951��	�� (923) � 956 960�

virtual int shutdown(int how);

�
Memberfunctionsfor classGUSIOTSocket 941��	�� (914) � 957 961�

int GUSIOTSocket::shutdown(int how)
{

if (!GUSI_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;
}

fcntl() handlestheblockingsupport.�
Overriddenmemberfunctionsfor GUSIOTSocket 951��	�� (923) � 958 962�

virtual int fcntl(int cmd, va_list arg);

�
Memberfunctionsfor classGUSIOTSocket 941��	�� (914) � 959 963�

int GUSIOTSocket::fcntl(int cmd, va_list arg)
{

int result;

if (GUSISMBlocking::DoFcntl(&result, cmd, arg))
return result;

GUSI_ASSERT_CLIENT(false, ("fcntl: illegal request %d\n", cmd));

return GUSISetPosixError(EOPNOTSUPP);
}

ioctl() dealswith blockingsupportandwith FIONREAD.�
Overriddenmemberfunctionsfor GUSIOTSocket 951��	�� (923) � 960 964�

virtual int ioctl(unsigned int request, va_list arg);



�
Memberfunctionsfor classGUSIOTSocket 941��	�� (914) � 961 965�

int GUSIOTSocket::ioctl(unsigned int request, va_list arg)
{

int result;

if (GUSISMBlocking::DoIoctl(&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 a varietyof options.�
Overriddenmemberfunctionsfor GUSIOTSocket 951��	�� (923) � 962 966�

virtual int getsockopt(int level, int optname, void *optval, socklen_t * optlen);



�
Memberfunctionsfor classGUSIOTSocket 941��	�� (914) � 963 967�

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) ];
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 951��	�� (923) � 964 968�

virtual int setsockopt(int level, int optname, void *optval, socklen_t optlen);



�
Memberfunctionsfor classGUSIOTSocket 941��	�� (914) � 965 969�

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 = sizeof(struct t_kpalive);
kpal.kp_onoff = *reinterpret_cast<int *>(optval);
optval = &kpal;
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;

}
break;

case IPPROTO_TCP:
switch (optname) {
case TCP_KEEPALIVE:

len = sizeof(struct t_kpalive);
kpal.kp_timeout = (*reinterpret_cast<int *>(optval) + 30) / 60;
optval = &kpal;
break;

default:
goto notSupported;

}
break;

default:
goto notSupported;

}
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);
}

OpenTransportsocketsimplementsocketstylecalls.�
Overriddenmemberfunctionsfor GUSIOTSocket 951��	�� (923) � 966

virtual bool Supports(ConfigOption config);

�
Memberfunctionsfor classGUSIOTSocket 941��	�� (914) � 967

bool GUSIOTSocket::Supports(ConfigOption config)
{

return config == kSocketCalls;
}

26.8 Implementation of GUSIOTStr eamSoc ke t

GUSIOTStreamSocket s haveto beconnectedandsenddatain acontinuousstream.�
Memberfunctionsfor classGUSIOTStreamSocket 970��� (914) 972�

GUSIOTStreamSocket::GUSIOTStreamSocket(GUSIOTStrategy * strategy)
: GUSIOTSocket(strategy)

{ �
Initialize fieldsof GUSIOTStreamSocket 981�

}

Clone createsanothersocketof thesameclass.�
Overriddenmemberfunctionsfor GUSIOTStreamSocket 971��� (924) 973�

virtual GUSIOTSocket * Clone();

�
Memberfunctionsfor classGUSIOTStreamSocket 970��	�� (914) � 970 974�

GUSIOTSocket * GUSIOTStreamSocket::Clone()
{

return new GUSIOTStreamSocket(fStrategy);
}

�
Overriddenmemberfunctionsfor GUSIOTStreamSocket 971��	�� (924) � 971 975�

virtual void close();
˜GUSIOTStreamSocket();



�
Memberfunctionsfor classGUSIOTStreamSocket 970��	
� (914) � 972 976�

void GUSIOTStreamSocket::close()
{

OTSndOrderlyDisconnect(fEndpoint);

GUSITimer lingerer;

if (fLinger.l_onoff)
lingerer.Sleep(fLinger.l_linger*1000+1);

AddContext();
MopupEvents();
while (OTGetEndpointState(fEndpoint) > T_IDLE)

if (fLinger.l_onoff && !lingerer.Primed()) // Linger timer ran out
break;

else if (GUSIContext::Yield(true))
break;

else
MopupEvents();

RemoveContext();

GUSIOTSocket::close();
}

GUSIOTStreamSocket::˜GUSIOTStreamSocket()
{

delete fPeerName;
}

Streamsocketsincludea mopupactionfor connectanddisconnect.�
Overriddenmemberfunctionsfor GUSIOTStreamSocket 971��	�� (924) � 973 977�

virtual void MopupEvents();



�
Memberfunctionsfor classGUSIOTStreamSocket 970��	�� (914) � 974 978�

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", XTI2OSStatus(discon->reason)));
SetAsyncMacError(XTI2OSStatus(discon->reason));

delete discon;
} else {

GUSI_MESSAGE(("Disconnect\n"));
}

}
}

listen is a bit embarassing,becausewe alreadycommittedourselvesto a queue
lengthof 0, sowehaveto unbindandrebindourselves.�
Overriddenmemberfunctionsfor GUSIOTStreamSocket 971��	�� (924) � 975 982�

virtual int listen(int qlen);

�
Memberfunctionsfor classGUSIOTStreamSocket 970��	�� (914) � 976 983�

int GUSIOTStreamSocket::listen(int queueLength)
{

Unbind();�
FudgequeueLength 979�

fSockName->qlen = queueLength;
SetAsyncMacError(OTBind(fEndpoint, fSockName, nil));
AddContext();
MopupEvents();
while (!fAsyncError && !(fCompletion & CompleteMask(T_BINDCOMPLETE))) {

GUSIContext::Yield(true);
MopupEvents();

}
RemoveContext();

return GUSISetPosixError(GetAsyncError());
}



Forsomeweird reason,BSDmultipliesqueuelengthswith a fudgefactor.�
FudgequeueLength 979��� (978)

if (queueLength < 1)
queueLength = 1;

else if (queueLength > 4)
queueLength = 8;

else
queueLength = ((queueLength * 3) >> 1) + 1;

Thepeeraddressfor aGUSIOTStreamSocket is storedin aGUSIOTTCall structure.�
Privatissimaof GUSIOTStreamSocket 928��	�� (924) � 936 985�

GUSIOTTCall * fPeerName;

�
Initialize fieldsof GUSIOTStreamSocket 981��� (970) 986�

fPeerName = nil;

�
Overriddenmemberfunctionsfor GUSIOTStreamSocket 971��	�� (924) � 977 984�

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

�
Memberfunctionsfor classGUSIOTStreamSocket 970��	
� (914) � 978 987�

int GUSIOTStreamSocket::getpeername(void * name, socklen_t * namelen)
{

MopupEvents();

if (!fPeerName)
return GUSISetPosixError(ENOTCONN);

return fPeerName->Unpack(fStrategy, name, namelen);
}

accept maybecomequitecomplex,becauseconnectionscouldnest.Thelistening
socketcallsOTListen , queuescandidatesby their fNextListener field, andthentrys
calling OTAccept on thefirst candidate.�
Overriddenmemberfunctionsfor GUSIOTStreamSocket 971��	�� (924) � 982 991�

virtual GUSISocket * accept(void * address, socklen_t * addrlen);

�
Privatissimaof GUSIOTStreamSocket 928��	�� (924) � 980

GUSIOTStreamSocket * fNextListener;
GUSIOTStreamSocket * fLastListener;

�
Initialize fieldsof GUSIOTStreamSocket 981��	�� (970) � 981

fNextListener = nil;
fLastListener = nil;



�
Memberfunctionsfor classGUSIOTStreamSocket 970��	�� (914) � 983 992�

GUSISocket * GUSIOTStreamSocket::accept(void * address, socklen_t * addrlen)
{

MopupEvents();

bool mustListen = false;
for (;;) {

if (mustListen || !fNextListener) {�
Call OTListen andqueuea candidate988�

mustListen = false;
}
if (fNextListener) {�

Call OTAccept andreturn if successful990�
}

}
}

�
Call OTListen andqueuea candidate988��� (987)

GUSIOTTCall * call = new (fEndpoint) GUSIOTTCall;
if (!call)

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 989�

GUSIOTStreamSocket * candidate = dynamic_cast<GUSIOTStreamSocket *>(Clone());
candidate->fPeerName = call;
if (!fNextListener)

fNextListener = candidate;
else

fLastListener->fNextListener = candidate;
fLastListener = candidate;

�
return an appropriateerror if GUSIOTSocket::accept failed989��� (988)

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 and return if successful990��� (987)

GUSIOTSocket * sock = fNextListener;
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 kOTLookErr:

switch (OTLook(fEndpoint)) {
case T_LISTEN: // Another connection has arrived

mustListen = true;
continue;

case T_DISCONNECT: // Peer disconnected already
goto deleteCandidate;

}
break;

case 0:
fNextListener = fNextListener->fNextListener;

sock->getpeername(address, addrlen);
sock->fSockName = new (fEndpoint) GUSIOTTBind;
if (sock->fSockName && !fSockName->Copy(fStrategy, sock->fSockName))

return sock;

// Fall through
default:
deleteCandidate:

fNextListener = fNextListener->fNextListener;

delete sock;
}

connect is comparativelysimple.�
Overriddenmemberfunctionsfor GUSIOTStreamSocket 971��	�� (924) � 984 993�

virtual int connect(void * address, socklen_t addrlen);



�
Memberfunctionsfor classGUSIOTStreamSocket 970��	�� (914) � 987 994�

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;

// 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 (!signal && !(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.�
Overriddenmemberfunctionsfor GUSIOTStreamSocket 971��	�� (924) � 991 995�

virtual ssize_t recvfrom(const GUSIScatterer & buffer, int flags, void * from, socklen_t * fromlen);

�
Memberfunctionsfor classGUSIOTStreamSocket 970��	
� (914) � 992 996�

ssize_t GUSIOTStreamSocket::recvfrom(const GUSIScatterer & buffer, int flags, void * from, socklen_t * fromlen)
{

MopupEvents();
OTFlags otflags;
uint16_t exp = fEvent & T_EXDATA;
fEvent ˆ= exp;
OTResult res = OTRcv(fEndpoint, buffer.Buffer(), buffer.Length(), &otflags);
if (res == kOTNoDataErr) {

if (GUSISetPosixError(GetAsyncError()))
return -1;

if (fReadShutdown)
return 0;

if (!fBlocking)
return GUSISetPosixError(EWOULDBLOCK);

bool signal = false;
AddContext();
MopupEvents();
while (res == kOTNoDataErr && !(res = fAsyncError)) {

signal = GUSIContext::Yield(true);
MopupEvents();
if (signal)

break;
res = OTRcv(fEndpoint, buffer.Buffer(), buffer.Length(), &otflags);

}
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;

}

�
Overriddenmemberfunctionsfor GUSIOTStreamSocket 971��	�� (924) � 993 997�

virtual ssize_t sendto(const GUSIGatherer & buffer, int flags, const void * to, socklen_t tolen);



�
Memberfunctionsfor classGUSIOTStreamSocket 970��	�� (914) � 994 998�

ssize_t GUSIOTStreamSocket::sendto(const GUSIGatherer & buffer, int flags, const void * to, socklen_t tolen)
{

MopupEvents();
if (GUSISetPosixError(GetAsyncError()))

return -1;
long done= 0;
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 streamsocketsinterminglesdatainformationandconnectioninforma-
tion asusual.�
Overriddenmemberfunctionsfor GUSIOTStreamSocket 971��	�� (924) � 995 999�

virtual bool select(bool * canRead, bool * canWrite, bool * except);



�
Memberfunctionsfor classGUSIOTStreamSocket 970��	
� (914) � 996 1000�

bool GUSIOTStreamSocket::select(bool * canRead, bool * canWrite, bool * except)
{

MopupEvents();

bool res = false;
OTResult state = OTGetEndpointState(fEndpoint);

if (canRead) {
size_t sz;
if (*canRead =

fReadShutdown // EOF
|| fAsyncError // Asynchronous error
|| (!OTCountDataBytes(fEndpoint, &sz) && sz) // Data available
|| state == T_INCON // Connection pending
|| fNextListener // 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 971��	�� (924) � 997

virtual int shutdown(int how);

�
Memberfunctionsfor classGUSIOTStreamSocket 970��	
� (914) � 998

int GUSIOTStreamSocket::shutdown(int how)
{

switch (how) {
case SHUT_WR:
case SHUT_RDWR:

OTSndOrderlyDisconnect(fEndpoint);
}

return GUSIOTSocket::shutdown(how);
}



26.9 Implementation of GUSIOTDat agra mSoc ke t

GUSIOTDatagramSocket s don’t needto beconnected.�
Memberfunctionsfor classGUSIOTDatagramSocket 1001��� (914) 1003�

GUSIOTDatagramSocket::GUSIOTDatagramSocket(GUSIOTStrategy * strategy)
: GUSIOTSocket(strategy)

{ �
Initialize fieldsof GUSIOTDatagramSocket 1009�

}

Clone createsanothersocketof thesameclass.�
Overriddenmemberfunctionsfor GUSIOTDatagramSocket 1002��� (925) 1004�

virtual GUSIOTSocket * Clone();
�
Memberfunctionsfor classGUSIOTDatagramSocket 1001��	�� (914) � 1001 1005�

GUSIOTSocket * GUSIOTDatagramSocket::Clone()
{

return new GUSIOTDatagramSocket(fStrategy);
}

�
Overriddenmemberfunctionsfor GUSIOTDatagramSocket 1002��	�� (925) � 1002 1010�

˜GUSIOTDatagramSocket();
�
Memberfunctionsfor classGUSIOTDatagramSocket 1001��	�� (914) � 1003 1007�

GUSIOTDatagramSocket::˜GUSIOTDatagramSocket()
{

delete fPeerName;
}

Datagramsocketsmight beboundat ratherarbitrarytimes.�
Privatissimaof GUSIOTDatagramSocket 930��	�� (925) � 930 1008�

int BindIfUnbound();
�
Memberfunctionsfor classGUSIOTDatagramSocket 1001��	�� (914) � 1005 1011�

int GUSIOTDatagramSocket::BindIfUnbound()
{

if (OTGetEndpointState(fEndpoint) == T_UNBND)
return BindToAddress(nil);

return 0;
}

Thepeeraddressfor aGUSIOTDatagramSocke t is storedin aGUSIOTTBind struc-
ture.�
Privatissimaof GUSIOTDatagramSocket 930��	�� (925) � 1006

GUSIOTTBind * fPeerName;
�
Initialize fieldsof GUSIOTDatagramSocket 1009��� (1001)

fPeerName = nil;
�
Overriddenmemberfunctionsfor GUSIOTDatagramSocket 1002��	�� (925) � 1004 1012�

virtual int getpeername(void * name, socklen_t * namelen);
�
Memberfunctionsfor classGUSIOTDatagramSocket 1001��	�� (914) � 1007 1013�

int GUSIOTDatagramSocket::getpeername(void * name, socklen_t * namelen)
{

if (!fPeerName)
return GUSISetPosixError(ENOTCONN);

return fPeerName->Unpack(fStrategy, name, namelen);
}



A datagramsocketcanconnect asmanytimesasit wants.�
Overriddenmemberfunctionsfor GUSIOTDatagramSocket 1002��	�� (925) � 1010 1014�

virtual int connect(void * address, socklen_t addrlen);

�
Memberfunctionsfor classGUSIOTDatagramSocket 1001��	�� (914) � 1011 1015�

int GUSIOTDatagramSocket::connect(void * address, socklen_t addrlen)
{

MopupEvents();
if (BindIfUnbound())

return -1;
if (!fPeerName) {

fPeerName = new (fEndpoint) GUSIOTTBind;
if (!fPeerName)

return GUSISetPosixError(ENOMEM);
}
if (fPeerName->Pack(fStrategy, address, addrlen, true)) {

delete fPeerName;
fPeerName = nil;

return -1;
}
return 0;

}

Datagramprotocolsuseslightly differentcallsfor datatransfers.�
Overriddenmemberfunctionsfor GUSIOTDatagramSocket 1002��	�� (925) � 1012 1018�

virtual ssize_t recvfrom(const GUSIScatterer & buffer, int flags, void * from, socklen_t * fromlen);



�
Memberfunctionsfor classGUSIOTDatagramSocket 1001��	�� (914) � 1013 1019�

ssize_t GUSIOTDatagramSocket::recvfrom(const GUSIScatterer & buffer, int flags, void * from, socklen_t * fromlen)
{

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 {�
Comparereceivedaddressto storedpeeraddress1016�

if (from)
data->Unpack(fStrategy, from, fromlen);

}
if (res >= 0) {

res = buffer.SetLength(data->udata.len);�
Readrestof datagramif bufferallocationwastoostingy1017�

}
killDataAndReturn:

data->udata.buf = nil;
delete data;
return res;

}



If wecalledconnect on thesocket,wewantto restrictpeeraddresses.�
Comparereceivedaddressto storedpeeraddress1016��� (1015)

if (fPeerName)
if (memcmp(

fPeerName->addr.buf, data->addr.buf,
min(fPeerName->addr.len, data->addr.len))

)
goto retry; // No match

OpenTransportrequiresoneto readtheentiredatagram,soif therewasa rest,we
usea temporarybuffer. Thispartmaybecalledrecursively.�
Readrestof datagramif bufferallocationwastoostingy1017��� (1015)

if (otflags & T_MORE) {
char * buf = new char[1024];
recvfrom(GUSIScatterer(buf, 1024), 0, nil, nil);

}

sendto needseitheravalid to addressor a storedpeeraddresssetby connect .�
Overriddenmemberfunctionsfor GUSIOTDatagramSocket 1002��	�� (925) � 1014 1020�

virtual ssize_t sendto(const GUSIGatherer & buffer, int flags, const void * to, socklen_t tolen);



�
Memberfunctionsfor classGUSIOTDatagramSocket 1001��	�� (914) � 1015 1021�

ssize_t GUSIOTDatagramSocket::sendto(const GUSIGatherer & buffer, int flags, const void * to, socklen_t tolen)
{

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 datagramsocketsreturnsdatainformationonly.�
Overriddenmemberfunctionsfor GUSIOTDatagramSocket 1002��	�� (925) � 1018

virtual bool select(bool * canRead, bool * canWrite, bool * except);



�
Memberfunctionsfor classGUSIOTDatagramSocket 1001��	�� (914) � 1019

bool GUSIOTDatagramSocket::select(bool * canRead, bool * canWrite, bool * except)
{

MopupEvents();
bool res = false;
OTResult state = OTGetEndpointState(fEndpoint);

if (canRead) {
size_t sz;
if (*canRead = fAsyncError || (!OTCountDataBytes(fEndpoint, &sz) && sz))

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

OpenTransport TCP/IP sockets

ForTCPandUDP, thestrategyclassesdomostof thework, thederivedsocketclasses
only haveto dooptionmanagement.�
GUSIOTInet.h1022���

#ifndef _GUSIOTInet_
#define _GUSIOTInet_

#ifdef GUSI_SOURCE

#include <sys/cdefs.h>

__BEGIN_DECLS�
Definitionof GUSIwithOTInetSockets 1024�

__END_DECLS

#endif /* GUSI_SOURCE*/

#endif /* _GUSIOTInet_ */
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�
GUSIOTInet.cp1023���

#include "GUSIInternal.h"
#include "GUSIOTInet.h"
#include "GUSIOpenTransport.h"
#include "GUSIOTNetDB.h"
#include "GUSIInet.h"
#include "GUSIDiag.h"

#include <stdlib.h>
#include <errno.h>
#include <netinet/in.h>
#include <net/if.h>

�
Definitionof classGUSIOTTcpFactory 1025��
Definitionof classGUSIOTUdpFactory 1026��
Definitionof classGUSIOTInetStrategy 1027��
Definitionof classGUSIOTMInetOptions 1029��
Definitionof classGUSIOTTcpStrategy 1028��
Definitionof classGUSIOTTcpSocket 1032��
Definitionof classGUSIOTUdpStrategy 1030��
Definitionof classGUSIOTUdpSocket 1031��
Memberfunctionsfor classGUSIOTTcpFactory 1034��
Memberfunctionsfor classGUSIOTUdpFactory 1038��
Memberfunctionsfor classGUSIOTInetStrategy 1041��
Memberfunctionsfor classGUSIOTMInetOptions 1045��
Memberfunctionsfor classGUSIOTTcpStrategy 1051��
Memberfunctionsfor classGUSIOTTcpSocket 1053��
Memberfunctionsfor classGUSIOTUdpStrategy 1058��
Memberfunctionsfor classGUSIOTUdpSocket 1060��
Implementationof GUSIwithOTInetSockets 1065�

27.1 Definition of OpenTransport Internet hooks
�
Definitionof GUSIwithOTInetSockets 1024��� (1022)

void GUSIwithOTInetSockets();
void GUSIwithOTTcpSockets();
void GUSIwithOTUdpSockets();



27.2 Definition of GUSIOTTcpFac tor y

Theonly way that theGUSIOTTcpFactory differs from theGUSIOTFactory is that it
definesa strategyandaninstantiationmechanism.�
Definitionof classGUSIOTTcpFactory 1025��� (1023)

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 1033�

};

27.3 Definition of GUSIOTUdpFac tor y

TheGUSIOTUdpFactory is thedatagramequivalentof GUSIOTTcpFactory . It returns
its ownsockettyp to supportmulticasting.�
Definitionof classGUSIOTUdpFactory 1026��� (1023)

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 1037�

};

27.4 Definition of GUSIOTInet St rat egy

TCPandUDPsocketsusedifferentcreationconfigurations,butthesameaddresspack-
ing routines.�
Definitionof classGUSIOTInetStrategy 1027��� (1023)

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 GUSIOTTcp St ra te gy

TheGUSIOTTcpStrategy definestheconfigurationfor TCPsockets�
Definitionof classGUSIOTTcpStrategy 1028��� (1023)

class GUSIOTTcpStrategy : public GUSIOTInetStrategy {
protected:

virtual const char * ConfigPath();
};

27.6 Definition of GUSIOTMIn et Opti ons

The optionscommonto TCP andUDP socketsare implementedin the mixin class
GUSIOTMInetOptions .�
Definitionof classGUSIOTMInetOptions 1029��� (1023)

class GUSIOTMInetOptions {
protected:

bool DoGetSockOpt(
int * result, EndpointRef endpoint, int level, int optname,
void *optval, socklen_t * optlen);

bool DoSetSockOpt(
int * result, EndpointRef endpoint, int level, int optname,
void *optval, socklen_t optlen);

bool DoIoctl(int * result, unsigned int request, va_list arg);
};

27.7 Definition of GUSIOTUdpSt ra te gy

TheGUSIOTUdpStrategy definestheconfigurationfor UDPsockets�
Definitionof classGUSIOTUdpStrategy 1030��� (1023)

class GUSIOTUdpStrategy : public GUSIOTInetStrategy {
protected:

virtual const char * ConfigPath();
};

27.8 Definition of GUSIOTUdpSock et

A GUSIOTUdpSocket supportsUDP datagramservicesoverOpenTransport.�
Definitionof classGUSIOTUdpSocket 1031��� (1023)

class GUSIOTUdpSocket : public GUSIOTDatagramSocket, protected GUSIOTMInetOptions {
public:�

Overriddenmemberfunctionsfor GUSIOTUdpSocket 1059�
protected:

GUSIOTUdpSocket(GUSIOTStrategy * strategy) : GUSIOTDatagramSocket(strategy) {}

friend class GUSIOTUdpFactory;
};



27.9 Definition of GUSIOTTcpSoc ket

A GUSIOTUdpSocket supportsTCPstreamservicesoverOpenTransport.�
Definitionof classGUSIOTTcpSocket 1032��� (1023)

class GUSIOTTcpSocket : public GUSIOTStreamSocket, protected GUSIOTMInetOptions {
public:�

Overriddenmemberfunctionsfor GUSIOTTcpSocket 1052�
protected:

GUSIOTTcpSocket(GUSIOTStrategy * strategy) : GUSIOTStreamSocket(strategy) {}

friend class GUSIOTTcpFactory;
};

27.10 Implementation of GUSIOTTcpFact or y
�
Privatissimaof GUSIOTTcpFactory 1033��� (1025)

static GUSISocketFactory * sInstance;
�
Memberfunctionsfor classGUSIOTTcpFactory 1034��� (1023) 1035�

GUSISocketFactory * GUSIOTTcpFactory::sInstance;

GUSISocketFactory * GUSIOTTcpFactory::Instance()
{

if (!sInstance)
sInstance = new GUSIOTTcpFactory;

return sInstance;
}

Therealsmartsof GUSIOTTcpFactory arein theStrategy memberfunction.�
Memberfunctionsfor classGUSIOTTcpFactory 1034��	�� (1023) � 1034 1036�

GUSIOTStrategy * GUSIOTTcpFactory::Strategy(int, int, int)
{

static GUSIOTStrategy * tcpStrategy = new GUSIOTTcpStrategy;

return tcpStrategy;
}

OpenTransportTCP socketshavea little bit of addedfunctionality over stream
sockets.�
Memberfunctionsfor classGUSIOTTcpFactory 1034��	�� (1023) � 1035

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 GUSIOTUdpFact or y
�
Privatissimaof GUSIOTUdpFactory 1037��� (1026)

static GUSISocketFactory * sInstance;



�
Memberfunctionsfor classGUSIOTUdpFactory 1038��� (1023) 1039�

GUSISocketFactory * GUSIOTUdpFactory::sInstance;

GUSISocketFactory * GUSIOTUdpFactory::Instance()
{

if (!sInstance)
sInstance = new GUSIOTUdpFactory;

return sInstance;
}

Therealsmartsof GUSIOTUdpFactory arein theStrategy memberfunction.�
Memberfunctionsfor classGUSIOTUdpFactory 1038��	�� (1023) � 1038 1040�

GUSIOTStrategy * GUSIOTUdpFactory::Strategy(int, int, int)
{

static GUSIOTStrategy * udpStrategy = new GUSIOTUdpStrategy;

return udpStrategy;
}

OpenTransportUDP socketshavea little bit of addedfunctionalityoverdatagram
sockets.�
Memberfunctionsfor classGUSIOTUdpFactory 1038��	�� (1023) � 1039

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 definesthepackingandunpackingfunctions.�
Memberfunctionsfor classGUSIOTInetStrategy 1041��� (1023) 1043�

int GUSIOTInetStrategy::PackAddress(const void * address, socklen_t len, TNetbuf & addr, bool non_null)
{

const sockaddr_in *name = (const sockaddr_in *)address;�
Sanitychecksfor GUSIOTInetStrategy::PackAddress 1042�

OTInitInetAddress(
reinterpret_cast<InetAddress *>(addr.buf),
name->sin_port, name->sin_addr.s_addr);

addr.len = 16;

return 0;
}



�
Sanitychecksfor GUSIOTInetStrategy::PackAddress 1042��� (1041)

if (!GUSI_ASSERT_CLIENT(
len >= sizeof(struct sockaddr_in),
("PackAddress: address len %d < %d\n", len, sizeof(struct sockaddr_in)))

)
return GUSISetPosixError(EINVAL);

if (!GUSI_ASSERT_CLIENT(
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 1041��	�� (1023) � 1041

int GUSIOTInetStrategy::UnpackAddress(const TNetbuf & addr, void * address, socklen_t * len)
{

sockaddr_in *name = (sockaddr_in *)address;�
Sanitychecksfor GUSIOTInetStrategy::UnpackAddress 1044�

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;
}

�
Sanitychecksfor GUSIOTInetStrategy::UnpackAddress 1044��� (1043)

if (!GUSI_ASSERT_CLIENT(
*len >= sizeof(struct sockaddr_in),
("UnpackAddress: address len %d < %d\n", len, sizeof(struct sockaddr_in)))

)
return GUSISetPosixError(EINVAL);



27.13 Implementation of GUSIOTMIn et Opti ons
�
Memberfunctionsfor classGUSIOTMInetOptions 1045��� (1023) 1046�

bool GUSIOTMInetOptions::DoGetSockOpt(
int * result, EndpointRef endpoint, int level, int optname,
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;
// Fall through

case SO_REUSEADDR:
case SO_DONTROUTE:

len = 4;
break;

default:
goto notSupported;

}
break;

case IPPROTO_IP:
switch (optname) {
case IP_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 *>(optval) = *reinterpret_cast<char *>(opt->value);
*optlen = 4;
break;

case IP_OPTIONS:
len = optReq.opt.len;
// Fall through

default:
memcpy(optval, opt->value, len);
*optlen = len;
break;

}

return true;
notSupported:

return false;
}



�
Memberfunctionsfor classGUSIOTMInetOptions 1045��	�� (1023) � 1045 1047�

bool GUSIOTMInetOptions::DoSetSockOpt(
int * result, EndpointRef endpoint, int level, int optname,
void *optval, socklen_t optlen)

{
TOptMgmt optReq;
UInt8 optBuffer[ kOTOptionHeaderSize + sizeof(struct linger) ];
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;
// Fall through

case SO_REUSEADDR:
case SO_DONTROUTE:

len = 4;
break;

default:
goto notSupported;

}
break;

case IPPROTO_IP:
switch (optname) {
case IP_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
informationabouthwardwareinterfaces.We don’t supportchanginganyof the infor-
mation.

SetInterface fills in an ifreq structure.Thenameis synthesized,encodingthe
interfaceindexandsecondaryIP addressfor fastlookup.�
Memberfunctionsfor classGUSIOTMInetOptions 1045��	�� (1023) � 1046 1048�

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 SetInterface(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);

}



GetInterfaceList getsa list of all IP addresses.�
Memberfunctionsfor classGUSIOTMInetOptions 1045��	�� (1023) � 1047 1049�

static int GetInterfaceList(ifconf * conf)
{

InetInterfaceInfo info;
int maxInterfaces = conf->ifc_len / sizeof(ifreq);
int numInterfaces = 0;
SInt32 interface = 0;
ifreq * ifr = conf->ifc_req;

if (!maxInterfaces)
return GUSISetPosixError(EINVAL);

while (!OTInetGetInterfaceInfo(&info, numInterfaces)) {
SetInterface(ifr++, numInterfaces, 0, info.fAddress);
if (++interface == maxInterfaces)

goto bufferFull;
if (info.fIPSecondaryCount) {

InetHost * secondaries = new InetHost[info.fIPSecondaryCount];
OTInetGetSecondaryAddresses(secondaries, &info.fIPSecondaryCount, numInterfaces);
for (int i = 0; i < info.fIPSecondaryCount; ++i) {

SetInterface(ifr++, numInterfaces, i+1, secondaries[i]);
if (++interface == maxInterfaces)

goto bufferFull;
}
delete secondaries;

}
++numInterfaces;

}
bufferFull:

conf->ifc_len = interface * sizeof(ifreq);

return 0;
}



GetInterfaceParam getsaparameterfor aninterface.SecondaryIP addressesare
only retrievedfor SIOCGIFADDR.�
Memberfunctionsfor classGUSIOTMInetOptions 1045��	�� (1023) � 1048 1050�

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);

InetInterfaceInfo info;
if (OTInetGetInterfaceInfo(&info, ifnum) || ifalias > info.fIPSecondaryCount)

return GUSISetPosixError(ENOENT);
if (ifalias && request == SIOCGIFADDR) {

InetHost * secondaries = new InetHost[info.fIPSecondaryCount];
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 1045��	�� (1023) � 1049

bool GUSIOTMInetOptions::DoIoctl(int * result, unsigned int request, va_list arg)
{

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 GUSIOTTcp St ra te gy

GUSIOTTcpStrategy merelyneedsto definethecreationoptions.�
Memberfunctionsfor classGUSIOTTcpStrategy 1051��� (1023)

const char * GUSIOTTcpStrategy::ConfigPath()
{

return kTCPName;
}

27.15 Implementation of GUSIOTTcp Sock et

getsockopt andsetsockopt for GUSIOTTcpSocket addtheoptionsfor multicast.�
Overriddenmemberfunctionsfor GUSIOTTcpSocket 1052��� (1032) 1054�

virtual int getsockopt(int level, int optname, void *optval, socklen_t * optlen);



�
Memberfunctionsfor classGUSIOTTcpSocket 1053��� (1023) 1055�

int GUSIOTTcpSocket::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) ];
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 0;
notSupported:

GUSI_ASSERT_CLIENT(false, ("getsockopt: illegal request %d\n", optname));

return GUSISetPosixError(EOPNOTSUPP);
}

�
Overriddenmemberfunctionsfor GUSIOTTcpSocket 1052��	
� (1032) � 1052 1056�

virtual int setsockopt(int level, int optname, void *optval, socklen_t optlen);



�
Memberfunctionsfor classGUSIOTTcpSocket 1053��	�� (1023) � 1053 1057�

int GUSIOTTcpSocket::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) ];
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, &optReq, &optReq));
notSupported:

GUSI_ASSERT_CLIENT(false, ("setsockopt: illegal request %d\n", optname));

return GUSISetPosixError(EOPNOTSUPP);
}

ioctl() dealswith interfaceaccess.�
Overriddenmemberfunctionsfor GUSIOTTcpSocket 1052��	�� (1032) � 1054

virtual int ioctl(unsigned int request, va_list arg);



�
Memberfunctionsfor classGUSIOTTcpSocket 1053��	�� (1023) � 1055

int GUSIOTTcpSocket::ioctl(unsigned int request, va_list arg)
{

int result;

if (GUSIOTMInetOptions::DoIoctl(&result, request, arg))
return result;

else
return GUSIOTSocket::ioctl(request, arg);

}

27.16 Implementation of GUSIOTUdpSt ra te gy

GUSIOTUdpStrategy merelyneedsto definethecreationoptions.�
Memberfunctionsfor classGUSIOTUdpStrategy 1058��� (1023)

const char * GUSIOTUdpStrategy::ConfigPath()
{

return kUDPName;
}

27.17 Implementation of GUSIOTUdpSock et

getsockopt andsetsockopt for GUSIOTUdpSocket addtheoptionsfor multicast.�
Overriddenmemberfunctionsfor GUSIOTUdpSocket 1059��� (1031) 1061�

virtual int getsockopt(int level, int optname, void *optval, socklen_t * optlen);



�
Memberfunctionsfor classGUSIOTUdpSocket 1060��� (1023) 1062�

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) ];
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 IP_HDRINCL:
case IP_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 IP_HDRINCL:
case IP_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 1059��	
� (1031) � 1059 1063�

virtual int setsockopt(int level, int optname, void *optval, socklen_t optlen);



�
Memberfunctionsfor classGUSIOTUdpSocket 1060��	�� (1023) � 1060 1064�

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) ];
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 IP_HDRINCL:
case IP_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 1059��	
� (1031) � 1061

virtual int ioctl(unsigned int request, va_list arg);

�
Memberfunctionsfor classGUSIOTUdpSocket 1060��	�� (1023) � 1062

int GUSIOTUdpSocket::ioctl(unsigned int request, va_list arg)
{

int result;

if (GUSIOTMInetOptions::DoIoctl(&result, request, arg))
return result;

else
return GUSIOTSocket::ioctl(request, arg);

}

27.18 Implementation of OpenTransport Internet hooks
�
Implementationof GUSIwithOTInetSockets 1065��� (1023)

void GUSIwithOTTcpSockets()
{

gGUSIInetFactories.AddFactory(SOCK_STREAM, 0, GUSIOTTcpFactory::Instance());
GUSIOTNetDB::Instantiate();

}

void GUSIwithOTUdpSockets()
{

gGUSIInetFactories.AddFactory(SOCK_DGRAM, 0, GUSIOTUdpFactory::Instance());
GUSIOTNetDB::Instantiate();

}

void GUSIwithOTInetSockets()
{

GUSIwithOTTcpSockets();
GUSIwithOTUdpSockets();

}





Chapter 28

IP NameLookup in Open
Transport

�
GUSIOTNetDB.h1066���

#ifndef _GUSIOTNetDB_
#define _GUSIOTNetDB_

#ifdef GUSI_INTERNAL
#include "GUSINetDB.h"
#include "GUSIContext.h"
#include "GUSIOpenTransport.h"

�
Namedroppingfor file GUSIOTNetDB1068�
�
Definitionof classGUSIOTNetDB1069�

#endif /* GUSI_INTERNAL */

#endif /* _GUSIOTNetDB_ */
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�
GUSIOTNetDB.cp1067���

#include "GUSIInternal.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

#include <OpenTptInternet.h>

�
Asynchronousnotifier functionfor GUSIOTNetDB1074��
Memberfunctionsfor classGUSIOTNetDB1071�

28.1 Definition of GUSIOTNet DB

We don’t want to openthe OpenTransportheadersfiles in our public header, but we
needInetSvcRef .�
Namedroppingfor file GUSIOTNetDB1068��� (1066)

class TInternetServices;
typedef TInternetServices* InetSvcRef;

�
Definitionof classGUSIOTNetDB1069��� (1066)

class GUSIOTNetDB : public GUSINetDB {
public:

static void Instantiate();
bool Resolver();

�
Overriddenmemberfunctionsfor GUSIOTNetDB1078�

private:
GUSISpecificData<GUSIhostent, GUSIKillHostEnt> fHost;�
Privatissimaof GUSIOTNetDB1070�

};

28.2 Implementation of GUSIOTNet DB
�
Privatissimaof GUSIOTNetDB1070��� (1069) 1072�

GUSIOTNetDB();



�
Memberfunctionsfor classGUSIOTNetDB1071��� (1067) 1075�

GUSIOTNetDB::GUSIOTNetDB()
{ �

Initialize fieldsof GUSIOTNetDB1073�
}

The GUSIOTNetDBnotifier operatessimilarly to theGUSIOTSocket notifier, but it
hasto getthecontextto wakeupsomehowfrom its parameters.�
Privatissimaof GUSIOTNetDB1070��	�� (1069) � 1070

uint16_t fEvent;
uint32_t fCompletion;
OSStatus fAsyncError;
InetSvcRef fSvc;
GUSIContext * fCreationContext;
friend pascal void GUSIOTNetDBNotify(GUSIOTNetDB *, OTEventCode, OTResult, void *);

�
Initialize fieldsof GUSIOTNetDB1073��� (1071)

fEvent = 0;
fCompletion = 0;
fAsyncError = 0;
fSvc = 0;
fCreationContext = 0;



�
Asynchronousnotifier functionfor GUSIOTNetDB1074��� (1067)

inline uint32_t CompleteMask(OTEventCode code)
{

return 1 << (code & 0x1F);
}

pascal void GUSIOTNetDBNotify(
GUSIOTNetDB * netdb, OTEventCode code, OTResult result, void *cookie)

{
GUSIContext * context = netdb->fCreationContext;

switch (code & 0x7F000000L) {
case 0:

netdb->fEvent |= code;
break;

case kCOMPLETEEVENT:
case kPRIVATEEVENT:

if (!(code & 0x00FFFFE0))
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 **>(cookie)[-1];
break;

}
break;

}
if (result)

netdb->fAsyncError = result;
context->Wakeup();

}

TheOpenTransportDNR codeis installedby calling Instantiate , whichinitial-
izesthesingletoninstanceof GUSINetDB.�
Memberfunctionsfor classGUSIOTNetDB1071��	
� (1067) � 1071 1076�

void GUSIOTNetDB::Instantiate()
{

if (!sInstance)
sInstance = new GUSIOTNetDB;

}



�
Memberfunctionsfor classGUSIOTNetDB1071��	�� (1067) � 1075 1077�

bool GUSIOTNetDB::Resolver()
{

if (!fCreationContext) {
fCreationContext = GUSIContext::Current();
fAsyncError = OTAsyncOpenInternetServices(

kDefaultInternetServicesPath,
0,
reinterpret_cast<OTNotifyProcPtr>(GUSIOTNetDBNotify),
this);

while (!fAsyncError && !(fCompletion & CompleteMask(T_OPENCOMPLETE)))
GUSIContext::Yield(true);

}
return fSvc != 0;

}

Naturally, OpenTransportkeepsits hostdatain differentstructuresthanthesocket
standard.�
Memberfunctionsfor classGUSIOTNetDB1071��	�� (1067) � 1076 1079�

static void CopyHost(InetHostInfo & otHost, GUSIhostent & unixHost)
{

size_t len = strlen(otHost.name);
len = (len+4) & ˜3;

unixHost.Alloc(len+kMaxHostAddrs*4);
strcpy(unixHost.h_name, otHost.name);
unixHost.h_aliases[0] = NULL; // 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; ++i, ++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 GUSIOTNetDB1078��� (1069) 1082�

virtual hostent * gethostbyname(const char * name);



�
Memberfunctionsfor classGUSIOTNetDB1071��	
� (1067) � 1077 1083�

hostent * GUSIOTNetDB::gethostbyname(const char * name)
{ �

OpenOpenTransport DNRor fail lookup1080�
if (!strcmp(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 1081�

fCompletion &= ˜CompleteMask(T_DNRSTRINGTOADDRCOMPLETE);
fAsyncError = OTInetStringToAddress(fSvc, const_cast<char *>(name), &otHost.fInfo);
while (!fAsyncError && !(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 lookup1080��� (10791083)

if (!Resolver())
return GUSISetHostError(NO_RECOVERY), static_cast<hostent *>(nil);

�
Declareandinitialize otHost andunixHost 1081��� (10791083)

struct {
GUSIContext * fContext;
InetHostInfo fInfo;

} otHost;
GUSIhostent & unixHost = *fHost;
otHost.fContext = GUSIContext::Current();

�
Overriddenmemberfunctionsfor GUSIOTNetDB1078��	�� (1069) � 1078 1084�

virtual hostent * gethostbyaddr(const void * addr, size_t len, int type);



�
Memberfunctionsfor classGUSIOTNetDB1071��	�� (1067) � 1079 1085�

hostent * GUSIOTNetDB::gethostbyaddr(const void * addrP, size_t len, int)
{ �

OpenOpenTransport DNRor fail lookup1080��
Declareandinitialize otHost andunixHost 1081�

InetHost addr = *(InetHost *)addrP;
if (addr == 0x7F000001)

addr = static_cast<InetHost>(gethostid());

fCompletion &= ˜CompleteMask(T_DNRADDRTONAMECOMPLETE);
fAsyncError = OTInetAddressToName(fSvc, addr, otHost.fInfo.name);
while (!fAsyncError && !(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 GUSIOTNetDB1078��	�� (1069) � 1082 1086�

virtual char * inet_ntoa(in_addr inaddr);

�
Memberfunctionsfor classGUSIOTNetDB1071��	�� (1067) � 1083 1087�

char * GUSIOTNetDB::inet_ntoa(in_addr inaddr)
{

GUSIhostent & unixHost = *fHost;
sprintf(unixHost.fAddrString, "%d.%d.%d.%d",

(inaddr.s_addr >> 24) & 0xFF,
(inaddr.s_addr >> 16) & 0xFF,
(inaddr.s_addr >> 8) & 0xFF,
inaddr.s_addr & 0xFF);

return unixHost.fAddrString;
}

�
Overriddenmemberfunctionsfor GUSIOTNetDB1078��	�� (1069) � 1084

virtual long gethostid();

�
Memberfunctionsfor classGUSIOTNetDB1071��	�� (1067) � 1085

long GUSIOTNetDB::gethostid()
{

if (!Resolver())
return GUSISetHostError(NO_RECOVERY), 0;

InetInterfaceInfo info;
OTInetGetInterfaceInfo(&info, kDefaultInetInterface);

return static_cast<long>(info.fAddress);
}





Chapter 29

Pseudo-synchronousFile
SystemCalls

MacOSoffersa widevarietyof file systemAPIs,but themostconvenientof them–the
FSpXXXcallsonly workssynchronously. Theroutinesdefinedhereoffer a versionof
thesecalls,executedasynchronouslyandembeddedinto theGUSIContext switching
model.�
GUSIFSWrappers.h1088���

#ifndef _GUSIFSWrappers_
#define _GUSIFSWrappers_

#ifdef GUSI_SOURCE

#include <Files.h>

#include <sys/cdefs.h>

#include "GUSIFileSpec.h"

__BEGIN_DECLS�
Declarationsof C GUSIFSWrappers 1097�

__END_DECLS
#ifdef __cplusplus�
Declarationsof C++ GUSIFSWrappers 1090�

#endif

#endif /* GUSI_SOURCE*/

#endif /* GUSIFSWrappers */
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�
GUSIFSWrappers.cp1089���

#include "GUSIInternal.h"
#include "GUSIFSWrappers.h"
#include "GUSIContext.h"

#include <PLStringFuncs.h>
#include <Devices.h>
#include <Script.h>

�
Implementationof GUSIFSWrappers 1091�

�
Declarationsof C++ GUSIFSWrappers 1090��� (1088) 1092�

OSErr GUSIFSGetCatInfo(GUSIIOPBWrapper<GUSICatInfo> * info);
OSErr GUSIFSSetCatInfo(GUSIIOPBWrapper<GUSICatInfo> * info);

�
Implementationof GUSIFSWrappers 1091��� (1089) 1093�

OSErr GUSIFSGetCatInfo(GUSIIOPBWrapper<GUSICatInfo> * info)
{

info->StartIO();
PBGetCatInfoAsync(&info->fPB.Info());
return info->FinishIO();

}

OSErr GUSIFSSetCatInfo(GUSIIOPBWrapper<GUSICatInfo> * info)
{

info->StartIO();
PBSetCatInfoAsync(&info->fPB.Info());
return info->FinishIO();

}

�
Declarationsof C++ GUSIFSWrappers 1090��	
� (1088) � 1090 1094�

OSErr GUSIFSGetFCBInfo(GUSIIOPBWrapper<FCBPBRec> * fcb);

�
Implementationof GUSIFSWrappers 1091��	�� (1089) � 1091 1095�

OSErr GUSIFSGetFCBInfo(GUSIIOPBWrapper<FCBPBRec> * fcb)
{

fcb->StartIO();
PBGetFCBInfoAsync(&fcb->fPB);
return fcb->FinishIO();

}

�
Declarationsof C++ GUSIFSWrappers 1090��	
� (1088) � 1092 1096�

OSErr GUSIFSGetVInfo(GUSIIOPBWrapper<ParamBlockRec> * pb);
OSErr GUSIFSHGetVInfo(GUSIIOPBWrapper<HParamBlockRec> * pb);



�
Implementationof GUSIFSWrappers 1091��	�� (1089) � 1093 1098�

OSErr GUSIFSGetVInfo(GUSIIOPBWrapper<ParamBlockRec> * pb)
{

pb->StartIO();
PBGetVInfoAsync(&pb->fPB);
return pb->FinishIO();

}
OSErr GUSIFSHGetVInfo(GUSIIOPBWrapper<HParamBlockRec> * pb)
{

pb->StartIO();
PBHGetVInfoAsync(&pb->fPB);
return pb->FinishIO();

}

�
Declarationsof C++ GUSIFSWrappers 1090��	�� (1088) � 1094 1099�

OSErr GUSIFSOpen(GUSIIOPBWrapper<ParamBlockRec> * pb);

�
Declarationsof C GUSIFSWrappers 1097��� (1088) 1100�

OSErr GUSIFSOpenDriver(StringPtr name, short * refNum);

�
Implementationof GUSIFSWrappers 1091��	�� (1089) � 1095 1101�

OSErr GUSIFSOpen(GUSIIOPBWrapper<ParamBlockRec> * pb)
{

pb->StartIO();
PBOpenAsync(&pb->fPB);
return pb->FinishIO();

}
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 1090��	�� (1088) � 1096 1104�

OSErr GUSIFSHGetFInfo(GUSIIOPBWrapper<HParamBlockRec> * pb);
OSErr GUSIFSHSetFInfo(GUSIIOPBWrapper<HParamBlockRec> * pb);

�
Declarationsof C GUSIFSWrappers 1097��	�� (1088) � 1097 1102�

OSErr GUSIFSGetFInfo(const FSSpec * spec, FInfo * info);
OSErr GUSIFSSetFInfo(const FSSpec * spec, const FInfo * info);



�
Implementationof GUSIFSWrappers 1091��	�� (1089) � 1098 1103�

OSErr GUSIFSHGetFInfo(GUSIIOPBWrapper<HParamBlockRec> * pb)
{

pb->StartIO();
PBHGetFInfoAsync(&pb->fPB);
return pb->FinishIO();

}
OSErr GUSIFSHSetFInfo(GUSIIOPBWrapper<HParamBlockRec> * pb)
{

pb->StartIO();
PBHSetFInfoAsync(&pb->fPB);
return pb->FinishIO();

}
OSErr GUSIFSGetFInfo(const FSSpec * spec, FInfo * info)
{

GUSIIOPBWrapper<HParamBlockRec> pb;

pb->fileParam.ioVRefNum = spec->vRefNum;
pb->fileParam.ioDirID = spec->parID;
pb->fileParam.ioNamePtr = const_cast<StringPtr>(spec->name);
pb->fileParam.ioFDirIndex = 0;

OSErr err = GUSIFSHGetFInfo(&pb);
if (!err)

*info = pb->fileParam.ioFlFndrInfo;

return err;
}
OSErr GUSIFSSetFInfo(const FSSpec * spec, const FInfo * info)
{

GUSIIOPBWrapper<HParamBlockRec> pb;

pb->fileParam.ioVRefNum = spec->vRefNum;
pb->fileParam.ioDirID = spec->parID;
pb->fileParam.ioNamePtr = const_cast<StringPtr>(spec->name);
pb->fileParam.ioFDirIndex = 0;

OSErr err = GUSIFSHGetFInfo(&pb);
if (!err) {

pb->fileParam.ioDirID = spec->parID; /* Gets overwritten by PBHGetInfo */
pb->fileParam.ioFlFndrInfo = *info;
err = GUSIFSHSetFInfo(&pb);

}

return err;
}

�
Declarationsof C GUSIFSWrappers 1097��	�� (1088) � 1100 1105�

OSErr GUSIFSOpenDF(const FSSpec * spec, char permission, short * refNum);
OSErr GUSIFSOpenRF(const FSSpec * spec, char permission, short * refNum);



�
Implementationof GUSIFSWrappers 1091��	�� (1089) � 1101 1106�

OSErr GUSIFSOpenDF(const FSSpec * spec, char permission, short * refNum)
{

GUSIIOPBWrapper<HParamBlockRec> pb;

pb->fileParam.ioVRefNum = spec->vRefNum;
pb->fileParam.ioDirID = spec->parID;
pb->fileParam.ioNamePtr = const_cast<StringPtr>(spec->name);
pb->ioParam.ioPermssn = permission;

pb.StartIO();
PBHOpenDFAsync(&pb.fPB);
OSErr err = pb.FinishIO();
if (!err)

*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.ioDirID = spec->parID;
pb->fileParam.ioNamePtr = const_cast<StringPtr>(spec->name);
pb->ioParam.ioPermssn = permission;

pb.StartIO();
PBHOpenRFAsync(&pb.fPB);
OSErr err = pb.FinishIO();
if (!err)

*refNum = pb->ioParam.ioRefNum;

return err;
}

�
Declarationsof C++ GUSIFSWrappers 1090��	�� (1088) � 1099 1108�

OSErr GUSIFSHGetVolParms(GUSIIOPBWrapper<HParamBlockRec> * pb);

�
Declarationsof C GUSIFSWrappers 1097��	�� (1088) � 1102 1107�

OSErr GUSIFSGetVolParms(short vRefNum, GetVolParmsInfoBuffer * volParms);



�
Implementationof GUSIFSWrappers 1091��	�� (1089) � 1103 1109�

OSErr GUSIFSHGetVolParms(GUSIIOPBWrapper<HParamBlockRec> * pb)
{

pb->StartIO();
PBHGetVolParmsAsync(&pb->fPB);
return pb->FinishIO();

}
OSErr GUSIFSGetVolParms(short vRefNum, GetVolParmsInfoBuffer * volParms)
{

GUSIIOPBWrapper<HParamBlockRec> pb;

pb->ioParam.ioNamePtr = nil;
pb->ioParam.ioVRefNum = vRefNum;
pb->ioParam.ioBuffer = Ptr(&volParms);
pb->ioParam.ioReqCount = sizeof(GetVolParmsInfoBuffer);

return GUSIFSHGetVolParms(&pb);
}

�
Declarationsof C GUSIFSWrappers 1097��	�� (1088) � 1105 1110�

OSErr GUSIFSCreate(const FSSpec * spec, OSType creator, OSType type, ScriptCode script);

�
Declarationsof C++ GUSIFSWrappers 1090��	
� (1088) � 1104 1118�

OSErr GUSIFSCreate(const FSSpec * spec);



�
Implementationof GUSIFSWrappers 1091��	�� (1089) � 1106 1111�

OSErr GUSIFSCreate(const FSSpec * spec)
{

GUSIIOPBWrapper<HParamBlockRec> pb;

pb->fileParam.ioVRefNum = spec->vRefNum;
pb->fileParam.ioDirID = spec->parID;
pb->fileParam.ioNamePtr = const_cast<StringPtr>(spec->name);

pb.StartIO();
PBHCreateAsync(&pb.fPB);
return pb.FinishIO();

}

OSErr GUSIFSCreate(const FSSpec * spec, OSType creator, OSType type, ScriptCode script)
{

OSErr err;

if (err = GUSIFSCreate(spec))
return err;

GUSIIOPBWrapper<GUSICatInfo> info;
info->FileInfo().ioVRefNum = spec->vRefNum;
info->FileInfo().ioDirID = spec->parID;
info->FileInfo().ioNamePtr = const_cast<StringPtr>(spec->name);

if (err = GUSIFSGetCatInfo(&info))
goto nuke;

info->FInfo().fdCreator = creator;
info->FInfo().fdType = type;

if (script == smSystemScript)
info->FXInfo().fdScript = 0;

else
info->FXInfo().fdScript = script | 0x80;

if (err = GUSIFSSetCatInfo(&info))
goto nuke;

return noErr;
nuke:

GUSIFSDelete(spec);

return err;
}

�
Declarationsof C GUSIFSWrappers 1097��	�� (1088) � 1107 1112�

OSErr GUSIFSDelete(const FSSpec * spec);



�
Implementationof GUSIFSWrappers 1091��	�� (1089) � 1109 1113�

OSErr GUSIFSDelete(const FSSpec * spec)
{

GUSIIOPBWrapper<HParamBlockRec> pb;

pb->fileParam.ioVRefNum = spec->vRefNum;
pb->fileParam.ioDirID = spec->parID;
pb->fileParam.ioNamePtr = const_cast<StringPtr>(spec->name);

pb.StartIO();
PBHDeleteAsync(&pb.fPB);
return pb.FinishIO();

}

�
Declarationsof C GUSIFSWrappers 1097��	�� (1088) � 1110 1114�

OSErr GUSIFSDirCreate(const FSSpec * spec);

�
Implementationof GUSIFSWrappers 1091��	�� (1089) � 1111 1115�

OSErr GUSIFSDirCreate(const FSSpec * spec)
{

GUSIIOPBWrapper<HParamBlockRec> pb;

pb->fileParam.ioVRefNum = spec->vRefNum;
pb->fileParam.ioDirID = spec->parID;
pb->fileParam.ioNamePtr = const_cast<StringPtr>(spec->name);

pb.StartIO();
PBDirCreateAsync(&pb.fPB);
return pb.FinishIO();

}

�
Declarationsof C GUSIFSWrappers 1097��	�� (1088) � 1112 1116�

OSErr GUSIFSSetFLock(const FSSpec * spec);
OSErr GUSIFSRstFLock(const FSSpec * spec);



�
Implementationof GUSIFSWrappers 1091��	�� (1089) � 1113 1117�

OSErr GUSIFSSetFLock(const FSSpec * spec)
{

GUSIIOPBWrapper<HParamBlockRec> pb;

pb->fileParam.ioVRefNum = spec->vRefNum;
pb->fileParam.ioDirID = spec->parID;
pb->fileParam.ioNamePtr = const_cast<StringPtr>(spec->name);

pb.StartIO();
PBHSetFLockAsync(&pb.fPB);
return pb.FinishIO();

}
OSErr GUSIFSRstFLock(const FSSpec * spec)
{

GUSIIOPBWrapper<HParamBlockRec> pb;

pb->fileParam.ioVRefNum = spec->vRefNum;
pb->fileParam.ioDirID = spec->parID;
pb->fileParam.ioNamePtr = const_cast<StringPtr>(spec->name);

pb.StartIO();
PBHRstFLockAsync(&pb.fPB);
return pb.FinishIO();

}

�
Declarationsof C GUSIFSWrappers 1097��	�� (1088) � 1114 1119�

OSErr GUSIFSRename(const FSSpec * spec, ConstStr255Param newname);

�
Implementationof GUSIFSWrappers 1091��	�� (1089) � 1115 1120�

OSErr GUSIFSRename(const FSSpec * spec, ConstStr255Param newname)
{

GUSIIOPBWrapper<HParamBlockRec> pb;

pb->fileParam.ioVRefNum = spec->vRefNum;
pb->fileParam.ioDirID = spec->parID;
pb->fileParam.ioNamePtr = const_cast<StringPtr>(spec->name);
pb->ioParam.ioMisc = (Ptr)const_cast<StringPtr>(newname);

pb.StartIO();
PBHRenameAsync(&pb.fPB);
return pb.FinishIO();

}

�
Declarationsof C++ GUSIFSWrappers 1090��	�� (1088) � 1108

OSErr GUSIFSCatMove(const FSSpec * spec, long dest);

�
Declarationsof C GUSIFSWrappers 1097��	�� (1088) � 1116 1121�

OSErr GUSIFSCatMove(const FSSpec * spec, const FSSpec * dest);



�
Implementationof GUSIFSWrappers 1091��	�� (1089) � 1117 1122�

static OSErr GUSIFSCatMove1(GUSIIOPBWrapper<CMovePBRec> * pb)
{

pb->StartIO();
PBCatMoveAsync(&pb->fPB);
return pb->FinishIO();

}
OSErr GUSIFSCatMove(const FSSpec * spec, long dest)
{

GUSIIOPBWrapper<CMovePBRec> pb;

pb->ioVRefNum = spec->vRefNum;
pb->ioDirID = spec->parID;
pb->ioNamePtr = const_cast<StringPtr>(spec->name);
pb->ioNewName = nil;
pb->ioNewDirID = dest;

return GUSIFSCatMove1(&pb);
}
OSErr GUSIFSCatMove(const FSSpec * spec, const FSSpec * dest)
{

GUSIIOPBWrapper<CMovePBRec> pb;

pb->ioVRefNum = spec->vRefNum;
pb->ioDirID = spec->parID;
pb->ioNamePtr = const_cast<StringPtr>(spec->name);
pb->ioNewName = const_cast<StringPtr>(dest->name);
pb->ioNewDirID = dest->parID;

return GUSIFSCatMove1(&pb);
}

�
Declarationsof C GUSIFSWrappers 1097��	�� (1088) � 1119

OSErr GUSIFSMoveRename(const FSSpec * spec, const FSSpec * dest);



�
Implementationof GUSIFSWrappers 1091��	�� (1089) � 1120

static OSErr GUSIFSMoveRename1(const FSSpec * spec, const FSSpec * dest)
{

OSErr err;

if (err = GUSIFSCatMove(spec, dest->parID))
return err;

FSSpec corner(*spec);
corner.parID = dest->parID;
if (err = GUSIFSRename(&corner, dest->name))

GUSIFSCatMove(&corner, spec->parID);
return err;

}
OSErr GUSIFSMoveRename(const FSSpec * spec, const FSSpec * dest)
{

OSErr err;
GUSIIOPBWrapper<HParamBlockRec> pb;

�
Try PBMoveRenameif available1123��
Moveandrename, movingthecornerfile outof thewayif necessary1124�

return err;
}

If possible,weusethecombinedcall.�
Try PBMoveRenameif available1123��� (1122)

GetVolParmsInfoBuffer volParms;

if (!GUSIFSGetVolParms(spec->vRefNum, &volParms)
&& (volParms.vMAttrib & (1 << bHasMoveRename))

) {
pb->copyParam.ioVRefNum = spec->vRefNum;
pb->copyParam.ioDirID = spec->parID;
pb->copyParam.ioNamePtr = const_cast<StringPtr>(spec->name);
pb->copyParam.ioNewName = nil;
pb->copyParam.ioNewDirID = dest->parID;
pb->copyParam.ioCopyName = const_cast<StringPtr>(dest->name);

pb.StartIO();
PBHMoveRenameAsync(&pb.fPB);
err = pb.FinishIO();

if (err != paramErr)
return err;

}



�
Moveandrename, movingthecornerfile outof thewayif necessary1124��� (1122)

GUSIFileSpec corner(*spec);
corner.SetParID(dest->parID);
if (corner.Exists()) {

GUSITempFileSpec temp(dest->vRefNum, dest->parID);
err = GUSIFSRename(&corner, temp->name);
if (!err) {

err = GUSIFSMoveRename1(spec, dest);
GUSIFSRename(&temp, corner->name);

}
} else

err = GUSIFSMoveRename1(spec, dest);



Chapter 30

File specifications

While theMacintoshtoolboxhasa convenienttypeFSSpec to passto file systemrou-
tines,it lacksmanipulationfunctions. We providethemhere. This modulehasbeen
knownundera differentnameandwith differentdatatypesin GUSI1.�
GUSIFileSpec.h1125���

#ifndef _GUSIFileSpec_
#define _GUSIFileSpec_

#include <MacTypes.h>
#include <Files.h>
#include <Folders.h>

#include <string.h>

// <<Plain C declarations for [[GUSIFileSpec]]>>

#ifdef GUSI_SOURCE

#include "GUSIBasics.h"
#include "GUSIContext.h"

�
Definitionof classGUSICatInfo 1127��
Definitionof classGUSIFileSpec 1128�
�
Inline memberfunctionsfor classGUSICatInfo 1151��
Inline memberfunctionsfor classGUSIFileSpec 1153�

#endif /* GUSI_SOURCE*/

#endif /* GUSIFileSpec */
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�
GUSIFileSpec.cp1126���

#include "GUSIInternal.h"
#include "GUSIFileSpec.h"
#include "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 1166��
Memberfunctionsfor classGUSIFileSpec 1155�

30.1 Definition of GUSICat In fo

GUSICatInfo is a wrapperfor CInfoPBRec . Sincethe latter is a union , we cannot
inherit from it.�
Definitionof classGUSICatInfo 1127��� (1125)

class GUSICatInfo {
CInfoPBRec fInfo;

public:
bool IsFile() const;
bool IsAlias() const;
bool DirIsExported() const;
bool DirIsMounted() const;
bool DirIsShared() const;
bool HasRdPerm() const;
bool HasWrPerm() const;
bool Locked() const;

CInfoPBRec & Info() { return fInfo; }
operator CInfoPBRec &() { return fInfo; }
struct HFileInfo & FileInfo() { return fInfo.hFileInfo; }
struct DirInfo & DirInfo() { return fInfo.dirInfo; }
struct FInfo & FInfo() { return fInfo.hFileInfo.ioFlFndrInfo; }
struct FXInfo & FXInfo() { return fInfo.hFileInfo.ioFlXFndrInfo; }

const CInfoPBRec & Info() const { return fInfo; }
operator const CInfoPBRec &() const { return fInfo; }
const struct HFileInfo & FileInfo() const { return fInfo.hFileInfo; }
const struct DirInfo & DirInfo() const { return fInfo.dirInfo; }
const struct FInfo & FInfo() const { return fInfo.hFileInfo.ioFlFndrInfo; }
const struct FXInfo & FXInfo() const { return fInfo.hFileInfo.ioFlXFndrInfo; }

};



30.2 Definition of GUSIFile Spec

A GUSIFileSpec is a manipulationfriendly versionof an FSSpec. Due to conver-
sion operators,a GUSIFileSpec can be usedwhereevera const FSSpec is speci-
fied. For anylong termstorage,FSSpec shouldbeusedratherthanthemuchbulkier
GUSIFileSpec .�
Definitionof classGUSIFileSpec 1128��� (1125) 1150�

class GUSIFileSpec : private FSSpec {
public:�

Constructorsfor GUSIFileSpec 1129��
Error handlingin GUSIFileSpec 1133��
Defaultdirectoryhandlingin GUSIFileSpec 1134��
Converting a GUSIFileSpec to a FSSpec 1135��
GettingtheGUSICatInfo for a GUSIFileSpec 1136��
Gettingpathnamesfroma GUSIFileSpec 1137��
Alias resolutionfor a GUSIFileSpec 1139��
Manipulatinga GUSIFileSpec 1141��
ComparingtwoGUSIFileSpec objects1148�

protected:�
Privatissimaof GUSIFileSpec 1152�

};

A GUSIFileSpec canbe constructedin lots of differentways. Most of the con-
structorshavea final argumentuseAlias that, when true , suppressesresolutionof
leaf aliases.

First, two trivial cases:Thedefaultconstructorandthecopyconstructor, whichdo
exactlywhatyou’d expectthemto do.�
Constructorsfor GUSIFileSpec 1129��� (1128) 1130�

GUSIFileSpec() {}
GUSIFileSpec(const GUSIFileSpec & spec);

The FSSpec conversionis almosta copy constructor, but by defaultresolvesleaf
aliases.�
Constructorsfor GUSIFileSpec 1129��	�� (1128) � 1129 1131�

GUSIFileSpec(const FSSpec & spec, bool useAlias = false);

A numberof convenienceconstructorslet you constructa GUSIFileSpec from
variouscomponents.�
Constructorsfor GUSIFileSpec 1129��	�� (1128) � 1130 1132�

// Construct from volume reference number, directory ID & file name
GUSIFileSpec(short vRefNum, long parID, ConstStr31Param name, bool useAlias = false);

// Construct from working directory & file name
GUSIFileSpec(short wd, ConstStr31Param name, bool useAlias = false);

// Construct from full or relative path
GUSIFileSpec(const char * path, bool useAlias = false);

// Construct from open file reference number
explicit GUSIFileSpec(short fRefNum);

Finally, thereis aconstructorfor constructinga GUSIFileSpec for oneof thefold-
ersobtainablewith FindFolder() .�
Constructorsfor GUSIFileSpec 1129��	�� (1128) � 1131

GUSIFileSpec(OSType object, short vol = kOnSystemDisk);



All GUSIFileSpecs haveanerrorvariablefrom which thelasterroris available.�
Error handlingin GUSIFileSpec 1133��� (1128)

OSErr Error();
operator void*() const;

bool operator!() const;

While earlier versionsof GUSI maintaineda notion of ”current directory” that
was independentof the HFS defaultdirectory, thereis no suchdistinctionanymore
in GUSI 2. SetDefaultDirectory setsthe defaultdirectory to vRefNum, dirID .
GetDefaultDirectory setsvRefNum,dirID to thedefaultdirectory. Neitherroutine
affectsthename. GetVolume getsthenamedor indexedvolume.�
Defaultdirectoryhandlingin GUSIFileSpec 1134��� (1128)

OSErr SetDefaultDirectory();
OSErr GetDefaultDirectory();
OSErr GetVolume(short index = -1);

Conversionsof GUSIFileSpec to FSSpec valuesandreferencesis, of course,sim-
ple. Pointersarea bit trickier; we defineancustomoperator& andtwo smartpointer
classes.operator->() , however, is simpler.�
Converting a GUSIFileSpec to a FSSpec 1135��� (1128)

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 recordassociatedwith it. CatInfo()
callsGetCatInfo() if therecordis notalreadyvalidandreturnsapointerto therecord.
DirInfo() replacestheGUSIFileSpec by thespecificationof its parentdirectoryand
returnsa pointer to informationaboutthe parent. Both calls returna nil pointer if
the objectdoesnot exist. If all you areinterestedin is whethertheobjectexists,call
Exists() .�
GettingtheGUSICatInfo for a GUSIFileSpec 1136��� (1128)

const GUSICatInfo * CatInfo(short index);
const GUSICatInfo * DirInfo();
const GUSICatInfo * CatInfo() const;
bool Exists() const;

In manyPOSIXishcontexts,it’ s necessaryto specifypathnameswith C string.
Althoughthispracticeis dangerousona Mac,weof coursehaveto conformto it. The
basicoperationsaregettinga full pathandgettinga pathrelativeto a directory(the
currentdirectoryby default).�
Gettingpathnamesfroma GUSIFileSpec 1137��� (1128) 1138�

char * FullPath() const;
char * RelativePath() const;
char * RelativePath(const FSSpec & dir) const;

If thepathultimatelyis goingto flow backinto aGUSI routineagain,it is possible
to simplyencodetheGUSIFileSpec in ASCII. This is fastandreliable,butyoushould
of coursenot employit with anynon-GUSIdestinationroutineandshouldneverstore
sucha part acrossa reboot. The standardGUSIFileSpec constructorsfor pathswill
acceptencodedpaths.

Theencodingis definedas:

� 1 byte:DC1(ASCII 0x11)

� 4 bytes:Volumereferencenumberin zero-paddedhex

� 8 bytes:DirectoryID in zero-paddedhex

� n bytes:Partialpathname,startingwith ’:’

�
Gettingpathnamesfroma GUSIFileSpec 1137��	�� (1128) � 1137

char * EncodedPath() const;

Mostaliasesareresolvedimplicitely,butoccasionallyyoumaywantto doexplicit
resolution. Resolve resolvesan alias. If gently is set, nonexistenttargetfiles of
aliasesdon’t causeanerrorto bereturned.�
Alias resolutionfor a GUSIFileSpec 1139��� (1128) 1140�

OSErr Resolve(bool gently = true);

AliasPath returnsthepathanaliaspointsto withoutmountinganyvolumes.�
Alias resolutionfor a GUSIFileSpec 1139��	�� (1128) � 1139

char * AliasPath() const;

A majorfeatureof theGUSIFileSpec classis thesetof operatorsfor manipulating
a file specification.

operator-- replacesa file specificationwith thedirectoryspecificationof its par-
ent.�
Manipulatinga GUSIFileSpec 1141��� (1128) 1142�

GUSIFileSpec & operator--();



operator++ setsthedirID of a directoryspecificationto theID of thedirectory.�
Manipulatinga GUSIFileSpec 1141��	�� (1128) � 1141 1143�

GUSIFileSpec & operator++();

Thetwo versionsof operator+= , which internallybothcall AddPathComponent ,
replacea directoryspecificationwith thespecification�
Manipulatinga GUSIFileSpec 1141��	�� (1128) � 1142 1144�

GUSIFileSpec & AddPathComponent(const char * name, int length, bool fullSpec);
GUSIFileSpec & operator+=(ConstStr31Param name);
GUSIFileSpec & operator+=(const char * name);

operator+ providesa non-destructivevariantof operator+= .�
Manipulatinga GUSIFileSpec 1141��	�� (1128) � 1143 1145�

friend GUSIFileSpec operator+(const FSSpec & spec, ConstStr31Param name);
friend GUSIFileSpec operator+(const FSSpec & spec, const char * name);

Array accessreplacesthe file specificationwith the index th object in the parent
directoryof thespecification(allowingthesamespecificationto bereusedfor reading
a directory).�
Manipulatinga GUSIFileSpec 1141��	�� (1128) � 1144 1146�

GUSIFileSpec & operator[](short index);

To manipulatethefieldsof thefile specificationdirectly, thereis aproceduralinter-
face.�
Manipulatinga GUSIFileSpec 1141��	�� (1128) � 1145 1147�

void SetVRef(short vref);
void SetParID(long parid);
void SetName(ConstStr63Param nam);

Forsomemodificationsto propagatequickly, thesurroundingfolderneedsto have
its datemodified.�
Manipulatinga GUSIFileSpec 1141��	�� (1128) � 1146

OSErr TouchFolder();

Two GUSIFileSpecs canbecomparedfor (in)equality.�
ComparingtwoGUSIFileSpec objects1148��� (1128) 1149�

friend bool operator==(const GUSIFileSpec & one, const GUSIFileSpec & other);

IsParentOf determineswhethertheobjectspecifiesa parentdirectoryof other .�
ComparingtwoGUSIFileSpec objects1148��	
� (1128) � 1148

bool IsParentOf(const GUSIFileSpec & other) const;

A GUSITempFileSpec is just a GUSIFileSpec with constructorsto constructfile-
namesfor temporaryfiles.�
Definitionof classGUSIFileSpec 1128��	�� (1125) � 1128

class GUSITempFileSpec : public GUSIFileSpec {
public:

GUSITempFileSpec(short vRefNum = kOnSystemDisk);
GUSITempFileSpec(short vRefNum, long parID);
GUSITempFileSpec(ConstStr31Param basename);
GUSITempFileSpec(short vRefNum, ConstStr31Param basename);
GUSITempFileSpec(short vRefNum, long parID, ConstStr31Param basename);

private:
void TempName();
void TempName(ConstStr31Param basename);

static int sID;
};



30.3 Implementation of GUSICatI nf o

All of thememberfunctionsfor GUSICatInfo areinline.�
Inline memberfunctionsfor classGUSICatInfo 1151��� (1125)

inline bool GUSICatInfo::IsFile() const
{

return !(DirInfo().ioFlAttrib & 0x10);
}

inline bool GUSICatInfo::IsAlias() const
{

return
!(FileInfo().ioFlAttrib & 0x10) &&
(FInfo().fdFlags & (1 << 15));

}

inline bool GUSICatInfo::DirIsExported() const
{

return (FileInfo().ioFlAttrib & 0x20) != 0;
}

inline bool GUSICatInfo::DirIsMounted() const
{

return (FileInfo().ioFlAttrib & 0x08) != 0;
}

inline bool GUSICatInfo::DirIsShared() const
{

return (FileInfo().ioFlAttrib & 0x04) != 0;
}

inline bool GUSICatInfo::HasRdPerm() const
{

return !(DirInfo().ioACUser & 0x02) != 0;
}

inline bool GUSICatInfo::HasWrPerm() const
{

return !(DirInfo().ioACUser & 0x04) != 0;
}

inline bool GUSICatInfo::Locked() const
{

return (FileInfo().ioFlAttrib & 0x11) == 0x01;
}

30.4 Implementation of GUSIFile Spec

sError containstheerrorcodefor failedcalls.Error returnsthevalue.�
Privatissimaof GUSIFileSpec 1152��� (1128) 1154�

mutable OSErr fError;



�
Inline memberfunctionsfor classGUSIFileSpec 1153��� (1125) 1156�

inline OSErr GUSIFileSpec::Error()
{

return fError;
}

inline GUSIFileSpec::operator void*() const
{

return (void *)!fError;
}

inline bool GUSIFileSpec::operator!() const
{

return fError!=0;
}

For path nameconstructions,a sometimeslargescratchareais neededwhich is
maintainedin sScratch . A scratchrequestpreservesa preexistingscratchareaat the
endof thenewareaif extend is nonzero.�
Privatissimaof GUSIFileSpec 1152��	�� (1128) � 1152 1158�

static char * sScratch;
static long sScratchSize;

static char * CScratch(bool extend = false);
static StringPtr PScratch();

�
Memberfunctionsfor classGUSIFileSpec 1155��� (1126) 1157�

char * GUSIFileSpec::sScratch;
long GUSIFileSpec::sScratchSize;

�
Inline memberfunctionsfor classGUSIFileSpec 1153��	�� (1125) � 1153 1171�

inline StringPtr GUSIFileSpec::PScratch()
{

return (StringPtr) CScratch();
}

�
Memberfunctionsfor classGUSIFileSpec 1155��	
� (1126) � 1155 1159�

char * GUSIFileSpec::CScratch(bool extend)
{

if (extend) {
char * newScratch = NewPtr(sScratchSize + 64);
if (!newScratch)

return nil;
BlockMoveData(sScratch, newScratch+64, sScratchSize);
sScratchSize += 64;
DisposePtr(sScratch);

return sScratch = newScratch;
} else if (!sScratchSize)

if (sScratch = NewPtr(256))
sScratchSize = 256;

return sScratch;
}



A GUSIFileSpec hasaGUSICatInfo embeddedandaflag fValidInfo indicating
thatit is valid.�
Privatissimaof GUSIFileSpec 1152��	�� (1128) � 1154 1173�

GUSIIOPBWrapper<GUSICatInfo> fInfo;
bool fValidInfo;

�
Memberfunctionsfor classGUSIFileSpec 1155��	�� (1126) � 1157 1160�

GUSIFileSpec::GUSIFileSpec(const GUSIFileSpec & spec)
: fValidInfo(false)

{
vRefNum = spec.vRefNum;
parID = spec.parID;
if (*spec.name < 64)

PLstrcpy(name, spec.name);
fError = noErr;

}

�
Memberfunctionsfor classGUSIFileSpec 1155��	�� (1126) � 1159 1161�

GUSIFileSpec::GUSIFileSpec(const FSSpec & spec, bool useAlias)
: fValidInfo(false)

{
vRefNum = spec.vRefNum;
parID = spec.parID;
if (*spec.name < 64)

PLstrcpy(name, spec.name);
fError = noErr;

if (!useAlias)
Resolve();

}

�
Memberfunctionsfor classGUSIFileSpec 1155��	�� (1126) � 1160 1162�

GUSIFileSpec::GUSIFileSpec(short vRefNum, long parID, ConstStr31Param name, bool useAlias)
: fValidInfo(false)

{
OSErr err;

if ((err = FSMakeFSSpec(vRefNum, parID, name, this)) && (err != fnfErr)) {
this->vRefNum = vRefNum;
this->parID = parID;
memcpy(this->name, name, *name+1);

}
fError = noErr;

if (!useAlias)
Resolve();

if (EqualString(this->name, name, false, true))
memcpy(this->name, name, *name+1);

}



�
Memberfunctionsfor classGUSIFileSpec 1155��	
� (1126) � 1161 1163�

GUSIFileSpec::GUSIFileSpec(short wd, ConstStr31Param name, bool useAlias)
: fValidInfo(false)

{
if ((fError = FSMakeFSSpec(wd, 0, name, this)) && (fError != fnfErr))

return;

if (!useAlias)
Resolve();

if (EqualString(this->name, name, false, true))
memcpy(this->name, name, *name+1);

}

�
Memberfunctionsfor classGUSIFileSpec 1155��	
� (1126) � 1162 1164�

GUSIFileSpec::GUSIFileSpec(OSType object, short vol)
: fValidInfo(false)

{
fError = FindFolder(vol, object, true, &vRefNum, &parID);

}

�
Memberfunctionsfor classGUSIFileSpec 1155��	
� (1126) � 1163 1165�

GUSIFileSpec::GUSIFileSpec(short fRefNum)
: fValidInfo(false)

{
GUSIIOPBWrapper<FCBPBRec> fcb;

fcb->ioNamePtr = name;
fcb->ioRefNum = fRefNum;
fcb->ioFCBIndx = 0;

if (fError = GUSIFSGetFCBInfo(&fcb))
return;

vRefNum = fcb->ioFCBVRefNum;
parID = fcb->ioFCBParID;

}



Thepathnameconstructoris by far themostcomplexconstructor. Thiscodeis also
probablynot portableto Rhapsody, whateverandwheneverthatwill be.

To minimizethenumberof CatInfo callsnecessary, thefullSpec variablereflects
whethertheentireFSSpec underconstructionor only thevRefNum andparID arevalid.�
Memberfunctionsfor classGUSIFileSpec 1155��	�� (1126) � 1164 1172�

GUSIFileSpec::GUSIFileSpec(const char * path, bool useAlias)
: fValidInfo(false)

{
const char * nextPath;
bool fullSpec = false;

vRefNum = 0;
parID = 0;

�
Try decodingthepathasan encodedFSSpec 1167��
Try converting thepathwith FSMakeFSSpec andreturn 1168�
�
Determinethestartingdirectoryof thepath1169�

while (*path && !fError) {
if (*path == ’:’) {�

Walk directoriesupwards1170�
} else {

fullSpec = true;
if (nextPath = strchr(path, ’:’)) {

AddPathComponent(path, nextPath-path, fullSpec);
path = nextPath+1;

} else {
AddPathComponent(path, strlen(path), fullSpec);
break;

}
}

}
if (!fError && !fullSpec)

--(*this);
if (!fError && !useAlias)

Resolve();
}



First, we testwhetherthe pathrepresentsan encoded[FSSpec]]. This is poten-
tially ambiguous,butnosanepersonwouldstarta disk namewith DC1. TheReadHex
function,which only workson big endianmachines,readsa specifiednumberof hex
digits.�
Auxiliary functionsfor classGUSIFileSpec 1166��� (1126)

bool ReadHex(const char * path, int bytes, char * result)
{

char hexbyte[3];
hexbyte[2] = 0;
while (bytes--) {

hexbyte[0] = *path++; hexbyte[1] = *path++;
if (isxdigit(hexbyte[0]) && isxdigit(hexbyte[1]))

*result = (char) strtol(hexbyte, nil, 16);
else

return false;
}
return true;

}
�
Try decodingthepathasan encodedFSSpec 1167��� (1165)

if (*path == 0x11 && path[13] == ’:’) // Magic DC1 character
if (

!ReadHex(path+1, 2, (char *)&vRefNum) || !ReadHex(path+5, 4, (char *)&parID)
) {

vRefNum = 0;
parID = 0;

} else
path += 13;

�
Try converting thepathwith FSMakeFSSpec andreturn 1168��� (1165)

int pathLen = (int)strlen(path);
StringPtr ppath = PScratch();
if (pathLen < 256 && ppath) {

memcpy(ppath+1, path, ppath[0] = pathLen);

switch (fError = FSMakeFSSpec(vRefNum, parID, ppath, this)) {
case fnfErr:

fError = noErr;

return;
case noErr:

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;
}

}



�
Determinethestartingdirectoryof thepath1169��� (1165)

if (path[0] == ’:’ || !(nextPath = strchr(path, ’:’))) {
if (!vRefNum && !parID)

GetDefaultDirectory();

if (*path == ’:’)
++path;

} else {
if (nextPath - (char *) path > 62) {

fError = bdNamErr;

return;
}

memcpy(this->name+1, (char *) path, *this->name = nextPath - path);

if (GetVolume())
return;

path = nextPath + 1;
}

Going upwardsis a bit morecomplicatedthanmight seemnecessaryat first, be-
causeif "a:b" is an aliaspointing to "c:d:e:" , we want a:b::”]] to be the sameas
"c:d:" .�
Walkdirectoriesupwards1170��� (1165)

if (!fullSpec)
--(*this);

if (!fError)
Resolve();

fullSpec = false;
while (!fError && *++path == ’:’)

--(*this);

�
Inline memberfunctionsfor classGUSIFileSpec 1153��	�� (1125) � 1156 1177�

inline OSErr GUSIFileSpec::SetDefaultDirectory()
{

return fError = HSetVol(nil, vRefNum, parID);
}

inline OSErr GUSIFileSpec::GetDefaultDirectory()
{

name[0] = 0;
fValidInfo = false;
return fError = HGetVol(nil, &vRefNum, &parID);

}



If name is used,wehaveto makesurethatit endswith a colon.�
Memberfunctionsfor classGUSIFileSpec 1155��	
� (1126) � 1165 1174�

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.ioVolIndex = index;

if (index < 0 && name[name[0]] != ’:’)
name[++name[0]] = ’:’;

if (fError = GUSIFSGetVInfo(&vol))
return fError;

vRefNum = vol->volumeParam.ioVRefNum;
} else {

fError = noErr;
vRefNum = 0;

}
parID = fsRtParID;

return fError;
}

Forconvenience,wedefinea fictivousparentdirectoryof all volumes.�
Privatissimaof GUSIFileSpec 1152��	�� (1128) � 1158 1185�

enum { ROOT_MAGIC_COOKIE= 666 };

operator-- replacesfile specificationswith their parentdirectory, volumeswith
therootpseudodirectory.�
Memberfunctionsfor classGUSIFileSpec 1155��	
� (1126) � 1172 1175�

GUSIFileSpec & GUSIFileSpec::operator--()
{

if (parID == fsRtParID) {
vRefNum = ROOT_MAGIC_COOKIE;
parID = 0;
name[0] = 0;
fError = noErr;
fValidInfo = false;

} else
DirInfo();

return *this;
}



operator++ walksdownonepathcomponent.�
Memberfunctionsfor classGUSIFileSpec 1155��	�� (1126) � 1174 1176�

GUSIFileSpec & GUSIFileSpec::operator++()
{

if (!parID && vRefNum == ROOT_MAGIC_COOKIE){
vRefNum = 0;
parID = fsRtParID;
name[0] = 0;

goto punt;
}

if (!CatInfo())
goto punt;

if (fInfo->IsAlias())
if (Resolve() || !CatInfo())

goto punt;
if (fInfo->IsFile()) {

fError = afpObjectTypeErr;

goto punt;
}

parID = fInfo->DirInfo().ioDrDirID;
name[0] = 0;
fValidInfo = false;

punt:
return *this;

}

[AddPathComponent]]is thebasicoperationfor descendingadirectoryhierarchy.�
Memberfunctionsfor classGUSIFileSpec 1155��	�� (1126) � 1175 1178�

GUSIFileSpec & GUSIFileSpec::AddPathComponent(const char * name, int length, bool fullSpec)
{

if (length > 63) {
fError = bdNamErr;

goto punt;
}

if (fullSpec)
if (!++(*this))

goto punt;

memcpy(this->name+1, name, *this->name = length);

if (parID == fsRtParID)
GetVolume();

punt:
return *this;

}



operator+= andoperator+ aremerelywrappersaroundAddPathComponent .�
Inline memberfunctionsfor classGUSIFileSpec 1153��	�� (1125) � 1171 1183�

inline GUSIFileSpec & GUSIFileSpec::operator+=(ConstStr31Param name)
{

return AddPathComponent((char *) name+1, *name, true);
}

inline GUSIFileSpec & GUSIFileSpec::operator+=(const char * name)
{

return AddPathComponent(name, strlen(name), true);
}

�
Memberfunctionsfor classGUSIFileSpec 1155��	
� (1126) � 1176 1179�

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 1155��	
� (1126) � 1178 1180�

GUSIFileSpec & GUSIFileSpec::operator[](short index)
{

if (parID == fsRtParID)
GetVolume(index);

else
CatInfo(index);

return *this;
}



�
Memberfunctionsfor classGUSIFileSpec 1155��	�� (1126) � 1179 1181�

void GUSIFileSpec::SetVRef(short vref)
{

vRefNum = vref;
fValidInfo = false;

}

void GUSIFileSpec::SetParID(long parid)
{

parID = parid;
fValidInfo = false;

}

void GUSIFileSpec::SetName(ConstStr63Param nam)
{

PLstrcpy(name, nam);
fValidInfo = false;

}

�
Memberfunctionsfor classGUSIFileSpec 1155��	�� (1126) � 1180 1182�

OSErr GUSIFileSpec::TouchFolder()
{

GUSIFileSpec folder(*this, true);

if (!folder.DirInfo())
return fError = folder.Error();

GetDateTime(&folder.fInfo->DirInfo().ioDrMdDat);
folder.fInfo->DirInfo().ioDrDirID = folder.fInfo->DirInfo().ioDrParID;

return fError = GUSIFSSetCatInfo(&folder.fInfo);
}

Thesortof informationobtaineddependson the index parameter.�
Memberfunctionsfor classGUSIFileSpec 1155��	�� (1126) � 1181 1184�

const GUSICatInfo * GUSIFileSpec::CatInfo(short index)
{

if (fValidInfo && !index) // Valid already
return &fInfo.fPB;

fInfo->DirInfo().ioVRefNum = vRefNum;
fInfo->DirInfo().ioDrDirID = parID;
fInfo->DirInfo().ioNamePtr = (StringPtr) name;
fInfo->DirInfo().ioFDirIndex = index;
fInfo->DirInfo().ioACUser = 0;

fValidInfo = !(fError = GUSIFSGetCatInfo(&fInfo)) && index>=0;

return fError ? nil : &fInfo.fPB;
}



Theothervariationsof thecall aresimple.�
Inline memberfunctionsfor classGUSIFileSpec 1153��	�� (1125) � 1177 1196�

inline const GUSICatInfo * GUSIFileSpec::CatInfo() const
{

return const_cast<GUSIFileSpec *>(this)->CatInfo(0);
}

inline const GUSICatInfo * GUSIFileSpec::DirInfo()
{

if (CatInfo(-1)) {
parID = fInfo->DirInfo().ioDrParID;
fValidInfo = true;

return &fInfo.fPB;
} else

return nil;
}

inline bool GUSIFileSpec::Exists() const
{

return CatInfo() != nil;
}

We start the pathgettingfunctionswith the full path. The full andrelativepath
functionsarequitesimilar, iteratingafile specificationcurrent upward,accumulating
thepathin path .�
Memberfunctionsfor classGUSIFileSpec 1155��	
� (1126) � 1182 1186�

char * GUSIFileSpec::FullPath() const
{

char * path = CScratch();
GUSIFileSpec current(*this);
const GUSICatInfo * info = current.CatInfo();
bool directory = info && !info->IsFile();

if (!path)
return nil;

*(path += sScratchSize-1) = 0;

for (;;) {
if (PrependPathComponent(path, current.name, directory))

return nil;
if (current.parID == fsRtParID)

return path;
if (!--current)

return nil;
directory = true;

}
}

Eachaccumulationstepis preformedin PrependPathComponent .�
Privatissimaof GUSIFileSpec 1152��	�� (1128) � 1173

OSErr PrependPathComponent(char *&path, ConstStr63Param component, bool colon) const;



�
Memberfunctionsfor classGUSIFileSpec 1155��	�� (1126) � 1184 1187�

OSErr GUSIFileSpec::PrependPathComponent(char *&path, ConstStr63Param component, bool colon) const
{

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+1, *component);
return noErr;

}

RelativePath workssimilarly, buthasto comparewith thestopdirectoryateach
step.GetVolume is calledto translateall drivenumbersto realvolumenumbers.�
Memberfunctionsfor classGUSIFileSpec 1155��	�� (1126) � 1186 1188�

char * GUSIFileSpec::RelativePath(const FSSpec & dir) const
{

GUSIFileSpec current(dir);
if (current.GetVolume(0))

return FullPath();
short relVRef = current.vRefNum;
long relDirID= current.parID;
current = *this;
if (current.GetVolume(0) || current.vRefNum != relVRef)

return FullPath();

char * path = CScratch();
const GUSICatInfo * info = current.CatInfo();
bool directory = info && !info->IsFile();

if (!path)
return nil;

if (directory && info->DirInfo().ioDrDirID == relDirID)
return strcpy(path, ":");

*(path += sScratchSize-1) = 0;

for (;;) {
if (PrependPathComponent(path, current.name, directory))

return nil;
if (current.parID == relDirID) {

if (directory)
*--path = ’:’;

return path;
}
if (current.parID == fsRtParID)

return path;
if (!--current)
return nil;

directory = true;
}

}



�
Memberfunctionsfor classGUSIFileSpec 1155��	
� (1126) � 1187 1189�

char * GUSIFileSpec::RelativePath() const
{

GUSIFileSpec here;
here.GetDefaultDirectory();
return RelativePath(here);

}

Encodingis simple.Notetheuseof the"%#s" Metrowerksspecificextension.�
Memberfunctionsfor classGUSIFileSpec 1155��	
� (1126) � 1188 1190�

char * GUSIFileSpec::EncodedPath() const
{

if (!CScratch())
return nil;

sprintf(sScratch, "\021%04hX%08X:%#s", vRefNum, parID, name);

return sScratch;
}

�
Memberfunctionsfor classGUSIFileSpec 1155��	
� (1126) � 1189 1191�

OSErr GUSIFileSpec::Resolve(bool gently)
{

const GUSICatInfo * info = CatInfo();

if (!info || (!info->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 a directory.�
Memberfunctionsfor classGUSIFileSpec 1155��	�� (1126) � 1190 1194�

char * GUSIFileSpec::AliasPath() const
{

const GUSICatInfo * info = CatInfo();
if (!info || (!info->IsAlias() && (GUSI_MUTABLE(GUSIFileSpec, fError) = resFNotFound)))

return nil;

char * path = CScratch();
if (!path)

return nil;
*(path += sScratchSize-1) = 0;

AliasHandle alias;�
GettheAliasHandle for thealiasfile anddetachit 1192�

bool directory;�
Find out if aliaspointsat a file or a directory1193�

Str63 component;

/*
Build path from target up to root. Separate with colons.

*/
for (short index = 0; !(GUSI_MUTABLE(GUSIFileSpec, fError) = GetAliasInfo(alias, index, component)); ++index)

if (!*component || PrependPathComponent(path, component, directory))
break;

else
directory = true;

if (!fError && !(GUSI_MUTABLE(GUSIFileSpec, fError) = GetAliasInfo(alias, asiVolumeName, component)))
PrependPathComponent(path, component, true);

DisposeHandle((Handle) alias);

return fError ? nil : path;
}



�
GettheAliasHandle for thealiasfile anddetachit 1192��� (1191)

short oldRes = CurResFile();
short res = FSpOpenResFile(this, fsRdPerm);
if (res == -1) {

GUSI_MUTABLE(GUSIFileSpec, fError) = ResError();
alias = nil;

} else {
if (alias = (AliasHandle) Get1Resource(’alis’, 0))

DetachResource((Handle) alias);
else

GUSI_MUTABLE(GUSIFileSpec, fError) = ResError();

CloseResFile(res);
}
UseResFile(oldRes);

if (!alias)
return nil;

We haveto guesswhetherthe aliaspointsat a file or a directory, but if the alias
wasconstructedby GUSI or by the Finder, this guessshouldbe correct(thoughnot
necessarilyup to date).�
Find out if aliaspointsat a file or a directory1193��� (1191)

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;
}

Comparisonsareagaina bit tricky becauseof thevolumenumbers.�
Memberfunctionsfor classGUSIFileSpec 1155��	
� (1126) � 1191 1195�

bool operator==(const GUSIFileSpec & one, const GUSIFileSpec & other)
{

if (one.parID != other.parID || !EqualString(one.name, other.name, false, true))
return false;

if (one.vRefNum == other.vRefNum)
return true;

GUSIFileSpec current;
current = one;
current.GetVolume(0);
short vRef1 = current.vRefNum;
current = other;
current.GetVolume(0);
short vRef2 = current.vRefNum;

return vRef1 == vRef2;
}



�
Memberfunctionsfor classGUSIFileSpec 1155��	�� (1126) � 1194 1199�

bool GUSIFileSpec::IsParentOf(const GUSIFileSpec & other) const
{

for (GUSIFileSpec current(other); !(--current).Error();)
if (current == *this)

return true;

return false;
}

Referenceconversionis straightforward,asis operator-> .�
Inline memberfunctionsfor classGUSIFileSpec 1153��	�� (1125) � 1183 1197�

inline GUSIFileSpec::operator const FSSpec &() const
{

return *this;
}
inline const FSSpec * GUSIFileSpec::operator->() const
{

return this;
}

Pointers,however,areatrickier issue,astheymightbeusedeitherasaGUSIFileSpec
* or asanFSSpec * .�
Inline memberfunctionsfor classGUSIFileSpec 1153��	�� (1125) � 1196 1198�

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 is thenon-constantequivalenttoGUSIFileSpec::const pointer .�
Inline memberfunctionsfor classGUSIFileSpec 1153��	�� (1125) � 1197

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);
}

Theconstructorsfor GUSITempFileSpec differ in thebaseconstructorstheycall.�
Memberfunctionsfor classGUSIFileSpec 1155��	
� (1126) � 1195 1200�

GUSITempFileSpec::GUSITempFileSpec(short vRefNum)
: GUSIFileSpec(kTemporaryFolderType, vRefNum)

{
TempName();

}
GUSITempFileSpec::GUSITempFileSpec(short vRefNum, long parID)
{

SetVRef(vRefNum);
SetParID(parID);

TempName();
}

Optionally, a basenamecanbespecifiedfor a temporaryname.�
Memberfunctionsfor classGUSIFileSpec 1155��	
� (1126) � 1199 1201�

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 parID, ConstStr31Param basename)
{

SetVRef(vRefNum);
SetParID(parID);

TempName(basename);
}



Thenamesaresearchedby TempName. To avoidexcessivesearching,eachsearch
startsat anewlocation.�
Memberfunctionsfor classGUSIFileSpec 1155��	�� (1126) � 1200 1202�

int GUSITempFileSpec::sID = 0;

void GUSITempFileSpec::TempName()
{

for (;;) {
Str31 name;

sprintf((char *)name, (char *)"\ptmp%04d", sID++);
SetName(name);

sID %= 10000;
fValidInfo = false;
if (!Exists()) {

if (fError == fnfErr)
fError = noErr;

return;
}

}
}



Thesearchwith anexistingbasenameis a slightvariationon theabove.�
Memberfunctionsfor classGUSIFileSpec 1155��	
� (1126) � 1201

void GUSITempFileSpec::TempName(ConstStr31Param basename)
{

for (int id = 0;;++id) {
Str32 name;
int len = 2;

if (id < 10)
;

else if (id < 100)
len = 3;

else if (id < 1000)
len = 4;

else if (id < 10000)
len = 5;

else {
fError = fnfErr;
return;

}

�
Insert id at theappropriateplaceinto basename 1203�

SetName(name);

fValidInfo = false;
if (!Exists()) {

if (fError == fnfErr)
fError = noErr;

return;
}

}
}

I think it looksa bit prettierif thenumberis stuckbeforethefirst dot, insteadof at
theend.�
Insert id at theappropriateplaceinto basename 1203��� (1202)

if (!id) {
memcpy(name, basename, *basename+1);

} else if (*basename + len > 31) {
name[0] = 30;
memcpy(name+1, basename+1, 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, ’.’, *basename));
int prelen = period ? (period-basename)-1 : *basename;
memcpy(name+1, basename+1, prelen);
sprintf(reinterpret_cast<char *>(name+1+prelen), ".%d", id);
memcpy(name+1+prelen+len, period, *basename-prelen);

}



Chapter 31

Disk files

A GUSIMacFileSocket implementsthe operationson mac files. All instancesof
GUSIMacFileSocket are createdby the GUSIMacFileDevice singleton,so thereis
nopoint in exportingtheclassitself.

A GUSIMacDirectory implementsdirectoryhandlesonmacdirectories.�
GUSIMacFile.h1204���

#ifndef _GUSIMacFile_
#define _GUSIMacFile_

#ifdef GUSI_INTERNAL

#include "GUSIDevice.h"

�
Definitionof classGUSIMacFileDevice 1206�

#endif /* GUSI_INTERNAL */

#endif /* _GUSIMacFile_ */
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�
GUSIMacFile.cp1205���

#define GUSI_MESSAGE_LEVEL5

#include "GUSIInternal.h"
#include "GUSIMacFile.h"
#include "GUSIFSWrappers.h"
#include "GUSISocketMixins.h"
#include "GUSIBasics.h"
#include "GUSIDiag.h"
#include "GUSIConfig.h"

#include <fcntl.h>
#include <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>

�
Prototypesfor GUSIMacFileSocket interrupt levelroutines1308��
Definitionof classGUSIMacFileSocket 1207��
Definitionof classGUSIMacDirectory 1208��
Interrupt levelroutinesfor GUSIMacFileSocket 1314��
Interrupt routinewrappersfor GUSIMacFileSocket 1310��
Memberfunctionsfor classGUSIMacFileDevice 1209��
Memberfunctionsfor classGUSIMacFileSocket 1267��
Memberfunctionsfor classGUSIMacDirectory 1323�



31.1 Definition of GUSIMacFil eDevi ce

GUSIMacFileDevice is asingletonsubclassof GUSIDevice .�
Definitionof classGUSIMacFileDevice 1206��� (1204)

class GUSIMacFileDevice : public GUSIDevice {
public:

static GUSIMacFileDevice * Instance();
virtual bool Want(GUSIFileToken & file);

�
Overriddenmemberfunctionsfor GUSIMacFileDevice 1213�

GUSISocket * open(short fileRef, int flags);

int MarkTemporary(const FSSpec & file);
void CleanupTemporaries(bool giveup);

˜GUSIMacFileDevice();
protected:

GUSIMacFileDevice() : fTemporaries(0) {}

�
Privatissimaof GUSIMacFileDevice 1223�

};

31.2 Definition of GUSIMacFil eSock et
�
Definitionof classGUSIMacFileSocket 1207��� (1205)

class GUSIMacFileSocket :
public GUSISocket,
protected GUSISMAsyncError,
protected GUSISMBlocking,
protected GUSISMState,
protected GUSISMInputBuffer,
protected GUSISMOutputBuffer

{
public:

GUSIMacFileSocket(short fileRef, bool append, int mode);
˜GUSIMacFileSocket();�
Overriddenmemberfunctionsfor GUSIMacFileSocket 1279�

private:�
Privatissimaof GUSIMacFileSocket 1266�

};



31.3 Definition of GUSIMacDi re ct or y
�
Definitionof classGUSIMacDirectory 1208��� (1205)

class GUSIMacDirectory : public GUSIDirectory {
public:

GUSIMacDirectory(const FSSpec & spec);

�
Overriddenmemberfunctionsfor GUSIMacDirectory 1324�

private:�
Privatissimaof GUSIMacDirectory 1322�

};

31.4 Implementation of GUSIMacFi le Devi ce
�
Memberfunctionsfor classGUSIMacFileDevice 1209��� (1205) 1210�

static auto_ptr<GUSIMacFileDevice> sGUSIMacFileDevice;

�
Memberfunctionsfor classGUSIMacFileDevice 1209��	�� (1205) � 1209 1211�

GUSIMacFileDevice * GUSIMacFileDevice::Instance()
{

if (!sGUSIMacFileDevice.get())
sGUSIMacFileDevice = auto_ptr<GUSIMacFileDevice>(new GUSIMacFileDevice);

return sGUSIMacFileDevice.get();
}

�
Memberfunctionsfor classGUSIMacFileDevice 1209��	�� (1205) � 1210 1212�

GUSIMacFileDevice::˜GUSIMacFileDevice()
{

CleanupTemporaries(true);
}

GUSIMacFileDevice will handleall file requeststhrown at it, but no devicere-
quests.�
Memberfunctionsfor classGUSIMacFileDevice 1209��	�� (1205) � 1211 1214�

bool GUSIMacFileDevice::Want(GUSIFileToken & file)
{

return file.IsFile();
}

�
Overriddenmemberfunctionsfor GUSIMacFileDevice 1213��� (1206) 1221�

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



�
Memberfunctionsfor classGUSIMacFileDevice 1209��	�� (1205) � 1212 1220�

GUSISocket * GUSIMacFileDevice::open(GUSIFileToken & file, int flags)
{

OSErr err;
char permission;
short fileRef;

�
Translateflags into permission 1215�

tryOpen:�
AttemptOpen into fileRef 1216��
If file didn’t exist,try to createit andgoto tryOpen if successful1217��
HandleerrorsfromOpen 1218��
HandleO_EXCLandO_TRUNC1219�

return open(fileRef, flags);
}

First,weneedto translatethePOSIXopenflagsinto a Macfile permission.�
Translateflags into permission 1215��� (1214)

switch (flags & 3) {
case O_RDONLY:

permission = fsRdPerm;
break;

case O_WRONLY:
case O_RDWR:

permission =
GUSIConfiguration::Instance()->fSharedOpen ? fsRdWrShPerm : fsRdWrPerm;

break;
}

Now, weattemptto openthedataor resourcefork of thefile.�
AttemptOpen into fileRef 1216��� (1214)

if (flags & O_RSRC)
err = GUSIFSOpenRF(&file, permission, &fileRef);

else
err = GUSIFSOpenDF(&file, permission, &fileRef);

If the file did not exist,we try to createit. We don’t needto worry aboutspecial
casingfor O RSRChere,I think.�
If file didn’t exist,try to createit andgoto tryOpen if successful1217��� (1214)

if (err == fnfErr && (flags & O_CREAT)) {
if (!(err = GUSIFSCreate(&file))) {

GUSIConfiguration::Instance()->SetDefaultFType(file);
file.TouchFolder();

}
if (!err || err == dupFNErr) {

flags &= ˜(O_CREAT | O_EXCL); // Avoid loop or false positive
goto tryOpen; // Retry

}
}



Now wecheckwhethertheOpen ultimatelysucceeded.�
HandleerrorsfromOpen 1218��� (1214)

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.If O TRUNCis set,truncatethefile.�
HandleO_EXCLandO_TRUNC1219��� (1214)

if (flags & O_EXCL) {
FSClose(fileRef);
return GUSISetPosixError(EEXIST), static_cast<GUSIMacFileSocket *>(nil);

}

if (flags & O_TRUNC)
SetEOF(fileRef, 0);

Thereis alsoaspecialcasebackdooropen , availableonly for GUSIMacFileDevice
to handlefiles which arealreadyopensomehow. This openwill neverfail exceptfor
lackof memory.�
Memberfunctionsfor classGUSIMacFileDevice 1209��	�� (1205) � 1214 1222�

GUSISocket * GUSIMacFileDevice::open(short fileRef, int flags)
{

GUSISocket * sock;

if (!(sock =
new GUSIMacFileSocket(fileRef, (flags & O_APPEND) != 0, flags & 3)

)) {
FSClose(fileRef);
GUSISetPosixError(ENOMEM);

}

return sock;
}

The normal caseof remove is straightforward,but we also want to supportthe
removingof openfiles,which is frequentlyusedin POSIXcode,asmuchaspossible.�
Overriddenmemberfunctionsfor GUSIMacFileDevice 1213��	�� (1206) � 1213 1226�

virtual int remove(GUSIFileToken & file);



�
Memberfunctionsfor classGUSIMacFileDevice 1209��	�� (1205) � 1220 1224�

int GUSIMacFileDevice::remove(GUSIFileToken & file)
{

OSErr err;

switch (err = GUSIFSDelete(&file)) {
case noErr:

return 0;
case fBsyErr:

return MarkTemporary(static_cast<const FSSpec &>(file));
default:

return GUSISetMacError(err);
}

}

MarkTemporary movesthefile to thetemporaryfolderandputsit ona list of death
candidates.�
Privatissimaof GUSIMacFileDevice 1223��� (1206)

struct TempQueue {
TempQueue * fNext;
FSSpec fSpec;

} * fTemporaries;

�
Memberfunctionsfor classGUSIMacFileDevice 1209��	�� (1205) � 1222 1225�

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;
q->fNext = fTemporaries;
q->fSpec = static_cast<const FSSpec &>(temp);
fTemporaries = q;

return 0;
}



CleanupTemporaries triesatpromisingtimesto deleteasmanyof thetemporary
files aspossible.�
Memberfunctionsfor classGUSIMacFileDevice 1209��	�� (1205) � 1224 1227�

void GUSIMacFileDevice::CleanupTemporaries(bool giveup)
{

TempQueue ** p = &fTemporaries;

for (TempQueue * q = *p; q; q = *p)
if (GUSIFSDelete(&q->fSpec) != fBsyErr || giveup) {

// Delete entry
*p = q->fNext;
delete q;

} else {
// Keep entry
p = &q->fNext;

}
}

rename canbea surprisinglydifficult operation.�
Overriddenmemberfunctionsfor GUSIMacFileDevice 1213��	�� (1206) � 1221 1232�

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

�
Memberfunctionsfor classGUSIMacFileDevice 1209��	�� (1205) � 1225 1233�

int GUSIMacFileDevice::rename(GUSIFileToken & file, const char * newname)
{

OSErr err;
GUSIFileSpec newfile(newname, true);

�
Ensurethatfile to renameexistsandnewnameresidesonsamevolume1228�

bool samename = EqualString(file->name, newfile->name, true, true);
bool samedir = file->parID == newfile->parID;
bool newexists= newfile.Exists();�
Handlespecialrenamingcasesby recursing1229��
Moveexistingtarget outof theway1230�

if (samedir)
err = GUSIFSRename(&file, newfile->name);

else if (samename)
err = GUSIFSCatMove(&file, newfile->parID);

else
err = GUSIFSMoveRename(&file, &newfile);

cleanuptarget:�
Cleanupexistingtarget1231�

return GUSISetMacError(err);
}

Wecanonly movea file arounda volume.�
Ensurethat file to renameexistsandnewnameresideson samevolume1228��� (1227)

if (!file.Exists())
return GUSISetMacError(file.Error());

if (file->vRefNum != newfile->vRefNum)
return GUSISetPosixError(EXDEV);



If oneof the two files is locked,or if the two namesaredistinctonly by case,we
call ourselvesrecursively, wrappedin thespecialcasecode.Theseconditionsarerare,
sosomeinefficiencyis not all thattragic.�
Handlespecialrenamingcasesbyrecursing1229��� (1227)

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.CatInfo()->Locked()) {

GUSIFSRstFLock(&newfile);
int res = rename(file, newname);
if (res)

GUSIFSSetFLock(&newfile);
return res;

}
if (samedir && !samename && EqualString(file->name, newfile->name, false, true))

newexists = false;

If the targetnamerefersto an existingfile, we stashit awayuntil we’re surethe
renamesucceeded.�
Moveexistingtarget outof theway1230��� (1227)

GUSIFileSpec target;
if (newexists) {

GUSITempFileSpec target(newfile->vRefNum, newfile->parID);
if (err = GUSIFSRename(&newfile, target->name))

return GUSISetMacError(err);
}

�
Cleanup existingtarget1231��� (1227)

if (newexists)
if (!err)

GUSIFSDelete(&target);
else

GUSIFSRename(&target, newfile->name);

stat is a rather intimidating function which needsto pull togetherinformation
from varioussources.�
Overriddenmemberfunctionsfor GUSIMacFileDevice 1213��	
� (1206) � 1226 1236�

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



�
Memberfunctionsfor classGUSIMacFileDevice 1209��	�� (1205) � 1227 1237�

int GUSIMacFileDevice::stat(GUSIFileToken & file, struct stat * buf)
{

if (file.IsDevice()) {�
return an alibi stat buffer1234�

}
const GUSICatInfo & cb = *file.CatInfo();
GUSIIOPBWrapper<ParamBlockRec> pb;
Str63 vName;

pb->volumeParam.ioNamePtr = vName;
pb->volumeParam.ioVRefNum = file->vRefNum;
pb->volumeParam.ioVolIndex = 0;

if (GUSIFSGetVInfo(&pb))
return GUSISetPosixError(ENOENT);

buf->st_dev = pb->ioParam.ioVRefNum;
buf->st_ino = cb.DirInfo().ioDrDirID;
buf->st_nlink = 1;
buf->st_uid = 0;
buf->st_gid = 0;
buf->st_rdev = 0;
buf->st_atime = cb.FileInfo().ioFlMdDat;
buf->st_mtime = cb.FileInfo().ioFlMdDat;
buf->st_ctime = cb.FileInfo().ioFlCrDat;
buf->st_blksize = pb->volumeParam.ioVAlBlkSiz;

if (!cb.IsFile()) {�
Determinethelink countfor a directory1235�

buf->st_mode = S_IFDIR | 0666;
if (!gGUSIExecHook || gGUSIExecHook(&file))

buf->st_mode |= 0111;

buf->st_size = cb.DirInfo().ioDrNmFls;
} else if (cb.IsAlias()) {

buf->st_mode = S_IFLNK | 0777;
buf->st_size = cb.FileInfo().ioFlRLgLen; /* Data fork is ignored */

} else if (cb.FInfo().fdType == ’OCK’) {
buf->st_mode = S_IFSOCK | 0666;
buf->st_size = cb.FileInfo().ioFlRLgLen; /* Data fork is ignored */

} else {
buf->st_mode = S_IFREG | 0666;
if (cb.FileInfo().ioFlAttrib & 0x01)

buf->st_mode &= ˜0222;

if (gGUSIExecHook) {
if (gGUSIExecHook(&file))

buf->st_mode |= 0111;
} else

switch (cb.FInfo().fdType) {
case ’APPL’:
case ’appe’:

buf->st_mode |= 0111;



}

buf->st_size = cb.FileInfo().ioFlLgLen; /* Resource fork is ignored */
}

buf->st_blocks = (buf->st_size + 511) >> 9;

return 0;
}

Any existingdeviceshouldreturnanOK result,sogive justa setof defaults.�
return an alibi stat buffer1234��� (1233)

buf->st_dev = ’dev ’;
buf->st_ino = ’????’;
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 preferencesettings,we employa fasteror a slowermethodin
determiningthe link count. The accuratemethodsetsthe link count to 2 plus the
numberof subdirectories,while thefastmethodestablishesanupperboundaryon that
numberas2 plusthenumberof subitems.�
Determinethelink countfor a directory1235��� (1233)

++buf->st_nlink;
if (GUSIConfiguration::Instance()->fAccurateStat) {

GUSIFileSpec spec;

spec.SetVRef(pb->ioParam.ioVRefNum);
spec.SetParID(cb.DirInfo().ioDrDirID);
for (int i = 0; i++ < cb.DirInfo().ioDrNmFls;) {

spec = spec[i];
if (!spec.Error() && spec.CatInfo() && !spec.CatInfo()->IsFile())

++buf->st_nlink;
}

} else {
buf->st_nlink += cb.DirInfo().ioDrNmFls;

}

�
Overriddenmemberfunctionsfor GUSIMacFileDevice 1213��	
� (1206) � 1232 1238�

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



�
Memberfunctionsfor classGUSIMacFileDevice 1209��	�� (1205) � 1233 1239�

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 1213��	�� (1206) � 1236 1240�

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

�
Memberfunctionsfor classGUSIMacFileDevice 1209��	�� (1205) � 1237 1241�

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.CatInfo();
info->FileInfo().ioDirID = file->parID;
if (times)

info->FileInfo().ioFlMdDat = times->modtime;
return GUSISetMacError(GUSIFSSetCatInfo(&info));

}

�
Overriddenmemberfunctionsfor GUSIMacFileDevice 1213��	�� (1206) � 1238 1242�

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



�
Memberfunctionsfor classGUSIMacFileDevice 1209��	�� (1205) � 1239 1243�

int GUSIMacFileDevice::access(GUSIFileToken & file, int mode)
{

if (file.IsDevice())
return GUSISetPosixError(EINVAL);

const GUSICatInfo * info = file.CatInfo();

if (!info)
switch (file.Error()) {

case afpAccessDenied:
return GUSISetPosixError(EACCES);

case ioErr:
return GUSISetPosixError(EIO);

case bdNamErr:
case fnfErr:
case nsvErr:
case paramErr:
case dirNFErr:
case afpObjectTypeErr:

/* ENOENT*/
default:

return GUSISetPosixError(ENOENT); /* Don’t know what the error is. */
}

//
// Under our simplifying assumptions, we don’t check AppleShare permissions,
// so if we managed to do a GetCatInfo, R_OK and F_OK are already assumed
// to be true
//
if (mode & W_OK) {

//
// Check if volume is locked
//
GUSIIOPBWrapper<HParamBlockRec> vol;

vol->volumeParam.ioNamePtr = nil;
vol->volumeParam.ioVolIndex = 0;
vol->volumeParam.ioVRefNum = file->vRefNum;

if (GUSIFSHGetVInfo(&vol))
return GUSISetPosixError(EINVAL); // Should never happen

if (vol->volumeParam.ioVAtrb & 0x8080)
return GUSISetPosixError(EROFS); // Yup, volume is locked

//
// Check if file is locked
//
if (info->Locked())

return GUSISetPosixError(EACCES); // Yup, file is locked
}

if (mode & X_OK)



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 1213��	�� (1206) � 1240 1244�

virtual int mkdir(GUSIFileToken & file);

�
Memberfunctionsfor classGUSIMacFileDevice 1209��	�� (1205) � 1241 1245�

int GUSIMacFileDevice::mkdir(GUSIFileToken & file)
{

return GUSISetMacError(GUSIFSDirCreate(&file));
}

�
Overriddenmemberfunctionsfor GUSIMacFileDevice 1213��	�� (1206) � 1242 1246�

virtual int rmdir(GUSIFileToken & file);

�
Memberfunctionsfor classGUSIMacFileDevice 1209��	�� (1205) � 1243 1247�

int GUSIMacFileDevice::rmdir(GUSIFileToken & file)
{

return GUSISetMacError(GUSIFSDelete(&file));
}

�
Overriddenmemberfunctionsfor GUSIMacFileDevice 1213��	�� (1206) � 1244 1248�

virtual GUSIDirectory * opendir(GUSIFileToken & file);

�
Memberfunctionsfor classGUSIMacFileDevice 1209��	�� (1205) � 1245 1249�

GUSIDirectory * GUSIMacFileDevice::opendir(GUSIFileToken & file)
{

return new GUSIMacDirectory(static_cast<FSSpec &>(++file));
}

symlink hasto reproducetheFinder’saliascreationprocess,which is quitecom-
plex.�
Overriddenmemberfunctionsfor GUSIMacFileDevice 1213��	�� (1206) � 1246 1259�

virtual int symlink(GUSIFileToken & to, const char * newlink);



VRef2Icon findsthedrivericon for a volume.�
Memberfunctionsfor classGUSIMacFileDevice 1209��	�� (1205) � 1247 1252�

static OSErr VRef2Icon(short vRef, Handle * icon)
{

OSErr err;
short cRef;

{ �
Getvolumeinformationinto vRef andcRef 1250�

}
{ �

Getvolumeicon 1251�
}

return noErr;
}

�
Getvolumeinformationinto vRef andcRef 1250��� (1249)

GUSIIOPBWrapper<HParamBlockRec> hpb;
hpb->volumeParam.ioVRefNum = vRef;
hpb->volumeParam.ioNamePtr = nil;
hpb->volumeParam.ioVolIndex = 0;
if (err = GUSIFSHGetVInfo(&hpb))

return err;
vRef = hpb->volumeParam.ioVDrvInfo;
cRef = hpb->volumeParam.ioVDRefNum;

�
Getvolumeicon 1251��� (1249)

GUSIIOPBWrapper<ParamBlockRec> pb;
pb->cntrlParam.ioVRefNum = vRef;
pb->cntrlParam.ioCRefNum = cRef;
pb->cntrlParam.csCode = 21;

if (err = pb.Control())
return err;

PtrToHand(*(Ptr *) pb->cntrlParam.csParam, icon, 256);



AliasTypeExpert findsthe right file type,creator, icon locationandicon ID for
thealias.This is complicatedby manyspecialcases.�
Memberfunctionsfor classGUSIMacFileDevice 1209��	�� (1205) � 1249 1256�

typedef OSType AliasTypeMap[2];

static AliasTypeMap sMap[] = {�
Specialfolder typesandtheir alias types1254�

{ 0, 0}
};

static void AliasTypeExpert(
const GUSIFileSpec & file,
OSType * fCreator,
OSType * fType,
GUSIFileSpec * iconFile,
short * iconID)

{
const GUSICatInfo * info = file.CatInfo();

*fCreator = ’MACS’;
*iconFile = file;
*iconID = kCustomIconResource;

if (!info->IsFile()) {�
DeterminefType for folderandvolumealiases1253�

if (file->parID == fsRtParID) {
iconFile->SetParID(fsRtDirID);
iconFile->SetName("\pIcon\n");

} else {
*iconFile += "\pIcon\n";

}
} else {

*fType = info->FInfo().fdType;
*fCreator= info->FInfo().fdCreator;

}

return;
error:

*fType = 0;
*fCreator = 0;

}



One of the complexissuesis the variousAppleSharerelatedaliases,but those
shouldnot changetoomuch.�
DeterminefType for folderandvolumealiases1253��� (1252)

GetVolParmsInfoBuffer volParms;

if (!GUSIFSGetVolParms(file->vRefNum, &volParms) && volParms.vMServerAdr)
if (file->parID == fsRtParID)

*fType = ’srvr’;
else if (!info->HasRdPerm())

*fType = ’fadr’;
else

*fType = ’faet’;
else if (file->parID == fsRtParID)

*fType = ’hdsk’;
else if (info->DirIsMounted())

*fType = ’famn’;
else if (info->DirIsExported())

*fType = ’fash’;
else if (info->DirIsShared())

*fType = ’faet’;
else

*fType = ’fdrp’;�
Checkfor specialfolder 1255�
This is thecurrentlist of specialfolders.I supposeit shouldberevisedoccasionally.

In fact, it is probablyalreadyoutof date.�
Specialfolder typesandtheir alias types1254��� (1252)

{’amnu’, ’faam’},
{’ctrl’, ’fact’},
{’extn’, ’faex’},
{’pref’, ’fapf’},
{’prnt’, ’fapn’},
{’empt’, ’trsh’},
{’trsh’, ’trsh’},
{’strt’, ’fast’},
{’macs’, ’fasy’},

�
Checkfor specialfolder1255��� (1253)

if (file->parID != fsRtParID && info->DirInfo().ioDrDirID < 9) {
short vRef;
long dirID;

for (AliasTypeMap * mapp = sMap; **mapp; ++mapp)
if (FindFolder(file->vRefNum, (*mapp)[0], false, &vRef, &dirID))

continue;
else if (dirID == info->DirInfo().ioDrDirID) {

*fType = (*mapp)[1];

break;
}

}



AddIconsToFile addsthe appropriateiconsto the aliasfile as the customicon.
Themechanicalpartof thework is performedby CopyIconFamily�
Memberfunctionsfor classGUSIMacFileDevice 1209��	�� (1205) � 1252 1257�

static OSType sIconTypes[] = {
’ICN#’,
’ics#’,
’icl4’,
’ics4’,
’icl8’,
’ics8’,
0

};

static bool CopyIconFamily(
short srcResFile, short srcID, short dstResFile, short dstID)

{
Handle icon;
bool success = false;

for (OSType * types = sIconTypes; *types; ++types) {
UseResFile(srcResFile);
if (icon = Get1Resource(*types, srcID)) {

UseResFile(dstResFile);
DetachResource(icon);
AddResource(icon, *types, dstID, "\p");

success = success || !ResError();
}

}

return success;
}

static bool AddIconsToFile(
const GUSIFileSpec & origFile, short aliasFile,
const GUSIFileSpec & iconFile, short iconID,
bool plainDisk)

{
bool hasCustomIcons = false;
short iFile = FSpOpenResFile(&iconFile, fsRdPerm);

if (iFile != -1) {
hasCustomIcons =

CopyIconFamily(iFile, iconID, aliasFile, kCustomIconResource);
CloseResFile(iFile);

}
if (!hasCustomIcons && plainDisk) {

Handle icon;
if (!VRef2Icon(origFile->vRefNum, &icon)) {

AddResource(icon, ’ICN#’, kCustomIconResource, "\p");

hasCustomIcons = !ResError();
}

}



return hasCustomIcons;
}

�
Memberfunctionsfor classGUSIMacFileDevice 1209��	�� (1205) � 1256 1260�

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 iconID;
short aliasFile;
AliasHandle alias;
bool customIcon;
GUSIFileSpec iconFile;
FInfo info;

�
CreateandopenaliasFile 1258�

if (NewAlias(nil, &to, &alias))
goto closeFile;

AddResource((Handle) alias, ’alis’, 0, to->name);
if (ResError())

goto deleteAlias;

customIcon = AddIconsToFile(to, aliasFile, iconFile, iconID,
fileType == ’hdsk’ && fileCreator == ’MACS’);

CloseResFile(aliasFile);

GUSIFSGetFInfo(&newnm, &info);
info.fdFlags |= kIsAlias | (customIcon ? kHasCustomIcon : 0);
info.fdFlags &= ˜kHasBeenInited;
GUSIFSSetFInfo(&newnm, &info);
newnm.TouchFolder();

return 0;

deleteAlias:
DisposeHandle((Handle) alias);

closeFile:
CloseResFile(aliasFile);

deleteFile:
GUSIFSDelete(&newnm);

return GUSISetPosixError(EIO);
}



�
CreateandopenaliasFile 1258��� (1257)

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 1213��	�� (1206) � 1248 1261�

virtual int readlink(GUSIFileToken & link, char * buf, int bufsize);

�
Memberfunctionsfor classGUSIMacFileDevice 1209��	�� (1205) � 1257 1262�

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 1213��	�� (1206) � 1259 1264�

virtual int fgetfileinfo(GUSIFileToken & file, OSType * creator, OSType * type);
virtual int fsetfileinfo(GUSIFileToken & file, OSType creator, OSType type);



�
Memberfunctionsfor classGUSIMacFileDevice 1209��	�� (1205) � 1260 1263�

int GUSIMacFileDevice::fgetfileinfo(GUSIFileToken & file, OSType * creator, OSType * type)
{

FInfo info;

if (file.IsDevice())
return GUSISetPosixError(EINVAL);

if (file.Error() || !file.Exists() || GUSIFSGetFInfo(&file, &info))
return GUSISetPosixError(EIO);

if (creator)
*creator = info.fdCreator;

if (type)
*type = info.fdType;

return 0;
}

�
Memberfunctionsfor classGUSIMacFileDevice 1209��	�� (1205) � 1262 1265�

int GUSIMacFileDevice::fsetfileinfo(GUSIFileToken & file, OSType creator, OSType type)
{

FInfo info;

if (file.IsDevice())
return GUSISetPosixError(EINVAL);

if (file.Error() || !file.Exists() || GUSIFSGetFInfo(&file, &info))
return GUSISetPosixError(EIO);

info.fdType = type;
info.fdCreator = creator;
info.fdFlags &= ˜kHasBeenInited;

if (GUSIFSSetFInfo(&file, &info))
return GUSISetPosixError(EIO);

return 0;
}

faccess is a somewhatcuriouscasein thatGUSIMacFileDevice acceptsrespon-
sibility for handlingit, but thendoesnot, in fact,handleit.�
Overriddenmemberfunctionsfor GUSIMacFileDevice 1213��	
� (1206) � 1261

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

�
Memberfunctionsfor classGUSIMacFileDevice 1209��	�� (1205) � 1263

int GUSIMacFileDevice::faccess(GUSIFileToken &, unsigned *, void *)
{

return GUSISetPosixError(EINVAL);
}

31.5 Implementation of GUSIMacFil eSoc ket

Theimplementationof GUSIMacFileSocket consistsof a synchronoushigh levelpart
whichmostlydealswith GUSIRingBuffers andanasynchronouslow levelpart.Since
file socketshavesomedifferentpropertiesthanothersockets,it is helpful to startwith
thehigh levelroutines.



31.5.1 High level interface for GUSIMacFile Socke t

Theconstructorhasto initialize a ratherlargenumberof datafields.�
Privatissimaof GUSIMacFileSocket 1266��� (1207) 1269�

short fFileRef;
bool fAppend;
bool fWriteBehind;

�
Memberfunctionsfor classGUSIMacFileSocket 1267��� (1205) 1268�

GUSIMacFileSocket::GUSIMacFileSocket(short fileRef, bool append, int mode)
: fFileRef(fileRef), fAppend(append), fWriteBehind(false)

{
switch (mode) {
case O_RDONLY:

fWriteShutdown = true;
fWritePB.ioParam.ioResult = wrPermErr;
break;

case O_WRONLY:
fWriteBehind = true;
// Fall through

case O_RDWR:
fReadShutdown = true;
break;

}�
Initialize fieldsof GUSIMacFileSocket 1270�

}

�
Memberfunctionsfor classGUSIMacFileSocket 1267��	�� (1205) � 1267 1272�

GUSIMacFileSocket::˜GUSIMacFileSocket()
{

fsync();
if (fFileRef)

FSClose(fFileRef);
GUSIMacFileDevice::Instance()->CleanupTemporaries(false);

}

Undersomecircumstances,read usesa readaheadbuffer. Sincethis optimization
canactuallypessimizeapplications,we’re very conservativeby only turning it on for
readonlyfilesandby turningit off assoonaslseek is called.SyncRead putsthesocket
into a predictablestateafterwards.

fPosition containsthenextpositionwhereoperationsapply, not countingread-
aheaddata,butcountingwrite-behind.fReadAhead indicatesthataread-aheadshould
bestartedon thefirst readoperation.fBeyondEOF indicatesthat fPosition resulted
from a seekbeyondthecurrentendof file position.�
Privatissimaof GUSIMacFileSocket 1266��	�� (1207) � 1266 1271�

bool fReadAhead;
bool fBeyondEOF;
long fPosition;

�
Initialize fieldsof GUSIMacFileSocket 1270��� (1267) 1278�

fPosition = 0;
fReadAhead = !fReadShutdown;
fBeyondEOF = false;



�
Privatissimaof GUSIMacFileSocket 1266��	�� (1207) � 1269 1275�

void SyncRead();

�
Memberfunctionsfor classGUSIMacFileSocket 1267��	�� (1205) � 1268 1276�

void GUSIMacFileSocket::SyncRead()
{

fReadAhead = false;
fReadShutdown = true;�
Wait for pendingreadoperationsonGUSIMacFileSocket to complete1273��
Discarddatain inputbufferof GUSIMacFileSocket 1274�

}

As soonasfReadShutdown is set,nonewreadswill bestarted,sojustwait for the
currentonesto complete.�
Wait for pendingreadoperationson GUSIMacFileSocket to complete1273��� (12721282)

if (fReadPB.ioParam.ioResult == 1) {
AddContext();
while (fReadPB.ioParam.ioResult == 1)

GUSIContext::Yield(true);
RemoveContext();

}

If therewasdatain thebuffer,weneedto movethefile positionbackby theamount
of data.�
Discarddatain inputbufferof GUSIMacFileSocket 1274��� (1272)

fPosition += fInputBuffer.Valid();
size_t consume = 0x7F000000;
fInputBuffer.Consume(nil, consume);

As opposedto SyncRead , SyncWrite doesn’tchangethe long-termstrategy. By
temporarilyturningoff fWriteBehind , it signalsthat thewrite strategyshouldwrite
theremainingdataevenif it doesnot align to cacheblocks.�
Privatissimaof GUSIMacFileSocket 1266��	�� (1207) � 1271 1277�

void SyncWrite();

�
Memberfunctionsfor classGUSIMacFileSocket 1267��	�� (1205) � 1272 1280�

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 oftenadvantageousto keepI/O requestsamultipleof theallocationblocksize.�
Privatissimaof GUSIMacFileSocket 1266��	�� (1207) � 1275 1309�

size_t fBlockSize;



�
Initialize fieldsof GUSIMacFileSocket 1270��	
� (1267) � 1270 1312�

fBlockSize = 4096;

GUSIIOPBWrapper<FCBPBRec> fcb;
Str63 name;

fcb->ioNamePtr = name;
fcb->ioRefNum = fFileRef;
fcb->ioFCBIndx = 0;
if (!GUSIFSGetFCBInfo(&fcb)) {

GUSIIOPBWrapper<ParamBlockRec> info;
info->volumeParam.ioNamePtr = name;
info->volumeParam.ioVRefNum = fcb->ioVRefNum;
info->volumeParam.ioVolIndex= 0;

if (!GUSIFSGetVInfo(&info))
fBlockSize = info->volumeParam.ioVAlBlkSiz;

}

�
Overriddenmemberfunctionsfor GUSIMacFileSocket 1279��� (1207) 1284�

virtual ssize_t read(const GUSIScatterer & buffer);

�
Memberfunctionsfor classGUSIMacFileSocket 1267��	�� (1205) � 1276 1285�

ssize_t GUSIMacFileSocket::read(const GUSIScatterer & buffer)
{

size_t rest = buffer.Length();
size_t offset = 0;

GUSI_MESSAGE(("pos: %d len: %d\n", fPosition, rest));

SyncWrite();
if (fBeyondEOF)

if (GUSISetPosixError(GetAsyncError()))
return -1;

else
return 0;

�
Readfromread-aheadbufferof GUSIMacFileSocket while possible1281��
Readdirectlyfromfile into buffer if necessary1282�

size_t done = buffer.Length() - rest;�
Startread-aheadif necessary1283�

return int(done);
}



As longastherehasbeenno fReadShutdown , weusetheread-aheadbuffer.�
Readfromread-aheadbufferof GUSIMacFileSocket whilepossible1281��� (1280)

while (!fReadAhead && (!fReadShutdown || fInputBuffer.Valid()) && rest) {
if (fInputBuffer.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 (!offset) // 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 necessary1282��� (1280)

if (!rest)
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 complete1273�

GUSI_MESSAGE(("Read done (0x%x/%d).\n", fReadPB.ioParam.ioActCount, fReadPB.ioParam.ioResult));
switch (fReadPB.ioParam.ioResult) {
case eofErr:
case noErr:

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), offset);

}
if (rest && len == fReadPB.ioParam.ioActCount)

continue;
break;

default:
return GUSISetMacError(fReadPB.ioParam.ioResult);

}
} while (0);

We wait for thefirst read (andhandleit synchronously)beforedecidingthatfile
accessis sequentialenoughfor read-ahead.�
Startread-aheadif necessary1283��� (1280)

if (fReadAhead) {
fReadAhead = false;
fReadPB.ioParam.ioCompletion = sReadProc;
GUSIMFRead(this);

}

To speedup writes, they go into a write-behindbuffer andareflushedout asyn-
chronously. Thiscauseserrorsto bereportedwith somedelay.�
Overriddenmemberfunctionsfor GUSIMacFileSocket 1279��	�� (1207) � 1279 1288�

virtual ssize_t write(const GUSIGatherer & buffer);



�
Memberfunctionsfor classGUSIMacFileSocket 1267��	�� (1205) � 1280 1289�

ssize_t GUSIMacFileSocket::write(const GUSIGatherer & buffer)
{

if (GUSISetPosixError(GetAsyncError()))
return -1;

if (fWriteShutdown) // Background error
return GUSISetMacError(fWritePB.ioParam.ioResult);

if (fAppend)
lseek(0, SEEK_END);

else if (fBeyondEOF) {�
Insertnull bytesbeyondEOF1286�

}

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 freebufferspaceonGUSIMacFileSocket 1287�

fOutputBuffer.Lock();
fOutputBuffer.Produce(buffer, len, offset);
fPosition += len;
fOutputBuffer.Release();
rest -= len;

}

return buffer.Length();
}

If a seek operationwent beyondEOF and we try to do a write the spacein-
betweenhasto befilled with null bytes.�
Insertnull bytesbeyondEOF1286��� (1285)

long targetPos = fPosition;

for (lseek(0, SEEK_END); fPosition < targetPos; ) {�
Wait for freebufferspaceon GUSIMacFileSocket 1287�

size_t size = targetPos - fPosition;
Ptr p = static_cast<Ptr>(fOutputBuffer.ProduceBuffer(size));
memset(p, 0, size);
fPosition += size;
fOutputBuffer.ValidBuffer(p, size);

}

�
Wait for freebufferspaceonGUSIMacFileSocket 1287��� (12851286)

if (!fWriteShutdown && !fOutputBuffer.Free()) {
AddContext();
while (!fWriteShutdown && !fOutputBuffer.Free())

GUSIContext::Yield(true);
RemoveContext();

}
if (fWriteShutdown)

return GUSISetMacError(fWritePB.ioParam.ioResult);



�
Overriddenmemberfunctionsfor GUSIMacFileSocket 1279��	�� (1207) � 1284 1290�

virtual bool select(bool * canRead, bool * canWrite, bool * exception);

�
Memberfunctionsfor classGUSIMacFileSocket 1267��	�� (1205) � 1285 1291�

bool GUSIMacFileSocket::select(bool * canRead, bool * canWrite, bool *)
{

bool cond = false;
if (canRead)

if (*canRead = fBeyondEOF || fAsyncError || fReadAhead || fReadShutdown || fInputBuffer.Valid())
cond = true;

if (canWrite)
if (*canWrite = fBeyondEOF || fAsyncError || fWriteShutdown || fOutputBuffer.Free())

cond = true;

return cond;
}

�
Overriddenmemberfunctionsfor GUSIMacFileSocket 1279��	�� (1207) � 1288 1292�

virtual int fsync();

�
Memberfunctionsfor classGUSIMacFileSocket 1267��	�� (1205) � 1289 1293�

int GUSIMacFileSocket::fsync()
{

SyncWrite();
if (fWriteShutdown)

return GUSISetMacError(fWritePB.ioParam.ioResult);
else

return 0;
}

fcntl() handlestheblockingsupport.�
Overriddenmemberfunctionsfor GUSIMacFileSocket 1279��	�� (1207) � 1290 1294�

virtual int fcntl(int cmd, va_list arg);

�
Memberfunctionsfor classGUSIMacFileSocket 1267��	�� (1205) � 1291 1295�

int GUSIMacFileSocket::fcntl(int cmd, va_list arg)
{

int result;

if (GUSISMBlocking::DoFcntl(&result, cmd, arg))
return result;

GUSI_ASSERT_CLIENT(false, ("fcntl: illegal request %d\n", cmd));

return GUSISetPosixError(EOPNOTSUPP);
}

ioctl() dealswith blockingsupportandwith FIONREAD.�
Overriddenmemberfunctionsfor GUSIMacFileSocket 1279��	�� (1207) � 1292 1296�

virtual int ioctl(unsigned int request, va_list arg);



�
Memberfunctionsfor classGUSIMacFileSocket 1267��	�� (1205) � 1293 1297�

int GUSIMacFileSocket::ioctl(unsigned int request, va_list arg)
{

int result;

if (GUSISMBlocking::DoIoctl(&result, request, arg)
|| GUSISMInputBuffer::DoIoctl(&result, request, arg)

)
return result;

GUSI_ASSERT_CLIENT(false, ("ioctl: illegal request %d\n", request));

return GUSISetPosixError(EOPNOTSUPP);
}

getsockopt and setsockopt are availablefor settingbuffer sizesand getting
asynchronouserrors.�
Overriddenmemberfunctionsfor GUSIMacFileSocket 1279��	
� (1207) � 1294 1298�

virtual int getsockopt(int level, int optname, void *optval, socklen_t * optlen);
�
Memberfunctionsfor classGUSIMacFileSocket 1267��	�� (1205) � 1295 1299�

int GUSIMacFileSocket::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 GUSIMacFileSocket 1279��	
� (1207) � 1296 1300�

virtual int setsockopt(int level, int optname, void *optval, socklen_t optlen);
�
Memberfunctionsfor classGUSIMacFileSocket 1267��	�� (1205) � 1297 1301�

int GUSIMacFileSocket::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);
}

�
Overriddenmemberfunctionsfor GUSIMacFileSocket 1279��	
� (1207) � 1298 1302�

virtual off_t lseek(off_t offset, int whence);



�
Memberfunctionsfor classGUSIMacFileSocket 1267��	�� (1205) � 1299 1303�

off_t GUSIMacFileSocket::lseek(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 1279��	�� (1207) � 1300 1304�

virtual int ftruncate(off_t offset);



�
Memberfunctionsfor classGUSIMacFileSocket 1267��	�� (1205) � 1301 1305�

int GUSIMacFileSocket::ftruncate(off_t offset)
{

if (lseek(offset, SEEK_SET) == -1)
return -1;

if (fBeyondEOF)
return lseek(0, SEEK_END) == -1 ? -1 : 0;

else
return GUSISetMacError(SetEOF(fFileRef, fPosition));

}

fstat is implementedvia stat (earlyimplementationshadit theotherwayaround,
but this failedwith directories).�
Overriddenmemberfunctionsfor GUSIMacFileSocket 1279��	
� (1207) � 1302 1306�

virtual int fstat(struct stat * buf);

�
Memberfunctionsfor classGUSIMacFileSocket 1267��	�� (1205) � 1303 1307�

int GUSIMacFileSocket::fstat(struct stat * buf)
{

fsync();

GUSIFileSpec spec(fFileRef);

if (!spec.Exists())
return GUSISetPosixError(ENOENT);

GUSIFileToken token(spec, GUSIFileToken::kWillStat);

return token.Device()->stat(token, buf);
}

File socketsimplementsimplecalls.�
Overriddenmemberfunctionsfor GUSIMacFileSocket 1279��	
� (1207) � 1304

virtual bool Supports(ConfigOption config);

�
Memberfunctionsfor classGUSIMacFileSocket 1267��	�� (1205) � 1305 1311�

bool GUSIMacFileSocket::Supports(ConfigOption config)
{

return config == kSimpleCalls;
}

31.5.2 Interrupt levelroutines for GUSIMacFil eSock et
�
Prototypesfor GUSIMacFileSocket interrupt levelroutines1308��� (1205)

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 1266��	�� (1207) � 1277

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 IOCompletionUPP sReadProc;
static IOCompletionUPP sWriteProc;
static IOCompletionUPP sWakeupProc;

On 68K machines,completionproceduresgetcalledwith theargumentin theA0
register, which reallycrampsourstyle.Therefore,wewrapeachprocedure.�
Interrupt routinewrappersfor GUSIMacFileSocket 1310��� (1205)

GUSI_COMPLETION_PROC_A0(GUSIMFReadDone,ParamBlockRec)
GUSI_COMPLETION_PROC_A0(GUSIMFWriteDone, ParamBlockRec)
GUSI_COMPLETION_PROC_A0(GUSIMFWakeup,ParamBlockRec)

The UPPsfor thecompletionproceduresaresetup thefirst time a socketis con-
structed.�
Memberfunctionsfor classGUSIMacFileSocket 1267��	�� (1205) � 1307

IOCompletionUPP GUSIMacFileSocket::sReadProc = 0;
IOCompletionUPP GUSIMacFileSocket::sWriteProc = 0;
IOCompletionUPP GUSIMacFileSocket::sWakeupProc = 0;

�
Initialize fieldsof GUSIMacFileSocket 1270��	
� (1267) � 1278 1313�

if (!fReadShutdown && !sReadProc)
sReadProc = NewIOCompletionProc(GUSIMFReadDoneEntry);

if (!fWriteShutdown && !sWriteProc)
sWriteProc = NewIOCompletionProc(GUSIMFWriteDoneEntry);

if (!sWakeupProc)
sWakeupProc = NewIOCompletionProc(GUSIMFWakeupEntry);

Thewrite andreadparameterblocksarehighly specializedandneverreallychange
duringtheexistenceof a socket.�
Initialize fieldsof GUSIMacFileSocket 1270��	
� (1267) � 1312

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 betweenfWritePB andfOutputBuffer . If
a write fails, thewholewrite bufferis cleared.�
Interrupt levelroutinesfor GUSIMacFileSocket 1314��� (1205) 1315�

static void GUSIMFWriteDone(ParamBlockRec * pb)
{

GUSI_SMESSAGE("Write done.\n");
GUSIMacFileSocket * sock =

reinterpret_cast<GUSIMacFileSocket *>((char *)pb-offsetof(GUSIMacFileSocket, fWritePB));�
Performsanitycross-checkbetweensock andpb 1321�

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() startsa file write call if thereis datato write andotherwisesets
itself up asthe deferredprocedureof the outputbuffer (andthusis guaranteedto be
calledthenexttimedatais depositedin thebufferagain).If all datahasbeendelivered
andashutdownis requested,terminate.�
Interrupt levelroutinesfor GUSIMacFileSocket 1314��	
� (1205) � 1314 1317�

static void GUSIMFWrite(GUSIMacFileSocket * sock)
{

size_t valid = sock->fOutputBuffer.Valid();
if (sock->fWriteShutdown && !valid)

sock->fOutputBuffer.ClearDefer();
else if (!valid)

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 position1316�

sock->fWritePB.ioParam.ioReqCount = valid;
sock->fWritePB.ioParam.ioActCount = 0;

GUSI_MESSAGE(("Async write (0x%x bytes).\n", valid));
PBWriteAsync(&sock->fWritePB);

}
}



Wheneverpossible,wetry to maintainalignmentwith allocationblockboundaries.
If write to a write-onlyfile is aligned,werequestthatit notbecached,whichimproves
performance.�
Align write sizewith fBlockSize andfile position1316��� (1315)

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 % sock->fBlockSize;
sock->fWritePB.ioParam.ioPosMode = fsAtMark +

(sock->fWriteBehind && valid >= sock->fBlockSize) ? 0x0020 : 0;

GUSIMFReadDone() doesall its work betweenfReadPB and fInputBuffer . If a
readfails, thewholewrite bufferis cleared.�
Interrupt levelroutinesfor GUSIMacFileSocket 1314��	�� (1205) � 1315 1318�

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, fReadPB));�
Performsanitycross-checkbetweensock andpb 1321�

if (sock->fInputBuffer.Locked())
sock->fInputBuffer.Defer(GUSIRingBuffer::Deferred(GUSIMFReadDone), pb);

else {
sock->fInputBuffer.ClearDefer();
sock->fInputBuffer.ValidBuffer(

sock->fReadPB.ioParam.ioBuffer, sock->fReadPB.ioParam.ioActCount);
if (sock->SetAsyncMacError(sock->fReadPB.ioParam.ioResult))

sock->fReadShutdown = true;
else if (!sock->fReadShutdown)

GUSIMFRead(sock);
sock->Wakeup();

}
}



GUSIMFRead() startsa file readcall.�
Interrupt levelroutinesfor GUSIMacFileSocket 1314��	
� (1205) � 1317 1320�

static void GUSIMFRead(GUSIMacFileSocket * sock)
{

size_t free = sock->fInputBuffer.Free();
if (free < (sock->fInputBuffer.Size() >> 2)) {

if (!sock->fReadShutdown)
sock->fInputBuffer.Defer(GUSIRingBuffer::Deferred(GUSIMFRea d), sock);

else
sock->fInputBuffer.ClearDefer();

} else {
sock->fInputBuffer.ClearDefer();
free = min(free, sock->fInputBuffer.Size() >> 1);�
Align readsizewith fBlockSize andfile position1319�

sock->fReadPB.ioParam.ioBuffer =
static_cast<Ptr>(sock->fInputBuffer.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, free));
PBReadAsync(&sock->fReadPB);

}
}

Wheneverpossible,wetry to maintainalignmentwith allocationblockboundaries.�
Align readsizewith fBlockSize andfile position1319��� (1318)

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 wakesup its socket.�
Interrupt levelroutinesfor GUSIMacFileSocket 1314��	
� (1205) � 1318

static void GUSIMFWakeup(ParamBlockRec * pb)
{

GUSIMacFileSocket * sock =
reinterpret_cast<GUSIMacFileSocket *>((char *)pb-offsetof(GUSIMacFileSocket, fReadPB));�

Performsanitycross-checkbetweensock andpb 1321�
sock->Wakeup();

}

To atonefor therisky practiceof reinterpret cast<> , weat leastcheckfor plau-
sibility by comparingthetwo fieldsstoringthefile referencenumber.�
Performsanitycross-checkbetweensock andpb 1321��� (131413171320)

GUSI_CASSERT_INTERNAL(sock->fFileRef == pb->ioParam.ioRefNum);



31.6 Implementation of GUSIMacDi re ct or y
�
Privatissimaof GUSIMacDirectory 1322��� (1208)

GUSIFileSpec fDir;
long fPos;
dirent fEnt;

�
Memberfunctionsfor classGUSIMacDirectory 1323��� (1205) 1325�

GUSIMacDirectory::GUSIMacDirectory(const FSSpec & spec)
: fDir(spec)

{
fPos = 1;

}

�
Overriddenmemberfunctionsfor GUSIMacDirectory 1324��� (1208) 1326�

virtual dirent * readdir();

�
Memberfunctionsfor classGUSIMacDirectory 1323��	�� (1205) � 1323 1327�

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->DirInfo().ioDrDirID;
memcpy(fEnt.d_name, (char *)fDir->name+1, fDir->name[0]);
fEnt.d_name[fDir->name[0]] = 0;

return &fEnt;
}

�
Overriddenmemberfunctionsfor GUSIMacDirectory 1324��	�� (1208) � 1324 1328�

virtual long telldir();

�
Memberfunctionsfor classGUSIMacDirectory 1323��	�� (1205) � 1325 1329�

long GUSIMacDirectory::telldir()
{

return fPos;
}

�
Overriddenmemberfunctionsfor GUSIMacDirectory 1324��	�� (1208) � 1326 1330�

virtual void seekdir(long pos);

�
Memberfunctionsfor classGUSIMacDirectory 1323��	�� (1205) � 1327 1331�

void GUSIMacDirectory::seekdir(long pos)
{

fPos = pos;
}

�
Overriddenmemberfunctionsfor GUSIMacDirectory 1324��	�� (1208) � 1328

virtual void rewinddir();



�
Memberfunctionsfor classGUSIMacDirectory 1323��	�� (1205) � 1329

void GUSIMacDirectory::rewinddir()
{

fPos = 1;
}





Chapter 32

The GUSI PPCSocketClass

TheGUSIPPCSocket classimplementscommunicationvia theProgram-ProgramCom-
municationsToolbox(Forachange,thePPCdoesnot standfor “PowerPC”here).

WegivePPCsocketstheirownofficial lookingheader.�
sys/ppc.h1332���

#include <PPCToolbox.h>

struct sockaddr_ppc {
sa_family_t sppc_family; /* AF_PPC */
LocationNameRec sppc_location;
PPCPortRec sppc_port;

};

TheGUSIPPCFactory singletoncreatesGUSIPPCSockets .�
GUSIPPC.h1333���

#ifndef _GUSIPPC_
#define _GUSIPPC_

#ifdef GUSI_INTERNAL

#include "GUSISocket.h"
#include "GUSIFactory.h"
#include <sys/ppc.h>

�
Definitionof classGUSIPPCFactory 1335�
�
Inline memberfunctionsfor classGUSIPPCFactory 1337�

#endif /* GUSI_INTERNAL */

#endif /* _GUSIPPC_ */
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�
GUSIPPC.cp1334���

#include "GUSIInternal.h"
#include "GUSIPPC.h"
#include "GUSIBasics.h"
#include "GUSIBuffer.h"
#include "GUSISocketMixins.h"

#include <errno.h>

#include <algorithm>

�
Definitionof classGUSIPPCSocket 1339��
Memberfunctionsfor classGUSIPPCFactory 1336��
Memberfunctionsfor classGUSIPPCSocket 1341��
Interrupt levelroutinesfor GUSIPPCSocket 1343�

32.1 Definition of GUSIPPCFact or y

GUSIPPCFactory is a singletonsubclassof GUSISocketFactory .�
Definitionof classGUSIPPCFactory 1335��� (1333)

class GUSIPPCFactory : public GUSISocketFactory {
public:

static GUSISocketFactory * Instance();
virtual GUSISocket * socket(int domain, int type, int protocol);

private:
GUSIPPCFactory() {}
static GUSISocketFactory * sInstance;

};

32.2 Implementation of GUSIPPCFact or y
�
Memberfunctionsfor classGUSIPPCFactory 1336��� (1334) 1338�

GUSISocketFactory * GUSIPPCFactory::sInstance = nil;

�
Inline memberfunctionsfor classGUSIPPCFactory 1337��� (1333)

inline GUSISocketFactory * GUSIPPCFactory::Instance()
{

if (!sInstance)
sInstance = new GUSIPPCFactory;

return sInstance;
}

�
Memberfunctionsfor classGUSIPPCFactory 1336��	�� (1334) � 1336

GUSISocket * GUSIPPCFactory::socket(int, int, int)
{

return new GUSIPPCSocket;
}



32.3 Definition of GUSIPPCSoc ke t

A GUSIPPCSocket is implementedwith theusualreadandwrite buffers.�
Definitionof classGUSIPPCSocket 1339��� (1334)

class GUSIPPCSocket :
public GUSISocket,
protected GUSISMBlocking,
protected GUSISMState,
protected GUSISMInputBuffer,
protected GUSISMOutputBuffer

{
public:

GUSIPPCSocket();
virtual ˜GUSIPPCSocket();�
Overriddenmemberfunctionsfor GUSIPPCSocket 1361�

protected:�
Privatissimaof GUSIPPCSocket 1340�

};

32.4 Implementation of GUSIPPCSoc ke t

Theimplementationof GUSIPPCSocket is similar to manyothersocketclasses.Let’s
start,oncemore,with theinterruptlevelroutines.

32.4.1 Interrupt levelroutines for GUSIPPCSocke t

Both GUSIPPCSendDone() andGUSIPPCRecvDone() arealwayscalledwith thesame
TCPiopb in a GUSIPPCSocket so they can easilyfind out the addressof the socket
itself. GUSIPPCSendandGUSIPPCRecvsetupsendandreceivecalls.�
Privatissimaof GUSIPPCSocket 1340��� (1339) 1347�

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 completionproceduresaresetup thefirst time a socketis con-
structed.�
Memberfunctionsfor classGUSIPPCSocket 1341��� (1334) 1348�

PPCCompUPP GUSIPPCSocket::sSendProc = 0;
PPCCompUPP GUSIPPCSocket::sRecvProc = 0;

�
Initialize fieldsof GUSIPPCSocket 1342��� (13601378) 1349�

if (!sSendProc)
sSendProc = NewPPCCompProc(GUSIPPCSendDone);

if (!sRecvProc)
sRecvProc = NewPPCCompProc(GUSIPPCRecvDone);



GUSIPPCSendDone() doesall its work betweenfSendPB andfOutputBuffer . If
a sendfails, thewholesendbufferis cleared.�
Interrupt levelroutinesfor GUSIPPCSocket 1343��� (1334) 1344�

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 guaranteedto be
calledthenexttimedatais depositedin thebufferagain).If all datahasbeendelivered
anda shutdownis requested,sendone.�
Interrupt levelroutinesfor GUSIPPCSocket 1343��	�� (1334) � 1343 1345�

void GUSIPPCSend(GUSIPPCSocket * sock)
{

size_t valid = 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 betweenfRecvPB andfInputBuffer .�
Interrupt levelroutinesfor GUSIPPCSocket 1343��	
� (1334) � 1344 1346�

void GUSIPPCRecvDone(PPCParamBlockPtr pb)
{

GUSIPPCSocket * sock =
reinterpret_cast<GUSIPPCSocket *>((char *)pb-offsetof(GUSIPPCSocket, fRecvPB));

if (sock->fInputBuffer.Locked())
sock->fInputBuffer.Defer(GUSIRingBuffer::Deferred(GUSIPPCRecvDo ne), pb);

else {
PPCReadPBRec & readParam = pb->readParam;
sock->fInputBuffer.ClearDefer();
switch (readParam.ioResult) {
case noErr:

sock->fInputBuffer.ValidBuffer(readParam.bufferPtr, readParam.actualLength);
GUSIPPCRecv(sock);
break;

default:
sock->fReadShutdown = true;
break;

}
sock->Wakeup();

}
}

GUSIPPCRecv() startsa PPCreceivecall if thereis room left andotherwisesets
itself up asthe deferredprocedureof the outputbuffer (andthusis guaranteedto be
calledthenexttime thereis freespacein thebufferagain.�
Interrupt levelroutinesfor GUSIPPCSocket 1343��	
� (1334) � 1345 1352�

void GUSIPPCRecv(GUSIPPCSocket * sock)
{

size_t free = sock->fInputBuffer.Free();
if (!free)

sock->fInputBuffer.Defer(GUSIRingBuffer::Deferred(GUSIPPCRecv), sock);
else {

PPCReadPBRec & readParam = sock->fRecvPB.readParam;

sock->fInputBuffer.ClearDefer();
free = min(free, min((size_t)65535, sock->fInputBuffer.Size() >> 1));

readParam.ioCompletion = sock->sRecvProc;
readParam.bufferPtr =

reinterpret_cast<char *>(sock->fInputBuffer.ProduceBuffer(free));
readParam.bufferLength = free;

PPCReadAsync(&readParam);
}

}



For listensit is necessaryto build a backlogif theinterruptlevelgetsopensfaster
thanthehigh levelroutinescanacceptthem.�
Privatissimaof GUSIPPCSocket 1340��	�� (1339) � 1340 1350�

struct Listener {
PPCSessRefNum fSession;
LocationNameRec fLocation;
PPCPortRec fPort;
bool fBusy;

};
Listener * fListeners;
bool fRestartListen;
char fNumListeners;
char fCurListener;
char fNextListener;
friend void GUSIPPCListenDone(PPCParamBlockPtr pb);
friend void GUSIPPCListen(GUSIPPCSocket * sock);
static PPCCompUPPsListenProc;

�
Memberfunctionsfor classGUSIPPCSocket 1341��	�� (1334) � 1341 1351�

PPCCompUPP GUSIPPCSocket::sListenProc = 0;

�
Initialize fieldsof GUSIPPCSocket 1342��	�� (13601378) � 1342 1356�

fListeners = nil;
fRestartListen = true;
fNumListeners = 0;
fCurListener = 0;
fNextListener = 0;
if (!sListenProc)

sListenProc = NewPPCCompProc(GUSIPPCListenDone);

SetupListener() preparesa Listener .�
Privatissimaof GUSIPPCSocket 1340��	�� (1339) � 1347 1354�

void SetupListener(Listener & listener);

�
Memberfunctionsfor classGUSIPPCSocket 1341��	�� (1334) � 1348 1355�

void GUSIPPCSocket::SetupListener(Listener & listener)
{

listener.fBusy = false;
}



GUSIPPCListenDone( ) savestheconnectionparametersandstartsthenextpassive
open,if possible.Blockingon fInputBuffer is somewhatbizarre;we’renot actually
usingthe buffer, just its lock. The only timesthis lock is usedis whenthe socketis
shuttingdown.�
Interrupt levelroutinesfor GUSIPPCSocket 1343��	
� (1334) � 1346 1353�

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->fInputBuffer.Locked())
sock->fInputBuffer.Defer(GUSIRingBuffer::Deferred(GUSIPPCLi stenDone), pb);

else {
sock->fInputBuffer.ClearDefer();
GUSIPPCListen(sock);

}
}

GUSIPPCListen() initiatesa passiveopen.�
Interrupt levelroutinesfor GUSIPPCSocket 1343��	
� (1334) � 1352 1357�

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;

PPCInformAsync(&informParam);
}

Somefunctionssimply needto wakeup thesocketagain.Thesearealwayscalled
on fSendPB , becausefRecvPB might bein useby a PPCInform call.�
Privatissimaof GUSIPPCSocket 1340��	
� (1339) � 1350 1358�

friend void GUSIPPCDone(PPCParamBlockPtr pb);
static PPCCompUPPsDoneProc;

�
Memberfunctionsfor classGUSIPPCSocket 1341��	�� (1334) � 1351 1360�

PPCCompUPP GUSIPPCSocket::sDoneProc = 0;

�
Initialize fieldsof GUSIPPCSocket 1342��	
� (13601378) � 1349

if (!sDoneProc)
sDoneProc = NewPPCCompProc(GUSIPPCDone);



�
Interrupt levelroutinesfor GUSIPPCSocket 1343��	�� (1334) � 1353

void GUSIPPCDone(PPCParamBlockPtr pb)
{

GUSIPPCSocket * sock =
(GUSIPPCSocket *)((char *)pb-offsetof(GUSIPPCSocket, fSendPB));

sock->fAsyncError = pb->endParam.ioResult;
sock->Wakeup();

}

32.4.2 High level interface for GUSIPPCSock et
�
Privatissimaof GUSIPPCSocket 1340��	�� (1339) � 1354 1359�

LocationNameRec fLocation;
PPCPortRec fPort;
LocationNameRec fPeerLoc;
PPCPortRec fPeerPort;

Theport referencenumberis sharedbetweena listenerandall of its clients,sowe
cannotsimplycloseit atanytimeandhaveto storeit in a shareddatastructure.�
Privatissimaof GUSIPPCSocket 1340��	�� (1339) � 1358 1377�

struct PortRef {
short fRefCount;
PPCPortRefNum fPort;

PortRef(PPCPortRefNum port) : fRefCount(1), fPort(port) {}
};
PortRef * fPortRef;

Theconstructorshaveto initialize a ratherlargenumberof datafields.�
Memberfunctionsfor classGUSIPPCSocket 1341��	�� (1334) � 1355 1362�

GUSIPPCSocket::GUSIPPCSocket()
{ �

Initialize fieldsof GUSIPPCSocket 1342�
}

bind() is absolutelyrequiredfor all formsof PPCsockets.�
Overriddenmemberfunctionsfor GUSIPPCSocket 1361��� (1339) 1366�

virtual int bind(void * addr, socklen_t namelen);



�
Memberfunctionsfor classGUSIPPCSocket 1341��	�� (1334) � 1360 1367�

int GUSIPPCSocket::bind(void * addr, socklen_t namelen)
{

struct sockaddr_ppc *name = (struct sockaddr_ppc *)addr;�
Sanitychecksfor GUSIPPCSocket::bind() 1363�

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 = &fLocation;
openParam.networkVisible= true;
PPCOpenAsync(&openParam);
AddContext();
while (fSendPB.openParam.ioResult == 1)

GUSIContext::Yield(true);
RemoveContext();

switch (fSendPB.openParam.ioResult) {
case noErr:

fPortRef = new PortRef(openParam.portRefNum);
fState = Unconnected;
return 0;

case noGlobalsErr:
return GUSISetPosixError(ENOMEM);

case portNameExistsErr:
case nbpDuplicate:

return GUSISetPosixError(EADDRINUSE);
case nameTypeErr:
case badReqErr:
case badPortNameErr:
case badLocNameErr:
default:

return GUSISetPosixError(EINVAL);
}

}



The addressto be passedmustbe up to a minimal standardof decency. For in-
stance,thehostaddressmustbeeithertherealIP numberof ourhostor oneof thetwo
legitimatepseudo-addressesfor "localhost" .�
Sanitychecksfor GUSIPPCSocket::bind() 1363��� (1362)

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 != %d\n", name->sppc_family, AF_PPC))

)
return GUSISetPosixError(EAFNOSUPPORT);

if (!GUSI_SASSERT_CLIENT(fState==Unbound, "bind: Socket already bound\n"))
return GUSISetPosixError(EINVAL);

getsockname() andgetpeername() returnthestoredvalues.�
Overriddenmemberfunctionsfor GUSIMTInetSocket 1364���

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

�
Memberfunctionsfor classGUSIMTInetSocket 1365���

int GUSIMTInetSocket::getsockname(void *name, socklen_t *namelen)
{

if (!GUSI_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 = fLocation;

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() opensa connectionactively.�
Overriddenmemberfunctionsfor GUSIPPCSocket 1361��	�� (1339) � 1361 1369�

virtual int connect(void * address, socklen_t addrlen);



�
Memberfunctionsfor classGUSIPPCSocket 1341��	�� (1334) � 1362 1370�

int GUSIPPCSocket::connect(void * address, socklen_t addrlen)
{

sockaddr_ppc * addr = (sockaddr_ppc *) address;

�
Sanitychecksfor GUSIPPCSocket::connect() 1368�

fPeerPort = addr->sppc_port;
fPeerLoc = 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, true, &guest, (StringPtr) "\p")) {
case userCanceledErr:

return GUSISetPosixError(EINTR);
default:

return GUSISetPosixError(EINVAL);
case noErr:

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;
}

}



�
Sanitychecksfor GUSIPPCSocket::connect() 1368��� (1367)

if (!GUSI_CASSERT_CLIENT(addrlen >= int(sizeof(sockaddr_ppc))))
return GUSISetPosixError(EINVAL);

if (!GUSI_CASSERT_CLIENT(addr->sppc_family == AF_PPC))
return GUSISetPosixError(EAFNOSUPPORT);

switch (fState) {
case Unbound:

return GUSISetPosixError(EINVAL); // Must be bound before connecting
case Unconnected:

break; // Go ahead
default:

return GUSISetPosixError(EISCONN); // Already connected in some form
}

Mostof thedirty work of listen() is alreadyhandledin GUSIPPCListen .�
Overriddenmemberfunctionsfor GUSIPPCSocket 1361��	�� (1339) � 1366 1373�

virtual int listen(int queueLength);

�
Memberfunctionsfor classGUSIPPCSocket 1341��	�� (1334) � 1367 1374�

int GUSIPPCSocket::listen(int queueLength)
{ �

Sanitychecksfor GUSIPPCSocket::listen() 1371��
AdjustqueueLength accordingto BSDdefinition1372�

fInputBuffer.SwitchBuffer(0);
fOutputBuffer.SwitchBuffer(0);
fState = Listening;
fListeners = new Listener[fNumListeners = queueLength];
while (queueLength--)

SetupListener(fListeners[queueLength]);

GUSIPPCListen(this);

return 0;
}

�
Sanitychecksfor GUSIPPCSocket::listen() 1371��� (1370)

if (!GUSI_CASSERT_CLIENT(fState <= Unconnected))
return GUSISetPosixError(EISCONN);

if (!GUSI_CASSERT_CLIENT(fState != Unbound))
return GUSISetPosixError(EINVAL);

Forsomeweird reason,BSDmultipliesqueuelengthswith a fudgefactor.�
AdjustqueueLength accordingto BSDdefinition1372��� (1370)

if (queueLength < 1)
queueLength = 1;

else if (queueLength > 4)
queueLength = 8;

else
queueLength = ((queueLength * 3) >> 1) + 1;

accept() alsois ableto delegatemostof thehardwork to GUSIPPCListen .�
Overriddenmemberfunctionsfor GUSIPPCSocket 1361��	�� (1339) � 1369 1379�

virtual GUSISocket * accept(void *from, socklen_t *fromlen);



�
Memberfunctionsfor classGUSIPPCSocket 1341��	�� (1334) � 1370 1378�

GUSISocket * GUSIPPCSocket::accept(void *from, socklen_t *fromlen)
{

GUSIPPCSocket * sock;

�
Sanitychecksfor GUSIPPCSocket::accept() 1375��
Wait for a connectionto arrive for theGUSIPPCSocket 1376�

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;
}

�
Sanitychecksfor GUSIPPCSocket::accept() 1375��� (1374)

if (!GUSI_CASSERT_CLIENT(fState == Listening)) {
GUSISetPosixError(ENOTCONN);
return nil;

}

Listenerslotsarefilled oneby one,so we simply checkwhetherthe next listener
blockhasbeenfilled yet.�
Wait for a connectionto arrive for theGUSIPPCSocket 1376��� (1374)

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() usesa specialconstructorof GUSIPPCSocket whichconstructsa socket
directly from a Listener .�
Privatissimaof GUSIPPCSocket 1340��	
� (1339) � 1359

GUSIPPCSocket(GUSIPPCSocket * orig, Listener & listener);



�
Memberfunctionsfor classGUSIPPCSocket 1341��	�� (1334) � 1374 1380�

GUSIPPCSocket::GUSIPPCSocket(GUSIPPCSocket * orig, Listener & listener)
{ �

Initialize fieldsof GUSIPPCSocket 1342�
fLocation = orig->fLocation;
fPort = orig->fPort;
fPeerLoc = listener.fLocation;
fPeerPort = listener.fPort;
fPortRef = orig->fPortRef;
++fPortRef->fRefCount;
fState = Connected;

PPCWritePBRec & writeParam = fSendPB.writeParam;
writeParam.ioCompletion = sSendProc;
writeParam.sessRefNum = listener.fSession;

PPCReadPBRec & readParam = fRecvPB.readParam;
readParam.ioCompletion = sRecvProc;
readParam.sessRefNum = listener.fSession;

GUSIPPCSend(this);
GUSIPPCRecv(this);

}

recvfrom() readsfrom fInputBuffer .�
Overriddenmemberfunctionsfor GUSIPPCSocket 1361��	�� (1339) � 1373 1383�

virtual ssize_t recvfrom(const GUSIScatterer & buffer, int, void * from, socklen_t * fromlen);

�
Memberfunctionsfor classGUSIPPCSocket 1341��	�� (1334) � 1378 1384�

ssize_t GUSIPPCSocket::recvfrom(const GUSIScatterer & buffer, int flags, void * from, socklen_t * fromlen)
{

if (from)
getpeername(from, fromlen);

�
Sanitychecksfor GUSIPPCSocket::recvfrom() 1381��
Wait for valid dataon GUSIPPCSocket 1382�

size_t len = buffer.Length();
if (flags & MSG_PEEK)

fInputBuffer.Peek(buffer, len);
else

fInputBuffer.Consume(buffer, len);

return (int)len;
}



�
Sanitychecksfor GUSIPPCSocket::recvfrom() 1381��� (1380)

if (fReadShutdown&& !fInputBuffer.Valid())
return 0;

switch (fState) {
case Unbound:
case Unconnected:
case Listening:

return GUSISetPosixError(ENOTCONN);
case Closing:
case Connecting:
case Connected:

break;
}

Thesocketneedsto bein Connected or Closing stateandtheinput bufferneeds
to benonemptybeforea readcansucceed.�
Wait for valid dataon GUSIPPCSocket 1382��� (1380)

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) && !fInputBuffer.Valid())

if (signal = GUSIContext::Yield(true))
break;

RemoveContext();
if (signal && !fInputBuffer.Valid())

return GUSISetPosixError(EINTR);
}

sendto() writes to fOutputBuffer . As opposedto reads,writes haveto beex-
ecutedfully. This leadsto a problemwhena nonblockingwrite wantsto write more
datathanthe total lengthof thebuffer. In this case,GUSI disregardsthenonblocking
flag.�
Overriddenmemberfunctionsfor GUSIPPCSocket 1361��	�� (1339) � 1379 1387�

virtual ssize_t sendto(const GUSIGatherer & buffer, int flags, const void * to, socklen_t);

�
Memberfunctionsfor classGUSIPPCSocket 1341��	�� (1334) � 1380 1388�

ssize_t GUSIPPCSocket::sendto(const GUSIGatherer & buffer, int flags, const void * to, socklen_t)
{ �

Sanitychecksfor GUSIPPCSocket::sendto() 1385�
size_t rest = buffer.Length();
size_t offset = 0;
while (rest) {

size_t len = rest;
bool signal = false;�
Wait for freebufferspaceonGUSIPPCSocket 1386�

fOutputBuffer.Produce(buffer, len, offset);
rest -= len;

}

return offset;
}



�
Sanitychecksfor GUSIPPCSocket::sendto() 1385��� (1384)

if (fWriteShutdown)
return GUSISetPosixError(ESHUTDOWN);

if (!GUSI_SASSERT_CLIENT(!to, "Can’t 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);

�
Wait for freebufferspaceon GUSIPPCSocket 1386��� (1384)

if (!fBlocking && !fOutputBuffer.Free())
break;

if (!fWriteShutdown && (fState == Connecting || fState == Connected) && !fOutputBuffer.Free()) {
AddContext();
while (!fWriteShutdown && (fState == Connecting || fState == Connected) && !fOutputBuffer.Free())

signal = GUSIContext::Yield(true);
RemoveContext();

}
if (signal || (fWriteShutdown && !fOutputBuffer.Free()))

if (offset)
break;

else
return GUSISetPosixError(signal ? EINTR : ESHUTDOWN);

select() checksfor variousconditionson thesocket.�
Overriddenmemberfunctionsfor GUSIPPCSocket 1361��	�� (1339) � 1383 1389�

virtual bool select(bool * canRead, bool * canWrite, bool * exception);



�
Memberfunctionsfor classGUSIPPCSocket 1341��	�� (1334) � 1384 1390�

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 1361��	�� (1339) � 1387

virtual int shutdown(int how);

�
Memberfunctionsfor classGUSIPPCSocket 1341��	�� (1334) � 1388 1391�

int GUSIPPCSocket::shutdown(int how)
{

if (!GUSI_SASSERT_CLIENT(how >= 0 && how < 3, "shutdown: 0,1, or 2\n"))
return GUSISetPosixError(EINVAL);

GUSISMState::Shutdown(how);

return 0;
}



�
Memberfunctionsfor classGUSIPPCSocket 1341��	�� (1334) � 1390

GUSIPPCSocket::˜GUSIPPCSocket()
{

switch (fState) {
case Listening:

shutdown(2);�
ShutdownlisteningGUSIPPCSocket 1392�

break;
case Connected:

shutdown(2);
AddContext();
while (fState == Connected)

GUSIContext::Yield(true);
RemoveContext();
// 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 1392��� (1391)

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 theMetrowerksStandardLibrary (MSL) by reimple-
mentingvariousinternalMSL routines.Consequently, someof thecodeusedhereis
borrowedfrom theMSL codeitself. Theroutinesherearein threedifferentcategories:

� Overridesof MSL functions(all internal,asit happens).

� Implementationsof ANSI library specificpublicGUSI functionslike fdopen() .

� Implementationsof ANSI library specificinternalGUSI functions.

�
GUSIMSL.h1393���

#ifndef _GUSIMSL_
#define _GUSIMSL_

#endif /* _GUSIMSL_ */

�
GUSIMSL.cp1394���

#include "GUSIInternal.h"
#include "GUSIMSL.h"
#include "GUSIDescriptor.h"

#include <stdio.h>
#include <fcntl.h>
#include <unistd.h>

extern "C" {�
Prototypesfor internalMSLfunctions1399��
Prototypesfor MSLoverridefunctions1395�

}

�
Implementationof MSLoverridefunctions1396��
Implementationof ANSIlibrary specificpublicGUSIfunctions1416��
Implementationof ANSIlibrary specificinternalGUSIfunctions1418�
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33.1 Implementation of MSL override functions

All opensfrom the ANSI C andC++ librarieseventuallycall open file , so that’s
oneof our most importantoverridecandidates.We translatethe file modeandcall
open() .�
Prototypesfor MSLoverridefunctions1395��� (1394) 1398�

int __open_file(const char * name, __file_modes mode, __file_handle * handle);

�
Implementationof MSLoverridefunctions1396��� (1394) 1400�

int __open_file(const char * name, __file_modes mode, __file_handle * handle)
{

int fd;
int posixmode;

�
Translatemode to posixmode 1397�

fd = open(name, posixmode);

if (fd == -1)
return __io_error;

*handle = (unsigned) fd;

return __no_io_error;
}



Translationof theconstantsis prettyobvious.�
Translatemode to posixmode 1397��� (1396)

switch (mode.open_mode) {
case __must_exist:

posixmode = 0;
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 thatgetdeletedafter theyareclosed.We
simply usethe underlyingGUSI supportfor the POSIXishopen() / unlink() id-
iom.�
Prototypesfor MSLoverridefunctions1395��	�� (1394) � 1395 1401�

int __open_temp_file(__file_handle * handle);

�
Prototypesfor internalMSLfunctions1399��� (1394) 1415�

void __temp_file_name(char * name_str, void * fsspec);
extern __file_modes __temp_file_mode;



�
Implementationof MSLoverridefunctions1396��	
� (1394) � 1396 1402�

int __open_temp_file(__file_handle * handle)
{

char temp_name[L_tmpnam];
FSSpec spec;
int ioresult;

__temp_file_name(temp_name, &spec);

ioresult = __open_file(temp_name, __temp_file_mode, handle);

if (ioresult == __no_io_error)
{

unlink(temp_name);
}

return(ioresult);
}

I/O operationsin MSL leadtocallsto read file , write file , position file ,
and close file , sowe’ll reimplementthose.�
Prototypesfor MSLoverridefunctions1395��	�� (1394) � 1398 1403�

int __read_file(__file_handle handle, unsigned char * buffer, size_t * count, __idle_proc idle_proc);

�
Implementationof MSLoverridefunctions1396��	
� (1394) � 1400 1404�

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 = 0;

return __io_error;
} else {

*count = result;

return result ? __no_io_error : __io_EOF;
}

}

We treattheconsolevariationsalmostidenticallyto their file counterparts,except
thatwehaveto try to guessthecorrecthandle.�
Prototypesfor MSLoverridefunctions1395��	�� (1394) � 1401 1405�

int __read_console(__file_handle handle, unsigned char * buffer, size_t * count, __idle_proc idle_proc);

�
Implementationof MSLoverridefunctions1396��	
� (1394) � 1402 1406�

int __read_console(__file_handle handle, unsigned char * buffer, size_t * count, __idle_proc idle_proc)
{

return __read_file(handle, buffer, count, idle_proc);
}

�
Prototypesfor MSLoverridefunctions1395��	�� (1394) � 1403 1407�

int __write_file(__file_handle handle, unsigned char * buffer, size_t * count, __idle_proc idle_proc);



�
Implementationof MSLoverridefunctions1396��	�� (1394) � 1404 1408�

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 = 0;

return __io_error;
} else {

*count = result;

return __no_io_error;
}

}

�
Prototypesfor MSLoverridefunctions1395��	�� (1394) � 1405 1409�

int __write_console(__file_handle handle, unsigned char * buffer, size_t * count, __idle_proc idle_proc);

�
Implementationof MSLoverridefunctions1396��	�� (1394) � 1406 1410�

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);
}

Theonlyoneof thesepresentinguswith somesubtletyis position file . Unless
we catchthecaseof positioningat a placewherethepositionalreadyis, MSL will be
unableto fdopen() anysockets.�
Prototypesfor MSLoverridefunctions1395��	�� (1394) � 1407 1411�

int __position_file(__file_handle handle, unsigned long * position, int mode, __idle_proc idle_proc);

�
Implementationof MSLoverridefunctions1396��	�� (1394) � 1408 1412�

int __position_file(__file_handle handle, unsigned long * position, int mode, __idle_proc)
{

long result = lseek((int) handle, *position, mode);

if (result < 0)
if (errno == ESPIPE && !*position && mode != SEEK_END)

*position = 0;
else

return __io_error;
else

*position = result;

return __no_io_error;
}



�
Prototypesfor MSLoverridefunctions1395��	�� (1394) � 1409 1413�

int __close_file(__file_handle handle);

�
Implementationof MSLoverridefunctions1396��	
� (1394) � 1410 1414�

int __close_file(__file_handle handle)
{

return close((int) handle) < 0 ? __io_error : __no_io_error;
}

close console is an undecidablefunction unlessyou build with MPW MSL
libraries.�
Prototypesfor MSLoverridefunctions1395��	�� (1394) � 1411

int __close_console(__file_handle handle);
�
Implementationof MSLoverridefunctions1396��	
� (1394) � 1412

int __close_console(__file_handle handle)
{

return __close_file(handle);
}

33.2 Implementation of ANSI library specificpublic GUSI
functions

fdopen() is anoperationinherentlytied to theANSI library used.�
Prototypesfor internalMSLfunctions1399��	�� (1394) � 1399 1417�

FILE * __find_unopened_file();
// __handle_reopen is declared in <stdio.h>

�
Implementationof ANSIlibrary specificpublicGUSIfunctions1416��� (1394)

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
leastunderCodeWarriorPro4, becauseit mayfail catastrophicallyuponbeingcalled
a secondtime.�
Prototypesfor internalMSLfunctions1399��	�� (1394) � 1415

void __flush_all(void);
�
Implementationof ANSIlibrary specificinternalGUSIfunctions1418��� (1394) 1419�

void GUSIStdioClose() { }
void GUSIStdioFlush() { __flush_all(); }



�
Implementationof ANSIlibrary specificinternalGUSIfunctions1418��	
� (1394) � 1418

static 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;

}

void GUSISetupConsoleStdio()
{

MSLSetupStdio(0, stdin);
MSLSetupStdio(1, stdout);
MSLSetupStdio(2, stderr);

}





Chapter 34

The Interface to the MPW Stdio
library

ThissectioninterfacesGUSI to thevariantof theStdiolibrary usedfor SCandMrC.�
GUSIMPWStdio.h1420���

#ifndef _GUSIMPWStdio_
#define _GUSIMPWStdio_

#endif /* _GUSIMPWStdio_ */

�
GUSIMPWStdio.cp1421���

#include "GUSIInternal.h"
#include "GUSIDescriptor.h"

#include <stdio.h>
#include <fcntl.h>
#include <sys/ioctl.h>

�
Implementationof MPWANSIlibrary specificpublicGUSIfunctions1422��
Implementationof internalGUSIfunctionsfor MPWStdio1428�
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34.1 Implementation of MPW ANSI library specificpub-
lic GUSI functions

We haveto reimplementa substantialportion of the MPW stdio library becauseof
sharedlibrary problemsandincompatiblemacrodefinitionsfor open() flags.

We’ll startwith a coupleof internals.findfile() searchesfor a freeFILE struc-
ture.�
Implementationof MPWANSIlibrary specificpublicGUSIfunctions1422��� (1421) 1423�

static FILE * findfile()
{

FILE * stream;

for (stream = _iob; stream < _iob+_NFILE; ++stream)
if (!(stream->_flag & (_IOREAD | _IOWRT | _IORW)))

return stream;

return NULL;
}

fdreopen() initializesa FILE for use,which is actuallyquitesimple.�
Implementationof MPWANSIlibrary specificpublicGUSIfunctions1422��	�� (1421) � 1422 1424�

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 parsesthemodestringandtranslatesit to open() andstdioflags.�
Implementationof MPWANSIlibrary specificpublicGUSIfunctions1422��	�� (1421) � 1423 1425�

static int mode2flags(const char * mode, int * openflags, int * stdioflags)
{

bool read_write = mode[1] == ’+’ || mode[2] == ’+’;

*openflags = 0;
*stdioflags = 0;

switch (mode[0]) {
case ’r’:

*openflags |= read_write ? O_RDWR: O_RDONLY;
*stdioflags |= read_write ? _IORW : _IOREAD;
break;

case ’w’:
*openflags |= (read_write ? O_RDWR: O_WRONLY)| O_CREAT| O_TRUNC;
*stdioflags |= read_write ? _IORW : _IOWRT;
break;

case ’a’:
*openflags |= (read_write ? O_RDWR: O_WRONLY)| O_CREAT| O_APPEND;
*stdioflags |= read_write ? _IORW : _IOWRT;
break;

default:
return -1;

}

return 0;
}

fopen , freopen , andfdopen canthenbecomposedfrom theabove.�
Implementationof MPWANSIlibrary specificpublicGUSIfunctions1422��	�� (1421) � 1424 1426�

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;

}



�
Implementationof MPWANSIlibrary specificpublicGUSIfunctions1422��	�� (1421) � 1425 1427�

FILE *freopen(const char *filename, const char *mode, FILE *stream)
{

int flags;
int ioflags;
int fd;

flags = errno;
fclose(stream);
errno = flags;

if (mode2flags(mode, &flags, &ioflags) >= 0
&& (fd = open(filename, flags)) >= 0

)
return fdreopen(fd, ioflags, stream);

else
return NULL;

}

�
Implementationof MPWANSIlibrary specificpublicGUSIfunctions1422��	�� (1421) � 1426

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

�
Implementationof internalGUSIfunctionsfor MPWStdio1428��� (1421) 1429�

void GUSIStdioClose()
{

for (FILE * f = _iob; f<_iob+_NFILE; ++f)
if (f->_flag & (_IOREAD|_IOWRT))

fclose(f);
}

void GUSIStdioFlush() { fflush(NULL); }



MPW Stdioalreadydoeseverythingto getstarted,noneedfor usto get in theact.
With MrC, however,wehaveto payattentionthatioctl doesnotgetstripped,otherwise
thelibrary will call abadversioninternally.�
Implementationof internalGUSIfunctionsfor MPWStdio1428��	�� (1421) � 1428

static void * sDontStrip;

void GUSISetupConsoleStdio()
{

sDontStrip = ioctl;
}





Chapter 35

The Interface to the Sfio library

ThissectioninterfacesGUSI to theSfio library.�
GUSISfio.h1430���

#ifndef _GUSISfio_
#define _GUSISfio_

#endif /* _GUSISfio_ */

�
GUSISfio.cp1431���

#ifdef __MWERKS__
#define __cstdio__ 1
#else
#define __STDIO__ 1
#endif

#include "GUSIInternal.h"
#include <sfhdr.h>
#include "GUSIDescriptor.h"

�
Implementationof internalGUSIfunctionsfor Sfio1432�
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35.1 Implementation of internal GUSI functionsfor Sfio

GUSISfioFlushClose wasadaptedfrom theSfio internal sfall function.�
Implementationof internalGUSIfunctionsfor Sfio1432��� (1431) 1433�

static int GUSISfioFlushClose(bool close)
{

reg Sfpool_t *p, *next;
reg Sfio_t* f;
reg int n, rv;
reg int nsync, count, loop;

#define MAXLOOP3

for(loop = 0; loop < MAXLOOP; ++loop)
{ rv = nsync = count = 0;

for(p = &_Sfpool; p; p = next)
{ /* 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 */
for(n = 0; n < ((p == &_Sfpool) ? p->n_sf : 1); ++n)
{ count += 1;

f = p->sf[n];

if(f->flags&SF_STRING )
goto did_sync;

if(SFFROZEN(f))
continue;

if( (close ? sfclose(f) : sfsync(f)) < 0)
rv = -1;

did_sync:
nsync += 1;

}
}

if(nsync == count)
break;

}
return rv;

}

void GUSIStdioClose() { GUSISfioFlushClose(true); }
void GUSIStdioFlush() { GUSISfioFlushClose(false); }

Sfioalreadydoeseverythingto getstarted,noneedfor usto getin theact.�
Implementationof internalGUSIfunctionsfor Sfio1432��	
� (1431) � 1432

void GUSISetupConsoleStdio()
{
}



Chapter 36

MPW Support

In MPW tools, we haveto direct someof the I/O operationsto the standardlibrary
functions,whichweotherwisetry to avoidasmuchaspossible.Gettingatthoselibrary
calls is a bit tricky: For 68K, we renameentriesin the MPW glue library, while for
PowerPC,we look up thesymbolsdynamically.

MPW supportis installedimplicitly throughGUSISetupConsoleDes cript ors�
GUSIMPW.h1434���

#ifndef _GUSIMPW_
#define _GUSIMPW_

#endif /* _GUSIMPW_*/
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�
GUSIMPW.cp1435���

#include "GUSIInternal.h"
#include "GUSIMPW.h"
#include "GUSIDevice.h"
#include "GUSIDescriptor.h"
#include "GUSIMacFile.h"
#include "GUSIBasics.h"
#include "GUSIDiag.h"
#include "GUSITimer.h"
#include "GUSIConfig.h"

#include <fcntl.h>
#include <sys/stat.h>
#include <sys/ioctl.h>
#include <errno.h>

#include <CursorCtl.h>

#include <CodeFragments.h>

�
MPWlibrary functions1438��
Declarationof classGUSIMPWSocket1437��
Declarationof classGUSIMPWDevice1436��
Memberfunctionsfor classGUSIMPWSocket1453��
Memberfunctionsfor classGUSIMPWDevice1441��
MPWimplementationof GUSIGetEnv 1472��
MPWspinhook1451��
MPWimplementationof GUSISetupConsoleDescriptors 1452�

36.1 Definition of GUSIMPWDevi ce

A GUSIMPWDevice is a singletonclasssupportingthestandardopen andfaccess op-
erationsand a domainspecificstdopen operationto supportopeningalready-open
descriptors.�
Declarationof classGUSIMPWDevice1436��� (1435)

class GUSIMPWDevice : public GUSIDevice {
public:

static GUSIMPWDevice * Instance();

�
Overriddenmemberfunctionsfor classGUSIMPWDevice1443�

GUSISocket * stdopen(int fd, int flags);
private:

GUSIMPWDevice() {}

static GUSIMPWDevice * sInstance;
};



36.2 Definition of GUSIMPWSoc ke t

A GUSIMPWSocket is a proxyclassfor anMPW file descriptor.
�
Declarationof classGUSIMPWSocket1437��� (1435)

class GUSIMPWSocket : public GUSISocket {
public:

˜GUSIMPWSocket();

�
Overriddenmemberfunctionsfor classGUSIMPWSocket1454�

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.�
MPWlibrary functions1438��� (1435)

extern "C" {
#if !defined(powerc) && !defined(__powerc)
#define DECL_stdlib(name, pname, ret, args) ret name args;
#ifdef __MWERKS__
#pragma pointers_in_D0
#endif�
Declarationsfor MPWfunctions1440�

#ifdef __MWERKS__
#pragma pointers_in_A0
#endif
static bool ConnectToMPWLibrary() { return true; }
#else
#define DECL_stdlib(name, pname, ret, args) ret (*name) args;�
Declarationsfor MPWfunctions1440��
Connectingto theStdCLibcodefragment1439�

#endif
}



On PowerPC,we haveto connectto thedynamiclibrary (which, in principle,can
fail).�
Connectingto theStdCLibcodefragment1439��� (1438)

static bool sConnected;

static void DoConnectToMPWLibrary()
{

CFragConnectionID StdCLib;
CFragSymbolClass symClass;
Ptr whoCares;
Str255 error;

if (GetSharedLibrary(
StringPtr("\pStdCLib"), kPowerPCCFragArch, kLoadCFrag, &StdCLib, &whoCares, error)

)
return;

#undef DECL_stdlib
#define DECL_stdlib(name, pname, ret, args) \

if (FindSymbol(StdCLib, pname, (Ptr *) &name, &symClass)) \
goto failed;�

Declarationsfor MPWfunctions1440�

sConnected = true;

return;

failed:
#undef DECL_stdlib
#define DECL_stdlib(name, pname, ret, args) name = 0;

�
Declarationsfor MPWfunctions1440�

}

static bool ConnectToMPWLibrary()
{

if (!sConnected)
DoConnectToMPWLibrary();

return sConnected;
}

Now weonly haveto declarethelist once,andcanreuseit numeroustimes.�
Declarationsfor MPWfunctions1440��� (14381439)

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, "\pfcntl", int, (int s, unsigned int cmd, int arg))
DECL_stdlib(MPW_ioctl, "\pioctl", int, (int d, unsigned int request, long *argp))
DECL_stdlib(MPW_lseek, "\plseek", long, (int fd, long offset, int whence))
DECL_stdlib(MPW_faccess, "\pfaccess", int, (char *fileName, unsigned int cmd, long * arg))
DECL_stdlib(MPW_getenv, "\pgetenv", char *, (const char *env))



36.4 Implementation of GUSIMPWDev ic e

GUSIMPWDevice is a singletonclass.�
Memberfunctionsfor classGUSIMPWDevice1441��� (1435) 1442�

GUSIMPWDevice * GUSIMPWDevice::sInstance;

�
Memberfunctionsfor classGUSIMPWDevice1441��	�� (1435) � 1441 1444�

GUSIMPWDevice * GUSIMPWDevice::Instance()
{

if (!sInstance)
sInstance = new GUSIMPWDevice();

return sInstance;
}

GUSIMPWDevice is preparedto handleanopen() ona limited setof names.�
Overriddenmemberfunctionsfor classGUSIMPWDevice1443��� (1436) 1447�

virtual bool Want(GUSIFileToken & file);

�
Memberfunctionsfor classGUSIMPWDevice1441��	�� (1435) � 1442 1445�

bool GUSIMPWDevice::Want(GUSIFileToken & file)
{

switch (file.WhichRequest()) {
case GUSIFileToken::kWillOpen:

return file.IsDevice() && (file.StrStdStream(file.Path()) > -1);
default:

return false;
}

}

open translatesthefile flags,opensthe file, andpassesthe resultingdescriptorto
stdopen .

The valuesof someof theflagsthatMPW usesdiffer a bit from theonesusedin
ourheaders.�
Memberfunctionsfor classGUSIMPWDevice1441��	�� (1435) � 1444 1446�

#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, *!* 8, 16, 32, ... */
#define MPW_O_APPEND (1<< 3) /* append (writes guaranteed at the end) */
#define MPW_O_RSRC (1<< 4) /* Open the resource fork */
#define MPW_O_ALIAS (1<< 5) /* Open alias file */
#define MPW_O_CREAT (1<< 8) /* Open with file create */
#define MPW_O_TRUNC (1<< 9) /* Open with truncation */
#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_NRESOLVE(1<<14) /* Don’t resolve any aliases */



TranslateOpenFlags translatestheheaderflagsinto theMPW flags.�
Memberfunctionsfor classGUSIMPWDevice1441��	�� (1435) � 1445 1448�

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;

}
if (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 classGUSIMPWDevice1443��	�� (1436) � 1443

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

�
Memberfunctionsfor classGUSIMPWDevice1441��	�� (1435) � 1446 1449�

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 handlestheGUSI sideof theopening.�
Memberfunctionsfor classGUSIMPWDevice1441��	�� (1435) � 1448

extern int StandAlone;

GUSISocket * GUSIMPWDevice::stdopen(int fd, int flags)
{

if (!ConnectToMPWLibrary())
return GUSISetPosixError(ENOEXEC), static_cast<GUSISocket *>(nil);

�
Openandreturna MacFileSocket if possible1450�

GUSISocket * sock = new GUSIMPWSocket(fd);

return sock ? sock : (GUSISetPosixError(ENOMEM), static_cast<GUSISocket *>(nil));
}

Oursupportof MacOSfiles is far superiourto ourMPW consolesupport,sowhen-
everwefind thatin factwe’retalkingtoarealfile, weswitchto usingaMacFileSocket
instead.Thiswholeparoceduredoesnotapplyto SIOWapplications:Theinitial sock-
ets0, 1, and2 getclosedright awayandcalling anythingelseon themwouldbecoun-
terproductive.�
Openandreturna MacFileSocket if possible1450��� (1449)

short fRef;

if (!StandAlone
&& MPW_ioctl(fd, FIOINTERACTIVE, nil) == -1
&& MPW_ioctl(fd, FIOREFNUM, (long *) &fRef) != -1

) {
MPW_close(fd);
return GUSIMacFileDevice::Instance()->open(fRef, flags);

}

�
MPWspinhook1451��� (1435)

void GUSIMPWSpin(bool wait)
{

static GUSITimer sSpinDue(false);

GUSIConfiguration::Instance()->AutoInitGraf();

if (!sSpinDue.Primed()) {
RotateCursor(32);
sSpinDue.Sleep(125, true);

} else if (wait)
GUSIHandleNextEvent(600);

}



As opposedto anapplication,anMPW tool connectsto thethreestandarddescrip-
torsonstartup.�
MPWimplementationof GUSISetupConsoleDescriptors 1452��� (1435)

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(1, O_WRONLY));
table->InstallSocket(mpw->stdopen(2, O_WRONLY));

}

GUSISetHook(GUSI_EventHook+mouseDown, (GUSIHook)-1);
GUSISetHook(GUSI_SpinHook, (GUSIHook)GUSIMPWSpin);

}

36.5 Implementation of GUSIMPWSock et

A GUSIMPWSocketactsasa wrapperfor afile descriptorfrom theMPW library.�
Memberfunctionsfor classGUSIMPWSocket1453��� (1435) 1455�

GUSIMPWSocket::GUSIMPWSocket(int fd)
: fFD(fd)

{
}
GUSIMPWSocket::˜GUSIMPWSocket()
{

MPW_close(fFD);
}

Somememberfunctionsarefairly trivial wrappers.�
Overriddenmemberfunctionsfor classGUSIMPWSocket1454��� (1437) 1456�

ssize_t read(const GUSIScatterer & buffer);
�
Memberfunctionsfor classGUSIMPWSocket1453��	�� (1435) � 1453 1457�

ssize_t GUSIMPWSocket::read(const GUSIScatterer & buffer)
{

GUSIStdioFlush();
GUSIConfiguration::Instance()->AutoSpin();
return buffer.SetLength(MPW_read(fFD, (char *) buffer.Buffer(), (unsigned)buffer.Length()));

}

�
Overriddenmemberfunctionsfor classGUSIMPWSocket1454��	�� (1437) � 1454 1458�

ssize_t write(const GUSIGatherer & buffer);

�
Memberfunctionsfor classGUSIMPWSocket1453��	�� (1435) � 1455 1459�

ssize_t GUSIMPWSocket::write(const GUSIGatherer & buffer)
{

GUSIConfiguration::Instance()->AutoSpin();
return MPW_write(fFD, (char *) buffer.Buffer(), (unsigned)buffer.Length());

}



�
Overriddenmemberfunctionsfor classGUSIMPWSocket1454��	�� (1437) � 1456 1460�

virtual off_t lseek(off_t offset, int whence);

�
Memberfunctionsfor classGUSIMPWSocket1453��	�� (1435) � 1457 1461�

off_t GUSIMPWSocket::lseek(off_t offset, int whence)
{

return MPW_lseek(fFD, offset, (long)whence);
}

fcntl andioctl haveto gettheir final argumentsfrom va lists .�
Overriddenmemberfunctionsfor classGUSIMPWSocket1454��	�� (1437) � 1458 1462�

virtual int fcntl(int cmd, va_list arg);

�
Memberfunctionsfor classGUSIMPWSocket1453��	�� (1435) � 1459 1463�

int GUSIMPWSocket::fcntl(int cmd, va_list arg)
{

return MPW_fcntl(fFD, cmd, va_arg(arg, int));
}

�
Overriddenmemberfunctionsfor classGUSIMPWSocket1454��	�� (1437) � 1460 1464�

virtual int ioctl(unsigned int request, va_list arg);

�
Memberfunctionsfor classGUSIMPWSocket1453��	�� (1435) � 1461 1465�

int GUSIMPWSocket::ioctl(unsigned int request, va_list arg)
{

return MPW_ioctl(fFD, request, va_arg(arg, long *));
}

ftruncate translatesinto an ioctl request.�
Overriddenmemberfunctionsfor classGUSIMPWSocket1454��	�� (1437) � 1462 1466�

virtual int ftruncate(off_t offset);

�
Memberfunctionsfor classGUSIMPWSocket1453��	�� (1435) � 1463 1467�

int GUSIMPWSocket::ftruncate(off_t offset)
{

return MPW_ioctl(fFD, FIOSETEOF, (long *) offset);
}

Sinceweknowwe’rerunningonapseudodevice,wecanpasson thatfact.�
Overriddenmemberfunctionsfor classGUSIMPWSocket1454��	�� (1437) � 1464 1468�

virtual int fstat(struct stat * buf);

�
Memberfunctionsfor classGUSIMPWSocket1453��	�� (1435) � 1465 1469�

int GUSIMPWSocket::fstat(struct stat * buf)
{

GUSISocket::fstat(buf);
buf->st_mode = S_IFCHR | 0666;

return 0;
}

And wealsoknowwe’rea TTY.�
Overriddenmemberfunctionsfor classGUSIMPWSocket1454��	�� (1437) � 1466 1470�

virtual int isatty();



�
Memberfunctionsfor classGUSIMPWSocket1453��	�� (1435) � 1467 1471�

int GUSIMPWSocket::isatty()
{

return 1;
}

We haveno choicebut to be optimistic andclaim that we arealwaysreadyfor
readingandwriting.�
Overriddenmemberfunctionsfor classGUSIMPWSocket1454��	�� (1437) � 1468

virtual bool select(bool * canRead, bool * canWrite, bool * exception);

�
Memberfunctionsfor classGUSIMPWSocket1453��	�� (1435) � 1469

bool GUSIMPWSocket::select(bool * canRead, bool * canWrite, bool *)
{

bool cond = false;
if (canRead)

cond = *canRead = true;
if (canWrite)

cond = *canWrite = true;

return cond;
}

�
MPWimplementationof GUSIGetEnv 1472��� (1435)

char *GUSIGetEnv(const char * name)
{

if (!ConnectToMPWLibrary())
return static_cast<char *>(nil);

return MPW_getenv(name);
}



Chapter 37

SIOUX Support

To combineGUSIwith SIOUX, terminalI/O needsto interfacewith theSIOUX event
handling.

SIOUX supportis installedimplicitly throughGUSISetupConsoleDescr iptors�
GUSISIOUX.h1473���

#ifndef _GUSISIOUX_
#define _GUSISIOUX_

#endif /* _GUSISIOUX_ */

�
GUSISIOUX.cp1474���

#include "GUSIInternal.h"
#include "GUSISIOUX.h"
#include "GUSIDevice.h"
#include "GUSIDescriptor.h"
#include "GUSIBasics.h"
#include "GUSIDiag.h"

#include <LowMem.h>

#include <fcntl.h>
#include <sys/stat.h>
#include <sys/ioctl.h>
#include <errno.h>
#include <console.h>

�
Declarationof classGUSISIOUXSocket 1476��
Declarationof classGUSISIOUXDevice 1475��
Memberfunctionsfor classGUSISIOUXSocket 1484��
Memberfunctionsfor classGUSISIOUXDevice 1477��
SIOUXimplementationof GUSISetupConsoleDescriptors 1483�
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37.1 Definition of GUSISIOUXDevi ce

A GUSISIOUXDevice is a singletonclasssupportingthestandardopen operation.�
Declarationof classGUSISIOUXDevice 1475��� (1474)

class GUSISIOUXDevice : public GUSIDevice {
public:

static GUSISIOUXDevice * Instance();

�
Overriddenmemberfunctionsfor classGUSISIOUXDevice 1479�

private:
GUSISIOUXDevice() {}

static GUSISIOUXDevice * sInstance;
};

37.2 Definition of GUSISIOUXSock et

A GUSISIOUXSocket is anothersingletonclass:Thereis only oneSIOUX consoleper
application.
�
Declarationof classGUSISIOUXSocket 1476��� (1474)

class GUSISIOUXSocket : public GUSISocket {
public:

˜GUSISIOUXSocket();

�
Overriddenmemberfunctionsfor classGUSISIOUXSocket 1486�

static GUSISIOUXSocket * Instance();
private:

static GUSISIOUXSocket * sInstance;

GUSISIOUXSocket();
};

37.3 Implementation of GUSISIOUXDevi ce

GUSISIOUXDevice is a singletonclass.�
Memberfunctionsfor classGUSISIOUXDevice 1477��� (1474) 1478�

GUSISIOUXDevice * GUSISIOUXDevice::sInstance;

�
Memberfunctionsfor classGUSISIOUXDevice 1477��	�� (1474) � 1477 1480�

GUSISIOUXDevice * GUSISIOUXDevice::Instance()
{

if (!sInstance)
sInstance = new GUSISIOUXDevice();

return sInstance;
}

GUSISIOUXDevice is preparedto handleanopen() ona limited setof names.�
Overriddenmemberfunctionsfor classGUSISIOUXDevice 1479��� (1475) 1481�

virtual bool Want(GUSIFileToken & file);



�
Memberfunctionsfor classGUSISIOUXDevice 1477��	�� (1474) � 1478 1482�

bool GUSISIOUXDevice::Want(GUSIFileToken & file)
{

switch (file.WhichRequest()) {
case GUSIFileToken::kWillOpen:

return !file.IsFile() && (file.StrStdStream(file.Path()) > -1);
default:

return false;
}

}

open returnsthesoleinstanceof GUSISIOUXSocket .�
Overriddenmemberfunctionsfor classGUSISIOUXDevice 1479��	
� (1475) � 1479

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

�
Memberfunctionsfor classGUSISIOUXDevice 1477��	�� (1474) � 1480

GUSISocket * GUSISIOUXDevice::open(GUSIFileToken &, int)
{

return GUSISIOUXSocket::Instance();
}

A SIOUX applicationconnectsto thethreestandarddescriptorsonstartup.�
SIOUXimplementationof GUSISetupConsoleDescriptors 1483��� (1474)

void GUSISetupConsoleDescriptors()
{

GUSIDescriptorTable * table = GUSIDescriptorTable::Instance();
GUSISIOUXSocket * SIOUX = GUSISIOUXSocket::Instance();

table->InstallSocket(SIOUX);
table->InstallSocket(SIOUX);
table->InstallSocket(SIOUX);

}

37.4 Implementation of GUSISIOUXSoc ke t

A GUSISIOUXSocket is a datalesswrapperfor theSIOUX library. To protectthesole
instancefrom everbeingdeletedagain,weartificially raiseits referencecount.�
Memberfunctionsfor classGUSISIOUXSocket 1484��� (1474) 1485�

GUSISIOUXSocket * GUSISIOUXSocket::sInstance;

GUSISIOUXSocket * GUSISIOUXSocket::Instance()
{

if (!sInstance)
if (sInstance = new GUSISIOUXSocket)

sInstance->AddReference();

return sInstance;
}



On construction,we makesureto install theSIOUX eventhandlerfor all relevant
elements.�
Memberfunctionsfor classGUSISIOUXSocket 1484��	�� (1474) � 1484 1487�

// 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+updateEvt, (GUSIHook)SIOUXHandleOneEvent);
GUSISetHook(GUSI_EventHook+diskEvt, (GUSIHook)SIOUXHandleOneEvent);
GUSISetHook(GUSI_EventHook+activateEvt, (GUSIHook)SIOUXHandleOneEvent);
GUSISetHook(GUSI_EventHook+osEvt, (GUSIHook)SIOUXHandleOneEvent);

}
GUSISIOUXSocket::˜GUSISIOUXSocket()
{

RemoveConsole();
}

Somememberfunctionsarefairly trivial wrappers.�
Overriddenmemberfunctionsfor classGUSISIOUXSocket 1486��� (1476) 1488�

ssize_t read(const GUSIScatterer & buffer);
�
Memberfunctionsfor classGUSISIOUXSocket 1484��	�� (1474) � 1485 1489�

ssize_t GUSISIOUXSocket::read(const GUSIScatterer & buffer)
{

GUSIStdioFlush();
return buffer.SetLength(

ReadCharsFromConsole((char *) buffer.Buffer(), (int)buffer.Length()));
}

�
Overriddenmemberfunctionsfor classGUSISIOUXSocket 1486��	�� (1476) � 1486 1490�

ssize_t write(const GUSIGatherer & buffer);

�
Memberfunctionsfor classGUSISIOUXSocket 1484��	�� (1474) � 1487 1491�

ssize_t GUSISIOUXSocket::write(const GUSIGatherer & buffer)
{

return WriteCharsToConsole((char *) buffer.Buffer(), (int)buffer.Length());
}

�
Overriddenmemberfunctionsfor classGUSISIOUXSocket 1486��	�� (1476) � 1488 1492�

virtual int ioctl(unsigned int request, va_list arg);

�
Memberfunctionsfor classGUSISIOUXSocket 1484��	�� (1474) � 1489 1493�

int GUSISIOUXSocket::ioctl(unsigned int request, va_list)
{

switch (request) {
case FIOINTERACTIVE:

return 0;
default:

return GUSISetPosixError(EOPNOTSUPP);
}

}



Sinceweknowwe’rerunningonapseudodevice,wecanpasson thatfact.�
Overriddenmemberfunctionsfor classGUSISIOUXSocket 1486��	
� (1476) � 1490 1494�

virtual int fstat(struct stat * buf);

�
Memberfunctionsfor classGUSISIOUXSocket 1484��	�� (1474) � 1491 1495�

int GUSISIOUXSocket::fstat(struct stat * buf)
{

GUSISocket::fstat(buf);
buf->st_mode = S_IFCHR | 0666;

return 0;
}

And wealsoknowwe’rea TTY.�
Overriddenmemberfunctionsfor classGUSISIOUXSocket 1486��	
� (1476) � 1492 1496�

virtual int isatty();

�
Memberfunctionsfor classGUSISIOUXSocket 1484��	�� (1474) � 1493 1497�

int GUSISIOUXSocket::isatty()
{

return 1;
}

select requiresa walk of theeventqueue.�
Overriddenmemberfunctionsfor classGUSISIOUXSocket 1486��	
� (1476) � 1494

bool select(bool * canRead, bool * canWrite, bool *);

�
Memberfunctionsfor classGUSISIOUXSocket 1484��	�� (1474) � 1495

static bool input_pending()
{

QHdrPtr eventQueue = LMGetEventQueue();
EvQElPtr element = (EvQElPtr)eventQueue->qHead;

// now, count the number of pending keyDown events.
while (element != nil) {

if (element->evtQWhat == keyDown || element->evtQWhat == autoKey)
return true;

element = (EvQElPtr)element->qLink;
}

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
activateeventsgethandledduringblockingcalls.SIOWsupportis installedimplecitly
throughGUSIDefaultSetupConsole .�
GUSISIOW.h1498���

#ifndef _GUSISIOW_
#define _GUSISIOW_

#endif /* _GUSISIOW_ */

�
GUSISIOW.cp1499���

#include "GUSIInternal.h"
#include "GUSISIOW.h"
#include "GUSIBasics.h"
#include "GUSIDescriptor.h"

#include <Events.h>
#include <Windows.h>

extern "C" {�
Prototypesfor internalSIOWfunctions1500�

}

�
Eventhandlersfor SIOW1501��
SIOWimplementationof GUSIDefaultSetupConsole 1506�
Theactivateandsuspend/resumehandlersareverysimilarandbothultimatelycall

DoActivate . For reasonsthat I don’t quite rememberanymore,we area bit more
conservativeabouttreatingthecurrentport thanSIOWitself is.�
Prototypesfor internalSIOWfunctions1500��� (1499) 1502�

void _DoActivate(WindowPtr win, int activate);
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�
Eventhandlersfor SIOW1501��� (1499) 1503�

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,not all OSeventsaresuspend/resumeevents.�
Prototypesfor internalSIOWfunctions1500��	
� (1499) � 1500 1504�

void _DoIdle();

�
Eventhandlersfor SIOW1501��	�� (1499) � 1501 1505�

static void GUSISIOWSusRes(EventRecord * ev)
{

switch ((ev->message >> 24) & 0xFF) {
case suspendResumeMessage:

GUSIDoActivate(FrontWindow(), ev->message & resumeFlag);
break;

case mouseMovedMessage:
_DoIdle();
break;

}
}

Theupdatehandlersimilarly calls DoUpdate .�
Prototypesfor internalSIOWfunctions1500��	
� (1499) � 1502

void _DoUpdate(WindowPtr win);

�
Eventhandlersfor SIOW1501��	�� (1499) � 1503

static void GUSISIOWUpdate(EventRecord * ev)
{

_DoUpdate((WindowPtr) ev->message);
}



This is oneof the rareoccasionswhereoverridingGUSIDefaultConsole makes
sense.Thisway, wecanreusetheMPW versionof GUSISetupConsoleDes cripto rs .�
SIOWimplementationof GUSIDefaultSetupConsole 1506��� (1499)

static void GUSISetupSIOW()
{

GUSISetHook(GUSI_EventHook+updateEvt, (GUSIHook)GUSISIOWUpdate);
GUSISetHook(GUSI_EventHook+activateEvt, (GUSIHook)GUSISIOWActivate);
GUSISetHook(GUSI_EventHook+osEvt, (GUSIHook)GUSISIOWSusRes);

}

void GUSIDefaultSetupConsole()
{

GUSISetupConsoleDescriptors();
GUSISetupSIOW();
GUSISetupConsoleStdio();

}





Chapter 39

Supporting thr eadsmade
outsideof GUSI

As convenientasthepthreadsinterfaceis,someapplicationsmaylink to otherlibraries
whichcreatethreadmanagerthreadsdirectly, suchasthePowerPlantthreadclasses.

Unfortunately, thereis no really elegantway to welcometheselost sheepinto the
pthreadflock, sincethethraedmanageroffersnoway to retrievethreadswitchingand
terminationprocedures.Wethereforehaveto resortto aviolent techniqueusedalready
successfulyfor MPW support:CFM, we overridethe defaultentry point andusethe
CFM managerto find therealimplementation.

For non-CFM,we unfortunatelydon’t havesuchaneffectivetechnique,sincethe
threadmanageris calledthroughtraps(andno, I’m not going to patchany trapsfor
this). You will thereforehaveto recompileyour foreign librarieswith a precompiled
headerthatincludesGUSIForeignThreads.h .�
GUSIForeignThreads.h1507���

#ifndef _GUSIForeignThreads_
#define _GUSIForeignThreads_

#define NewThread(threadStyle, threadEntry, threadParam, stackSize, options, threadResult, threadMade) \
GUSINewThread((threadStyle), (threadEntry), (threadParam), (stackSize), (options), (threadResult), (threadMade))

#define SetThreadSwitcher(thread, threadSwitcher, switchProcParam, inOrOut) \
GUSISetThreadSwitcher((thread), (threadSwitcher), (switchProcParam), (inOrOut))

#define SetThreadTerminator(thread, threadTerminator, terminationProcParam) \
GUSISetThreadTerminator((thread), (threadTerminator), (terminationProcParam))

#endif /* _GUSIForeignThreads_ */
�
GUSIForeignThreads.cp1508���

#include "GUSIInternal.h"
#include "GUSIContext.h"

#include <ConditionalMacros.h>
#include <CodeFragments.h>

�
Declarationof threadmanagerfunctions1509��
Overrideimplementationsof threadmanagerfunctions1512��
Declarationof classGUSIThreadManagerForeignProxy 1513��
Overrideimplementationof GUSIThreadManagerProxy::MakeInstance 1515��
Memberfunctionsfor classGUSIThreadManagerForeignProxy 1514�
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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 a macro.As opposedto theMPW interface,wehaveto handle
CFM68K.�
Declarationof threadmanagerfunctions1509��� (1508)

extern "C" {
#if !TARGET_RT_MAC_CFM
#define DECL_thread(name, pname, ret, args) ret name args;
#ifdef __MWERKS__
#pragma pointers_in_D0
#endif�
Declarationsfor Threadsfunctions1511�

#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 Threadsfunctions1511��
Connectingto theThreadsLibcodefragment1510�

#endif
}



On PowerPC,we haveto connectto thedynamiclibrary (which, in principle,can
fail).�
Connectingto theThreadsLibcodefragment1510��� (1509)

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;�

Declarationsfor Threadsfunctions1511�

return;

failed:
#undef DECL_thread
#define DECL_thread(name, pname, ret, args) name = 0;�

Declarationsfor Threadsfunctions1511�
}

static bool ConnectToThreadLibrary()
{

if (sGUSIThreadFailure == 1)
DoConnectToThreadLibrary();

return !sGUSIThreadFailure;
}

Now weonly haveto declarethelist once,andcanreuseit numeroustimes.�
Declarationsfor Threadsfunctions1511��� (15091510)

DECL_thread(GUSIStdNewThread, "\pNewThread", OSErr, (ThreadStyle threadStyle, ThreadEntryProcPtr threadEntry, void *threadParam, Size stackSize, ThreadOptions options, void **threadResult, ThreadID *threadMade))
DECL_thread(GUSIStdSetThreadSwitcher, "\pSetThreadSwitcher", OSErr, (ThreadID thread, ThreadSwitchProcPtr threadSwitcher, void *switchProcParam, Boolean inOrOut))
DECL_thread(GUSIStdSetThreadTerminator, "\pSetThreadTerminator", OSErr, (ThreadID thread, ThreadTerminationProcPtr threadTerminator, void *terminationProcParam))



39.2 Redirecting thread manager calls to their GUSI
equivalents

Peoplenaively using threadmanagercalls will find themselvesredirectedto GUSI
routinesinstead.�
Overrideimplementationsof threadmanagerfunctions1512��� (1508)

pascal OSErr NewThread(ThreadStyle threadStyle, ThreadEntryProcPtr threadEntry, void *threadParam, Size stackSize, ThreadOptions options, void **threadResult, ThreadID *threadMade)
{

return GUSINewThread(threadStyle, threadEntry, threadParam, stackSize, options, threadResult, threadMade);
}

pascal OSErr SetThreadSwitcher(ThreadID thread, ThreadSwitchProcPtr threadSwitcher, void *switchProcParam, Boolean inOrOut)
{

return GUSISetThreadSwitcher(thread, threadSwitcher, switchProcParam, inOrOut);
}

pascal OSErr SetThreadTerminator(ThreadID thread, ThreadTerminationProcPtr threadTerminator, void *terminationProcParam)
{

return GUSISetThreadTerminator(thread, threadTerminator, terminationProcParam);
}

39.3 Installing our GUSI thread managerhooks

GUSIThreadManagerForei gnPro xy is nowquitestraighforward.�
Declarationof classGUSIThreadManagerForeignProxy 1513��� (1508)

class GUSIThreadManagerForeignProxy : public GUSIThreadManagerProxy {
public:

virtual OSErr NewThread(ThreadStyle threadStyle, ThreadEntryProcPtr threadEntry, void *threadParam, Size stackSize, ThreadOptions options, void **threadResult, ThreadID *threadMade);
virtual OSErr SetThreadSwitcher(ThreadID thread, ThreadSwitchProcPtr threadSwitcher, void *switchProcParam, Boolean inOrOut);
virtual OSErr SetThreadTerminator(ThreadID thread, ThreadTerminationProcPtr threadTerminator, void *terminationProcParam);

};



Notethatthecallsbelowresolveto a staticallylinked procedureonnon-CFM,but
call throughanindirectprocedurepointeronCFM.�
Memberfunctionsfor classGUSIThreadManagerForeignProxy 1514��� (1508)

OSErr GUSIThreadManagerForeignProxy::NewThread(ThreadStyle threadStyle, ThreadEntryProcPtr threadEntry, void *threadParam, Size stackSize, ThreadOptions options, void **threadResult, ThreadID *threadMade)
{

if (!ConnectToThreadLibrary())
return sGUSIThreadFailure;

return GUSIStdNewThread(threadStyle, threadEntry, threadParam, stackSize, options, threadResult, threadMade);
}

OSErr GUSIThreadManagerForeignProxy::SetThreadSwitcher(ThreadID thread, ThreadSwitchProcPtr threadSwitcher, void *switchProcParam, Boolean inOrOut)
{

if (!ConnectToThreadLibrary())
return sGUSIThreadFailure;

return GUSIStdSetThreadSwitcher(thread, threadSwitcher, switchProcParam, inOrOut);
}

OSErr GUSIThreadManagerForeignProxy::SetThreadTerminator(ThreadID thread, ThreadTerminationProcPtr threadTerminator, void *terminationProcParam)
{

if (!ConnectToThreadLibrary())
return sGUSIThreadFailure;

return GUSIStdSetThreadTerminator(thread, threadTerminator, terminationProcParam);
}

Finally, tomakesurethatthesehooksarecalled,wesneakin andreplaceGUSIThreadManagerProx y::Mak eInst ance .�
Overrideimplementationof GUSIThreadManagerProxy::MakeInstance 1515��� (1508)

GUSIThreadManagerProxy * GUSIThreadManagerProxy::MakeInstance()
{

return new GUSIThreadManagerForeignProxy;
}
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Chapter 40

Build rules for GUSI

�
Makefile.mk1516����

Pathsto beconfigured1517��
Compileroptionsfor GUSI1518��
Filesfor GUSI1520��
Directorylocationsfor GUSI1526��
Patternrulesfor GUSI1527��
Toplevelrulesfor GUSI1519��
Library build rulesfor GUSI1529��
Additionaldependencesfor GUSI1530��
Documentationbuild rulesfor GUSI1531��
Objectbuild rulesfor GUSI1528��
Bulkbuild rulesfor GUSI1532�
Forsomepartsof GUSI,you maywantto useSTLportand/orSFIO.If so,specify

their pathshere.�
Pathsto beconfigured1517��� (1516)

SFIOInc = -i ::::sfio98:src:lib:sfio:
STLportInc = -i ::::STLport-3.12.3:stl:

Ourbuild targetsaretheMetrowerksC/C++compilerandthestandardMPW com-
pilersSCppandMrC.�
Compileroptionsfor GUSI1518��� (1516)

MWCWarn = -w noimplicitconv,nostructclass,nopossible
MWCInc = -nodefaults -i- -i ::include -i "{{CWANSIIncludes}}" -i "{{CIncludes}}" -i ::DCon:Headers: ${SFIOInc}
MPWInc = -i ::include -i "{{CIncludes}}" -i ::DCon:Headers: ${SFIOInc} ${STLportInc}
COpt = -d SystemSevenOrLater -d OLDROUTINENAMES=0-bool on -sym on
Opt68K = -model far -mc68020 -mbg on
OptPPC = -traceback
MWCOpt = ${COpt} ${MWCInc} ${MWCWarn} -opt full
MPWOpt = ${COpt} ${MPWInc} -ER -includes unix -w 2,6,35
C68K = MWC68K${MWCOpt} ${Opt68K}
CPPC = MWCPPC${MWCOpt} ${OptPPC}
CSC = SCpp ${MPWOpt} ${Opt68K}
CMRC = MrCpp ${MPWOpt} ${OptPPC} -ansifor
ROptions = -i :
Lib68K = MWLink68K -xm library -sym on
LibPPC = MWLinkPPC -xm library -sym on
LibSC = Lib -sym on -d
LibMrC = PPCLink -xm l -sym on -d
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�
Toplevelrulesfor GUSI1519��� (1516)

all : lib
.PHONY : source lib
source : tangled $(TANGLED)

If "{{EzDepend}}" != ""
::scripts:EzDepend -f Makefile.mk :tangled:.cp -i ::include

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"

TheGUSIdistributionconsistsof a varietyof file types.�
Filesfor GUSI1520��� (1516)�

Nowebfilesfor GUSI1521��
Tangledfilesfor GUSI1522��
Wovenfilesfor GUSI1523��
Objectfilesfor GUSI1524��
Library filesfor GUSI1525�
Theoriginal sourcecoderesidesin noweb.nw files.�

Nowebfilesfor GUSI1521��� (1520)
COREWEBS = \

GUSIDiag.nw GUSIBasics.nw GUSIContext.nw GUSISpecific.nw \
GUSISocket.nw GUSIBuffer.nw GUSIPipe.nw GUSIFactory.nw \
GUSIMTInet.nw GUSISocketMixins.nw GUSIMTTcp.nw GUSIFileSpec.nw \
GUSIDevice.nw GUSIMacFile.nw GUSIConfig.nw GUSIDescriptor.nw \
GUSIPOSIX.nw GUSIPThread.nw GUSIContextQueue.nw GUSINull.nw \
GUSIInet.nw GUSINetDB.nw GUSIMTNetDB.nw GUSIFSWrappers.nw \
GUSIMTUdp.nw GUSIOTInet.nw GUSIOTNetDB.nw GUSIOpenTransport.nw \
GUSIDCon.nw GUSIPPC.nw GUSITimer.nw GUSISignal.nw

MSLWEBS = \
GUSIMSL.nw

SFIOWEBS = \
GUSISfio.nw

STDIOWEBS = \
GUSIMPWStdio.nw

MPWWEBS = \
GUSIMPW.nw

SIOUXWEBS = \
GUSISIOUX.nw

SIOWWEBS = \
GUSISIOW.nw

FTWEBS = \
GUSIForeignThreads.nw

SRCWEBS = $(COREWEBS)$(MSLWEBS) $(SFIOWEBS) $(STDIOWEBS) $(MPWWEBS)$(SIOUXWEBS) $(SIOWWEBS) $(FTWEBS)
BUILDWEBS = Makefile.nw
WEBS = $(SRCWEBS) $(BUILDWEBS)



Thesearetangled(or untangled)into C++ andDMakefiles.�
Tangledfilesfor GUSI1522��� (1520)

TANGLED = $(SRCWEBS:s/.nw/.nws/) pthread.h sched.h GUSIInternal.h ::include:sys:ppc.h
BUILDS = $(BUILDWEBS:s/.nw/.mk/)
CORESRC = $(COREWEBS:s/.nw/.cp/)
MSLSRC = $(MSLWEBS:s/.nw/.cp/)
SFIOSRC = $(SFIOWEBS:s/.nw/.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, thenowebsourcesarewoveninto TEXsources.�
Wovenfilesfor GUSI1523��� (1520)

WOVEN = $(WEBS:s/.nw/.nww/)

TheC++ files getcompiledinto objectfiles.�
Objectfilesfor GUSI1524��� (1520)

OBJ68K = {$(SOURCES)}.68K.o
OBJPPC = {$(SOURCES)}.PPC.o
OBJSC = {$(MPWSOURCES)}.SC.o
OBJMRC = {$(MPWSOURCES)}.MrC.o

And finally, theobjectfiles getlinked into libraries.�
Library filesfor GUSI1525��� (1520)

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 subdirectoryareoriginal. All files in tangled and obj are
derivedfrom nowebs. include containsboth GUSI headers,which arebuilt from
nowebs,andBSD4.4headerswhichareincludedasis.�
Directorylocationsfor GUSI1526��� (1516)

.SOURCE.nw : ":"

.SOURCE.h : "::include"

.SOURCE.c : ":tangled"

.SOURCE.cp : ":tangled"

.SOURCE.nws : ":tangled"

.SOURCE.nww : ":woven"

.SOURCE.o : ":obj"

.SOURCE.68K : ":obj"

.SOURCE.PPC : ":obj"

.SOURCE.SC : ":obj"

.SOURCE.MrC : ":obj"

.SOURCE.Lib : "::lib"



Most targetscanbedefinedby a patternrules,combinedwith a directoryrule.�
Patternrulesfor GUSI1527��� (1516)

%.nws : %.nw
pnotangle ’-c++’ -L -t -R$*.h $< > tmp; ::scripts:update-source tmp $(@:s/nws/h/:s/:tangled/::include/)
pnotangle ’-c++’ -L -t -R$*.cp $< > tmp; ::scripts:update-source tmp $(@:s/nws/cp/)
Set EzDepend 1
echo > $@

%.nww : %.nw
pnoweave -t4 -x -n -db GUSI.db $< > $@

%.68K.o : %
Set Echo 0
Set Src68K "{{Src68K}} $<"

%.PPC.o : %
Set Echo 0
Set SrcPPC "{{SrcPPC}} $<"

%.SC.o : %
$(CSC) $< -o $@

%.MrC.o : %
$(CMRC) $< -o $@

�
Objectbuild rulesfor GUSI1528��� (1516)

obj :
NewFolder obj

"::lib" :
NewFolder ::lib

tangled :
NewFolder tangled

woven :
NewFolder woven

"::include:mpw:" :
NewFolder "::include:mpw:"
Duplicate -y "{{CIncludes}}"errno.h ::include:mpw:errno.h



�
Library build rulesfor GUSI1529��� (1516)

GUSI_Core.68K.Lib : Objects68K
$(Lib68K) -o $@ :obj:{$(CORESRC)}.68K.o

GUSI_Core.PPC.Lib : ObjectsPPC
$(LibPPC) -o $@ :obj:{$(CORESRC)}.PPC.o

GUSI_Core.SC.Lib : ObjectsSC
$(LibSC) -o $@ :obj:{$(CORESRC)}.SC.o

GUSI_Core.MrC.Lib : ObjectsMrC
$(LibMrC) -o $@ :obj:{$(CORESRC)}.MrC.o

GUSI_MSL.68K.Lib : Objects68K
$(Lib68K) -o $@ :obj:{$(MSLSRC)}.68K.o

GUSI_MSL.PPC.Lib : ObjectsPPC
$(LibPPC) -o $@ :obj:{$(MSLSRC)}.PPC.o

GUSI_Sfio.68K.Lib : Objects68K
$(Lib68K) -o $@ :obj:{$(SFIOSRC)}.68K.o

GUSI_Sfio.PPC.Lib : ObjectsPPC
$(LibPPC) -o $@ :obj:{$(SFIOSRC)}.PPC.o

GUSI_Sfio.SC.Lib : ObjectsSC
$(LibSC) -o $@ :obj:{$(SFIOSRC)}.SC.o

GUSI_Sfio.MrC.Lib : ObjectsMrC
$(LibMrC) -o $@ :obj:{$(SFIOSRC)}.MrC.o

GUSI_Stdio.SC.Lib : ObjectsSC
$(LibSC) -o $@ :obj:{$(STDIOSRC)}.SC.o

GUSI_MPW.68K.Lib : Objects68K
$(Lib68K) -o $@ :obj:{$(MPWSRC)}.68K.o GUSIMPWGlue.68K.Lib

GUSI_MPW.PPC.Lib : ObjectsPPC
$(LibPPC) -o $@ :obj:{$(MPWSRC)}.PPC.o

GUSI_MPW.SC.Lib : ObjectsSC
$(LibSC) -o $@ :obj:{$(MPWSRC)}.SC.o GUSIMPWGlue.SC.Lib

GUSI_MPW.MrC.Lib : ObjectsMrC
$(LibMrC) -o $@ :obj:{$(MPWSRC)}.MrC.o

GUSI_SIOUX.68K.Lib : Objects68K
$(Lib68K) -o $@ :obj:{$(SIOUXSRC)}.68K.o

GUSI_SIOUX.PPC.Lib : ObjectsPPC
$(LibPPC) -o $@ :obj:{$(SIOUXSRC)}.PPC.o

GUSI_SIOW.SC.Lib : ObjectsSC
$(LibSC) -o $@ :obj:{$(SIOWSRC) $(MPWSRC)}.SC.o GUSIMPWGlue.SC.Lib

GUSI_SIOW.MrC.Lib : ObjectsMrC
$(LibMrC) -o $@ :obj:{$(SIOWSRC) $(MPWSRC)}.MrC.o

GUSI_ForeignThreads.68K.Lib : Objects68K
$(Lib68K) -o $@ :obj:{$(FTSRC)}.68K.o

GUSI_ForeignThreads.PPC.Lib : ObjectsPPC
$(LibPPC) -o $@ :obj:{$(FTSRC)}.PPC.o

GUSI_ForeignThreads.SC.Lib : ObjectsSC
$(LibSC) -o $@ :obj:{$(FTSRC)}.SC.o

GUSI_ForeignThreads.MrC.Lib : ObjectsMrC
$(LibMrC) -o $@ :obj:{$(FTSRC)}.MrC.o

GUSI_Forward.68K.Lib : Objects68K
$(Lib68K) -o $@ :obj:{$(FORWARDSRC)}.68K.o



The pthread.h headerfile is a standardC library header, but generatedfrom a
nowebfile. GUSIInternal.h is toosmall to merit its ownnowebfile.�
Additionaldependencesfor GUSI1530��� (1516)

pthread.h : GUSIPThread.nw
nountangle ’-c++’ -t -Rpthread.h $< > $@

sched.h : GUSIPThread.nw
nountangle ’-c++’ -t -Rsched.h $< > $@

GUSIPThread.cp : GUSIContext.h
GUSIInternal.h : GUSIBasics.nw

notangle ’-c++’ -L -t -RGUSIInternal.h $< > $@
"::include:sys:ppc.h" : GUSIPPC.nw

nountangle ’-c++’ -t ’-Rsys/ppc.h’ $< > ::include:sys:ppc.h

�
Documentationbuild rulesfor GUSI1531��� (1516)

"Liber GUSI.ps" : GUSI.dvi
dvips -o "Liber GUSI.ps" GUSI.dvi

GUSI.dvi : GUSI.tex
biglatex GUSI
pnoindex GUSI
biglatex GUSI

GUSI.tex : $(WOVEN)
setfile -m . $@

�
Bulkbuild rulesfor GUSI1532��� (1516)

Objects68K : obj "::lib" $(OBJ68K)
Set Echo 1
If "{{Src68K}}" != ""

${C68K} -t -fatext {{Src68K}} -o :Obj:
End
echo > Objects68K

ObjectsPPC : obj "::lib" $(OBJPPC)
Set Echo 1
If "{{SrcPPC}}" != ""

${CPPC} -t -fatext {{SrcPPC}} -o :Obj:
End
echo > ObjectsPPC

ObjectsSC : obj "::include:mpw:" "::lib" $(OBJSC)
ObjectsMrC : obj "::lib" $(OBJMRC)
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Appendix A

Index

GUSIAlarm : 646
GUSIBuiltinServiceDB : 753
GUSI COMPILERHAS NAMESPACE: 4
GUSICatInfo : 1127
GUSIConfigRsrc : 337
GUSIConfiguration : 322
GUSIConfiguration::A utoIni tGraf : 326
GUSIConfiguration::A utoSpi n: 325
GUSIConfiguration::C onfigu reSuff ices : 323
GUSIConfiguration::F ileSuf fix : 323
GUSIConfiguration::S etDefa ultFTy pe: 324
GUSIContext : 34
GUSIContextFactory : 35
GUSIContextQueue : 381
GUSIContextQueue::el ement : 383
GUSIContextQueue::it erator : 382
GUSIDConDevice : 401
GUSIDConDevice::Want : 401
GUSIDConDevice::open : 401
GUSIDConDevice::sIns tance : 401
GUSIDConSocket : 402
GUSIDefaultSetupCons ole : 444
GUSIDevice : 240
GUSIDeviceRegistry : 241
GUSIDeviceRegistry:: AddDevice : 243
GUSIDeviceRegistry:: Instan ce : 242
GUSIDeviceRegistry:: RemoveDevice : 243
GUSIDeviceRegistry:: fFirst Device : 300
GUSIDeviceRegistry:: iterat or : 245
GUSIDirectory : 288
GUSIDoActivate : 1501
GUSIErrorSaver : 13
GUSIEventFn : 10
GUSI EventHook : 10
GUSIExecFn: 10
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GUSI ExecHook : 10
GUSIFSCatMove: 1120
GUSIFSCreate : 1109
GUSIFSDelete : 1111
GUSIFSDirCreate : 1113
GUSIFSGetCatInfo : 1091
GUSIFSGetFCBInfo : 1093
GUSIFSGetFInfo : 1101
GUSIFSGetVInfo : 1095
GUSIFSHGetFInfo : 1101
GUSIFSHGetVInfo : 1095
GUSIFSHGetVolParms : 1106
GUSIFSHSetFInfo : 1101
GUSIFSMoveRename: 1122
GUSIFSOpen: 1098
GUSIFSOpenDF: 1103
GUSIFSOpenDriver : 1098
GUSIFSOpenRF: 1103
GUSIFSRename: 1117
GUSIFSRstFLock : 1115
GUSIFSSetCatInfo : 1091
GUSIFSSetFInfo : 1101
GUSIFSSetFLock : 1115
GUSIFileServiceDB : 756
GUSIFileSpec : 1128
GUSIFileToken : 239
GUSIGatherer : 143
GUSIGetHook : 9
GUSIHook: 9
GUSIIOPBWrapper : 37
GUSIKillTimers : 431
GUSIMFRead: 1309
GUSIMFReadDone: 1309
GUSIMFWakeup: 1309
GUSIMFWrite : 1309
GUSIMFWriteDone : 1309
GUSIMPWDevice: 1436
GUSIMPWSocket: 1437
GUSIMTInetSocket : 764
GUSIMTInetSocket::Driv er : 767
GUSIMTInetSocket::Host Addr : 767
GUSIMTInetSocket::fLoc ation : 1358
GUSIMTInetSocket::fPee rAddr : 765
GUSIMTInetSocket::fPee rLoc : 1358
GUSIMTInetSocket::fPee rPort : 1358
GUSIMTInetSocket::fPor t : 1358
GUSIMTInetSocket::fSoc kAddr : 765
GUSIMTInetSocket::fStr eam: 765
GUSIMTNetDB: 897
GUSIMTTRecv: 801



GUSIMTTRecvDone: 801
GUSIMTTSend: 801
GUSIMTTSendDone: 801
GUSIMTTcpFactory : 795
GUSIMTTcpFactory::In stance : 795
GUSIMTTcpFactory::so cket : 795
GUSIMTTcpSocket : 800
GUSIMTTcpSocket::Cre ateStr eam: 820
GUSIMTTcpSocket::GUS IMTTConnectD one : 813
GUSIMTTcpSocket::GUS IMTTLi stenDo ne: 817
GUSIMTTcpSocket::Set upList ener : 822
GUSIMTTcpSocket::acc ept : 836
GUSIMTTcpSocket::fCu rListe ner : 817
GUSIMTTcpSocket::fLi stenLo ck : 817
GUSIMTTcpSocket::fLi stener s: 817
GUSIMTTcpSocket::fNe xtList ener : 817
GUSIMTTcpSocket::fNu mListe ners : 817
GUSIMTTcpSocket::fSe lf : 800
GUSIMTTcpSocket::fSe ndPB: 801, 801
GUSIMTTcpSocket::sCo nnectP roc : 813
GUSIMTTcpSocket::sLi stenPr oc : 817
GUSIMTTcpSocket::sNo tifyPr oc : 809
GUSIMTTcpSocket::sRe cvProc : 801
GUSIMTTcpSocket::sSe ndProc : 801
GUSIMTTcpSocket::sen dto : 846
GUSIMTURecv: 864
GUSIMTURecvDone: 864
GUSIMTUSend: 864
GUSIMTUSendDone: 864
GUSIMTUdpFactory : 858
GUSIMTUdpFactory::In stance : 858
GUSIMTUdpFactory::so cket : 858
GUSIMTUdpSocket : 863
GUSIMTUdpSocket::Cre ateStr eam: 875
GUSIMTUdpSocket::fSe ndPB: 864, 864
GUSIMTUdpSocket::sRe cvProc : 864
GUSIMTUdpSocket::sSe ndProc : 864
GUSIMTUdpSocket::sen dto : 887
GUSIMacDirectory : 1208
GUSIMacFileDevice : 1206
GUSIMacFileDevice::W ant : 1206
GUSIMacFileDevice::o pen : 1206
GUSIMacFileDevice::s Instan ce : 1206
GUSIMacFileSocket : 1207
GUSIMacFileSocket::f ReadPB: 1309
GUSIMacFileSocket::f WriteP B: 1309
GUSIMacFileSocket::s ReadPr oc : 1309
GUSIMacFileSocket::s WakeupProc : 1309
GUSIMacFileSocket::s WriteP roc : 1309
GUSIMapMacError : 12



GUSINetDB: 725
GUSINewThread: 36
GUSINullDevice : 673
GUSINullDevice::Want : 673
GUSINullDevice::open : 673
GUSINullDevice::sInsta nce : 673
GUSINullSocket : 674
GUSIOT: 922
GUSIOTDatagramFactory : 917
GUSIOTDatagramSocket : 925
GUSIOTFactory : 915
GUSIOTInetStrategy : 1027
GUSIOTMInetOptions : 1029
GUSIOTNetDB: 1069
GUSIOTSocket : 923
GUSIOTSocket::Lock : 939
GUSIOTStrategy : 918
GUSIOTStrategy::Config Path : 920
GUSIOTStrategy::Create Confi gurati on: 920
GUSIOTStrategy::PackAd dress : 921
GUSIOTStrategy::Unpack Addre ss : 921
GUSIOTStreamFactory : 916
GUSIOTStreamSocket : 924
GUSIOTTBind: 922
GUSIOTTCall : 922
GUSIOTTDiscon : 922
GUSIOTTOptMgmt: 922
GUSIOTTUDError : 922
GUSIOTTUnitData : 922
GUSIOTTcpFactory : 1025
GUSIOTTcpSocket : 1032
GUSIOTTcpStrategy : 1028
GUSIOTUdpFactory : 1026
GUSIOTUdpSocket : 1031
GUSIOTUdpStrategy : 1030
GUSIPPCFactory : 1335
GUSIPPCFactory::Instan ce : 1335
GUSIPPCFactory::socket pair : 1335
GUSIPPCRecv: 1340
GUSIPPCRecvDone: 1340
GUSIPPCSend: 1340
GUSIPPCSendDone: 1340
GUSIPPCSocket : 1339
GUSIPPCSocket::GUSIPPC Done: 1354
GUSIPPCSocket::GUSIPPC Liste nDone: 1347
GUSIPPCSocket::SetupLi stene r : 1350
GUSIPPCSocket::accept : 1374
GUSIPPCSocket::fCurLis tener : 1347
GUSIPPCSocket::fListen Lock : 1347
GUSIPPCSocket::fListen ers : 1347



GUSIPPCSocket::fNext Listen er : 1347
GUSIPPCSocket::fNumL istene rs : 1347
GUSIPPCSocket::fPort Ref : 1359
GUSIPPCSocket::fSend PB: 1340, 1340
GUSIPPCSocket::sDone Proc : 1354
GUSIPPCSocket::sList enProc : 1347
GUSIPPCSocket::sRecv Proc : 1340
GUSIPPCSocket::sSend Proc : 1340
GUSIPPCSocket::sendt o: 1384
GUSIPipeFactory : 692
GUSIPipeFactory::Ins tance : 692
GUSIPipeFactory::soc ketpai r : 692
GUSIPipeSocket : 697
GUSIProcess : 32
GUSIProcess::A5Saver : 33
GUSIRingBuffer : 144
GUSIRingBuffer::Cons ume: 146
GUSIRingBuffer::Cons umeBuf fer : 147
GUSIRingBuffer::Defe r : 148
GUSIRingBuffer::Defe rred : 148
GUSIRingBuffer::Dist ance : 168
GUSIRingBuffer::Free : 146
GUSIRingBuffer::Free Buffer : 147
GUSIRingBuffer::GUSI RingBu ffer : 145
GUSIRingBuffer::˜GUS IRingB uffer : 145
GUSIRingBuffer::Inva riant : 168
GUSIRingBuffer::Lock : 148
GUSIRingBuffer::Peek er : 150
GUSIRingBuffer::Prod uce : 146
GUSIRingBuffer::Prod uceBuf fer : 147
GUSIRingBuffer::Rele ase : 148
GUSIRingBuffer::Swit chBuff er : 149
GUSIRingBuffer::Vali d: 146
GUSIRingBuffer::Vali dBuffe r : 147
GUSIRingBuffer::fBuf fer : 165
GUSIRingBuffer::fCon sume: 165
GUSIRingBuffer::fDef erred : 171
GUSIRingBuffer::fDef erredA rg : 171
GUSIRingBuffer::fEnd : 165
GUSIRingBuffer::fFre e: 165
GUSIRingBuffer::fLoc ked : 171
GUSIRingBuffer::fNew Buffer : 174
GUSIRingBuffer::fOld Buffer : 174
GUSIRingBuffer::fPro duce : 165
GUSIRingBuffer::fSpa re : 165
GUSIRingBuffer::fVal id : 165
GUSISIOUXDevice : 1475
GUSISIOUXSocket : 1476
GUSISIOWActivate : 1501
GUSISIOWSusRes: 1503



GUSISMAsyncError : 655
GUSISMBlocking : 651
GUSISMBlocking::DoFcnt l : 651
GUSISMBlocking::DoIoct l : 651
GUSISMBlocking::fBlock ing : 651
GUSISMInputBuffer : 653
GUSISMInputBuffer::DoG etSoc kOpt : 653
GUSISMInputBuffer::DoI octl : 653
GUSISMInputBuffer::SoS etSoc kOpt : 653
GUSISMInputBuffer::fIn putBu ffer : 653
GUSISMOutputBuffer : 654
GUSISMState : 652
GUSISMState::Shutdown : 652
GUSISMState::fReadShut down: 652
GUSISMState::fState : 652
GUSISMState::fWriteShu tdown : 652
GUSIScattGath : 139
GUSIScattGath::Buffer : 141
GUSIScattGath::Count : 141
GUSIScattGath::GUSISca ttGat h: 140
GUSIScattGath::˜GUSISc attGa th : 140
GUSIScattGath::IOVec : 141
GUSIScattGath::Length : 141
GUSIScattGath::SetLeng th : 141
GUSIScattGath::fBuf : 151
GUSIScattGath::fCount : 151
GUSIScattGath::fGather : 151
GUSIScattGath::fIo : 151
GUSIScattGath::fLen : 151
GUSIScattGath::fScratc h: 151
GUSIScatterer : 142
GUSIServiceDB : 730
GUSISetHook : 9
GUSISetHostError : 12
GUSISetMacError : 12
GUSISetMacHostError : 12
GUSISetPosixError : 12
GUSISetThreadSwitcher : 36
GUSISetThreadTerminato r : 36
GUSISetupConfig : 332
GUSISetupConsole : 443
GUSISetupConsoleDescri ptors : 445
GUSISetupDevices : 296
GUSISetupFactories : 216
GUSISigContext : 611
GUSISigFactory : 612
GUSISigProcess : 610
GUSISocket : 103
GUSISocket::AddReferen ce : 104
GUSISocket::ConfigOpti on: 106



GUSISocketDomainRegi stry : 209
GUSISocketDomainRegi stry:: AddFac tory : 211
GUSISocketDomainRegi stry:: Instan ce : 210
GUSISocketDomainRegi stry:: RemoveFacto ry : 211
GUSISocketDomainRegi stry:: factor y: 220
GUSISocketFactory : 208
GUSISocket::RemoveRe ferenc e: 104
GUSISocket::Supports : 106
GUSISocketTypeRegist ry : 212
GUSISocketTypeRegist ry::Ad dFacto ry : 214
GUSISocketTypeRegist ry::En try : 226
GUSISocketTypeRegist ry::Fi nd: 230
GUSISocketTypeRegist ry::In itiali ze : 228
GUSISocketTypeRegist ry::Re moveFactory : 214
GUSISocketTypeRegist ry::fa ctory : 226
GUSISocketTypeRegist ry::so cket : 213
GUSISocket::accept : 108
GUSISocket::bind : 107
GUSISocket::connect : 108
GUSISocket::fcntl : 110
GUSISocket::fstat : 111
GUSISocket::fsync : 114
GUSISocket::getpeern ame: 107
GUSISocket::getsockn ame: 107
GUSISocket::getsocko pt : 110
GUSISocket::ioctl : 110
GUSISocket::isatty : 110
GUSISocket::listen : 108
GUSISocket::lseek : 111
GUSISocket::post select : 112
GUSISocket::pre select : 112
GUSISocket::read : 109
GUSISocket::recvmsg : 109
GUSISocket::select : 112
GUSISocket::sendmsg : 109
GUSISocket::setsocko pt : 110
GUSISocket::shutdown : 113
GUSISocket::write : 109
GUSISpecific : 85
GUSISpecificData : 87
GUSISpecificTable : 86
GUSISpinFn : 10
GUSI SpinHook : 10
GUSITempFileSpec : 1150
GUSIThreadManagerFor eignPr oxy : 1513
GUSIThreadManagerPro xy : 38
GUSITime: 419
GUSITimerProc : 429
GUSIUDPHeader: 869
GUSI::ftruncate : 111



GUSIhostent : 733
GUSImsghdr : 127
GUSIservent : 734
GUSIwithInetSockets : 722
GUSIwithOTInetSockets : 1024
MidiWDS: 766
MiniWDS: 766
PTHREADCONDINITIALIZER : 549
PTHREADMUTEXINITIALIZER : 548
PTHREADONCEINIT : 547
abort : 644
accept : 493
access : 475
alarm : 647
bind : 490
chdir : 481
chmod: 473
close : 457
closedir : 480
connect : 491
creat : 468
dup2 : 462
dup : 462
endprotoent : 528
endservent : 529
exit : 645

faccess : 539
fcntl : 461
fgetfileinfo : 538
fsetfileinfo : 538
fstat : 463
fsync : 456
ftruncate : 516
gGUSIExecHook : 11
gGUSISpinHook : 11
getcwd : 482
getdtablesize : 487
gethostbyaddr : 530
gethostbyname : 531
gethostid : 524
gethostname : 525
getpeername : 511
getprotobyname : 532
getprotobynumber : 533
getprotoent : 534
getservbyname : 535
getservbyport : 536
getservent : 537
getsockname : 511
getsockopt : 514



gettimeofday : 484
gmtime : 485
h errno : 27
inet addr : 522
inet aton : 521
inet ntoa : 523
ioctl : 513
isatty : 465
listen : 492
localtime : 485
lseek : 464
lstat : 472
mktime : 486
open : 467
opendir : 477
pipe : 455
pthread attr destroy : 555
pthread attr getdetachstate : 557
pthread attr getstacksize : 559
pthread attr init : 553
pthread attr setdetachstate : 557
pthread attr setstacksize : 559
pthread attr t : 545
pthread condattr destroy : 589
pthread condattr init : 589
pthread cond broadcast : 599
pthread cond destroy : 591
pthread cond init : 591
pthread cond signal : 597
pthread cond t : 549
pthread cond timedwait : 595
pthread cond wait : 593
pthread create : 563
pthread detach : 565
pthread equal : 603
pthread exit : 569
pthread getspecific : 575, 577
pthread join : 567
pthread key create : 571
pthread key delete : 573
pthread key t : 546
pthread kill : 637
pthread mutexattr destroy : 579
pthread mutexattr init : 579
pthread mutex destroy : 581
pthread mutex init : 581
pthread mutex lock : 583
pthread mutex t : 548
pthread mutex trylock : 585
pthread mutex unlock : 587



pthread once : 605
pthread once t : 547
pthread self : 601
pthread sigmask : 641
pthread t : 544
raise : 636
read : 459
readdir : 478
readlink : 520
readv : 494
recv : 495
recvfrom : 496
recvmsg : 497
remove : 469
rename : 471
rewinddir : 479
sched yield : 607
seekdir : 479
select : 506
select forever : 504
select once : 502
select sleep : 503
select timed : 505
send : 499
sendmsg: 501
sendto : 500
setprotoent : 526
setservent : 527
setsockopt : 515
shutdown : 512
sigaction : 638
sigaddset : 635
sigdelset : 635
sigemptyset : 635
sigfillset : 635
sigismember : 635
signal : 639
sigpending : 640
sigprocmask : 641
sigwait : 643
sleep : 466
socket : 488
socketpair : 489
stat : 472
symlink : 519
telldir : 479
time : 483
truncate : 517
ualarm : 648
unlink : 470



usleep : 518
utime : 474
write : 460
writev : 498





Appendix B

Namesof the Sections

�
Additionaldependencesfor GUSI1530��
AdjustqueueLength according to BSDdefinition834��
AdjustqueueLength according to BSDdefinition1372��
AdvancefPeek by len 202��
Alias resolutionfor a GUSIFileSpec 1139��
Align readsizewith fBlockSize andfile position1319��
Align write sizewith fBlockSize andfile position1316��
Asynchronousnotifier functionfor GUSIOTNetDB1074��
Asynchronousnotifier functionfor OpenTransport938��
AttemptOpen into fileRef 1216��
Automaticcursorspin325��
Automaticinitiali zationof QuickDraw326��
Auxiliary datastructuresfor classGUSISocket 127��
Auxiliary functionsfor classGUSIFileSpec 1166��
Avoidsilly windowsin GUSIRingBuffer 183��
Buffer switchingfor GUSIRingBuffer 149��
Bulk build rulesfor GUSI1532��
Calculatethesizeof a freeblockin GUSIRingBuffer andadjustlen 181��
Call OTAccept andreturn if successful990��
Call OTListen andqueuea candidate988��
Call post_select for all file descriptors509��
Call pre_select for all file descriptorsanddeterminecanSleep 508��
CheckandstorereceivedUDP packet873��
Checkfor eligiblesignals75��
Checkfor specialfolder 1255��
Checkthatall specifiedfile descriptorsarevalid or return -1 507��
Cleanupexistingtarget1231��
Comparereceivedaddressto storedpeeraddress1016��
ComparingtwoGUSIFileSpec objects1148��
Compileroptionsfor GUSI1518��
Configurationoptionsfor GUSISocket 106��
Connectingto theStdCLibcodefragment1439��
Connectingto theThreadsLibcodefragment1510��
Connectionestablishmentfor GUSISocket 108��
Constantsfor CmdPeriod 370�

513



�
Constructinginstancesof GUSINetDB 726��
Constructoranddestructorfor GUSIRingBuffer 145��
Constructoranddestructorfor GUSIScattGath 140��
Constructorsfor GUSIFileSpec 1129��
Contextlinks for GUSISocket 105��
Convertinga GUSIFileSpec to a FSSpec 1135��
CopyfBuf unlessit pointsto a scratcharea162��
Copyinternaldescriptorsetsto parameters510��
Copyuncontroversialfieldsof GUSIScattGath 161��
CreateUDP streamif necessary881��
CreateandopenaliasFile 1258��
Creationof GUSIDeviceRegistry 242��
Datamembersfor GUSIMTInetSocket 765��
Declarationof classGUSIMPWDevice1436��
Declarationof classGUSIMPWSocket1437��
Declarationof classGUSISIOUXDevice 1475��
Declarationof classGUSISIOUXSocket 1476��
Declarationof classGUSIThreadManagerF oreign Proxy 1513��
Declarationof threadmanagerfunctions1509��
Declarationsfor MPWfunctions1440��
Declarationsfor Threadsfunctions1511��
Declarationsof C GUSIFSWrappers 1097��
Declarationsof C++ GUSIFSWrappers 1090��
Declare andinitialize macHost andunixHost 906��
Declare andinitialize otHost andunixHost 1081��
Defaultdirectoryhandlingin GUSIFileSpec 1134��
Defaultimplementationof GUSISetupConsole 443��
Defineiterator for GUSIContextQueue 382��
Definitionof GUSISetupConfig hook332��
Definitionof GUSISetupDevices hook296��
Definitionof GUSISetupFactories hook216��
Definitionof GUSIwithInetSockets 721��
Definitionof GUSIwithMTInetSocket s 790��
Definitionof GUSIwithMTTcpSockets 794��
Definitionof GUSIwithMTUdpSockets 857��
Definitionof GUSIwithOTInetSocket s 1024��
Definitionof IO wrappers37��
Definitionof classGUSIBuiltinServiceDB 753��
Definitionof classGUSICatInfo 1127��
Definitionof classGUSIConfiguration 322��
Definitionof classGUSIContext 34��
Definitionof classGUSIContextFactory 35��
Definitionof classGUSIContextQueue 381��
Definitionof classGUSIDConDevice 401��
Definitionof classGUSIDConSocket 402��
Definitionof classGUSIDescriptorTable 437��
Definitionof classGUSIDevice 240��
Definitionof classGUSIDeviceRegistry 241��
Definitionof classGUSIDirectory 288��
Definitionof classGUSIFileServiceDB 756�



�
Definitionof classGUSIFileSpec 1128��
Definitionof classGUSIFileToken 239��
Definitionof classGUSIGatherer 143��
Definitionof classGUSIMTInetSocket 764��
Definitionof classGUSIMTNetDB897��
Definitionof classGUSIMTTcpFactory 795��
Definitionof classGUSIMTTcpSocket 800��
Definitionof classGUSIMTUdpFactory 858��
Definitionof classGUSIMTUdpSocket 863��
Definitionof classGUSIMacDirectory 1208��
Definitionof classGUSIMacFileDevice 1206��
Definitionof classGUSIMacFileSocket 1207��
Definitionof classGUSINetDB 725��
Definitionof classGUSINullDevice 673��
Definitionof classGUSINullSocket 674��
Definitionof classGUSIOTDatagramFactory 917��
Definitionof classGUSIOTDatagramSocket 925��
Definitionof classGUSIOTFactory 915��
Definitionof classGUSIOTInetStrategy 1027��
Definitionof classGUSIOTMInetOptions 1029��
Definitionof classGUSIOTNetDB1069��
Definitionof classGUSIOTSocket 923��
Definitionof classGUSIOTStrategy 918��
Definitionof classGUSIOTStreamFactory 916��
Definitionof classGUSIOTStreamSocket 924��
Definitionof classGUSIOTTcpFactory 1025��
Definitionof classGUSIOTTcpSocket 1032��
Definitionof classGUSIOTTcpStrategy 1028��
Definitionof classGUSIOTUdpFactory 1026��
Definitionof classGUSIOTUdpSocket 1031��
Definitionof classGUSIOTUdpStrategy 1030��
Definitionof classGUSIPPCFactory 1335��
Definitionof classGUSIPPCSocket 1339��
Definitionof classGUSIPipeFactory 692��
Definitionof classGUSIPipeSocket 697��
Definitionof classGUSIProcess 32��
Definitionof classGUSIProcess::A5Saver 33��
Definitionof classGUSIRingBuffer 144��
Definitionof classGUSIRingBuffer::Peeker 150��
Definitionof classGUSISMAsyncError 655��
Definitionof classGUSISMBlocking 651��
Definitionof classGUSISMInputBuffer 653��
Definitionof classGUSISMOutputBuffer 654��
Definitionof classGUSISMState 652��
Definitionof classGUSIScattGath 139��
Definitionof classGUSIScatterer 142��
Definitionof classGUSIServiceDB 730��
Definitionof classGUSISigContext 611��
Definitionof classGUSISigFactory 612��
Definitionof classGUSISigProcess 610�



�
Definitionof classGUSISocket 103��
Definitionof classGUSISocketDomainRegistry 209��
Definitionof classGUSISocketFactory 208��
Definitionof classGUSISocketTypeRegistry 212��
Definitionof classGUSISpecific 85��
Definitionof classGUSISpecificTable 86��
Definitionof classGUSIThreadManagerProxy 38��
Definitionof classGUSITime 419��
Definitionof classGUSITimer 420��
Definitionof classGUSIhostent 733��
Definitionof classGUSIservent 734��
Definitionof classesMiniWDS andMidiWDS 766��
Definitionof compilerfeatures4��
Definitionof error handling12��
Definitionof eventhandling14��
Definitionof hookhandling9 ��
Definitionof structGUSIConfigRsrc 337��
Definitionof templateGUSIOT922��
Definitionof templateGUSISpecificData 87��
Definitionof threadmanagerhooks36��
Deleteb if enoughfreeelementsremain388��
DeterminefType for folderandvolumealiases1253��
Determinethelink countfor a directory1235��
Determinethestartingdirectoryof thepath1169��
Directinterfacefor GUSIRingBuffer 146��
Directorylocationsfor GUSI1526��
Discard datain inputbuffer of GUSIMacFileSocket 1274��
DisconnecttheGUSIOTSocket , dammit947��
Do theTCPPassiveOpen andpickupport numberif necessary826��
Documentationbuild rulesfor GUSI1531��
Ensurethatfile to renameexistsandnewnameresidesonsamevolume1228��
Error handlingin GUSIFileSpec 1133��
Eventhandlersfor SIOW1501��
Executethesignalhandler630��
File orientedoperationsfor GUSISocket 111��
Files for GUSI1520��
Find ASCIIequivalentof virtual key371��
Find out if aliaspointsat a file or a directory1193��
Forward ProduceBuffer to fNewBuffer 180��
Friendsof GUSIContext 62��
FudgequeueLength 979��
GUSIBasics.cp3��
GUSIBasics.h2 ��
GUSIBuffer.cp138��
GUSIBuffer.h 137��
GUSIConfig.cp321��
GUSIConfig.h320��
GUSIContextQueue.cp379��
GUSIContextQueue.h378��
GUSIContext.cp30�



�
GUSIContext.h29��
GUSIDCon.cp400��
GUSIDCon.h399��
GUSIDescriptor.cp436��
GUSIDescriptor.h 435��
GUSIDevice.cp238��
GUSIDevice.h237��
GUSIFSWrappers.cp1089��
GUSIFSWrappers.h1088��
GUSIFactory.cp207��
GUSIFactory.h206��
GUSIFileSpec.cp1126��
GUSIFileSpec.h1125��
GUSIForeignThreads.cp1508��
GUSIForeignThreads.h1507��
GUSIInet.cp720��
GUSIInet.h719��
GUSIInternal.h1 ��
GUSIMPWStdio.cp1421��
GUSIMPWStdio.h1420��
GUSIMPW.cp1435��
GUSIMPW.h 1434��
GUSIMSL.cp1394��
GUSIMSL.h1393��
GUSIMTInet.cp763��
GUSIMTInet.h762��
GUSIMTNetDB.cp896��
GUSIMTNetDB.h895��
GUSIMTTcp.cp793��
GUSIMTTcp.h792��
GUSIMTUdp.cp856��
GUSIMTUdp.h855��
GUSIMacFile.cp1205��
GUSIMacFile.h 1204��
GUSINetDB hostdatabase727��
GUSINetDB protocoldatabase729��
GUSINetDB servicedatabase728��
GUSINetDB.cp724��
GUSINetDB.h723��
GUSINull.cp672��
GUSINull.h671��
GUSIOTInet.cp1023��
GUSIOTInet.h1022��
GUSIOTNetDB.cp1067��
GUSIOTNetDB.h1066��
GUSIOpenTransport.cp914��
GUSIOpenTransport.h913��
GUSIPOSIX.cp454��
GUSIPOSIX.h453��
GUSIPPC.cp1334�



�
GUSIPPC.h1333��
GUSIPThread.cp543��
GUSIPThread.h542��
GUSIPipe.cp691��
GUSIPipe.h690��
GUSISIOUX.cp1474��
GUSISIOUX.h1473��
GUSISIOW.cp1499��
GUSISIOW.h1498��
GUSIScattGath constructedwith contiguousIO vector155��
GUSIScattGath constructedwith emptyIO vector154��
GUSIScattGath constructedwith sparseIO vector156��
GUSISfio.cp1431��
GUSISfio.h1430��
GUSISignal.cp609��
GUSISignal.h608��
GUSISocketMixins.cp650��
GUSISocketMixins.h649��
GUSISocket.cp102��
GUSISocket.h101��
GUSISpecific.cp84��
GUSISpecific.h83��
GUSITimer.cp418��
GUSITimer.h417��
GatherfIo contentsin fBuf 163��
GettheAliasHandle for thealiasfile anddetachit 1192��
Getvolumeicon1251��
Getvolumeinformationinto vRef andcRef 1250��
Gettingpathnamesfroma GUSIFileSpec 1137��
GettingtheGUSICatInfo for a GUSIFileSpec 1136��
HandleO_EXCLandO_TRUNC1219��
HandleerrorsfromOpen 1218��
Handlespecialrenamingcasesbyrecursing1229��
Hookgettercode18��
Hooksettercode17��
Hookvariables16��
Hooksfor ANSIlibrary interfaces441��
If file didn’t exist,try to createit andgoto tryOpen if successful1217��
Implementationof ANSIlibrary specificinternalGUSIfunctions1418��
Implementationof ANSIlibrary specificpublicGUSIfunctions1416��
Implementationof GUSIFSWrappers 1091��
Implementationof GUSIwithInetSockets 722��
Implementationof GUSIwithOTInetSockets 1065��
Implementationof MPWANSIlibrary specificpublic GUSIfunctions1422��
Implementationof MSLoverridefunctions1396��
Implementationof Pthreadattributemanagement550��
Implementationof Pthreadcreationanddestruction561��
Implementationof Pthreadthreadspecificdata571��
Implementationof Pthreadvaria 579��
Implementationof completionhandling40�



�
Implementationof contextqueues385��
Implementationof error handling25��
Implementationof eventhandling28��
Implementationof hookhandling15��
Implementationof internalGUSIfunctionsfor MPWStdio1428��
Implementationof internalGUSIfunctionsfor Sfio1432��
Indirectinterfacefor GUSIRingBuffer 147��
Initialize buffer of GUSIRingBuffer 166��
Initialize fieldsof GUSIMTTcpSocket 803��
Initialize fieldsof GUSIMTUdpSocket 866��
Initialize fieldsof GUSIMacFileSocket 1270��
Initialize fieldsof GUSINetDB 742��
Initialize fieldsof GUSIOTDatagramSocket 1009��
Initialize fieldsof GUSIOTNetDB1073��
Initialize fieldsof GUSIOTSocket 937��
Initialize fieldsof GUSIOTStreamSocket 981��
Initialize fieldsof GUSIPPCSocket 1342��
Initialize fieldsof GUSIRingBuffer 167��
Inline memberfunctionsfor classGUSICatInfo 1151��
Inline memberfunctionsfor classGUSIConfiguration 335��
Inline memberfunctionsfor classGUSIContextQueue 390��
Inline memberfunctionsfor classGUSIDConDevice 405��
Inline memberfunctionsfor classGUSIDescriptorTable 452��
Inline memberfunctionsfor classGUSIDeviceRegistry 299��
Inline memberfunctionsfor classGUSIFileSpec 1153��
Inline memberfunctionsfor classGUSIMTTcpFactory 797��
Inline memberfunctionsfor classGUSIMTUdpFactory 860��
Inline memberfunctionsfor classGUSINullDevice 677��
Inline memberfunctionsfor classGUSIPPCFactory 1337��
Inline memberfunctionsfor classGUSIPipeFactory 694��
Inline memberfunctionsfor classGUSIPipeSocket 701��
Inline memberfunctionsfor classGUSIRingBuffer 193��
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