TABLE of CONTENTS
______________________________________________________________________________________________________|

Volume 1 - Lanuage Reference

I 1)1 0T LU Tox 1 o] o RSP RPRRTSRPR 1
2. LItatoms (SYMDBOIS) ...ovoiiiiiiiiiee s 2-1
Using Symbols as Variables ... 2-1
Function Definition CellS...........oiiiii e 2-3
PrOPEITY LISES ..ottt 2-4
PrINE INAIMES ...ttt et 2-5
Characters and Character COOES ...........erierciriiieereee e 2-9
TR I 1] £ SRR U PRSP 3-1
CrEatiNgG LISTS...ocviiiviiciiiieictcstee ettt b et e bt e 3-3
Building Lists from Left to Right.........ccccoooiiiiiiiiie e 34
COPYING LISTS oottt be s ene e 3-6
EXtracting Tails Of LiSTS.......ccciiiiiiiicice e 3-6
CoUNtING LIST CeIIS....ciiiiiiiiicicecesee e 3-8
LOgical OPEIatiONS ......cociiieiiiiiceiee et ene e 3-9
SEArCHING LISES ...o.viviiiiiciicicece e bbb 3-10
SUDSEITULION FUNCLIONS ..ot e 3-10
Association Lists and Property ListS.........ccocooiiviiiiiiiieiii e 3-11
SOFEING LSS ...ttt st esn s 3-13
Other LISt FUNCHIONS ..ottt e 3-15
S 1 ] o o [P PRURPPR 4-1
T AN 1 - |V TSP 5-1
B. HASN ATITAYS ..ottt re e 6-1
HaSh OVEITIOW ... 6-3
User-Specified Hashing FUNCLIONS ..o 6-3
7. Numbers and Arithmetic FUNCLIONS .........ccccoiiiiii e 7-1
GENEIIC AFTENMELIC ... e 7-2
Integer Arithmetic
Logical Arithmetic FUNCLIONS...........coiiiiiieee e 7-6
Floating-Point ArithmetiC...........ccooiiiiiie e 7-8
Other Arithmetic FUNCHIONS .........ccoiiiiiiieeeee e 7-10
8. RECOId PACKAGE .....cueeiiiiiiiie e 8-1
FETCH and REPLACE ........ccooi ittt 8-1



RECOI TYPIES. ...ttt ettt et b e 8-5

Optional Record SPecifiCations ... 8-10
Defining NeW RECOId TYPES ..c..cviiiiiiiieicrieieie ettt 8-12
Record Manipulation FUNCLIONS..........ccccoiiiniiee e 8-12
CRANGETIAN ...ttt et ne e 8-13
BUilt-in and USEr Data TYPES ....ccoeirerieirieiserieie et 8-15

9. Conditionals and Iterative Statements ..........cccccvvevienienienie e 9-1
Data TYPE PrediCates .......cocoiiieiiiisieseee e 9-1
EQUAlitY PrediCates........cooiiiiieeee s 9-2
LOQICAl PrediCALES. .......ovciiieieiecies e 9-3
COND Conditional FUNCLION........c.ccoiiiiiiiieeeeee e 9-3
THE TF STALEMENT ...t 9-4
SeIECHION FUNCLIONS. ..ottt 9-5
PROG and Associated Control FUNCLIONS ..........ccocooiiiiineiicneese e 9-6
The Iterative STAteMENTt.... ..o s 9-7

LS. TYPES ettt 9-8

Iterative Variable 1.S.0PrS ... 9-9

CONAITION L.S.0PIS ...ttt 9-12

OTNEE LLS.0PIS ..ttt 9-13

Miscellaneous Hints 0N L.S.0PIS ..o 9-13

Errors in lterative Statements .........coceviiiinreie e 9-15

Defining New Iterative Statement OPerators .........ccovvvvrivreieninseienennns 9-15

10. Function Definition, Manipulation, and Evaluation ...................... 10-1
FUNCTION TYPES woviiiictiieeste ettt st b et e et st re v e ers 10-2

Lambda-Spread FUNCLIONS ..........ccccooviviiiiiciccc e 10-2

Nlambda-Spread FUNCLIONS ... 10-3

Lambda-Nospread FUNCLIONS.........cc.coooviiiiiicice e 10-4

Nlambda-Nospread FUNCLIONS...........cccooiiiiiiiicicee e 10-4

Compiled FUNCLIONS. ..o 10-5

FuNnction TYPe FUNCLIONS.........ccciiiviiiicc e 10-5
DefiNiNG FUNCLIONS ......ccvoiiiiicic e 10-7
FUNCLION EVAIUALION ..ot s 10-1
Iterating and Mapping FUNCLIONS .........cccccovviiiiieiiice e 10-1
FUNCTION AFQUIMENTS ...ttt sttt st ve e ens 10-1
IVIBCTOS ...ttt b bbbt 10-1

DEFMAGCRO. ...ttt 10-15

INTErPreting MACIOS ..o 10-15



11. Variable Binds and the Interlisp Stack ........c.cccoccovviviiiiiiicicen,

SPAGNETLE STACK ...
StACK FUNCLIONS ..o
Searching the Stack
Variable Binds in Stack Frames ...........ccccocoeeeiinnae
Evaluating Expressions in Stack Frames
Altering Flow of Control ...,
Releasing and Reusing Stack Pointers...................
Backtrace FUNCLIONS.........ccccovnieiinicice
Other Stack FUNCLIONS .......c.coviiiicece
The Stack and the INTErPreter. ... ..o
(CTeT o 1= - 1 (0] £ TSP SUP ST PTPTP
(©0] o 11 11T J OSSR
POSSIDIIITIES LISES .uveviiieiiciiieecieie e
12. MISCEIIANEOUS ..ot
Greeting and INItialization FIleS ...
Idle Mode.......ccoovnviniicins
Saving Virtual Memory State
System Version INFOrmation ...
Date and Time FUNCLIONS.........cviiirieiiseeeee e
Timers and Duration FUNCLIONS..........ccooiiiiiiiieese s 12-13
RESOUITES ...ttt bbbttt et b e bbbt sttt e et e e e b e bbb 12-15
A SIMPIE EXAMPIE ..o 12-16
Trade-offs in More Complicated CasesS ..........covvrreieiernieerenseei s 12-18
Macros for ACCESSING RESOUICES .........ccurvrviveiiriiieiiinieee e 12-18
Saving ReSOUrces iN @ File ... 12-19
Pattern MAatChiNg ... 12-19
Pattern EIEMENTS .......ccoiiieeeee e 12-20
EIEMENT PATEINS ...ttt 12-20
SEOMENT PAIEINS ... 12-21
ASSIONIMENTS ...t 12-23
Place-MAarKEerS.......cveiieieiee et 12-23
REPIACEMENTS......oiiiiicee e 12-24
RECONSTIUCTION ...ttt 12-24
EXAMPIES ..o 12-25

Volume 2 - Environment Reference

13. INterlisSp EXECULIVE ....coooviiieiieceee e 13-1
INPUE FOPMIALS ...c.eiiiicicee e bbb 13-3
Programmer’s Assistant ComMMANAS ..........ccccooeeiieninieneiinese e 13-4

Event SPeCIifiCatioN ..o s 13-4



COMMEANTS ..o
P.A. Commands Applied to P.A. Commands

Changing the Programmer’s ASSIStANT .........c.ccoveieiiennenecreee s
L8 1 To (17 [o [OOSR USSR
UNdOoiNg OUL Of OFEr ..o
SAVESET ..ottt
UNDONLSETQ and RESETUNDO.........cccornnnirinnnsnissenesseneens
Format and Use of the HiStory LiSt ..o
Programmer’s AsSistant FUNCLIONS...........ocooiiiiiiiiieeeee e
The Editor and the Programmer’s ASSIiStant...........ccccoceviennieneinennieneeeee
14, Errors and Breaks ..o
BIEEKS ...ttt
Break WINAOWS.......c.coiiiiiiii et
Break COMMEANTS ........ooviiiiieie bbb e
Controlling When 10 Break ... s
Break WIiNdoW Variables...........ccoiiiiiii e
Creating Breaks With BREAKL.........cccooiiiiiiiieee s
SIGNAITIING EXTOTS ...
CAtCRING EXTOIS.... .ot
Changing and Restoring System State ...
EPTOE LISt ..ttt et
15. Breaking, Tracing, and AdVISING .......ccccoceiiriininniieneee e 15-1
Breaking Functions and Debugging ..........ccccovviiiiiriiiicisesece s 15-1
AGVISING oot et b et b e ns 15-7
Implementation of AdVISING........cccooeiveiiiiiiiie e 15-7
AAVISE FUNCHIONS ...ttt 15-8
16. LiSt Structure EAITOr .......cccooiiiiiiiiiei e 16-1
1S o || SO SRUTPRSOUSRPRRSN 16-1
Local Attention-Changing Commands ..o 16-10
Commands That SEArCh .........coceiiiiiir e 16-14
Search AlGOritNM. ... s 16-15
Search COMMEANTS..........ociiiiieiiie et 16-16
Location SPeCIfiCatioN.........ccovieirieiie e 16-18
Commands That Save and Restore the Edit Chain ............ccccovvviniiiiinne, 16-21
Commands That Modify StrUCTUTE............ccceorieiiiecee e 16-22
IMPIEMENTALION ..o 16-23
The A, B, and : COMMANAS ........cceieiiiiiiicie ettt 16-24
Form Oriented Editing and the Role of UP ..., 16-26
Extract and EMDBDEd ..........cciiiiiiiiiceee e 16-26
The MOVE COMMANG .....c.ooviiiiiiiiiiiiseice s 16-28
Commands That Move Parentheses ... 16-30
TO AN THRU ..ot 16-31



The R Command......
Commands That Print

Commands for Leaving the EAIitor..........cccoeiiiiiiinie e 16-37
Nested Calls t0 EQITON ... 16-39
Manipulating the Characters of an Atom or String.........ccccecevvveneiicinieneens 16-39
Manipulating Predicates and Conditional EXPressions..........c.cccoceoiireienccas 16-40
History Commands in the EAItOr ... 16-41
Miscellaneous COMMEANGS ..o 16-41
Commands That EVAIUALE .............cceoriiiiiec s 16-43
CommaANAS That TEST ... s 16-45
EIT IMBCTOS ...ttt 16-46
UNO .. 16-48
EDITDEFAULT ..ottt 16-50
EdItOr FUNCLIONS. ..o 16-51
THME STAIMIPS .ttt ettt e ettt e b e 16-57
17, FIlE PACKAGE ..ot 17-1
LOAAING FIIES ...ttt 17-3
SEOFING FIIES ..o 17-8
Remaking a SYmbBolic File ... 17-12
Loading Files in a Distributed ENVIroNMeNnt ............cocoovoviiniinineniceeseeae 17-13
MaArKing CRANQES. ..o 17-13
INOTICING FIIES ...t 17-15
Distributing Change INformation.............cccocviiiiineie e 17-16
File PACKAgE TYPES ..ottt 17-16
Functions for Manipulating Typed Definitions ............ccccoceoniiinninens 17-19
Defining New File Package TYPES ... 17-23
File Package COmMMEANGS.........ccoiiiiiiiiiiiecee et 17-25
FUNCEIONS @Nd MECIOS .......ccciiiiiiiieeie e 17-26
VATTADIES. ...ttt e 17-27
Litatom PrOPEIti€S ......cccovviiueiiiiiriei et 17-29
Miscellaneous File Package Commands ...........cccovveieninneienenseiennesenen, 17-30
DECLARE: ..ottt 17-31
EXPOrting Definitions.........ccoooiieiirreieeeee e
FHEVAIS. ...ttt
Defining New File Package Commands ...............

18. Compiler

Functions for Manipulating File Command Lists
Symbolic File FOrmat.........c.cccooevirnnieiinnsienrneenenns
Copyright Notices
Functions Used Within Source Files ......................
FIlE IMIAPS ..ottt

Compiler Printout
Global Variables............coooiiiiiciicse s




Local Variables and Special Variables
CONSTANTS ... e

Compiling FUNCLION CallS ..o e
FUNCTION and Functional ArgumEeNtS ...........ccoerierrineine e 18-7
OPEN FUNCHIONS. ...ttt ettt bt 18-8
COMPILETYPELST .ottt 18-8
COMPIIING CLISP ... 18-9
COMPIIEE FUNCLIONS.......coiitiiiiiieieteees e 18-9
BIOCK COMPITING ... 18-12
BIOCK DECIAratioNS.......c.cciiieiiieieie et 18-13
Block Compiling FUNCLIONS.........cooiiiiiiiie e 18-15
COMPIlEr Error MESSAGES......coveeiieieieiieiesiesie ettt 18-16
19, DWIM oo 20-1
Spelling Correction ProtoCol...........cooiiiiiiiiiee e 20-3
Parentheses Errors ProtOCON .. ..o s 20-4
Undefined FUNCLION T EFTOIS. ..ottt 20-4
DWIIM OPEIALION. .....ctiieieiieieteieie ettt ettt r e e enas 20-5
DWIM Correction: Unbound AtOMS..........cccoieiriininnineese e 20-6
Undefined CAR of Form ...........ccc.........
Undefined Function in APPLY..........
DWIMUSERFORMS ........ccccooiriiininininens
DWIM Functions and Variables................
Spelling Correction...........occovevveicienenene.
Synonyms..........
Spelling Lists
Generators for Spelling Correction
Spelling Corrector AlQOrithM ...t
Spelling Corrector Functions and Variables...........cc.ccocoveiiinennienciccen, 20-15
20, CLISP .
CLISP Interaction with User
CLISP Character Operators..........c.cccceueueee
Declarations...........
CLISP Operation
CLISP TranSIatioNS .........ccooeiiiiieieesie et
DWIMIFY oottt
CLISPIFY ottt
Miscellaneous Functions and Variables............cccoooiiiiiiiices 21-18
CLISP Internal CONVENTIONS ......ccoiiiiiiiiieieesee e 21-20
21. PerformancCe ISSUES ........cccccveieiiieiieie ettt ee s 22-1
Storage Allocation and Garbage Collection ..o 22-1
Variable BINAINGS .....cc.oiiiiiiee s 22-4
Performance MEASUFING .........ccoeiiiireiei it 22-5



BREAKDOWN

GAINSPACE ..ottt bbb bbb bbb bbb bbb bbbt
Using Data Types Instead of RecOrds...........coooeiiinniniiniicec e 22-9
Using Incomplete File NAmMES.........ccoiiiiiiieeee e 22-10
Using "Fast" and "Destructive” FUNCLIONS ..........ccoiiiiiiiiee e 22-10
22, PIOCESSES ....eeiiieiiiiie ittt b e 23-1
Creating and DesStroying PrOCESSES .........ccocereirienieerienisesieese e 23-1
Process Control Constructs
EVENTS ..o
IMIONITOTS ..o s
GlODAI RESOUICES. ..o
Typein and the TTY PrOCESS. ..ottt 23-9
SWItING the TTY PrOCESS .....ccveiiiiiiieeee e 23-9
Handling of INTErTUPLS ..o 23-11
Keeping the MOUSE ALIVE ..o 23-12
Process Status WINAOW...........coiiiniriiiiieee e 23-12
NoN-Process Compatibility .........ccoooiiiriiiiiiiie e 23-14
Volume 3 - I/O Reference
23. Streams and FIles ... 24-1
Opening and Closing File StreamsS...........ccoceieiinnienenee e 24-1
FIle INBMIES ..o 24-4
INncoMpPlete File NAMES ......cooiiii e 24-7
VErsion RECOGNITION ......c.oiuiiiiiiiiieieeieiese et 24-9
Using File Names Instead Of StreamsS.........ccoeveiiiininiiienc e 24-10
File Name Efficiency Considerations...........ccoccoveriiniincnnineiene e 24-11
Obsolete File Opening FUNCLIONS .........ccoiiiiinieniiee s 24-11
Converting Old Programs ..o 24-11
USING Files WIth PrOCESSES ......cooiiieiiiiiiiieceee e 24-12
File AtIrIDULES. ..o 24-12
Closing and Reopening FileS ... 24-15
Local Hard DiSK DEVICE ...t 24-16
FIOPPY DiSK DEVICE ...ttt 24-18
1/0 Operations To and From SEriNGS .......cooiiireieirireese e 24-22
Temporary Files and the CORE DEVICE.........ccooeereiireneenecsieseeeseee s 24-23
INULL DEVICE......coiiiircieireieeirsee et 24-24
Deleting, Copying, and Renaming Files..........ccocoeiiiiiiiiiiiiiec e 24-24
Searching File DIreCtOIIES........cooiiieiie e
LiSting File DIFECIOTIES .....cvieiiiiieiec et
FIlE SEIVEIS ..o

PUP File Server Protocols




Xerox NS File Server Protocols..........
Operating System Designations

LOGGING TN o
ADBNOrMal CoONAITIONS .......cvcviiiieii e
24. INPU/OULPUL FUNCHIONS ...oviiiiiiieiceee s
Specifying Streams for Input/Output FUNCLIONS ..........ccooiiriiniiinece 25-1
INPUL FUNCLIONS......coiiiiiiiice s
Output Functions .....
PRINTLEVEL
Printing NUMDEIS. ..o 25-10
User Defined Printing ... 25-12
Printing Unusual Data StrUCTUIES...........ccoiireiieierireeeeese e 25-13
Random ACCess File OPErations..........cccoiiiireriiirieiie et 25-14
Input/Output Operations with Characters and Bytes ..........c.ccccocevvieniiinenn 25-17
PRINTOUT ..ottt 25-17
Horizontal Spacing Commands..........cccceoiiriiiiininese e 25-19
Vertical Spacing ComMmMAaNGS ........cccooueiiiiiiniinee e 25-20
Special Formatting CoNtrols ..........ccooeeirniiiennee e 25-20
Printing SPecCifiCatioNS ........ccoviiiriei e 25-20
Paragraph FOIMAL .......c.coeiiiieiee e 25-21
RIGNE-FIUSNING ..o 25-21
(O7C] ) (=1 o T o o [ RSSO 25-22
INUMDEIING .ttt 25-22
ESCAPING T0 LISP ..ttt 25-23
User-Defined COMMANAS .........ccoorrririnrnsrrssss s 25-23
Special Printing FUNCLIONS .........cccoeiiieiiineensee e 25-24
READFILE and WRITEFILE .........cooviiiriirrsssssss s 25-25
REAA TADIES ... 25-25
Read Table FUNCHIONS. ... 25-26
SYNEAX CIASSES .....ecviiiiiiiiiiiiieieeieic bbb 25-26
REA MACTOS ...t 25-29
25. User Input/Output PaCKages ........ccccoveiieiiiieiieie e 26-1
1Y 0 1=Tod (] SRRSO 26-1
Calling the INSPECLON........ccvciicecececc e 26-1
Multiple Ways of INSPECLING.......cceviiviiieiiciseee e 26-2
INSPECT WINAOWS .....ooviiiiciciic et bbb 26-3
Inspect Window CommandS...........ccueiviiiiiiieiienecs e 26-3
Interaction with Break WINAOWS ... 26-4
Controlling the Amount Displayed During Inspection...........cc..ccceevvvenen. 26-4
INSPECE IMACTOS ...ttt
INSPECTWS ..ottt
PROMPTFORWORD
ASKUSER ..ottt




Format of KEYLST

OPLIONS ..t ettt sttt sb et b e e
OPEIALION ...ttt bttt
CoMPIELING @ KBY ...
SPECIAL KBYS ...ttt
Startup Protocol and Typeahead............ccocooiiiiiniiiiiineeee e 26-16
TTYIN TYPEIN EAITOF ...ttt 26-17
Entering INput With TTYIN ..o 26-17
Mouse Commands (INterlisp-D ONlY)......ccccoiiiiniiiniiiir e 26-19
Display Editing COMMANGS.........ccccoiruiiiiiiiriiseeecsee e 26-19
Using TTYIN for LiSp INPUL........ooiiiiiecee e 26-22
USETUI IMIBCTOS. ... 26-23
Programming With TTYIN ......ccoiiiiiiiee e 26-23
Using TTYIN as a General Editor ... 26-25
P2 HANAIEE .o s 26-26
REAA MACTOS ......ocviiieiiiieree e 26-27
ASSOMTEA FIAGS ...ttt 26-28
SPECIAl RESPONSES ...t et 26-29
DiISPIAY TYPES ... ettt 26-30
PrETEYPIINT. .ttt 26-31
ComMMENt FEALUIE ... 26-33
COMMENT POINTEIS ... 26-34
Converting CommeNnts t0 LOWEICASE .......ccccerieererinenieenieiee e 26-35
Special Prettyprint CONrolS...... ..ot 26-36
26. Graphics OUtput OPEratioNS .........ccoceieiiiiiinisieeee e
Primitive Graphics CONCEPLS ...c.oiviiiiiiiieriee s
POSITIONS ..o
REGIONS ...t
BITMIAPS. .ttt
TEXEUIES ..o
OpPening IMAagE SIFEAIMS. ..o
Accessing Image Stream FIelds ..o
Current Position of an Image SIream ...
Moving Bits Between Bitmaps With BITBLT .......ccccooiiiiniiiiirreceeieae
Drawing LiNES......c.cccviiiiniiiiiienesee e

Drawing Curves

Miscellaneous Drawing and Printing Operations
Drawing and Shading Grids........cc.cccoceorvieinneiniennns
Display Streams .........cccevvreieniireerese e

Font Files and Font Directories...........ccccoooevvivivieninennan,

FONE PIOTIIES ..ot et

IMAQGE ODJECES ...viviiiieeiietee ettt et
IMAGEFNS MEtNOAS ......coveviiiiiciece ettt




Registering Image Objects.........cccccovevrincennne.
Reading and Writing Image Objects on Files

Copying Image Objects Between WiNAOWS ...........cccoeeiviiieniiineincne

Implementation of Image Streams. ...t

27. WINAOWS @NA IMENUS ......ocviiiiieiiieiesie st see e nae s

Using the Window System.............c.ccoe.....

Changing the Window System

Interactive Display Functions...................

WMVINAOWS ...ttt bbbt et eb e
WiINAOW PrOPerties .......cocoiiiiiiiie st
Creating WINAOWS ..ot
Opening and Closing WINAOWS...........ccoeriniininneneeee s 28-11
Redisplaying WINAOWS ...........cooiiiiiiiiiinese e 28-12
ResShaping WINGOWS ..o 28-13
MOVING WINAOWS......cooiiiiiiieeee e 28-14
Exposing and Burying WiNAOWS ............ccooeoiiiiiinineneee e 28-16
Shrinking Windows iNt0 ICONS ... 28-16
Coordinate Systems, Extents, and Scrolling.........ccccoooevernnniennncieninns 28-18
Mouse ACtiVity iNn WINAOWS...........cceiiirieiininrese e 28-21
Terminal 170 and Page Holding..........ccccoonviiiinneieeeseesees 28-22
TTY Process and the Caret ... 28-23
Miscellaneous Window FUNCLIONS...........cccceiiriinneieeee e 28-24
Miscellaneous Window Properties...........cccoveerirneieninneienenseeesesieens 28-25
Example: A Scrollable Window ... 28-26

IMIBINIUS ..ot bbb 28-28
MENU FIEIAS ... 28-29
Miscellaneous Menu FUNCLIONS.........ccco i 28-32
Examples Of MEeNU USE.......cccoviiirireiieeess e 28-32

ALACHED WINAOWS ..ottt 28-34
Attaching Menus to WINAOWS...........ccccerirreiinneieneee e 28-37
Attached Prompt WINAOWS ... 28-38
Window Operations and Attached Windows.............cccovvvienneinncriniennn. 28-39
Window Properties of Attached Windows ..., 28-41

28. Hardcopy FaCHITIES .......ccooiiiiiiieeee e 29-1

Hardcopy FUNCLIONS ......ccoouiiiiicicc et 29-1

Low-Level Hardcopy Variables ... 29-4

29. Terminal INPUt/OULPUL ........cooiiiiiiiiie e 30-1

INTErTUPL ChAaraCLErS. ..o s 30-1

TermiNal TADIES ..o 30-4
Terminal SYNtaX ClIaSSES.........ccviiviiiriiieiriiee e 30-4
Terminal Control FUNCLIONS..........ocoiiieiiie e 30-5
LiN@-BUFfEriNG ....c.eovivieiirccee e 30-7

10



30. Ethernet

Dribble Files...............
Cursor and Mouse

Changing the Cursor IMage ..ot s 30-11
Flashing Bars 0N the CUISOK ...t 30-13
CUISOF POSITION ... 30-13
MOUSE BULLON TESTING ..ottt 30-14
Low-Level MouSe FUNCLIONS...........coeiiicieecseee e 30-15
Keyboard INterpretation ... 30-15
DISPIAY SCIEEN ...ttt 30-18
Miscellaneous Terminal 17O ..o 30-19

Ethernet ProtOCOIS. ..o s
ProtoCOl LAYEIING .....cccviiiieiiiiiieieeese e
Level Zero ProtOCoIS. ...
Level ONe ProtoCOIS. ...
Higher LeVel ProtOCOIS ........ccociiiiiiiiee s
Connecting Networks: Routers and Gateways .........c.ccocoeeeeneinenecnieens
Addressing Conflicts with Level Zero Mediums...........ccocoovviininnincens
RETEIENCES ...t

Higher-Level PUP ProtocOl FUNCLIONS ...........cooeiiiiiiiiieeec s

Higher-Level NS Protocol FUNCLIONS ..ot
Name and Address CONVENTIONS ...
Clearinghouse FUNCLIONS ..o
NS PRINTING ottt
SPP Stream INTErface ..o
Courier Remote Procedure Call Protocol............cccoveeimeiiicciinccinnns

Defining Courier Programs ...
Courier Type Definitions .......ccccocoeirrneiiniieieneee e
Pre-defined TYPES ..o
CONSLIUCIEA TYPES ...ttt
User Extensions to the Type Language........ccccoevvvererneencrennenen.
Performing Courier Transactions ..........cccccoveerennneierseienenennenens
Expedited Procedure Call .........c.occeiiriniiinseienseeesse e
Expanding RiNg BroadCast............cccooerrreirinnenennseienese e
Using Bulk Data Transfer...........ccccooeenene.
Courier Subfunctions for Data Transfer...
Level One Ether Packet FOrmat ..........cccooovvririnieiriene.
PUP Level One Functions....................
Creating and Managing Pups
SOCKELS ..o
Sending and Receiving Pups.......
Pup Routing INfOrmMation ...
Miscellaneous PUP ULIIITIES ...
PUP Debugging AiS ........ceiiiiirieiieieerese e

11



NS Level One Functions.........ccccccoeevreenne.
Creating and Managing XIPs

NS SOCKELS ...
Sending and ReCeiVINg XIPS .......c.ocoiiiiiiiieeee e
NS Debug@ing AdS ....c..coiiiiiee e
Support for Other Level One ProtoCols.........coccviiiiineieniineneeeeeec e 31-29
The SYSQUEUE MeCh@niSIM ......cccccviiiiiiiieieie s 31-31
GHOSSAIY ..ot GLOSSARY-1
FNABX .. et INDEX-1

12



[This page intentionally left blank]

13



