A. Hardware

UNIX runs on a DEC PDP11/40*, 11/45 or 11/70 with at least theAfisipequipment:

48K to 124K vords of managed memory: parity not used,

disk: RP03, RP04, RKO5(preferably 2) or egient,

console typeriter,

clock: KW11-L or KW11-P

extended instruction set KE11-E, on 11/40 only
The system is normally distaibed on 9-track tape or RK05 packs.
The folloving equipment is strongly recommended:

communications controllers such as DL11, DC11 or DH11,

full duplex 96-character ASCII terminals,

9-track tape, ondra disk for system backup.
The minimum memoryanddisk spacespecifiedis enoughto run andmaintainUNIX. More will be neededo keep
all sourceon line, or to handlea large numberof users big databasesdiversified complement®f devices,or large
programs. UNIX doesswappingand reentrantsharingof usercodeto minimize main memoryrequirements.The
resident code of NiX occupies 20-22K depending on configuration.

An 11/40is not advisablefor heary floating point work, asUNix on this hardware usesinterpretedl11/45floating
point.

B. Software

All the programsavailable asUNix commandsarelisted. Every command,including all options,is issuedasjust
oneline, unlessspecificallynotedas“interactive”. Interactve programscanbe madeto run from a preparedscript
simply by redirecting input.

File processinggommandghat go from standardnput to standardutputare notedasusableasfilters. The piping
facility of the Shell may be used to connect filters directly to the input or output of other programs.

Commercially distributed UNix normally excludes software listed in Section5, “Typesetting. Source code is
included &cept as noted.

1 Basic Softwale

This packagencludestime-sharingoperatingsystemwith utilities, machinelanguageassembleand the compiler
for the programminglanguageC—enoughsoftware to write and run nev applicationsandto maintainor modify
UNIX itself.

1.1 Operating System

0 UNIX The basicresidentcodeon which everything elsedepends.Supportsthe systemcalls, and main-
tains the file system. A general descriptionof UNIX design philosoply and systemfacilities
appeared in the Communications of theM, July, 1974. Furthercapabilities include:

» Automatically supported reentrant code.

« Separate instruction and data spaces on 11/45 and 11/70.

« “Group” access permissions allocooperatve projects, with @erlapping memberships.
* Timerinterrupt sampling and interprocess monitoring forudging and measurement.

0 Manual Printed manuals for ix and all its softare, &cept where other manualsit.
* UNIX Programmes Manual.
* The WNIx Time-Sharing System, reprint setting forth design principles.
* UNIx for Beginners.



0 (DEV)

o BOOT
0 Manual

0 MKCONF

0 Manual

All 1/O is logically synchronousNormally, invisible buffering makesall physical recordstructure

transparentind exploits the hardware’s ability to do overlappedl/O. Unbuffered physical record

I/O is available for unusualapplications.Drivers for thesedevicesareavailable; otherscanbe eas-

ily written:

» Asynchronous integices: DC11, DH11, DL11Support for most common ASCII terminals.

» Synchronous intedice: DP11.

» Automatic calling unit inteefce: DN11.

e Line printer: LP11.

* Magnetic tape: TU10 and TU16.

* DECtape*: TC11.

* Paper tape: PC11.

* Fixed head disk: RS11, RS03 and RS04.

* Pack type disk: RP03 and RP04,one or more logical devices per physical device, minimum-
lateny seek scheduling.

« Cartridge-type disk: RK05, one or moreygital devices per logical dece.

* Null device.

* Physical memory of PDP11, or mapped memory in resident system.

* Phototypesetter: Graphic Systems System/1 through DR11C.

* Voice synthesizer: ®TRAX* through DC11.Includes DUCHTONE® input.

Procedures to getNuX up on a nai&d machine.

Setting up Wix.

Tailor device-dependensystemcodeto hardware configuration. Other changessuchas optimal
assignmenbf directoriesto devices,inclusionof floating point simulator or installationof device
namesn file systemcanthenbe madeat leisure. (As distributed, UNIX canbe broughtup directly

on ary acceptable CPU with grecceptable disk, ansufficient amount of core and either clock.)

Printed manual on setting upnX.

1.2 User Access Contl

0 LOGIN

0 PASSWD

0 NEWGRP

Sign on as a meuser

* Verify passwrd and establish useinhdividual and group (project) identity
« Adapt to characteristics of terminal.

« Establish vorking directory

* Announce presence of mail (from MAIL).

« Publish message of the day

» Start command interpreter or other initial program.

Change a passwd.
* User can change hisva passwrd.
 Passvords are kpt encrypted for better security

Change wrking group (project) Protects aginst changes to unauthorized projects.

1.3 File Manipulation

O CAT

Concatenat®ne or morefiles onto standardoutput. Particularly usedfor unadornedrinting, for
inserting data into a pipeline, and farflering output that comes in dribs and drabs.
» Usable as filter



0 OPR

O SPLIT

OED

0 Manual

oDD

oSTTY

Print files with title, date, and page number verg page.
* Multicolumn output.

* Parallel column mege of seeral files.

* Usable as a filter

Off line print. Spools arbitrary files to the line printer
* Usable as a filter

Split a lage file into more manageable piecésoccasionally necessary for editing (ED).

Interactize context editor Canwork on singlelines, blocksof lines, or all pattern-selectelinesin
agiven range.
* Finds lines by number or pattern.
* Random access to lines.
« Add, delete, change, cppr move lines.
« Permute or split contents of a line.
* Replace one or all instances of a pattern within a line.
» Combine or split files.
* Escape to Shell (Mx command language) during editing.
* Patterns may include:
specified characters,
don't care characters,
choices among characters,
repetitions of abee,
beginning of line,
end of line.
* All operations may be done globally oresy pattern-selected line in avgnh range.

Introductory manual for ED.
Physical file format translatpfor exchanging data with foreign systems, especially OS/360.

Setsup optionsfor optimal control of a terminal. In sofar asthey are deduciblefrom the input,
these options are set automatically by LOGIN.

* Half vs. full duple.

« Carriage return+line feed vs.wkne.

* Interpretation of tabs.

* Parity.

* Mapping of upper case toser.

* Raw vs. edited input.

* Delays for tabs, mdines and carriage returns.

1.4 Manipulation of Directories and File Names

ORM

OLN

oMV

0 CHMOD

0 CHOWN

Remaweafile. Onlythe name goesaay if any other names are ligd to the file.
“Link’’ another name (alias) to awisting file.

Move afile.
» Used for renaming files or directories.

Change permissions on one or more filEgecutable by files’ wner

Change wner of one or more files.



0 MKDIR

0 RMDIR

0 CHDIR

O FIND

0o DSW

Make a new directory.
Remae adirectory,
Change wrking directory

Prowl the directory hierarchfinding every file that meets specified criteria.
* These criteria are understood:
spelling of name matches avg pattern,
creation date in géen range,
date of last use ingen range,
permissions,
owner,
characteristics of dece files,
boolean combinations of ab®
» Any directory may be considered to be the root.
* Specified commands may be performed eerefile found.

Interactively step through a directargleleting or leeping files.

1.5 Running of Programs

O SH

olF

0 GOTO

O WAIT

o EXIT

0o ECHO

O SLEEP

0 NOHUP

O NICE

The Shell, or commandanguagenterpreter Provides “background’ and macrocapabilitywhen
run with a file of commands as input.
« Any executable object file is automatically a command.
* Redirect standard input or standard output.
* Operators to compose compound commands:
‘" for sequential &ecution,
‘' for functionalcompositionwith outputof onecommandaken directly asinputto another
running simultaneously
‘&’ for asynchronous operation,
parentheses for grouping.
« Substitutable ajuments.
« Construction of agument lists from all file names satisfying specified patterns.
« Collects command usage statistics.

A conditional statement for Shell programs.

* String comparison.

* Querying file accessibility

A *“‘go-to” statement for Shell programs.

Wait for termination of asynchronously running processes.

Terminate a Shell programJseful with IE

Print remainderof commandine. Useful for diagnosticor promptingdatain Shell programs.or
for inserting data into a pipeline.

Suspend>ecution for a specified time.
Run a command immune to hanging up the terminal.

Run a command in Ve (or high) priority



0 CRON A table of actions to be tak at specified times.
* Actions are arbitrary Shell (SH) scripts.
« Times are conjunctionsof month, day of month, day of week, hour and minute. Rangesare
specifiable for each.

OTEE Pass data between processes anertla copy into a file. Used as a filter
1.6 Status Inquiries

oLS List the names of one,\&&al, or all files in one or more directories.
* Alphabetic or temporal sorting, up orvaw
« Optional information: size, owner, group, datelast modified, datelast accessedpermissionsij-
node number

O FILE Tries to determinewhatkind of informationis in a file by consultingthe file systemindex and by
reading the file itself.

0 DATE System date routineé-as considerable kmdedge of calendric and horological peculiarities.
« Print present date, day of week, local time.
* May set Wix’'sidea of date and time.

O DF Report amount of free space on file systemiods.
oDuU Print a summary of total space occupied by all files in a higrarch
0o WHO Tell who's on the system.

« List of presently logged in users, ports and times on.
« Optional history of all logins and logouts.

oPS Report on all actie processes attached to a terminal.
« Gives dl commands beingxecuted.
« Can also report on other terminals.
» Extended status informatiowalable:
state and scheduling info,
priority,
attached terminal,
what it’s waiting for,

size.
oTTY Find name of your terminal.
o PWD Print name of your wrking directory
0O PFE Print type of last floatingxeeption.

1.7 Backup and Maintenance

0 MOUNT Attach a device containinga file systemto the tree of directories. Protectsagninst nonsense
arrangements.

OUMOUNT  Remoe thefile systemcontainedon a device from thetreeof directories. Protectsagainstremov-
ing a lusy deice.

0 MKFS Make anew file system on a déee.



oTP

o DUMP

0 RESTOR
oSuU

0 DCHECK

O ICHECK
0 NCHECK

OCLRI

O0SYNC

1.8 Accounting

Manage file arclvies on magnetic tape or DEC tape.
« Collect files into an archie.

« Update DECtape arche by date.

* Replace or delete DECtape files.

* Table of contents.

* Retrieve from archve.

Dump the file system stored on a specifiedade selectiely by date, or indiscriminately
Restore a dumped file system, or selebtiretrieve parts thereof.
Temporarily becomehe superuserwith all therightsandprivilegesthereof. Requiresa passverd.

Check consisteryoof file system.
 Gross statistics:
number of files,
number of directories,
number of special files,
spaced used,
space free.
* Report of duplicate use of space.
« Retrieval of lost space.
* Report of inaccessible files.
» Check consistencof directories.
« List names of all files.

Peremptorilyexpungeafile andits spacefrom afile system.Usedin puttingdamagedile systems
together agin.

Force all outstanding 1/0 on the system to completiosed to shut den gracefully

Theseroutinesusefloating point. Thetiming informationon which the reportsarebasedcanbe manuallyclearedor
shut of completely

OAC

OSA

Publish cumulatie connect time report.
 Connect time by user or by day
« For all users or for selected users.

Publish Shell accounting repoiGives usage information on each commanxéaaited.
* Number of times used.

« Total system time, user time and elapsed time.

» Optional averages and percentages.

« Sorting on \arious fields.

1.9 Inter-user Communication

O MAIL

OWRITE

OWALL

Mail a messagé¢o oneor moreusers. Also usedto readanddisposeof incomingmail. The pres-
ence of mail is announced by LOGIN.

Establish direct terminal communication with another.user



0 MESG

Inhibit receipt of messages from WRITE anéM\.

1.10 Basic Pogram Development Package

A kit of fundamentaprogrammingtools. Someof theseutilities are usedasintegral partsof the higherlevel lan-
guages described belo

OAR

OAS

0 Manual

O Library

0 (LIBP)

0 Manual

oDB

oOoD

Archive and library maintainer Combinesseveral files into onefor housekepingefficiengy. Ar-
chivefiles are used by the link editor LD as libraries.

* Create nes archive.

« Update archie by date.

* Replace or delete files.

* Table of contents.

* Retrieve from archve.

Assembler Similar to FAL-11, but different in detail.
« Creates object program consisting of
code, possibly read-only
initialized data or read-write code,
uninitialized data.
« Relocatable object code is directlyeeutable without further transformation.
« Object code normally includes a symbol table.
* Combines source files.
« Local labels.
« Conditional assembly
« ““Conditional jump” instructionsbecomebranchesor branchesplus jumps dependingon dis-
tance.

Printed manual for the assembly language.

The basic run-time libraryThese routines are used freely by all system soéw
 Formatted writing on standard output.

* Time corwersions.

* Corvert integer and floating numbers to ASCII and viezsa.

 Elementary functions: sin, cos, logkpe atan, sqrt, amma.

* Passvord encryption.

* Quicksort.

« Buffered characteby-character 1/O.

* Random number generator

* Floating point interpreter for 11/49and non-floating point machines.

An elaborated 1/O libraty
 Formatted input and output.
* Ability to put characters back into input streams.

Printed manual for LIBP

Interactize post-mortemdelugger Works on coredumpfiles, suchasareproducedby all program
aborts, on object files, or onyaarbitrary file.

* Symbolic addressing of files thatyesymbol tables.

« Octal, decimal or ASCII output.

* Symbolic disassembly

* Octal or decimal patching.



oLD

0O NM

O SIZE

OSTRIP

o TIME

0 PROF

octal or decimal by ards,

octal by bytes,

ASCII,

opcodes,

hexadecimal,

ary combination of the ahe.
* Range of dumping is controllable.

Link edit. Combine relocatable object filelsert required routines from specified libraries.
« Resulting code may be sharable.
 Resulting code may ka separate instruction and data spaces.

Printthe namelist(symboltable)of anobjectprogram. Providescontrol over the styleandorderof
names that are printed.

Report the core requirements of one or more object files.

Remae the relocation and symbol table information from an object fileve gmce.

Run a command and report timing information on it.

Constructa profile of time spentper routine from statisticsgatheredby time-samplingthe execu-

tion of a program.Uses floating point.
« Subroutine call frequerycand average times for C programs.

1.11 The Pogramming Language ‘C"’

oCcC

O Manuals

O CDB

Compile and/orlink edits programsin the C language.The UNIX operatingsystem,mostof the
subsystems and C itself are written in C.
« Full general purpose language designed for structured programming.
« Data types:
character
integer,
float,
double,
pointers to all types,
arrays of all types,
structures of all types,
functions returning all types.
« Operationsintendedto give accessto full machinefacility, including to-memoryoperationsand
data-sensitie pointer arithmetic.
* Macro preprocessor for parameterized code and inclusion of standard files.
« All procedures recungg, with parameters byalue.
* Natural coercions.
 True compiled object code capitalizing on addressing capability of the PDP11.
* Runtime library gves access to all systenadilities.

Printed manual and tutorial for the C language.

An interactive delbugger tailored for use with C.
* Usable in real time or post-mortem.
» The deluggeris a completelyseparat@rocesdrom the detuggee. No delugging codeis loaded
with detuggee.
« Prints all kinds of data in natural notation:
character



double,

machine instructions (disassembled).
 Stack trace andalult identification.
* Breakpoint tracing.

2 Other Languages

2.1 FORTRAN

oFC

0 Manual

Compileand/orlink-edit FORTRAN |V programs.Objectcodeis “threaded’. Reliesheaily on
floating point.
« Idiosyncracies:
free form, laver-case source code,
no arithmetic statement functions,
unformatted I/O requires record lengths agree,
no BACKSPFACE,
no P FORMA control on input.
* Handles mied-mode arithmetic, general subscripts and general DO limits.
* 32-bit intgger arithmetic.
* Free format numeric input.
« Understands these nonstandard specifications:
LOGICAL*1, *2, *4,
INTEGER*2, *4,
REAL*4, *8,
COMPLEX*8, *16,
IMPLICIT.

““Ratfor”, a preprocessor that adds rational control structl@aeCeto FORTRAN.
« Else, for while, repeat...until statements.

* Symbolic constants.

« File insertion.

« Compound statements.

* Can produce genuine FORAN to carry avay.

Printed manual for Ratfor

2.2 Other Algorithmic Languages

0O BAS

An interpreter similar in style to BASIC, that allows immediateexecution of unnumberedstate-
ments, or deferredkecution of numbered statements.
» Statements include:
comment,
dump,
for...net,
goto,
if...else.. fi,
list,
print,
prompt,
return,
run,
save.
« All calculations double precision.
* Recursve function defining and calling.
« Builtin functions include log,»®, sin, cos, atn, int, scabs, rnd.



oDC Programmableeverse Polishdeskcalculator Hasnamedstoragdocationsaswell ascorventional
stack for holding intgers or programs.
 Unlimited precision decimal arithmetic.
 Appropriate treatment of decimal fractions.
« Arbitrary input and output radices, in particular binagtal, decimal and h@decimal.
 Operators include:
+-*/
remainderpower, square root,
load, store, duplicate, clear
print, enter program k&, execute.
* Usable as a filter

0BC A C-likeinterface to the desk calculator DC.
« All the capabilities of DC with a highalel syntax.
* Arrays and recurgé functions.
* Immediate ealuation of epressions andvaluation of functions upon call.
* Arbitrary precision elementary functionsqe sin, cos, atan,J
* Go-to-less programming.
* Usable as a filter

O Manual Printed manual for BC.
0 SNO An interpreter ery similar to SNOBOL 3.
* Limitations:

function definitions are static,
pattern matches arenadys anchored,
no huilt-in functions.

* Usable as a filter

0 Manual Reprint of basic article.
2.3 Macroprocessing

0 M6 A general purpose macroprocessor
« Stream-oriented, recognizes macrogwhere in tet.
* Integer arithmetic.
» Usable as a filter

O Manual Printed manual for M6.
2.4 Compilercompilers

OTMG A classicaltop-davn compilercompilerlanguage.Providesa formalismfor syntax-directedrans-
lation. Produceslriving tables to be loaded with a standard interpreter
 Resulting compilers can Wiaarbitrary tables &pt in paged secondary store.
* Integer arithmetic capability
* Syntactic function capability (similar to ALGOL 68 metaproductions).

0 Manual Printed manual for the TMG compitarriting system.
0 YACC An LR(1)-basedcompilerwriting system. During execution of resultingparsersarbitrary C-lan-
guage, Ratfor or FORRAN functions may be called to do code generation or semantic actions.

* BNF syntax specifications.
« Handles precedence relations.

10



0 Manual Printed manual for theACC compilerwriting system.
3 Word Processing

0 ROFF A typesettingprogramfor terminals. Easy for nontechnicalpeopleto learn, and good for most
ordinary kinds of documentgnput consists of data lines interratkwith control lines, such as

« Justification of either or both mgins.
» Automatic lyphenation.
* Generalized running heads and feet, wittneodd page capabilithumbering, etc.
« Definable macros for frequently used control sequences (no substitutabtesats).
* All 4 mamgins and page size dynamically adjustable.
* Hanging indents and one-line indents.
* Absolute and relate parameter settings.
« Optional legal-style numbering of output lines.
» Multiple file capability

0 CREF Make cross-referencéstings of a collectionof files. Eachsymbolis listed togethemwith file, line
numberand text of each line in which it occurs.
« Assembler or C language.
» Gathering or suppressing references to selected symbols.
« Last symbol defined may replace line number
« Various vays to sort outputvailable.
* Selective print of uniquely occurring symbols.

O INDEX Make cross-reference indes of English text.
« Handles lists of specific indgerms or &cluded terms.
« Handles wrds typhenated across lines.
« Understands TABFF and N®FF output, so canagher references according to final pagination.
 Output capabilities lik CREFE
* Frequeng counts.

0 FORM Form letter generatar Remembersary number of forms and stock phrasessuch as namesand
addressesOutputusually intended to be®FFed.
» Anything that is typed in can be remembered for later use.
* Runs interactiely, querying only for those items that are not in its memory
* Any item may call for the inclusionof otheritems. For example,full name,addressfirst name,
title, etc., may be separately reted from one namesdy.

O FED Editor for the memoryusedby FORM. Extractary item,turnit over to context editor ED for edit-
ing, and put it back when done.
* List names of selected items.
* Print contents of selected item.

0 SORT Sort or mege ASCII files line-by-line.
« Sort up or devn.
* Sort lexicographically or on numericel.
» Multiple keyslocated by delimiters or by character position.
* May sort upper case together withvér into dictionary order
* Usable as a filter

0 UNIQ Collapse success duplicate lines in a file into one line.
* Publishes lines that were originally unique, duplicated, or both.

11



OoTR

o DIFF

o COMM

o CMP

0 GREP

oWwcC

oTYPO

0o GSl

o CoOL

4 Novelties

Do one-to-one character translation according to an arbitrary code.
* May coalesce selected repeated characters.

* May delete selected characters.

* Usable as a filter

Report line changes, additions and deletions necessary to bdffigesvinto agreement.
* May produce an editor script to a@rt one file into another

Identify commonlinesin two sortedfiles. Outputin up to 3 columnsshaws lines presentin first
file only, present in both, and/or present in second.only

Compare tw files and report disagreeing bytes.

Print all lines in a file that satisfy a pattern of the kind used in the editor ED.
* May print all lines thatdil to match.

* May print count of hits.

* Usable as a filter

Count the lines andwords’ (blank-separated strings) in a file.
* Usable as a filter

Find typographicakrrors. Statisticallyanalyzesall thewordsin atext, weedsout several thousand
familiar ones,andpublisheghe restsortedso thatthe mostimprobablyspelledonestendto come
to the top of the list.

Simulate Model 37 dletype &cilities on GSI-300, BSI and other Diablo-mechanism terminals.
* Gives half-line and reerse platen motions.

« Approximates Greek letters and other special charactengebstriking.

* Usable as a filter

Canonicalize files with k&rse line feeds for one-pass printing.
* Usable as a filter

Source code foragme-playing programs is not disuiied.

0 SPEAK

0 CHESS

oBJ

oCuBIC

0o MOO

0o CAL

Driver for Vocal Interfices VOTRAX speech synthesizeReads input tet and utters it.

* Associatve memoryallows pronunciatiorrulesfor whole words or word fragmentsto be added,
changed, deleted or queried.

« Can use dierent memories for dérent languages.

* Usable as a filter to makhe output of ayother program audible.

This chess-playingrrogramscoredl-2-1and3-0-1in the 1973and 1974 ComputerChessCham-
pionships.

A blackjack dealer
An accomplished player of4x4 tic-tac-toe.
A fascinating numbeguessing gme.

Prints a calendar of specified month and year

12



oTTT A tic-tac-toe program that learnf.never makes the same mistakwice.

o QuUIZ Tests your knwledge of Shaéispeare, Presidents, capitals, etc.
o WUMP Hunt the wumpus, thrilling search in a dangerow®.ca
5 Typesetting

This software is distrilnted separately as an enhancementx U
5.1 Formatters

High programmingskill is requiredto exploit the formatting capabilitiesof theseprogramsalthoughunskilled per
sonnelcaneasilybe trainedto enterdocumentsaccordingto cannediormats. Terminal-orientedandtypesetteiori-
ented formatters are digiently compatible that it is usually possible to define interchangeable formats.

0 NROFF Advancedtypesettingfor terminals. Style similar to ROFF but capableof much more elaborate
feats of formatting, at a price in ease of use.
* All ROFF capabilities\ailable or definable.
« Completely definable page formasjed to dynamically plantednterrupts’ at specified lines.
* Maintainsseveral separatelydefinabletypesettingervironments(e.g. onefor body text, onefor
footnotes, and one for unusually elaborate headings).
« Arbitrary number of output pools can be combined at will.
« Macros with substitutableguments, and macrosviscable in mid-line.
« Computation and printing of numerical quantities.
« Conditional execution of macros.
* Takular layout &cility.
« Multicolumn outputon terminalscapableof reverseline feed,or throughthe postprocessaCOL.
* Usable as a filter

0 Manual Printed manual for NEFFE

O TROFF Advancedphototypesettingor the Graphic SystemsSystem/1. Provides facilities like NROFF,

augmented as folles. ThisSummary vas typeset by TBFE

* Vocahulary of seeral 102-character fonts (4 simultaneously) in 15 sizes.

* Positions expressiblein inches,centimetersems, points, machineunits or arithmeticcombina-
tions thereof.

* Access to charactevidth computation for unusually di€ult layout problems.

* Overstrikes, liilt-up braclets, horizontal andertical line draving.

» Dynamic relatie or absolute positioning and size selection, globally or at the charaegkr le

« Terminal outputfor roughsamplingof the product,usuallyneedsa wide platen. Not a substitute
for NROFF

» Usable as a filter

0 Manuals Printed manual and tutorial for TFF

0 EQN A mathematicaltypesettingpreprocessofor TROFFE Translateseasily readableformulas, either

in-line or displayed, into detailed typesetting instructiofsrmulas are written in a style &khis:
sigma sup 2 "="1ver N sum from i=1to N (x sub i - x bar ) sup 2

which produces this:
o2 = Midi(xi —X)2

< Automatic calculation of size changes for subscripts, sub-subscripts, etc.

« Full vocahulary of Greek letters, such asfgma’, ‘GAMMA.

< Automatic calculation of lge braclkt sizes.

13



0 Manual

0 NEQN

OTBL

oMS

« Diacriticals: dots, double dots, hats, bars.
« Easily learned by nonprogrammers and mathematical typists.
* Usable as a filter

Printed manual for EQN.

A mathematicatypesettingoreprocessofor NROFFE Preparesdormulasfor displayon Model 37
Teletypes with half-line functions and 128-character font.

« For Diablo-mechanism terminals, filter output through GSI.

» Same &cilities as EQN within graphical capability of terminal.

A preprocessofor NROFF/TROFF thattranslatesimpledescriptionf tablelayoutsandcontents
into detailed typesetting instructions.

« Computes column widths.

* Handles left- and right-justified columns, centered columns and decimal-point alignment.
* Places column titles.

A standardized manuscript layout for use with®RE/TROFFE
« Page numbers and draft dates.

« Cover sheet and title page.

» Automatically numbered subheads.

« Footnotes.

« Single or double column.

« Paragraphing, display and indentation.

* Numbered equations.

5.2 WNIx Programmer’s Manual

0 MAN

0 Manual

Print specified manual section on your terminal.

Machine-readableersion of the Blix Programmes Manual.

« System @erview.

¢ All commands.

* All system calls.

« All subroutines in assemb]&® and FOR'RAN libraries.

« All devices and other special files.

* Formats of file system and kinds of files knoto system softare.
* Boot procedures.

May, 1975

* DEC, PDPandDECtapeareregisteredirademark®f Digital EquipmentCorporation. VRAX is aregisteredtrade-
mark of \bcal Interce Dvision, Federal ScveWorks.

0o GSl

O CoOL

Simulate Model 37 dletype &cilities on GSI-300, BSI and other Diablo-mechanism terminals.
* Gives half-line and reerse platen motions.

« Approximates Greek letters and other special charactengehstriking.

* Usable as a filter

Canonicalize files with k&rse line feeds for one-pass printing.
* Usable as a filter
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