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ABSTRACT

Many changes have been made to the Text Processing Software for the UNIX™ Release 3.0
(approximately 140 maintenance requests have been resolved). This memorandum summarizes
these changes and addresses five major areas: Programmer’s Workbench Memorandum Macros
(PWB/MM), nroffl troff, UNIX User’s Manual Entry Macros, new facilities, and miscellaneous
text software.

Items of particular note are: changes made to PWB/MM for conformance to the BTL Office
Guide and to include features developed outside Department 3646, changes to nrofi7 rroff for
improved efficiency, the nroff bold and italic feature, an escape feature to allow UNIX
command execution from within nroff7 troff text, additional terminal driving tables, and changes
to improve portability.

The software described in this memorandum is now beginning system testing and is subject to
change prior to general availability of UNIX Release 3.0.

O
o)
o]
<
-
o

. Archer

. Bruno

. Colabraro

. Hall

. Harvey

. Knudsen

. Mets

. O’Conor

. Reed

. Richardson
. Richardson
. Rouse
M Scanlon

K. E. Welton

E. B. Winfield
UNIX Commands & Text Processing Group
364 Supervision

“ORWEIROVPOERE
zUU>urmZU>>m




UNPL /S9¢

Bell Laboratories Cover Sheet for Technical Memorandum
‘ The information contained herein is for the use of employees of Bell
Laboratories and is not for publication (see GEI 13.9-3)

. Title: Recent Changes to C Date: October 2, 1979
Other Keywords: programming languages TM: 79-3621-2
UNIX(TNM)
o
Author(s) Location Extension Charging Case: 494861-60
B. R. Rowland IH 4140 Filing Case: 40125

ABSTRACT

The C programming language is currently in widespread
use across Bell Laboratories. It is the primary pro-
gramming language (along with FORTRAN 77) on computers
using the UNIX(TM) operating system and is available on
many other general purpose computers such as the IBM
System/370 with TSS and 0S, the 1Intel 8086, and
Honeywell HIS-6080 with GCOS. C is implemented for

. several of the processors produced by the Bell System
including MAC-8 and 3B-20. C is a language with a
flexible variety of both control and data structures as
well as low level data access primitives. Recently C
has evolved to meet new Bell Laboratory needs.

This memo describes recent enhancements to the C
language that are not currently documented. These
include:
- structure assignment
- structure valued functions
. - structure valued parameters
- enumerations
- non-unique structure and L;nion members
= fully qualified structure and union references
. Examples of all the above are given. {ENT CONTAINS PROPRIETARY
ngrﬁ\g&%r! OF BCLL TELETIIONE LABORATORI

AND I3 NOT TQ BT REPRCDUCED CR PUBLISHED
WITHOUT BELL LABORATORIES APPROVAL,

Pages Text: 8 Other: 1 Total: g

No. Figures: 0 No. Tables: 0 No. Refs.: 8

E-1832-U(3-76)SEE REVERSE SIDE FOR DISTRIBUTION LIST




ng taxon

:di’in

iraged.
following

donal con-

-2 (@

rofessional
, 7. Occup.

7D

SOFTWARE—PRACTICE AND EXPERIENCE,

Experiences with the

Department of Computer Science, Unive

The UNIX* Time-sharing System has b«
1975, and favourable experience has l¢
teaching and research. It has proved

usable in a situation where staffing level
the teaching of Computer Science, is n

KEY WORDS UNIX Time-sharing Computer

I
There is a commonly held view, consi
software obtained for free is likely to be
of New South Wales negotiated a lice
Company of New York at the end of 1'
as to what might result. Certainly we ¢
occurred in our local computing practic
the Department of Computer Science,
University of New South Wales. On o
only an effective software tool, but a
University.

The UNIX time-sharing system, for -
paper,’ or better, seen the recent issue
UNIX system, was written at Bell Lab
class of computers. This time-sharing s
of its first users, who happened also to
proved to be convenient and effective fc
a large PDP11/70 configuration, the [
response time becomes unacceptable (ar
are intolerant of response times that us
The UNIX system may also be used et
be run on a small PDP11/34 in single us

Western Electric distributes UNIX s
There is no publicity and new releases
larly. (More than 3 years after the rel
seventh edition had still not appeared
success in the face of a policy of ben:

* UNIX is a trademark of Bell Laboratories.

0038-0644/79/0909-0701$01.00
© 1979 by John Wiley & Sons, Ltd.

s

‘OL. 9, 701-709 (1979)

JNIX Time-sharing System
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ty of New South Wales, Kensington 2033, Australia

UMMARY

a in use at the University of New South Wales since
to its widespread adoption on campus for both
ry adaptable to the university’s needs, and very
are critically low. One important application area,
v firmly based upon the use of the UNIX system.

ience

TRODUCTION

:nt with this author’s own early experiences, that
orth what one has paid. Thus when the University
e for UNIX software from the Western Electric
4, there was no particular expectation on our part
{ not anticipate the major changes that have since
This paper is a personal account, by a member of
f some of the recent history of computing at the
campus the UNIX system has proved to be not
agent of technical and social change within the

2se who have not yet read Thompson and Ritchie’s
the Bell System Technical Journal® devoted to the
atories to run on the larger models of the PDP11
stem was designed very much for the convenience
its designers and implementers. In practice it has
all its users, be they novice or expert. Running on
VIX system can serve up to 40 users before the
it may be noted that most users of UNIX systems
's of some other systems would consider normal).
ctively on much smaller computers. In fact, it can
mode to make a very attractive personal computer.
tware without warranty or any after-sales support.
1tside the Bell System are made only very irregu-
se of the sixth edition of the UNIX system, the
That a software package can achieve fame and
1 neglect argues for its being something special.
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UNIX ™ OPERATING SYSTEMS BIBLIOGRAPHY

This bibliography lists the current documents on the various UNIX operating systems which
are available from the Bell Laboratories Computing Information Libraries. The bibliography
contains a subject section, a permuted title index, 2 listing by UNIX number, and an author

index.

A limited number of these documents are approved for release outside the Company. Please
refer outside requests for such documents to the Murray Hill Computing Information Library.

C. L. Scheiderman MH X6058
January 1982

FOR BELL LABORATORIES USE ONLY
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The UNIX™ Programming Environment

BRIAN W. KERNIGHAN
Beil Laborarwories. Murray Hill, New Jersev 07974, U. S. A

JOHN R. MASHEY
Bell Laborarorres, Whippany, New Jersey 07981, U. S. A.

SUMMARY

The UNIX* operating system provides an especially congenial programming environment, in
which it is not oniy possible. but actually natural, to write programs quickly and weil.

Several characteristics of the UNIX system contribute to this desirable state of afairs. Files
have no type or internal srructure, so data produced by one program can be used by another
without impediment. The basic system interface for input and output provides homogeneous
treatment of files. I/0 devices and programs. so programs need not care where their data comes
from or goes to. The command interpreter makes it convenient to connect programs. by arrang-
ing for all data communication.

Compiex procedures are created not by writing large programs from scratch, but by intercon-
necting relatively smail components. These programs are smail and concentrate on single func-
tions, and therefore are easy to build. understand. describe. and maintain. They form a high
levei toolkit whose existence causes programmers to view their work as the use and creation of
tools. a viewpoint that encourages growth in place of reinvention.

Tools interact in a limited number of ways. but can be used in many different combinations.
Thas. an addition to the toolkit tends to improve the programming power of the user faster
than it increases the compiexity of intercoanection and maintenance. Finally, tools are con-
nected at a very high level by a powerful command language interpreter. The error-prone and
expensive process of program writing can often be avoided in favor of program-using.

[n this paper we will present a variery of examples to illustrate this methodoiogy, focusing on
these aspects of the system and supporting software which make it possible.

KEY WORDS Operaung svsiems Programmer sroductivity

INTRODUCTION

“Sofrware siands berween the user and the machine. "’
(Harlan D. Mills)

There is more than a grain of truth in this remark. 2ven though it probably wasn't meant the way
it sounds. [n particular. many operating systems do some things weil. but seem to spend a sub-
stantial fraction of their resources interfering with their usars. They are often clumsy. awkward.
and present major obstacles (o simply getting a job done.

Things needn’t be that way. For at least five vears. we have used the UNIX operating system!

“ UNIX 15 a trademark of Beil Luboraiories.
0038-0644/79/0109-0001501.00 '
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ABSTRACT

This document describes in detail the 1S25 implementation for the BELLMAC-32A
MiCTOProcessor.

IS25 is the assembly language instruction set specified for the 3B family of processors. Since
tbe BELLMAC-32A is used in the 3BS project it was necessary to implement 1S25 on the
BELLMAC-32A module. Since all the 1S25 instructions were not available on the module the
Software Generation System's assembler provides assembly language mappings to implement
the missing 1S25 instructions. These mappings are documented in this memorandum.

Re E. RICHTON

BL 1C-344

BELL LABORATORIES PROPRIETARY
Not for use or disclosure outside Bell Laboratories except by
written approval of the director of the distributing organization.
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AESTRACT

IE25 is the assenbiv lancuage and instruction set of

the 3B family that is common to ail mcdels. t con-

sists of a complete description (syntaxz and semantics)

of the assembly language and common instructions and

the object level description cf data. It is éesigned

to be a space and time efficient instruction set for

compiled C programs, and is based on extensive measure-

ments of the static ané. dynamic characteristics of #
"real" C programs.

This document is the first release of the specification
cof 1IS25. Should further changes be made to 1825, 1z
will be updated and re-rcleased.
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ABSTRACT

This memorandum is a revision and considerable expansion of the
document "a UNIX™ Tutorial" (5613-800715.01EX).

Covered are topics from "How to obtain a UNIX user ID" and
login/logofZf procedures. to a thorough discussicn of the text
editor, the file and directory structure of UNIX, online/cffline
printing. "shelil" properties and simple "shell" scripts, the user’s
environment, and most commands (greatly expanded Ircm previous
issues) useful te the average user. All information is based on
the latest Version 4.0 of UNIX available at Indian Hiil.
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The notes are meant to help the new user make efisctive use of the
available UNIX facilities; they are written in a tutorial fcrmat
| (introducing simple concepts and expanding upon them, with maay
examples and homework). The "table of contents" is quite detailed,
whiech alsc makes this document a good reference for the more
experiencad user. )
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