INTRODUCTION

This manual gives complete descriptions of all the publicly
available features of UNIX, It provideg neither a general ove.
view (see The UNIX Time-sharing System for that) nor details ¢
the implementation of the system (which remain to be disclosed).

within the area it surveys, this manual attempts to be as com-
plete and timely as possible. A conscious decision was made to
describe each program in exactly the state it was in at the time
its manual section was prepared., In particular, the desire to
describe something as it should be, not as it is, was resisted.
Inevitably, this means that many sections will soon be out of:
date, (The rate of change of the system is so great that a
dismayingly large number of early sections had to be modified
while the rest were being written., The unbounded effort required
to stay up-to-date is best indicated by the fact that several of
the programs described were written specifically to aid in
preparation of this manuall)

This manual is divided into seven sections:

I. Commands

II. System calls

I1II, Subroutines

IV, Special files

V. File formats

Vi, User-maintained programs
VII. Miscellaneous

Commands are programs intended to be invoked directly by the
"user, in contradistinction to subroutines, which are intended to
be called by the user’s programs, Commands generally reside in
directory /bin (for binary programs). This directory is searched
automatically by the command line interpreter, Some programs
classified as commands are located elsewhere; this fact is ingi-
cated in the appropriate sections. .

System calls are entries into the UNIX supervisor., 1In agsembly
language, they are coded with the use of the opcode sys , a
synonym for the trap instruction,

The special files section discusses the characteristics sf each
system file which actually refers to an I/0 device,

The file formats section documents the structure of paticular
kinds of files; for example, the form of the output of the loader
and assembler is given., Excluded are files used by aly one com-
mand, for example the assembler’s intermediate files

User-maintained programs are not considered part ofthe UNIX sys-

tem, and the principal reason for listing them is » indicate
their existence without necessarily -giving a complte
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description., The author should be consulted for information,

The miscellaneous section gathers odds and ends,

Each section consists of a number of independent entries of a
page or so each, The name of the entry is in the upper right
corner of its pages, its preparation date in the upper left.
Entries within each section are alphabetized, It was thought
better to avoid page numbers, since it is hoped that the manual
will be updated frequently.

All entries have a common format.

The name section repeats the entry name and gives a very
short description of its purpose,

The synopsis summarizes the use of the program being
described, A few conventions are used, particularly in the
Commands section:

Underlined words are considered literals, and are typed
just as they appear.

Square brackets ([]) around an argument indicate that the
argument is optional., When an argument is given as

name , it always refers to a file name.

Ellipses "...  are used to show that the previous
argument-prototype may be repeated.

A final convertion is used by the commands themselves.
An argument beginning with a minus sign - 1is often tak-
en to mean some sort of flag argument even if it appears
in a position where a file name could appear. Therefore,
it is unwise to have files whose names begin with - ,

The description section discusses in detail the subject at
hand.

The files section gives the names of files which are built
into the program,

A see also section gives pointers to related information,

A diagnostics section discusses the diagnostics that may be
produced, This section tends to be as terse as the diagnos-
tics themselves,

The bugs section gives known bugs and sometimes deficien-
cies. Occasionally also the suggested fix is described.

The owner section gives the name of the person or persons to
be consulted in case of difficulty. The rule has been that
the last one to modify something owns it, so the owner is
not necessarily the author. The owner ‘s initials stand for:
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ken K. Thompson
dmr D, M, Ritchie
jfo J. F, Ossanna
rhm R. Morris

These three-character names also happen to be UNIX user
ID's, so messages may be transmitted by the mail command or,

if the addressee is logged in, uj write.

At the beginning of this document is a table of contents, organ-
ized by section and alphabetically within each section. There is
also a permuted index derived from the table of contents, Within
each index entrv the title of the ur-n-mm to which it refers is

followed by the appropriate section number in parentheses, This
fact is important because there is considerable name duplication
among the sections, arising principally from commands which exist
only to exercise a partlcular system call,

This manual was prepared using the UNIX text editor ed and the
formatting program roff.
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I. COMMANDS
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strip
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CONTENTS

archive (combine) files
assembler

compile B program

BASIC dialect

convert ASCII to BCD

reboot system

concatenate (or print) files

iy R .
change working directory

check consistency of file system
change access mode of files
change owner of files
compare file contents

copy file

get date and time of day
symbolic debugger

write binary paper tape
desk calculator

find free disk space

delete files interactively
format DECtape

find disk usage

text editor

find file with given name
compile Fortran program
generate form letter

hang up typewriter

read binary paper tape

link editor (loader)

link to file

list contents of directory
send mail to another user
permit or deny messages
create directory

initialize file system '
mount detachable file system
move or rename file

print namelist

octal dump of file

print file with headings
rewind DECtape

dump disk to tape

format RK disk

load disk from tape

remove (delete) file

remove (delete) directory
run off (format) text

ad just date and time
command interpreter

get file status

remove symbols, relocation bits
become super-user



SUIN s eeseveecccscssosccsscsscseee SUM file

tap s 000000000000 0000000000 e maﬁipulate DECtape

tM teeesessosssesscssesssasssss get time information

tty e e0 060 e ss cs000s 000000000 find name of terminal

type R EE R R I I N S SN S S SN print file on IBM 2741

UMOUNL cseescssscssssccsesees dismount removable file system
Ul seees0ssc0ecscssscscsoccccosce find undefined SymbOlS

WC cesvssvsssssocscssssssssvoss “Pf (thllSh\ word count

WhO seeecesoscsescccssscscscoocaca WhO is on the System
WELIt€@ seeecvecsscssssssessecess Write to another user

II. SYSTEM CALLS

DPre@K seeesescssscscssssecssses SE€L program break
cemt 00 s 000t 000000000000t t0e CatCh EMT traps
ChALiTY seessessseccsssssscsssss Change working directory
cmoa ® 0 ¢ 00 ¢ 0 5 050 0 ¢ B8 000 90N 00 Change mOde Of file
ChOWN +sececessesscscsccseeseses Change owner of file
close e 0000000000000 00006 s0 00 close open file
creat ® 8 & 066 0 0 060000 0 00 00O 00 o Create file

EXEC sasessseesssssssssssssss €xecute program file
X1t tevseescssssssssssessess terminate execution
fOrkK seeieececesessssssscssess Create new process
£StAt seseseeesscssscssssesss Status of open file
getuid ® 0 0 0 0 00 00 05 0O e 00 00 00 get user ID

gtty seesssssssenssesassesses get typewriter mode

M e d = n's-b-mk -\11A~ﬁ1 -nvsnln-w‘qﬁé-ﬂﬁv\ +ra:

intr (eesssessessssessssesass Ccatch or inhibit interrupts
iink o000 ee 00 00 0000 0000000000 link to file
ceesessssesecssssess Create direCtOry
cesssssssccssessees Mount file system

open 0 00 © 006 % 0 00 0000 % 0 0% 0 00 b oo Open file

qUit eecsc00 s et 00 s 00000000 catch or inhibit qUitS

Y€AA s eeeecsccssssoscncssssscsse read file

rele e 6000000000000 0000000 release prOCessor

SEEK seseseessessscrescssssss MOVe read or write pointer

setuid .seeeeevecocesrseseecess set user ID

SMAAte ceseeccsoscssssessssses SEL date modified of file
Stat ® 6 00 0606 0 00 06 068 0608 00060 060 00 00 get file Status

StiME ceveeesscecsaccsssseses St system time

Stty coseseseesesssesscssesssse SEL mode of typewriter

t€ll .iieeseccrcscevacssssnnce find read or write pOinter
. get time of year

time 0 00608 060 00 00 00000

UMOUNT 4 eeesvssososcsscsssassse dismount file System
unlink O & 00 0.0 6056 8 0 065 060 00 0658 00 0 0 remove (delete) file
WAlt coveccocosconssonsscssccse wait for prOCess

write ® 0 6 0606 006 00 05 060 00 00 0000 0 write file

III. SUBROUTINES

AtOf (it esesacssscscacsasssss COnvert ASCII to floating
BLOLl 4 eeesessscccssseassessses COnvert ASCII to integer
CtiME sivesvensesscssecssssses COnvert time to ASCII
exponential function

exp ® & 0 00 00 00 00 060 00 &0 00 s
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log

mesg
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@ & 0 00 060 0 000 000 0 0690 00 00 0000

ptime ® 0006000000000 0000000000

P b

Putc ® 0% 00 00 00 0 0 08 0O 00 O s 00

Sin ® @ #8000 00 280 8000 s b e e
SWitCh ® 85 060 0 000 0690 8 00 008000 0o
iv., SPECIAL FILES

mem ® ¢ 6 0 5 0 0 0 00 bSO OO OO0 N

ppt
rfo
rkoO

tty

ttYO,eee,ttyY5 oo
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FILE FORMATS
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aIChive € 6 6 6 6 0% 4680 06503 580000
bppt 0 6 0 80 60 00 060 060 8000 060600 00

COYTE 4, 40 uscesssn2sa . s e

directory G0 eeeeces0s 000008 0
file System R RN EE
pasSWd ® 8 0 ¢ 0 & 0 060 50 00 00 " 00 0

uids ® 0 0 060 0 0060 00 00 090 0% 000 000

utmp e % 00 00 0 0 0 0 00 00

VI.

USER MAINTAINED PROGRAMS
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floating-point simulator
convert floating to ASCII
get character

convert integer to ASCII
logarithm base e

print string on typewriter
print time

write character or word
sine, cosine

transfer depending on value

core memory as file
punched paper tape
RF disk file

RK disk file
DECtape file
console typewriter
remote typewriter

assembler and loader output
archive file

binary paper tape format
core image file

directory format

file system format

password file

map names to user ID’s
logged-in user information

DEC supplied BASIC

the game of black jack
print calendar

the game of chess
disassembler

load DEC binary paper tapes
read DEC ASCII paper tapes
the game of MOO

sort a file

the game of tic-tac-toe

assembler ‘s pass 2
map of ASCII

B assembler

B compiler
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Pilib eeeecees

bprOC EEEEEERX

brt1

,brt2 e e e o0

£1,£2,£3,£f4 .,

glob
init
kkd

liba
1ibb
1libf
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B interpreter library
boot procedure

B start and finish
Fortran compiler passes
argument expander
initializer process
map of TTY 37 keyboard

standard assembly-language library

standard B library

standard Fortran library
loogoinag on and loagging off
=Too=t o =~ g Ve
mini Shell

PR =g

roff’s suffix table
set tab stops on typewriter



chmod(I): change
sdate(I):

mail(I): send mail to
write(I): write to
ar(I):

archive(V):

glob(VITI):

dpt(VI): read DEC

bcd(I): convert

atof(III): convert

atoi(III): convert
ascii(VII): map of
ctime(III): convert time to
convert floating to
itoa(III): convert integer to

a,out(Vv):
as(I):
ba(VII): B

~a2!lvuTT)
LAS LV

standard

I1;:

1liba(VII):

ba(VII):

bc(VII):
bilib(VII):
1libb(VII): standard
b(I): compile
brt1,brt2(VII):
log(III): logarithm

bas(I):

basic(VI): DEC supplied

rcd(I): convert ASCII to

su(I):

bppt(V):

dbppt(I): write

lbppt(I): read

dli(VI): load DEC

remove symbols, relocation

INDEX

access mode of files
adjust date and time
another user

anmnt+thar 1eor
AL IS \'lle‘. 2 N de

a.out(V): assembler and loader output
archive (combine) files
archive file

archive(V): archive file
argument expander

ar(I): archive (combine) files
ASCII paper tapes

ASCII to BCD

ASCII to floating

ASCII to integer

ASCII

ASCII

ASCII,..ftoa(III):

ASCII

ascii(VII): map of ASCII
as(I): assembler

assembler and loader output
assembler

assembler

-
QooTiilad TL =4

assembly-language library
as2(Vll): assembler’s pass 2
atof(III): convert ASCII to floating
atoi(III): convert ASCII to integer
assembler

compiler

interpreter library

library

program

start and finish

base e

bas(I): BASIC dialect

BASIC dialect

BASIC

basic(VI): DEC supplied BASIC
ba(VII): B assembler

BCD

bcd(I): convert ASCII to BCD
bc(VII): B compiler

become super-user

b(I): compile B program

bilib(VII): B interpreter library
binary paper tape format
binary paper tape

binary paper tape

binary paper tapes
bits...strip(I):

bj(VI): the game of black

Wto oo w

jack
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bj(Vi): the game of
bproc(VII):

break(II): set program

)
chmod (I1)
chown(II):

chown(1I)
chdir{1):
chdir(I1):
putc(III): write
get(III): get

.
.

check(1I):

chess(VI): the game of

close(II):

ar(I): archive
sh(I):
cmp(I):
b(I):
for(I):
£1,£2,£3,£4(VII): Fortran
bc(VII): B

cat(I):

check(I): check

tey (IV):
1s(1I): list
compare file
bcd(1):

atof (III):
atoi(III):
ftoa(III):
itoa(IIl):
ctime(III):

cmp(I):

black jack

boot procedure

boot(I): reboot system

bppt(V): binary paper tape format
bproc(VII): boot procedure

break

break(II): set program break
brt1,brt2(VII): B start and
calculator :
calendar

cal(VI): print calendar
radtrh BEMT +ranc

(O -1 SEGY § TEF G 4N N

finish

traps
catch illegal instruction trap
catch or inhibit interrupts

catch or inhibit gquits

cat(I): concatenate (or print) files
cemt(II): catch EMT traps

change access mode of files

change mode of file
change owner of file
change owner of files
change working directory
change working directory
character or word
character

chdir(1I): change working directory
chdir(II): change working directory
check consistency of file system
check{T):
chess
chess(VI): the game of chess
chmod(I): change access mode of files
chmod(II): change mode of file
chown(I): change owner of files
chown(II): change owner of file
close open file

close(II): close open file
cmp(I): compare file contents
(combine) files

command interpreter

compare file contents

compile B program

compile Fortran program
compiler passes

compiler

concatenate (or print) files
consistency of file system
console typewriter

contents of directory

contents
convert
convert
convert
convert
convert
convert

>

ASCII to BCD
ASCII to floating
ASCII to integer
floating to ASCII
integer to ASCII
time to ASCII

check consistency of file system



sin(III): sine,

wc(I): get (English) word
mkdir{I):

mkdir (II):
creat(II):
II):

date(I): get
sdate(I): adjust
smdate(II): set

date(I): get date and time of

db(I): symbolic
dpt(VI): read
dli(vI): load
basic(VI):
tap0,...,tap7(IV):
dtf{l): format
rew(I): rewind
tap(I): manipulate
rmdir(I}: remove
rm(I): remove
dsw(I):
unlink(II): remove
mesg(I): permit or
switch(III): transfer
dc(I):

mount (I): mount

bas(I): BASIC
directory(V):

chdir(I): change working
chdir(II): change working
1s(I): list contents of
mkdir(I): create
mkdir(II): create
rmdir(I): remove (delete)

das(VI):

rfo(Iv): RF
rk0O(IV): RK
rkl(I): load
df(I): find free
rkd(I): dump
du(I): find
rkf(I): format RK

copy file

core image file

core memory as file-
core(V): core image file
cosine
count
cp(I):
create
create
create file

Ccreate new process
creat(II): create file

copy file
directory
directory

AT T

ctime(III): convert
das(VI): disassembler

date and time of day

date and time

date modified of file
date(I): get date and time of day
day

db(I): symbolic debugger
dbppt(I): write binary paper tape
dc(I): desk calculator
debugger

DEC ASCII paper tapes

DEC binary paper tapes

DEC supplied BASIC

DECtape file

DECtape

DECtape

DECtape

(delete) directory

(delete) file

delete files interactively
(delete) file

deny messages

depending on value

desk calculator

detachable file system
df(I): find free disk space
dialect

directory format

directory

directory

directory

directory

directory

directory

directory(V): directory format
disassembler

disk file

disk file

disk from tape

disk space

disk to tape

disk usage

disk
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umount (II):
umount(I):

dismount file system

dismount removable file system
dli(VI): load DEC binary paper tapes
dpt(VI): read DEC ASCII paper tapes
dsw(I): delete files interactively

1d(I): link

ed(I): text

log(IIi): logarithm base
cemt(II): catch

wc(I): get

exec(II):
exit(II): terminate
glob(VII): argument

exp(III):

cmp(I): compare

type(I): print

stat(I): get

stat(II): get

file system(V):

check consistency of
mkfs{Ii: initialize

mount (I): mount detachable
’ mount (I1): mount
unount (I): dismount removable
umount(II): dismount

find(I): find

pr(I): print

archive(V): archive
chmod(II): change mode of
chown(II): change owner of
close(II): close open
core(V): core image

cp(I): copy

creat(I1): create
exec(II): execute program
fstat(II): status of open
1ink(II): link to

In(I): link to
core memory as
move or rename
octal dump of
open(II): open
passwd(V): password
read(IIl): read
rf0(IV): RF disk
rk0(IV): RK disk
rm(I): remove (delete)

mem(IV):
mv(I):
od(I):

dtf(I): format DECtape
du(I): find disk usage
dump disk to tape

dump of file

ed(I): text editor
editor (loader)

editor

~

<

EMT traps

(English) word count

exec(II): execute program file
execute program file

execution

exit(II): terminate execution
expander

exp(II1I): exponential function
exponential function

file contents

file on IBM 2741

file status

file status

file system format

file system,,.check(Ij:

file system

file system

file system

file system

file system

file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file

with given name
with headings
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dsw(I): delete

ar(I): archive (combine)
concatenate (or print)
change access mode of
chown(I): change owner of
set date modified of
sort(VI): sort a
sum{I}: sum
tap7(IV): DECtape

tapO e
Y remove (delete)

unlink( IIS

e o8 ®0 st ee e

brt1,brt2(VII): B start and
ftoa(III): convert
atof(III): convert ASCII to
fptrap(III):

form(I): generate

atf(1):

rkf(I):

roff(I): run off

bppt(V): binary paper tape
directorv(V): directory
file system(V): file system

£1,£2,£3,£4(VII):
1ibf(VII): standard
for(I): compile

df(I): find
rkl(I): load disk

exp(III): exponential
bj(VI): the
chess(VI): the
moo(VI): the
ttt(VI): the
form(I):
get(III):

e oo ®e a0 oo

getuid(II):

files interactively
files
files...cat(I):
files,..chmod(I):
files
file,..smdate(II):
file
file
file
file
find
find
find
find

disk
file

-

free

usage

with given nam
disk space
name of terminal
find read or write pointer

find undefined symbols

find(I): find file with given name
finish

floating to ASCII

floating

floating-point 31mulator

for(I): compile Fortran program
fork(II): create new process

form letter

format DECtape

format RK disk

(format) text

format

format

format

form(I): generate form letter
Fortran compiler passes

Fortran library

Fortran program

fptrap(III):
free disk space
from tape

o

fstat(II): status of open file
ftoa(III): convert floating to ASCII
function

£1,£2,£3,£4(VII):
game of black jack
game of chess

game of MOO

game of tic-tac-toe
generate form letter

get character

get date and time of day
get {English) word count
get file status

get file status

get time information

get time of year

get typewriter mode

get user ID

get(III): get character
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getuid(II): get user ID

find(I): find file with given name
glob(VII): argument expander
gtty(II): get typewriter mode
hup(I):. hang up typewriter
pr(I): print file with headings )
hup(I): hang up typewriter
type{i): print file on IBM 2741
getuid(II): get user 1ID
setuid(I1): set user 1ID
uids(V): map names to user ID’s
ilgins(II): catch illegal instruction trap
ilgins(II): catch 1llegal instruction trap
core(V): core image file
tm(I): get time information
utmp(V): logged-in user information
intr(II):; catch or inhibit interrupts
quit(II): catch or inhibit quits

mkfs(I):

initialize file system
init(VII):

initializer process

init(VII): initializer process
instruction trap

integer to ASCII

ilgins(II): catch illegal
itoa(III): convert

atoi(III): convert ASCII to integer
dsw(I): delete files interactively
bilib(VII): interpreter library
sh(I): command interpreter
intr(IiIj): catch or inhibit 1interrupts
intr(II): catch or inhibit interrupts
itoa(III): convert integer to ASCII
bj(VI): the game of black jack
kKbd(VII): map of TTY 37 keyboard
kbd(VII): map of TTY 37 keyboard
lbppt(I): read binary paper tape
‘ 1d4(1I): link editor (loader)
form(I): generate form letter
library... 1liba(VII): standard assembly-language
1ibb(VII): standard B library
1libf(VII): standard Fortran library
bilib(VII): B interpreter library
standard assembly-language library...liba(VII):
1ibb(VII): standard B library
1ibf(VII): standard Fortran library

14(1) .
link(II):
In(I):

1s(1):

dri(vI):

rkl(I):

a,out(V): assembler and
1d(I): link editor
log(III):

utmp(V):

logout (VII): logging on and

link editor (loader)

link to file

link to file

link(II): link to file

list contents of directory
In(I): link tc file

load DEC binary paper tapes
load disk from tape

loader output

(loader)

logarithm base e

logged—-in user information
logging off the system...login,
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login, logout(VII):
logging off the system,..
the system,..login,

mail(I): send

mesg(I): permit or deny

msh(VII):

chmod (II):
chmod(I):

change
change access
stty(II): set
gtty(II): get typewriter
smdate(II) set date
moo(VI): the game of

mount (I):
mount Iij:

tty(I): find

find file with given
nm(I): print
uids(V): map
fork(II): create

find(I):

od(I):

roff(I): run
close(II): close
fstat(II): status of
open(II):

cat(I): concatenate
assembler and loader
chown(II): change
chown(I): change
bppt(V): binary
dbppt(I): write binary
lbppt(I): read binary
ppt(IV): punched

logging on and logging off the system
log(III): logarithm base e

login, logout(VII) logging on and
logout(VII)
1s(I): list contents of directory
mail to another user

mail(I): send mail to another user
manlpulate DECtape

map names to user ID’s

map of ASCII

map of TTY 37 keyboard

mem(IV): core memory as file

memory as file

mesg(I): permit or deny messages
mesg(III): print string on typewriter
messages
mini Shell
mkdir(I): create directory
mkdir(II): create directory
mkfs(I): initialize file system
mode of file

mode of files

mode of typewriter

mode

modified of file

MOO

mr\n(\IT\. +the game of MOO

mount detachable file system
mount file system

mount(I): mount detachable file system
mount(II): mount file system
move or rename file

move read or write pointer
msh(VII): mini Shell

mv(I): move or rename file
name of terminal

name

namelist

names to user ID’s

new process

nm(I): print namelist,

octal dump of file

od(I): octal dump of file
off (format) text

open file ‘

open file

open file

open(IIl): open file

(or print) files
output...a.out(V):

owner of file

owner of files

paper tape format

paper tape

paper tape

paper tape
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dli(VI): load DEC binary
dpt(VI): read DEC ASCII
as2(VII):
Fortran compiler

passwd(V):

mesg(I):
ad or write
ad or write

t W0
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]
=
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th 3
- O
3 <
[o TN ¢)]
(D m

cat(I):

ptime(III):

bproc(VII):
fork(II): create new
init(VII): initializer
rele(Il): release
wait(II): wait for
break(II): set
exec(II): execute

b(I): compile B

for{T): compile Fortran

ppt(IV):

catch or inhibit
lbppt(I):
dpt(VI):
read(II):
seek(II): move
tell(II): find

quit(II):

boot (I):
rele(I1):

strip(I): remove symbols,
tty0,...,tty5(IV):
umount (I): dismount
rmdir(I):

rm(I):

unlink(II):
strip(I):

mv(I): move or

rk0(IV):
rkf(I): format

assembler’s

boot -

paper tapes

paper tapes

pass 2
passes,..f1,£2,£3,£4(VII):
passwd(V): password file
password file

permit or deny messages

pointer

..... punched paper tape
pr(I): prlnt file with headings

~al aAarnA o

b).l. LLL L \—G.LCLLUG..L

print file on IBM 2741
print file with headings
print) files

print namelist

print string on typewrlter
print time

procedure

process

process

processor

process

program break

program file

program

program

ptime(III): print time
punched paper tape
putc(III):

quit(II): catch or inhibit quits

quits

read binary paper tape
read DEC ASCII paper tapes
read file

read or write pointer
read or write pointer
read(II): read file

reboot system

release processor

rele(II): release processor
relocation bits

remote typewriter

removable file system
remove (delete) directory
remove (delete) file

remove (delete) file

remove symbols, relocation bits
rename file

rew(I): rewind DECtape
rewind DECtape

RF disk file

rf0(IV): RF disk file

RK disk file

RK disk

rkd(I): dump disk to tape
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suftab(VI
roff{

mail(I)
smdate(ITI):
\
)

break(II):
stime(II):
tabs(VII):
setuid(II):

msh(VII): mini

floating—point
sin(III):

fptrap(III):

sort(VI):

df(I): find free disk

liba(viI):

1ibb(VII):

1ibf(VII):
brt1,brt2(VIiI):

fstat(II):
stat(I): get file
stat(II): get file

tabs(VII): set tab
mesg(III): print

suftab(VII): roff’s

sum(I):s

su(I): become
basic(VI): DEC

db(1I):

strip(I): remove

un(I): find undefined
file system(V): file
stime(II): set

boot(I): reboot

check consistency of file

rkf(I):
rkl(I):
rko(IVv):
rmdir(I):

format RK disk
load disk from tape
RK disk file

remove (delete) directory
rm(I): remove (delete) file
roff(I): run off (format) text
roff’s suffix table
run oft (format) text
sdate(I): adjust date and time
seek(II): move read or write pointer

send mail to another user
set date modified of file

D dh I N el e whe ade N
o
sSeu

mode. of typewriter
set program break
set system time

set tab stops on typewriter
set user ID

setuid(II): set user ID
Shell '

sh(I): command interpreter
simulator

sine, cosine

sin(III): sine, cosine

smaate(II)
sort a file
sort(VI): sort a file

space

standard assembly-language library
standard B library

standard Fortran library

start and finish

stat(I): get file status

stat(II): get file status

status of open file

status

status

stime(II): set system time

stops on typewriter

string on typewriter

strip(I): remove symbols, relocation bits
stty(II): set mode of typewriter

suffix table

suftab(VII): roff’s suffix table

su(I): become super-user

sum file

sum(I): sum file

super-user

supplied BASIC

switch(III): transfer depending on value
symbolic debugger

symbols, relocation bits

symbols

system format

system time

system

system, ..check(I):

set date modified of file
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and logging off the
mkfs(I): initialize file
mount detachable file
mount (II): mount file
dismount removable file
umount (II): dismount file
' flle

who(I): who is on the
tabs(VII): set

suftab(VII): roff’s suffix

bppt(V): binary paper

a1 s f =\ \':_' 1 2 it

dbppt(I): write binary paper
lbppt(I): read binary paper

ppt(IV): punched paper
rkd(I): dump disk to

rkl(I): load disk from

load DEC binary paper
dpt(VI): read DEC ASCII paper

tty(I): find name of
exit(II):

ed(I):

roff(I): run off (format)

ttt(VI): the game of

tm(I): get
get date and
time(II): get
ctime(III): &onvert

date{I):

ptime(III): print
sdate(I): adjust date and
stime(II): set system

switch(III):
catch illegal instruction
cemt (II); catch EMT

Kbd(VII): map of

gtty(II): get

hup(I): hang up

mesg(III): print string on
stty(II): set mode of
tabs(VII): set tab stops on
tty(IVv): console
tty0, s, ,tty5(IV): remote

un(I): find

system,.,.login, logout(VII): logging on
system

system,, ,mount(I):

system

system,, ,umount (I):

system

system(V): file system format

system

tab stops on typewriter

table
tabs(VII):
tape format
tape

tape

tape

tape

tape
tapes...dli(VI):
tapes o
tap(I): manipulate DECtape
tap0,...,tap7(IV): DECtape file
tell(II): find read or write pointer
terminal

terminate execution

text editor

text

tic-tac~toe

time information

time of day

time of year

time to ASCII

time(II): get time of year

time

time

time

tm(I): get time information
transfer depending on value
trap...ilgins(II):

traps :

ttt(VI): the game of tic-tac-toe
TTY 37 keyboard

tty(I): f£find name of terminal
tty(IV): console typewriter
ttyO,...,tty5(IV): remote typewriter
type(I): print file on IBM 2741
typewriter mode

typewriter

typewriter

typewriter

typewriter

typewriter

typewriter

uids(V): map names to user ID’s

set tab stops on typewriter

umount(I): dismount removable file system

umount (II): dismount file system
undefined symbols
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du(I):; find disk
getuid(II): get
setuid(II): set
uids(V): map names to
utmp(V): logged-in
end mail to another
): write to another

mail(I): s
write(I

transfer depending on

wait(II):

who(I):

find(I): find file

pr(I): print file

we(I): get (English)
putc(III): write character or
chdir(I): change

chdir(II): change

dbppt (1):

putc(III):

seek(II): move read or
tell(I1): find read or

write{(I).

time(I1): get time of
as2(VII): assembler’s pass
type(I): print file on IBM
kbd(VII): map of TTY

un(I): find undefined symbols
unlink(II): remove (delete) file
usage

user 1D

user 1D

user ID’s

user information

user
user
utmp(V): logged-in user information

value,..switch(III):
wait for process
wait(II): wait for process
wc(I): get (English) word count
who is on the system

who(I): who is on the system
with given name

with headings

word count

word

working directory

working directory

write binary paper tape

write character or word

write pointer

write pointer

write to ancother user

write(I): write to another user
year

2

2741

37 keyboard
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NAME
SYNOPSIS

DESCRIPTION

FILES
SEE ALSO

DIAGNOSTICS

AR (I)

ar —-- archive
ar key afile name, ...

ar maintains groups of files combined into a sin-
gle archive file, 1Its main use is to create and
update library files as used by the loader, It
can be used, though, for any similar purpose.

key is one character from the set drtux, option-
ally concatenated with v. afile is the archive
file, The names are constituent files in the
archive file, The meanings of the key characters
are:

d means delete the named files from the archive
file,

r means replace the named files in the archive
file. If the archive file does not exist, r will
create it, If the named files are not in the
archive file, they are appended.

L prints a table of contents of the archive file,
If no names are given, all files in the archive
are tabled., If names are given, only those files
are tabled,

u is similar to r except that only those files
that have been modified are replaced, If no
names are given, all files in the archive that
have been modified will be replaced by the modi-
fied version,

X will extract the named files, If no names are
given, all files in the archive are extracted,
In neither case does x alter the archive file,

v means verbose, Under the verbose option, ar
gives a file-by-file description of the making of
a new archive file from the old archive and the
constituent files, The following abbreviations
are used:

copy
append

delete
replace
extract

X100 in

/tmp/vtma, vtmb ... temporary
14

.Bad usage”, "afile —- not in archive format”,
cannot open temp file , name -- cannot open ,
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BUGS

OWNER

AR (I)
"name -- phase error”, "name -- cannot create”
no archive file" ’. "cannot create archive file ’
"name -- not found"

Option 1 (table with more information) should be
implemented

There should be a way to sp
v\n

a new file in an a

placed at the end,

s
—lid vc.

kKen, dmr
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NAME as -—— assembler
SYNOPSIS as name, ...
DESCRIPTION as assembles the concatenation of name,, .... as

is based on the DEC-provided assembler PAL-11R
[references], although it was coded locally.
Therefore, only the differences will be recorded,

Character changes are:

for use
9 3
# $
; /

In as, the character ;" is a logical new line;
several operations may appear on one line if
separated by ; . Several new expressioh opera-
tors have been provided:

\> =~ right shift (logical)

\< left shift

* multiplication

\/ division . w

% remainder (no longer means register )
one’s complement

1] parentheses for grouping

result has value of left, type of right

For example location O (relocatable) can be writ-
ten 0 . ; another way to denote register 2 is
"2"ro"

All of the preceding operators are binary; if a
left operand is missing, it is taken to be O.
The | operator adds its left operand to the
one’s complement of its right operand.

There is a conditional assembly operation code
different from that of PAL-11R (whose condition-
als are not provided):

.if expression

.endif

If the expression evaluates tg non-zero, the sec-
tion of code between the ".if and the sendif

is assembled; otherwise it is ignored, Jif s
may be nested,

Temporary labels like those introduced by Knuth
[reference] may be employed. A temporary label
is defined as follows:
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as (1)

ns:

where n is a digit O ... 9. ngbols of the form
nf refer to the first label n: folliowing the
use of the symbol; those of the form nb refer
to the last n: . The same n may be " used many
times, Labels of this form are less taxing both
on the imagination of the programmer and on the

symbocl table space cf the assembler,

The PAL-11R opcodes ".eot” and ".end are redun-
dant and are omitted,

The symbols

r0O ,.. r5
sp
pc

ac
mq :
div ) > e .,) Ry ’//: [

I 1 e ey
mul
lsh
ash ,
nor -
csw

are predefined with appropriate values. The sym-
bol csw refers to the console switches, .o

is the relocation constant and is added to each
relocatable symbol; normally it is 40000(8); it
may be changed to assemble a section of code at a
location different from that in which it will be -
executed,

It is illegal to assign a value to "." less than
its current value,

The new opcode sys is used to specify system
calls, Names for system calls are predefined,
See the section on system calls for their names.

Strings of characters may be agsembled in a way
more convenient than PAL-11's ",ascii” operation
(which is, therefore, omitted). Strings are
included between the string quotes <" and ">"

<here is a stringd>

Escape sequences exist to enter non graphic and
other difficult characters, These sequences are
also effective in single and double character
constants introduced by single (°’ ) and double (")
quotes respectively.
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FILES

SEE ALSO

DIAGNOSTICS

AS (I)

use for
n newline (012)
\O NULL (000)

> D
\t TaB (011)
A\

The binar output of the assembler is p.Lacec on
the file a.,out in the current directory. a,out
also contains the symbol table from the assembly
and relocation bits., The output of the assembler
is executable immediately if the assembly was
error-free and if there were no unresolved exter-
nal references, The link editor ld may be used
to combine several assembly outputs and resolve
global symbols,

The multiple location counter feature of PAL11R
is not supported,

The assembler does not produce a listing of the
source program, This is not a serious drawback;
the debugger db discussed below is sufficiently
powerful to render a printed octal translation of
the source unnecessary.

/etc/as2 pass 2 of the assembler
a.tmp1 temporary

a.tmp2 temporary

a,tmp3 temporary

a,out object

14,  nm, sh, un, db, a.out (format of output)

When an input file cannot be read, its name fol-
lowed by a question mark is typed and assembly
ceases,

When syntactic or semantic errors occur, a
single-character diagnostic is typed out together
with the line number and the file name in which
it occurred, Errors in pass 1 cause cancellation
of pass 2, The possible errors are:

parentheses error

parentheses error

Indirection (" #") used illegally

error in Address

Branch instruction has too remote an ad-
dress

error in Expression "

error in local ("EF" or "b") type symbol
Garbage (unknown) character

Multiply defined symbol as label

0dd-- word quantity assembled at odd

OXMmEW W %
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address
P Phase error-- ",” different in pass 2 from
pass 1 value
R Relocation error
9] Undefined symbol
X syntaX error
BUGS Symbol table overflow is not checked,

OWNER dmr
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NAME
SYNOPSIS

DESCRIPTION

FILES

SEE ALSO

DIAGNOSTICS
BUGS

OWNER

B (I)

B —- language
sh rc¢ /usr/b/rc name

B is a language suitable for system programming,
It is described is a separate publication B
reference manual,

The canned shell sedquence in /usr/b/rec will com

- RAASA SA " A AN ok ol "N g el e -—bd [ AN h J W[ e\ Y od o e LR 11 S

pile the program name.b into the executable file
a,out, It involves running the B compiler, the B
assembler, the assembler and the link editor.

The process leaves the files name.i and name,s in
the current directory.

name,b, name,i, name.s.

/etc/bec, /etc/ba, /etc/brt1, /etc/brt2,
/etc/bilib, /etc/libb.a, B reference manual

see B reference manual
There should be a B command.

kKen, dmr
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NAME
SYNOPSIS

DESCRIPTION

BAS (I)

bas -- basic
bas [file]

bas is a dialect of basic., If a file argument is
provided, the file is used for input before the
console is read,

statement
integer statement

Integer numbered statements (known as internal.
statements) are stored for later execution, They
are stored in sorted ascending order, Non-
numbered statements are immediately executed,

The result of an immediate expression statement
(that does not have ‘=’ as its highest operator)
is printed,

Statements have the following syntax: (expr is
short for expression)

expr
The expression is executed for its side
effects (assignment or function call) or
for printing as described above,

done
Return to system level,

draw expr expr expr
draw is used to draw on a 611-type storage
scope through a TSP-1 plotter interface,
The coordinates of the scope face are zero
to one in both the x and y directions,
(Zero,zero being the lower left corner, )
The expressions are evaluated and designat-
ed X, Y, and 2, A line is drawn from the
previous X, Y to the new X, Y., If Z is
non-zero, the line is visible, otherwise
the.line is invisible,

for name = expr expr statement
for name = expr expr

LR J

next

The for statement repetatively executes a
statement (first form) or a group of state-
ments (second form) under control of a
named variable, The variable takes on the
value of the first expression, then is
incremented by one on each loop, not to
exceed the value of the second expression.
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goto expr
The expression is evaluated, truncated to

an integer and execution goes to the
corresponding integer numbered statment,

If executed from immediate mode, the inter-
nal statements are compiled first,

if expr statement
The statement is executed if the expression

evaluates to non-zero,

list [expr [expr]]
list is used to print out the stored inter-
nal statements, If no arguments are given,
all internal statements are printed, If
one argument .is given, only that internal
statement is listed, If two arguments are
given, all internal statements inclusively
between the arguments are printed,

print expr
The expression is evaluated and printed.

return expr
The expression is evaluated and the result
is passed back as the value of a function
call, '

run

T The internal statements are compiled, The
symbol table is re-initialized, The random
number generator is re-set, Control is
passed to the lowest numbered internal

statement,

Expressions have the following syntax:

name
A name is used to specify a variable,
Names are composed of a letter (‘a’ - “z’)

followed by letters and digits, The first
four characters of a name are significant,

number
A number is used to represent a constant
value, A number is composed of digits, at
most one decimal point (’.’) and possibly a
scale factor of the form e digits or e-
digits, - ‘

{ expr )
Parentheses are used to alter normal order
of evaluation,

expr op expr
Common functions of two arguments are
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abbreviated by the two arguments separated
by an operator denoting the function, A
complete list of operators is given below,

expr ( [expr [, expr ...]] )

Functions of an arbitrary number of argu-
ments can be called by an expression fol-
lowed by the arguments in parentheses
separated by commas. The expression evalu-
ates to the line number of the entry of the
function in the internally stored state-
ments, This causes the internal statements
to be compiled, If the expression evalu-
ates negative, an builtin function is
called, The list of builtin functions

appears below,

name [ expr [, expr ...] ]

Arrays are not yet implemented,

The following is the list of operators:

&

+

= is the assignment operator. The left
operand must be a name or an array el ement ,
The result is the right operand, Assign-

ment binds right to left, all other opera-

tors bind left to right,

& (logical and) has result zero if either
of its arguments are zero, It has result
one if both its arguments are non-zero. |
(logical or) has result zero if both of its
arguments are zero, It has result one if -
either of its arguments are non-zero,

<= > >=== O

The relational operators (< less than, <=
less than or equal, > greater than, >-
greater than or equal == equal to, <> not
equal to) return one if their arguments are
in the specified relation. They return
zero otherwise, Relational operators at
the same level extend as follows: adbBlc is
the same as a>b&b)c,

Add and subtract,

* /

Multiply and divide.

Exponeniation,
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The following is a list of builtin functions:

arg
Arg{i) is the wvalue of the ith actual

parameter on the current level of function
call,

exp
Exp(x) is the exponential function of x.

log
Log(x) is the logarithm bas e of x.

sin '
Sin(x) is the sine of x (radians).

cos
Cos(x) is the cosine of x (radians),

atn
Atn(x) is the arctangent of x, (Not imple-
mented. )

=R
na

Rnd() is a uniformly distributed random
number between zero and one,

expr
Expr() is the only form of program input,
A line is read from the input and evaluated
as an expression. The resultant value is

returned,
int
Int (x) returns x truncated to an integer,
FILES /tmp/btma, btmb ... temporary
SEE ALSO -
DIAGNOSTICS Syntax errors cause the incorrect line to be

typed with an underscore where the parse failed.,
All other diagnostics are self explanatory.

BUGS Arrays [] are not yet implemented. 1In general,
program sizes, recursion, etc are not checked,
and cause trouble,

OWNER ' ken
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NAME
SYNOPSIS

DESCRIPTION

-t S

SEE ALSO
DIAGNOSTICS
BUGS

OWNER

BCD (I)

bcd —— binary coded decimal conversion
bed [ string ]
becd will convert a string into GECOS card code,

If no argument string is provided, bcd will read
a line and convert it,
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NAME
SYNOPSIS

DESCRIPTION

FILES
SEE ALSO
DIAGNOSTICS

BUGS

OWNER

BOOT (1I)

boot —- reboot system
etc/boot

boot logically a command, and is kept in /etc
only to lessen the probability of its being in-
voked by accident or from curiosity. It reboots
the system by jumping to the read-only memory,

which contains a disk boot program,

boot procedure

Should obviously not be executable by the general
user, Also, it should reboot in a more direct
manner, The mechanism invoked by jumping to the
ROM loader is sensitive to the contents of the
console switches, which makes the whole procedure
even more dangerous,

Rather than jumping to the ROM, boot should simu-
late the ROM action with 173700 in the switches,
In this manner, It may be used when the switches
are not set, and even in installation without a
ROM.

ken
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NAME
SYNOPSIS

DESCRIPTION

FILES

SEE ALSO
DIAGNOSTICS
BUGS

OWNER

CAT (I)

cat -- concatenate and print
file1 cee

cat
cat reads each file in sequence and writes it on
the standard output stream. Thus:

is about the easiest way to print a file, Also:
cat filel file2 >file3
is about the easiest way to concatenate files,

If no input file is given cat reads from the
standard input file,

pr, cp
none; if a file cannot be found it is ignored,

ken, dmr
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NAME
SYNOPSIS

DESCRIPTION

FILES

SEE ALSO
DIAGNOSTICS
BUGS

OWNER

CHDIR (I)

chdir -- change working directory

chdir directory

directory becomes the new working directory.
Because a new process is created to execute each

command, chdir would be ineffective if it were
written as a normal command. It is therefore

recognized and executed by the Shell,

sh

?

ken, dmr
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NAME
SYNOPSIS

DESCRIPTION

FILES
SEE ALSO

DIAGNOSTICS

BUGS

OWNER

CHECK (I)

check -- file system consistency check
check [ filesystem [ blockno, ... ] ]

check will examine a file system, build a bit map
of used blocks, and compare this bit map against
the bit map maintained on the file system., If
the file system is not specified, a check of both
/dev/rf0 and /dev/rk0 is performed. Output in-
cludes the number of files on the file system,
the number of these that are ‘large’, the number
of used blocks, and the number of free blocks.

/dev/rf0, /dev/rkO
find

Diagnostics are produced for blocks missing,
duplicated, and bad block addresses, Diagnostics
are also produced for block numbers passed as
parameters, In each case, the block number,
i-number, and block class (i = inode, x indirect,
f free) is printed,

The checking process is two pass in nature, If
checking is done on an active file system, ex-
traneous diagnostics may occur.

The swap space on the RF file system is not ac-
counted for and will therefore show up as ‘miss-
ing’,

ken, dmr
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NAME
SYNOPSIS

DESCRIPTION

FILES
SEE ALSO

DIAGNOSTICS

CHMOD (1I)

chmod -- change mode

chmod octal file1 cee

The octal mode replaces the mode of each of the

files,

The mode is constructed from the OR of

the following modes:

01
02
04
10
20
40

h

write for non-owner

read for non-owner
write for owner
read for owner
executable

set-UID

Only the owner of a file may change its mode,

stat,

1s

ken, dmr
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NAME
SYNOPSIS

DESCRIPTION

FILES

SEE ALSO
DIAGNOSTICS
BUGS

OWNER

CHOWN (I)

chown -- change owner
chown owner file1 e

owner becomes the new owner of the files., The
owner may be either a decimal UID or a name found
in /etc/uids,

tc chang
owner, It is illegal to change the owner of a
file with the set-user-ID mode,

o
e the

Only the owner of a file is allowed

/etc/uids
stat

?

ken, dmr
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NAME cmp -- compare two files
SYNOPSIS cmp file1 file2
DESCRIPTION The two files are compared for identical con-

tents, Discrepancies are noted by giving the
offset and the differing words.,

FILES -

SEE ALSO -

DIAGNOSTICS Messages are given for inability to open either
argument, premature EOF on either argument, and
incorrect usage,

BUGS If the two files differ in length by one byte,
the extra byte does not enter into the compari-
son,

OWNER dmr
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CP (I)

Cp —-- Copy

file file file coe

11 12 21 22

Files are taken in pairs; the first is opened for
reading, the second created mode 17, Then the
first is copied into the second.

cp file

cat, pr

Error returns are checked at every system call,
and appropriate diagnostics are produced.

The second file should be created in the mode of
the first,

A directory convention as used in mv should ba
adopted to cp.,

ken, dmr
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date -- print the date

date

DATE (I)

- The current date is printed to the second,
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db -- debug
db [ core [ namelist ] ]

Unlike many debugging packages (including DEC’s
ODT, on which db is loosely based) db is not
locaded as part of the core image which it is used
to examine; instead it examines files, Typical-
ly, the file will be either a core image produced
after a fault or the binary output of the assem-
bler, Core is the file being debugged; if omit-
ted core is assumed. namelist is a file con-
taining a symbol table, If it is omitted, a,out
is the default, If no appropriate name list file
can be found, db can still be used but some of
its symbolic facilities become unavailable,

The format for most db requests is an address
followed by a one character command,

Addresses are expressions built up as follows:

1. A name has the value assigned to it when
the input file was assembled, It may be
relocatable or not depending on the use of
the name during the assembly,

2., An octal number is an absolute gquantity
with the appropriate value, -

3. An octal number immediately followed by "r”
is a relocatable quantity with the ap-
propriate value,

4, The symbol "." indicates the current
pointer of db. The current pointer is set
by many db requests,

5. Expressions separated by + or " " (blank)
are expressions with value equal to the sum
of the components, At most one of the com-
ponents may be relocatable, )

6. Expressions separated by - form an ex-
pression with value equal to the difference
to the components. If the right component
is relocatable, the left component must be
relocatable,

7. Expressions are evaluated left to right.
Names for registers are built in:
r0 ... r5

sp
pc
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ac
g

These may be examined. Their values are deduced
from the contents of the stack in a core image
file, They are meaningless in a file that is not
a .core image,

If no address is given for a command, the current
address (also specified by ~.") is assumed, In
general, , points to the last word or byte
printed by db.

There are db commands for examining locations
interpreted as octal numbers, machine instruc-
tions, ASCII characters, and addresses, For
numbers and characters,. either bytes or words may
be examined. The following commands are used to
examine the specified file,

/ The addressed word is printed in octal,
\ The addressed byte is printed in octal.

The addressed word is printed as two ASCII
characters,

 The addressed byte is printed as an ASCII
character, '

' The addressed word is multiplied by 2, then
printed in octal (used with B programs,
whose addresses are word addresses),

-~

The addressed word is interpreted as a
machine instruction and a symbolic form of
the instruction, including symbolic ad-
dresses, is printed, Usually, the result
will appear exactly as it was written in
the source program,

& The addressed word is interpreted as a sym-
bolic address and is printed as the name of
the symbol whose value is closest to the
addressed word, possibly followed by a
signed offset,

<nl> (i. e., the character "new line") This
command adyances the current location
counter "," and prints the resulting loca-
tion in the mode last specified by one of
the above requests,

This character decrements "." and prints
the resulting location in the mode last
selected one of the above requests, It is
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a converse to <nl)>.

It is illegal for the word-oriented commands to
have odd addresses, The incrementing and decre-
menting of ', done by the <nl)> and requests is
by one or two depending on whether the last com-

= o=

mand was word or byte oriented,

The address portion of any of the above commands
may be followed by a comma and then by an expres-
sion. In this case that number of sequential
words or bytes specified by the expression is
printed, . 1is advanced so that it points at
the last thing printed,

There are two commands to interpret the value of
expressions,

= When preceded by an expression, the value
of the expression is typed in octal., When
not preceded by an expression, the value of
"." is indicated. This command does not
change the value of , .

An attempt is made to print the given ex-
pression as a symbolic address, If the
expression is relocatable, that symbol is
found whose value is nearest that of the
expression, and the symbol is typed, fol-
lowed by a sign and the appropriate offset,
If the value of the expression is absolute,
a symbol with exactly the indicated value
is sought and printed if found; if no
matching symbol is discovered, the octal
value of the expression is given,

. The following command may be used to patch the

file being debugged.

! This command must be preceded by an expres-
sion, The value of the expression is
stored at the location addressed by the
current value of ', . The opcodes do not
appear in the symbol table, so the user
must assemble them by hand,

The following command is used after a fault has
caused a core image file to be produced,

$ causes the contents of the general regis-
ters and several other registers to be
printed both in octal and symbolic format,
The values are as they were at the time of
the fault,.
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DB (I)

The only way to exit from db is to generate an
end of file on the typewriter (EOT character).

as; core for format of core image.

"File not found” if the first argument cannot be
read: otherwise 27

.
3 ~ il iWALST H .

Really, db should know about relocation bits,
floating point operations, and PDP11/45 instruc-
tions,

dmr '
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DBPPT (I)

dbppt -- dump binary paper tape
dbppt name [ output ]

dbppt produces binary paper tape in UNIX standard
format, which includes checksums and a zero-
suppression feature. File name is dumped; if the
gutput argument is not given, output goes to
/dev/ppt.

/dev/ppt

lbppt to reload the tapes, bppt for binary paper
tape format,

?

ken
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dc -- desk calculator
de

dc is an arbitrary precision integer arithmetic
package, The overall structure of dc is a stack-
ing (reverse Polish) calculator., The following
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