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PREFACE
to the Second Edition

In the months since this manual first appeared, many changes have
occurred both in the system jtself and in the way it is used.

Perhaps most obviously, there have been additions, deletions, and
modif ications to the system and its software, It is these
changes, of course, that caused the appearance of this revised
manual.

second, the number of people spending an appreciable amount of
time writing UNIX software has increased, Credit is due to

L. L. Cherry, M. D. McIlroy, L. E. McMahon, R, Morris, and

J. F. Ossanna for their contributions.

Finally, the number of UNIX installations has grown to 10, with
more expected. None of these has exactly the same complement of
hardware or software, Therefore, at any particular installation,
it is quite possible that this manual will give inappropr iate
jnformation, One area to watch concerns commands which deal with
special files (1/0 devices). Another is places which talk about
such things as absolute core locations which are likely to vary
with the memory configuration and existence of protection
hardware, Also, not all jnstallations have the latest versions
of all the software. In particular, the assembler and loader
have just undergone ma jor reorganizations in anticipation of a
UNIX for the PDP-11/45.
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INTRODUCT ION

This manual gives descriptions of the publicly available features
of UNIX. It provides neither a general overview (see "The UNIX

. pime—sharing System for that) nor details of 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Inevitably, this mean$s that many sections will soon be out of
date.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 progr ams described were written specifically to aid in
preparation of this manuall)

This manual is divided into seven sections:

I. command s

II, System calls

1II. Subroutines

. Special files

V. File formats

vI. User-maintained programs
VvII., Miscellaneous

ommands are programs jntended to be jnvoked 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 progr ams
classified as commands are located elsewhere; this fact is indi-
cated in the appropriate sections,

‘system calls are entries into the UNIX supervisor. In assembly

language, they are coded with the use of the opcod e sys", a
synonym for the trap instruction.

A small assortment of subroutines is available; they are R
described in section III. The binary form of most of them is
kept in the system jibrary /usr/lib/liba.a.

The special giles"section IV discusses the characteristics of
each system file which actually refers to an I/0 device,

The file formats section V documents the structure of particular
kinds of files; for example, the form of the output of the loader
and assembler is given. Excluded are files used by only one€e com-—
mand, for example the assembler’s intermediate files.
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User-maintained programs (section vI) are not considered part of
the UNIX system, and the principal reason for listing them is to
jndicate their existence without necessarily giving a complete
description. The author should be consulted for information.

The miscellaneous section (VII) 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 running page numbers, since it is hoped that the
manual will be updated frequently. Therefore each entry is nun-
bered starting at page 1.

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
Jdescribed., 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
grgumgnt 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 convention is used by the commands themselves,
An argument beginning with a minus sign "_" is often tak-
en to mean some sort of flag argument even if it appears
in a position where a file name could appear. Thegegore,
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 sect ion 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.
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The owner section gives the nameé of the person OI 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 nicknames stand

for:
ken K. Thompson
dmr D. M. Ritchie
jfo J., F, Ossanna

‘rhm R. Morris
doug M., D. McIlroy
lem L, E. McMahon
llc L. L. Cherry
csr Cc. S. Roberts

These nicknames also happen to be UNIX user ID’s, SO mes-—
sages may be transmitted by the mail command OT, if the
addressee is logged iny by write.

At the beginning of this document is a table of contents, organ-—
jzed by section and alphabetically within each section. There is
also a permuted jndex derived from the table of contents. Within
each index entry, the title of the writeup to which it refers is
followed by the appropriate section number in parentheses. This
fact is important because there is considerable namé duplication
among the sections, arising principally from commands which exist
only to exercise a particular system call.

This manual was prepared using the UNIX text editor ed and the
formatting program roff.
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TABLE

I. COMMANDS

.
Ll ~......‘.’....‘....O........

ACCL ceccecsscecscscccsesocccce
ar .......................‘.'
QS cecsccsscssccscsssssccccccces
bas .........................
cat .....'...................
cc ....‘.....................
ChAiXr ecececssccccocnccccccoccs
CheCK ecesesocccscscsssoccccccscs
Chmod .......‘.v.....‘..‘......
chown '.....‘....‘......‘....
cmp ececsss00c000csocc0csccs
cp '...................‘......
date eceescscceccccscscccccccsccs
db ....‘...................“
dc ...’..............'.......
df ........".......'.......'
dpd cesescscscesssesccccscssosose
ds ........."...............

dsw .....‘..O.'.............0

du .........'..'.'.....,..’..."

echo ooooocoooooooooooooooooo
w .......'.‘..'...........'.
eXit cececvcccccccsccccccccccs
fc ooooo-oooooo;oooocoooiooo{
fed ocoooooooooooooooooooooo'
finG ececeeccvecccccsscsccscssscsse
fOrM ¢esccecscscsccscccccccccoscscs
gOtO cecscccsscsesscscccse o
if oooooooo'ocoooooooooooooco
istat escec0sssc0scce st o0
1ld ocooooopoo.ooooooooooooooo
1n_ooooooooooooooooo-oooooooo
login eecesscsssecscscecseco e
1s ooooooooooooo-ooooo-oooooo
mail ooooooooo..ooooooooooooo
man .ooo.ooooooooooooooco-ooo
mesg ceseoscsccccssencsoc oo
MKALY ececcsecccoccccsccsccsceccs
mount ees6060css 00000000
nt oooooo-oooooo.ooooo.oooooo
nv oooooooooot.oooooooooooooo
mbé6 ..oooooooooo(oo-oooocoo.oo
nm oooaoooooooooooooooooooooo
nroff ooooooootcoooooooooo.io
Od ooooooooooooood.oooooo.o-o
opr ceeesscssscsceessse ool
ov ioaooooooooooooo-oooooooo.
pr .aooooooooooo.cooooooooooo
rew ..ooooooooooooooo.oooooac

rm ..........................

OF CONTENTS

place label

get connect-time account ing
archive (combine) files
assembler

BASIC dialect

concatenate (or print) files
compile C program

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

desk calculator

f£ind free disk space

spawn data-phone daemon
verify directory hierarchy
delete files interactively
find disk usage

‘print command arguments
text editor

"end command sequence
compile Fortran program
form-letter editor

find file with given name
generate form letter
command transfer
conditional command

file status by i-number
1ink editor (loader)

link to file

log on to system

1ist contents of directory
send mail to another user
run off manual section
permit or deny messages
create directory

mount detachable file system
save/restore files on magtape
move or rename file
macroprocessor

print namelist

format text for printing
octal dump of file

print file off-line

page overlay file print
print file with headings
rewind DECtape

remove (delete) file
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rnﬁir' ooooocoooooooo'oo--voooo

roff

salv .ooaooooooooooooooooOOOO

00.00...0.0.....‘.000...

Sh ......................'00‘
Sort ......"............0...

stat

Strip .....0.0.‘...'....‘0...

........Q.C.............

stty ........................
su ......".....'...._...'.....
sum oo.oooo.oo.opﬁo..ooonoootoo

tacct

tap ‘.............'....0.0..0

oooooo'ooooooooooooooooo

tm ...0.0......0....0.0....0.

tss

tty .........'..‘.......'....

....O..............'.....

type O.......................
m“ount ..........'.Q.........
un .......‘...’......O....O..
wc ..00...0.........'......‘.

who 0...".........Q.....O...

write .......‘.....‘Q........

II. SYSTEM CALLS

break 00...........0‘.0....000
Cemt ..........'.............
Chdir ..‘0...’.0...0.‘..0.....
cmd ..Q.........OO‘.Q.......
Chown .....0.00...00.0.....0.
close ..‘....'OOOQQ...........
creat ...0....0..0....‘.....0.
aec .O.......0.00.,OOC.O..O.

exit

....'...‘................
fork ....O.."..........‘...A...

fStat ...‘......Q......‘...Q.
getui-d ......\......“.....'..
gttYAOOCOOOOO‘O..OOO.0..'.0.‘.
}wg .O.......................
ilgins .Q....Q.....O.Q...OO..

intr oooooocooooooooooooooooo

1ink ceccecoccecs
kill .............‘...
makdir ooooooooooo.‘ooooo.ooo
Itdate ."......'...'.........

mount

open .0...0.............0...0

...........000.

QC...'........‘.........

qUit .O..‘.......‘...'.'.....
read ....Q......Q............
rele .O...O..................
Seek ....‘O...O........OQ.'Q.

setuid ...‘............O..

sleep Q...‘....Q.............

o e o

Stat ooooooo.ooooo.o.o.ooooo’o
Stime ocoooooocootooooooooo.o

stty ....0.0........0.....0.0

remove (delete) directory
format text for printing

repair damaged file system
command interpreter

sort ASCII file

get file status

remove symbols, relocation bits
set typewriter modes
become super-user

sum file

connect-time account ing
manipulate DECtape

get time information
communicate with MH-TSS
find name of terminal
print file page-by-page
dismount removable file system
find undefined symbols

get (English) word count

who is on the system

write to another user

(ccos)

set program br eak
catch EMT traps

change working directory
change mode of file
change owner of file

close open file

create file

execute program file
terminate execution

create new process

status of open file

get user ID

get typewriter mode

set low-priority status
catch illegal instruction trap
catch or inhibit interrupts
1ink to file

destroy process

create directory

set date modified of file
mount file system

open file

catch or inhibit quits
read file

release processor

move read or write pointer
set user ID

delay execution

\

‘get file status

set system time
set mode of typewriter

- vii -




o

Sync ......................Q..
tell .'0.0....0...00....0.00.

time ooooocoooooooooooooooooo
umunt ...Q....O....'........
mlink 000000.000000000000000

wait .ooooooooooooo‘oboooooo.

write ..O.....O..............

III. SUBROUTINES

&an ...'..............‘.....
atof ....ooooo‘ooo‘ooooo.oooooo
atOi ...................Q‘.Q‘
ConSt 600‘0000000.000000000000
ctime .........‘....'.."....
exp ...............‘.........
fptrap .......'..............
ftoa ooooooooocoooooooooooooo
gerts .............'......‘..
getc ................Q...'.‘.
hypot “..'...............'.'
itoa ...’..........'.‘.......
lw ..........'..’.........,..
mesg ......"..............‘.
nliSt ooooooooo'oooooooooooooo
Ptime ooo-ooocooooooooooooooo
putc .....'............’.....
qSOrt .0000000000000.00000..0
salloc ooooooooo.oooooooooooo
sin .cooooooooooo.ooooooooooo

sqrt ..........Q.....‘.......

SWitCh 0000000000000000000000

Iv. SPECIAL FILES

dno .'...........‘...........
dpo ........‘..............’.
lpr .....'...................
mem ...................‘....‘
mto .........................
ppt'9.000000000ooooooooocoooo
rf0 oo-ooodoocooooooooooooooo
rk0 ooooc.ooocooooo.oooooo.oo
rpo ooc¢cuocooooooooooooooooo

taw .‘......‘.......Q'.‘Q...

tty oo.oooodooooooo.ooooooooo

ttyo .O.’.‘O0.0...O.......OQ‘..

v. FILE FORMATS

a.,out ceesecsssscssscsscscs s
archive ccseooccesoccsssssescoe

C)re ..0.0....0......0....0.0

-

assure synchronization
find read or write pointer
get time of year

dismount file system
remove (delete) file

wait for process

write file

arctangent

convert ASCII to floating
convert ASCII to integer
floating-point constants
convert time to ASCII
exponent ial function
floating-point simulator
convert floating to ASCII
communicate with GCOS

get character

compute hypotenuse
convert integer to ASCIT
logarithm base e '
print string on typewriter
read name list

print time

write character or word
quicker sort

storage allocator

sine, cosine

square root

transfer depending on value

801 ACU

201 Dataphone
line printer

core memory
magtape

punched paper tape
RF disk

RK disk

RP disk

DECtape

consol e typewriter
remote typewriter

assembler and loader output
archive file
core image file
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direCtory ......'......."...
file syStan .00.0.....0000...
ident ..0...‘.......00.......

paSSWd .Q‘OO.....O.........‘Q

tap ..0..00.000'..0.......0..

uids .O..'.0.0..OOQQ......QQ.
‘-ltmp ...QOO...............QO.

thp ..‘..........’......O...

vI. USER MAINTAINED PROGRAMS

baSiC ooooo_o.oo.ooooooooooo.o
bc-.ooogooooooooooooooooooooo
bj co.oooo.oooooooooooooooooo
cal o'o.o.oooocooooo'oooo.ooooo
ChaSh ooooooooooooo.ooooooooo
Cref ceeceeccscsssccsecscsccccs
das ooooooooooooo.ooo-ooooooo
dli ooooooooooooocooooooooooo
dpt 00000'000.00000o.‘oo.o-oo.o
moo oooooooooooooooooooooo-oo
Ptx oooooooo.ooooooooaooo..oo
tm ooooooooooooovoooooo-ooo-o

ttt Q.............‘000‘..0...

vIi,. MISCELLANEOUS

aSCii .0...00..0.00.........'
bproc .OQ....QQ..O....O..Q.Q.
getty Q.Q......O............O
glOb .'..0...0...0...00.0..0..
init ...Q.....................
kbd .0“...0‘.0......O........
login Q....‘.‘.....Q....'O....
msh ....0...0.........0‘.....

tabs O...O....O.....C.......O

directory format

file system format

GCOs ident cards

password file

DECt ape format

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

DEC supplied BASIC
compile B program

the game of black jack
print calendar

prepare symbol table
cross-reference table
disassembler

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

permuted index

compile tmgl program

the game of tic-tac-toe

map of ASCII

boot procedure

adapt to typewriter
argument expander )
jnitializer process

map of TTY 37 keyboard

tow to log onto system
mini Shell

set tab stops on typewriter
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chmod(I): change

wtmp(V):

acct(I): get connect-time
tacct(I): connect-time

dnO(IV): 801
getty(VII):
salloc(III): storage
mail(I): send mail to
write(I): write to
ar(I):

archive(V):

atan(III):
glob(VII):
echo(I): print command

sort(I): sort
dpt(vI): read DEC
atof (III): convert
atoi(III): convert

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

a.,out(Vv):
as(I):
sync(II):

bc(VI): compile
log(III): logarithm

bas(I):
basic(VI): DEC supplied

su(I):
d@li(vi): load DEC
remove symbols, relocation

bj(VI): the game of
pproc(VII):

set program

break( II):
¢« file status

istat(1I)

INDEX

:(I): place label

a,out(V): assembler and loader output
access mode of files

account ing files

account ing

accounting :
acct(I): get connect-time account ing
ACU

adapt to typewriter

allocator

another user

another user

archive (combine) files
archive file

archive(V): archive file
arctangent

argument expander

arguments

ar(I): archive (combine) files
ASCII file

ASCII paper tapes

ASCII to floating

ASCII to integer

ascii(VII): map of ASCII

ASCIT

ASCII _
ASCII...ftoa(III):

ASCII

as(I): assembler

assembler and loader output
assembler

assure synchronization
atan(III): arctangent

atof (III): convert ASCII to floating
atoi(III): convert ASCII to integer
B program

base e

pbas(TI): BASIC dialect

BASIC dialect

pasic(VI): DEC supplied BASIC
BASIC

bc(VI): compile B program
become super—user

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

bj(VI): the game of black jack
black jack

boot procedure

bproc(VII): boot procedure
break(II): set program br eak
break

by i-number
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cc(I): compile
dc(I): desk
cal(vIi): print

jdent (V): GCos ident
cemt(IIl)s
jlgins(II):
intr(II):

quit(II):

chown( I)
chown(II):
chdir(I):
chdir(II):
putc(III): write
getc(III): get

check(1I):

close(II):

ar(I): archive
echo(I): print
sh(I):

exit(I): end
goto(1I):

if(I): conditional
gerts(III):
tss(I):

cnp(I):

be(VI):

cc(I):

fc(I):

trg(VI):
hypot(III):
cat(I):

if(I):

acct(I): get
tacct(I):
check(I): check
tty(IvV):
const(III): floating-point

1s(I): list
cmp( I): compare file

C program

calculator

calendar

cal(vI): print calendar

cards

catch EMT traps

catch illegal instruction trap
catch or inhibit interrupts

catch or inhibit quits

cat(I): concatenate (or print) files
cc(I): compile C program

cemt(II): catch EMT traps

change access mode of files

change mode of file

change owner of files

change owner of file

change working directory

change working directory

character or word

character .
chash(VI): prepare symbol table
chdir(I): change working directory
chdir(II): change working directory
check consistency of file system
check(I): check consistency of file system
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

cnp(I): compare file contents
(combine) files

command arguments

command interpreter

command sequence

command transfer

command ;

communicate with GCOS

communicate with MH-TSS (GCOS)
compare file contents

compile B program

compile C program

compile Fortran program

compile tmgl program

compute hypotenuse

concatenate (or print) files
conditional command

connect-time accounting

connect-time accounting

consistency of file system

console typewriter

constants

const(III): floating-point constants
contents of directory

contents
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atof (III)
atoi(III)
ftoa(III)
itoa(III)
ctime(III)
cp(I)
core(V)
mem( IV)

90 96 o 00 00 o8 o0 o0

sin(III): sine,
wc(I): get (English) word

makdir(II):
mkdir(I):
creat(II):
fork(II):

cref(VI):

dpd(I): spawn data-phone
salv(I): repair

dpd(1I): spawn
dpO(1IV): 201
date(I): get
mdate(II): set

date(I): get date and time of

db(1I): symbolic
dpt(vI): read
dli(vi): load
basic(VI):

tap(V):

rew(I): rewind
tap(I): manipulate
tap0(IV):
sleep(II):
rmdir(I): remove

. dsw(I):
rm(I): remove
unlink(II): remove
mesg( I): permit or
switch(III): transfer
dc(1I):

kill(II):

mount (I): mount

bas(I): BASIC
directory(V):
ds(I): verify

chdir(I): change working
chdir(II): change working

convert ASCII to floating
convert ASCII to integer
convert floating to ASCII
convert integer to ASCII
convert time to ASCII

copy file

core image file

core memory

core(V): core image file
cosine

count

cp(I): copy file

create directory

create directory

create file

create new process
creat(II): create file
cref(VI): cross-reference table
cross-reference table
ctime(III): convert time to ASCII
daemon

damaged file system
das(VI): disassembler
data-phone daemon
Dataphone

date and time of day

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

db(I): symbolic debugger
dc(1): desk calculator
debugger

DEC ASCII paper tapes

DEC binary paper tapes

DEC supplied BASIC

DECt ape format

DECt ape

DECt ape

DECtape

delay execution

(delete) directory

delete files interactively
(delete) file

(delete) file

deny messages

depending on value

desk calculator

destroy process

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

directory format

directory hierarchy
directory(Vv): directory format
directory

direciory
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1s(I): list contents of
makdir(II): create
mkdir(I): create
rmdir(I): remove (delete)
das(VI):

df(1): find free

du(I): find

rf0(IV): RF

rk0(IV): RK

rpO(IV): RP

umount (II):

umount (I):

od(I): octal

1a(I): link

ed(I): text

fed(I): form-letter
cemt(II): catch
exit(I):

we(I): get

exec(II):
exit(II): terminate
sleep(II): delay

glob(VII): argument

exp(III):
log(III): logarithm base

cmp(I): compare
opr(I): print
type(I): print
ov(I): page overlay
istat(I):

stat(I): get
stat(II): get

file system(V):

check consistency of

mount (I): mount detachable
mount (II): mount

salv(I): repair damaged
umount ( T): dismount removable
umount (II): dismount

directory

directory

directory

directory
disassembler

disk space

disk usage

disk

disk

disk

dismount file system
dismount removable file system

31i(VI): load DEC binary paper tapes

dn0O(IV): 801 ACU
dpd(1I): spawn data-phone daemon

dpt(vi): read DEC ASCII paper tapes

apo(Iv): 201 Dataphone

ds(I): verify directory hierarchy
dsw(I): delete files interactively
du(I): find disk usage

dump of file

echo(I): print command arguments
ed(1I): text editor

editor (loader)

editor

editor

EMT traps

end command sequence

(English) word count

exec(II): execute program file
execute program file

execution

execution

exit(I): end command sequence
exit(II): terminate execution
expander :

exp(III): exponential function
exponential function

e
fc(I): compile Fortran program
fed(I): form-letter editor

“file contents

file off-line

file page-by-page

file print

file status by i-number
file status

file status

file system format

file system(V): file system format
file system...check(I):
file system

file system

file system

file system

file system
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find(I): find

pr(I): print

dsw(I): delete

mt(I): save/restore
ar(I): archive (combine)
concatenate (or print)
change access mode of
chown(I): change owner of
wtmp(V): accounting
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(II): create
exec(II): execute program
fstat(II): status of open
1ink(II): link to

in(I): link to

set date modified of
mv(I): move or rename
od(1I): octal dump of

' open(II): open
passwd(V): password
read(II): read

rm(I): remove (delete)
sort(I): sort ASCII
sum(I): sum

unlink(II): remove (delete)
write(II): write

du(1):

£ind(I)s

af(I):

tety(I):

tell(II):

un(I):

ftoa(III): convert
const(III):

‘fptrap(III):

atof (III): convert ASCII to

form(I): generate

fed(I):

nroff(I):

roff(I):

directory(V): directory
file system(V): file system
tap(Vv): DECtape

fc(I): compile
af(1): find

file with given name
file with headings
files interactively
files on magtape
files
files...cat(I):
fileS...chmod(I):
files

files

file

file

file

file

file

file

file

file

file

file

file .
file...mdate(II):
file

file

file

file

file

file

file

file

file

file

find disk usage

£ind file with given name

find free disk space

find name of terminal

find read or write pointer

£ind undefined symbols

£ind(I): find file with given name
floating to ASCII ‘
floating-point constants
floating-point simulator

floating

fork(II): create new process

form letter

form-letter editor

format text for printing

format text for printing

format

format

format :

form(I): generate form letter
Fortran program

fptrap(III): floating-point simulator
free disk space

fstat(II): status of open file
ftoa(III): convert floating to ASCII
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exp (III): exponential
bj(VvI): the

moo(VI): the

ttt(vI): the
ident(V):

gerts(III): communicate with

communicate with MH-TSS
form(I):

getc(III):
acct(I):
date(I):
we(I):
stat(I):
stat(II):
tm(I):
time(II):
gtty(II):
getuid(II):

find(I): find file with

pr(I): print file with
ds(I): verify directory

login(VII):
hypot(II1): compute

istat(1I): file status by
uids(V): map names to user
ident (V): GCOS

getuid(II): get user
setuid(II): set user

jlgins(II): catch
core(V): core

ptx(vI): permuted

A tm(I): get time
utmp(V): logged-in user
intr(II): catch or
quit(1I): catch or
init(VII):

ilgins(II): catch illegal
jtoa(III): convert
atoi(III): convert ASCII to
dsw(I): delete files

sh(I): command

intr(II): catch or inhibit

function

game of black jack

game of MOO

game of tic-tac-toe

GCoS ident cards

GCOS

(GCOS)...tss(I):

generate form letter
gerts(III): communicate with GCOS
get character

get connect-time accounting
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

getc(III): get character
getty(VII): adapt to typewriter
getuid(II): get user ID

given name :
glob(VII): argument expander
goto(I): command transfer
gtty(II): get typewriter mode
headings

hierarchy

hog(II): set low-priority status
how to log onto system
hypotenuse

hypot(III): compute hypotenuse
i-number

ID’s

ident cards

jdent(V): GCOS ident cards

ID

ID

if(I): conditional command
ilgins(II): catch jllegal instruction trap
illegal instruction trap

image file

index

~information

information

inhibit interrupts

inhibit quits

initializer process

init(VII): initializer process
instruction trap

integer to ASCII

integer

interactively

interpreter

interrupts

intr(II): catch or inhibit interrupts
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bj(VI): the game of black
kbd(VII): map of TTY 37
| (I):

form(I): generate form
lpr(Iv):

14(1):

1ink(II):

In(I):

place

1s(1):
nlist(III): read name

dli(vI)s

a.out(V): assembler and
1d(I): link editor
login(I):

login(VII): how to
log(III):

utmp(V):

hog(II): set

. m6(I):

mt(I): save/restore files on
mtO(IV):

mail(I): send

tap(I):

man(I): run off
uids(V):
ascii(VII):
kbd(VII):

mem(IV): core

 mesg(III):

mesg(I): permit or deny
tss(I): communicate with
msh(VII):

chmod (I): change access
chmod ( II): change
stty(II): set

stty(I): set typewriter
gtty(II): get typewriter

jstat(1I): file status by i-number
itoa(III): convert integer to ASCII
jack
kbd(VII):
keyboard
kill(II): destroy process
label
14(1):
letter
line printer

1ink editor (loader)

l1ink to file

link to file

1ink(II): link to file

1ist contents of directory
list

in(I): link to file

load DEC binary paper tapes

map of TTY 37 keyboard

link editor (loader)

‘loader output

(loader)

log on to system

log onto system

logarithm base e

logged-in user information
log(III): logarithm base e
login(I): log on to system
login(VII): how to log onto system
low-priority status

1pr(Iv): line printer

1s(I): list contents of directory
macroprocessor

magtape

magtape

mail to another user

mail(I): send mail to another user
makdir(II): create directory
man(I): run off manual section

‘manipulate DECtape

manual section

map names to user ID’s

map of ASCII '

map of TTY 37 keyboard

mdate(II): set date modified of file
mem(IV): core memory

memory
mesg(I): permit or deny messages
print string on typevwriter
messages

MH-TSS (GCOS)

mini Shell

mkdir(I): create directory

mode of files

mode of file

mode of typewriter

modes

mode
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mdate(II): set date

moo(VI): the game of
mount (I):

mount (II):

seek(II)

nlist(III): read
tty(I): f£ind

nm(I): print

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

od(I):

man(I): run

opr(I): print file
login(VII): how to log
close(II): close
fstat(II): status of
open(II):

cat(I): concatenate
assembler and loader
ov(I): page

chown(I): change
chown(II): change

: ov(I):

: type(I): print file
dli(vi): load DEC binary
dpt(vI): read DEC ASCII
ppt(Iv): punched

passwd(V):

mesg( I):

ptx(VI):

:(I):

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

chash(VI):

cal(VvI):
echo(I):

modified of file

moo(VI): the game of MOO

MOO

mount detachable file system

mount file system

mount(I): mount detachable file system
mount (II): mount file system

move Oor rename file

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

mt(I): save/restore files on magtape
ntO(IV): magtape

mv(I): move or rename file

m6(I): macroprocessor

name list

name of .terminal

namelist

names to user ID’s

name

new process

nlist(III): read name list

nm(I): print namelist

nroff (I): format text for printing
octal dump of file

0d(1): octal dump of file

off manual section

off-line

onto system

"open file

open file

open file

open(II): open file

opr(I): print file off-line
(or print) files
output...a.out(v):

overlay file print

ov(I): page overlay file print
owner of files

owner of file

page overlay file print
page-by-page

paper tapes

paper tapes

paper tape

passwd(V): password file
password file

permit or deny messages
permuted index

place label

pointer

pointer

ppt(IV): punched paper tape
prepare symbol table

pr(I): print file with headings
print calendar

print command arguments
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opr(I):

type(I):

pr(I):

cat(I): concatenate (or
nm(I):

mesg(III):-

ptime(III):
lpr(Iv): line

nroff(I): format text for

roff(I): format text for
ov(I): page overlay file
bproc(VII): boot
rele(II): release
fork(II): create new
init(VII): initializer
kill(II): destroy
wait(II): wait for
break(II): set

exec(II): execute
bc{VI): compile B

cc(I): compile C

fc(1I): compile Fortran

tmg(VI): compile tmgl
ppt(IV):

gsort(III):

quit(II): catch or inhibit
dpt(VI):

read(II):

nlist(III):

seek(II): move

tell(1II): £ind

rele(II):

strip(I): remove symbols,
ttyO(IV):
umount (I): dismount
rmdir(I):

rm(I):

unlink(II):

, strip(I):
mv(I): move or
salv(I):

rew(I):
rfO(IV):

rkO(IV):

print file off-line

print file page-by-page
print file with headings
print) files

print namelist

print string on typewriter
print time

printer

printing

printing

print

procedure

processor

process
process
process
process
program
program
program
program
program
program
ptime(III): print time

break
file

'ptx(VI): permuted index

punched paper tape

putc(III): write character or word
gsort(III): quicker sort
quicker sort

quit(II): catch or inhibit quits
quits

read DEC ASCII paper tapes

read file

read name list

read or write pointer

read or write pointer

read(II): read file

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

repair damaged file system
rew(I): rewind DECtape

rewind DECtape

RF disk

rf0(Iv): RF disk

RK disk

rk0(Iv): RK disk

rmdir(I): remove (delete) directory
rm(I): remove (delete) file
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sqrt(III): square
rp0(IV):

man(I):

nt(I):
man(I): run off manual

mail(I):

exit(I): end command
mdate(II):

hog( II):

stty(II):

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

“stty(I):
setuid(II):

msh(VII): mini

fptrap(III): floating-point
sin(III):

sort(I):

gsort(III): quicker
df(I): find free disk
dpd(I):

sqrt(III):

istat(I): file

- fstat(II):

hog(II): set low-priority
stat(I): get file
stat(II): get file

tabs(VII): set tab

salloc( III):
mesg( III): print

sum(I):

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

chash(VI): prepare
ab(I):

roff(I): format text for printing
root

RP disk

rp0(IV): RP disk

run of £ manual section
salloc(III): storage allocator
salv(I): repair damaged file system
save/restore files on magtape
section

seek(II): move read or write pointer
send mail to another user
sequence

set date modified of file

set low-priority status

set mode of typewriter

set program break

set system time

set tab stops on typewriter
set typewriter modes

set user ID

setuid(II): set user ID

Shell

sh(I): command interpreter
simulator

sine, cosine ‘

sin(III): sine, cosine:
sleep(II): delay execution
sort ASCII file

sort(I): sort ASCII file

sort

space

spawn data-phone daemon

sqrt (III): square root

square root

stat(I): get file status
stat(II): get file status
status by i-number

status of open file

status

status

status

stime(II): set system time

stops on typewriter

storage allocator

string on typewriter

strip(I): remove symbols, relocation bits
stty(I): set typewriter modes

stty(II): set mode of typewriter

su(I): become super-user
sum file

"sum(I): sum file

super-user

supplied BASIC

switch(III): transfer depending on value
symbol table

symbolic debugger
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strip(I): remove
un(I): find undefined
sync(II): assure

file system(V): file
stime(II): set

file

check consistency of file
login(I): log on to
login(VII): how to log onto
mount detachable file

mount (II): mount file
salv(I): repair damaged file
dismount removable file
umount (II): dismount file
who(I): who is on the
tabs(VII): set

chash(VI): prepare symbol
cref(VI): cross-reference

load DEC binary paper
dpt(VI): read DEC ASCII paper
ppt( IV): punched paper

find name of
exit(II):

\ ed(I):
nroff(I): format
roff(I): format
ttt(vI): the game of
tm(I): get

date(I): get date and
time(II): get
ctime(III): convert

tty(I):

ptime(III): print
stime(II): set system
tmg(VI): compile

switch(III):

goto(I): command
cemt(II): catch EMT

catch illegal instruction

kbd(VII): map of

stty(I): set

symbols, relocation bits

symbols

synchronization

sync(II): assure synchronization
system format

system time

system(v): file system format
system...check(l):

system

system

system...mount(I):

system

system

system...umount(I):

system

system

tab stops on typewriter

table

table

tabs(VII): set tab stops on typewriter
tacct(I): connect-—time account ing
tapes...d1i(VI):

tapes

tape

tap(I): manipulate DECt ape
tap(v): DECtape format

tapO(IV): DECtape

tel1(II): find read or write pointer
terminal »
terminate execution

text editor

text for printing

text for printing

tic-tac-toe

time information

time of day

time of year

time to ASCII

time(II): get time of year

time

time

tmgl program

tmg(VI): compile tmgl program
tm(I): get time information
transfer depending on value
transfer

traps -

trap,..ilgins(II):

tss(I): communicate with MH-TSS (GCOS)
ttt(VI): the game of tic-tac-toe
TTY 37 keyboard

tty(I): f£ind name of terminal
tty(Iv): console typewriter
ttyO(IV): remote typewr iter
type(I): print file page-by-page
typewriter modes
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gtty(II): get

getty(VII): adapt to

mesg( III): print string on
stty(II): set mode of
tabs(VII): set tab stops on
tty(Iv): console

ttyO(IV): remote

un(I): find

du(I): f£ind disk

uids(Vv): map names to
getuid(II): get

setuid(II): set

utmp(V): logged-in

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

transfer depending on
ds(I):
wait(II):

| who(I):

gerts(III): communicate
find(1): find file
pr(I): print file
tss(I): communicate

wc(I): get (English)

putc(III): write character or
chdir(I): change

chdir(II): change

putc(III):

: write(II):

seek(II): move read or
tell(II): f£ind read or
write(I):

time(II): get time of
dn0(IV):

dpo(IV):

kbd(VII): map of TTY

typewr iter mode !

typewr iter

typewriter

typewriter

typewriter

typewriter

typewriter = _

uids(V): map names to user ID’s
umount (I): dismount removable file system
umount (II): dismount file system
undef ined symbols :
un(I): find undefined symbols
unlink(II): remove (delete) file
usage

user ID’s

user ID

user ID

user information

user

user )
utmp(V): logged-in user information
value...switch(III):

verify directory hierarchy

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 GCOS

with given name

with headings

with MH-TSS (GCOS)

word count

word

working directory
working directory

write character or word
write file

write pointer

write pointer

write to another user
w:ite(I): write to another user
write(II): write file
wtmp(V): accounting files
year

801 ACU

201 Dataphone

37 keyboard







3/15/72 | ~ : (1)

NAME : ——- place a label

SYNOPSIS : [ label ]

DESCRIPT ION ; does nothing. Its only function is to place a
label for the .goto command., : is a command $O
the Shell doesn’t have to be fixed to ignore
lines with :’s.

FILES -

SEE ALSO ' goto( I)

D IAGNOST ICS -

BUGS —_

OWNER dmr
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NAME
SYNOPSIS

DESCR IPT ION

FILES

SEE ALSO
DIAGNOST ICS
BUGS

OWNER

ACCT (1)

acct —- login account ing

acct [ wtmp ]

acct produces a printout giving connect time and

total number of connects for each user who has

logged in during the life of the current wtmp
file. A total is also produced, If no wtmp file

/tmp/wtmp
init(VvII), tacct(I), login(1I), wtmp(V).

"cannot open ’wtmp'" if argument is unr eadable,

dmr, ken

-1 -




3/15/72

NAME
SYNOPSIS

DESCR IPT ION

FILES
SEE ALSO

DIAGNOSTICS

AR (1)

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, I will
create it. If the named files are not in the
archive file, they are appended,

t 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, 3ar
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:

copyY

app end
delete
replace
extract

% IR Ilw o

/tmp/vtm? temporary
14(1), archive(V)

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

OWNER

AR (I)

e "

name —-— phase egrog", name —- cannot create'“
o archive file , ~cannot create archive file ,
name —- not found .

option wt should be implemented as a table with
more information.

There should be a way to specify the placement of
a new file in an archive, Currently, it is
placed at the end,

ken, dmr
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NAME
SYNOPSIS

DESCRIPT ION

as
as

as
is

AS (1)

—— assembler
[ =1 name, ...

assembl es the concatenation of namé,, .... as
pbased on the DEC-—provided assembler PAL-11R

[1], although it was coded locally. Therefore,
only the differences will be recorded,

If

the optional first argument - is used, all

undefined symbols in the assembly are treated as
global.

Character changes are:

In

for use
@ 3*

# $

; /

as, the character ";" is a logical new line;j

several operations may appear on one line if
separated by ; . Several new expression opera-
tors have been provided:

\> right shift (logical)

\< left shift

* multiplication

\/ division .
% remainder (no longer means register )

! one’s complement
[ parentheses for grouping
result has value of left, type of right

For example location O (relocatable) can be writ-
ten 0 .3 another way to denote register 2 is
2 ro .

All of the preceding operators are binary; if a
left"ogerand is missing, it is taken to be O,
The "1 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

.if expression

LI N

.endif

the expression evaluates to non-zero, the sec-

tion of code between the .if" and the ~,endif

is

assembled; otherwise it is ignored, .if s

may be nested.

-1 =
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As (I)

Temporary 1abels like those jntroduced by Knuth
[2] may be employed., A temporary label is de-
fined as follows:

n:

where n is a digit 0 ... 9. Symbols of the form
"nf" refer to the first 1abel 'n:" following the
use of the symbolj those of the form nb refer
to the last n: . The same n may be used many
times., Labels of this form are jess taxing both
on the imagination of the programmer and on the
symbol table space of the assembler.

The PAL-11R opcodes " word , ".eot” and ".end"
are redundant and are omitted.

The symbols

r0 ... I3 :

fro ... £r5 (floating-point registers)
sp ’
pc

ac

mg

div

mul

1sh

ash

nor

csw

LK ]

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

is the relocation constant and is added to each
relocatable reference. on a PDP-11 with reloca-
tion hardware, its value is 0; on most systems
without protection, its value is 40000(8).

The new opcode "sys  is used to specify system
calls., Names for system calls are predefined.
see section (II).

The opcod es "pes" (branch on error set) and "bec’
(br anch on error clear) are defined to test the
error status bit set on return from system calls.

strings of characters may be agsembleg in a way

mor e convenient than PAL-11°‘s .ascii operation

(which is, therefore, omitted). Strings arg

jncluded between the string quotes < and >
<here is a string>

Escape seguences exist to enter non graphic and
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as (1)

other difficult characters. These sequences are
also effective in single and double character
constants introduced by single (°) and double ()
quotes respectively.

use for
\n newline (012)
\0 NULL (000)

>
\t TaB (011)
\a ACK (006)
\r crR (015)
\p ESC (033)
AW\ (134)

as provides a primitive segmentation facility.
There are three segments: text, data and bss.
The text segment is ordinarily used for code,
The data segment is.provided for initialized but
variable data, The bss segment cannot be ini-
tialized, but symbols may be defined to lie
within this segment. In the future, it is ex-
pected that the text segment will be write-
protected and sharable. Assembly begins in the

text segment. The pseudo—operations

Lext
.data
.bss

cause the assembler to switch to the text, data,
or bss segment respectively. Segment ation is
useful at present for two reasons: Non-
jnitialized tables and variables, if placed in
the bss segment, OCCupy no space in the output
file. Also, alternative use of the text and data
segments provides a primitive dual location-
counter feature.

In the output file, all text-segment information
comes first, followed by all data-segment infor-
mation, and finally bss information. within each
segment, information appears in the order writ-
ten,

Note: since nothing explicit can be assembled
jnto the bss segment, the usual appearance of
this segment is in the following style:

.bss
vari: = et+2
tabi: .=.+100.

e o o

That is, space 1is reserved but nothing explicit
is placed in it. '
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as (1)

As is evident from the example, it is legal to
assign to the location counter , . It is also
permissible in segments other than .bss . The
restriction is made, however, that the value so
assigned must be defined in the first pass and it
must be a value associated with the same segment

as L] o
The pseudo-op
. comm symbol, expression

makes -symbol an undefined global symbol, and -
places the value of the expression in the value
field of the symbol’s definition., Thus the above
declaration is equivalent to

.globl symbol -
- symbol = expression symbol

The treatment of such a symbol by the loader
14(1I) is as follows: If another routine in the
same load defines the symbol to be an ordinary
text, data, bss, or absolute symbol, that defini-
tion takes precedence and the symbol acts like a
normal undefined external. If however no other
routine defines the symbol, the loader defines it
as an external bss-segment symbol and reserves I
bytes after its location, where n is the value of
the expression in the .comm operation, Thus
.comm x,100" effectively declares X to be a com-
mon region 100 bytes long., Note: all such de-
clarations for the same symbol in various
routines should request the same amount of space,

The binary output of the assembler is placed 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 unr esolved exter-
nal references. The link editor 1ld may be used
to combine several assembly outputs and resolve
global symbols.,

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.

on the last pages of this section is a list of
all the assembler’s built-in symbols. 1In the
case of instructions, the addressing modes are as
follows:
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FILES

SEE ALSO

DIAGNOSTICS

BUGS

OWNER

as (I)
src, dst source, destination
r general register
fsrc,fdst floating source, destination
fr floating register
exp expression

The names of certain 11/45 opcodes are different
from those in the 11/45 manual; some were changed
to avoid conflict with EAE register names, others
to draw analogies with existing 11/20 instruc-
tions.

/etc/as2 pass 2 of the assembler

/tmp/atmi? temporary
/tmp/atm2? temporary
/tmp/atm3? temporary
a.,out object

1d(1), nm(I), sh(1), un(I), ab(1), a.out(V),
fptrap(III), [1] PAL-11R Assembler; DEC-11-ASDE-
p, [2] Knuth, The Art of Computer Progr ammind,
vol. I; Fundamental Algorithms.

when an input file cannot be read, its name fol-
lowed by a question mark is typed and assembly
ceases. When syntactic or semant ic errors occur,
a single-character diagnostic is typed out to-
gether with the line number and the file name in
which it occurred. Errors in pass 1 cause can-
cellation of pass 2. The possible errors are:

parentheses error

parentheses error

String not tegm}nated properly

Indirection (%) used"iklegally

Tllegal assignment to .

error in Address

Br anch instruction is odd or too remote
error in Expression w

error in local ( E or p") type symbol
Garbage (unknown) character

Fnd of file inside an If

Multiply gefined symbol as label

0dd - word quantity assembled at odd address
Phase error-— . different in pass 1 and 2
Relocation error

Undefined symbol

syntaX error

® A

MOWPWOZHQPMm WP

symbol table overflow is not checked.

1f "." is moved backwards by an odd number of
bytes, relocation bits are corrupted.

dmr
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special variables: tell

mount
. umount
.o setuid
getuid
Register: stime
quit
r0 intr
r1 fstat
r2 : cemt
r3 mdate
ré4 stty
r5 gtty
sp ilgins
pc hog
fro
fr1 Double operand:
fr2
fr3 ' mov src,dst
fr4 movb N
frS cmp "
cmpb "
Fae & switches: bit "
bitb "
csw bic
div bichb "
ac bis i
mgq bisb "
mul , add "
sC sub
sr
nor Branch:
1sh
ash . br
bne
Ssystem calls: begq
bge
exit blt
fork bgt
read ble
write bpl
open bmi
close bhi
wait blos
creat bvec
link bvs
unlink bhis
exec . bec (= bee)
chdir becc
time blo
makdir bes
chmod bes (= bcs)
chown
br eak
stat
seek
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single operand:

clr
clrdb
com
comb
inc
incdb
dec
decb
neg
negb
adc
adcb
sbc
sbcb
ror
rorb
rol
rolb
asr
asrb
asl
aslb
jrmp
swab
tst
tstb

dst

.
"
"
"
"
a0
.
(1]
L
.
"
"
L]
L]
”
L)
o
L
”
"
"
%
"

src
src

Miscellaneous:

jsr
rts
sys

Flag-setting:

clc
clv
clz
cln
secC
sev
sez
sen

Floating point ops:

cfcc
setf
setd
seti
setl
clrf
negf
absf

r,dst
r
exp

fdst
fdst
fdst

tstf
movE
movE
movif
movEii
movof
movfo
addf
subf
mulf
dive
cmpf
mod £

fsrc
fsrc,fr
fr,fdst

src,fr

fr,dst

fsrc,fr
fr,fdst
fsrc,fr
fsrc,fr
fscr,fr
fsrc,fr
fsrc,fr
fsrc,fr

11/45 operations

als
alsc
npy
davd
xor
sxt
mark
sob

specials

.byte
.even
.if
.endif
.globl
.text
(= trap) .data
.bss
. comm

-7 -

src,r
src,r
src,r
src,r
src,r
dst

exp

r,exp

wononon.

14f)
stf)
1dcif)
stcfi)
13cdf)
stcfd)

ash)
ashc)
mul)
div)
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NAME
SYNOPSIS

DESCRIPTION

BAS (1I)

pas -- basic
pas [ file ]

pas is a dialect of basic [1]. 1f a file argu-
ment is provided, the file is used for input
before the console is read.

pbas accepts lines of the form:

statement
integer stat ement

Int eger 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 jmmediate expression st atement
(that does not have =’ as its highest operator)
is printed.

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

expr
The expression 1is executed for its side
eff ects (assignment or function call) or
for printing as described above.

done
Return to system level,

for name

a——

or name

om——

expr expr statement
expr expr

next :

The for statement repetitively executes a
statement (first form) or a group of state-
ment s (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.

goto expr
The expression is evaluated, truncated to
an integer and execution goes to the
corr esponding integer numbered statment.
If executed from jmmediate mode, the inter-
nal statements are compiled first,

if expr statement
The statement is executed if the expression
evaluates to non-zero.

1ist [expr [expr]]

-1 -
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list is used to print out the stored inter-
nal statements. 1f no arguments are given,
all internal statements are printed. If
one argument 1is given, only that internal
statement 1is 1isted, If two arguments are
given, all internal statements inclusively
petween the arguments are printed.

print expr
The expression is evaluated and printed.

return expr
The expression 1is evaluated and the result
ijs passed back as the value of a function
call.

run

== The internal statements are compiled. The
symbol table is re-initialized, The random
number generator 1is 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’ - ‘2°)

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

number
A number is used to represent 2 constant
value, A number is composed of digits, at
most one decimal point (‘.”) and possibly a
scale factor of the form e digits or &=
digits.

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

expr op expr

common functions of two arguments are ab-
breviated by the two arguments separated by
an operator denoting the function, A com-—
plete list of operators is given below.

expr { [expr [, expr eeell )
Functions of an arbitrary number of argu-
ments can be called by an expression fol-
lowed by the argument s in parentheses
separated by commas. The expression evalu-
ates to the line number of the entry of the
function in the internally stored state-
ment s, This causes the internal statements

-2 -




3/15/72 _ BAS (1I)

to be compiled. If the expression evalu-
ates negative, a builtin function is
called., The list of puiltin functions
appears below,

name _[ expr L expr ooo] l
Arrays are not yet implement ed.

The following is the list of operators:

=

= is the assignment operator. The left
operand must be a name Oor an array element.
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 ze€ro. It has result
one if both its arguments are non-zEero. 1
(logical or) has result zero if both of its
arguments are zero. It has result one if
e either of its arguments are non-zero.
( &= > >= == O
The relational operators (< less than, <=
Jess than or equal, > greater than, >=
greater than or equal, == equal to, <> not
equal to) return one {f their arguments are
in the specified relation., They return
zero otherwise, Relational operators at
the same level extend as follows: ad>bdc is
the same as a>b&b>c.

+ -
add and subtract.

Mult iply and divide,

Exponent iation.

\

The following is a list of builtin functions:

arg
Arg(i) is the value of the ith actual
parameter on the current level of function
call, :

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

" log _
Log(x) is the logarithm base e of x.
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FILES
SEE ALSO
DIAGNOSTICS

BUGS

OWNER

BAS (I)

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-

ment ed. )

rnd ’
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.

/tmp/btm? temporary

[1] DEC-11-AJPB-D

Syntax errors cause the jncorrect line to be
typed with an underscore where the parse failed.
All other diagnostics are self explanatory.
Arrays [] are not yet implemented, 1In general,
program sizes, recursion, etc are not checked,

and cause trouble,

ken
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NAME
SYNOPSIS

DESCRIPT ION

FILES

SEE ALSO
DIAGNOSTICS
BUGS

OWNER

caT (1)

cat — concatenate and print
cat file1 ces

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

cat file

is about the easiest way to print a file, Also:
cat filet file2 >filed

ijs about the easiest way to concatenate files,

If no input file is given cat reads from the
standa